UML

Unified Modeling Language

1995 pocatek

1997 verze 1.0 leden

dnes verze 2.0 (vyvoj stale nedokoncen)

Standardni notace

OMG

podpora velkych firem (Microsoft, IBM, Oracle, HP...)
popisuje struktury

popisuje chovani

Soucasti UML

Cela metodologie je definovana nékolika dobie napsanymi dokumenty.

UML Summary - dokument obsahujici stru¢ny tivod do cilt a zdrojti metodologie.

UML Semantics - dokument definujici sémantiku UML ze tii pohledi

Abstraktni syntaxe

Dobte navrzenych pravidel

Sémantiky

UML Notation Guide - dokument popisujici grafickou notaci UML

UML Extensions - dokumenty popisujici extense zakladniho modelu, soucasné dob¢ existuji dveé
nasledujici

UML Extension for Objectory Process for Software Engineering

UML Extension for Business Modeling

Object Constraint Language Specifikation - dokument popisujici formalni jazyk pouzity v UML

Metamodel UML

Metamodel je diagram, obvykle class diagram, ktery definuje notaci (tedy UML)
Ptiklad casti metamodelu jazyka UML ukazujici vztah mezi asociacemi a generalizaci
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Use case (model jednani / pripad uziti / kontextovy diagram...)

Use case diagrams describe what a system does from the standpoint of an external observer. The emphasis is
on what a system does rather than how.

Use case diagrams are closely connected to scenarios. A scenario is an example of what happens when
someone interacts with the system. Here is a scenario for a medical clinic.

"A patient calls the clinic to make an appointment for a yearly checkup. The receptionist finds the nearest
empty time slot in the appointment book and schedules the appointment for that time slot. "

A use case is a summary of scenarios for a single task or goal. An actor is who or what initiates the events
involved in that task. Actors are simply roles that people or objects play. The picture below is a Make

Appointment use case for the medical clinic. The actor is a Patient. The connection between actor and use
case is a communication association (or communication for short).
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Actors are stick figures. Use cases are ovals. Communications are lines that link actors to use cases.

A use case diagram is a collection of actors, use cases, and their communications. We've put Make
Appointment as part of a diagram with four actors and four use cases. Notice that a single use case can have
multiple actors.
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Use case diagrams are helpful in three areas.

m determining features (requirements). New use cases often generate new requirements as the system
is analyzed and the design takes shape.

» communicating with clients. Their notational simplicity makes use case diagrams a good way for
developers to communicate with clients.

m generating test cases. The collection of scenarios for a use case may suggest a suite of test cases for
those scenarios.

Class diagram (diagramy trid)

A Class diagram gives an overview of a system by showing its classes and the relationships among them.
Class diagrams are static -- they display what interacts but not what happens when they do interact.

The class diagram below models a customer order from a retail catalog. The central class is the Order.
Associated with it are the Customer making the purchase and the Payment. A Payment is one of three kinds:
Cash, Check, or Credit. The order contains OrderDetails (line items), each with its associated Item.
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UML class notation is a rectangle divided into three parts: class name, attributes, and operations. Names of
abstract classes, such as Payment, are in italics. Relationships between classes are the connecting links.

Our class diagram has three kinds of relationships.

m association -- a relationship between instances of the two classes. There is an association between two
classes if an instance of one class must know about the other in order to perform its work. In a diagram,
an association is a link connecting two classes.

m aggregation -- an association in which one class belongs to a collection. An aggregation has a diamond
end pointing to the part containing the whole. In our diagram, Order has a collection of OrderDetails.

m generalization -- an inheritance link indicating one class is a superclass of the other. A generalization
has a triangle pointing to the superclass. Payment is a superclass of Cash, Check, and Credit.

An association has two ends. An end may have a role name to clarify the nature of the association. For
example, an OrderDetail is a line item of each Order.

A navigability arrow on an association shows which direction the association can be traversed or queried. An
OrderDetail can be queried about its Item, but not the other way around. The arrow also lets you know who
"owns" the association's implementation; in this case, OrderDetail has an Item. Associations with no
navigability arrows are bi-directional.

The multiplicity of an association end is the number of possible instances of the class associated with a single
instance of the other end. Multiplicities are single numbers or ranges of numbers. In our example, there can be
only one Customer for each Order, but a Customer can have any number of Orders.

This table gives the most common multiplicities.

[Multiplicities | Meaning

0..1 zero or one instance. The notation n. . m indicates n to m instances.
0..* or * no limit on the number of instances (including none).

1 exactly one instance

1.% at least one instance

Every class diagram has classes, associations, and multiplicities. Navigability and roles are optional items placed
in a diagram to provide clarity.

Collaboration diagrams (diagramy spoluprace)

Collaboration diagrams are also interaction diagrams. They convey the same information as sequence
diagrams, but they focus on object roles instead of the times that messages are sent. In a sequence diagram,
object roles are the vertices and messages are the connecting links.
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The object-role rectangles are labeled with either class or object names (or both). Class names are preceded by
colons ( : ).

Each message in a collaboration diagram has a sequence number. The top-level message is humbered 1.

Messages at the same level (sent during the same call) have the same decimal prefix but suffixes of 1, 2, etc.
according to when they occur.

Statechart diagrams (stavové diagramy)

Objects have behaviors and state. The state of an object depends on its current activity or condition. A
statechart diagram shows the possible states of the object and the transitions that cause a change in state.

Our example diagram models the login part of an online banking system. Logging in consists of entering a valid
social security number and personal id number, then submitting the information for validation.

Logging in can be factored into four non-overlapping states: Getting SSN, Getting PIN, Validating, and
Rejecting. From each state comes a complete set of transitions that determine the subsequent state.
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States are rounded rectangles. Transitions are arrows from one state to another. Events or conditions that

trigger transitions are written beside the arrows. Our diagram has two self-transition, one on Getting SSN and
another on Getting PIN.

The initial state (black circle) is a dummy to start the action. Final states are also dummy states that terminate
the action.

The action that occurs as a result of an event or condition is expressed in the form ActiarWhile in its
Validating state, the object does not wait for an outside event to trigger a transition. Instead, it performs an
activity. The result of that activity determines its subsequent state.

Activity diagram (diagramy aktivit)

An activity diagram is essentially a fancy flowchart. Activity diagrams and statechart diagrams are related.
While a statechart diagram focuses attention on an object undergoing a process (or on a process as an object),
an activity diagram focuses on the flow of activities involved in a single process. The activity diagram shows the
how those activities depend on one another.

For our example, we used the following process.
"Withdraw money from a bank account through an ATM."

The three involved classes (people, etc.) of the activity are Customer, ATM, and Bank. The process begins at

the black start circle at the top and ends at the concentric white/black stop circles at the bottom. The activities
are rounded rectangles.
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Activity diagrams can be divided into object swimlanes that determine which object is responsible for which
activity. A single transition comes out of each activity, connecting it to the next activity.

A transition may branch into two or more mutually exclusive transitions. Guard expressions (inside [ ]) label
the transitions coming out of a branch. A branch and its subsequent merge marking the end of the branch
appear in the diagram as hollow diamonds.



A transition may fork into two or more parallel activities. The fork and the subsequent join of the threads
coming out of the fork appear in the diagram as solid bars.

Component and Deployment diagrams (diagramy komponent a diagramy
nasazeni)

A component is a code module. Component diagrams are physical analogs of class diagram. Deployment
diagrams show the physical configurations of software and hardware.

The following deployment diagram shows the relationships among software and hardware components involved
in real estate transactions.
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The physical hardware is made up of nodes. Each component belongs on a node. Components are shown as
rectangles with two tabs at the upper left.

OCL - Object Constraint Language Specification

Vétsina modelovacich technik nedokaze vSechny zéavislosti mezi jednotlivymi konstrukty vyjadfit pouhym
grafickym znazornénim a musi si pomahat popisem. Slovni popis vS$ak neni vzdy jednoznacény, proto byl pro
pouziti v UML vyvinut specidlni formalni jazyk OCL (Object Constraint Language), jednoduchy pro zapis i
¢teni. Zdrojem toho jazyka byl obchodni modelovaci jazyk interné pouzivany ve firmé IBM.

OCL neni programovaci jazyk, je to jazyk ur€eny pro modelovaci techniky. Jedna se vSak o typovy jazyk. K
jakému tcelu je ho mozné v UML pouzit? Napiiklad pro specifikovani podminek vykonani operaci ¢i
metod, pro specifikovani invarianti tfid, jako navigacni jazyk, pro definovani constraint, pokud naptiklad
poznamka v UML nestaci.

OCL umi pracovat s mnozinami objektli, naptiklad s collection, set, bag, sequence. Jako ukazku
vyjadiovacich schopnosti jazyka OCL si uvedeme vyraz, ktery ma vyjadfit podminku, Ze vSechny instance
osoby maji rozdilné jméno.

Person.alllInstances?forAll (pl, p2 | pl <> p2 implies pl.name <> p2.name)

Person.alllnstances je set (mnoZzina) vSech osob a je typu Set(Person). Nad touto mnozinou je aplikovéna
operace forAll, kterd vykona definovanou ¢innost pro vSechny prvky mnozZiny. Parametrem ¢innosti jsou
dva prvky mnoziny, pro které plati, ze pokud jsou rozdilné, maji rozdilna jména. Je vidét, Ze definovani
podminky je deklarativni a nikoliv algoritmické.



Dalsim piikladem je podminka, ktera vybere vSechny zaméstnance jejichz vek, je vétsi nez v 50 let.
self.emloyee.select(p : Person | p.age > 50)

Tento vyraz ¢teme nasledovné. Na mnozinu zaméstnanct aktivni tfidy je uplatnéna operace vybéru (select),
ktera vybira prvky spliujici podminku, ze vék zaméstnance je vétsi nez hodnota 50.

Dalsim ptikladem je vyraz jehoz vysledkem je mnozina vSech rozdilnych dat narozeni vSech osob.

self.emloyee?collect (birthDate) ?asSet

Na mnoZzinu zaméstnanci je uplatnéna operace collect, kterd vytvoii mnozinu vSech dat narozeni, nad touto
mnozinou je dale uplatnéna operace asSet, kterd z této mnoziny vytvoii mnozinu vSech rozdilnych dat
narozeni v§ech zamé&stanci.

Doufam, Ze vySe uvedené ukazky nazna¢i moznosti jazyka OCL, vice nez pokus o neuceleny popis jeho
syntaxe a sémantiky. Osobn¢ s tim jazykem namam viibec zadné zkuSenosti, takze za priklady neruc¢im.
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