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• Para baixar o demo enquanto não temos o “oficial”
✓1- UML 2 diagramming, OO software modeling, Source

code engineering Tool MagicDraw UML from No Magic

✓https://www.magicdraw.com/main.php?ts=download&cm
d_show_mirrors=8731&menu=download_cameo_systems
_modeler&c=a62cfa6271bd46bf5452e1480138f711&pr=8
013&NMSESSID=9f3d0fe455b0b1dd17b3d81f94244dcc&p
roduct_version=2021x&product_edition=Cameo+Systems
+Modeler%7CEnterprise&group=39    

✓2- Fazer cadastro

✓3 - Selecionar Cameo Systems Modeler no menu à 
esquerda

✓4 - versão 2021x LTR / Edição Enterprise

✓5 - Baixar a versão (No Install)
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Resources for this lecture

Essa é uma versão trial para ser 
usada somente nas nossas 

aulas!!!
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https://www.omg.org/spec/SysML
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https://www.omg.org/spec/SysML


SysML History / Timeline
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• SysML is a general-purpose graphical modeling language that supports 
the analysis, specification, design, verification, and validation of complex 
systems. These systems can include hardware and equipment, software, 
data, personnel, procedures, facilities, and other elements of human and 
natural systems.

• SysML can represent the following aspects of systems, components, and 
other entities:
• Structural composition, interconnection and classification;

• Flow-based, message-based, and stateful behavior;

• Constraints on physical and performance properties;

• Allocations between behavior, structure, and constraints; and

• Requirements and their relationship to other requirements, design elements, and 
test cases.7
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History of Object-Oriented Languages

8 SysML 1.4 SysML 2



UML –
Unified
Modelling
Language
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Adaptation of the UML to the systemic domain
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SysML taxonomy.



• Each type of diagram is summarized here, along with its relationship to UML 
diagrams:
• Package diagram – presents the organization of a model in terms of packages that contain 

model elements (same as UML package diagram).
• Requirement diagram – presents text-based requirements and their relationships to other 

requirements, design elements, and test cases to support requirements traceability (not in 
UML).

• Activity diagram –  presents a flow-based behavior indicating the order in which actions 
are performed based on the availability of their inputs, outputs, and control, and how 
actions transform inputs into outputs (UML activity diagram modification).

• Sequence diagram – presents the behavior in terms of a sequence of messages exchanged 
between systems or parts of systems (same as UML sequence diagram).

• State machine diagram – presents the behavior of an entity in terms of its transitions 
between event-triggered states (same as the UML state machine diagram).

• Use case diagram – presents functionality in terms of how a system is used by external 
entities (i.e., actors) to achieve a set of goals (same as the UML use case diagram).

• Block definition diagram – presents structural elements, called blocks, and their 
composition and classification (modification of the UML class diagram).

• Internal block diagram – presents interconnection and interfaces between the parts of a 
block (modification of the UML composite structure diagram).

• Parametric diagram – presents constraints on property values, such as F = m * a, used to 
support engineering analysis (not in UML).
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SysML structural diagrams
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SysML Behavioral Diagrams



•It is 
•a visual modelling language that provides
•Semantics (meaning)
•Notation (Representation of meaning)

•It is not
•a methodology or a tool
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SysML



Diagram Basic Parts
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• Each SysML diagram should 
have a diagram frame that 
includes the contents of the 
diagram. 

• The frame corresponds to a 
model element that provides 
the context for the content 
of the diagram. 

Frame
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• The header diagram is a rectangle 
with its bottom right corner cut off. 
Includes the following information: 
• Diagram kind - An abbreviation 

indicating the type of diagram. 
• Model element kind - The type of 

model element that the diagram frame 
corresponds to. 

• Model element name - The name of 
the model element to which the 
diagram frame corresponds. 

• Diagram name - the name of the 
diagram, which is usually used to 
indicate the purpose of the diagram. 

• Diagram usage - a keyword that 
indicates a specialized use of a diagram. 
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Header



• Activity diagram - act 

• Block definition diagram - bdd 

• Internal block diagram - ibd 

• Package diagram - pkg 

• Parametric diagram - par 

• Requirement diagram - req 

• Sequence diagram - sd 

• State machine diagram - stm 

• Use case diagram - uc 

Header – Diagram Kind 
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• Different diagram types have diagram 
frames that correspond to different types 
of model elements.
• Activity diagram—activity 
• Block definition diagram—block, 

constraint block, package, model, 
model library 

• Internal block diagram—block 
• Package diagram—package, model, 

model library, profile, view 
• Parametric diagram—activity, block, 

constraint block 
• Requirement diagram—package, 

model, model library, requirement 
• Sequence diagram—interaction 
• State machine diagram—state 

machine 
• Use case diagram—package, model, 

model library 

Header – Element Kind

The template element kind should be shown in the 
header to avoid ambiguity if the diagram can 
represent more than one type of template element 
allowed.
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• Because a model can contain 
considerable amounts of 
information, the modeler can 
choose to include only selected 
model elements in a specific 
diagram for a given purpose, 
while hiding other model 
elements that might detract from 
that purpose. 

• The diagram name is user-
defined and is intended to 
provide a concise description of 
the purpose of the diagram.

Header – Diagram Name
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• The diagram usage indicates that 
a diagram is intended to support 
a specific usage. 

• The usage name of the diagram 
is included in the header in angle 
brackets called guillemets.

Header – Diagram usage
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• The diagram description is an 
optional note attached inside 
or outside the frame of the 
diagram. 

• It is intended to allow the 
modeler to capture additional 
information about the diagram.

Diagram Description
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• The diagram content area, 
sometimes called a canvas, 
contains elements that 
graphically represent 
elements of the model.

Diagram Content
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Block Diagrams
MODELING STRUCTURE WITH BLOCKS – CHAPTER 7
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• The block is the modular unit of structure in SysML that is used to define a type 
of system, component, component interconnection, or item that flows through 
the system, as well as external entities, conceptual entities, or other logical 
abstractions.  A block describes a set of instances that share the block’s 
definition. A block is defined by its features, which may be subdivided into 
structural features and behavioral features.

• The block definition diagram (bdd) is used to define blocks in terms of their 
features and their structural relationships with other blocks. The complete 
header for a block definition diagram is as follows: 

bdd [model element kind] model element name [diagram name]

• The internal block diagram or ibd resembles a traditional system block diagram 
and shows the connections between parts of a block. The internal block diagram 
header is depicted as follows:

ibd [block] block name [diagram name]
28

Block diagram introduction
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Example block definition diagram
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Example internal block diagram



Block basics
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• The block is the fundamental modular unit for 
describing system structure in SysML. 

• The block symbol is a rectangle that is segmented 
into a series of compartments. The name 
compartment appears at the top of the symbol and 
is the only mandatory compartment. 

• Other kinds of block features—such as parts, 
operations, value properties, and ports—can be 
presented in other compartments of the block 
symbol. 
• All compartments, apart from the name compartment, 

have labels that indicate the kind of feature they contain. 
The labels are depicted in lower case italics, are plural, 
and include spaces between words.
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Blocks



• Properties are structural features of a block. A property has a type that 
defines its characteristics, which may be another block, or some more 
basic type such as an integer.
• Part properties (parts for short) describe the decomposition of a block into its 

constituent elements. 

• Reference properties whose values refer to parts of other blocks. 

• Value properties describe the quantifiable characteristics of a block, such as its 
weight or velocity.

• The properties compartment of a block can display its properties of any 
kind.
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Properties



• Parts descrevem as relações de composição
entre blocos.
• Esse tipo de composição hierárquica de blocos é

frequentemente visto em uma lista de materiais
(também conhecida como lista de peças ou
árvore de produtos).

• Uma parte geralmente representa um bloco,
embora também possa ser um ator.

• A part é uma característica de um bloco e, como
tal, pode ser listado em um compartimento de
peças separado dentro de um bloco.

• Multiplicidade: 0..x (1-*)

Parts
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Parts
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References



• Value properties are used to model the quantitative characteristics of a 
block, such as its weight or velocity. 

• The following are the different value type categories: 
• A primitive type supports the definition of scalar values. Integer, String, Boolean, 

and Real are predefined primitive types in SysML. 

• An enumeration defines a set of named values called literals. Examples of 
enumerations are colors and days of the week. 

• A structured type represents a specification of a data structure that includes more 
than one data element, each of which is represented by a value property. 

Values (Also called attribute)
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Values
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Behaviour
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• Blocks provide a context for behaviors, which encompasses any and all
descriptions of how the block handles inputs, outputs, and changes to its
internal state.

• A block can designate a behavior as its primary behavior (classifier).

• These behaviors will be used in activities/state machines and interactions.
• Activities turn inputs into outputs.

• State machines are used to describe how the block responds to events.

• Sequences describe how parts of a block interact with each other using message
passing

Behaviors
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Block Relationships
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• Composite associations - describe whole-part relationships. 

• Reference associations - describe a logical hierarchy that references blocks 
that are part of other composition hierarchies.

• Heritage - describe the hierarchical specialization of elements
• Polymorfism – different objects, with the same root, that can response to the same

request
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Relationships between blocks



• A composition relates two blocks in a relationship of part to whole. 
• It has two ends, one describing the whole and the other describing the part. 

• The upper bound of multiplicity at the integer end is always 1 because an instance 
of a part can only exist in a whole at any given time. 

• A composition is shown as a line between two blocks; the end of a 
composite association is adorned by a black diamond. 

• Each end of the composition can show a name and a multiplicity. 

Composition
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Composition example



• References, enable an instance of a block that contains the reference 
property to refer to an instance of the block that types the reference 
property. 

• Reference associations are used in a block definition diagram to capture 
relationship between blocks.

• A reference association is represented as a line between two blocks. One 
end of an association can be represented by a white diamond 
(aggregation). 
• When there is a reference property at only one end, the line has an open 

arrowhead at the end of the binding pointing from the owner of the reference 
property to the referenced type. 

• There is no arrowhead at the end of the binding that owns the reference property. 
• If the reference binding is bidirectional (that is, it has reference properties at both 

ends), there are no arrowheads at either end. 

Reference
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Reference example



• In SysML, a classifier is a type that can be used as the basis for more
specific types.

• A more specialized classifier will inherit the common features of the more
general classifier and may contain additional features unique to it.

• The relationship between the general classifier and the specialized 
classifier is called generalization or specialization. 

• Different blocks in a classification hierarchy can have different structural
characteristics.

• When a resource in a superclass is reset into a subclass, the original
resource in the superclass is no longer available to the subclass.

Heritage
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Properties (values) especialization
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Polymorphism example



• A block 
configuration is 
constructed 
using the 
generalization 
relationship.

• The 
configuration 
becomes a 
subclass of the 
block for which 
it is a 
configuration.

Block Configuration
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Block Internal Interconnection 
(ibd)
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Internal Block Diagram
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• A port represents an access point on 
the boundary of a block and on the 
boundary of any part or reference 
typed by that block. 

• A block may have many ports that 
specify different access points. Ports 
can be connected to one another by 
connectors on an internal block 
diagram to support the interaction 
between parts.
• A full port is equivalent to a part on the 

boundary of the parent block that is 
made available as an access point to 
and from the block.

• A proxy port does not constitute a part 
of its parent block, but instead provides 
external access to and from the features 
of its parent block or the block’s parts 
without modifying its inputs or outputs.55

Ports



• A connector is used to connect two parts and provides the opportunity for 
those parts to interact, although the connector alone says nothing about 
the nature of the interaction. 

• The interaction may include the flow of inputs and outputs between 
parts, the invocation of operations on parts, or the sending and receiving 
of signals between parts, or it may be specified by constraints on the 
properties of the parts at each end. 

• A connector can have an association block that allows for further 
definition of the characteristics of the connection.

• In an ibd, the connector between two parts is represented as a line 
connecting two part symbols.

Conector
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Connecting ports



• Defining the flows between different 
parts of a system can provide an 
abstract view of their interactions.

• Each flow property has a name, type, 
multiplicity, and direction.

• An item flow specifies the type of item 
flowing and the direction of the flow.
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Flows
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Item flows between ports.


	Default Section
	Slide 1: SYSML introduction
	Slide 2

	Untitled Section
	Slide 3: Resources for this lecture
	Slide 4
	Slide 5

	SysML Introduction
	Slide 6: SysML History / Timeline
	Slide 7: SYSML 
	Slide 8: History of Object-Oriented Languages
	Slide 9: UML – Unified Modelling Language
	Slide 10: Adaptation of the UML to the systemic domain
	Slide 11: SysML taxonomy.
	Slide 12
	Slide 13: SysML structural diagrams
	Slide 14: SysML Behavioral Diagrams
	Slide 15: SysML

	Diagram parts
	Slide 16: Diagram Basic Parts
	Slide 17: Frame
	Slide 18: Header
	Slide 19: Header – Diagram Kind 
	Slide 20: Header – Element Kind
	Slide 21: Header – Diagram Name
	Slide 22: Header – Diagram usage
	Slide 23: Diagram Description
	Slide 24: Diagram Content

	Block Diagram
	Slide 25
	Slide 26: Block Diagrams
	Slide 27
	Slide 28: Block diagram introduction
	Slide 29: Example block definition diagram
	Slide 30: Example internal block diagram
	Slide 31: Block basics
	Slide 32: Blocks
	Slide 33: Properties
	Slide 34: Parts
	Slide 35: Parts
	Slide 36: References
	Slide 37: Values (Also called attribute)
	Slide 38: Values
	Slide 39: Behaviour
	Slide 40: Behaviors
	Slide 41
	Slide 42: Block Relationships
	Slide 43: Relationships between blocks
	Slide 44: Composition
	Slide 45: Composition example
	Slide 46: Reference
	Slide 47: Reference example
	Slide 48: Heritage
	Slide 49
	Slide 50: Properties (values) especialization
	Slide 51: Polymorphism example
	Slide 52: Block Configuration
	Slide 53: Block Internal Interconnection (ibd)
	Slide 54: Internal Block Diagram
	Slide 55: Ports
	Slide 56: Conector
	Slide 57: Connecting ports
	Slide 58: Flows
	Slide 59: Item flows between ports.


