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WhervHow is the switch from Business to IS?

f Business Oriented
Business Process, Business Activity, Task
Business Transaction, Business Service
Business Event, Business Object, Business Component
f 1S oriented
Objects, components, Applications, COTS
Dialog, Screen, Transaction, unit of computation , Operation
IT services, Component Interfaces
Web services, WWeb service compositions

Designing IS Services for Processes
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Processes & IS services

f Top-down: From process to IS senices
|dentification of coarse-grained "business services"
Strong organisational influence
Risk : mismatch with existing IT architecture and data

f Bottomup : Derive senvices fromexisting IS
Analysis of existing Information Systems
Extract services, mostly fine grained, sometimes clustered to coarser
Senvices
Wrapping of legacy code
Risk: mismatch with business relevance

f Meetinthe middle
Work both top down and bottom-up in attempt to match both business
reality and IT architecture
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I
Designing IS Senvices for Processes

> f Example of a meet in the mddle approach
Underlying assumption: layered architecture

f Modelling Approach

[ Mapping to implementation technologies
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I
Layers of Objects

Q Class

Message

——— Propagation of
change
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I
Which Layers ?

f Business concepts Stable

f Business rules

f Information System sernvices

f Business Processes v

f User Interfaces Unstable
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Bottom Layer: Enterprise/Domain Modelling

f Iterative Development of the Enterprise/Domain Model
Data-model: business objects + relations

Class/ ABA Table (cfr. later)
Seguence constraints on events: Hnite State Machines

/Eh \

.
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Middle Layer: Information System Sernvices

f Iteration between IS Senvice Modelling and
Domain Modelling

T
:

o
« BF
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I
Information System Services

Two basic principles:

fOutput: Senvices can inspect the value of object
attributes to provide the user with output in the form of
predefined screens or printed reports.

flnput: Services can provide input facllities to end-users
by capturing data associated With events and
transmitting events and data to the enterprise model.
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Layered Development

Information System
=set of independent
Services PRuggQut  Plug In

AAAA A

Service Service | | Service i 1

Enterprise Model




Top layer: Business Processes

f Business Process Model as input for ABA types, Classes Tasks
f Tasks as input towards IS Senvices
f Business Processes as upper layer

7 N
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Resulting Layers

Business
Process
Layer

Business
Information
System
Layer

Business Process Layer

et

Information
system
Service

Information
system
Service

Information
system
Service
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Structure

Business Strategy/IT St

3,Business Model
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I
Designing IS Services for Processes

f Example of a meet in the middle approach

> f Modelling Approach
STEP 1. From BP Model to Enterprise Model
f Refine Business Ojects to Enterprise Class diagram
f Define “Atomic Business Activities”
f Define behaviour of Enterprise Objects
f Use as building blocks for IS Services for Tasks

STEP 2: Add IS Services as Intermediate Layer

[ Mapping to implementation technologies
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Refine Business Ojects to Enterprise Class Diagram

Business Object Context Diagram

Enterprise Class Diagram

Customer

|.I 1 1\\[;._* Product

Order 1
0. 0.7

1

OrderLine
0.*
' 1
Delivery
\D..* 0.*
Deliveryline
Invoice

Imvoice_line
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What about Dynamic aspects ?

f Task A Class Operation ?

1 ASS |
 ASS |
 ASS |

E

TASK

Operation 1
Operation 2

f What about Events ? Object states ?

Event Diagram

States of the Enterprise Object “Order”. What about states of order line ? product ? ....

Activity ? Event that signals succesful execution of activity ?
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Observations:

» Activities typically require IS services
that manage several Enterprise Objects
©|S Service « Often modelled as CRUD matrix

e The Order in which the CRUD
operations are performed, is not
(always) relevant for the business

* Most of the time the assumption is
Attributes made that ALL CRUD operations should
be executed succesfully

Risk

* loose flexibility, be lost in details
when modelling operational processes
in terms of CRUD-operations
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Lost in detalls, irrelevant from business perspective

Y A B C : .
i A | 4 assuming the
frsign - Q. £ | order of
Sign signatures is
irrelevant)

@ oo )l fsmo ]

Possible Patterns for 3 participantsin task

BO—PK::
<3

1

2a

2b

i
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|
Modelling Processes directly in terms of operations

Customer Supplier Shipper Bank
cr order | Check Customer
" acklist
g Some sequences reflect
Canyoushiptig? ey coordination: notification &
| Yeslcan! IStk validation
. Confirm Order
X Shipit ! | Do Sticeing
 Siped! Some sequences reflect
Shipped! | bUSINESS [process
:Drmke
:Invoice invoice
Py, pyrent | t00 much intertwining of
Check payen -~ different aspects
/e I Separate concerns to
Thankyou | transfer Money par .
and see you 1 master complexity
y again !
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|
Separating concerns in complex processes

Customer Supplier Shipper Bank
cr_order .| Check Customer
'j)lackllst
cr_order Can you ship this ? Ched
Yes|can! stock
_____________________ LonfimOrder |
Shipit! R
'ﬁoShlpplng
Shlp «Shipped!
«—Shipped !
--------------------------- Dnﬁker
invoice Jnvoice Invoice
_______________________ S B
Check paymernt )
< Payment OK!
pay Thankyou | transfer Money
ands_ee}/ou‘
- agan
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I
Separating concermns in complex processes

ABA Layer | Notification layer
[ Separate — require: customer

Notification & cr_order(_ ) > Eppier = 2o

validation \

Task Sequencing [Shipper 1—_require: stock
sufficient

f Task Sequencing
conceptual
modelling

business rules
domain model

f T higher granularity

|
|
|
|
|
v
ship Oﬁi
|
|
|
A 4
invoiceO*
|
|
|
v

f  Notification
Design
Mapping @) -
- . pay s > Supplier | uire:
f | lower granularity \»mp%qymmm
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|
Identifying «Atomic Business Activities» (ABA)

(« Business Event » Senvice)

f business meaning (happens in the real world)
|  "Business"
Not technology-event like mouse click, keyboard stroke, insert card in
machine, ...

f does something
| “Activity”
f should be processed in its entirety to maintain consistent

State
|  “Atomc"

f Isgoverned by rules

preconditions: all preconditions should be satisfied in order to accept
execution of service

effect: all effects should be processed completely and succesfully
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Verify Order Items
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Designing with Business Event Services

. . M possible triggers
Possible Patterns for 3 participants (event producers)

1 O>»0>»0 >0 3 b REUSABLE!

2a0§:—>. N participants
(event consumers)
"
ABA or Business Event Service
(= atomic orchestration service,
compasite service)
Enterprise Objects
(= business logic service,
simple service )
Coordination Protocol

(NOT Fire & Forget 1)
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Modularise coordination service
_ Business Process Service
S R Composite)

I B reqire sk
I clent :

O O
O D )

Atomic Business Activity or
Business Event Service
(Composite)

Enterprise Logic Senvice
(simple) Coordination

25
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I
Closing the gap between Task and Operations

f Functional Granularity Levels
Business Process,
Business Activity, Task

Atomic Business Activity (= business event senice)

Unit of computation, Operation
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Detailing the content of an Atomic Business Activity

Create a “CRUD’ table that sets Classes/Components
against Atomic Business Activities

Identify Classes/Components

Identify ABAS
model participation of Classes to ABAs. Whenfilled, a cell
specifies

what preconditions are imposed on an ABA by a business object type

what the effect is of that ABA on the business object type (modified
attributes, operation to call)

Decide on natification pattern later at implementation time

27
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-
Close the gap: Class — ABA — Operation Mapping
(CRUD-metriX)

Table column =
Class/Component

Table cell =
- Effect= Operation

] "
OQBSTOMER | ORDER | OR”  _ Rule = precondition
CrrrBSUStCl?stnEr Ii:/l Rule: Order should
on omer not exist yet
end_customer E Effect: create Order
cr order || V | C—
mod_order M | | |
end_order M E Rule: Customer not
| order M E '
Table row cancel o de bIagkhsted
— ABA ¢ ship M M Effect: None
o type invoice M M | |
= atomic |
Unit of by | M LM Rule:lf Custemer—blacklisted
nito or Ordel‘llne || V | And amniint ic ellfficient
. | L and-amountis)suffi
Coordination mod_orderllne M /M the \ Effect: remd ‘e from
end ord~" e M M \cklist
o _zauct Ele ‘ffect = No
.Od_pI‘OdUCt |
err] el 1~ | =

Rule: Customer's
maximum amount not
exceeded

Rule: Order's
maximum amount
not exceeded

Rule: OL does not Rule: Stock sufficient
exist Effect: decrease

Effect: create OL stock



I
Close the gap: one Task => 1 to Many ABA

Task Operations Triggered ABAs

Order Intake Create order

* Create_Order_Line
* Modify Order_Line
*End Order_Line

Order Modification *Create_Order_Line
* Modify Order_Line
*End Order_Line

Order Fulfilment Invoice
Ship
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Closethegap: 1Taskl 1toMany ABA
1 ABA| oneto many operations
Cl ASS |
Cl ASS | |
Cl ASS
TASK > | CLASS
Operation
| Operation 1
Operation 2
Cl ASS |
1 Cl ASS | |
TASK (AB S B I S e
Operation . ABA >
- | | Operation 1
Operation 2
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Enterprise model versus BP modelling

Business
Process

*

decomposed
into

Business Process Modeling concepts

IS - Enterprise Modeling concepts

31
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I
Designing IS Services for Processes

f Example of a meet in the middle approach

f Modelling Approach

STEP 1. From BP Model to Enterprise Model
f Refine Business Ojects to Enterprise Class diagram
f Define “Atomic Business Activities”
f Define behaviour of Enterprise Objects
f Use as building blocks for IS Services for Tasks

STEP 2: Add IS Services as Intermediate Layer

[ Mapping to implementation technologies
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I
Refining the layers

f Functional Granularity Levels
Business Process,
Business Activity, Task

Input Services / Output Senvices
Atomic Business Activity (= business event sernvice)

Unit of computation, Operation
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Cl ASS |

Closing the gap: from task to event to operation

— Cl ACSS |
— Cl ASS |
TASK ——» IS Services > ] CLASS
- | | Operation 1
Operation 2
Cl ASS |
| Cl ASS | |
In — Cl ACSS
£ — CLASS
Service |
] Operation 1
TASK Operation 2
Output
Services
A Monique Snoeck



Business
Process

|
Fromtask to required Information system senvices

Into

Manual
Task

Operation

*

Task

Automated
Task
Operation

* *

gueries

Interactive
Task

Operation

realised
by

Information
Service

invokes

affects

*

supported by

Business Process Modeling concepts

Atomic
Business
Activity

*

Enteprise
Object

Class

Enterprise

Class Operation

Information System Modeling concepts

&L
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f ldentifying Senvices:

Output: Services can inspect the
value of object attributes to provide
the user with output in the form of
predefined screens or printed
reports.

Input: Services can provide input
facilities to end-users by capturing
data associated with events and
transmitting events and data to the
enterprise model by means of calls
to Atomic Business Activities.

_

> system should verify if the

er contents comply with defined
PS

ut

prder contents
ules

tput

jult of order checking

System operations

1T. The system should enable the
user to choose the order to check
2T. The system should have the
rules to support checking

3P. The user should choose the
order to check

4T. The system should compare the
order contents with rules and other
information

5T. The system should give a result
of the checking
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Middle layer: refining the architecture

Atomic Business Activities
atomic
not always consistent: e.g. create Order without Order Line

—> Definition of CONSISTENT Atomic Business Activities
consistent ABAs, e.g. modify order line
composed consistent ABASs, e.g. create Order with at least one line

Grouping of consistent ABAs to TRANSACTIONS to
accomodate for workflow & ergonomy aspects

Define the (user) interface to trigger Input/Output Service and
provide input values

37
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I
Overall IS Architecture

Business Process (TASK)

Multi-ABA Single ABA
Transactions Transactions
(input service) (input service)
Output
Services

Inconsistent Atomic
Business Activities

Enterprise Objects
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I
Designing IS Services for Processes

f Example of a meet-in-the-middle approach

f Modelling Approach

> [ Mapping to implementation technologies
map to a variety of implementation platforms

enable loose coupling

BECO: Business Event-based Coordination
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I
General Implementation Layers

lake] ssad0ud
ssauisng

ABA

. n D
Sequencing & o TG _
S < @ csD Cr_Order Ship Invoice Pay
= O —
LI
ABA
. . w
Coordination
5_ Customer \ \ — Y
>
D
7]
E) Supplier v v v
o O
=3
] _
S © Shipper v v v
> D
~ 2
(0]
3 Bank =
<
@
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L
ABA/Business Event Service: From PIM to PSM

f Component/ ABA Table
No immediate transformation to code ...

f Transformto UML-PIM
Define collaboration diagram
Transform Collaboration Diagram to code

Component UML PSSV
/ABA Table > Collaboration > o

Diagram

Pattern ?

f T 1 pattern, applicable to all ABAS!
Transparent
Maintenance easier

f Transformation tot non-OO0 platforms possible as well
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I
Business Event Service: Handling options

f Tasks ABA Dispatcher Customer | Product | Order
Preconditions Check Ororder | M M C

f By ABA/Event Dispatcher A
f By rule engine :
f By Objects/Components

Notify ABA/Event (broadcast '
f Participants hard coded
f Participants looked up in C/ABA Tabl

e

Co-ordinate answers
f Check first + do then
f Do & compensate
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Mapping to implementation platforms

Platform Indepent Model

A Business Event Service

[ | Component (Bus. Logic)

Component/ABA
9 Involvement

Mapping Platform Specific Model

Mapping Rules for

- ABA Triggering

- Precondition verification

- ABA/Event Notification |

- Coordination of ABA
Execution

>

Platform Choice

- Programming Languages
- EAIl Middleware
- Web Service Technology

2 =00)

Business Event-service Coordination

http://beco.econ.kuleuven.be



I
Example of Mapping for Component Integration

f Invoke ABA

f look-up table

f notify participants
f check rules

f execute operations




Example: EAI without ABAS

Sales & Service Finance Customer

Product Defini- Marketing Provisioning Support
tions,Ordered

Products, @
Customers I~
Product

ReadyFor
Service

Products People Orders Configuration

Monique Snoeck



ABA/Business Event-based EA

Sales & Service Finance Customer

Product Defini- Marketing Provisioning Support
tions,Ordered

i) -
Customers I~

Product _
ReadyFor ’

Service

Products People Orders Configuration
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I
Mapping for Web Services

Process layer: sequence constraints
on business events
ABA layer: mto-n interaction,
coordination protocol garantees :
atomicity of Business
Interface layer: query + natification Process )
of "tracitional” interface A2 WSDL Orchestration
Natification layer: one-to-one
messaging =
AE SOAP ABA
HTTP Dispatchers
Customer Shipper Supplier Bank

Web Service Web Service Web Service Web Service
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1
BPEL: example of web senvices orchestration. ..

© OASIS
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Non ABA-based process

49

Monique Snoeck



I
Bottom up aggregation of messages to ABAS

customerService purchaseService schedulingService invoiceService shippingService
- sendPO returnValue - sendPurchaseOrder() - regProductionScheduling() - intiatePriceCalculation() - requestShipping()
- sendinvoice() - sendShippingSchedule() - sendShippingPrice()
- reqShipping_return\Value
- sendSchedule()
Event type Triggered by Services involved + operation invocations Attributes
createOrder customerService purchaseService.sendPurchaseOrder() customerinfo, purchaseOrder
schedulingService.requestProductionScheduling() customerinfo, purchaseOrder
invoiceService.initiatePriceCalculation() customerlinfo, purchaseOrder
shippingService.requestShipping() customerinfo
Bill invoiceService purchaseService.sendinvoice() Invoice
customerService.sendPurchaseOrder_returnValue Invoice or fault
calculateShippingPrice shippingService purchaseService.requestShipping_returnValue shippinglnfo or fault
invoiceService.sendShippingPrice() shippinginfo
scheduleShipping shippingService purchaseService.sendSchedule() (shipping)schedule
schedulingService.sendShippingSchedule() (shipping)schedule
50 Monique Snoeck



ABA-based process

5l
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|
SOAP-messages ( not ABA-based)
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SOAP-messages (ABA-based)
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I
Designing IS Services for processes

f Example of a meet-in-the-middle approach

>I\/Iodelling Approach

Research: Consistency checking across layers

[ Mapping to implementation technologies
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Consistency of Domain layer & Process Layer

f  Domain Modelling: UML
Sequence constraints on ABA/events : FHnite State Machines

f Process Modelling: BPVIN
Sequence constraints on Tasks

¢\ :
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|
In General: Business Rules exist in Different Layers

Business Process
Business _ _
Process Tasks Sequencing: Order intake
Layer before Order fulfilment

Business Information system /?

nformation Task Sequencing versus

System . .

Layer Sequencing in IS Objects &
Components?

Business Domain j

Objects

Event sequences & Rules: pay before
ship, order product only if stock sufficient,
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Frequent mistake: Putting the BP Inthe LC

cr_Customer

cr_Order,
cr_Order Ui

end_C-ustomer
customer wiorders placed

qr_Delivery Line

end_Delivery Line,
=hd_Delivery Ling,
end_Delivery

cuztomer wiorders deliwered
cr_Invaoice

cr_Invoice Ling;
cr_Invaoice

end_Invoice Ling,
end_Invoice Ling,
end_Invoice

cuztomer wiorders invoiced

57 Monique Snoeck



I
Cross-model Checking

f Horizontal Consistency Checks
BPM: Compatibility between Processes in collaborations
IS : Between State charts & Collaboration Diagrams

A

ol
7 T f Vertical Consistency Checks
NS Between BPLayer and IS layer

Common elements for verification ?
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-
Vertical Consistency

Consistency between Process
Model and Information system send_order

Process Model: organisational view

IS Model: object LC view @
each BP handles part of the LC of one

recieve_product

or more objects

recieve_invoice
Pay

> Monique Snoeck



I
Horizontal Consistency (BP - BP)
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I
Horizontal Consistency (1S - 1)

CUSTOMER
Order LC

cancel-order

cr_order

cr_orderline,
mod_orderline, end _orderline
end orderline

cancel-order

SUPPLI ER
Order LC

cr_order

mod_order
cr_orderline,

mod_orderline,

end_orderline, end order line
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I
Managing Consistency

f Keeping everything consistent
reasonably feasible at development time
difficult at IS Maintenance time
difficult when redesigning processes

f Solution ?
layered development
f fixed rules in deepest layers
f volatile/breakable rules (palicies) in upper layers
Requires good understanding of business domain
Can require negotiation with users: balance between
fintelligent IST many rulesin IS
fflexibleIST lessrulesinIS

Strive for modular and reconfigurable architecture
| cfr. Service Oriented Architecturen (SOA)
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Questions ?
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