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IT Projects
……

IT-Projects

Explain the term “Critical Success 
Factors” in relation to IT-Projects and j
give three examples for the InstantONS 
ServiceService.

......
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C i i l S  FCritical Success Factors
Decisively influence the success of a project

Three Critical Success Factors for the InstantONS® System
Usability
C tCosts
Data protection

Further questions
How can Critical Success Factors be identified?
H   C i i l S  F  b  bl  d ll d?How can Critical Success Factors be measurable and controlled?
What impact do Critical Success Factors have on the outcome of a 
project? ......
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What are the “SMART” project 
objectives? Explain them at the example j p p
of the InstantONS® Service.

......
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Specific:
Improve quality of the personal profile matching  Improve quality of the personal profile matching  
Reduce calculation time for personal profile matching down to 3ms

Measurable:Measurable:
Number of matching requests per performed date   
Calculation time for the personal profiles matching

Attainable:
E.g. five matching requests per performed date
E g  Reduce calculation time for the personal profiles matching down to 3msE.g. Reduce calculation time for the personal profiles matching down to 3ms

Relevant:
Personal profile matching constitutes the core functionality of the InstantONS Personal profile matching constitutes the core functionality of the InstantONS 
system 

Time-bound: ......
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Scalability is an attribute for software 
quality. What does scalability in relation q y y
to the InstantONS Service mean? What 
other software quality attributes exist?other software quality attributes exist?

......
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S l bilitScalability
The software is easily adaptable and extendable to 
new needs.new needs.

Scalability of InstantONS ServiceScalability of InstantONS Service
Assumption: The InstantONS Service will be 
successful and gains a lot of new users. g

Scalability:
The system has to be easily adaptable to handle the additional number of 
users without breaking down  users without breaking down. 
For instance, by adding new servers, which can be easily integrated in the 
system without having to adapt the InstantONS software.

......
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Model Development
……

Model Development

Explain the difference between the 
development of a model for an IT-Project p j
and an IT-Product.

......

Business Informatics 2 (PWIN)  SS 2011, Chair of Mobile Business & Multilateral Security 12



…
…

…
…Exercise 4: Solution ……

Two modelling types within IT-Projects

IT-Project-Process
Models describing the process of an IT-Project (e.g. starting with 
the project idea  project planning  implementation  project the project idea, project planning, implementation, project 
finalisation) -> Process models
E.g. sequential model, spiral model

IT-Product
M d l  f  h  hi  f  f  (   d l  Models for the architecture of a software (e.g. process models, 
data models, object models)
E.g. ERM, UML, … ......
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Development Process Models
……

Development Process Models

Name and describe three software 
development process models and select p p
one of them for the InstantONS Service. 
Motivate your choiceMotivate your choice.

......
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The waterfall model
First described by Royce in 1970

There seem to be at least as many versions as there are 
authorities - perhaps moreauthorities perhaps more

Requirements Requirements 
Definition

System and 
software design

Implementation 
and unit testing

Integration and 
system testing

O i  d ......
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Operation and 
maintenance
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O    d   d d f  h h  d One or more documents are produced after each phase and 
“signed off”.

Points to note:
“Water does not flow up”.

it is difficult to change artifact produced in the previous 
phase.

This model should be used only when the requirements are well This model should be used only when the requirements are well 
understood.
Reflects engineering practice.
Simple management model.

......
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Horizontal lines denote the information flow between 
i i i   h   b i  l lactivities at the same abstraction level.

R i t  A tRequirements 
Specification

Acceptance
test

System design System and 
integration test

Detailed Design Unit Test

......

Business Informatics 2 (PWIN)  SS 2011, Chair of Mobile Business & Multilateral Security 18

Implementation



…
…

…
…Exercise 5: Solution ……

Si il    f ll d l b  k  li i  h  Similar to pure waterfall model but makes explicit the 
dependency between development and verification activities.

The left half of the V represents development and the right half 
system validation.

Note the requirements specification includes requirements 
elicitation and analysis.y

......
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Design objectives,
alternatives  and constraints

Evaluate alternatives,
identify and resolve risks

Risk
analysis

alternatives, and constraints identify and resolve risks

Risk
analysis

Risk
analysis

Requirements
plan

Concept of
operation

Prototype
1

Prototype
2

Prototype
3

S/w S Detailedplan p
Reqs.

Reqs.
Validation

Development
Plan

Sys.
Product

Design

Code

Design

Integration
Plan

Design
Validation

Integration &
Test

Unit Test

D l  d if ......
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Acceptance
Test

Test

Plan next phase
Develop and verify
next level product



…
…

…
…Exercise 5: Solution ……

B i  Id  Basic Idea 
develop initial implementation, expose it to user, and refine it 
until an adequate system is produced.q y p

Two types:
Exploratory
Throw-away prototyping

Advantages
model used when problem is not clearly defined.p y

Disadvantages
Process not visible, systems are poorly constructed, may 

i  i l t l  d t h i ......
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Process model proposal for the InstantONS®Process model proposal for the InstantONS
Service: V-Model

Motivation
Th  I ONS®  i   l   Th  VThe InstantONS® system is a complex system. The V-
model was designed for complex systems. 
The V model makes explicit the dependency between The V-model makes explicit the dependency between 
development and validation and allows to jump back 
to earlier development phases.to earlier development phases.

......
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Procedural Paradigm
……

Procedural Paradigm

Object Orientation Procedural Paradigm

Inputs Outputs

Function 1 Function 2

Object

p p

Global
Dataj Data

Function 3 Function 4

......
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(OO)
……

(OO)

a) One central concept of OO constitutes 
“Encapsulation”. Explain the idea behind p p
this concept at the example of a class 
“User” for the InstantONS ServiceUser  for the InstantONS Service.

......
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…Exercise 6a): Solution ……

Example class „User“ of the InstantONS® systemsExample class „User  of the InstantONS systems

Class

User

+UserID
+Pseudonym

i

A ib  f h    b  i l d f l  

+LastLogin

Attributes of the user can be manipulated freely. 

......
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Therefore Encapsulation is used  Public Therefore Encapsulation is used. Public 
access to attributes of a class only via 
operations!operations!
Attributes are declared “private”. p

User

- UserID

Class

- UserID
- Pseudonym
- LastLogin

+ ReadUserID()
+WriteUserID()
+ReadPseudonym()
+WritePseudonym()
+ReadLastLogin() ......
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…Exercise 6: Object Orientation 

(OO)
……

(OO)

b) Give an example for “Polymorphism” in 
relation to the InstantONS Service.

......
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PolymorphismPolymorphism
If a message is sent to objects of different classes, these 
objects return different results  as the called method can objects return different results, as the called method can 
be implemented differently for each object. 

C1 print()

C2 print()

C3 print() ......
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Print name()Print_name()

Mobile operator->Print_Name()p _ ()
Returns the name of the mobile operator (e.g. Deutsche Telekom)

Meeting point-> Print_Name()
Returns the name of the meeting point (e.g. Bockenheimer Warte)

User-> Print_Name()
Returns the Pseudonym of the user (e g  Harry4711)Returns the Pseudonym of the user (e.g. Harry4711)

......
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(OO)
……

(OO)

c) What is idea of “Inheritance” for OO 
classes? Name one further OO concept.p

......
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InheritanceInheritance
Classes can inherit attributes or methods to other 
classes The inheriting class is called super class orclasses. The inheriting class is called super class or 
parent class. The new class is called sub class. 

Class
POI

-Name
-Location
+ReadName()+ReadName()
+ReadLocation()

Class
Commercial_POI
-Ticketprice
-Availible_Tickets ......
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InstantiationInstantiation
Representation of the relation “class-object“
An object is an instance of a class.

Cl

Klasse1User

Class
Attributes
Methods

Object
Att ib t  lAttribute values
Messages

Objekt1:Klasse1 Objekt2:Klasse1Harry4477 Hero69

......

Business Informatics 2 (PWIN)  SS 2011, Chair of Mobile Business & Multilateral Security 33



…
…

…
…Agenda ……

Exercise 1: IT Projects

Exercise 2: Project Management

Exercise 3: Quality Management

Exercise 4: ModellingExercise 4: Modelling

Exercise 5: Software Development Process Models

Exercise 6: Object Orientation (OO)

Exercise 7: UML 

......

Business Informatics 2 (PWIN)  SS 2011, Chair of Mobile Business & Multilateral Security 34



…
…

…
…Exercise 7: UML ……

a) What is the benefit of using UML for the 
modelling of Information Systems? What g y
activities of software development does 
UML not support?UML not support?

......
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Supports analysis and design of object-oriented pp y g j
software systems

l d l lUML includes multiple Views on a system
Each View specifies and documents a system from a 
different perspectivedifferent perspective.
Each View is supported by one or more diagrams.

UML is not a process model UML does not define a 
process for creating UML models.process for creating UML models.

......

Business Informatics 2 (PWIN)  SS 2011, Chair of Mobile Business & Multilateral Security 36



…
…

…
…Exercise 7: UML ……

b) What are the differences between Use 
Case, Activity and Class diagrams?, y g

......

Business Informatics 2 (PWIN)  SS 2011, Chair of Mobile Business & Multilateral Security 37



…
…

…
…Exercise 7b): Solution ……

Use Case diagrams

Use cases describe the functionality  which a system has to Use cases describe the functionality, which a system has to 
provide
The sum of all “Use cases” comprises the technical p
requirements of a system.
Use cases define the interfaces between a user and the 

tsystem
Specification is developed together with the client/customer

......
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......
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A ti it  diActivity diagrams

Activity diagrams are used to model workflows in a system.Activity diagrams are used to model workflows in a system.

Central element: Activity
An activity is an “action” within a process. An activity is an action  within a process. 

Activities are structured by responsibilities.

Different views

Conceptional View
e.g. business processes

Implementation View
e g  methods of objects ......
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Class diagramsClass diagrams
Representation of the static structure of a software 
systemy
Description of logical relations between structural 
elements
No activity or control logic

Object diagrams
Instances of a class diagramInstances of a class diagram
„Snapshot“ of a system during runtime

......
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Static vs  Dynamic modelsStatic vs. Dynamic models

A central aspect of the static models is to p
describe the structure of a system and the 
relations between its components. p

Dynamic models describe the different Dynamic models describe the different 
activities, process steps a system performs, and 
the interaction of its componentsthe interaction of its components.

......
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c) Develop a Use Case and Activity diagram 
for the InstantONS® Service on based on 
Figure 1 of the InstantONS scenario.

......

Business Informatics 2 (PWIN)  SS 2011, Chair of Mobile Business & Multilateral Security 43



…
…

…
…Exercise 7c): Solution ……

......
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Use Case 
diagramdiagram Registration

LBS Dating

Activation

Chat with date

Profile -Matching

Mobile operator User

Rate the Date

Navigate to 
meeting point

Reservation

......
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Meeting pointInstantONS -OperatorUser

Register

Create Account

Activate LBS Dating 

Profile Matching

Chat ?
[Found match ]

[No match]

Start chat

[no ]

[yes ]

Proceed with LBS Dating?

Date?

[yes] [no]

Reservation

Navigate to the meeting point

Meet

[yes]

[no]

......
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d) A meeting point in the InstantONS scenario has the d) A meeting point in the InstantONS scenario has the 
following characteristics:

It is described by its type (e.g. hotel, cinema, etc.),
it has a location specified by its address (i.e. street, postal 
code, etc.)
it has specific opening hoursit has specific opening hours,
it has a counter on how many visitors are currently at the 
place and,
it has an indicator if the place is full and no more visitors are 
allowed to enter

Specify the UML class “Meeting Point” corresponding Specify the UML class “Meeting_Point” corresponding 
to the description above − and especially with the OO 
concept “Encapsulation” in mind. ......
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concept Encapsulation  in mind.
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Meeting Point

-Type
-AdressAdress
-Opening_hours
-Current_visitors
-Availible_slots

Class
+ ReadType()
+WriteType()
+ReadAdress()
+WriteAdress()
+ReadOpening_hours ()
+WriteOpening_hours()
+ReadCurrent_visitors()
+WriteCurrent_visitors()
+ReadEntry_possible()
+WriteEntry_possible()

......
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e) Develop two example instances of the 
“Meeting_Point” class as specified in d).g_ p )

......
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Meeting Point

-Type
-Adress
-Opening_hours
-Current visitors Cinepax Bockenheiml l kf

Class

Current_visitors
-Availible_slots

+ ReadType()
+WriteType()

Cinepax Bockenheim

-Cinema
-Hauptplatz 1, 63739 
Frankfurt

Bilton Hotel Frankfurt

-Hotel
-Hauptstr. 5, 63739 
Frankfurt +ReadAdress()

+WriteAdress()
+ReadOpening_hours ()
+WriteOpening_hours()

-2 PM – 2 AM
-589
-256

Frankfurt
- 0:00 AM – 0:00 AM
-148
-21

R dT ()+ReadCurrent_visitors()
+WriteCurrent_visitors()
+ReadEntry_possible()
+WriteEntry_possible()

ClassClass+ ReadType()
+WriteType()
+ReadAdress()
+WriteAdress()

+ ReadType()
+WriteType()
+ReadAdress()
+WriteAdress()

R dO i h ()
()

+ReadOpening_hours ()
+WriteOpening_hours()
+ReadCurrent_visitors()
+WriteCurrent_visitors()

+ReadOpening_hours ()
+WriteOpening_hours()
+ReadCurrent_visitors()
+WriteCurrent_visitors()

R dE t ibl () ......
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_ ()
+ReadEntry_possible()
+WriteEntry_possible()

+ReadEntry_possible()
+WriteEntry_possible()
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O  Q ti ?Open Questions?p

......
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