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SysML diagram taxonomy.




Parametric Diagram

MODELING CONSTRAINTS WITH PARAMETRICS — CHAPTER 8



Introduction

* A typical design effort includes the need to perform different types of
engineering analyses, such as budget analysis, sensitivity analysis, and
design optimization.

* May include analysis of system performance, reliability, cost, and
properties into consideration.

 SysML supports this type of analysis through the use of parametric
models.

 Parametric models constrain the properties of a system, which can be
evaluated by an appropriate analysis tool.

* Constraints are expressed as equations, with the parameters of the
equations being linked to the Properties (values) of the system being
analyzed.
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* A constraint block is a special

type of block used to define
equations so that they can be
reused and interconnected.

* Constraint blocks have two main
features: a set of parameters

and an expression. (Constraint).

bdd [Package] Power Analysis

P ower Consumpition

sconstraints

consrainls
pe © Joule's Law
ps @ Power Sum

component demands : W [0..7]

current ; A
voltage | W

paramalars

T

pe .l

wConstraints
Joule's Law

consiraints

{power = curment® voltag e}

parameiers
cumeant | A
voltage : V
power | W

ps

wCOnSE traints
Power Sum

consfraints
[total power = sum
(componant demands)}

paramalars
component demands @ W [0.."]
total power : W

FIGURE 8.5

A hierarchy of constraints on a block definition diagram.




Parametric Diagram

* Parametric diagrams are used to
create systems of equations that

can constrain the properties of
blocks.

* The full header for a parametric
diagram is as follows:

* par [model element kind] model
element name [diagram name]

par [ConstraintBlock] Power Consumptioy
pe: Joule’s Law

. current : A
current : A[_| ]
. [
power : Wﬁo"age VL voltage : V'—|

| |total power : W

ps: Power Sum component demands : W [0..]
component demands : W [0..*] E

FIGURE 8.2

A parametric diagram used to construct systems of equations.
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Interlinking parameters

par [Block] Mechanical Power Subsystem [Power Consumption] ) ________________
! power source !
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FIGURE 8.7

7 Binding constraints to properties on a parametric diagram.



Pointing values

par[Block] Mechanical Power Subsystem with 2W and 0.4W motors [All Values Supplied])

* To enable an analysis tool to evaluate Vo .

tiles containing constraint prope rti.es, | = _,—

at I ea St S O m e Of t h e Va I u e p ro pe rt I e S component demands : W [0..*] l: : Collect ﬁz}z_lrrjtitlj r_"?t_or_'Q°i’V?'_5_V\_’ _=_2_ _:
. ct:W[_|

of the block under analysis need to | conC o w2
. , e W

have specific values defined. S T ™

e Often, these values are provided ™=

during analysis through the analysis
tool interface, but they can also be
specified using a block configuration.

* This is done by creating a block specialization with
the required initial values, or by using an instance

specification to describe a block instance.
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Parameterizing allows comparison

bdd [Package] Night Performance [Measures of Effectiveness] )

Camera

«moe»weight : kg

values

«moe»power consumption : W
«moe»environmental friendliness : Integer
«moe»light level : lux

T

Camera with Light

values
«moe»power consumption : W = 20
«moe»environmental friendliness : Integer = 4
«moe»lightlevel : lux = 0.01
«moe»weight : kg = 0.3

Low-Light Camera

values
«moex»power consumption : W = 10
«moe»environmental friendliness : Integer = 10
«moex»lightlevel : lux = 0.25
«moe»weight : kg = 0.2

FIGURE 8.14

Two variants of a camera for handling low-light conditions.
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