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List some important diagram types in UML

l

Create a class diagram

l

Create a sequence diagram

At the conclusion of this unit, you will be able to:

Analysis and Design: Unit Objectives
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Classification of Objects
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Class creation / modeling


· In the real world, there are objects, such as various airplanes , cars, and people. Some of these objects are very similar, that is, they can be described using the same attributes or characteristics and provide the same functions. 

· Similar objects are grouped together in classes. Each class is described once, and each object is then created in accordance with this blueprint.
A class is therefore a description of a quantity of objects characterized by the same structure and the same behavior. For example, the vehicle "make x, ... serial number xxx" is an object of the class "vehicle". This object is therefore a concrete instance of the class. 
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· In this context, abstractions are a simplified representations of complex relationships in the real world. An actually existing object is abstracted to the significant dimensions that are to be mapped. Insignificant details are left out in order to aid understanding of the overall system.

· This example concerns cars. Software for a car enthusiast and software for a scrap merchant contain different abstractions (classes) for these objects.

· A class can contain very different objects depending on the abstraction.

· While in one software system the class lcl_vehicle describes all transport vehicles (including bikes), in another system it describes all motorized machines with wheels.
Both classes have the same name but describe different objects.

· In our examples, the class lcl_vehicle describes all motorized vehicles with 4 wheels. 
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· UML notation:
A class is represented with its name, attributes, and methods. With UML, you also have the option of omitting either the attribute or the method part. 

· Attributes describe the data that can be stored in the objects in a class. 
They define the state of an object.

· Methods describe the functions that can be executed on the data of the object.
They contain the executable source code and therefore also represent an object's "behavior". 

· ABAP Objects events are not included in class diagrams.
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· A class is a set of objects that have the same structure and the same behavior. A class is therefore like a blueprint, in accordance with which all objects in that class are created. 

· Every object has an identity, a status (set of attribute values), and behavior (set of methods and events). The structure and behavior of similar objects are defined in their shared class. 

· Identity is an attribute that distinguishes each object from all other objects. Identity is often confused with having the same attribute values or with a unique name. Two different objects can have identical attribute values and still not be identical.
Example:
Two coffee cups are the same height and diameter, have the same handle and are both white. Although they look exactly the same, they are still two separate cups.

· In German literature on the subject of object orientation, we often speak of instances.  In object orientation an instance is simply an object. Another synonym of object is instance. 
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w
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Component diagram

w

Distribution diagram

w

...

Modeling with UML


· UML (Unified Modeling Language) is a standardized modeling language. It is used for the specification, construction, visualization, and documentation of models for software systems and enables uniform communication between various users. UML does not describe the steps in the object-oriented development process. 

· UML is an industry standard and has been standardized by the OMG (Object Management Group) since September 1997 as UML Version 1.1. The members of the OMG are continuously developing it further. SAP uses UML as the company-wide standard for object-oriented modeling.

· You can find the UML specifications on the OMG homepage at: 
http://www.omg.org

· UML describes a number of different diagram types in order to represent different views of a system. Class diagrams show the static view of a model.

· Behavior diagrams demonstrate the relationships and method calls between objects. They emphasize the timing sequence of method calls.  

· Component diagrams show the organization and dependencies of components.

· Distribution diagrams represent the dependencies of software and hardware.
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Example of a Class Diagram
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· A class diagram describes the elements contained in the model and their various static relationships. There are two basic forms of static relationships:

· Associations (for example, a car rental customer books a car)

· Generalization / specialization (for example, a car and a bus are both vehicles)

· In class diagrams, classes can also be shown with their attributes and methods. 
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· An association describes a semantic relationship between classes. The specific relationship between objects in these classes is known as an object link. Object links are therefore the instances of an association.
An association is usually a relationship between different classes. However, an association can also be recursive; in this case, the class would have a relationship with itself. In most cases, recursive associations are used to link two different objects in one class.
The points below assume that the associations are binary.

· Each association has two roles, one for each direction of the association (booking  customer, customer  booking). Roles can have names (for example, the association car  reservation could be called "reservation").

· Each role has a cardinality that shows how many instances participate in this relationship. The multiplicity is the number of participating objects in one class that have a relationship to an object in the other class.

· UML notation:

· An association is represented by a line between the class symbols

· The cardinality of the relationship can be shown at each end of the line 

· Associations can be given a name for ease of identification (a verb or a short text). This name is written in italics above the line and may have an arrow to show the read direction. Both are optional.
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· Aggregation is a special kind of association. Aggregation describes one object that contains another or consists of other objects (whole-part). A vehicle consists of wheels. The relationship can be described by the words "consists of" or "is a part of".

· UML notation for aggregation: 
An aggregation, like an association, is represented by a line between two classes, which then additionally has a small rhombus at one end. The rhombus is always at the aggregate end, that is, the whole object end. Otherwise the notation conventions are the same as for associations.

· Composition is a special kind of aggregation. Composition describes the fact that the object contained cannot exist without the aggregate (for example, a car reservation cannot exist without the car rental).

· Differences to aggregation:
The cardinality on the aggregate side can only be one. Each part is only part of one composite object, otherwise the existence dependency would be contradictory. The lifetime of the individual parts is linked to the lifetime of the aggregate: Parts are created either with or immediately after the aggregate, and they are destroyed either with or immediately before the aggregate.

· UML notation for composition:
Like aggregation, composition is shown as a line between two classes and marked with a small rhombus on the aggregate side. However, in contrast to aggregation, the rhombus is filled in.
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· UML notation:
Generalization and specialization are denoted by triangular arrows that point from the subordinate class to the superclass.
Several arrows can be combined into a tree. 
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· Sequence diagrams, unlike class diagrams, show the dynamics between objects. They are used to represent a particular process or a particular situation. Sequence diagrams focus on the time sequence of the information exchange: 
a) Creation and deletion of objects 
b) Message exchange between objects

· Sequence diagrams have no notation for representing static methods.

· The object life line is represented by vertical dotted lines.

· The control focus is shown as a vertical rectangle on the object life line. The control focus shows the object's "active" period:

· An object is active when actions are executed

· An object is indirectly active if it is waiting for a subordinate procedure to end.

· Messages are shown as horizontal arrows between the object lines. The message is written above the arrow in the form method (parameter). There are various ways of representing the reply; in this example, the arrow is shown as a returning arrow.

· You can also include a description of the process and add comments to the object life line as required.
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Sequence Diagram: Delegation


· In delegation, two objects are involved in handling a request: The recipient of the request delegates the execution of the request to a delegate.

· Example:
The driver (lcl_driver) calls the method get_fuel_level for the class car (lcl_car). The car cannot carry out this task itself. Therefore, the car calls the get_fuel_level method for the class  (lcl_tank), that is the car delegates the execution of the method to the tank. 

· The main advantage of delegation (as a re-use mechanism) lies in the option of changing the behavior of the recipient by substituting the delegate (at runtime). For example, delegation enables the car to be equipped with a new tank, without the call changing for the client or for the car class.

· Good encapsulation often forces the use of delegation: If tank in the above example were a private attribute of the class lcl_car, the user could not address the tank directly, but only through the car.
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You are now able to:

Analysis and Design: Summary
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	At the conclusion of these exercises, you will be able to:

· Create a UML class diagram
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	An airline needs to manage its airplanes.


1-1
Use a pencil and paper to create a UML class diagram that contains the following classes: 
- Airline:

lcl_carrier
– Airplane (general):
lcl_airplane
– Passenger airplane:
lcl_passenger_plane
– Cargo plane:

lcl_cargo_plane
1-1-1
Include some appropriate attributes and methods for every class.

1-1-2
Draw lines to represent the relationships between the classes and indicate possible cardinalities.
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