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Classes contain Attributes
and operations

A relationship

Port

E] A port is a property of a classifier that
specifies a distinct interaction point
between that classifier and its

environment or between the (behavior of
the) classifier and its internal parts.
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A usage is a relationship in which one

element requires another element (or set of

elements) for its full implementation or
operation.

Template Binding
A binding is a relationship between a
template and a model element generated
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o ad general and a more @ The description of a visible behavior of from the template.
specific element. a class, a component or a package.
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A connection among Collaboration
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classes, which also = A collaboration is represented as a

means a C_OHHECHOH & S / kind of classifier and it defines a set
among objects of those of cooperating entities to be played
classes. by instances (its roles) as well as a

set of connectors that define

communication paths between the
An aggregation is an association participating instances.
that represents a whole-part

relationship. e

A composition is a form of -size = (100,100)
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ownership and coincident lifetime of

part with the whole. il
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objects of each type that may participate
in the association.
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A realization signifies that the client
set of elements are an implementation
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It indicates a set of properties
that defines how a component
should be deployed

The instance of an

deployment specification
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A package is a namespace that may contain any model elements, including other packages. '
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An artifact represents a physical piece of
information that is used or produced by a

structures, behaviors,and
«components =]

Port L|'| Catalog

process.

Ports represent interaction points between
a classifier and its environment. A port has
the ability to specify that any requests

arriving at this port are handied.

All functionalities implemented
by a particular component.

Interface

«components =
Maller

J.EE
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The Component may be used to
define the requirements for each
physical software element.

A component Instance Is an actual
component the conforms 1o the
component specification.

Package

that may

contain model elements.
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Node represents a processing Node i
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ing capability as well.
< The element that is used to
Fl L s'e;eulype:;me fiat I Execution indicate that a node Is an
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wexecution environments operaling systam or instance of the execution
iy g pein i g | Instance environment.
software can run.
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A physical computational Device
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capability upon which B
artifacts may be deployed for
an execution. o
Antifact Instance The instance of an
§ o arfifact element.
wartiach [ An artifact rep! a physical piece

of information that is used or produced — —
by a software development process. | Replovment ") | The instance of a

= e\ermem.
«deployment spec» [ | 1t jndicates a set of properties
that defines how a compaonent Package

should be deployed. A namespace that may
contain model elements.
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GComponent Realization A component realization concept is
= specialized in the Components package to

«components [
Service (optionally) define the Classifiers that realize

of its provided and required interfaces.

[ «components

the contract offered by a component in terms

which one element requires

another alement (or sat of
o elements) for its full

o e

{ v or
\41 e Usage is also used to create

required interface.

Ry I rifacis [ A deployment is the
allocation of an
artifact to a node.
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5 - A ication path is an
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A connection

+name : Cheese Types

Realization
A realization signifies that the client
are an implementation

Packages may participate in the same set of relationships as a class. Package
dependencies are derived from relationships between model elements contained in each

lBu-In“:}.L ___|owner| et of

of the supplier sat, which serves as
the specification.

i «components & *‘

batween two

objects.

Manifestation

] «manifests

wartifact» [
orde

association between nodes
through which they can
exchange information.

A manifestation is the
concrete physical rendering of
one or more model elements
by an artifact.
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Shallow History
() ‘ stale

‘When an object exits
st ) and returns to the

| same stale in
responsa to an event.

Rapresents tha most recent active
configuration of the composite state
that directly contains the pseudo

Rapresants tha most recent
active sub-state of its containing
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< and a target vertex.

e

Adirected refationship
between a source verlex

Protocol Transition
A protocol transition (transition as specialized in the
Protocol State Machines package) specifies a legal
transition for an operation. Transitions of the protocol

slate machines have the following information: a
precondition (guard), on trigger, and a post condition.

Protocol Transition |
to Self

When an object returns to
the same state after the
specified event occurs.

Composite State

Submachine
State

A state models a situation during which
some (usually implicit) invariant
conditions hold. The Invariant may
represent a static situation such as an
object waiting for some external events
to aceur.

A composite state either contains one
region or is decomposed into wo or
mare orthogonal regions. Each region
has a set of mutually exclusive disjoint
subvertices and a set of transitions.

An orthogonal state is a composite
state wilh al lsast two regions.

The submachine state specifies the
insertion of the specification of a
submachine state machine. The
submachine state is a decomposition
mechanism that allows factoring of
common behaviors and their reuse.
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Represents a default vertex that is the
source for a single transition to the default
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Serves to splitan

Initial state of a composite state. There can be at incoming transition into
most one inifial vertex in a region. two or more transitions.
terminaling on
@ orthogonal target verfices
Fifial State A pseudo state signifying either n state of
e e e s ettt
¢ Serves to merge several
transitions emanating
Q The entry point connection identifies a I from source vertices in
Emry Point reference as the target of a transition. f;g;r:r!n orthogonal
® The exit point connection identifies a reference
as the source of a transition. The cheice points
Exit Point <> are used to split
transition paths.
o Connecticn point references of a
c“’;, s | submachine state can be used as a source
Relinse or target of fransitions. They represent The junction vertices
[ | entries into or exits out of the i are tic-fr
state machine referenced by the vertices thal are used to
submachine state. chain together multiple
transitions.
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The interaction diagram is new with UML 2.0. ltis a
variant of the Activity diagram that enables users to
represent an overview of control flow between
interactions described by Sequence diagrams. The
Interaction Overview uses Aclivity diagram elements to
provide a high-level of logical progression through a set
of interactions.

<

The Interaction Use element is used
to represent a Sequence diagram.

Ineraction Use
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constraint with a specification, the
loop will only continue if that
specification evaluates to true during
execulion regardless of the minimum
number of iterations spacified in the
loop.

instead of the remainder of the enclosing

interaction fragment. A break operator
with a guard is chosen when the guard
true and the rest of the enclosing
interaction fragment is ignored.

nothing happens. An option
combined fragment is used to
moedel "if-then” construct.

Lifeline
Represents the existence of an
1 abject during a particular 1 1 1 1
| sequence of interactions. ! : " Acall message
] | 1 Call represents the
General message, not full
t Activation Bar Message specified. g ¥ Message | | reauesttoinvoke a
Faocus of control. Shows the 9 specific operation.
period during which an object L ____3
is performing an action either Ty Repl | The reply message
direcily or through a A send message ply I returns the values from
) subordinated procedure. Send spacifies the sending Message | prior synchronous
! Message / of a request to invoke - I} iressage].call meseand:
A Sychronous '+~  aspecific operation. 3. |
1 ] 1 |
= | Message 1 Diagonal Requires some time to
() S L arrive, during which
' A create message Message u
Sequence 2 ; Create specifies the creation another action accurs.
. M g of an object, i.e. the
1 I |
| Eoracilon Uis ! L startof its lifeline. ] !
| Areferanca to a pradefined set d | \|/ A delete message
1 of interactions. A reference may Recursive 7\ terminates an object,
I be used In Communication message Delete i.e. the end of its
| diagrams, Sequence diagrams, Message Message lifaline.
I Interaction Overview diagrams, to Self A connected set of L
»: and time diagrams. T messages can been closed ]
| 1 and marked as iteration. 1
| ] |
loop break opt neg
1] Loop 11 Break 11 Option [1 Negative
The loop combined fragment The interaction operater brk designates that The option combined fragment The interaction operator neg
represents that the loop operand will the combined fragment represents a opt represents a choice of designates that the combined
be repeated a number of times. If the breaking scenario in the sense that the behavior where either the fragment represents traces that are
loop contains a separate interaction operand is a scenario that is performed (solejoperand happens or defined to be invalid. The set of traces

that defined a combined fragment with
interaction operator negalive is equal
to the set of traces given by its (sole)
operand, only that this set is a set of
invalid rather than valid traces.

Actors represent roles
played by external

Connector to Self

Self connector for
self-calls. It begins
and ends on the same
lifeline.

Message /
Synchronous

1. Message
A Message defines a
particular communication
between a pair of objects. It
implies that one object uses
the services of another
object, or sends a message
to that object.

4: Reply
= >

Reply Message
A reply message retums values for a
synchronous message.

3: Send
e

Send Mnssagn 1
Asynchronous Message

A send message specifies the
sending of an asynchronous message
1o an object. An asynchronous
message does not have a
comresponding reply message.
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human users,
Actor = hardware,and other
subjects.
B System
A namespace Boundary
Order Processing |  that may
contain model
elements.
S =] A subsystem is " UseCaseA
treated as an
abstract single
unit. | winclude»
Association

A use case is a kind of
behavior-related
classifier that represents
a declaration of an
offered behavior.

Another representation
of a package.

An include relationship
from use case A to use
case B indicates that an
instance of the use case A
will also contain the
behavior as specified by B.

Salesperson

Receive Product

extension points
If reviewed product
matches order

The participation of an actor in a use case,
i.e. instances of the actor and instances of
the use case communicate with each other.

«extend»

(If reviewed product matches order)

A relationship from an extending use case to an extended use
case that specifies when the behavior defined in the extending
use case can be inserted into the behavior defined in the

extended use case.

e

Update Inventory
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request lo invoke a specific
operation.

‘ Sensor |

{RTduration = “(100, 'ms')}

Create Message
A create message invokes the

: Creale  creation of an object.

Delete a Message
A delete message represents the
destruction of an object.

«SAlriggers
«RTevents
s

Connacior Specifies a link that
enables
communication
between two chjects.
«RTtimers «SAschedRes»
Call Message «CRconcurrents TelemetryGatharer
A call message represents the TGClock

{RTat ="(periodic’, 100, 'ms')"}

| aRTactions
| RTduration = (1.5, 'ms’)"

«RTactions
‘RTdurauun ="(335, 'ms)"

‘ «RTactio

‘RTduralum ="(15, 'ms))"

i RTevent s
&2‘ vent «SAagtion»
. «RTactions

&

{RTduration = "(1.5. 'ms')}

«SArasponsen
«RTaction»

{RTduration = "(33.5, 'ms')}
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ACSystem
A d = cluration i
Duration
d.3d] Constraint
: Gorgl out A duration
defines a value
specification that
spacifias the
temporal
T+ 1 distance between
two time instants.
ACSystem
1: insart {=now)

Time Constraint

Specifies the

[an] [par ] [ seq] [ consider ]
C An Initial node ks a starti — i . [ Alternatives. () Parallel 1] Weak Sequencing [l Consider
N o An action isa named n initial node is a starting FORK Vertical/Horizontal The alternative combined fragment alt The interaction operator par designates The interaction operator seq The interaction operator
Action ) slement that is the . point for executing an Serves to split an incoming represents a choice of behavior. that the fragment a i at the ined fragment con designates which
M — fundamental unit of an Activity Diagram. It has no transition into two or more Alternative combined fragment has parallel merge between the of a weak i messages should be

executable functionality.

An action that transmits an operation call

incoming edges. transitions terminating on
orthogonal target vertices

An activity final node

several operands. At most one of the
operands has lo be chosen.Using
alternative combined fragment you
can model if-then-glse statement,

the operands. A parallel merge defines a
sat of traces thal describes all the ways

that occurrence specifications of the
operands may be interleaved without

between the behaviors of the

same lifeline from different sub

operands. It is the same as parallel
execution,except that event on the

considered within this
combined fragment. This
is equivalent lo defining
every other message o be

node, except for nesling.

combination of min and
max timing interval
I values.
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lyment/f > Paymef
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(ClassName :) J request to the target object, where it may grmlnales Ll obstructing the order of the accurrence fragments are ordered in the same ignored.
_— cause the invocation of the associated egrgm. . === === specifications within the operand. order as the sub fragments within the
behavior. [else] enclosing weak sequencing fragment.
The flow final node terminates Join Vertical/Horizontal
An opaque action is introduced for ® aflow and destroys all tokens Serves to merge several
( Opaque Action ) Implementing specific actions or for use that amive at it. It has no — transitions emanating from
pacueActien ) as a temporary place holder before impect onother fowain the gollrc vortices in diflafent [ignore ] [[critical [strict | [assert]
some other actions are chosen. activity. ontogonal regions. 2 i i i
(1 Ignore {1 Critical Region [] Strict Sequencing {1 Assertion
Decision is a control node that The Iinteraction operator ign The interaction operator crt The operator str The 1 operator asr
The Activity nodes are introduced to chooses between oulgaing designates that there are some designates that the combined that the combined fragment represents designates that the combined
Joct Noda provide a general class for the nodes flows. A decision node has one message types that are not shown fragment represents a critical 4 strict sequencing between the fragment represents an
connected by aclivity edges. control flow and multiple ‘within this combined fragment. These region. A critical region means behaviors of the operands. The assertion. The sequences of the
tGoin ntrol flow: P message lypes can be considered that the traces of the region ‘semantics of strict sequencing defines operand of the assertion are the
g outgeing col s insignificant and are implicitly ignored cannot be interleaved by other & sirict ordering of the operands on the only valid continuations All other
— = A data store nede is a 09_"""'“ h”!fe’ if they appear in a i lions (on first level within the combined fragment continuations result in an invalid
«datastorex node for a non-transient information. A A merge node is a control exacution. those Lifelines covered by the with interaction operalor strict. traca
data store keeps all tokens that enter it, ode that b y together region).
- copies them when they are chosen to node; At bEnmsog e
rmove downstream. multiple alternate flows. A
merge node has multiple
control flows and one outgoing
Activity Parameter Node | It is an object node for inputs control flow.
i i and outputs to the activities.
Is an action thal wails for the Is an action thal creates a signal instance ANy Action !:l
oceurrence of an event that —_— from s inpuls, and transmils it fo the targat  This element is introduced in order to maintain Found
meets the specified conditions. Send8ignal =5 ioct whire il may irigger the siale any other desirable action element with an Message @ !
The Acospt event actions handle machine transition or the tion of an ype applied. 4
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| setup = | Alopnodsisa A time event specifies a point ! L Message constraint on the participants of
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