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Provide an integrated and tool supported waveform
development and deployment workflow that reduces
time to market
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2 j ] ] Product Name: Simulink
-~ - S - Version: 2012b
“6 Bhgoe b P8 oty
> Key Capabilities:
@ * Model-based design
E L ek environment
o L e e wl * Simulation and
C>) e analysis of dynamic
A (OSK Denti sYs tems
* Comprehensive library
of blocks
* Code generation

The MathWorks™
Simulink
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Overview of Tools

BadlntCorvene

PrismTech
Spectra CX

Product Name: Spectra
CX
Version: 3.5.1

Key Capabilities:

* Model-driven
engineering
environment

* Code and ftest
generation for the
SCA 2.2.2

* Remote management
of platform and
applications
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Functional WF Block Model

Design Waveform
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Simulate & Test
Waveform
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FIR_Filter

+ configure() :void|
+ getPort() :void
+ query() :void

Sinusoid + runTest() :void
generator + start() :void
+ stop() :void

PushData

PushDatalnv

Functional WF Block Model Deployable Waveform/Application
Components

Design Waveform
Components
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Implement & Test
Waveform Components
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FIR_Filter RSN =
Functional WF Block Model Deployable Waveform/Application
Components
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Deploy Waveform
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» Possibility for errors to be introduced during hand
coding of algorithmic parts
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» Duplication of effort as algorithm has to be
Implemented again

» Waveform design not always in synch with
deployable waveform
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doudie [512x1] sounie [255x1] sounie (<) [2585x1]
512x1)
BharySource BR2imt QPSK_ModuBtor
[512x1)
arectn
coupie (3) — 123 1]
doude [512x1) Goudie [255x 1]
BRE morCalcultor
n26R QPSK_Demodultor
Dipby

MathWorks Simulink

Design Waveform

Simulate and Test
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doudie [512x1] sounie [255x1] sounie (<) [2585x1]
512x1)
BharySource BR2imt QPSK_ModuBtor
[512x1)
arectn
coudie (3) (2351
couoe [S12x1) coudie [256x 1]
BRE morCalcultor
n26R QPSK_Demodultor
Dipby

MathWorks Simulink

Ensure all blocks

=
()
wid
L
-
=
(/p
©
c
©
c
9
(7))
(¢
@]

b Yint outt fy are subsystems
QPSK_Demodulator Add p|atform
specifics for RTW
Block

i PRISMTECH

Performance Critical Middleware




=
()
wid
L
-
=
(/p
©
c
©
c
9
(7))
(¢
@]

coudie [512x1)

coudie [255x1]

sounie (<) [2585x1]

BharySource

512x1)

[512x1)

BR2int

coupie (3)

BRE morCalculator

Dipby

QPSK_ModuBtor

(2350 1)

couoe [S12x1)

coudle [256x 1]

QPSK_Demodultor

MathWorks Simulink

P Yint Out1

QPSK_Demodulator

Block

-»

Generate C/C++ for
subsystems
l¢) QPSK_Demodulator_private.h
|5) QPSK_Demodulator_ref.rsp
l€) QPSK_Demodulator_types.h
l€) QPSK_Demodulator.cpp
l¢) QPSK_Demodulator.h
l¢] remodel.h
|=] rtw_proj.tmw
l¢) rtwtypes.h

Generated Source Code &
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[2) Simulink MDL Import S

MDL "
Import Simulink MDL resource as model element. !:'1 !
Ly

Wizard guided transformation

of design

Simulink MDL File: /SimulinkSCA/qpsk.mdl
Simulink Subsystems

- Creates a component based
BinarySource . .
design model in CX

£

Bit2Int
BitErrorCalculator
Display

Int2Bit
QPSK_Demodulator

QpsKModutater Select which blocks to
Into Target Model: /SimulinkSCA/SCAModel.emx tra n Sfo M

Implementation

os: SCAModel:Linux
Processor: SCAModel::x86 Completely automated

Build config: eorbl6-linux-gcc-x86::eorbl6-linux-gcc-x86-build V]
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Diagrams
Generate Application Diagrams
Generate Component Diagrams

Controller
Create SCA Application Controller

Controller Name Controller

® Next > [ Finish ] [ Cancel J
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[ Simulink MDL Import

oy

MDL

Import Simulink MDL resource as model element.

Simulink MDL File:  /SimulinkSCA/qpsk.mdl

Simulink Subsystems

[ N
B
L —JA

Browse...

22 gpsk
@ BinarySource
[¥] = Bit2Int
[¥] m BitErrorCalculator
[7] = Display
@ Int2Bit
= QPSK_Demcodulator
= QPSK_Modulator

Into Target Model: /SimulinkSCA/SCAModel.emx

Implementation

Browse...

os: SCAModel::Linux
Processor: SCAModel::x86
Build config: eorbl6-linux-gcc-x86::eorbl6-linux-gcc-x86-build V]

Diagrams
Generate Application Diagrams
Generate Component Diagrams

Controller
Create SCA Application Controller

Controller Name Controller

[ Finish

] [ Cancel

Implementation

0s:
Processor:

Build config:

SCAModel:Linux

SCAModel::x86

[eorblﬁ-linux-gcc-x86::eorb16-linux-gcc-x86-build

7

Select target platform for

components

Enables CX to generate

platform specific code
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I2) Simulink MDL Import (o[ B [

MDL K
Import Simulink MDL resource as model element. | LB
iy

Simulink MDL File: /SimulinkSCA/qpsk.mdl

Simulink Subsystems

2 apsk
@ BinarySource
[V] ® Bit2Int
[¥] m BitErrorCalculator
[7] = Display
@ Int2Bit
= QPSK_Demcodulator
= QPSK_Modulator

Into Target Model:  /SimulinkSCA/SCAModel.emx

Implementation Dlagrams
os: SCAModel:Linux Generate Application Diagrams
Processor: SCAModel:>86 Generate Component Diagrams

Build config: eorbl6-linux-gcc-x86::eorbl6-linux-gcc-x86-build V]
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Diagrams
Generate Application Diagrams

Generate Component Diagrams O pti 0 n S to Create d iag ra m S

Controller
Create SCA Application Controller

as part of transformation

Controller Name Controller

®

Next > [ Finish ] [ Cancel
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[ Simulink MDL Import

MDL K
Import Simulink MDL resource as model element. | LB
iy

Simulink MDL File: /SimulinkSCA/qpsk.mdl

Simulink Subsystems

2 apsk
@ BinarySource
[V] ® Bit2Int
[¥] m BitErrorCalculator
[7] = Display
@ Int2Bit
= QPSK_Demcodulator
= QPSK_Modulator

Into Target Model:  /SimulinkSCA/SCAModel.emx

Implementation

os: SCAModel::Linux
Processor: SCAModel::x86
Build config: eorbl6-linux-gcc-x86::eorbl6-linux-gcc-x86-build V]
Diagrams

Generate Application Diagrams
Generate Component Diagrams

Controller
Create SCA Application Controller

Controller Name Controller

®

Next > [ Finish ] [ Cancel

Option to create an

application controller

Controller
Create SCA Application Controller

Controller Name Controller
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[ *Project Explorer £2 ™\ i Layers

<

(22 Diagrams
(2 Models
SCAModel *

mn

F3 SCA Import Results
£ BinarySource
3 Bit2int
F3 BitErrorCalculator
F3 Controller
B3 Int2Bit
£ qpsk_App
F3 QPSK_Demodulator
3 QPSK_Modulator
£ SIM_IDL

=

e
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m

@ dataln: ComplexRealData

O—

Resulting components can

be compiled and deployed

o— Resource

£ ] QPSK_Demodulatorinterface

@ dataOut~:RealData
—C

£ | QPSK_Demodulator

[y start ()

[, stop ()

(7L, initialize ()

(7L, releaseObject ()
(7L, runTest ()

7L, configure ()

[fL; query()

[, getPort ()

[Q\_J _ctor()

I}L dtor ()

Ru source ()

[ﬁl header ()

E& _header_defn ()

Iﬁ, dataln_pushComplexRealData ()

g

=

QPSK_Demodulatorimpl

V
i DATA

B
:
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P9 SIM_IDL Automated creation of all
[£3) Data required interfaces

IE DataModule
'H ComplexDoubleData
'E] DoubleBata Interfaces define contracts

‘2] ComplexDouble between components for
equence communication

(2]
o
(&)
©
-
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wid
L=

I[| ComplexRealData
% pushComplexRealData ( payload : ComplexRealSequence )

i PRISMTECH

Performance Critical Middleware




Resulting application is ready

to be deployed
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0
0 QPSK App
M databDut~ : ReslData H detaDut~ - ComplexiesiData
H detaDutl~ : ReslData ] H detaDutl~ : ReslData $ $
bainarySource o bR2int : B2t o aQrsK_Modulstor )
BnarySource B dWtain - ReslDats N QPSK_Modulstor
L) .
H datain : RealData

£ O& g
¥
H ba2intCuns H moadCeni- H
H banSecCunt-

controller : Controller IO\
X L3
B erforCok - H ot et B demadCun
'T\ ?\ T
: | M databDut- - ReslData : I :
bitirrorCakulator : & INt20R : Int20 o datain u«.m\,)gc aPsK_Demodulstor o
; DitlirrorCakulator / 7 QPSK_Demadulator
B directin © ResiData B i ResiDats i detabut- : ReslData & detein : ComplexResiOas
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Simulink BlockType

Subsystems
Inport

Outport

> Tlm Out1
QPSK_Dimodulator
Spectra CX
Components o Hesource
. @ dataln: ComplexRealData ¢ ey |
Provides Ports o| [ QPSK-Demodulatorinterface B iataout-:RealData
—
Uses Ports T
£ ] QPSK_Demodulator
] D :
A [, stop()
[ﬁ‘ initialize ()

F& releaseObject ()
[& runTest ()

['EJ configure ()

[, query()

E& getPort ()

['& _ctor ()

['& _dtor()

[, _source ()

[, _header ()

E& _header_defn ()
['& dataln_pushComplexRealData ()

) A

<
2
g

=

QPSK_Demodulatorimpl
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Add glue code to CX
component

Address timing related issues

// fill the input buffer

for (unsigned int x = 0; x < IN BUFF STZE; x++) {
QPSK_Demodulator U.datalIn[x].re = payload[x].re;
QOPSK Demodulator U.dataln[x].im = payload[x].im;

1

// step the rtw model
QPSK_Demodulator step();

// £ill the result in the complex output seguence
for (unsigned int x = 0; x < OUT BUFF SIZFE; x++)
dataOutSeg[x] = OPSK Demodulator Y.dataOut[x];
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// send the processed data
dataOut —->pushRealData (dataOutSeq);
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\

Radio Application Radio Application
(Waveform) (Waveform)

Deploy and Test

9A/YA dI/dO1L
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» Operating Environment in the loop
» Testing against ‘Golden Waveform’
» Hand written parts of the waveform

» Automate glue
» Simulink libraries, object files and header files
» Behavioral code
» Optimize glue code
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Rapid design, development, testing and deployment

Minimize manual coding effort

Reduce opportunity for human error

Reduce time from requirements to deployment
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