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Designing IS Services for Processes

When/How is the switch from Business to IS?
ƒ Business Oriented

ƒ Business Process, Business Activity, Task
ƒ Business Transaction, Business Service
ƒ Business Event, Business Object, Business Component

ƒ IS oriented
ƒ Objects, components,  Applications, COTS
ƒ Dialog, Screen, Transaction, unit of computation , Operation
ƒ IT services, Component Interfaces
ƒ Web services, Web service compositions
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Processes & IS services

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

ƒ Bottom-up : Derive services from existing IS
ƒ Analysis of existing Information Systems
ƒ Extract services, mostly fine grained, sometimes clustered to coarser 

services
ƒ Wrapping of legacy code
ƒ Risk: mismatch with business relevance

ƒ Meet-in-the middle
ƒ Work both top down and bottom-up in attempt to match both business 

reality and IT architecture
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Designing IS Services for Processes

ƒ Example of a meet in the middle approach
ƒUnderlying assumption: layered architecture

ƒ Modelling Approach

ƒ Mapping to implementation technologies
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Layers of Objects

Propagation of
change

Class

Message
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Which Layers ?

ƒ Business concepts

ƒ Business rules

ƒ Information System services

ƒ Business Processes

ƒ User Interfaces

Stable

Unstable
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Bottom Layer: Enterprise/Domain Modelling

ƒ Iterative Development of the Enterprise/Domain Model
ƒData-model: business objects + relations
ƒClass/ ABA Table (cfr. later)
ƒSequence constraints on events: Finite State Machines
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Middle Layer: Information System Services

ƒ Iteration between IS Service Modelling and 
Domain Modelling
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Information System Services

ƒTwo basic principles:

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

ƒInput: Services can provide input facilities to end-users 
by capturing data associated with events and  
transmitting events and data to the enterprise model. 
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Plug In

Service

Plug Out

Service

Service Service Service

Information System 
= set of independent 
Services

Enterprise  Model

Layered Development

Plug In

Service
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Top layer: Business Processes 

ƒ Business Process Model as input for ABA types, Classes Tasks
ƒ Tasks as input towards IS Services
ƒ Business Processes as upper layer
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Resulting Layers

Business 
Information 
System 
Layer

Business domain modelBusiness domain model

Business 
Process 
Layer

Business Process LayerBusiness Process Layer

A

B

C

D E

Information 
system
Service 

Information 
system
Service 

Information 
system
Service 

Information 
system
Service 

Information 
system
Service 

Information 
system
Service 
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Structure

Business Strategy/IT Strategy

¾Business Model

¾IT Model

13

Information Requirements:
IS Services - Atomic Business Act ivit ies

Part I

Part II
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Designing IS Services for Processes

ƒ Example of a meet in the middle approach

ƒ Modelling Approach
ƒSTEP 1: From BP Model to Enterprise Model

ƒRefine Business Objects to Enterprise Class diagram
ƒDefine “Atomic Business Activities”

ƒ Define behaviour of Enterprise Objects
ƒ Use as building blocks for IS Services for Tasks

ƒSTEP 2: Add IS Services as Intermediate Layer

ƒ Mapping to implementation technologies
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Business Object Context Diagram

Refine Business Objects to Enterprise Class Diagram

Enterprise Class Diagram
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What about Dynamic aspects ?

ƒ Task Æ Class Operation ?

ƒ What about Events ? Object states ?

Event Diagram

TASK

CLASS

Operation 1
Operation 2

CLASS

Operation 1
Operation 2

CLASS

Operation 1
Operation 2

CLASS

Operation 1
Operation 2

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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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

System operations

The system should verify if the 
order contents comply with defined 
rules

Input

1. order contents
2. rules

Output

result of order checking

Description

IS Service

Attributes

Observations:

• Activities typically require IS services 
that manage several Enterprise Objects

• Often modelled as CRUD matrix

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

• Most of the time the assumption is 
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 details, irrelevant from business perspective

ƒ “sign”

Sign_B Sign_CSign_A

A B C 

Sign

Possible Patterns for 3 participants in task 
1

2a

2b

3

4

(assuming the 
order of 
signatures is 
irrelevant)
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ModellingProcesses directly in terms of operations

Somesequences reflect
coordination: notification& 
validation

Somesequences reflect
business process

Î toomuch intertwiningof 
different aspects
Î Separate concerns to 
master complexity

Check 
payment

cr_order

Canyouship this ?

Check Customer
blacklist

Check 
StockYes I can !

ConfirmOrder

Do Shipping
Ship it !

Shipped !
Shipped !

Pay

make
invoiceInvoice

Check payment

Payment OK!

Thank you
and seeyou

again !

transfer Money

Customer Supplier Shipper Bank
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Separatingconcerns in complex processes

cr_order

Canyouship this ?

Check Customer
blacklist

Check 
StockYes I can !

ConfirmOrder

Do Shipping
Ship it !

Shipped !
Shipped !

Pay

make
invoiceInvoice

Check payment

Payment OK!

Thank you
and seeyou

again !

transfer Money

Customer Supplier Shipper Bank

ship

invoice

pay

cr_order

�

�

�
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Separating concerns in complex processes

ƒ Separate
ƒ Notification & 

validation
ƒ Task Sequencing

ƒ Task Sequencing 
ƒ conceptual 

modelling
ƒ business rules
ƒ domain model

ƒ Î higher granularity

ƒ Notification
ƒ Design
ƒ Mapping

ƒ Î lower granularity

Customer

Supplier

Shipper

Supplier

ship

Shipper

Customer

Supplier

Bank

invoice

pay

require: stock 
sufficient

require: 
payment OK

require: customer 
not blacklisted

cr_order

Supplier

Customer

Customer

ABA Layer Notification layer
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Identifying«Atomic Business Activities» (ABA) 
(«Business Event »Service)

ƒ business meaning (happens in the real world)
Î "Business"
ƒ Not technology-event like mouse click, keyboard stroke, insert card in 

machine, ….

ƒ does something
Î “Activity”

ƒ should be processed in its entirety to maintain consistent 
state
Î “Atomic"

ƒ is governed by rules
ƒ preconditions: all preconditions should be satisfied in order toaccept 

execution of service
ƒ effect: all effects should be processed completely and succesfully
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Verify Order Items

Order
Order
Line

Product Customer
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ABA or Business Event Service
(= atomic orchestration service, 
composite service)

Designing with Business Event Services

Enterprise Objects
(= business logic service, 
simple service )

Possible Patterns for 3 participants 
1

2a

2b

3

4

Coordination Protocol
(NOT Fire & Forget !)

ABA

M possible triggers
(event producers)
Þ REUSABLE !

N participants
(event consumers)

A D

B

C

E
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Modularise coordination service

A D
B

C

E

A D
B

C

E

A D
B

C

E

A D
B

C
E

Customer

Supplier

Shipper

Supplier

ship

Shipper

Customer

Supplier

Bank

invoice

pay

require: stock 
sufficient

require: 
payment OK

require: customer 
not blacklisted

cr_order

Supplier

Customer

Customer

ABA layer Notification layer

Enterprise Logic Service
(simple)

Atomic Business Activity or
Business Event Service
(Composite)

Business Process Service
(Composite)

Coordination Messages
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Closing the gap between Task and Operations

ƒ Functional Granularity Levels
ƒBusiness Process, 
ƒBusiness Activity, Task

ƒAtomic Business Activity (= business event service)

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

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

ƒ identify Classes/Components
ƒ identify ABAs

ƒ model participation of Classes to ABAs. When filled, a cell 
specifies 

ƒ what preconditionsare imposed on an ABA by a business object type
ƒ what the effect is of that ABA on the business object type (modified 

attributes, operation to call)
ƒ Decide on notification pattern later at implementation time
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Close the gap: Class –ABA –Operation Mapping  
(CRUD-matrix)

 CUSTOMER ORDER ORDERLINE PRODUCT 

cr_customer C    
mod_customer M    
end_customer E    
cr_order V C   
mod_order M M   
end_order M E   
cancel_order M E   
ship M M   
invoice M M   
pay M M   
cr_orderline V V C M 
mod_orderline M M M M 
end_orderline M M E M 
cr_product    C 
mod_product    M 
end_product    E 

 

Table cell =
- Effect= Operation
- Rule = precondition

Table column = 
Class/Component 

Table row
= ABA type
= atomic
Unit of 
Coordination 

Rule: Order should 
not exist yet

Effect: create Order

Rule: Customer not 
blacklisted

Effect: None

Rule: If Customer  blacklisted 
and amount is sufficient

then Effect: remove from 
blacklist

Else Effect = None

Rule: Order's 
maximum amount 
not exceeded

Rule: OL does not 
exist

Effect: create OL

Rule: Stock sufficient
Effect: decrease 

stock

Rule: Customer's 
maximum amount not 
exceeded
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Close the gap: one Task => 1 to Many ABA

Triggered ABAsTask Operations

......

Invoice
Ship

Order Fulfilment

* Create_Order_Line
* Modify_Order_Line
* End_Order_Line

Order Modification

Create_order
* Create_Order_Line
* Modify_Order_Line
* End_Order_Line

Order Intake
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Close the gap: 1 Task Î 1 to Many ABA
1 ABA Î one to many operations

TASK
Operation

CLASS

Operation 1
Operation 2

CLASS

Operation 1
Operation 2

CLASS

Operation 1
Operation 2

CLASS

Operation 1
Operation 2

TASK
Operation

CLASS

Operation 1
Operation 2

CLASS

Operation 1
Operation 2

CLASS

Operation 1
Operation 2

CLASS

Operation 1
Operation 2

ABA

ABA
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Enterprise model versus BP modelling

Task

invokes
*

*

Business 
Process

*

*

decomposed 
into

Enterprise
Object Class

Enterprise 
Class Operation

affectsAtomic
Business Activity

IS - Enterprise Modeling concepts

Business Process Modeling concepts

by means of

inspects

**
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Designing IS Services for Processes

ƒ Example of a meet in the middle approach

ƒ Modelling Approach
ƒSTEP 1: From BP Model to Enterprise Model

ƒRefine Business Objects to Enterprise Class diagram
ƒDefine “Atomic Business Activities”

ƒ Define behaviour of Enterprise Objects
ƒ Use as building blocks for IS Services for Tasks

ƒSTEP 2: Add IS Services as Intermediate Layer

ƒ Mapping to implementation technologies



Monique Snoeck33

Refining the layers

ƒ Functional Granularity Levels
ƒBusiness Process, 
ƒBusiness Activity, Task

ƒInput Services / Output Services
ƒAtomic Business Activity (= business event service)

ƒUnit of computation, Operation
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Closing the gap: from task to event to operation

TASK

CLASS

Operation 1
Operation 2

CLASS

Operation 1
Operation 2

CLASS

Operation 1
Operation 2

CLASS

Operation 1
Operation 2

TASK

CLASS

Operation 1
Operation 2

CLASS

Operation 1
Operation 2

CLASS

Operation 1
Operation 2

CLASS

Operation 1
Operation 2

IS Services

ABA

ABA

Input
Service

Output
Services

Query



Monique Snoeck35

From task to required Information system services

*

decomposed 
into

Atomic 
Business 
Activity 

invokes

*

**

*

****

affects

supported by

realised
by

Information 
Service

Enteprise
Object 
Class

Interactive
Task

Operation 

Automated
Task

Operation 

Manual
Task 

Operation 

Task

Information System Modeling conceptsBusiness Process Modeling concepts

*

Business 
Process

queries

Enterprise 
Class Operation
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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

System operations

The system should verify if the 
order contents comply with defined 
rules

Input

1. order contents
2. rules

Output

result of order checking

Description

IS Service

Attributes

ƒ Identifying Services:

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

ƒInput: 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. 
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Middle layer: refining the architecture

ƒ Atomic Business Activities
ƒ atomic
ƒ not alwaysconsistent: e.g. createOrder without Order Line 

ƒ ==> Definitionof CONSISTENT Atomic Business Activities
ƒ consistent ABAs, e.g. modifyorder line
ƒ composedconsistent ABAs, e.g. createOrder withat least one line

ƒ Groupingof consistent ABAs to TRANSACTIONS to 
accomodate for workflow& ergonomy aspects

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

Inconsistent Atomic 
Business Activities

Consistent 
Atomic Business 

Activities

Consistent
Composed ABAs

Multi-ABA
Transactions

(input service)

Single ABA
Transactions

(input service)

Output 
Services

Business Process (TASK) 

Enterprise Objects



Monique Snoeck39

Designing IS Services for Processes

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

ƒ Modelling Approach

ƒ Mapping to implementation technologies
ƒmap to a variety of implementation platforms
ƒenable loose coupling

ƒBECO: Business Event-based Coordination
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B
usiness C

om
ponents Layer

(notification)

B
usiness 
E

vent 
S

ervice 
Layer

Cr_Order Ship Invoice Pay

Customer

Supplier

Shipper

Bank

B
usiness 

P
rocess Layer

General Implementation Layers

ABA 
Sequencing

ABA 
Coordination
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ABA/Business Event Service: From PIM to PSM

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

ƒ Transform to UML-PIM
ƒ Define collaboration diagram
ƒ Transform Collaboration Diagram to code

ƒ Î 1 pattern, applicable to all ABAs !
ƒ Transparent
ƒ Maintenance easier

ƒ Transformation tot non-OO platforms possible as well

Component
/ABA  Table

UML 
Collaboration 

Diagram

PSM/

Code

Pattern ?
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Business Event Service: Handling options

ƒ Tasks ABA Dispatcher
ƒ Preconditions Check 

ƒBy ABA/Event Dispatcher
ƒBy rule engine
ƒBy Objects/Components

ƒ Notify ABA/Event (broadcast
ƒParticipants hard coded
ƒParticipants looked up in C/ABA Table 

ƒ Co-ordinate answers
ƒCheck first ±do then
ƒDo & compensate

CMMCr_order

OrderProductCustomer
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Platform Indepent Model

Business Event Service

Component (Bus. Logic)

9
Component/ABA 
Involvement

Mapping
Mapping Rules for
- ABA Triggering
- Precondition verification
- ABA/Event Notification
- Coordination of ABA 

Execution

Platform Specific Model

Mapping to implementation platforms

Platform Choice
- Programming Languages
- EAI Middleware
- Web Service Technology
-- ... BECO:

Business Event-service Coordination
http://beco.econ.kuleuven.be
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Exampleof Mapping for Component Integration

CMMCr_order

OrderProductCustomer

Component

Invoke 
Business 
Event 

Notification 
Interface 

Business Event Dispatcher

Invoke 
Business Event 

Notify 
Participants

Component

Invoke 
Business 
Event 

Notification 
Interface

Enterprise Information 
Layer

Event 
Notification 

Attribute 
Inspection

Event Event Event

1

2

3 3 3

4 4 4
5 5 5

ƒ Invoke ABA
ƒ look-up table
ƒ notify participants
ƒ check rules
ƒ execute operations
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EAI
BUS

Example: EAI without ABAs

Product Defini-
tions,Ordered
Products,
Customers

Product 
ReadyFor
Service

Installed 
Configuration

Products People Orders Configuration

FinanceSales &
Marketing

Service 
Provisioning

Customer
Support

A D
B

C
EA D

B

C
ED

B

C
E

A D
B

C
E

E
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EAI
BUS

ABA/Business Event-based EAI

Product Defini-
tions,Ordered
Products,
Customers

Product 
ReadyFor
Service

Installed 
Configuration

Products People Orders Configuration

FinanceSales &
Marketing

Service 
Provisioning

Customer
Support
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Customer
Web Service

Supplier
Web Service

Bank
Web Service

Shipper
Web Service

Business 
Process 
Orchestration

Event 
Dispatchers
Event 
Dispatchers
Event 
Dispatchers

ABA 
Dispatchers

Mapping for Web Services

HTTP

Notification layer: one-to-one 
messaging 
Æ SOAP

Interface layer: query+ notification 
of "traditional" interface Æ WSDL

ABA layer: m-to-n interaction, 
coordination protocol garantees

atomicityof events

Process layer: sequenceconstraints
on business events
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BPEL: exampleof web services orchestration…

© OASIS
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Non ABA-basedprocess
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(shipping)scheduleschedulingService.sendShippingSchedule()

(shipping)schedulepurchaseService.sendSchedule()shippingServicescheduleShipping

shippingInfoinvoiceService.sendShippingPrice()

shippingInfoor faultpurchaseService.requestShipping_returnValueshippingServicecalculateShippingPrice

Invoice or faultcustomerService.sendPurchaseOrder_returnValue

InvoicepurchaseService.sendInvoice()invoiceServiceBill

customerInfoshippingService.requestShipping()

customerInfo, purchaseOrderinvoiceService.initiatePriceCalculation()

customerInfo, purchaseOrderschedulingService.requestProductionScheduling()

customerInfo, purchaseOrderpurchaseService.sendPurchaseOrder()customerServicecreateOrder

Bottomup aggregationof messages to ABAs

Event type                      Triggered by Services involved + operation invocations Attributes

customerService purchaseService schedulingService invoiceService shippingService
- sendPO_returnValue - sendPurchaseOrder() - reqProductionScheduling() - initiatePriceCalculation() - requestShipping()

- sendInvoice() - sendShippingSchedule() - sendShippingPrice()
- reqShipping_returnValue
- sendSchedule()
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ABA-basedprocess
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SOAP-messages ( not ABA-based)
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SOAP-messages (ABA-based)
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Designing IS Services for processes

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

ƒ Modelling Approach
ƒResearch: Consistency checking across layers

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

ƒ Domain Modelling: UML
ƒ Sequence constraints on ABA/events : Finite State Machines

ƒ Process Modelling: BPMN
ƒ Sequence constraints on Tasks
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In General: Business Rules exist in Different Layers

Business 
Information 
System 
Layer

Business 
Process 
Layer

Event sequences & Rules: pay before 
ship, order product only if stock sufficient, 
...

Tasks Sequencing: Order intake 
before Order fulfilment

Task Sequencing versus  
Sequencing in IS Objects & 

Components?

Task Sequencing versus  
Sequencing in IS Objects & 

Components?

Business Domain 
Objects

Business Domain 
Objects

Information system Information system 

uses

Business Process Business Process 

uses
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Frequent mistake: Putting the BP in the LC
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Cross-model Checking 

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

ƒ Vertical Consistency Checks
ƒ Between BPLayer and IS layer
ƒ Common elements for verification ?
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Vertical Consistency

Consistency between Process 
Model and Information system

ƒ Process Model: organisational view
ƒ IS Model: object LC view
ƒ each BP handles part of the LC of one 

or more objects
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Horizontal Consistency (BP - BP)
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Horizontal Consistency (IS - IS)

mod_order
cr_orderline,
mod_orderline,
end_orderline,

cr_order
1 4

invoice end_order

end_order_line

2
ship

3
pay

cancel-order

end_orderline

cr_order
1

mod_order
cr_orderline,
mod_orderline,
end_orderline

4
invoice end_order

2
ship

3
pay

cancel-order

SUPPLI ER
Or der  LC

CUSTOMER
Or der  LC
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Managing Consistency

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

ƒ Solution ?
ƒ layered development

ƒfixed rules in deepest layers
ƒvolatile/breakable rules (policies) in upper layers

ƒ Requires good understanding of business domain
ƒ Can require negotiation with users: balance between

ƒintelligent IS Î many rules in IS
ƒflexible IS Î less rules in IS

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


