Model-Driven SOA:

The BPM-SOA-MDA Connection

Marc J. Balcer
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ModelCompilers.com

code at a higher level

What is SOA?

= “A system for linking resources on demand.

participants in the network as independent
services that are accessed in a standardized
way. This provides for more flexible loose
coupling of resources than in traditional
systems architectures.”
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In an SOA, resources are made available to other

- Looselycoupled.com
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Another View

= “SOA is concerned with the independent
construction of services which can be combined
to realize meaningful, higher level business
processes within the context of the enterprise.”

—Mike Rosen
Cutter Consortium
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Another View

= “We define a service oriented architecture as an
software architecture for building applications
that implement business processes or services by
using a set of loosely-coupled black-box
components to define a well-defined level of
service”

—Judith Hurwitz, et.al.,
SOA for Dummies
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Another View

= SOA is an extension of the software as a service
concept to the internal IT departments of
companies. Both convert software from
unfriendly, expensive lumps to easy-to-use
services, available via a Web interface.

— Fool.com (The Motley Fool)
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SOA is...

an assembly/manufacturing approach
to creating systems for business

in terms of higher-level concepts
using independent components.

©2007 Marc J. Balcer All Rights Reserved MDSOA 6




So what SOA means to business...

| can define and then | get my
business new business
processes capabilities faster
and without all
that IT work!
assemble
| can match those
them up to together
services
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EEEEE

charge through the credit card company. If the
i charge is approved, retrieve the merchandise from
Customer stock and order a shipment from the

o

Credit Card
Company

o

Shipping Clerk

o

Shipping
Company
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“Once a customer has placed an order, process the

appropriate package shipping company.”

Process
Charge
Pack Order Request
Pickup
Pick Up Order Deliver Order
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SOA and BPM (Business Process Modeling)

“Once a customer has placed an order, process the
charge through the credit card company. If the E
charge is approved, retrieve the merchandise from » -
stock and order a shipment from the
appropriate package shipping company.”

retrieve hi business
process product ship process
charge package model
shipping rules
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Service Example
EEEENR

“Once a customer has
placed an order, process
the charge through the
credit card company. If
the charge is approved,

retrieve the merchandise

from stock and order a

shipment from the
appropriate package
shipping company.”

process
charge /

shipping rules

reorder

D
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SOA What? (How is this different?)

EEEEN
could come in through

we have to integrate
with the ERP systems
of the two companies

* theweb
J ¢ another client or system
* amessage—not a GUI

we acquired
they're on
we might different we have rules to
change platforms decide which

to use

providers
rather \
frequently

external systems — not ours —2
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Technology to the Rescue?

4. Assemble services
into new business
processes

3. Establish policies
for use and
management

2. Connect the
to a bus and
publish them

1. Create Services
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n
!

“But really, it's so easy

1. Create new business
processes

But it doesn’t address
the content of
services

Bus provides
common plumbing

2. Findor
Create Services
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It's more than web services...

= SOAP

how services talk
= XML

the form of that talk
= HTTP

the mechanism
SOAP Service Bus / the World Wide Web = \WSDL
how the services are
described

= UDDI
how the services can be
advertised and found

= Repositories
store services for use
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Technology = SOA

But just having

these technologies o
doesn’'t mean

you have SOA
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SOAP
how services talk

XML
the form of that talk

HTTP
the mechanism

WSDL

how the services are
described

uDDI

how the services can be
advertised and found
Repositories

store services for use

MDSOA 15

“Architecture”

Abstractions that help
manage the complexity
inherent in system design
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“Oriented”

* Object-Oriented
= Compliance-Oriented

et Oriented Basic
erformance-Oriente organizing

= Search-Oriented ..
principle

= Pattern-Oriented

= Delegation-Oriented (of the architecture)

= Service-Oriented

(put “Oriented Architecture” into Google)
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“Service”

The encapsulation of a
cohesive set of capabilities,
expressed as an interface
decoupled from its
implementation

©2007 Marc J. Balcer All Rights Reserved MDSOA 18




Service Example

EEEEE
Interface
Points
Shipping Service
data
Shipment (documents)
Confirmation
Request Quote )
Request Shipment operations
Get Status
Cancel Request
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Good Services
EEEEE

Shipping Service

Shipment
Confirmation

Request Quote
Request Shipment
Get Status
Cancel Request

= Technology-
Independent

Business —Focused

Coarse-Grained

Interface does not

imply implementation
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Why Architecture for SOA?

Whatls a-Service-Ofi L Archi )
—Whattechnotegies-detneedto-knowZl—

the right usable and re-usable
How do | buiIdAservices?
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Architecture Goals

= How to design (create)

services
Shipping Service = How to use services
Shipment = How to use services to
Confirmation create services
Request Quote
Request Shipment
Get Status

Cancel Request
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Five Key Practices

Multidimensional Architecture

Formal Modeling

Subject-Matter Partitioning

Translation of Models (MDA)

= Tolerance for Incompleteness
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“Boxitecture?”

Model
Repository

Sontaner. Graphical Framework

Validation Simulation

W}| Test | Tool

e
| &
fdnor Traceability
Impact Anal (2
=3
Diagrams  Metamadels

AAAAAAAAAAAAA

wwwwwww

nnnnnnn
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“Boxitecture”

DEREE WA
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Tries to

capture everything
Tries not to

miss anything
Much more elegant
than reality

Creates veneer
of organization

Great slideware
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“Boxitecture?”
= Can you build from this?

EEEEE =S,

.l =] = |s this actionable?

=S “

= : = Can you get your

= - reusable services

(=] .

- vendor independence
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- complexity management
- business-drives-IT
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Architectural Views

Module
View

from Hofmeister, Nord, Soni. Applied Software Architecture
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Architectural Views

Development
View

from Krutchen, “Architectural Blueprints: The 4+1 View..."
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Architectural Views

Logical
View

Consumer
View
Platform
View

from Krutchen, “Architectural Blueprints: The 4+1 View..."
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Multiple “4+1" Views

the subject matter
of the business in
the language of the

the many subject
matters required to
create the systems

business
Logical
View
Consumer
View
Platform

View

the various kinds of the organization of
code and other how capabilities are the systems onto

executable artifacts envisioned by the different machines

“end consumer”

©2007 Marc J. Balcer All Rights Reserved MDSOA 30




Which view is the architecture?

= All views are accurate

= Views are interrelated
Logical but

Cle - One view does not
Consumer

View lead to another

Platform
View

- Oneview is not an
elaboration of another

- Noone view is primary
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Multiple “4+1" Views

= Services are the basic

Conceptual organizing principle

= Services appear
Logical PP

View in each view

Consumer

vi = Definition of “Service”
ew

Platform is different in each view
View

Technical
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Different Meanings of “Service”

interface to our

. abstractions of
domain; .
e interfaces and
capabilities we . .
connection points
expect from others

Logical
View
Consumer
View
Platform
View
particular
technc?logles. for a capability to be where to go to get
exposmg{l{lsmg provided or these capabilities
capabilities
consumed
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Five Techniques

Multiple (“4+1") architectural views

Formal Modeling

Subject-Matter Partitioning

Translation of Models (MDA)

Tolerance for Incompleteness
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Formal Modeling

= Each view has a
distinct set of models

Logical = Model each view
View .
Consumar independently
- = Connect models to
View produce results
©2007 Marc J. Balcer All Rights Reserved MDSOA 35
" n
Model
EEEEE
Sketch Blueprint Executable
test of an idea key properties of key properties
what’s to be built of what’s to be built
informal advisory exact
not delivered delivered as a transformed
plan for construction into the product
not maintained not maintained or maintained
maintained as as source for the
historical record product

from Mellor, “The Bogus War”
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Good Architectural Models

EEEENR
Meaningful defined semantics
Usable can do something with them
Actionable they are part of a process
Reproducible  same problem leads to
the same models
Evaluatable can determine if they meet
the needs
Verifiable can test them
Consumer View
EEEENR
i Content
= Use Cases
= Business Process Models
= Scenarios
(single traces through
the BPMs)
Produced by

= People with the
requirements

©2007 Marc J. Balcer All Rights Reserved MDSOA 38




Why it overlaps the other views

EEEEN
It expresses logical It might express that
business functionality functionality in terms of

non-business things (e.g.
GUI screens, data tables)

Consumer
View

It might be expressed It might be expressed in
in terms of the software terms of different systems
structure or system components (e.g.
queues)
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Use Cases
EEEENR
= What to do Cataon )i\
= \Who does Publisher

Add Title to
Catalog

what Order
% Merchandise
Remove Title
Customer from Catalog
Check Order
Status
Change

Product

Add Shipping Marketing

Company % Price
Remove Change
Shipping Administrator Product Info
Company

©2007 Marc J. Balcer All Rights Reserved MDSOA 40




Use Case Traps

= “Abuse by

decomposition™’
= “Abuse by GUI"2
= 1000 words

instead of
a picture

Search
Catalog

Order
Merchandise

Check Order
Status
Cancel
Order

X

Customer

X

Administrator

Add Shipping
Company

Remove
Shipping
Company

X

Publisher

Propose Title
Add Title to
Catalog
Remove Title
from Catalog

Change
Product
Price

X

Marketing

Change
Product Info

1.2from Fowler, “Use and Abuse Cases..."

© 2007 Marc J. Balcer All Rights Reserved
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BPMs are the “Flow of Events”

Business Process

Business Process

Use Cases Models

Customer

Order
Merchandise

Credi Card
Company

X

Customer

Shipping Clerk

X

Shipping
Company
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Process
Charge

Steps

Pock Order Request
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Business Process Model

£

Customer

X

Credit Card
Company

£

Shipping Clerk

Place Order
Process
Charge

Pack Order
/-‘ -\ Pick Up Order Deliver Order
Shipping
Company R
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Request
Pickup

One BPM - Many Scenarios

= Coloring atop the BPM

= Coordinate the
main and
alternate flows

Yo

Customer

Place Order
Process
Charge

Yo

Credit Card
Company

Yo

Shipping Clerk

Pack Order Request
Pickup
Pick Up Order H Deliver Order

o
=
'w>_+_o
2
a

Company
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Process Reuse

EEEEE
= Multiple use cases
often share process
steps in their BPMs
)i\ Merchandise
Customer Share a
“Cancel” step
Share a .
“Find” step A
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Process so far...
EEEEE

Business Process
Steps

Business Process
Models

\ 4

Now we need to actually create the services and documents
to realize the business process steps and business entities.

Use Cases

Business Entities
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Logical View

Em.n.wu. UML

A Foussarion o

MomscL Doy ApcwTicries

a4 v

[

\i

// Create a credit card charge and
//submit it to the credit card company
generate makeCharge (
accountNumber :
revd_evt.accountNumber,
billingAddress: rcvd_evt.billingAddress,
cardExpirationDate :
revd_evt.cardExpirationDate,
cardholderName :
revd_evt.cardholderName,
chargeAmount : self.totalValue,
order: self)
to CreditCardCharge creator;

information state process
model model model
©2007 Marc J. Balcer All Rights Reserved MDSOA 47
Extended Logical Vi
EEEENR
// Create a credit card charge and
//submit it to the credit card company
generate makeCharge (
accountNumber :
revd_evt.accountNumber,
billingAddress: rcvd_evt.billingAddress,
cardExpirationDate :
revd_evt.cardExpirationDate,
cardholderName :
revd_evt.cardholderName,
chargeAmount : self.totalValue,
order: self)
to CreditCardCharge creator;
information state process
model model model
o Fo
o Fo
Iil o Fo
o FO
o FO
] oLF
documents services
©2007 Marc J. Balcer All Rights Reserved MDSOA 48




Information Model

SpecialOrderinsirucions: Symboiic
DaysToDeliver: Count

Stocked Product

[ shippedriem |

‘quantiyOnHand: Count
reorderThreshold: Count
reorderincrement Count

Shipment

‘quantiy: Count

is shippedin b

Symbolic

ProductCategory

ShipmentiD: ArbitrarylD {11]
Date

trackingNumber: Symbolic
expectedDeliveryDate: Date
actualDeliveryDate: Date

Selection

‘quantty: Count
unitPrice: Money
I value: Money = seff quanity * selfunitPrice.

o

s sent o customer as | A

1

is shipped via | ¥
1

A
Shipping Company

name: Symbolic
‘website: WebsiteURL

CategoryID: ArbitiarylD {1}
categoryName: Symbolic « s ciassifed into Product 3
T ~ productiD: UnersaiProducicode {11} i Order telephone
tite: Symbolic <« includes ¢ GrderNumber: AMBIayID m
e includes gelections of u itraryl [
Publiener copyright: Year 5 = ~| date: Date < places
produces and markets P :g\ﬂ"w: M%"evmlc |/ totalValue: Money = sum(self->Selection.value) 7+
GroupCode: ISBNGroupidenther {11} |1 0.7| description: Symbol
publisherCode: ISENPublisherPrefix {11} website (0..1): WebsiteURL T 0.1
name: Symbolic
addess. MalingAddress Zlk paymentis atiempted by | ¥ paysfor | &
website (0..1): WebsiteURL 0 o1 e
T Customer
CreditCardCh
Tame: PersonalName
date Date malingAddress: MallingAddress
BookProduct g :"::‘“S’“ loney telephone {12}
SocRuber IENBoo e TURRIng Tirme: Duration VersionSting ‘ o fax o
subtite: Symbolic
. v = is made against | ¥ 1
T 1
“Authorship is available on | ¥ P — belongs to | &
contributed to biography: Symbolic 1 ccountNumber i)
role: Symbolic
posidon: Count [ Platiorm billngAddress: MailngAddress 1.+
latformName: Symbolic {1 Date n
P ymbolc (1) securityCode
MDSOA 49
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Ke

Components

BookProduct

bookNumber:
titteCode: ISBNTitleCode
subtitle: Symbolic

ISBNBookNumber

1.

Classes

= abstractions of the real-

world entities

Authorship

Attributes

contributed to

0.*

biography: Symbolic
role: Symbolic
position: Count

Author

name: PersonalName
website: WebsiteURL

© 2007 Marc J. Balcer All Rights Reserved

entities
Associations

= relationships between

= characteristics of those

the entities
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Specialization

Stocked Product
- quantityOnHand: Count
Special Order Product reorderThreshold: Count
SpecialOrderinsiructions: Symbolic reorderlncrement: Count
DaysToDeliver: Count reorderlnstructions: Symbolic
Product
productiD: UniversalProductCode {11}
title: Symbolic

copyright: Year
unitPrice: Money
description: Symbolic
website (0..1): WebsiteURL

a

Explicitly show
= what's common
= what's different

“Close to “ inheritance

= show the real
organization of thin
the real world

BookProduct RecordingProduct SoftwareProduct

S| e | e | @ NOt constrained by

subtitle: Symbolic

©2007 Marc J. Balcer All Rights Reserved

implementation
technologies

gsin
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Derived Attributes

Calculations based up
values of other attribu

= inthe same object
= in related objects

Selection

quantity: Count
unitPrice: Money

on
tes

/ value: Mon
Product

productID: UniversalProductCode  {I1}
title: Symbolic ; o
copyright: Year j includes §
unitPrice: Money 0..
description: Symbolic
website (0..1): WebsiteURL

©2007 Marc J. Balcer All Rights Reserved

ey = self.quantity * self.unitPrice
Order
elections of orderNumber: Arbitrary|D {11}
0.* date: Date
" |/ totalValue: Money = sum(self->Selection.value)
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Identifiers

Product

title: Symbolic
copyright: Year
unitPrice: Money
description: Symbolic

productID: UniversalProductCode

website (0..1): WebsiteURL

{1}

ProductC

ategory

categoryName:

categorylD: ArbitrarylD

{11}
Symbolic

Actor
Publisher

name: Symbolic
address: MailingAddress
website (0..1): WebsiteURL

groupCode: ISBNGroupldentifier
publisherCode: ISBNPublisherPrefix {1}

{11}
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Combinations of
attributes and
relationships that
uniquely identify an
instance

Similar to relational
concept of a “key”

MDSOA 53

Constraints

Order

orderNumber: ArbitrarylD
date: Date
 Money = If.

ion.val

{1}

lue)

«_places
1.

1 0.1

paymentis atempted by | ¥ pays for | A

0.* 0.1
CreditCardCharge

date: Date
amount: Money
status

0.*

“Actor
Customer

name: PersonalName

mailingAddress: MailingAddress
telephone 12}
email {1}
fax

is made against | ¥

CreditCardAccount

accountNumber [
nameOnAccount: PersonalName

1
1 \
belong \

billingAddress: MailingAddress
expirationDate: Date {1y
securityCode
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Rules that restrict
values of attributes

selections of related
instances

a Customer can only pay using
a Credit Card Account that belongs
to the Customer
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Extended Logical View

// Create a credit card charge and
//submit it to the credit card company
generate makeCharge (
accountNumber :
revd_evt.accountNumber,
billingAddress: rcvd_evt.billingAddress,
cardExpirationDate :
revd_evt.cardExpirationDate,
cardholderName :
revd_evt.cardholderName,
chargeAmount : self.totalValue,
order: self)
to CreditCardCharge creator;

information state process
model model model
E 4l e
O FO
O FO
O FO
O FO
I:’ i ©
documents services
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L ® s ereLuun | 0
quantity: Count
unitPrice: Money is sent to customer as | A
|/ value: Money = self.quantity * self.unitPrice name
Product websi
0. productID: UniversalProductCode {11} teleph
| title: Symbolic f "
copyright: Year j dacludes g date: Date
ts p | unitPrice: Money 0. 0. I \Val
0" description: Symbolic
" | website (0..1): WebsiteURL
4 !
Actor
Customer
CreditCardCharge
- name: PersonalName
grar:g.usl?'h?loney mailingAddress: MailingAddress
RecordingProduct SoftwareProduct status : telep_lhone (ﬁ)
lumber runningTime: Duration pi i i 0. ?amxaI o
= is made against | ¥ 1
I ) f
Authorship is available on | V CreditCardAccount belongsto | 4
‘aphy: Symbolic 1.+ accountNumber {1}
Symbollc nameOl : Persol
ion: Count Platform billingAddress: MailingAddress K

platformName: Symbolic {I1}

@

© 2007 Marc J. Balcer All Rights Reserved

expirationDate: Date
securityCode

{n
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Document Behavior

©2007 Marc J. Balcer All Rights Reserved

Receive a document
= Receive the contents

E = Create new instances

= Update existing
instances

= Link to existing instances
Produce documents

= Query parameters

= Select the root

= Build up the contents

MDSOA 57

Extended Logical View

—

// Create a credit card charge and
//submit it to the credit card company
generate makeCharge (
accountNumber :
revd_evt.accountNumber,
billingAddress: rcvd_evt.billingAddress,
cardExpirationDate :
revd_evt.cardExpirationDate,
cardholderName :
revd_evt.cardholderName,
chargeAmount : self.totalValue,
order: self)
to CreditCardCharge creator;

information
model

irl:l

[ ]
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documents

state
model

process
model

2922 999
586 8466

services
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Object Lifecycles

Create («doc» Order)

P

Cancel

Created Canceled

\ 4

Check Out («doc» Payment) Cancel

H

Payment Declined

Payment

Checked Out Declined

\ 4

Payment Accepted

H

Being Packed

and Shipped .
icked Up * behavior pattern of
In Transit to the typical
_Customer unspecified instance
Delivered
Complete
©2007 Marc J. Balcer AllRightsReserved N MDSOA 59

Stateless Services?

If good services are
supposed to be
stateless, how can
you be using state
machines?
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When to Formalize Lifecycles

= Every object has
a lifecycle

= Some lifecycles
are more interesting
than others

Create

Delete

= Formalize interesting
lifecycles with state
machines

©2007 Marc J. Balcer All Rights Reserved MDSOA 61

Events Change Object State

= Don'tjust create states
and events as a place for
behavior

= Not every interaction
with a domain is through
state machine events

Create

Created

Edit
Being Modified

Delete

Delete
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Communication Model

EEEEN
Online Ci . .
rine Customer = Shows organization and
hargeA| d H
hargeDecined layering
"ewo@er\l] orderReportedDelivered
addSelection
heckO o .
s = Used for summarizing
order and for planning
paymentApproved
makeCharge paymentDeclined requestShipment\l/ orderDelivered
: Credit Card Charge : Shipment

delivery
packed Confirmed
chargeProcessed

pickedUp shipmentReady
ForPickup

shipmentReadyToPack

Q 3 x

VN Delivery Company
Credit Card Company Shipping Clerk

requelehargeApprovall
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Dividing Responsibility

Create («doc» Order)

Cancel

Created Canceled

\ 4

Check Out («doc» Payment)
Payment Declined

Payment
Declined

Checked Out

Payment Accepted

Being Packed
and Shipped

Picked Up

\ move this detail to the

In Transit to life cycle of the Shipment

Customer

Delivered

© 2007 Marc J. Balcer All Rights Reserved
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Dividing Responsibility

Create («doc» Order)

Cancel
Created > Canceled
| N —
Check Out («doc» Payment) L Cancel ﬂ
) H —
Payment Declined Payment
Checked Out > .
Declined
@@
Payment Accepted
)
Pack and Ship
- \ All of the shipments
All Shipments Delivered are packed and shipped
) at this time
Complete
I —

©2007 Marc J. Balcer All Rights Reserved
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Process Models

—

// Create a credit card charge and
A/ submit it to the credit card company
generate makeCharge (
accountNumber :
revd_evt.accountNumber,
billingAddress: revd_evt.billingAddress,
cardExpirationDate :
revd_evt.cardExpirationDate,
cardholderName :
revd_evt.cardholderName,
chargeAmount : self.totalValue,
order: self)
to CreditCardCharge creator;

information

model

©2007 Marc J. Balcer All Rights Reserved

state

model

process
model

State Procedures
Derived Attributes
Constraint Expressions
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Process Models

<<documer NewOrder

CheckOut (<<dogyynent>> Charge)

(Submitting Charge
Il 'associate the charge with the order
self->Charge = Charge;

These complete actions
are what makes this
approach unique:

no “insert code here."

("Payment Not Approved

Il process the charge through PaymentDeclined
// the credit card company

self->CreditCardCharge.ProcessCharge();

PaymentApproved

(Pack and Ship A
/' notify the customer that the charge
was approved
self->Customer.NotifyApproved();

Il create a related shipment
/'to send the product to the customer
| (new Shipmen).Create(order: self);

OrderDelivered

( Delivered to Customer

/I notify the customer that the order

/1 should have been delivered
self->Customer.NotifyOrderComplete();

.
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self->Customer.NotifyApproved();

I notify the customer that the charge was declined J

.

UML Action Semantics

Action Languages

MDSOA 67

Getting to Services

content of a domain

Information Model

© 2007 Marc J. Balcer All Rights Reserved

interface to a domain
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Service Definitions

X

Online Customer

‘chargeApproved
chargeDeclined

State Machine
Events

| exposes the bookstore

neWOrqu orderReportedDelivered
addSelection
checkOut
cancel
: Order
paymentApproved
makeCharge paymentDeclined requestShipment\L

orderDelivered

: Credit Card Charge

: Shipment

TchargeProcessed

shipmentReadyToPack

packed
pickedUp

requestChargeApproval\l/

>

Credit Card Company

Shipping Clerk
© 2007 Marc J. Balcer All Rights Reserved

shipmentReady

ForPickup

delivery
Confirmed

abstracts

Delivery Company

EEEEE
provided by

store

Order Service 3]

New Order
Add Selection
Check Out
Cancel

assume
delivery co.
provides

Package Delivery 3]

RequestShipment
CheckStatus
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Service Definitions

Configuration of
Other Objects
(“"CRUD")

Sode P [
[ Swocmompome | [ oo Sy ot
J Saecion
iy G
ProduciCangy e ionay
D A T L —
cotegoryName: Symbolic <in lawifod inio T
T |
o dcions oI
Piianer

= dau
o) ot

GroupCode SBNGroupGenirer T [1
PubieherCada: ISENFublaherPrefx (1]
me: Symboic
ddross alingAddross
0.1 WebsroURL

paymentis atmpte

BookProduct RecordngProduct SorvareProdict

TSENGoomoar onvingTime: Diraton ST Ve
ieCode; SENTaCod - P =
bt Symboie

in avalabla on ||V

contibutadtc

sezae

uthor

me: PerzonaiNama
Wwebsia: WebsiteURL.
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by Marketing

by Publisher

Product Configuration Service 3]

/Add Product

(Change Product
Change Product Price
Remove Product

Publisher Product Service

Hl

Propose Product
(Change Product Proposal
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Service Definitions

Order Service 3|

New Order
Add Selection
Check Out
Cancel

Product Configuration Service ]

Add Product

Change Product
Change Product Price
Remove Product

Publisher Product Service 5]

Propose Product
Change Product Proposal
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Domain Models

content of a domain

Information Model

© 2007 Marc J. Balcer All Rights Reserved

interface to a domain
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Subsystems

= Partition large domains

1 oo o into subsystems
YL / " | = Subsystems define the
\4 ~ l>/ business organization
Insurance Instrance - Roles

& / Responsibilities
- Information

Insurance

Standards - Processes

* These are not the
existing software entities

©2007 Marc J. Balcer All Rights Reserved MDSOA 73

Business Organization

Line-of-Business specializations
and additional objects

— T

Auto Property Life

b

ACME
Insurance

\ Common business objects

such as Customer and Policy
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Industry Standards

Each subscribing company’s
instantiation of the reference model

N

ACME Lizard
Insurance Insurance
Insurance
Standards
\ A common cross-industry

reference model
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Subsystems and Governance

= Each subsystem

— o n represents a company,
e division, department
\4 ‘L / l>/ = That company, division,
Insurance pozerd department can be
responsible for the
\4 ﬁ/ design of the services
S * The links define who can
build upon which
subsystems
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Testable, Executable, ...

EEEEE
* The pictures run
- They are executable
- They are testable
pe . = Test models to
|.,..,- S 'M - verify business processes
T
Pt e e ———— - evaluate alternate
’7 e — scenarios
. ’ii - make educated tradeoffs
" p— = Business problems are
= solved by business
people
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Connections
EEEEE
content of a domain
| v
2
.g Information Model >-
g
<))
3 -

‘—Erface 0 a domain
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Use Case
View




Other Views

ENEEN
Logical
View
Consumer
View
Platform
View
©2007 Marc J. Balcer All Rights Reserved MDSOA 79
Platform View
ENEEN
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Basic design policy
for software
construction

Creates a vocabulary
for talking about the
software structure

What has to be built?
Think “Patterns”
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System View

i L—
E ‘1
i

]

Physical structure of
servers and machines

Legacy systems

3 Party Systems

Message flow
and organization

©2007 Marc J. Balcer All Rights Reserved MDSOA 81

Five Techniques

= Multiple (“4+1”) architectural views

= Formal Modeling

» = Subject-Matter Partitioning

= Translation of Models (MDA)

= Tolerance for Incompleteness
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Subject Matter Partitioning

the subject matter
of the business in
the language of the

the many subject
matters required to
create the systems

business
FUNCTIONAL HeE)EE DOMAIN
View
Consumer
View
Platform
MANAGERIAL HARDWARE

View

the various kinds of
code and other
executable artifacts

how capabilities are
envisioned by the
“end consumer”
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the organization of
the systems onto
different machines
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Aspect View

Bookstore

Credit Card
Processing
Authentication

Logglng

matters
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= To build systems we
need to deal with
multiple subject

m We call these
“domains”
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Aspect View

= Say “how it's built”

Bookstore

= Separate app from
implementation
= |dentify generic utilities
Processing
Package
Shlpplng

Logglng

©2007 Marc J. Balcer All Rights Reserved MDSOA 85

Service Taxonomy

Business/ Enterprise Services

Business Business Information Enterprise Enterprise
Domain 1 Domain 2 Management Concern 1 Concern 2

Domain Services
| Domain 1 | | Domain 2 | | Domain 3 | | Domain 4 |

Utility Services [0, mgm] [ utiliy... |

Foundation Services Application Data
| orchestration/BPM || Monitoring/BAM/BI | Integration Integration
| Personalization H Scheduling || Business Rules ‘ Services i OD.S
| Authorization H Authentication || Auditing ‘ | Transformer | |Transformation|
I Configuration H Logging H Transaction l | Adapter | | Data Access |

Generic Service Taxonomy courtesy Mike Rosen
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Partitioning the Taxonomy

%

Credit Card
Processing

Package
Shipping

Inventory

Business/ Enterprise Services

Authentication ]
Business Business Information Enterpr Enterp
Domain 1 Do 2 Management Concern Concer

&
Domain Services

[ oot || owmire || oomns || oot ]
‘> ProneBond [ Ema Utility Services [ vign: Gy,

i i \pplicatic Data
[oumion/sw || wontomysawra ] || Integration | | Integration
Personalization ‘Scheduling Business Rules. Services oDs

[Patroriaton ]| Autenteaton ]| _uiing [arstorner || | [Frnstorrtien

[ Contiguaton ] [_Lopang ][ Transacion rower ] || [Daancoms
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Connect Views Together

Logical
View

Consumer
View

©2007 Marc J. Balcer All Rights Reserved MDSOA 88




Assumptions and Requirements

Logical Aspect

View View

The Bookstore assumes some domain
Bridge: will provide a means to process

set of assumption- credit card payments.

requirements It does not care how this is done.
pairs

Bookstore

Credit Card
Prooessmg

The assumptions by the Bookstore
become requirements on Credit
Card Processing

Authentication

Package
Shipping

The direction of the arrow
represents a flow of requirements
(messages and calls can flow in
both directions)

Logglng

©2007 Marc J. Balcer All Rights Reserved MDSOA 89

Explicit Bridging

Logical Aspect
View View

Bookstore

CheckOut («d'&t]‘em» Charge)

ling Charge

Il 'associate the charge with the order Pay
self->Charge = Charge;

1l process the charge through
/l the credit card cor

Pay
Pack and Ship
Credit Card
Package
Credit Card Processing will
* accept a ProcessCharge request

* return either PaymentApproved
or PaymentDeclined

Authentication

Logglng
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Consumption
Tate
0.*| quantity
isof |V
1
Supplier Inventory ltem
productiD

name
quantityOnHand
reorderThreshhold

supplies P
orderinformation |1 1.0

1
isof | A Supply
date
1| quantity
Credit Card
Processing
Package create receive
Authentication Shipping shipment stock
M PN
) Lr L
: use replenish
Logging . .
inventory inventory
©2007 Marc J. Balcer All Rights Reserved MDSOA 91
Domains and Systems
EEEEN
Logical
View Single Provider:

The capabilities of
Credit Card Processing
are provided by the
Bank Card Processing
system / product

Bookstore

Platform

View

Credit Card
Processing

Package
Shipping

Authentication

BankCard

Processing
Logging

uspPs FedEx
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Domains and Systems

Logical
View

Credit Card
Processing
Authentication @
BankCard

Processing
Multiple Provider:
The capabilities of
Package Shipping —
are provided by both
USPS and FedEx

Decision rules determine
which carrier is used

ge
ng

©2007 Marc J. Balcer All Rights Reserved MDSOA 93

Platform
View

Packa
Shippi

Other View Connections

EEEEN
Platform - System Assignments of process
types to machines
Logical — Aspect Populated archetypes
Consumer - all others Requirement Matrix:

Assignment of use case
content to views

Consumer - Logical Actors - Classes
Documents - Classes +
document definitions
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Domains and Components

Platform Aspect
View View

@@@@@@@@

Agglcatons _ Authorization  : Logding Oent ial Rule _: Billing : Address Book Nwaqe : Origination
lation Processing Translation
‘ ‘ : Receive Bvent( )
2: Check Authorization() ‘ H

5: eate/u:dathelété() ‘ LH ‘
6: Log Conpletion( )
|l | |
8 up where and howto send message( )
7
‘ ‘ ‘ 9: Send Message( )
| | 10: Bill Activity( ) |
] | E
]
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L] L]
Five Techniques

= Multiple (“4+1”) architectural views
= Formal Modeling

= Subject-Matter Partitioning

» = Translation of Models (MDA)

= Tolerance for Incompleteness
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Translation of Models (MDA)

= So far we have

- Models for the
four views
Logical

: - Connections between
View

Consumer those models

View = How to turn these

Platform .
View models into

implementations?

©2007 Marc J. Balcer All Rights Reserved MDSOA 97

What's the Problem?

EEEENR

Architects ...print them out... ... then the developers

create look at the models
application and write the

models production code

ina UML

modeling

tool...
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What's the Problem!

EEEEE
But once ...we shouldn’t
somethingisin have to manually
a machine reinterpret it

(“re-code it”)

representation...
into another.

The architect’s diagrams Keeping the diagrams The re-coding introduces
don’t have to be complete, in sync with the code development errors and
correct, or consistent models is a daunting task. obscures analyst errors
©2007 Marc J. Balcer All Rights Reserved MDSOA 99
MDA - Model Driven Architecture
EEEENR
Finance
Manufacturing T E-Commerce
= Formal Models
* Metamodel
= Translation
More...
mDsoA 100
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Naive Translation

EEEENR
Libraries
Legacy Code
Hand-Written Code
Generated Complete
Models == = Source - =P === Application
Code Code

Code
Compiler

©2007 Marc J. Balcer All Rights Reserved MDsoA 101

. Model
Compiler

What to Generate

‘Subsyslem Package

= Create instances of all
of the things in the
Process View

= Each hasan
archetype (template)
populated from the
logical view models
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What Form to Generate

Platform

View

Aspect

View

= Basic patterns for the
archetype contents

® ® ® ® @ ® @ ®

: Origination

© 2007 Marc J. Balcer All Rights Reserved

T

: Authorization  : Logging _: Qlient-: ial Rule _: Billing : Address Book _: Message
@Bﬂl Processing Translation
‘ : Receive Bvent( )
! I
lF Log Receipt()
! 4: Validate l‘\/h@ge() H
eate/Update/Delgte( )
6: Log Conpletion()
Process Rules( )
up where and howto send message( )
9: Send Message( )
| | 10: Bill Activity( ) |

MDSOA 103

Models...in what form?

= More

than di

Stocked Product

agrams...real semantic content

Shipment
quantityOnHand: Count
‘Special Order Product reorderThreshold: Gount quanity: Count Is shippedin b SHpmentD: AbaniD {1}
o ount 0.7 dateShipped: D
DaysToDeliver: Count ‘Symbolic ackngrumber Synbole [
ectedDelveryDate: Date
1 actualDeliveryDate: Date is shipped via | ¥
Selection o 1
‘quantity: Count : TGS
ProductCategory UnitPrice: toney s sentto customer as | A Shipping Company
b value: *selfunitP
GoegontD: A0, 1) a selfunitPrice B e SymboT
categoryName: Symbolic < _is classified into T websic, WebseURL
7 5| POt UnversaPoduccose {11 | Order telephone
tie: Syt }
. o Symboke «_includes gelections of “ ‘AmbirayiD m
Publisher o 571 date: Date places
roduces and markets b | uniPrice: Moy | totalValue: Money = sumiselt->Selection.value) |7+
‘groupCode: ISBNGroupidentifier {11} 0.7 b Y.
publisherCode: ISBNPublisherPrefix {1} Ve .1y Wemsieunt T 0.1
name: Symbolic
Sdress. MalingAddress Z} paymentis attempted by | ¥ pays for [ A
website (0..1): WebsiteURL. o o4 o
T ‘ Customer
CreditCardCh
name: PersonalName
Gate: Date
malingAddress: MailingAddress
BookProduct amount: Money telephon: 112}
DookNumber: [SBNBoOKNuMber TunningTime: Duration - oSt o
Do umber 1o g ProductVersion. VersionSting o fx
subtile: Symbolic T
1
0 1
Authorship isavaiable on | V CreditCardAccount belongs o | &
contibuted o | biography: Symboic 5 accountNumber [
role: Symbolic
position: Count bilingAddress: MailngAddress 7.+
expirationDate: Date m
securityCode
name: PersonalName
website: WebsiteURL
MDSOA 104
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EEEEN
Domain
. 1
A small fraction name {11}
of the whole thing 1
1
is divided into | ¥
defines | ¥ s dvidedino <« _imports
.* 1.* 0.*
o is natively defined in _ » N
Class 0. ] Package defines | ¥
name {I1 (Domain)} name {I1 (Domain)}
is identified by | ¥
0. v 7
Identifier
are |V defines | ¥
0.* 0.%
Attribute . Datatype
includes name {I1 (Class)} o is of type P name {I1 (Domain)} [~
1.x N
D
initialValue formula
©2007 Marc J. Balcer All Rights Reserved MDsOA 105
Metamodel (Services Part)
EEEEN
name {I1 (Domain)}
ServiceParameterType . OperationParameter
TypeName <« _is of type
1 0.*
Document
(from Documents) 0.*
DocumentName inputs are | A
1
Operation
name
1.*
isusedvia | A
Let’s use this to make some 1
. i Domain
web services Service < exposes from wai)
hame 1.% 1| name {11}
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Model elements become...

Order Service 3|

New Order
Add Selection
Check Out
Cancel

Product Configuration Service E

Add Product

Change Product
Change Product Price
Remove Product

Publisher Product Service 5]

Propose Product
Change Product Proposal

© 2007 Marc J. Balcer All Rights Reserved
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...Metamodel Instances

Sevice T opestn ——Jpwomer ——pe

Order NewOrder Order
Order AddSelection ProductID
Order AddSelection Quantity
Order CheckOut Payment
Order Cancel OrderID
Product Config AddProduct Product
Product Config ChangeProduct Product
Product Config ChangeProductPrice ProductID
ProductConfig ChangeProductPrice NewPrice
ProductConfig RemoveProduct ProductID

© 2007 Marc J. Balcer All Rights Reserved

«Document» Order
UniversalProductCode
Count

«Document»
CreditCardCharge

ArbitrarylD
«Document»Product
«Document»Product
UniversalProductCode
Money

UniversalProductCode

MDSOA 108




Archetypes

Libraries
Legacy Code
Hand-Written Code

Generated Complete
Models == = Source - =P === Application
Code Code

Archetypes
(generation templates)

Model
Compiler

Code
Compiler
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Archetype Example

= public class <¢=VENameMapping(ClassName)%>
inherits NamedItem

Public Shared XPathSelector As String = GetType(<%=VBNameMapping (ClassName)%>).Name

' Include the attributes

[ <for each attr as ModelCompilers.ExecUML.Attribute in theClass.Attributes
dim attrTypeName as string

if attr.Type is nothing then

attrTypeName = "symbolic"
else
attrTypeName = attr.Type.Name
end if
L if attr.Name.ToLower <> "name” thenf-
Private _.%=attr.Namei- As %=Typ pping(attrTypeN )
=] Public Property <%=attr.Name%> Az %=TypeNameMapping(attrTypeName)s >
Get
Return _<S=attr.Namesk:>
End Get
Set (Byval value As =Typ pping(attrTypeName) %)
_«<Sg=attr.Name%> = value
End Set

End Property

=] <55 end if
next>
* Include the associations. Do these in two groups:
First: associations where this class is the origin (container)
[ <%for each assn as Association in Model.Associations
dim typName as string ' typeMame is a reserved word
dim memberName as string
dim privateMemberName as string
if theClass is assn.Origin then
if assn.DestinationMultiplicity = MultiplicityString.One or assn.DestinationMultiplicity = Multiplicityst
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Component Patt

erns

The archetypes ensure that all of the
utility services are used and used properly

® ® ®

®

@ ® & & ©

: Address Book _: Message

: Origination

Translation

: Applications : Authorization  : Logging _: Qlient-: ific: ial Rule _: Billing
== Validation Processing
‘ ‘ : Receive Bvent( )
2: Check Authorization( ) ‘

}‘%Lﬂgmﬂ()

4: Validate l‘\/&@ge() I

T

9: Send Message( )

8 up where and howto send message( )

|
!
|
|
|

\
\
W

10: Bill Activity( )
]
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M '
EEEEN
Datatype
(trom Main)
name {1 (Domain)}
. OperationParameter
e
1 0.*
Document
(from Documents) 0.*
user | &
1
Operation
name
1.
isusedvia | A
How do these become the 1
. - Domai
types of the web services? Service « exposes omain
hame 1.% 1| name {11}
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Mappings

Map each Datatype to an Create a class for each
implementation type Document

Datatype |ImplType | (another archetype that reads

symbolic System.String the document definitions)

numeric System.Integer
count System.Integer
class <%Document.Name%>
Money System.Currency
Date System.DateTime
©2007 Marc J. Balcer All Rights Reserved MDsOA 113

Marks

Use marks to direct gengratlon Schemes for generating
when the models contain generalization:
insufficient 1. Separate tables for each

Stocked Product

context e o subclass

SpecialOrderinstiucions: Symbolic reorderincrement Count

DaysToDeliver: Count reorderlnstructions: Symbolic 2

. Tables for each subclass and
as Pl tables

e a f t h I
T o bscassifeditn 0.+| productiD: UniversalProductCode  {I1} i o r e S u pe rc a S S

tile: Symbolic

— < incluges select A le f h
roer s » | TEELT, o 3. One big table for the
groupCode: ISBNGroupidentiier (1Y |1 0.7] ebsie (0.1, WebsiteURL
o s ot (1 superc lass
Sdcress. MaiingAdress Z}
website (0.1): WebsiteURL T 4 Somethlng else
BootPot e B o

BookNumber: [SBNBoOKNumber TuningTime: Duration

titleCode: ISBNTitleCode

‘ ProductVersion: Vers}

(note this is what you choose from

subitle: Symbolic
-
B e |v | When using Hibernate)
contibutedto [& ” :’;?3';';';,’  Symbolic IR
position: Count [ Platiorm

0. Symbotc T e T
4 Ty securityCode
‘Author
mame: Personaame
website: WebsiteURL
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Translation

Class

Java
Type
. Mark
Attribute

Message
&/ Class
Document
XML
Schema

Definition

XSD
Type
Mark
SOA elements Platform
defined in Marks & Mappings Elements
metamodel (additional data
needed to translate)
©2007 Marc J. Balcer All Rights Reserved MDsOA 115
Translation Components
EEEEN
. Libraries
irect the genoration Legacy Code
9 Hand-Written Code
\ 4 \ 4
Generated Complete
Models i =P Source  =—p === Application
A Code A Code

Archetypes

Mechanisms
(generation templates)

(support model execution)

© 2007 Marc J. Balcer All Rights Reserved
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“Traditional”

Platform

Subsystem Package

Web Service / Query
Session Bean Servi
P ervice
(optional)

facade aop

Service Class

Message Class

Entity
Service

Process
Service

Operation
Procedure

Domain-specific
datatype Class

getters for
derived
atiibutes

Entity Class

(Hibernate)

© 2007 Marc J. Balcer All Rights Reserved
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An ESB Platform

<<Patform>>
ServiceType

<<Attifact>> <<Platform>>
EsbadminScript CbrsService
«[<<Patform>> << Attifact>>
Service ServiceXm|

<<Artifact>>
ServiceTypelava

<<Artifact>>
ServiceTypeProperties

<< Artifact>>
ServiceTypexml

+  [<<Arifact>>
RulesJs

<<Platform>>

TransformationService ;{Trans'urmanonxsll

<<Attifact>>

<<Platform>> +—<<Platform>>

Container Endpoint

pe,

<<Patform>>
EndpointType

<<PMatform>>
Connection

<<Artifact>>
EndpointTypexml

<<Platform>>
ConnectionType

H

<<Aifact>>
ConnectionTypexml

© 2007 Marc J. Balcer All Rights Reserved

| OTeeoR

ConnectionXm!
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Software Architecture

Basic design policy
Conceptual Architecture

- Platform-independent representation

- "Character” of the architecture
Platform Architecture

- Platform-specific representation

- Select technologies
- Define actual artifacts

= Once conceptual architecture can have

many platform architectures

©2007 Marc J. Balcer All Rights Reserved
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“Platform” is relative

/v‘ .Net® Web Services |

\-‘ J2EE Web Services ‘

/.{ J2EE with JMS |

D

Platform
Specific
Model 1
Platform
Independent
Model \ Platform
Specific
Model 2
CIM PIM

©2007 Marc J. Balcer All Rights Reserved

.Net with
message queues

PSM
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Example

ENEEN
Information Relational
Model Schema
classes g tables 4, |saL C;ea.tetTabIe
attributes columns crip
associations primary keys
foreign keys
Model element Conceptual Platform
(from the SORA) entity artifact
©2007 Marc J. Balcer All Rights Reserved MDSOA 121
Additional Information
ENEEN
Information Relational
Model Schema
classes g tables _ SQL C;ea.tetTabIe
cr
attributes columns L
associations primary keys
foreign keys
Type Type Mark
Model
d . Map
o'rpam— domain-specific
specific type to platform
type

©2007 Marc J. Balcer All Rights Reserved
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Automation Overview

ENEEN
Reference
Architecture
Metamodel
1 . Libraries
Graphical Marks and Mappm.gs Legacy Code
Modeling (direct the generation) Hand-Written Code
Environment
\ v v
Generated Complete
Models i =P Source  =—p == Application
A Code A Code
Archetypes Mechanisms
(generation templates) (support model execution)
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Model-Driven Myths
ENEEN

= “This approach is good for top-down but
we're service-enabling existing applications”

= “We can't wait to figure out the whole problem
before starting development”

= “We do Agile”
= “Do we really have to do all of this?”
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Five Techniques

= Multiple (“4+1”) architectural views
= Formal Modeling
= Subject-Matter Partitioning

= Translation of Models (MDA)

> = Tolerance for Incompleteness
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Building a Model Compiler

First, don’t build a model compiler

Prototype the platform
using a simple model

Model the platform

Create archetypes
Understand and use marks and mappings
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Code This!

EEEEE
= Why?

T . laa )

_JT"“PLW - How do we build this

i Icwzw} thing?

(;%TT_L_]_WL’ - What is a model

—— g compiler?

gpatins
Shp deperds pat
I

- What is our software

swp s o P architecture?

Contrrer  faded obosd shp | 5 o . .

Dt dschoged fan Shp ' - What is our domain

B 7 chart?
hy B = Prototyping helps to
pontrers Chasel g
eshies i PAT figure these out
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Code This!

= A super-simple guess—

[ [ o - real app still horribly

T ] i undefined

0-1 | ¥ dckad i L;.?,m.l,j

(R,ﬁ;d_n * Intended to get the
ot architecture & practices

Ship depets pert
I

o) e, in place

Cucdoiver:  Maded cbzd] ip | 5 pe - Test "-abilities”
Gt dschoged Fau SHip ' )
- Development foundation

i 33 7 . .
e o S required for incremental
whese 13 & 767
ponbyirs oot 17 development

=

Conbews = Pt

- “Working Software
over ... Documents”
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Prototype Architecture Immediately

demonstrated

Team needs to learn to work

©2007 Marc J. Balcer All Rights Reserved

Development infrastructure must be in place
Team members must be trained in technologies
Key performance issues need to be

together

Reinforce notion of “deliver value quickly”

MDSOA 129

Two weeks, two tracks

= Prototype Architecture = Application Modeling

- establish development & -
deployment ;
environments

- establish automated
build, test, and
deployment processes

- test key performance
objectives

- code, test, deploy
super-simple application

©2007 Marc J. Balcer All Rights Reserved

identify priorities

set scope

sketch solutions
formalize knowledge
define the vocabulary
build models
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New domains = New kinds of sources

EEEEN
for the pilot, by increment 3
we created... we were creating...
Ul page Ul page
Ul JSPs definitions formatters
data
views message Ul JSPs
session definitions
beans instance
populators session
entity beans
beans event-
ba'i;ed entity
rules beans
database LDAP
schema
database LDAP
schema
©2007 Marc J. Balcer All Rights Reserved 131 MDSOA 131
EEEEN

= Strike a balance
- don’t try to boil the ocean
- don't be afraid to start
= Do what you can, and plan to do more
- incremental development
- incremental improvement
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Incremental improvement

= Pilot project

= Develop internal expertise

= Don't need to do all the techniques

© 2007 Marc J. Balcer All Rights Reserved
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Start Simple, Increase Complexity

Increment 1

Increment 2

Increment 3

Increment 4

Single-item order

Multi-item order

Each order is made up
individually

‘Allow reordering froma
"shopping cart'

Allow sharing of shopping
carts (e.g. a book list for a
course)

Books only

Movies, videos, and software

Allitems assumed to be in
stock

Items may not be in stock

Baseline
versions of
features

Allitems assumed to be
stocked by and shipped from
bookstore

Some items may be special-
order fromthe publisher: we
submit order toyaublisher and
publisher ships dirdetly

Ship w hen payment (credit
card charge) approved

Ship only when all product in
stock

Partial shipments as proquct is
restocked

Order closed when shipped

‘Order closed w hen shipment
received by customer

Do not handle returns

Customer can produce a
“return authorization" froma
shipment

No return authorizations for
items not yet shipped

Cell =
“user story”

Credit card payments only

House accounts for pre-
approved customers; biling
done by separate system

Credit card payment must be
approved or order canceled

‘Allow charge resubmitting
against declined charges

Full payment w hen order
checked out

Can cancel only orders not yet
checked out

Can cancel orders not yet
shipped

Can cancel parts of orders not
yet shipped

‘Cannot cancel paid orders

Canceling paid orders requires
issuing a credit only when
returned items received

‘Canceling parts requires
issuing partial credit

N | A complete trace through the whole system

© 2007 Marc J. Balcer All Rights Reserved
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Two weeks, two tracks

= Prototype Architecture = Application Modeling

- establish development &
deployment
environments

- establish automated
build, test, and
deployment processes

- test key performance
objectives

- code, test, deploy
super-simple application

©2007 Marc J. Balcer All Rights Reserved

identify priorities
set scope
sketch solutions

formalize knowledge

define the vocabulary

build models

MDSOA 135

Application Models

= Develop collaboratively with the customer

- Ensure understanding of the “big picture”

- Time-box the process

- Make simplifying assumptions

= Deliver understanding, not documents
- Little thinking tools to get the big picture

- Build what's testable

- Expose detail - formalize knowledge
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Five Techniques

Multiple (“4+1") architectural views
architecture # boxitecture

Formal Modeling
make it relevant

Subject-Matter Partitioning
create effective reuse

Translation of Models (MDA)

produce results

= Tolerance for Incompleteness
don’t get stuck
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Meaning for SOA?

SOA promises faster, better, cheaper

Need to build the right services

Need to build the right service consumers
Building SOA is still coding
Code smart by “one fact in one place”

Don't forget architecture
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Addendum

Sample Problems
Business Unification

“Upon closing a trouble ticket open for more than
12 hours, credit the customer for one day of service
for each full or partial day of outage.”

A
ticket find
closed the . apply
accou credit
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Web Services

“Once a customer has placed an order, process the
charge through the credit card company. If the
charge is approved, retrieve the merchandise from
stock and order a shipment from the
appropriate package shipping company.”

retrieve
product

ship

process
package

charg

shipping rules
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Company Mergers

“When pricing policy renewals, apply discounts for
multiple policy renewals.”

Co.|1 Cof 1 Co1 Col 2 Co| 2 Cq. 2
Pricing §ystem Underwijite Sys. Policy Bystem Pricing [System Underwriting Sys Policy Bystem
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Web 2.0 Mashup / SAAS*

“Find an empty, available 40-foot dry container owned
by ABC Lines that’s in a 25-mile radius of Fresno, send
directions to the trucker, and notify the shipping line

that it will arrive in Oakland on the 20t

*SAAS: Software
As A Service
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