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Introduction to SysML

Part 2.0: Blocks and Block 

Definition Diagrams

With tutorial exercises using MagicDraw
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• Blocks and their Characteristics

• Block Definition Diagrams

• Hands-on Exercise Organization

• Demonstration of Exercises

Learning Objectives
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• Block = the independent concept of a thing
– Independent = the thing itself, not as part of a larger system

– Blocks can be abstract or concrete

• A Block can represent a
– System

– Subsystem

– Mechanical Component

– Software Module

• Blocks are defined by their characteristics
• Blocks can own behaviors

• Blocks can satisfy requirements

• Block’s user-defined characteristics are called Properties

Blocks

► User

► Building

► Gravity

► The Supreme Court
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Properties of Blocks
Element Name Describes Typed by

Part Property What parts is a block composed of Block

Value Property

What values (numbers or strings) are characteristic of 

the block Value Type

Flow Property What items can flow in/out of the block Item

Item Property What items flow inside the block Item

Reference (Shared) 

Property

What external or common elements must be referred 

to in order to describe the block Block

Constraint Property What quantitative constraints apply to the block

Constraint 

Block

Special Cases

Adjunct Property deals with activity decomposition Behavior

Participant Property deals with ends of association blocks Block
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• Value Properties = Characteristics of block that 
can be described by numbers or strings

• Each value property should include a value type

• A value type is a SysML element that provides 
context or meaning to the value property.
– Data Type (Real, String)

– Unit (Kilogram, Meter)

– More complex data structures

• The value property is shown inside the block as 
value property : value type

• The same value type may be used for multiple 
value properties within the same block

Value Properties of Blocks
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• Typically, the modeler has a library of pre-existing value 

types that can be used in building the model, 

• but the modeler can also create new value types as needed

Value Types
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• Blocks are abstract → Value 
Properties do not represent a 
specific number

• However, value properties 
can be assigned a default 
value

• Value properties can 
represent probability 
distributions, e.g. interval or 
normal

Value Properties of Blocks
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Block Definition Diagrams
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UAS Domain BDDUAV Domain[Package] bdd [   ]

«block»

Unmanned Aerial System Domain

«block»

Environment

values

mass : Kg

energy : KJ

maxVelocity : Km/hr

efficiencyTakeoff : Km/hr^2

efficiencyTransit : PerHours

efficiencyLoiter : Km/hr^3

«block»

UAV

Pilot

«block»

Situation

«block»

Pilot Station

«block»

Weather

Observer

«block»

Data Station

«block»

Terrain

ob

sit

p_stn envuAVp d_stn

tw

Block Definition Diagrams



Copyright InterCAX LLC 2016 10

Block Definition Diagrams
UAV Design[Package] UAV BDDbdd [  ]

«block»

UAV

«block»

Aircraft Platform

«block»

Communications_Controller

«block»

Avionics

«block»

Payload_Controller

«block»

Software

«block»

Payload

«block»

Mission Software

«block»

Thermal_Camera

«block»

Flight_Controller

«block»

Rotary Platform

«block»

Flight Software

«block»

Video_Camera

«block»

Electric Motor

«block»

Jet Engine

«block»

Fuselage

«block»

Jet Platform

«block»

Radar

«block»

Antenna

«block»

Rotors

«block»

Wings

tc1 0..*

cctrl

mswfslg vc1 0..*

em 1..*je pctrl

pltfm swpyld

fswr1 0..*ant1 av

rtr 1..* fctrlw
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[Package] Untitled1bdd Test [   ]

«block»

Helicopter UAV

«block»

Fixed Wing UAV

values

thrust : KN

«block»

Turboprop Engine

values

thrust : KN

«block»

Turboprop Engine

values

thrust : KN

«block»

Turboprop Engine

main_rotor right_wingleft_wingtail_rotor

Block
Abstract Independent

Concept

(generic) Definition, Classifier, Type

name begins with upper-case letter

Part Properties
e.g. main_rotor:Turboprop Engine

Block in the context of a larger system

(generic) Property, Usage, Role

name begins with lower-case letter

Blocks and Part Properties
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Multiplicity
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Multiplicity
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Inheritance
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Inheritance
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Exercise Model Organization

 Each hand-on exercise has four components

 A Video demonstrating how to do the exercise

 An Instruction Set (PDF) describing the exercise step-by-step

 A Final Model

 The final model show the exercise after completion.  It should open displaying the 

diagram to be created in its final form. The student should not modify this model

 A Starter Model

 The student should do the exercise inside this model. Many SysML elements necessary 

for the work have already been created. The model should open to an index diagram. 
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 Purpose – To create a Block Definition Diagram from existing blocks and 

add Part Property relationships to the model

 After completing this video (Part 2.0), go to

 Video Part 2.1 Block Definition Diagrams

 SysML Model Exercise 2.1 Final

 SysML Model Exercise 2.1 Starter

 Exercise 2.1 Instructions.pdf

Exercise 2.1
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Exercise 2.2
 Purpose – To create a lower-level Block Definition Diagram with Value Properties 

and Inheritance relationships 

 After completing this video (Part 2.0) and the first exercise, go to

 Video Part 2.2 Block Definition Diagrams

 SysML Model Exercise 2.2 Final

 SysML Model Exercise 2.2 Starter

 Exercise 2.2 Instructions.pdf
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• At the end of the hands-on exercises, you should be able to

– Explain the following terms: block, value property, value type, part 

property, multiplicity, inheritance

– Create a block, a block definition diagram or a part property relationship

– Create a value property and assign a value type

– Identify the principle purpose(s) of a block definition diagram

Recap
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Questions?

www.intercax.com

email info@intercax.com

blog www.intercax.com/blog

Twitter @intercax | LinkedIn intercax-llc

Disclosure
• This course material is developed by InterCAX LLC. All copyrights held by InterCAX LLC.

• Usage of this material is governed by the licensing agreement terms between user and InterCAX.  Usage or 

distribution for educational or other purposes outside these terms is not permitted. No part of this material 

may be reproduced or repurposed without the written consent of InterCAX.

• The intent is to present vendor-independent concepts and examples in an objective educational way that the 

course participants will find helpful. References are made to commercial products by InterCAX for the 

purpose of making these concepts concrete. Course participants are encouraged to evaluate these products 

and tools for themselves and to investigate similar products and tools by other organizations where 

applicable.


