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What is SOA?

S O A

Service Oriented Architecture

Aligning architecture to enable The fundamental organization
a collection of services to be of a system by its capabilities,
linked together to solve a their interactions, and the

business problem enterprise environment

Capabilities performed by one
for another to achieve a
desired outcome

SOA is an architecture approach for
organizing and using services to support
interoperability between enterprise data

assets and applications

Slide courtesy of Booz Allen Hamilton and OASIS SOA-RM TC.



Principles of SOA

+ Loosely Coupled < Stateless

+ Coarse-Grained <~ Composable

+ Reusable < Autonomous

+ Interoperable < Discoverable

+ Service Contracts < Business Focused
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Example of a Production System

SOURCE: NYC Dept. of Correction 2005

m DEPARTMENT OF CORRECTION
INMATE LOOKUP & NOTIFICATION SYSTEM

“Please enter inmate 10._.."

Legacy'System Agile'Delivery Role'Based Interaction

J Close Full Screen ,|
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Types of Services

+ Business Services
- Relate to the actual business of the
organization, e.qg. person, property,
address, or incident service
+ Supporting Services
- Relate to the supporting IT infrastructure,

e.g. authentication, directory, data
transformation, subscription, or notification

service
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Service Identification

+ Service Identification is a planning process
undertaken to establish a list of desired
services

+ Answers basic questions:
- What business service do we need?
- What technical services do we need?
- What services do we start with?
<~ How will we deal with service life cycle?
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Business Services Examples

During the service identification process
the following services are identified:

- A person service that is a coarsely grained
composite of a group of underlying services
that includes law enforcement personnel,
witness, victim, subject

- However, some people conclude that the
person service is too coarsely grained, that
it is more effective to provide the law
enforcement personnel, witness, victim,
subject services independently
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Business Service Examples

During the service identification process
some desirable services are identified
from partnering agencies:

- an inmate lookup service that provides
information about the status of an
inmate on a lookup basis only

- A court calendar service that provides
court schedule availability
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Supporting Services Examples

During the service identification process
some supporting services are identified:

- A subscription and notification service that
can be used to alert people to changes in
status, such as to a court schedule

A monitoring service used to enforce
security policies

- A document transformation service used to
convert MS Word into PDF or html

- A storage service used to store documents,
video, audio, etc.
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What is an
Enterprise Service Bus?

ESB

Service Senvice
Service ﬁ Service
Service Service
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Enterprise Service Bus

+ An ESB is a solution created to consolidate
functionality that SOA implementations will
likely require

+ ESBs exist at the implementation level, e.qg.

are not described in the OASIS Reference
Model
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Role of an ESB in SOA

v Routing

v Message
Transformation

v Message
Enhancement

v Protocol
Transformation

v’ Service Mapping
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v Message Processing
v Process Choreography
v' Service Orchestration

v Transaction
Management

v’ Security
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Message Routing

Source: Enterprise Integration Patterns, Gregor Hohpe and
Bobby Woolf

+ A message is routed on the appropriate path
+ Can be based on content, process, or other

criteria

inGueus

e —

—

Message
Router
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Message Transformation

Source: Enterprise Integration Patterns, Gregor Hohpe and
Bobby Woolf

+ A message is translated so the recipient can
read it

+ Examples: from text to XML, from XML to VXML
(voice)

Translator
_h _"

lncoming Message

Translated Message

v 14
ﬁﬁ GOVCORE SOLUTIONS



Business Process Management

+ Commonly known as "BPM”

+ A business process is the steps that occur
from an initial input to reaching a result

-+ A business process can include events,
activities, decisions, and artifacts such as
documents

- A business process can be decomposed into
discreet pieces
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Business Process Management (cont.)

+ BPM is not the same as workflow — workflow is
people-based - while BPM is process-based

+ THE BPM standard is called BPEL (Business
Process Execution Language), and BPEL
currently does not include people-based
activities
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Business Process Modeling

+ A business process model is the visual picture
of a business process and is created using
specialized modeling tools

+ The standard for BPM modeling is called BPMN
(Business Process Markup Notation)

17
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BPMN of Arraignment Process

Z File Edit Wew Document Tools Window Help

Arraignment Process (Pt 1)

& ! Adobe Reader - [Arraignment_Process1-3. pdf] _ E
x
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Standards Development

+ Standards make interoperability possible

+ The standards development process is run by a
combination of leading vendors, standards
bodies, and governments

+ Many standards don't make it, they get partial
adoption and then get superseded or just fizzle
out

+ Do your research, don't get caught!

19
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Examples of Mature &
Developing Standards

+ Mature + Developing
. HTTP Standards
- WSDL + SDO
- SOAP ~ JBI
- BPEL - WS-Eventing
- UDDI - WS-Notification
- WS-Security
- WS-Reliability

20
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Example:Law Enforcement SOA

System Admin CLIENT SERVICES
Business Services Technical Services
Admin Admin
BUSINESS SERVICES
Incident Service Person Service ’ Vehicle Service ’ Property Service Location Service Other Services ’
TECHNICAL SERVICES
GJXDM / NIEM Services BPM Pub/Sub Security
Transformation Persistence Distribution Process Subscription Authentication Application
Services Services Services Choreography Services Services Logging Services
Generation Validation ConirolServicas Service Publication Authorization Application
Services Services Orchestration Services Services Auditing Services
e — e
INTERMEDIARIES

Tra nsforma.] Routi ng. En hancem Validation | nterceptil
MESSAGE EXCHANGE PATTERNS

Fire and Forget Request / Reply Publish-Subscribe

COMMON SERVICES
Loaain Error & Exception Model View Session Service Controller
9ging Handler Controller Management
2 B Permission & Policy : ! 5
Persistence Provisioning M Directory Services Business Rules Adaptors
anagement
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Emerging Trends

‘Web 2.0
- Grid
- Participatory Web

-AJAX / Rich UI

+Event-Driven
+SEARCH
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Example of
Web 2.0 - Grid

) Amazon.com: Amazon 53, Amazon Simple Storage Service, Unlimited Online Storage: Amazon Web Services - Mozilla Firefox

File Edit Wiew History Bookmarks Tools Help

@) ) .\) ﬁ @ http:,l’,l’www.amazon.com,l’gp,l’browse.html?node=1642?261 A 4 @ amazonsS \J\.l
amazon

webservices® Amazon Simple Storage Service (Amazon S3) (Your Web Services Accaunt ) o

Amazon 53 is storage for the Internet, It is designed to make wehb-scale computing

Learn About Amazon easier for developers. @! Sign Up For Web Service I

Web Services ) ) ) ) " 4
Amazon 53 provides a simple web services interface that can be used to store and :

BWS H retrieve any amount of data, at any time, from anywhere on the web. It gives any Customer Spotlight
AVs Home developer access to the same highly scalable, reliable, fast, inexpensive data storage

Why Use AWS? infrastructure that A t it lobal netwark of web sites, Th i

What's Mew in AWS? infrastructure that Amazon uses to run itz own global network of web sites. The service

——— = aims to maximize benefits of scale and to pass those benefits on to developers. Altexa

Upcoming Events ]

7?"9??55 Sctotriels Amazon $3 Functionality In just two days Altexa
=0lutions Latalag i
olutions Catalo integrated Amazon 53

W amazon 53 is intentionally built with a minimal feature set. into Altexa Backup and
FaQs ® \Write, read, and delete objects containing from 1 byte to 5 gigabytes of data £an now offer its

customers a
bullet-proof storage
product that costs
fifteen times less than
competitive solutions on

each, The number of objects you can store is unlimited,
+ Each object is stored and retrieved via a unique, developer-assigned key.
Authentication mechanisms are provided to ensure that data is kept secure from
unauthorized access. Objects can be made private or public, and rights can be
granted to specific users.

*

Browse Web Services

® Uses standards-based REST and SOAP interfaces designed to work with any the markst,
Amazan E-Commerce Internet-development toolkit. Click here to learn more
Service ) * Built to be flexible so that protocol or functional layers can easily be added. hout their success
Amazon Elastic Default download protocol is HTTP. & BitTorrent{TM) protocol interface is -
Compute Cloud (Reta) provided to lower costs for high-scale distribution. Additional interfaces will be
Amnazon Historical added in the future,
Pricing
Amazon Mechanical Pricing
Turk {Betay
Amazon Simple Storage ® Pay only for what you use. There is no minimum fee, and no start-up cost,
Service * £0.15 per GB-Month of storage used.
Amazon Simple Queue ® £0.20 per GB of data transferred.
Service

Alexa Web Services (Amazon 53 is seld by Amazon Web Services LIC.)

Resources

Browse All Web Services
* Resource Center

Technical docimentating

Done
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Example of
Web 2.0 - Participatory

‘@ 43 Things - Microsoft Internet Explorer =

File Edit Wiew Favorites Tools Help

@Back - @ - @ @ \_;j pSearch “‘{'\?Favorites {‘3 [2’2' “‘_\’_p" E ;_.J ﬂ Morton Inkernet Security €8~

Address @http:,l’,iwww.‘ISthings.cUm,l’ A Go Morkon Antivirus &pl ~

Home

What do you want to do with your life?

| want to do this Discover what's important,

make it happen, share your
progress. Find your 43
things. Learn more...
711,361 people in 10,231 cities are doing 760,139 things including...
Top Cites

get fit eat healthier stop being a shop-a-holic Run my own internet radio
station bicycle across the country D& rore confident to inspire and be

® Mew York City 2291 people
® Seattle 2035 people
- glsawish wants to Go # London 1913 people

[

inspired Be an exfrain a movie pass my exams

P P »  Chi 1376 |
Germany, for it's delicious chocolatelll  go to Venice lose 5 lbs have mare fun =TEaae peopls

Make new friends ﬁ metig wants to Learn to spell

someone stick to a budaet sell my car see Mount Rushmore stop drinking soda and

® Loz Angeles 1259 people
help # Toronto 1196 people

#® San Francisco 11%1 people

®  Austin 570 people

start drinking more water find a better job conguer the world Ta ke more * Boston 549 people W |
D|Ctu res write a novel rnever shave again climb a mountain go to ¢ Atlanta 843 people

. . . . ® Portland 214 people
lapan Join the Peace Corps m My wants to do yoga more  gointo a library e

* Vancouwer 785 people

and randomly select a book, then borrow it out and read it. love someone speak ® San Diego 777 people
spanish fuently FUN @ Marathon te iess sarcastic volunteer watch ® Houston 753 people

_ ® Sydney 734 people
friends tv episodes for free |earn to play poker Go to Iceland - dreamers

wants to buy a digital SLR  find my soulmate cry have secret passageways in See more

my house find the name of a song I only know some of the lyrics of!

. . . . . Today's Tags
violently kiss Conor Oberst see a movie at a drive-in theater Lose 40 pounds and

. ® fun 6755
keep it off hold a monkey ! Mormalee wants to get a Harvard T-shirt  Watch
® trauvel £471
all the season two episodes of Lost before anyone else, learn how to grind learn e life cze0
ayrmnastics win the lottery go to boracay get over him Meet Stevie Nicks E ° heslth 5455
- * love 4729
CroBaby wants to find somewho is 12-15 vears old_@Xercise reaularlv P | avaa M
@ htkp:f e, 43things . comthings/view 42 1 8 Internet
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AJAX / Rich UI

< Typical Web model

HTTP request

BROWSER/CLIENT

...................................................................

WEB SERVER

. 5
- -
+ .
- .
+ .
- -
3 H
+ "
+ .
- H
+ .
* "
- .
- "

DATA STORES

Figure 1

L/
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- AJAX model

BROWSER/CLIENT

THTML+CSS Data

AJAX ENGINE

JavaScript Call

HTTP reqguest
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AJAX / Rich UI

File Edit Yiew History Bookmarks Tools Help

2
Y]

Saved Locations | Sign in | Help

¢ < @ = @ X ] @ | http:,l’,l’maps.google.com,l’maps?q=1300%20NicoIIet%ZDMaII%2C%20minneapolis%2Cmn&ie=UTF-8&oe=UTF-8&aq=t&r\s=org.mozilla:en-US:oFFiciaI&cIi|'| P] |'|Google

Web Images Video MNews HMaps more »
Googl |13DD Micaollet Mall, minneapolis.mn |[ Search Maps_|
Maps -I Search the map | Find businesses  Get directions
Maps

=
&

ennepin Ave E
2
\\
2
S

gl
Sag
'."' o

Address:

1300 Micollet Mall
Minneapolis, MM 55403

Iake this my default location

Get directions: To here - From here
=1 Search nearby
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Example of
Web 2.0 - Event Driven

‘@ FeedBurner - Microsoft Internet Explorer [._]E]ﬁ
.;’:

File Edit Wiew Favorites Tools Help

eBack - \_) \ﬂ @ _h /_\J Search “F;‘\'( Favorites {‘} <] v ..,_\7 - _J ﬁ Morton Inkernet Security €8~

Address |@ bk f e, Feedburner , comFbjafhorme [v] Go Morkon Antivirus §pl ~

S

You are not signed in (Sign 0 or Register) = Support Forums

Hello, our name is FeedBurner.

Nielsen/NetRatings says we're growing faster than MySpace & Digg.

Blogs » Podcasts » Commercial »
Aftractfans, promate your Make your audio and video Join Reuters, USA TODAY,
content, generate § content "subscribable” Mewsweek and athers

FeedBurner Ad Network | Place an ad now | Learn more = Manage Campaigns

Ready to burn your feed? Type your feed or blog URL here. (Why Burn?)

Guick Start Guides: Blogger = Typepad = WordPress « MySpace = Podeastingideocasting

| [0 1am apodeasten | Next»

Currently serving 28,709,530 subscriptions on behalf of 289,419 publishers (as of 11/27/08). More »

Publisher Buzz £}

FeedFlare's infinite flexibility and customization enables
Orn Malik to cross-prorote both of his highly acclaimed

Blogbeat captured!

FeedBurner acquires Blogheat —
read all about it in the press release

blogs, GigaOrm, and Web Warker Daily. Subscribe now orthe FAQs,
to join a monthly global audience of 500,000 consumers
and professionals interested in the world of hi-tech. The FeedBurner B|0g B
11/28/06
+ Up, up advertising inventary
rore Publisher Buz » + From Russia with Laove
+ DrowserFriendly Mow BrowsierFriendlier
riore from our blog » [v]
@ B Internet
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Event-Driven SOA
WS-Notification

WS Notification Pub/Sub Architecture

: Web Portal :
Publisher | Participant Enrollment | Subscriber

Publication — Motification Management - Subscription
Administrator ﬂ L. | : 4_|_ Administrator/User

| Identity Manag ement

User Interaction &
Multi-channel

Motification producer Motification Consumer

1

Common Services
Human Prnducer Human Consumer

qi | Directory Service || Registry Service | ? % @
| Rules Service || Security Service | m -

Em

"
-

. 4 ™
g Notification Broker 2 System Consumer
System producer =t =5
= - - = = :
e, = E | Transformation | | Validation | = = Event
E t 06— S = == . -
Ewvent ven = o =D r Subscriber :
Source Publisher =2 | Brokering | | Filtering | = £
= —g =z .
= | Security | | Monitoring | 5
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E t-Dri Justice Envi t
@ @
Legend =S —
Crirninal B
; Court ®0
@a Event Publisher Complaint Filing  Siln
Criminal
@ Event Subscriber <@ <@ History
H] = = Repository
i iti Inmate
<£> Event Message Disposition Status
Enterprise Service Bus with MNotification Eroler
F dainlaieinieleieielsiolntole L) F Salniaieleleleieleieinleiole L) F dainiaieinieieleleiniainiole L) &
@ <@ <@ <@
Criminal Court Oi iti Inmate
Complaint Filing spostion Status
s ks i sl
k. O | O | O | O
=5 3 E= 3
o o L o
e ] e ]
Law Prosecutor Courts CMS Corrections
Enforcement CMS oMs
RMS

v
ﬁﬁ GOVCORE SOLUTIONS

29




Search in Event-Driven
Justice SOA

Search Index Pub/Sub Architecture

Google Search Appli
nogle ?gréﬂ\) ppliance —
ﬁgi\ Bt ainass : RMES/CMS/ICAD

bl Index Event TR :
.{i\: Subscrbar Event Publisher
Esxternal User | )
Event Subscriber

3. Event subscriber
receives index event il
and loads to GSA Event Message

RMSIC MBS AD @ Web Application
Index Eve

4. External user
searches GSA and gets
consolidated view

5. External user
navigates to source
systermn and gets details

=

Enterprise Service Bus with Motification Broker

2. Bvent publisher
creates index event
and sendsto Broker

1. Internal
user enters
data

Internal User Internal User Internal User
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How to Start?

+ Tactical - Identify some quick wins to
validate approach

- High value, low complexity services
with low security requirements

+ Strategic - Develop strategic plan
- Establish business case

- Define organizational approach
including governance

- Do an iterative service identification
process

v
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Questions?

Kael Goodman
212-420-7870
wWww.govcore.com

Thank you!
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