Service Integration Architectures

An Introduction to Process Integration, Service Integration,
and Mashup Integration
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SmartQuotation

SmartForecasting

Before messages are exchanged:
A: subscription to message newQuote
B: subscription to message quoteRequest

C: subscription to message newQuote
(may be indep of subscription A)

at run time: processing of a request for
quote.

1: publication of a quoteRequest message
2: delivery of message quoteRequest

3: synchronous invocation of the
getQuote function

4: publication of a newQuote message
5: delivery of message newQuote

6. invocation of the createForecastEntry
procedure
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Asynchronous
Guaranteed delivery

Transactional

Monitoring, logging
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BPM/workflows
Service composition
Mashups

Universal Integration
Lifecycle management
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Business process: a set of steps executed to achieve a business
goal
BPM: refers to automation, monitoring, improvement of BP

Workflow: formal description of a process, suitable for automated

execution E E
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Business processes are at the heart of what companies do
Obvious goal: better/cheaper/faster processes

How? Automation!! (1990s)
Rise of workflow technology
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Workflow modeling framework and tool
Information modeling framework and tool
Organization modeling framework and tool
A workflow engine

IEHII
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access applications
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system
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START (upon
invocation of
orderGoods operation)

invoke
checkLocalStock

both states (places) and
activities (transitions)

invoke LOCAL SYSTEM
checkShipAvailable ACCESSED
inStock=false Do nothing

inStock=true

EXTERNAL SUPPLIER
ACCESSED

Do nothing
shippingAvail=true

send cancelOrder
shippingAvail=false

COMPLETE
(CANCEL) READY TO SEND

CONFIRMATION

send
confirmOrder

COMPLETE
(CONFIRM)
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Blackboard vs data flow
GUNF RAGAZYI f-¢
typed

Xml, WSDL messages
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Organization model

Corporate

Finance

Sales - EMEA Sales - AP

Sales exec 1 Sales exec 15 Sales exec n




Organization model - 2

Consumer Enterprise

Desktop Services

Sales exec 1 Sales exec 15 Sales exec n Sales exec z




Workflow model, +
possibly org model
(or go to enterprise

directories)

development
tools
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Workflow model WorkﬂOW
repository engine
analytics -
engine execution logs
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resource broker

resource 1

resource 2

\ 3 A 4 4

completed work 1 workflow engine
items

Inbound queue 2 [

|

workflow I‘_. workflow definitions
designer
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Reduced need for human labor
No repeated data entry
cheaper

Faster processing
Information flows automatically, 24x7x365

More reliable
No case left behind B

Paperless and secure CH-g-E
e
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sendmail =
application _
Online account DBMS SAP accounting I <Yz

access ications
appl system A B m



Execution/Automation .*‘i‘

WF, megaprogramming

Flexibility

Management f\ﬁﬂ[vw
Visibility, Monitoring -
Analysis, Optimization = = :mm;_

Modeling, Re-engineering

You can have one without the other (and in many
cases, you should)
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(Enterprise) Application Integration
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Service composition
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Workflow model, +
possibly org model
(or go to enterprise

directories)

development
tools
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For Rent ForSale Rooms Sublets

City:| 5F - Peninsula

Price: 51500 - 52000 [§] Show Filters"*"

IFark

'\ =
et Stanford
~ |WWeekend Acres

Isn_l:tEIa
Walley, Ranch
© Ralo/Alte

 Foothils Park

Refresh

Mashups

Powered by craigslist and Google Maps

About ! Feedback

Fully Furnished 1 Bedroom 1 Bath

(O 1750 1bd Waking Distance @ Stanford
Universit -
1BRMBA Walk to Stanford! Cute
upstairs unit in quiet -plex -
Great Location and Priced to Rent
— Open House Saturday -

Eright Top Floor View Condo
§1896 2vd Ready to Move In Now -

; ~ ;

$1550 1bd M_ariln Cove — You can't get this

price anywhere else -

$1800 2bd 1 bath, Ful Garage -

§1500 1bd

$1775 2bd

We are Home, Home sweet Home

$1710 2bd

Great Move In Special — 1/2 Month
§1795 1bd Rent Froe -

$1710 2bd 750 saft 2 bedroom 1bath -

Super Sale! ~~~~~ Newly
$1500 2bd oo

§$1600 2bd Spacious 2-Bd 1-1/2 Bath Apt -

Modem One BR Apartment with
31600 1bd parking on Sth Avenue near Fulton

Downtown Duplex Garden Setting
$1675 1bd Apt Large & available Mow! -
31695 2bd Spacious 2 Bedroom Flat -
iba. Remodeled Home, 1270
Kedith St.. -

Sparkling & Private: Wake up to
51500 1bd Peet's Coffee & Walk to Dt'Cal
train -

2Bed-1Bath House for Rent Mewly
$1850 2bd Renovated (3sf) -

$1850 2bd Z2-Bed/-Bath -

3 bri1 ba unitin Caly City near
$1800 3bd Classic Bowl -

$1707 1bd  Loft Fully Fumished Discounted -

§1600 1bd

C00O0 O OO0 OO0OOOLOOBGOOOOO

Palo At 2121

Menlo Park 221
San Mateo  2/21

Brisbane 2121
San Mateo  2/21
South San F 2/21
San Mateo  2/20
Palo Alto 220
San Mateo  2/20
Mountain Vie 2/20

Redwood G 2/20
San Mateo 2/20
Mountain Vi 2/20

South San F 2/20

Belmont 2020
Mountain Vit 2/20

South San F 2120
South San F 2/20
Daly City  2/20

San Mateo  2/20
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The HousingMaps example
Application: http://www.housingmaps.com

Development concerns

Data extraction: apartment offers are extracted from the
Craigslist

Data passing: extracted data must be communicated to
Google Maps

New layout: the apartment listing and the composite
application need a new respectively own layout

Problems

Development by hand: hacking of the Craigslist,
programming of the Google Maps AJAX API

>> hard and time consuming task!



http://www.housingmaps.com/

Assist mashup development!
ldentify a good component model

Characterize relevant properties of Ul components
Componentize Ul + descriptors

Derive an appropriate composition model
Synchronize components
Handle data passing

Enabling even web users to do Ul integration

Provide for hosted development and execution
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The Mixup Ul component model

State
internal state depends on visible Ul

Events
notify other components of internal state changes;
high-level, Ul-centric semantics.

Operations
allow the querying and modification of the internal state;
again: high-level, Ul-centric semantics.

Properties
may be used as design-time configuration parameters;
or as runtime state indicators.

Presentation modes

Express visualization 0 @
AVFIF2NXEOAZ2Y
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ixup Editor - Mozilla Firefox

File Modifica Wisualizza Cronologia Segnalibri Strumenti 7

B 1o x|

List of application

com pO nents _) @ Q § E http i flocalhost: 8080 mixup)/sre/Editar/#

:J/.@' 0\'.1

available for the Fle v 7+
mashup. Additional
components may
easily be loaded Gonglehtaps
into the editor by '
referencing the
respective online
resource.

L

R3S Feeds Reader

Debugger

Touriztinfa

GRS Coordinates

4

Compaonents <«

Editar

(H O »

e

\ Jd

lL'IJI Editor “ HTML “ Layoukt “ Preview J B —

Mahup logic modeling
canvas.

Graphical model of the
composition logic.

Completato

Tabs that allow the designer
to switch between different
views (e.g. composition logic
vs. layout) on the composite
application under
development.

Deployment

The mashup application running
in a standard web browser

I Mozilla Firefox =101 x|
Fle Modfica Wisualzza Cronologia Segnalibri Strumenti 2 fa
“R>RCE-K I B ONE °Q
Location-aware guide through Trento
5ight Information
NS ) 1 Castello del
® Buonconsiglio

Indirizzo:

Castello del Buonconsiglio
Port'aquila, 5, 38100 Trento TH, fialia

Ottieni indicazioni stradali: A qui- Da gui
Cerca nelle vicinanze - Salva in Le mie mappe

&

S

lelle Albere
o Pretorio

a Dante

a del Duomo

a della Fiera
Piazza Raffaello Sanzio Via Manci

Castello del Buonconsiglio

The Castle used to be the residence of the bishop
princes. Itis surrounded by walls fortified with low
turrets. It is made up of various parts: to the north, the
cylindrical tower “torre Grande stands over the
embattled "Castelvecchio®. Originally builtin the

thirteenth century and altered in 14746 according to the LI

30




Let ' s bui |l d
expose our first

mashup, in 2

minutes

(but ... | s |
mashup???)

[ Fetch Feed

HE=|

URL

www.nylimes. com/services/xmlirse
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i
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p

" For Each: Replace . HE=
Replace each item in input feed wiih[ first item ::] output from
[ Flickr =)
Find |20 ¥ images of item.y:content_ank
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Service component Data flow connector Ul component

2 Complex Layout - Mozilla Firefox

File  Modifica  Wisualizza Cronolodia  Segnalibri Strumenti 7

s | [#]  htpk fflocalhost:B080jedits/ ICl- S =
File =

Component Untitled0

Ed
Tools
Repositary Engine . D E Q w
| T
¢/ & J Anal
: nalyzer
Process browser 4 Anakysis browser
Events : ’ Operations
{ ProcessSelected LoadAnalysis
Policy browsei SR e
Events and M
Repository . |
- operatlons —
P /
W
< >
application Logic Paint Area wCL L
Completato
\ \ 33

Component browser Composition canvas




Creating a universal component model
Abstract common features of Ul and services
Recognize differences wrt traditional service integration
|dentifying the key abstractions for a universal
composition model that is simple but effective
Data flows
Stateful vs. stateless components
Components with and without Ul
Offering integration as a service

Hosted development and execution
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Universality: Ul, application logic, and data

Synchronization and orchestration: bring together Ul
and application/service logic

User and programmatic input: Uls + APIs

Lightweight composition model: 2 pages spec, no
transaction, no exceptions/compensations

Complexity inside components
Extensibility and openness
Standard layout and graphics tools

35



State
'L O2YLRYSYyday 3IA dseyintedface U K
{ SNIDA OS &pYogram$tat&E NJOISId b 2 F |
Events
Publish state changes (data formatted as name-value pairs)
Operations
Change state of perform operation invocations
Configuration properties

E.g., layout settings or authentication options
Constructor parameters
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The motivating scenario

At Ne2SO0a Ay@g2tgdS YIyF3Aay3a LI
A Deliverables, Papers, Proposals, complex artifacts
A Possibly disseminated: SVN, Mediawiki, Gdocs, etc.

A How do we manage the evolution of these artifacts?

€ |Mome aftivita Durata Inizio Fine Pre Momirisorse
1 |[Ed Elaboration 119 lun 2/9/09 lun 2123109 Fabio Marcos Flarian, Mauriz
Elaboration Final Assembly EU Review
Inizio: 24209 ID: 3 » Inizio; 25209 ID: 4
Fine: 24/2/09 Dur: 1g Fine: 3/3/09 Dur:5g
Ris: Marcos Ris: EU Officer
Internal Review
Imizio: 16/2/08 ID: 2 |/
Fine: 23/2f09 Dur:6g
Ris: Jim, Fabio, Maurizio
e
Microsft Project! = only for planning Google bucs
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The motivating scenario (2)

A Another alternative: -
A Workflow systems ] Fecoeonfues
(automation) ¥
" & Tnvokedssessor &
A Drawbacks: 1
rs | 3

A Rigid, Complex, Ep.ssig:ppmvalv - = Se:enEEE
A For programmers

A Flow of actions
= [

A Adaptive workflows
A FlEXible & Invokefpprover
A Still complex Y

=

i}

¢ Kdzas LIS2LX & R2y Qi dzédzl-fféERﬂgﬂﬁaQF?Sf i KS

these artifacts 8
Work Plan

40
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Proposal: URLM

A system for universal resource lifecycle
management

Designed to manage URI-identifiable artifacts
Decoupled from the artifacts it manages

Gelee meeting, Feb 17th, 2009 Work Plan
41



Example: Lifecycle of our SotA

( Elaboration N

7 Internal Review

+ Change access rights

+ Notify reviewers

- J

Notation

( Final Assembly
+ Generate PDF
+ Change access rights

J

—

GelSETHAR OIS 17th, HBTR

—>

Transition
Work Plan

N

( EU Review

+ Change access rights
+ Notify reviewers

\/

( Publication

+ Post on web site
+ Change access rights

— 1/ 1/

3 @

Google Docs
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Gelee Architecture

1

1

. Lifecycle Lifecycle execution Monitoring

i Web Ul

i Designer widgets cockpit Auth K\

1

R RS VR R \
|
|
I
|

- /
Resource Abstraction //

/
Resource | Design time Runtime Config. REid
o£= —_—— Manager Manager Manager
— — — — — — — — — — /
/
Adapters /
5 I

""""" — = " 2 2 [

Resource Lifecycle
instances

A

managers
egist

models/tem
plates

instances

Gelee meeting, Feb 17th, 2008 Work Plan
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Mockup

e,

Instances | Templates | Updates

-»New Instance

» Share » Export » View trace o

Search

All | Mines | Watched

\ LiquidPub SotA deliverable

© e 7

View in
Gelee

=
o

Next phase: Elaboration Go!

l

[ e
* Click on the phase to perform the transition

@
+'I

. Configure actions
* Notify collaborators

Collaborators o
Tre|

2009 Management

& Back J

Lifecycle o

Current phase: Internal Review
Actions in execution: None
Next phase(s): Elaboration
Owner: Ronald

Shared: None

Watches: 0

SKO

Name: SotA deliverable
Author(s). Ronald, Hao, Fausto
Accessrules: View

»Go to MySKO
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refers to traditional, packaged
{2 | LIX AOFUOAZ2YaEa 2FFSNBR?
Now we talk about both web services and services on the
web

No deployment or mgmt cost for customers. Pay per use C
or varied business models.

. infrastructural or development
offered as a service

How related? Enables a new approach to
programming..



Programming becomes simplified (in theory)

Domain experts become programmers. Mass
programming. Flexibility and ease of change.

Deployment must also be simplified. Deploy on the
cloud.

Programming as a service. Your code is not buried
into your PC or our local SVN.

Collaborative programming € and learning from
others. Exploit the power of the crowd.



Technology is evolutionary

revolutionary aspects (dynamic service selection, Semantic
Web services) are only on paper for now

Standardization, adoption pace, impact are
revolutionary



Alonso at al: Web services ¢ Concepts, Architectures,
and Applications. Springer Verlag. 2004

Curbera et al - Web Services Platform Architecture.
Prentice Hall

Leymann and roller: Production workflows. Prentice
Hall

Papazoglou: Web services C Principles and
Technologies. Prentice-Hall



