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My name is Patrick Chénais. | am working at the university of Berne in
the IT Services.

| am responsible for the development of system and applications for
the administration of the university.

We are a small team working on that project, but it is not our main
activity, we work about one day per week on this project.

| would like to thank Stéphane Ducasse and Alex Bergel from the
Institute of Computer Science of the University of Berne for their help.

Without their assistance and motivation this project would not have
been possible.



Objectives

Presentation of Topologos, software written in
Squeak and developed this year.

+ Allows the modelling of processes and
objects together.

Merging object modelling and process modelling
solves many problems of inheritance of
attributes.
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| would like to present you a software we called Topologos (coming
from the name Topology) which has been developed this year at the
university of Berne in the IT services.

It allows the modelling of processes and objects together.

The main message | would like to give here is following:
Merging object modelling and process modelling solves many problems of inheritance

of attributes.

More ...

This constitutes, in my opinion, a new approach in the domain of data
and process modelling because one model includes process flows,
class diagrams and instantiation of objects.



Plan of the presentation

Issue of transparency of data and processes

Problem of the separation between data
modelling and flow modelling

Solution of merging processes and objects
Squeak and Topologos software

Conclusion
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We will first see that the transparency of data and processes is not
always guaranteed.

The problem is that object modeling and flow modeling are still two
separated activities.

We will see our solution which consists in merging these two activities
in one tool.

| will present how Squeak is used to validate the idea.
Finally, | will show a short conclusion.



Transparency of Data
and Processes

In large companies or administration nobodz;\knows
any longer exactly what the processes and the
available data are.

Our objective at the university of Berne is the definition
and monitoring, of processes and data, for the whole
administrative systems.
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How to ensure the transparency of Data and processes?

Today a big problem in a large company or an administration, such as
the university, that nobody knows any longer exactly what the
processes and the available data are.

Our objective at the university of Berne is the definition and monitoring,
of processes and data, for the whole administrative systems.



Transparency of Data
and Processes

Subject In large companies or administration nobod%\knows
History any longer exactly what the processes and the
available data are.

Data modelling:

Student: What are the Entities and their relationship (Class , ERD)?

Alice « Who are the students following a particular course?
« Could | get a list of students attempting to the course in history (at
Bachelor level?

Missing link? )
Process and workflow modelling:

What are the procedures? Who is responsible for an activity? When
should an activity starts, and stops? What are the data required? What
are the data available or missing? What applications should we
develop?

« What is the procedure to register a student? Who is responsible for?
+ What is the procedure to generate or close an Email account?
What are the prerequisite for a student to attempt an exam?
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What does data transparency mean? (1/2)

Some examples:

Could we know who are the students taking a particular course?
Could we have a list of students attempting to the course in history?

To answer this question we must know what are the data or objects
available, in that example the students and the list of subjects, and we
have to know which are the available or missing relations between
these objects.

As IT engineers we should find a solution to these questions.
We should ensure the transparency of data and processes.
We should be able to answer the simple questions:

-Who is doing what and when?

-What are the required data and applications?

-Where are the available data?

-What are the missing data?



Transparency of Data
Select Major a n d P I'Ocesses

subject
’ In large companies or administration nobod%\knows
any longer exactly what the processes and the
available data are.
WEB based

Pre-registration Data modelling:
What are the Entities and their relationship (Class , ERD)?

« Who are the students following a particular course?

Fee payment + Could | get a list of students attempting to the course in history (at
Bachelor level?

Registration What are the procedures? Who is responsible for an activity? When
should an activity starts, and stops? What are the data required? What
gre t?e q)ata available or missing? What applications should we

evelop?

Select Minor « What is the procedure to register a student? Who is responsible for?
subjects + What is the procedure to generate or close an Email account?
« What are the prerequisite for a student to attempt an exam?
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What does data transparency mean? (2/2)

Some examples:

Could we know who are the students taking a particular course?
Could we have a list of students attempting to the course in history?

To answer this question, we must know what are the data or objects
available, in that example the students and the list of subjects, and we
must know which are the available or missing relations between these
objects.

As IT engineers we should find a solution to these questions.
We should ensure the transparency of data and processes.
We should be able to answer the simple questions:

-Who is doing what and when?

-What are the required data and applications?

-Where are the available data?

-What are the missing data?



Main approaches in
modelling techniques

Flow modelling (Top down):
Processes Data Flow Diagrams, Workflows, Process modelling
(UMLAD)

Data modelling (Bottom up):
Database ERD,OO techniques: class diagrams

These techniques are totally separated, and the
transparency of both processes and data cannot
be guaranteed.
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What are the main approaches in modelling techniques?
There are two major approaches in modelling techniques:
-Flow modelling which is top-down,

-and data modelling which is bottom-up.

Up to now these two techniques are totally separated, hence the
transparency of both processes and data cannot be guaranteed.

How could we bring these techniques together?
This is not only a technical issue, but also a conceptual.

More...

We will see that our solution at the university of Berne is the
combination of process and data modelling by creating what we call
OFD Object Flow Diagrams.

Note...

Structured analysis (DFD, Mini specification and Data Dictionary)
performed a link between Data Flows and Data through the Data
Dictionary.



A philosophical question:

hat Is a student?
Is Student a sub-class of Person?

Should we instantiate
One object Person?

An object Employee
and an object Student?
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A philosophical question: What is a student? (1/2)
The conceptual problem can be illustrated with two simple questions:
-What is a student?

-Is a student a sub class of a person?

> 2

Consider a person who is both employee and student.

Should we instantiate one object person?

Then loose the specific attributes of both employee and student.

Or should we instantiate two objects, one object employee and one
object student?

Doing this we will lose the information that these objects represent the
same person.

- 3 next
Therefore, it is improper to say that a student is a sub-class of Person.

We should say that a student is a person who entered the process of
studying.



A philosophical question:

hat Is a student?

It is improper to say that a Student a
sub-class of Person.

A student is a person who
? entered the process of
Studying studying.”
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A philosophical question: What is a student? (2/2)
The conceptual problem can be illustrated with two simple questions:
-What is a student?

-Is a student a sub class of a person?

> 2

Consider a person who is both employee and student.

Should we instantiate one object person?

Then loose the specific attributes of both employee and student.

Or should we instantiate two objects, one object employee and one object student?
Doing this we will lose the information that these objects represent the same person.

>3

Therefore, it is improper to say that a student is a sub-class of Person.

We should say that a student is a person who entered the process of studying.

A person can enter a multitude of process and inherit there from several attributes.

* Because objects are created by processes, and objects circulate within
processes,

many inheritances problems disappear when class diagrams (object modelling)
and process /activity diagrams) are merged.

Attributes are often there because the process which is the cause of the
attribute is not known.

For example, attribute isStudent of a person is required only if the process
student is not explicitly described.

| will explain why.



The importance of processes
for the objects

Objects
are created by processes.
participate and circulate within processes.

Attributes
are resulting of the processes.

Example: If a frog has blue eyes, this is because its eye
constitution had followed a process which leads to
have blue eyes: the “Blue eye Prooess", Itis just
necessary then, to know what “color eye process” the
frog followed in order to know the color of its eyes.

are necessary only because the processes are not
known.

Inheritances problems

occurs when an object participates to several
processes.

disappear when class diagrams and process views
(e.g. activity diagrams) are merged together.
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More ...

Because objects are created by processes and circulate within
processes, many inheritances problems disappear when class
diagrams and process view or activity diagrams are merged.

10



Why we should merge objects
and processes?

A sub-class (or sub-set) is a group of
objects entering a process.

Student
Association

Pre-

® registration Registration —{ll

a person can be an employee at university and at the same time a
student who enters the process of studying with several stages: pre-

registration, registration, etc.
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A sub-class (or sub-set) is a group of objects entering a process.

So, if we define the process activities where a class of objects can enter, we defined
automatically the sub-classes of this class.

For example, a person can be an employee at university and at the
same time a student who enters the process of studying with several
stages: pre-registration, registration, etc..

A person can participate in as many processes he or she wants.

The person will inherit the attributes of all the processes he or she is
entering.

This is a simple solution for the problem of multiple inheritance.

11



Why we should merge objects
and processes?

Attributes depend on the location of the
object within the process.

Major Min'or
subjects subjects

0) registered
students
Pre-

o— registration | | Registration —@
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Attributes depend on the location of the object within the process.

For instance, in the pre-registration stage a student has only major
subjects.

But a registered student may have both major subjects and minor
subjects.

That is the reason why it is difficult, almost impossible, to merge
several databases from different administrations or organisations.

Each organization has its own process, and the data or attributes of the
objects are specific to the process and therefore specific to the
organisation. Some attributes of an object may have no signification or
a different meaning outside the process or outside the organisation.

12



Why we should merge objects
and processes?

A pilot or responsible can be defined for
each process or activity.

With possible delegation of responsibility

John is responsible for the whole process of registration,
but the task of pre-registration is delegated to Betty.

ESUG 2004 Kothen Germany
www.topologos.unibe.ch

A pilot or responsible can be defined for each process or activity.
Delegation of responsibility is possible.

For instance, John is responsible for the whole process of registration,
but the task of pre-registration is delegated to Betty.

John and Betty belong to the object view. Pre-registration and
registration belongs to process view.

13



How to instantiate the objects?

An instantiation consists in the creation of an object
from a particular sub-set (or class).

From the participation at a (new) process results the
creation of a (new) star which is the duplication of the
identity of the object.

Minor

subjects

registered
Employee

t th p students
a e re- . .
university 8 registration | | cgistration —@
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An instantiation consists in a duplication of the identity.
For instance, Alice is a person.

She is an employee at university and at the same time she is a
registered student who has major subjects but also a minor subject as
for example history.

Each instantiation of the identity is represented with a star.

The stars are contained or linked to a container which is resented with
a circle. A circle is a place or a set of individuals.

In a conventional queuing network, used in a context of an event driven
simulation for instance, the objects are in one (and only one) queue.

It is impossible for instance to consider a wheel of a car which
contributes to the fabrication of two cars.

In our case an object may contributes to several processes, hence we
must consider not only the creation of the object #1 (instantiation) but
also the duplication of its identity #2 3 4.

14



Software : Topologos
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How does the Software work?
A short Demo.
-OUniverse new
-Creation Menu [MR]
-Create default model [default]
-Move elements
-Give a name and save
-Quit and reload
-Show step by step
- Entities and processes NODES
- Places (Classes) CIRCLES
- Instantiated objects STARS
-Add NODE, DOT, STAR, CIRCLE (Topologos 's basic elements)
-Make a process
-Define a PILOT
-Show Normal View and UML Like view
-Make examples from slides
-Note that STARS will be automatically created / Web Services

15



-Load complex model (m-esugUni.XML)
-select Star 'Alice' Etienne Dorothea Patrick
-Load sub-model (m-esugNsSubjects.XML)

15



Software Elements

Entity
Class or Object

Activity
Part of a process
Process

NODE DOT

Entity enters a process
with duplication of identity

NODE GATE

Gate of life
Out coming of a process
with lost of identity

STAR

Identity

STAR CIRCLE

Place
Collection of objects
Class

ARC

Specify the process flow

RELATION

Relationship between stars,
Or between node and star.

A DOT is a NODE without name. A GATE is a particular DOT.
A CIRCLE is a STAR whose name begins with a . (point)

ESUG 2004 Kothen Germany
www.topologos.unibe.ch

16



Naw

oA_Erienns Majore
| N A——— . (1
' K ya2
| AR
N\

37|
|

';\]ﬁe:
Patrick \ . 15
;\;2\ & | 2 | \ -
German

R
Application fee - Studenty language
payment b students
] \

p
PO (Students

{ 4 Eoployeas

Admiszions

orfics

Registranon
b

.
O—’{Sludeul union ]

{alumnd ]

17



Majors

T Mathematics

P — e L

Physic TN Mathemerics

4 Physics K
o]

%| Modern
Languages

9|
::_\' Ruszion

w4 57
N Germean

administration 4, Doraites._
~—

L5

23 . 5

Scientisie

Yy
cation fee guage
v students

Working at 1k | \ ’ [ y h Students in
e AU Job opplication | X entz () »| Physics ond
s b - ﬁ

university
\

e
+ Dorothes Mathemeti

Admissions
office

e

~ |
O+ Stwdent union | Aluond

N

registration

{ a1t




ne

Alice |—

Employeas

ki ' the | (;
i‘—- ob applica
UALVErsity - B

Financial
adminisiration

—_—
Application fes

payment
Pre-

O
-
7
7/
/
L

Pre-
registration

Natural
sciences
subjects
fasugNaSubs

Mathemarncs

Lenguages

Ruszian

lice
\“:l‘.\.. =

i oy A} Sclentiste
stadents

7 < n
registered ,‘f ():sid : ] ’(5 :Slulz-ub :

Erosmus

Regular (—),Unioz.

~

Regisration "}
\

. JRE——
et ( = - )
L_;—blSludrul union |

19



Geography »-VL

Cl /
Archasology

/
C uter A
A\;} 77
Biology "'\

Biologicsl
Stences

.,arm *r iences

‘ Physics

I Russian
“’;\
Spanish

,

];:}69

| Modern
‘ Languages

Chemistry

‘ Keothematics

P:«'{«‘.hn]ng‘_} ]

20



Squeak contribution

Squeak is a perfect tool to precise and validate new concepts:
Open source
Free
Allows fast prototyping and Xtreme programming
Fully object oriented
Powerful graphical user interface with ConnectorMorph

Future work

¢ Formalize the semantic of the elements NODE, CIRCLE,
STAR, DOT, GATE etc.

Simplify user interface

Develop a simple Web interface with Seaside for process
definition and monitoring

Monitor real processes and data through Web Services /
SOAP

Develop an interface with a main IS Java Web Server
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What is the contribution of squeak to our project?

“A student is a person who entered the process of studying.”

| needed a tool to validate this new concept. As Stéphane Ducasse
introduced me to squeak in November, | noticed that squeak could be
the perfect tool to precise and validate the concepts, because it is fully
object oriented and has a powerful graphical user interface. Hence, |
used squeak to develop a software called Topologos which has some
main features we will see now.

What is the future work planed?

Topologos is still at the beginning of the development, and | may have
some acceptance problems for Squeak which is so much different than
others software. Hence, | surely need your support for the future work.
We must show that Squeak is an efficient platform that can be used by
administrative services. The first task is simplifying the user interface,
especially for process modelling. Then a web interface has to be
developed to enable users to define and later to monitor their own
processes. The web interface will be developed using Seaside or
Squeaklets. The final goal is to perform monitoring of real processes
and data of the university with a live connection to production data
bases through Web Services (and SOAP).
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Conclusions

Objects and processes must be tightly coupled in
one modelling tool in order to obtain
transparency of data and processes.

The questions of the identity and the instantiation
of objects ‘What is a student?’ lead to a new
definition which allows integration of processes
and objects within ‘Object Flow Diagrams’'.

The software supports the definition and
monitoring of processes and data (classes and
objects).
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Next

Please contact me if you have questions,
or if you want a demonstration of the
software

Bring your support and contribution to
this project :)

For more information:
chenais@id.unibe.ch
http://www.topologos.unibe.ch

Patrick Chénais
2004_09_07_5_ESUG_Topologos.ppt

7.9.2004 ESUG 2004 Kéthen Germany

www.topologos.unibe.ch

Please contact me if you have questions, or if you want a
demonstration of the software.

if you want to support or contribute to this project, you can obtain more
information at the following address http://www.topologos.unibe.ch

| thank you for your attention.
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