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Process Modelling
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> Example Process

o MRS —

Departure
Arrival Queue Cashier
Physical View
—_—
Departure
Arrival Cashier
Queue

[IAT distribution] [ST distribution]

Abstract View
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U- Event/Activity/Process

Cust2 Process

> >
: Cust2 Activity Cust2 Activity J
< -
| queue T pay cashier |
I I
I : I
Cust1 Process | |
-« ' “ !
I [ I
. . I
| Cust1 Activity | !
< — >, I
| pay cashier | |
| I | |
| I . | >
Cust1 Il-\rrival ! Cust1 End pay cashier ! t
Cust1 Start |pay cashier : Custi|Leave :
I
I
! Cust2 /+rriva| Cust2 End Queueing Cust2 End ;3ay cashier
| Cust2 Start |G!ueueing Cust2 Start pay cashier Cust2|Leave
I
| | : |
I I I I
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U- Software Processes

“The Software Engineering process is the
total set of Software Engineering activities
needed to transform requirements into
software”.

Watts S. Humphrey. Software Engineering Institute, CMU.
(portal.acm.org/citation.cfm?id=75122)
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U- \‘L Waterfall Process

DESIGN

\ PROGRAM

DESIGN

CODING

\_’_ UNIT & INTE-

GRATION TESTING

\_ SYSTEM

TESTING

\ ACCEPTANCE

TESTING

\» OPERATION

& MAINTENANCE

Shari Lawrence Pfleeger. Software Engineering:Theory and Practice (Second Edition). Prentice Hall. 2001.
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U., In Reality?
O ©
mantenance | /// 1\ \ SYSTEM

O / DESIGN
DELIVERY Q

PROGRAM

DESIGN
SYSTEM

TESTING O
D \ PROGRAM
IMPLEMENTATION

INTEGRATION [—u—_

TESTING UNIT o~
TESTING O

0

S\

Shari Lawrence Pfleeger. Software Engineering:Theory and Practice (Second Edition). Prentice Hall. 2001.
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U" With Prototyping

REQUIREMENTS [ Validate
ANALYSIS

sysTem (- Verify

DESIGN

S PROGRAM

e i3 DESIGN

TH ‘W' CODING

A R S

. PROTOTYPING UNIT & INTE-

gl (S O GRATION TESTING
SYSTEM
TESTING
\* ACCEPTANCE

JESUING OPERATION

N ___o| & MAINTENANCE

Shari Lawrence Pfleeger. Software Engineering:Theory and Practice (Second Edition). Prentice Hall. 2001.
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V-Model

User User O o Acceptance /
Requirements [« 9| Requirements }---------=cccecoccccccccncnccococococonccocccccococccccccncneaas : pS Sk <P Operational
Models Model Tests 4 Tests
Validation
Verification

System System
Requirements [P Requirements }------====c-c-ccccccccccaccacocccoconcccccanas | In;ef::rt:d <> S\{_set:tr:
Models Model Tests v
Subsystem
Architectural Architectural :
Models < T < - =< =~ ~cc=ccocesosessessessesces P> Subsystems |« Integration
Tests
Component Component Component
Legend Design <P Design  f-----cceccceccean-- | Components |9 Integration
Models Model Tests Tests
Executable
Work Products \ \ / /
Tests Unit Design Unit Design : .
Models <> Model Tests i Units <P Unit Tests

Kevin Forsberg and Harold Mooz, “The Relationship of System Engineering to the Project Cycle,”

First ﬁjmual Sym

smnt Nagional Councﬂ on System Engineering, October 1991: 57—
el A {IWE rp

65.

in Proceedings of the



U- Iterative vs. Incremental

INCREMENTAL DEVELOPMENT

ITERATIVE DEVELOPMENT

Shari Lawrence Pfleeger. Software Engineering:Theory and Practice (Second Edition). Prentice Hall. 2001.
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1. Determine objectives

Review '
1
| 1

[ ments plan )
/

Soiral Process

Cumulative cost

Progress

—

Require-

"\._ Concept of

Concept of _.r'l Require- |
require-

2. Identify and
resolve risks

',
\'\

T .. Risk analysis-"\
A

\ Risk analysis *,

Risk analysis
Operational I|

\.i Prototype 1 | Prototype 2 rototype I

ments Draft | f
/ Detailed |

4. Plan the next
iteration

. operation
"

Development
plan

Release

e .
y,

ments .~

/  design /

I,

Verification -
& Validation Vy
7 Code

— ~
.

" Integration

A

Verification
& Validation -

- Test

-~

r
e

Implementation "

- —
3. Development and Test

Boehm B, "A Spiral Model of Software Development and Enhancement", IEEE Computer, IEEE, 21(5):61-72, May 1988
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U- (Rational) Unified Process

Phases
Workflows | | Inception Elaboration Construction Transition

Business Modeling
Requirements

Analysis & Design

Implementation
Test

Deployment

& Change Mgmt ———————

Configuration

Project Management | .o ; . o i e . i
Environment | — F g e

i Elab #1 | | Blab #2|| Const || Const | Const || Tram (| Tran
Initial - L an = )

Iterations
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U- Not only Software!

——  Life phases of a system
. Preliminary System System System System System
Planning study  development production  installation  operation  replacement
Problem | b —,—}j
analysis - I:I ]
Prohlem ] . ! i L—_|I ‘
formulation [ ] |_] l? ‘[ [E
System J 1 ] —
synithesis L] L] Ijj L] L
System 1 ! ' ' ’ 1
analysfs - L ] l—-*r-] - E]j - s
] j i ] L 1 1
Evaluation [ ] C1 | ] ] ] L]
] ] 1 1 1 1 1
Decision | ] L] (] [.-] L ] LI_]_ [ ]
¢ L L . T

From: G. Pahl and W. Beitz and J. Feldhusen and K.-H. Grote; Engineering Desing — A Systematic Approach; Springer; 2007
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G

U

Capability Maturity Model

Organizational Performance Results

Stages Description Characteristics

B Performance Improvement )

From: http://performancex press.org/
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> Why Explicit Modelling?

Descriptive Prescriptive Proscriptive
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Describing Processes

y

y

Informational:

y

Dynamic:

D Sequence of Activities

|:| Control-flow

Functional:

|:| DTiming
Functional dependencies |:|

DData-ﬂow

D Produce - Consume

0.

Universiteit Antwerpen

D Descriptions of Activities

D Artefacts

D Products

0.

Organizational:

D Who Performs?
DWhere in the organisation?

D Stakeholders?
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U

Languages!

UML Activities
Business Process Modelling Notation (BPMN)
Event Process Chains
Petri-nets

Role Activity Diagram
FTG+PM

Etc . ~ Customer Cashier
Dinitial ™ I ‘

signed-off (unable to

enter process cué(omer)
sign-on

able to select

si%ned-on
(able to process
customer)

process choose
customer___ sign-off

payment ’Jj
H sign-off

able to leave Q

signed-on signed-off

H & Z {able to
niversiteit A erpgn&se, = I _

select
goods




Initial node

fork .,
action
v
v _F
Fill Order { Send Invoice 1
decision
flowledge
F
Regular /
Delivery Receive
Payment
msl:aa ¥ ..
" join
\ J
Close
Order

actlvity final
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—{ Choose Menu [tem ]

&Ny o
Chosen Menu [tems [I:Im-:.se ma-re]
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FTG+PM: Typing

DY EeMEnARGE20 A Hnn xRHEE - P __.00 “

Show Chat
send screenshare invitation
send modelshare invitation




> FTG+PM Enactment
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OV eefEBnARG&62z2O0 - - -~ = - *L‘fﬂ].
‘ 5 '20¢C HE
/Formalisms /GenericGraph /GenericGraph.de faulticons.pattern.metamode
. (=)
1 b s A
Om 2 [ <coded> j \
=
IModels/PWIFWReq.model ({T_wﬂ )
MM":‘DSLM
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Power Window Example

Reactive!

Real-time!

Distributed!

Embedded!

Heterogeneous!
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Process Modelling for MPM
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Requirements
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‘ Control DSL
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) (:PlantToPN) (:ScToPn |

HingtBD
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ToSafely%‘;iremem

CTL
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:ExtractTiming
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Levi Lucio, Sadaf Mustafiz, Joachim Denil, Hans Vangheluwe, Maris Jukss, FTG+PM: An Integrated Framework for Investigating Model Transformation Chains. SDL Forum 2013: 182-202

Sadaf Mustafiz, Joachim Denil, Levi Lucio, and Hans Vangheluwe; "The FTG+PM Framework for Multi-Paradigm Modelling: An Automotive Case Study"; Accepted @ MPM2012 of Models2012, 2012
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ModelTéxualReq

Textual
Requirements

Mod@ t

Driver

ition System

Operate Driver
Window

«inclugé» «inglude»
/ \

4 \

Open Driver Close Driver
Window Window

Open Close
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Operate
Passenger
Window

«includes”

-
-

<<in\t;lude>>

sdincludey

~

Lock Out
Window
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ModelTexjualReq

Textual
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Hybrid Simulation
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Hybrid Models and Trace
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Deployment Process
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Deployment
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Deployment
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U- Design-Space Exploration

Start$nodel$
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<“—
Refinement$
¢ransforma5on$

Horizontal¢ransforma5ons$ . ‘ . .

Simulate/Analyse$

Prunedbadsolu5onss$ A\ A\

@ @ @ @ @ @

AN N W N

- Horizontal¢ransforma5ons$
00 00 00 00 00 006

Simulate/Analyse$
Prunepadsolu5ons$

Refinement$
d4ransforma5on$

+r
£ 5
c umn
L ©
L I I | E g
u Horizontal¢ransforma5ons$ .g e}
Simulate/Analyse$ E (E;
PrunegBad$olu5ons$ &
v
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U-' Conclusions

] Different ‘Software Engineering Processes’
available (Waterfall, spiral, V, RUP, etc.)

[] Different Reasons for Modelling a Process:
- Descriptive
- Prescriptive
- Proscriptive
[] Different languages available
- For Example Activities
- FTG+PM
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