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Compose an Architecture Model

* “Compose and Analyze a System” on page 1-2

* “Create an Architecture Model” on page 1-5
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1 Compose an Architecture Model

Compose and Analyze a System

A system is a composition of different elements that serves a goal that cannot be achieved by any of
the elements alone. The constituent elements of a system can be mechanical parts, electrical circuits,
computer hardware, and software. A system specification consists of a description of the associated
set of elements, their characteristics and properties, their interactions with each other, and the
desired interaction (or interface) of the overall system with its environment.

System Composer enables you to describe systems in terms of architecture models as a combination
of structural elements that are further elaborated by underlying behavioral descriptions These
descriptive models may sometimes be presented as distinct diagrams that are all kept consistent with
each other

With System Composer, you can:

* Create hierarchical models of system structure that represent functional, logical, or physical
decompositions of the system through a component, port, and connector paradigm.

* Create and manage interfaces between structural architecture elements.

* Refine and elaborate requirements through workflows enabled by Simulink Requirements.

* Extend base architectural elements to create custom domain specific conceptual representations
with associated properties.

* Specify component behavior in various formalisms including Simulink block diagrams, State
charts in Stateflow, MATLAB and C/C++ Code.

* Perform static analysis and trade studies to optimize system architectures.
» Define custom filtered views of the system’s structure for various design concerns.

Consider a mobile robotic system where the intent is to design a computer that manages a robot
wirelessly by assigning it a desired location periodically that the robot needs to reach. An
architecture model of such a system could consist of two primary components: the computer and the
robot. You represent them in System Composer using two component blocks.

RobotSystem

Computer Robot

While thinking through the initial design of the system, you start to elaborate each component
further. For instance, you can define the robot as having a sensor to sense position, a controller to
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Compose and Analyze a System

manipulate the robot's position, and a motor that is actuated by the controller to reach a desired
position.

You can also begin to create connectivity between the components making up the system by
describing the flow of power, energy, data, or any representative information. This is done by creating
ports on the components that provide or consume some desired information and connectors that bind
two component ports to represent the flow of that information. You can define an interface to fully
specify a connection and its associated ports. An interface can consist of multiple data elements with
various dimensions, units, and data types. To enable consistency checking when connecting a port,
you can also associate interfaces with unconnected ports during component design.

RobotArm
Sensor Motor
OutBus B InBus
Controller
I InBus
P InBusi
OuiBus [
InBus- B InBus

Requirements are integral to the system engineering process. Some are related to the functionality of
the overall system and some to aspects of performance such as power, size, and weight. Decomposing
high-level requirements into lower-level requirements and deriving additional requirements is an
important aspect of defining the architecture of the overall system. For instance, the overall power
consumption of the robot determines the requirement for the robot controller's power consumption.

To allocate and trace requirements with system elements, System Composer fully integrates with
Simulink® Requirements™. To facilitate the derivation of appropriate requirements, it is sometimes
necessary to analyze and specify properties (such as power) for elements of the system including
components, ports, or connectors. For example, if the total power consumption of the system is a
concern, a Power Consumption property is necessary. You can add this property to an electrical
component using a stereotype. A stereotype adds properties to components, ports, and connectors.
With these properties specified, you can use MATLAB to perform analysis and allocate power
appropriately to all elements within the design. You can then create additional derived requirements
for the designers of individual components in the system such as the controller or the sensors.

Finally, you can also begin to design the actual system’s components using Simulink. You can fully
specify, test, and analyze the behavior of a component in code using the Model-Based Design process
based on the Simulink platform.
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1 Compose an Architecture Model

See Also

More About

. “Create an Architecture Model” on page 1-5

. “Inspect Components in Custom Views” on page 1-17

. “Analyze an Architecture Model” on page 1-21
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Create an Architecture Model

Create an Architecture Model

In this section...

“Visually Represent the System” on page 1-5
“Edit Interfaces” on page 1-12

“Decompose Components” on page 1-13
“Implement Component Behavior” on page 1-15

“Link to an Existing Simulink Behavior Model” on page 1-16

In this example, create an architecture model of a mobile robot that consists of sensors, motion, and a
planning algorithm. Define the interfaces and link the requirements.

Visually Represent the System

Capture the construction of a robot arm using System Composer. The robot arm consists of the
components shown in this preliminary sketch.

Sensors

target position H
. Tra;ect.ory .
Planning

2 Motion

Create Architecture Model
1 In the MATLAB® Command Window, type

systemcomposer

The Simulink Start Page opens to System Composer.
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1 Compose an Architecture Model
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4 Simulink Start Page - O *

Examples

Learn

®1 ArchModel sk

Cp Stateflow Onramp

'3 Open... All E
Recent

> vdpsix » Simulink Support Package for Raspberry Pi Hardware

Py vdpsix » SoC Blockset

» Stateflow

Projects

v System Composer

@ From Source Control

[bg Simulink Onramp

A e

&

Architecture Model

> Vehicle Dynamics Blockset
> Vision HDL Toolbox

> Wireless HDL Toolbox

Click Architecture Model.

A composition editor window opens with a new architecture model. You can identify an
architecture model by the badge in the lower left corner and the component palette on the left
side.




Create an Architecture Model

SIMULATION DEBUG MODELING FORMAT APPS B o = @
(O I % Stop Time | 10.0 =
) - iy £ -
(L Interface Freste A COMPONENT | VIEWS | COMPILE 2rma Run  Ston
flt ~ Editor A Stereotypes = — = Fast Restart
MANAGE DESIGN PROFILES SIMULATE
‘g untitled
2 | @® |[FJuntitled -
g A
= & untitled
3l
[l
By v
» < >
Ready 100% VariableStepAuto
3 Double-click the architecture model header and change untitled to Robeot. The name of the

model generally reflects the system whose architecture you are building.
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1 Compose an Architecture Model
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o - I % Stop Time
: 2 B &
i h E NEW MEILE orma M
L= Interface import  Apply | COMPONENT VIEWS | COMPILE
il - Editor *  Stereotypes = = = # Fast Restart
MANAGE DESIGN PROFILES SIMULATE
'g Rabot
£ | @® |[ZJRobot -
8 ~
= @& Robot
3
L]
By v
< >
Ready 100% VariableStepAuto
4  Save the model.

Draw Components

1

Click and drag a Component ] from the left-side palette.

|
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Create an Architecture Model

MODELING
o - I lﬁm’ % Stop Time | 10.C - =
& 557
Ll Interface || T oot Apply COMPOMENT | VIEWS | COMPILE I i Run  Stor
fit ~ Editor - Stereotypes — — = Fast Restart
[ MANAGE | DESIGN _ PROFILES | _ _ | SIMULATE Y

'g Robot %
2| ® |FJrobot - %
: dit
= @& | Robot 3 |

= g

[l g

O

|8

B P v

< >

Ready 100% VariableStepAuto

2 Rename the component to Sensors.
3 Add Trajectory Planning and Motion components.

Robot

Sensors

Trajectory Planning Motion
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1 Compose an Architecture Model

Create Ports and Connections

You can add a port to a component on any side and the port can have either an input or output
direction. To create a port, pause the mouse cursor over a component side. Click and release the

mouse button to view direction options. Select either ™ or * to select the direction. Rename the port
using a name that is representative of the information that flows through that port.

1 Create an output port on the bottom side of the Sensors component. Rename it SensorData.

Robot

Sensors

Trajectory Planning Motion

SensorData

2 Click and drag a line from the SensorData output port to the Motion component. When you see

an input port created at the component side, release the mouse button. By default, this new port
has the same name as the source port.

Hover on the corner of the SensorData line until you see the branch icon.(. Right-click and
drag a branch line to the Trajectory Planning component.

Robot

Sensors

v
L]
a

Trajectory Planning 5 Motion
F
"]
SensorData < P SensorData

4 Complete connections as shown in the following figure.
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Create an Architecture Model

Robot
Sensors
Encoder <
v
]
3
Trajectory Planning = Motion
(7]
T
]
SensorData 4 P SensorData
Encoder b
MotionCommand [» [ MotionCommand

The root level of the architecture model can also have ports that describe the interaction of the
system with its environment. In this example, the target position for the robot is provided by a
computer external to the robot itself. Represent this relationship with an input port.

1  Click the left edge of the architecture model and type the port name TargetPosition.

> | TargetPosition

2 Connect an architecture port to a component by dragging a line from the TargetPosition input
port to the Trajectory Planning component. Connections to or from an architecture port appear
as tags.

Robot

Sensors
Encoder <
v
._'I!
.j'l!
Trajectory Plannin & i
b i TargetPosition ) y 9 & Motion
SensorData < b SensorData
TargetPosition[— > TargetPosition Encoder b
MaotionCommand B B MoticnCommand
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1 Compose an Architecture Model

Edit Interfaces

Specify the data flow between components by configuring the data interface with data types, units,
dimensions, and other attributes. An interface can be as simple as sending an integer value, but it can
also be a set of numbers, an enumeration, a combination of numbers and strings, or a bundle of other
predefined interfaces.

Consider the interface between the Sensors and the Motion components. The sensor data consists
of:

* Position data from two motors
* Obstacle proximity data from two sensors
* A time stamp to capture the freshness of the data

The data has these specifications.

Name Data Type Unit
timestamp double seconds
position1 for motor 1 double degrees
position2 for motor 2 double degrees
distancel for sensor 1 double meters
directionl for sensor 1 double degrees
distance?2 for sensor 2 double meters
direction2 sensor 2 double degrees

In the Modeling tab, select Interface Editor.

Click the = button to add an interface and name it sensordata.

The interface is named and defined separately from a component port and then assigned to a
port.

3 Click the SensorData output port on the Sensors component. In the Interface Editor, right-click
sensordata and select Assign to Selected Port(s).

If you click sensordata again, the three SensorData ports are highlighted, indicating the ports
are associated with that interface.

Sensors

Encoder <
W

N/

Trajectory Planning & Motion
o
SansorData ﬂ) @ SensorData
TargatPosition [ [ TargetPosition Encoder [
MotionCommand [> [ MotionCommand
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Create an Architecture Model

T

Add an element to the selected interface. Click the button to add an element and name it

timestamp.
Continue adding elements to the interface as specified by clicking the add element button.

Edit the properties of an interface element using the Property Inspector. Right-click an any
element and select Inspect Properties. The Property Inspector opens above the Interfaces
editor.

Click each interface element and add units as shown in the specification. Click the drop-down

next to the — button to save the interface to a data dictionary. A data dictionary allows you to
collectively manage and share a set of interfaces among interrelated models. For instance, later
in the design, if you choose to model the external computer as a separate architecture model,
then this model and the Robot model can share the same data dictionary. Here it is saved as
RobotDD.

Interfaces P X
E} _E;‘ Z,\:g & - (% - Il=1I -
Source: RobotDD.sldd -

(4] 4 sensordata
timestamp
direction
direction2
distance1
distance2
position1

position2

Decompose Components

Each component can have its own architecture. Double-click a component to decompose it into its
subcomponents.

1

Double-click the Trajectory Planning component. The title or Model Browser indicates the
position of the component in the model hierarchy.
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1 Compose an Architecture Model

Trajectory Planning

® <@ @ Robot » DTrajecmry Planning -
'.G.l

E3 Trajectory Planning

L=l

SensorData

TargetPosition

MotionCommand

=

RO E REEQ

View 1 error 109% VariableStepAuto

This component first uses the motor position data that is part of the sensordata interface to
compute the ideal position and velocity command. It then processes the obstacle distance
information in the same interface to condition this motion command, according to some safety
rules.

2 Add Metion Control and Safety Rules components as part of the Trajectory Planning
architecture.

Drag the TargetPosition port to the Motion Control component. Add a Command output port
to Motion Control, and then drag a line to the Safety Rules component. Drag lines from
SensorData port to Motion Control and Safety Rules components.

Trajectory Planning

Safety Rules
Motion Control

SensorDatap—{ I SensorData
SensorDatalp b SensorData SensorDatal 4

Command > b Command
TargetPosition > TargetPosition

b - TargetPosition

MaotionCommand
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Create an Architecture Model

Implement Component Behavior

If you have a component that represents a single functional unit that does not need further

architectural decomposition, you can define either its intended or detailed behavior model in
Simulink.

1
2

Right-click the Motion Control component and select Create Simulink Behavior.

Type the name for a new Simulink model. Select either a blank Simulink template (default) or a
template that you created and click OK. For more information about creating your own Simulink
templates, see “Create a Template from a Model” (Simulink).

Create a Simulink behavior model and, optionally,
export local interfaces to a new shared data dictionary.

Mew model name: | MotionController Browse...

From Simulink template:

Default i

MNew data dictionary name:

RobotDD.sldd

OK Cancel Help

This creates a new Simulink model in the current directory, converts the component to a
reference component (one that refers to another model stored as a separate artifact), and adds a
Simulink model badge with the name of the referenced model on the component. The Simulink
behavior model is preconfigured with the ports from the component in the architecture model.
You can now use Simulink to elaborate the behavior model of the Motion Control.

3 Double-click Motion Control. Add a Sum block to subtract SensorData from TargetPosition, and

add a Gain block before connecting to the output Command to represent a simple proportional
controller.
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1 Compose an Architecture Model

- L | Motion Control
@ |[Elrotot b [ Trajectory Panning b [F] Motion Control (MotionControlier) -
@
|+
=
=
el SensorData i .h-'/—-_h\‘ :J\;\“ i) Command
\‘i‘} L~
TargetPosition i
e
[~
“

Link to an Existing Simulink Behavior Model

You can also link to an existing Simulink behavior model from a System Composer component if one
is already available from a previous design.

1 Right-click the component and select Link to Model.
2 Enter the name of a Simulink model.

Link to model - O *

Link to the specified model.

Model name: hodels\DataProcessing.slx Browse...

Cancel Help

Any subcomponents and ports that are present in the component are deleted when the component
links to a Simulink model. The component then is created with ports that are the same as those
described in the Simulink model.

See Also

More About

. “Analyze an Architecture Model” on page 1-21
. “Create Spotlight Views”
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Inspect Components in Custom Views

Inspect Components in Custom Views

View the hierarchy and connectivity of a component in a specialized view. Such views allow you to
create simpler diagrams that only show a subset of the original model elements for a specific design
activity or concern.

Open the Model

Open the ex RobotArch props model.

open_system('ex RobotArch props')

ex_RobotArch_props

(] ex_FlDbc:rt.ﬁ.rch_pmps b -

ex_RobotArch_props

[l

_Ennsurs D

Encoder <

(2] Bl [

b= Hill TargetPosition

Trajectory Plan nilq Motion O

[

SensorData

[

SepsowData <1 P+ SencorData

TargetPosition— B Tarc_:'el:“--:naﬁmn Encoder b
MationCommand = b+ MotionCommand

= E

« |«

Inspect the Component and Its Connectivity

1 Double-click the Sensors component, and then select the DataProcessing component.
2 Right-click and select Create Spotlight From Component.
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1 Compose an Architecture Model

The spotlight view launches and shows all model elements to which the DataProcessing
component connects. The spotlight diagram is laid out automatically and cannot be edited.
However, it allows you to inspect just a single component and study its connectivity to other

components.

Note Spotlight views are transient. They are not saved with the model.

Sensors
® &x_RobotArch_props Sensors
Soaracm 1
LR Sp—— |
— — P | “rapmzars Faringiench |
—% I
— a]
«

3  While in the spotlight view, shift the spotlight to another component. Select the Motion
component. Click the ellipsis above the component to open the action menu. To create a spotlight

=
from the component, select the icon.
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Inspect Components in Custom Views

Sensors
® (<@ = 4ir Dex_Rc-bc-mrch_pmps 4 EIE-ensors [ 4 -
@ Spotlight €3
Ed

[ it e ]

« B

To view the architecture model at the level of a particular component, select the component and
click the [+ icon.

Sensors

Q@ = 4r Dex_Rc-bc:-t.ﬁ.rch_pmps 4 ESensors [ -

Spotlight €

B ®e

.. EBB F:;::ﬂ

Dugh i Feelom Celeagp g
ian I | =

« B
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1 Compose an Architecture Model

4
Return to the architecture model view by clicking O

5 Close the model by closing the System Composer window.

Note More sophisticated filtering conditions can be created using the Architecture Views Editor. For
details, see “Creating Architecture Views Interactively”.

See Also

More About
. “Analyze an Architecture Model” on page 1-21
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Analyze an Architecture Model

Analyze an Architecture Model

In this section...
“Load Architecture Model Profile” on page 1-22
“Apply Stereotypes to Model Elements” on page 1-23

“Set Properties” on page 1-25

“Perform an Analysis” on page 1-26

A profile contains a set of model element stereotypes with custom properties. A stereotype can be
applicable to components, ports, connections, and architectures, or it can made applicable only to a
specific element type, such as components. When a model element has a stereotype applied to it, you
can specify property values as part of its architectural definition. In addition to allowing you to
manage properties relevant to the system specification within the architecture model, stereotypes
and associated properties also facilitate analysis of an architecture model.

/ Profile: SystemStandard \

( Stereotype: SystemElement )
Property: ElementlD
Property: ElementAvailability
Property: Cost

. J

g ™
Stereotype: SoftwareComponent

Property: DevelopmentCost
Property: RequiredHardware
Property: DevelopmentTime

. S

Stereotype: PhysicalConnector

Property: length
Property: unitCost
Property: Material

N "/

Each profile contains a set of stereotypes, and each stereotype contains a set of properties.

The goal of this example is to compute the total cost of the system given the cost of its constituent
parts. The example profile is limited to this goal.
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1 Compose an Architecture Model

Load Architecture Model Profile

Load a profile to make stereotypes available for model elements.

1 Start System Composer. Enter systemcomposer at the MATLAB command line.

2

In the Modeling tab, select Import and then from the drop-down, select Import L

Browse to the examples folder. <matlabroot>\toolbox\systemcomposer\examples.

Select simpleProfile.

From the toolstrip, click Import and select Edit to open the Profile Editor.

= Sytem Componar Profie [dtor

| System Composer Profile Editer

Deporibe anchiteotuee profiles, slovoobymes and Custom property sets for use with Systom Compoder archechone modes

Profie | 4 Mew Profile

W

4 M

Profile Beowuer

Fiter profies:  <alls =

v [5) sienpleProfile
O wyecempenant
oo
P
* ot

o1 S -

Srerectype :.:_, Wares Sterectype 2ot
Stereobype Propesries

Mame: | patens sl

Apphed ke | <alls

[Ease derentype: | -<nothing>

[ atmenct ooty

DamiCriplonr:

Show infwsrfied propertes. {read-onky)

In the profile, observe these stereotypes.

Iepiet s Sebt - L.

Stereotype Application Properties
sysGeneral components, ports, connectors |ID (integer, no units)
Note (string, no units)
sysComponent components weight (double, kg)
unitPrice (double, USD)
sysConnector connectors length (double, m)
weight (double, kg/m)
unitPrice (double, USD/m)

Importing the profile makes stereotypes available to their applicable elements.
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Analyze an Architecture Model

* sysGeneral is a general stereotype, applicable to all element types, that enables adding generic
properties such as a Note, which project members can use to track any issues with the element.

* sysComponent applies only to components, and includes properties such as weight and cost that
contribute to the total weight and cost specifications of the robot system.

* sysConnector stereotype applies to connectors, and includes price and weight properties
defined per meter of length (assuming a physical connector like a wire). These properties help
compute the total weight and cost of the design in this particular example.

Note You can add a stereotype icon to all component-level stereotypes. These are your choices:

Pick an icon

=l ]
Bo A O
il

Apply Stereotypes to Model Elements

Add custom properties to a model element by applying a stereotype from a loaded profile. This
procedure uses the model ex RobotArch.

1  Open the Sensors component.
2  On the Modeling tab, select Apply Stereotypes.

3 In the Apply Stereotypes dialog box and from the Apply to list, select ALL elements. From the
in list, select This layer.

In the list of available stereotypes, select simpleProfile.sysGeneral.
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1 Compose an Architecture Model

1-24

Apply Stereotypes — n %

Apply sterectypes to selected elements, all elements in the current
layer, or the entire model.

Apply to: | All elements - | in |This layer -
[] include children

§5impIEFmﬁIe.5'rsGeneral

Cancel Help Apply

Click Apply and close the window to exit the dialog box.

Select the GPS component. Right-click and select Apply Stereotype. Check that
simpleProfile.sysComponent is selected.

Note The sysComponent stereotype is used for managing physical properties and cost.

Navigate to top of the model. Check that the sysComponent stereotype is applied to the
Sensors and Trajectory Planning components, and the top-level architecture model. Right-click
each component or a space in the top-level, and select Apply Stereotype to ensure
simpleProfile.sysComponent is selected.

Check that the sysConnector stereotype is applied to all connectors in the Sensors layer, the
Trajectory Planning layer, and the top model layer. Press and hold Shift to select multiple
connectors. Right-click the selection, click Apply Stereotype, and check that the stereotype is
selected.



Analyze an Architecture Model

o e by e . E
B e Cobeie b g b [ e B = — i
M| Sewmion
2 I
- [: 1 [T —,
At

a8 s o
-

Buisbyscasaing O

== L1, - ¥
Fa
9 Dhyealuts o B cop .
» Fries: el
[rp— '
[ — CHla Sl
i r
L] R WS * e -
- 2 W TPl s s
LB li T
w b el s

a sl
- VIR Y——

i e o e 5 M cabe L

Set Properties

Set the property values to enable cost analysis. Follow this example for the GPS module.

In the Sensors component, select the GPS component.

Open the Property Inspector. Click the drop-down in the Design section of the toolstrip and
select Property Inspector.

3 Expand the sysComponent stereotype to see the properties.
Set unitPrice to 5 and press Enter.
5 Select the GPSData port connector. Check that length is set to 0.05 and unitPriceto 0.1.
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1 Compose an Architecture Model

6 Complete the model using the values in this table. If a property is not in the table, you can leave
it blank as it has no effect on the analysis. Pin the Property Inspector to the editor to make it
permanently visible during this operation.

Layer Element Property Value
Top layer Encoder connector length 0.5
unitPrice 0.1
SensorData connector [length 0.6
unitPrice 0.2
MotionCommand length 0.5
connector unitPrice 0.2
Sensors component |unitPrice 5
Trajectory Planning |unitPrice 500
component
Motion component unitPrice 750
Sensors layer GyroData component |unitPrice 50
DataProcessing unitPrice 500
component
GPS component unitPrice 100
GPSData connector |length 0.05
unitPrice 0.1
MotionData connector |length 0.05
unitPrice 0.1
RawData connector |length 0.05
unitPrice 0.1

7 Save the model as ex RobotArch props.slx.

Perform an Analysis

Analyze the total cost for all components in the robot model.

1 On the Modeling tab and in the Views section, select Analysis Model, and then from the drop-
down list select Analysis Model.
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Analyze an Architecture Model

(&l Instantiate Architecture Model X
Description
Create an instance moded from this architecture model by flattening out all referenced models and their components, Such an |-
instance model may be used for system-level analysis expressed as MATLAB functions. L
Step 1: Select Sterectypes Step 1: Configure Anahysis
e
Select the sterectypes to make avallabie on e,
the instance rmodel Anatysts function
_ | || [@
v [ simpleProfile Function arguments (comma-separated):
B sysComponent F
B sysConnector
B sysGeneral
speret Model Tteration
Iteration Order: | Pré-order >
Instance Model Properties
Mama: |ex_Robotarch_props
] Mormalize Units
[ Strict Mode
Don't see your profile? | Profile Editor ... b:ﬁ Cancel b [nstantiake

Add an analysis function. In the Analysis function box, enter the function name

ex RobotArch analysis without an extension, and then click + . A MATLAB function file is
created and saved with the name ex RobotArch analysis.m.

The analysis function includes constructs that get properties from model elements, given as a
template. Modify this template to add the cost of individual elements to obtain total cost for their
parent architecture. This function computes the cost for one model element as a total of its own
cost and the cost of all of its child components.

function ex RobotArch analysis(instance,varargin)

if instance.isComponent()
sysComponent_unitPrice = instance.getValue("sysComponent.unitPrice");
for child = instance.Components
comp _price = child.getValue("sysComponent.unitPrice");
sysComponent_unitPrice = sysComponent unitPrice + comp_price;
end
for child = instance.Connectors
if (child.hasValue('sysConnector.unitPrice'))
unitPrice = child.getValue("sysConnector.unitPrice");
length = child.getValue("sysConnector.length");
sysComponent_unitPrice = unitPrice*length + sysComponent unitPrice;
end
end
instance.setValue("sysComponent.unitPrice",sysComponent unitPrice)
end

Return to the Instantiate Architecture Model screen and click Instantiate. The Analysis Viewer
shows the properties of each model element. The default values for the start of the Analysis are
taken from the property values you entered when you attached the stereotype to the model and
edited their values.
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1 Compose an Architecture Model

4 In the Analysis section, select BottomUp as the iteration method and click Analyze.

The cost of each element is added in a bottom-up manner to find the cost of the system. The
result is written to the analysis instance and is visible in the Analysis Viewer.

unitFrice weight  lengih  unitFrice weight 1D 37
1505 0

See Also

More About

. “Create an Architecture Model” on page 1-5
. “Define Profiles and Stereotypes”
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Refactor a Simulink Model as a
Composition

* “Implement Component Behavior in Simulink” on page 2-2
* “Export Simulink Model as Architecture” on page 2-5



2 Refactor a Simulink Model as a Composition

Implement Component Behavior in Simulink

Create and use Simulink models to specify component behavior.

Create a Simulink Behavior Model

When a component reaches the level of abstraction suitable for design, you can design its behavior
using Model-Based Design or specify its intended behavioral model using a Stateflow® chart that can
serve as a guide for detailed implementation in Simulink. Right-click the component and select
Create Simulink Behavior.

DataProcessing

[+ GP5Data EEPIDI‘E

Sarist Open
[ Motiondata

Open In New Tab
Open In Mew Window

& cut Ctrl+X

Copy Ctrl+C
Paste Ctri+V
Delete Del

Save As Architecture Model...
Create Simulink Behawior... I}
Link to Model...

Provide a model name. The default name is the name of the component.

Create Simulink behavior — O >

Specify behavior model name to save and link component.

MNew model name: | DataProcessing | Browse...

Ca t&el Help

* A new Simulink model with the provided name is created. The root level ports of the Simulink
model are preconfigured from the ports of the component in the architecture model.

* The component in the architecture model is linked to the Simulink model. The Simulink icon on
the component indicates a Simulink link.
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Implement Component Behavior in Simulink

DataProcessing
= RﬂbotArch » DSEnsur » @DataPmcessing (DataProcessing) b
@
=
M SensorData
GPSData (@i
DataPromsil
= DataProcessing = D
Motiandata iy
[» GPSData
SensorData >
[+ Mationdata I
[~
&«

You can now go on to provide a specific algorithm implementation in the referenced Simulink model.
Adding root-level ports in the Simulink model creates additional ports on the referencing component.

You can access and edit a referenced Simulink model by double-clicking the component in the
architecture model. When you save the architecture model, all unsaved Simulink behavior models it
references must also be saved, and all linked components updated.

Saving Referenced Models

Model block 'Robotarch/Sensor/DataProcessing' is referencing model
'‘DataProcessing’. Model 'DataProcessing’ has unsaved changes. Select:

* Save to save 'DataProcessing' and refresh all Model blocks in the parent
model.

* Save All to recursively repeat the above action for referenced models
that have unsaved changes.

* Cancel to cancel the Save operation for this model and its parents.

Save Save All Cancel
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Link to an Existing Simulink Behavior Model

You can link to an existing Simulink behavior model from a System Composer component, provided
that the component is not already linked to a reference architecture. Right-click the component and
select Link to Model. Type in or browse for the name of a Simulink model.

Link to model - O et

Link to the specified model.

Model name: |10de|5‘aDataPrnces5ing.5lx Browse...

Cancel Help

Any subcomponents and ports that are present in the components are deleted when the component
links to a Simulink model and the component derives its ports from the root ports specified in the
Simulink model.




Export Simulink Model as Architecture

Export Simulink Model as Architecture

If you have an existing Simulink model of a system, you can extract an architecture model for analysis
purposes or as a starting point for creating a new Architecture design in System Composer. Model
and subsystem blocks, as well as all ports in a Simulink model represent architectural constructs,
while all other blocks represent some kind of dynamic or algorithmic behavior. In the resulting
architecture model, you can choose to represent only architectural constructs, or link to behavior
models from the created components.

1

2

Open an example model with the MATLAB command
open_system('ex modeling component reuse').

*L ex_modeling_component_reuse * - Simulink - O d
=] — 9
SIMULATION DEBUG MODELING FORMAT APPS ™ ) =
|£|:||:| > e Stop Time | 30 qg ;_ UL) -
Sl e g @ %
- oma - h A
HNew Library EHEEREE Step Fun Step  Stop Data
~ = ¥  Browser @ Fast Restart Back~ - Forward Inspector
hd —
FILE |LIBHAR‘|‘ | | SIMULATE | REVIEW RESULTS F
ex_modeling_component_reuse
® ex_modeﬁng_componem_reuse » hd
O Sources System
:g mn:lill : goal = goal
Cperator conlral ‘coriral
sorear
D sanse X_SEnsoe
Cantroler
- data bype = single
dislurbarce dsturbance
-
E mwironment
Mechanical System
¥ Copyright 201 8-2018 The MathiWarks, Inc.
Ready 80% VariableStepAuto

On the Simulation tab, click the Save arrow. From the Export Model To list, select
Architecture Model.
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4

*L ex_modeling_compaonent_reuse - Simulink prerelease use — O X

SIMULATION DEBUG MODELING FORMAT APPS al = (7]

O~ OE Stop Time | 30 = e
E:}I El"l _.E .PREF'ARE.|N°rma| 'l _qa @ HD — =

New - Run Sig Data
- v Fowag | Inspector
i, ﬁ Save Ctri+S E REVIEW RESULTS
ex_m
@ —dVE ape melere e v =

I Save as...

Save Viewmark Cirl+Shift+D
~ Capture model's current view for fuure access

EXPORT MODEL TO

Web View...
Export model to browser-enabled read-only view

X_Sensce

OB E 4 E S
i

Protected Model...
Create an IP-protected copy of this model

@ ©

Template...
Create reusable template from this medel

5

Previous Version... Mechanical System
Export model to previous version of Simulink

=

Morks, Inc.

v @B
R | R

Architecture Model... I}
Export model to Architecture

Ready 80% VariableStepAuto

Provide a name and path for the architecture model.

Export To Architecture model *

Description

Create a new model that contains the structural architecture
(components and interfaces) of the current model for use with System

Compaser.
Configuration

Source model(s): | ex_modeling_component_reuse

Architecture model name: |ex_modeling_component_reuse_arch.slx |

Destination folder: |H:\S~_.'stem Compaserimodels |

| $¢cancel | & Bxport |

Click Export. A System Composer Editor window opens with an architecture model
corresponding to the Simulink Model.




Export Simulink Model as Architecture

{'i ex_madeling_component_reuse_arch * - Simulink — O >
SIMULATION MODELING
L - I % Stop Time | 10.0 o -
- B H & =
! e Mariage COMFONENT | VIEWS | COMPILE |N°”'”a' h | O
G - B - 0@ Fast Restart
v v v _
MAMNAGE DESIGN PROFILES SIMULATE F Y
= ex_modeling_component_reuse_arch
% ® Ex_modeling_cnmponem_reuse_arm 4 -
o
= ~
g i@ ex_modeling_component_reuse_arch
. Architeciure extracied from Simulink model: “ex_modeling_companent_reuss tempExporiWaridlow’. [22-May-2019 11:17:39]
= bl Mechanical System
Operator ey
Mass-Sprmg-Damper, La
B sensor poal I+ B goal
E =s=miral [+ > oo
B+ sensor
sensor [+
Environment Mass-Sprisg-Damper, Rij
disturbancea [+ > dix
[T
i v
» ¢ 3
Ready 60% VariableStepAuto

Each subsystem in the Simulink model corresponds to a component in the architecture model so that
the hierarchy in the architecture model reflects the hierarchy of the behavior model.

The requirements for subsystems and Model blocks in the Simulink model are preserved in the
architecture model.

Any Model block in the Simulink model that references another model corresponds to a component
that links to that same referenced model.
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= - < Controller 'D'a|
&x_medeling_cantroller < ex_maodaling_conironer &
E=—_ gual
[= goal
contral
control =
F=p{sensar
[* sensor
7
L 2z

Confraller

Buses at subsystem and Model block ports, as well as their dictionary links, are preserved in the
architecture model.

You can use the exported model to add architecture-related information such as interface definitions
and properties for model elements, and then perform analysis on the model as described previously.

See Also

More About

. “Implement Component Behavior” on page 1-15
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