Dataflow Modeler for CBD Modelling

Tutorial: Developing a single CBD

Step 1. Open Dataflow Modeler by executing dfm.exe:

Mame Date modified Type Size

examples 11/10/2019 11:51 File folder

platforms 11/10/2019 11:50 File folder

plugins 11/10/2019 11:50 File folder
& dfm.exe 11/10/2019 11:50 Application 1,060 KB
dfrmcore.dll 11/10/2019 11:50 Application exten... H0KE
libgee_s_dw2-1.dll 11/10/2019 11:50 Application exten... 112 KB
libstde++-6.dll 11/10/2019 11:50 Application exten... 1,505 KB
libwinpthread-1.dll 11/10/2019 11:50 Application exten... T2 KB
D LICEMSE 11/10/2019 11:50 File 2 KE
Ct5Coredll 11/10/2019 11:50 Application exten... 6,069 KB
Cit3Guidll 11/10/2019 11:50 Application exten... 6,339 KB
Ct5Widgets.dll 11/10/2019 11:50 Application exten... 6,108 KB
Ct3Xml.dll 11/10/2019 11:50 Application exten... 211 KB
D README 11/10/2019 11:50 File 2KE

Step 2. Import the CBDLibrary classes:
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& Dataflow Modeller - SADF
File Edit Debug Analysis Help

[ MNew Ctrl+M
(@ Open.. Ctrl+ 0
IH Save Ctrl+5
K Save As...

f, Export r

raph |

v Limit Auto-Concurrency to |1

5DF3 Model...

1 BventMumbersCBD. df
2 CBD_DataFlowbodeller.dfmx

[2] Properties

Bl Close
¥ Exit

Ctrl+F4

& Import Classes

4N <« dataflow_modeller » examples » chds

Organize « Mew folder

A
?“; Drophbox R

@ Onerive | | CBDLibrary.dfm

EH This PC
_'j 30 Objects
B Desktop
Docurments
* Downloads
J.I Music
=/ Pictures
E Videos

i Windows (C:)
v £

D EventMumbersCBD. dfmx

» Date modified

v O

b4 11/10/2019 11251

111042019 11:51

Search chds

Type

DFMX File
DFMX File

il |

Size

File name: | CBDLibrary.dfmx

- | Dataflow Models (*.dfmx)

Step 3. Save your empty CBD model:

Open

Cancel
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@@ Save Dataflow Model ot
“— v 4 « MosisMaterials » 2019_2020 » dataflow_modeller » v Q) Search dataflow_maodeller ye
Organize * Mew folder B== - e
@ OneDrive MName Date modified Type Size
assets 11102019 1.2:00 File folder
B This PC i _
- ) dataflow_maodeller 1110/2019 11:50 File folder
< 3D Objects downloads 11/10/2019 11:45 File folder
[ Desktop
Documents
* Downloads
J'ﬁ Music
[&] Pictures
g Videos
= Windows (T) 3
File narne: ‘ MyFirstCBD)| -
Save as type: | Dataflow Models (*.dfmzx) ~
~ Hide Folders Cancel

Step 4. Create a counter CBD.

Drag and drop a ConstantBlock into the canvas:

Process Classes -

§ AdderBlock
S5 AddOneBlock Process
§ AndBlock
o
DecisionBlock )
DelayBlock

DerivatorBlock

w

EqualsBlock
GenercBlock

IntegratorBlock

Right click on the process block and rename it to "1":
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& Rename Instance ? *

Instance Name: |1|

0K Cancel

Process

o

ouT1

Add the remaining blocks (a ConstantBlock, AdderBlock, and a DelayBlock ), and rename them
accordingly:

sum
1 N1 OUT1
ouT1 IMN2
a
ouT1

Select the Connect Ports tool:

k - Wi 100% -
Connect F'n:nrtsk—




Connect the outl output port of the 0 block to the Ic input port of the delay block by clocking once in the
first output port, and clicking a second time in the target input port:

ouT1

You can create "elbows" by clicking anywhere in the canvas.

Create the remaining connections according to the figure:

Don't forget to keep saving your CBD.
Step 5. Export the CBD Code.

Go to File, Export, Causal Block Diagrams:
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& Dataflow Modeller - SADF - MyFirstCBD. dfrmx
File Edit [ebug Analysis Help

[ Mew Ctrl+M

(@ Open.. Crl+ O

o Save Ctrl+5 Graph |

=l Save As... |

e - Y Limit Auto-Concurrency to Il_
& Import k

R
Causal Block Diagrams...
1 MyFirstCBD . dfrnx

POOSL Model...
PRISM Maodel...
5DF3 Model...

2 EventMumbersCBD. dfmx
3 CBD_DataFlowModeller. dfmx

M = .. L4

Define the following constant values:
& Export Causal Block Diagrams ?

The following issues were encountered

£\ Execution time profiles are ignored

—Constant Values

Graph,1 I 1|

Graph/o IU

QK Cancel

Hit ok and select the location where the code is to be exported:



& Export Model .
<« v A <« 2019 2020 » dataflow_rmodeller *» code v Search code yel
Organize « Mew folder BN 0
s
- ~ Mame Date medified Size
@ OneDlrive
I This PC Mo iterns match your search.
P 2D Objects
[ Desktop
Documents
; Downloads
J‘) Music
= Pictures
B videos
= Windows (C:) ool 3 »
File name: | CounterCBD| "
Save as type: | Python Files (*.py) ~
The code looks like the following:
ECountefCED.wml
1 #!/usr/bin/env python
2 from CEDLibrary import *
3 from CBEDDraw import *
4
5 Eclass Graph (CBD) :
6 [ def init (self, block_name):
7 CBD._  init (self, block_name)
8 self.addBlock (ConstantBlock (block name="1", wvalue=1))
9 self.addBlock(DelayBlock (block name="d=lay"))
10 self.addBlock (ConstantBlock(block name="0", wvalue=0))
11 self.addBlock (AdderBlock (block name="sum"))
12 self.addConnection("0", "delay”, input port name="IC", output port name="0UT1")
13 self.addConnection("1", "sum"™, input port name="INZ",K6 output_ port name="0UT1")
14 self.addConnection("sum”, "delay”, input port name="IN1", output_ port name="0UT1")
15 - self.addConnection("delay”, "sum", input port name="IN1", ocutput port name="0UT1")
le
17 CBD = Graph("CED")
18

Tutorial: Developing a Hierarchical CBD

Step 0. Follow the previous tutorial if you haven't yet.

Step 1. Create a new empty CBD file, and call it: MyHierarchicalCBD.dfmx.
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& Dataflow Modeller - SADF*

File Edit Debug Analysic

Help

DR ee

Edit Graph |

Cluster Classes

Process Classes

S AdderBlock
S AddOneBlock
§ AndBlock

§ ConstantBlock
S DecisionBlock
S DelayBlock
§ DerivatorBlock
$ EqualsBlock
§ GenericBlock
S IntegratorBlock
S InverterBlock
$§ LessThanBlock
$ LoggingBlock
§ ModuloBlock
S MegatorBlock
S NotBlock

§ OrBlock

§ ProductBlock
S RootBlock

S SequenceBlock
§ TimeBlock

Step 2. Right click in cluster classes and create a new one named

Graph |

¥ Limit Auto-Concurrency to |1

% Save Dataflow Model X
~ v P <« MosisMaterials » 2019_2020 » dataflow_modeller » v O Search dataflow_modeller el
Organize + New folder Bz -
& OneDrive A Name Date modified Type Size
assets 11/10/2019 12:30 File folder
8 This PC
T i code 1171042019 12:49 File folder
30 Objects dataflow_modeller 1171072019 11:50 File folder
B Desktop downloads 1171072019 11:45 File folder
Documents [ MyFirstCBD.dfmx 1171072019 12:52 DFMX File
¥ Downloads
D Music
[&] Pictures
B videos
i Windows (€], N
File name: | MyHierarchical CBD.dfmx ~
Save astype: Dataflow Models (*.dfmx) ~
A Hide Folders sve | | Cancel

& Dataflow Modeller - SADF - MyHierarchici
File Edit [ebug Analysis Help

D@HBR|% €
EdtGraphl

Cluster Classes rs

Counter
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& Mew Cluster Class ? >

Cluster Class Mame: |Counter

QK Cancel

& Dataflow Modeller - SADF - MyHierarchical CBD.df
File Edit [Cebug Analysis Help

ID@HR|® ©e
Edit Graph | Graph []  Counter 3 |

Cluster Classes -

® Counter

Step 3. Create the counter CBD from the first tutorial.

Note that the CBD is created inside the Counter cluster class:

EdtGraph | Graph [ Conter @ |

Cluster Classes -

® Counter

Process Classes -

S AdderBlock
$ AddOneBlock
$ AndBlock

$ ConstantBlock
$ DecisionBlock
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Step 4. Add an output to the Counter CBD.

Right click on the canvas, and select Add pata Output:

Add Data Input

Add Data Output

Add Control Input
Add Contrel Output

Save as Image

Name it outCounter :

& Mew Data Qutput ? *

Data Output Mame: IDutEuunter

QK Cancel

Step 5. Connect the output of the delay to the OutCounter port.

Using the connect Ports tool, click on the outCounter portand then click on the connection leaving the
output of the delay block:
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§———P CutCounterD

Don't forget to keep saving your CBD.
Step 6. Instantiate the Counter CBD.
Click on the Edit Graph button:

& Dataflow Modeller - SADF - MyHierarchical CBD. dfmx
File Edit [ebug Analysis Help

D@EHR|® &

Edit Graph | Graph [ Counter (£ |

Cluster Classes -

- UL

Drag and drop the counter cluster class:
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L] b |12 9

Edit Graph | Graph [£) | Counter [ I

Cluster Classes -
¥ Limit Auto-Concurrency to |1

L

Cluster

OutCounterD

e

And rename it to counter.
Step 7. Finish the CBD

On the Graph, add a few more block, as follows:

T A i e

Edit Graph | Graph [£) | Counter [2] |

Cluster Classes -
v Limit Auto-Concurrency to Il

% Counter

counter

OutCounterD

Step 8. Export the CBD.

Go to File, Export, Causal Block Diagrams, and define the following constant values:
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& Export Causal Block Diagrams ? =

The following issues were encountered

/% Graph has processes with unconnected ports
/M Execution time profiles are ignored

—Constant Values

Counter/1 |1.0

Counter 0 IU.U

Graph/2  |2.0]
oK Cancel
Select an adequate name for the generate python file:
i Export Model
“= v <« 2019 2020 » dataflow_modeller » code v O Search code 2
Organize * Mew folder S o o
A - - .
@ OneDrive Marme Date modified Type Size
CounterCBD. 11/10/2019 12:45 P File
[ This PC B p"
_J 3D Objects
I Desktop
Documents
& Downloads
J'J Music
&=/ Pictures
E Videos
i Windows (G},
File name: ‘ MyHierarchical CED|
Save as type: ‘ Python Files (*.py)
A Hide Folders Save | ‘ Cancel

And enjoy:




B CourterCBO py 3| [ MyHierarchicalCBD py E1

|# !/usr/bin/env python

4

2 from CBDLibrary import *

3 from CBEDDraw import *

4

5 Eclass Counter (CBLD) :

6 [ def  init_  (self, block name):

7 CBD._ init (self, block name, input ports=[], ocutput_ports=["OutCounterD"])
a8 self.addBlock (DelayBlock(block_name=" av™))

9 self.addBlock (ConstantBlock (block_name="1", wvalue=1))

0 self.addBlock(ConstantBlock (block name="0", wvalue=0))

self.addBlock (AdderBlock(block name="sum"))
self.addConnection("1", "sum”, input port_name=
self.addConnection("sum"”, "d

" "

self.addConnection("0", "d

"o "
INZ

, output_port_name="
=lay"”, input_port_name="IN1", output_port_name
lay", input_port_name="IC'

, output_port_name="¢

"

R
R T S T S

self.addConnection ("t ay"™, "sum", input_port_name="IN1", output_port_name="
= self.addConnection("delay"”, "OutCounterD”, output_port_name="0UT1")

a8 class Graph (CBD) :

9 E def init (self, block name):
20 CBD. init (self, block name)
21 self.addBlock (Counter (block_name="counter™))
22 self.addBlock (ProductBlock (block name="multiply™))
23 self.addBlock(ConstantBlock (block_name="2", value=2))
24 self.addConnection("counter™, "multiply"”, input_port_name="IN1", ocutput_port_name="oOutCounterD™)

5 4 self.addConnection("2", "multiply"”, input_port_name="INZ", output_port_name="0UT1")
26

27 CBD = Graph("CED")

g
g8

Tutorial: Working with Custom Blocks

Follow this tutorial if you want to code your own block, and still use Dataflow Modeler to link that block with
other blocks.

Step 0. Follow the previous tutorials if you haven't yet.

Step 1. Open Dataflow Modeler and create a new cluster. Name it MyCustomBlock:
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@ Dataflow Modeller - SADF - MyCustomBlock.dfmx
File Edit Analysis Help

D@ H R

|5 & e

Edit Graph | Graph [ MyCustomBlock [

Cluster Classes

MyCustomBlock

Process Classes

Step 2. Add the required data inputs and outputs to the MyCustomBTlock cluster.

i@ Dataflow Modeller - SADF - MyCustomBlock.dfmx
File Edit Analysis Help

DeHR

IER X

Edit Graph | Graph [ MyCustomBlock [£]

Cluster Classes

m MyCustomBlock

Process Classes

Inl -

In2 -

In3 -

= Outl

» Out2
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Step 3. Save your CBD as MyCustomBlock.dfmx.
Step 4. Create a new CBD, choose File -> Import -> Classes, and select MyCustomBlock.dfmx .
The mycustomBlock cluster should now be available to use.

@ Dataflow Modeller - SADF - MyCBDWithCustomBlock.dfmx
File Edit Analysis Help

DNDEHR|® e

Edit Graph | Graph |

Cluster Classes s

|7 Limit Auto-Concurrency to |1

# MyCustomBlock

Step 5. Import the CBDLibrary classes and create your cbhd.
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& Dataflow Modeller - SADF - MyCBDWithCustomBlock.dfmx
File Edit Analysis Help

D@HR | e

Edit Graph | Graph |

Cluster Classes -~
[V Limit Auto-Concurrency to |1
‘% MyCustomBlock

1 Cluster

ouT1 : Inl Outl

In2 Out2

In3

Process Classes -

S AdderBlock
S ConstantBlock
DelayBlock
GenericBlock
InverterBlock
LoggingBlock
ModuloBlock
MNegatorBlock
ProductBlock
RootBlack
SeguenceBlock
§ TimeBlock

Step 6. Generate cbd code. Choose File -> Export -> Causal Block Diagrams, and generate the
MyCBDWithCustomBTlock. py file:
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deller - SADF - My VithCustomB

ock.dfmx

e Edit Analysis H
T

HE oo

Edit Graph

Graph |

& Export Model

Cluster Classes - « v 1T <« 20192020 » dataflow_modeller > code v O Search code
p Limit Auto-Cor
% MyCustomBlock Organize = New folder E=
A - . :
& OneDrive Name Date modified Type Size
s . §
W This PC :ZZ CounterCBD py 11/10/2019 17:49 PY File 1
; ki MyCBDWithCustomBlock.py 30/10/2019 0&:10 PY File 1
¥ 3D Objects . 5 5 .
ﬂ MyHierarchicalCBD.py 14/10/2019 14:30 PY File 2
[ Desktop
¥ Downloads
J’ Music
[&= Pictures
i Videos
% Windows (C) v o< >
File name: | MyCBDWithCustomBlock.py \/|
Process Classes a Save as type: |Python Files (*.py) V|
S AdderBlock
$ ConstantBlock A Hide Folders Save | | Cancel |
§ DelayBlock
Step 7. Replace the generated MyCustomBTlock class with your own code:
[ MyCBDWithCustomBlack.py - Natepad-++
File Edit Search View Encoding Language Settings Tools Macro Run Plugins Window 2
sHEREE s mk 2|y @ BEES1 EEREPo® BEMMREIEE = « v = @ K
= MyCBDWithCustomBlock py E3 |
1 #!/usr/bin/env python
2 from CBDLibrary impert *
3 from CBDDraw import *
4
5 elass MyCustomBlock (CED) :
6 def init (self, block name):
7 CBD. init (self, block name, input ports=["Inl", "In2", "In3"], output ports=["Outl™, "Out2"])
8

9 elass Graph (CED) :

18 CBD = Graph ("CED")

output port name="0OUT1")

10 def init (self, block name):

11 CBD. init (self, block name)

12 self.addBlock(ConstantBlock(block name="1", wvalue=float(l)))

13 self.addBlock (MyCustomBlock (block name="Cluster™))

14 self.addConnection("1", "Cluster”, input_port_name="Inl", output_port_name="OUT1")
15 self.addConnection("1", "Cluster”, input port name="In2",

16 self.addConnection("1", "Cluster”, input_port_name="In3", output_port_name="OUT1")
17
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