Tutorial on:
Business Process Modeling as a
Method of Requirements
Engineering

(Selected snapshots)

llia Bider, IbisSoft, Sweden:
www.1bissoft.com/englisn/index.htm
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e SCope: requirements engineering
 Learning objectives. to understand the

problems and solutions of building a new
generation of business applications.

e Audience

— Software engineers interested in building business
(enterprise) applications.

— Business analysts interested in requirements
specification for business applications.

— Researchers interested in workflow, business process
modeling, etc.
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Topics

Paradigm shift in business application
devel opment.

What Is business process?

How to analyze, visualize and specify business
[PrOCESSES.

General requirements on software that supports
DUSINESS Processes.

How to build a system based on a business process
model

3 IbisSoftsh



Paradigm shift

Old Generation New Generation
Human-Assisting System  Human- Assisted System

i \Q ) \&55155 .(gﬁ\ b

Powerful Toolkit Assembly Line
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Aspects of system development

Aspect

Modeling

Data Base

User Interface

Organizational
aspect

Old Generation
(Human-Assisting
Systems

Data Modeling

Static and passive

Functional (multilevel
menus)

Follow existing
management schemes

New Generation
(Human-Assisted
Systems)

Process Modeling

Dynamic (history-
minded) and active

Navigational

Suggest new
management schemes
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Business process

Isaset of partially ordered activities intended to
reach a goal

Reaching an agreement in business negotiations.
Discharging a patient from the hospital in a
(relatively) healthy state.

Closing asale.

Building a software system according to
specifications.
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Basic notions

*Godl
*Activity
TIme
oState
*Change
oEvent
*History
Chronicle
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Business process

e Has participants
= Active participants, or agents - perform
activities
» Passive participants — objects that are
consumed, produced or changed when activities
are performed

= Both can be human, and nonhuman
* Developsintime —focus on dynamics
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Four views on process dynamics

1.

w

|nput/output flow — focus on passive
participants

Workflow — focus on order of activities
Agent-related workflow — focus on agents

State-flow — focus on changes produced
by activities in the relevant part of the real

world

9 IbisSoftsh



How to choose the view?

System mission Process view
Integration of existing | nput/output flow
subsystems

Facilitate coordination / Agent-related view
communication

Introduce strict order in Workflow
production-like processes

Navigate each processtoits | Sate flow

goal — Process Control System
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State flow: state and goal

ORDER [ 50331651 ] 7 [x!
Deal Category: travel Ibis: HRS
Company:

NEMEIIT_@F?_PS.P'IRQ = Lastname:| Petersson hd
Tel: |(___}08-5809090 Firstname:| |var
Fax |(__ )08-5809090 Job: | Manager

| Pos | Article# | Article name |Crdered| Deliv| Sum Al ii
1  CS6080GR Suiicase G0x80 green ] 2] 1I:IBCICI.DD—I:1
2 CB4030BL Computer bag 40x30 black 20 20 6000.00 gj

hd |
Invoiced: 0.00 Disc.: Total: | 16800.00
Paid: | 0.00 Freight; } Tax: | 4200.00
To pay 21000.00
MNotes | Events l Closed dealsl Plans |

* For each item Ordered = Delivered

« Topay= Total + Freight + Tax

e Invoiced = To pay

* Paid = Invoiced "
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State flow: state and activities

ORDER [ 50331651 ] KE3
Deal Category: travel Ibis: HRS
Company:

Name: Travelshop »i Lastname: Petersson hd
Tel: |(___)08-5809080 Firstname:| |var
Fax |(__ )08-5809090 Job: | Manager

| Pos | Article# | Article name |Crdered| Deliv| Sum Al il
1  CS6080GR Suiicase G0x80 green 9 7 1DEGD.DD—I =
2 CB4030BL Computer bag 40x30 black 20 20 6000.00

A

b
Invoiced: 0.00 Disc.: Total: | 16800.00
Paid: | 0.00 Freight: Tax: | 4200.00
To pay 21000.00
MNotes | Events [ Closed dealsl Plans |

e Ordered > Delivered =) shipment

e Topay > Invoiced =) invoicing
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Integrated state = state + plan

ORDER [ 50331651

Deal Category: travel Ibis: HRE
Company:
Name: Travelshop hd Lastname:| Petersson v
Tel: |(__)08-5809090 Firstname:| |var
Fax |(__ )08-5809090 Job: | Manager
| Pos |Article# | Article name |Ordered| Deliv| Sum 41 4
1  CS6080GR Suiicase G0x80 green ] 2] ‘1UEICIG.DDJ:I
2 CB4030BL Computer bag 40x30 black 20 20 G000.00 ﬂ
=
Invoiced: 0.00 Disc.: | Total: | 16800.00
Paid: [ 0.00 Freight: i Tax: | 4200.00
To pay: 21000.00
MNotes | Events I Closed dealsl Plans |

To do list
' Pos | DeadLine | Activity
L 000526 Invoicing

v

HRS Petersson

Execute | X Cancel

I_l"

Tl
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State flow: Introducing order via
policies and dynamical planning

e Obligations
e Prohibitions
e Recommendations

Two step planning
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State flow: building business
process mode

Building conceptual model

— Defining static objects (documents, people, etc)
— Constructing a state structure

Creating alive demo

Describing activities

Glving recommendations on the support
system
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Example: Decision-making

Live demo — a series of triads, State, ...

= Decision making process

Reference u| 98/KK0190

Decision Maker | MB IHUHIEIPALITY BOARD

Title I Creation of a plan for eldery care

=] E3

Staltl 98.09.17

Status I[Inguing

-

—drigin

Initiated by IADHINISTHATWE UNIT

With document IHeed plan for elderly cai

—Resolution =
Status Preparing Proposal j Meeting
Typ & Yersion Propozal v0.9 I 99.02.16

Document Propozal for elderly care
Contact IAdministrative Manager Author | Lary Wall
—Ground,
Type Fequest | Receive Satus Crocument Authar 1=
1 Feview |es ‘ez Ewaluated 98/KE0190 Review from | Organization for Elderly Intn
2 Feviewm |es Fartly Depatment for Culture o
2 Reviewm |*es Ma Depatment for Elderly Care
4 | Review |%es as Unewaluated |Review concering 98/K0 Depatment for City Plannin
a Opinian |- Final Opinions regarding 987Kk Municipality Lawner -
; o]
16
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Example: Decision-making

..., Plan, and ...

= Plan M=l E3
—Activitie
Start Deadline Type Responsi Description Document Cour &
1 920922 [99.01.25 | Gard review Susan How Depatment fo
2 92,1015 |99.02.13 |Frepare praposal | Larmy Whall| Wersion 1.0 Fraposal for elderly care
3 990110 |99.01.25 | Eard review Suzan Hou Zard supplement Depatment fo
4 (990140 |99.01.25 |Evaluate review | Larny Wiall Rewviem concering 98/KK0190 |

B

7

2 -
1| | »
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Example: Decision-making

..., and Chronicle

= Chronicle

I I=] E3

Ewent;

Mhen Ewent Responsib Crescription Cracument =
1 92.09.17 | Created Suzan How,| Created case 98/KKO190 Meed plan far elderly care in the
2 93.09.19 | Grounds defined Stewve Smitl| Defined grounds (3 reviews and 1 of
3 93.09.22 |Requestsent Suzan How, Request for rewiew concering 984

Suzan How, Fequest for re ncering

5 02.09.22 |Requestsent Suzan How, Fequest for rewiew concering 9847
=] 02.09.22 |Requestsent Suzan How, Fequest for rewiew concering 984
71981015 | Opinion written Jim Smith |Final wersion Opinions regarding 98/KKO180
g 92.12.20 |Rewview received Suzan How, 980190 Review fram Organi:
g 98.12.21 |Rewview received Suzan How, Rewviaw concering 985KKO190
10 (221221 |Review received Suzan Haow, Rewiew 9870190
11 [99.01.05 |Rewview evaluated Larny Wiall 93/KK0190 Review fram Drgani:_
12 [99.01.05 |Rewview evaluated Larny Wiall Lepatment of Culture KiA2019
123 [99.01.10 |Requestsent Suzan How| Requested missing informiation Mizzing information concerning £ -
1| | 3
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Describing activities

Define Grounds

Description

Parameters
| nstructions
|nternal action

External action
Condition

Define/redefine what documents should be
included in the Grounds

None

Any hints on what should be included/del eted
Modify the Grounds table, i.e.
add/delete/modify rows. If arow is deleted, all
activities connected to this row (i.e. reguest
review) are deleted from the plan. Set Statusto
Ongoing (if responsible is set).

None

The process should be initiated, i.e. should have
a reference number and status Initiated. see
Initiate, Decide on permission
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State transition diagrams,
|llustrating connection between
activities via states

Deleted

Enzure
response
[Can't wait longer)

Enzure response

vl gt

Mot Feguest
erjuested TELRW

Register . Evaluste
Telien Recieved Reukw Evalusted
[zatizfied)
d

Redister
revier

Evaluate
Reuew
[partly satizfied)

Send Reminder

Dl e it

Partky
Recieved
Requested

Party
Recieved
Yot Request.

Reguest
complemeant
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Control Systems
General Reguirements:

e Functionality - What the system does
e Properties- How It does it

e Quality — How well it can work in the given
business and technical environment
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Functionality: control system

Helps In execution of activities
Kegps track of what has been done

Helps to coordinate human participants
— synchronously (execution of 1 activity)
— asynchronously (execution of different act.)

Helps to plan new activities
Helps in distribution of resources
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Functionality: control system

 Reminds
— participants - what they have to do
— resource managers - where resources are needed
— managers - If there is any problem

* Provides easy access to:
— current state of the process
— process s history
— old processes’ histories

23 IbisSoftsh



Functionality: control system

* Provides communication channels between:
— participants of the same process,
— external participants including (e.g.,customers)

e Helpsin enforcing organizational policies
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Control system properties

—riendly and consistent user-interface
—lexibility in individual process handling
~lexibility in respect to organizational
structure (who does what)
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Quality: Reality tolerance

 Welivein the fast changing world

 Changes concern both:
— business reality, and
— technology

e System should be adaptable to both types of
changes
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Quality: How to achieve?

e Have asound conceptual model for representing
business processes (redefining the processes does
not change the model).

« Have alayered software architecture (layers can
be changed one at a time when technology
changes).

 Have the model and the software structure
separated from each other as much as possible
(changes in business and technology can be
handled separately).
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Three layers of process control
system

1. Historical object-oriented database to store
static objects, processes, and activities
along with ther histories — genera layer

2. User-interface navigational system —
genera layer

3. Application dependent routines for

activities execution and dynamic planning
— can be hard-coded in the beginning
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Pragmatic approach to
development of control systems

e Don’'t do everything yourself. Use third
party toaols, e.g., for storing information, and
user interface.

e Build extrafunctionality before using the
tools (the chosen tools should allow that).

e Don't be afraid to hardcode the application-
dependent parts if you can’t build them in a
general way.
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Analysis of exampleswhile
demonstrating the systems

e DealDriver — sales support

e ReKo — support for recruiting and
communication

 Utredaren — support for
Inquiries/investigations
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Additional reading

« Khomyakov M., and Bider, |. Achieving Workflow
Flexibility through Taming the Chaos. Journal of
Conceptual Modeling, August 2001

e Bider, |., Khomyakov, M. If You Wish to Change the
World, Start with Yourself: An Alternative Metaphor for

Objects Interaction. The Journal of Conceptual Modeling,
February 2001

 More literature can be found on our website:
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