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PARAMETRIC DIAGRAM:
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Blocks, or subtypes of Constraint Block, always A Full Portis a port which is considered as a separated - - : h : constraints . <ea
S N . ; ! e element of ow ning blocks. It may have internal parts or Block (as an inner element) will only display the inner elements of a classifier (parts, s1 Mitiply cost : Real to evaluate
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alue Properties: desc : String [0..1] ( . . " . additional elements (shapes, notes, and comments). s3 : Trigonometry based on Measures
Properties which are typed by Value Types or  |D:lntegerll] aninterface P Aot L ol An Objective Function (also  of Eflectiveness.
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Multiplicity ) o External Entity | actors like ports or intemal structures. B mcince A Unitis a quantity in terms of which the magnitudes ] A profile extends packages/subsystems o ____ B S
whocks aiocky | Defines the limits on the number b e chon Aot ot o™ B | ons or more and other model P
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kind of Association) stereotyped by «Block». Block owning the port via that port. If an undefined A Data Type is a type whose instances are identified only by or using the Containment relationship. O] ] : Multiply Higieat
Like any other Block, an Association Block can Interface is required for a port, the Block owning their values. A typical use of Data Types would be to I |
. g N ' N represent the primitive types of the programming language {
own properties and connectors. the port may call opﬁranons or send signals to used. For example, integer and string types are ofien treated e MagicDraw I |
its environment \ia that port. as data types. l
: ‘[e :Real ||
Application Plugins el
Register Now for No Magic SysML and MBSE Training Courses Sy Application| |~ Plugins ~
" <
X \
, . _ . . . . - \ Corporate Headquarters
* SysML Online and Onsite Training — Mote details can be found for these courses at: https://www.nomagic.com/setvices/ training.html M \ p q
’ uPDM
. L . o . ) ) S e One Allen Center
. / < _ / < e _ M .
MBSE Online Training — Our new three hour MBSE online training course taught by Sanford Friedenthal — More information can be ’ 700 Central Expressway South, Suite 110, Allen, Texas 75013

found at: https://www.nomagic.com/setvices/ training.html

Get Trained By No Magic, the team who writes the standards!

The Truth is in the Models®
www.nomagic.com

Phone: 214.291.9100 Fax: 214.291.9099 E-mail: sales@nomagic.com
Copyright © 2018 No Magic, Inc. MagicDraw is a registered trademark of No Magic, Inc.




STATE
MACHINE
DIAGRAM:

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

Deep History

@

Represents the most recent
active sub-state of its containing
state

Shallow History

When an object exits
and returns to the
same state in
response to an event.

<

| 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 occur.

Composite State | A composite state either contains one Final State
Transition " : N region or is decomposed into two or
( ) ﬁeﬂii'fi gﬁ:‘;‘i:r’:ex more orthogonal regions. Each region
has a set of mutually exclusive disjoint
and a target vertex. ices and a set of = Q
Entry Point
Orthogonal Q
et State N .
Protocol Transition An orthogonal state is a composite Exit Point
PROTOCOL o
s - PRI, Point
A protocol transition (transition as specialized in the Reference

Protocol State Machines package) specifies a legal

STATE
MACHINE
DIAGRAM:

Protocol Transition
to Self

transition for an operation. Transitions of the protocol
state machines have the following information: a
precondition (guard), on trigger, and a post condition.

When an object returns to
the same state after the

Submachine
State

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.

event occurs.

REQUIREMENTS DIAGRAM:

Download This Quick Reference Guide at www.nomagic.com/support/quick-reference-guides.html

Represents a default vertex that is the
source for a single transition to the default
state of a composite state. There can be at
most one initial vertex in a region.

A pseudo state signifying either n state of
an object (from which it may leave) or the
termination of the enclosing region.

The entry point connection identifies a
reference as the target of a transition.

The exit point connection identifies a reference

as the source of a transition.

Connection point references of a
submachine state can be used as a source
or target of transitions. They represent
entries into or exits out of the i

M
SYSTEM
MODELIN
LANGUAG

FORK Vertical/Horizontal
Serves to split an
incoming transition into
two or more transitions
terminating on
orthogonal target vertices

Join Vertical/Horizontal
Serves to merge several
transitions emanating
from source vertices in
different orthogonal
regions.

The choice points
are used to split
transition paths.

The junction vertices
ticr

state machine referenced by the
submachine state.

SysML Requirement Diagrams provide modeling constructs to represent text-based requirements and relate them to other modeling elements. These requirement modeling constructs are

intended to provide a bridge b
rationales, and relationships.

traditional requirement mar

tools and other SysML models. Requirement diagrams display requirements, packages, other classifiers, test cases,

Possible relationships available for Requirement diagrams are containments, deriveReqt and requirement dependencies (‘Copy’, ‘Refine’, ‘Satisfy’, ‘Trace’, and ‘Verify'). The call out notation
can also be used to reflect the relationships of other models. Requirements can also be shown on other diagrams to illustrate their relationships to other modeling elements.

Requirement: Performance Requirement: «physicalRequirement»
A Requi 1t specifies a ility or a A Performance Requirement refers to a Local Materials
condition that must (or should) be satisfied. requirement that quantitatively measures the Id ="PhR.1"

Text = "The distiller shall be
constructed using locally
available supplies."

Requirements are used to establish a
contract between the customer (or other
stakeholders) and those responsible for
designing and implementing the system. A
requirement can also appear on other

extent to which a system or a system part
satisfy a required capability or condition.
Physical Requirement:

A Physical Requirement specifies the physical
characteristics and/or physical constraints of

g to show its r to other a system, or a system part A test case is a method for verifying a requirement.
modeling elements. Design Constraint: ’ ‘ i «testCase» «testCasen | | «testCasen» |
Extended Requirement: A Design Constraint is a requirement that Safe Water Standard | | Local Water Requirements | |State Machine Activity | |Interaction
An Extended Requirement adds some specifies a constraint on the implementation w 4‘ ) K ’
properties to the requirement element. These of a system or on part of it. [ | | | |
properties are important for requirement Business Requirement: | erefine jcopy> averify»)| averifyy averifyy
management. Specific projects should add A Business Requirement is a requirement that L L 2 v
their own properties. specifies characteristics of the business [ i i ’ qui | ’ ility i ‘ ’ i i ‘
Functional Requirement: process that must be satisfied by the system. Safe [/:i""i“qu"e' Output Quantity W";' Sources mnota Flter

A Functional Requirement is a requirement Usability Requirement: N ™ Y - T

that specifies a behavior that a system or part A Usability Requirement specifies the fitness ! i VeReq iveReq q I tracen

of a system must perform. for use of a system for its users and other | AN | / 7

Interface Requirement: actors. «salisfy» N\ | /7 A
An Interface Requirement is a requirement Containment: | \ | / -~ \ ElsamYater.Study Report
that specifies the ports for connecting This relationship is used to decompose a | N N e \

systems and parts of a system. Optionally, it requirement into its constituent requirements. -

may include the items that flow across the Allocation: «designConstraint» e ionalos

connector and/or the Interface constraints. an allocation relationship to allocate one Pu 4 Clean Water Study Report

model element to another.

Rationale provides an
explanation for the definition
and use of an element.

Requirements Dependencies

race:
A ‘Trace’ relationship is a dependency that
provides a general purpose relationship
between a requirement and any other model
elements.

Verify:

A 'Verify' ipis a between a and a
test case or a model element that can determine whether the system
fulffills the requirement. Other dependencies, the arrow direction
points from the (client) test case to the (supplier) requirement.

; e USECASE DIAGRAM:
Sa'mf_y. . . . A 'Derive' ipis a between two [}
A'Satisty relationship s a dependency between (3 ooy o ¢ > dependency bet 0 requirer
fh;";q”"e.’"e"‘ a“dAas mﬁi’;:’"e"' thatfulfils 5o requirement is generated or inferred from the source
the arrow direction points from the satisfying rRe:'l_:'l‘r:m ent Actors represent roles A use case is a kind of

played by external
human users,

(client) model element to the (supplier)

requirement that is satisfied. A 'Refine' relationship is a dependency intended to describe how a

model element or a set of elements are used to further refine a

behavior-related
classifier that represents

2‘,’8 ‘o Jationshi is a depend betw requirement. Alternatively, it can be used to show how a text-based Actor ~ hardware, and other a declaration ofan
sup;:i'z r’:;ui'r"e':e'"‘" '(sma‘as;ﬁ)e:n:":”;ﬁ;‘ ‘88N & requirement refines a model element. subjects. offered behavior.
requirement (slave), specifying that the client «useCaseModel» "
requirement text is a read-only copy of the A Syst an oth:;kr:p;esematlon
supplier requirement text. Package that may Boundary @ packag
contains model
elements.
Look for These SysML Related Solutions sy ] Asusysom The ks (use)
is treated as relationship from use
F N M H an abstract | cinclude» ~ CaseAtousecase B
ro m 0 a g I c (] single unit. indicates that an instance

Cameo Systems Modeler — For more information
go to: https:/ /www.nomagic.com/products/

Association

of the use case A will also
contain the behavior as
specified by B.

cameo-systems-modeler.html

Salesperson

Cameo Simulation Toolkit — For more information
go to: https:/ /www.nomagic.com/products/
magicdraw-addons/cameo-simulation-toolkit.html

extension points
If review ed product
matches order

ParaMagic: For more information go to:

https://www.nomagic.com/products/

extended use case.

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.

—_—— = Update Inventory

(If review ed 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

magicdraw-addons/paramagic-plugin.html

are
vertices that are used to
chain together multiple
transitions.

e
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INTERACTION OVERVIEW

DIAGRAM:

The interaction diagram is new with UML 2.0. Itis 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 Act

of interactions.

Ineraction Use

ACTIVITY DIAGRAM:

ity diagram elements to
provide a high-level of logical progression through a set

SEQUENCE DIAGRAM:

Lifeline

Represents the existence of
an object during a

particular sequence of

I R

<

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

.

.

be repeated a number of times. If the
loop contains a separate interaction
constraint with a specification, the
loop will only continue if that
specification evaluates to true during
execution regardless of the minimum
number of iterations specified in the
loop.

breaking scenario in the sense that the
operand is a scenario that is performed
instead of the remainder of the enclosing
interaction fragment. A break operator

true and the rest of the enclosing
interaction fragment is ignored.

with a guard is chosen when the guard is

behavior where either the
(sole)operand happens or
nothing happens. An option
combined fragment is used to
model "if-then" construct.

interactions.
General message, not fully P Acall
Activation Bar Message specified. call represents the
Focus of control. Shows request to invoke a
the period during which L] Message specific operation.
an object is performing ! A send . |
an action either directly send message i |
i or through a Send specifies the sending Repl i -rl;lzsr?sp:iy\em veasIz:gefrom a
| subordinated Message / ofa regruesl to invoke Me’;sya e | prior synchronous
! procedure. H Sychronous il operation. ! 9 | message / call message.
| i Message | | i
] | ] | i
| | | | ]
= . 1 ] I
‘H‘*’ m = - : 3¢ A delete
Sequence 2 Delete message
| Create i Acreate terminates an
message Message e
T N T Message | > object, i.e. the
I Interaction Use ! | specifies the — end of its lifeline.
A top set of i A | | creation of an H -
reference may be used in communication diagrams, ! object, i.e. the
sequence diagrams, start of its lifeline.
i ion overview di: and time di
looj _w
{1 Loop (1 Break {1 Option [1 Negative
The loop combined fragment The interaction operator brk designates that The option combined fragment The interaction operator neg
represents that the loop operand will the i fragment a opt a choice of designates that the combined

fragment represents traces that are
defined to be invalid. The set of traces
that defined a combined fragment with
interaction operator negative 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.

Opaque Action

Object Node

fundamental unit of an
executable functionality.

An opaque action is introduced for
implementing specific actions or for use
as a temporary place holder before
some other actions are chosen.

The Activity nodes are introduced to
provide a general class for the nodes
connected by activity edges.

A data store node is a central buffer

«datastore»

node for a non-transient information. A
data store keeps all tokens that enter

Activity Parameter Node

CallOperationAction

(ClassName ::Operations)

Accept | occurrence of an event that
£ Event meets the specified conditions.

it, copies them when they are chosen
to move downstream.

It is an object node for inputs
and outputs to the activities.

An action that transmits an operation
call request to the target object,
where it may cause the invocation of
the associated behavior.

FORK Vertical/Horizontal

Serves to split an incoming transition into two
or more transitions terminating on orthogonal
target vertices

Join Vertical/Horizontal

Serves to merge several transitions
emanating from source vertices in different
orthogonal regions.

Is an action that waits for the Is an action that creates a signal

instance from its inputs, and
transmits it to the target object,
where it may trigger the state
machine transition or the execution
of an activity.

Send Signal

The Accept event actions
handle event occurrences
detected by the object owning
the behavior.

Aloop node is / at(Time Event)
structured activity node
that represents a loop
with the setup, test, and
body sections.

Selectthe |
reading item to
remove

time by an expression. The
B might be relative to some
other points of time.

result N

)

gt
Input Pin

An input pin is a pin that holds Output Pin

| input values to be consumed by an
| action. They are object nodes that
| receive values from other actions
through object flows.

F gt P Ty

/ Order
Value Pin of
Anvalue pin is an input pin that
provides a value to an action

Swimlanes are used to
organize responsibility for
actions and sub activities
according to the class,

alternatives.

A conditional node is a structured
activity node that represents an
exclusive choice among

c e class that does not come from an
dividing an activity diagram.  incoming object flow edge.

«sequencer «structured»
Sequence Node Structured Activity Node
alculate [Order Accepted)

/. Afime event specifies a point of

expression might be absolute or |/

Activity Diagram. It has no
incoming edges.

An activity final node
terminates the Activity
Diagram.

The flow final node
terminates a flow and
destroys all tokens that arrive
at it. It has no impact on other
flows in the activity.

Decision is a control node
between outgoing flows. A
decision node has one control
flow and multiple outgoing
control flows.

A merge node is a control
node that brings together
multiple alternate flows. A
merge node has multiple
control flows and one
outgoing control flow.

«createObject»
AnyAction

This element is introduced in order
to maintain any other desirable
action element with an appropriate
metaclass stereotype applied.

Any Action

This element is introduced in order to
maintain any other desirable action
element with an appropriate metaclass
stereotype applied.

(<sierative>>

1 Expansion Region

An expansion region is a
structured activity region that
| executes multiple times

| corresponding to the elements |
of an input collection.

A pin that holds output values produced
by an action. Output pins are object
nodes that deliver values to other
actions through object flows.

[Order Accepted]

(Order Rejectet

Exception Handler

An exception handler is an element that specifies a
body to execute in case the specified exception
occurs during the execution of the protected node.

)| Astructured activity node is
an executable activity node
that may have an expansion
into the subordinate nodes.
The structured activity node

ts a structured

[
[
possible loan date |
and e-mail [
,,,,,,,,, et s
body. [ Fill Order
Recalculate | glor)
possible loan date ceive | B
and e-mail || order | rder Rejected] Close
| notifications y | Order

(" Display the new possible |
loan date in the reservations |

\
|
|
|
|
|
|
|
R —
|
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A sequence node is a structured
activity node that executes its
actions in order.

portion of the activity that is
not shared with any other
structured node,

) except for nesting.

The alternative combined fragment alt
represents a choice of behavior.
Alternative combined fragment has
several operands. At most one of the
operands has to be chosen.Using
alternative combined fragment you
can model if-then-else statement.

that the fragment

The interaction operator par designates

The interaction operator seq
i that the

parallel merge between the

a
of

aweak

that occurrence specifications of the
operands may be interleaved without

the operands. A parallel merge defines a
set of traces that describes all the ways

between the behaviors of the
operands. It is the same as parallel
execution,except that event on the
same lifeline from different sub

fragment

An action is a named An initial node is a starting [ait] [par ] seq consider
element that is the point for executing an (1 Alternatives {1 Parallel {1 Weak Sequencing {1 Consider

The interaction operator
con designates which
messages should be
considered within this
combined fragment. This
is equivalent to defining
every other message to be

designates that there are some
message types that are not shown
within this combined fragment. These
message types can be considered
insignificant and are implicitly ignored

designates that the combined
fragment represents a critical
region. A critical region means
that the traces of the region
cannot be interleaved by other

obstructing the order of the occurrence fragments are ordered in the same ignored.
************* specifications within the operand. order as the sub fragments within the
[else] enclosing weak sequencing fragment.
ignore critical assert
[ 1gnore [l Critical Region [] Strict Sequencing [1 Assertion
The interaction operator ign The interaction operator crt The i tion operator str The i ion operator asr

that the fragment

a strict sequencing between the
behaviors of the operands. The
semantics of strict sequencing defines
a strict ordering of the operands on the

that the
fragment represents an
assertion. The sequences of the
operand of the assertion are the
only valid continuations.All other

if they appear in a (on first level within the fragment result in an invalid
execution. those Lifelines covered by the with interaction operator strict. trace.
region).
- | |
Found 1 | |
M o !
- I I
A found message is a message 1 | State Invariant
where the receiving event —‘£ o )
oceurrence is known, but there T2 5@ Lost [consider (g, v, w3 ] | | AStatelnvariant s a runtime
is no (known) sending event 1 . constraint on the participants of
j h Message | 2 v | I i i
occurrence. We interpret this to 9 0 the interaction. It may be used to
be because the origin of the A':osl r&essags_is amessage i | | specify a variety of different kind
. : ] where the sending event of constraints, such as values of
:;‘i;:ag:s'csﬁ;::sr']de the scope : occurrence is known,but there is assert . : attributes or variables, internal o
- ! no receiving even toccurrence. 3 | 340 | | external states, and soon.
We interpret this to be because - |
the message never reached its 2
destination. | {¥pd=15}~ |
| | |
| | |
| |

Tyler : Customer 2

|
.

=

1: placeOrder(Order order)

5: return order

| Tierney : Phone Operator -2~ |

| Kaydee : Cook 2. |

l______

2: getOrder(Order order)

loop

[pizzaNotDone]

[pizzaFinished]

4: return order

3: cookPizza()




