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2. UMLO O

UMLDO O O O Unified Modeling Language (UML)

UML is a standardized general-purpose modeling language in the field of object-oriented
software engineering.

o UML is managed and was created by Object Management Group (OMG).

o Current version is 2.3 (May 2010)"

o UML includes a set of graphic notation to create visual models.
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2.1 UML Diagrams
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Fig. 1: Diagrams of UML 2.2
2.1.1 Structure diagrams
Structure diagrams emphasize the things that must be present in the system being modeled. Since

structure diagrams represent the structure, they are used extensively in documenting the software
architecture of software systems
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2.1.1.1 Class diagram
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Fig. 2: An example class diagram

2.1.1.2 Component diagram

It describes how a software system is split up into components and shows the dependencies among

these components.
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Fig. 3: An example component diagram

2.1.1.3 Composite structure diagram

<<fatabase>>

It describes the internal structure of a class and the collaborations that this structure makes possible.
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Fig. 4: an example composite structure diagram

2.1.1.4 Deployment diagram

It describes the hardware used in system implementations and the execution environments and

artifacts deployed on the hardware.
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Fig. 5: an example deployment diagram
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Fig. 6: an example deployment diagram with component diagrams

2.1.1.5 Object diagram

It shows a complete or partial view of the structure of an example modeled system at a specific time.

instance name — class name
mathStat:Department
math:Department
statistics:Department
appliedMath:Department mathEd:Department

Fig. 7: an example object diagram

2.1.1.6 Package diagram

It describes how a system is split up into logical groupings by showing the dependencies among these
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Fig. 8: an example package diagram

2.1.1.7 Profile diagram

It operates at the metamodel level to show stereotypes as classes with the «stereotype» stereotype,
and profiles as packages with the «profile» stereotype. The extension relation (solid line with closed,
filled arrowhead) indicates what metamodel element a given stereotype is extending.
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Fig. 9: an example profile diagram

2.1.2 Behavior Diagrams
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Behavior diagrams emphasize what must happen in the system being modelled. Since behavior
diagrams illustrate the behavior of a system, they are used extensively to describe the functionality of

software systems.

2.1.2.1 Activity diagram
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It describes the business and operational step-by-step workflows of components in a system. An

activity diagram shows the overall flow of control.
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Fig. 10: an example activity diagram

2.1.2.2 Statechart diagram

It describes the states and state transitions of the system.
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Fig. 11: an example state chart diagram
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2.1.2.3 Use case diagram

It describes the functionality provided by a system in terms of actors, their goals represented as use
cases, and any dependencies among those use cases.
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Fig. 12: an example use case diagram

2.1.2.4 Interaction diagrams

A subset of behavior diagrams, emphasize the flow of control and data among the things in the
system being modelled:

2.1.2.4.1 Communication diagram

It shows the interactions between objects or parts in terms of sequenced messages. They represent a
combination of information taken from Class, Sequence, and Use Case Diagrams describing both the
static structure and dynamic behavior of a system.
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Fig. 13: an example communication diagram

2.1.2.4.2 Interaction overview diagram

It provides an overview in which the nodes represent communication diagrams.
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Fig. 14: an example interaction overview diagram
2.1.2.4.3 Sequence and Collaboration diagrams
Sequence diagram shows how objects communicate with each other in terms of a sequence of

messages. Also indicates the lifespans of objects relative to those messages. Collaboration diagram is
another equivalent diagram.
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Fig. 16: an example collaboration diagram

2.1.2.4.4 Timing diagram

A specific type of interaction diagram where the focus is on timing constraints.
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Fig. 17: an example timing diagram

2.1.3 4+1 Views

When looking at an entire system as a whole, it can seem complicated at first and a good starting
point if to create a 4+1 model diagram by breaking it down into 5 parts or Views. This model ensures
you have considered and documented these 5 high level important aspects of any system. This
approach breaks down the modeling of any system into the following views (inclusive of a use case
view):

SCenarios

L 4 ‘, Y
System ¥
& environment

-

Fig. 18: 4+1 Views of UML

Views are used to describe the system from the viewpoint of different stakeholders, such as end-
users, developers and project managers.
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2.1.3.1 Logical View: The system objects

e The logical objects (parts) of the system.
 This view shows the components (objects) of the system as well as their interactions /
relationships. So effectively is the object model layout. It comprises the classes and objects
within the system.
e The logical view is concerned with the functionality that the system provides to end-users.
e UML diagrams:
o Class Diagrams (Most common UML diagram)
o State Diagrams
o Object Diagrams
o Sequence Diagrams
o Communication Diagrams

2.1.3.2 Process view: The System Workflow

e The process (workflow) of operation of these objects.

* The process view shows the processes / workflow rules of a system and how those processes
communicate with each other. It explores ‘what needs to happen’ in a system.

e The process view deals with the dynamic aspects of the system, explains the system processes
and how they communicate, and focuses on the runtime behavior of the system. The process
view addresses concurrency, distribution, integrators, performance, and scalability, etc.

e UML Diagrams: Activity diagram.

2.1.3.3 Physical view (/Deployment view): The System Environment

e The physical hardware and software the systems runs on.

e The physical view depicts the system from a system engineer's point-of-view. It is concerned
with the topology of software components on the physical layer, as well as the physical
connections between these components.

e This view shows the systems execution environment (hardware / software platforms).

e UML Diagrams: Deployment diagram.

2.1.3.4 Development view (/Implementation view): The packages, run-time environments
and class libraries used

e The packages, run-time environments and class libraries used.

e The development view illustrates a system from a programmer's perspective and is concerned
with software management.

e UML Diagrams: Component diagram[JPackage diagram.

2.1.3.5 +1 view - use cases or scenarios

» Use cases view (also called Scenarios view)
o What the system does (functionality) from the perspective of a user (scenarios). Used in
combination with requirement / specification documents.
o The description of an architecture is illustrated using a small set of use cases, or
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scenarios which become a fifth view.

o The scenarios describe sequences of interactions between objects, and between
processes. They are used to identify architectural elements and to illustrate and validate
the architecture design.

o They also serve as a starting point for tests of an architecture prototype.

o UML Diagram(s): Use case diagram.

1)

Object Management Group[J”"UML Version 2.3", http://www.omg.org/spec/UML /Current
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