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‘ Optical signal data format (1)

Sampled

Sampled
(Channels)

Sampled
(Spatial)

Parameterized

InputPort1.Sampled.Signal

InputPort1.Sampled.Time
Inputportl.Sampled.Frequency

InputPort1.Sampled.CentralFrequency

InputPort1.Channels

InputPort1.Sampled.Spatial. ModeX.Amplitude

InputPort1.Sampled.Spatial. ModeX.Properties

InputPort1.Sampled.Spatial. ModeX.DeltaSpaceX
InputPort1.Sampled.Spatial. ModeX.DeltaFrequencyX

InputPort1.Sampled.Spatial. ModeX.DeltaSpaceY
InputPort1.Sampled.Spatial. ModeX.DeltaFrequencyY

InputPort1.Parameterized.Power
InputPort1.Parameterized.Frequency
InputPort1.Parameterized.SplittingRatio

InputPort1.Parameterized.Phase
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Represents the complex envelope of the optical signal (real/imag) — 1xn complex double
If there are two polarization states, two rows will be created (2xn complex double)

The time/frequency sampling points for the sampled optical signal (s or Hz)

* If the parameter Sampled signal domain = “Time”, use InputPortl.Sampled.Time

* If the parameter Sampled signal domain = “Frequency”, use
InputPort1.Sampled.Frequency

The center frequency (Hz) of the optical signal

List of wavelength channels entering specified port

* To access data for a sampled signal (Channel A), use InputPort1.Sampled(A).Signal,
etc.

* To access data for a parameterized signal (Channel A), use
InputPort1.Parameterized.Power(A), etc.

Real or complex amplitude of spatial mode(s) — nxn array

Note 1: To access Y polarization data, use ModeY in lieu of ModeX

Note 2: If more then one mode is present, separate sampled signals will be created for
each mode and can be accessed as follows (for Mode A):
InputPort1.Sampled(A).Spatial. ModeX.Amplitude

String value (describes mode type and index)

X-polarization: Discretization in space (m) or discretization in frequency (1/m)
Y-polarization: Discretization in space (m) or discretization in frequency (1/m)

Average power of parameterized optical signal (W)
Central frequency of parameterized optical signal
Polarization splitting ratio of parameterized optical signal

Phase of parameterized optical signal
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‘ Optical signal data format (2)

Noise InputPort1.Noise.Power Average power of each noise bin (W)

InputPort1.Noise.LowerFrequency; Lower frequency range of each noise bin (Hz)

InputPort1.Noise.UpperFrequency; Upper frequency range of each noise bin (Hz)

InputPort1.Noise.Phase Phase of each noise bin (Hz)
Individual InputPort1.individualSample Represents the complex amplitude of the optical signal for a single sampling point
sample



Electrical & Binary/M-ary data formats

Electrical

Signal type Data elements

Sampled InputPort1.Sampled.Signal Represents the electrical signal sampled waveform (real/imag) — 1xn complex double
InputPort1.Sampled.Time The time/frequency sampling points for the sampled electrical signal (s or Hz)
Inputportl.Sampled.Frequency * If the parameter Sampled signal domain = “Time”, use InputPort1.Sampled.Time

* If the parameter Sampled signal domain = “Frequency”, use
InputPort1.Sampled.Frequency
Noise InputPort1.Noise.Signal Represents the electrical noise sampled waveform (real/imag) — 1xn complex double

Note: If the noise is combined with the sampled signal (before the MATLAB Component)
these arrays will be empty (zero values)

InputPort1.Noise.Time The time/frequency sampling points for the sampled electrical noise (s or Hz)
Inputport1.Noise.Frequency * If the parameter Sampled signal domain = “Time”, use InputPort1.Noise.Time
* If the parameter Sampled signal domain = “Frequency”, use
InputPort1.Noise.Frequency

Individual InputPort1.individualSample Represents the amplitude of the electrical and noise signal for a single sampling point
sample
Binary & M-ary

Signal type Data elements
Binary InputPort1.Sequence Represents the sequence of binary bits (0’s and 1’s)

InputPort1.BitRate Bit rate of binary sequence (1/s)
M-ary InputPortl1.Sequence Represents the sequence of M-ary symbols — 1xn double

InputPort1.BitRate Sample rate of M-ary sequence (1/s)
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Accessing the MATLAB workspace

1. The data structure for all input and output ports and all variables declared within the MATLAB m-file can be viewed from
the MATLAB workspace

2. To access the workspace, first select Load MATLAB from the MATLAB Component and select OK. This action pre-
loads MATLAB (it will stay open unless it is manually closed)

3.  After running a simulation, open the MATLAB Command Window and type “workspace”.

Optical data {(Sampled/Parameterized/Noise Bins) MATLAE Optical (Time] Properties Load Matlab : x
oal atiab parameter

*% B nREmaEaRE Labet [MATLAB Dptical (Time) | —o— |
izw Sig Optical X . . : : Cancel
CW Laszer Sampled X Main llnputs Qutputs | Simulation Random nu Custom order ]

Frequency = 850 nm
z;l";‘fl-'; 2 "Ei’; Disp Name Value Yy Units Mode
Paramaterzed = NO [ |Load Matlab v 7 Normal Evaluats
. [ ] |Run Matlab as shared [ Normal Scipt
[ |Run command OpticalDats; El Normal
3 [ ] |Matlab =earch path Normal
_ ..... | san [] rch path _ Add Param...
Vigw Sig Optical Xy L] Sampled signal domain Time Normal
gW Laser 552’%5: x [ ] |Spatial mode domain Space Normal Remave Par
requency = ood nm —
Power =?r.:gn- MATLAE Opt [ ] |Resize Normal
i = 45 deg = - - .
é:ug;itar;;:;_ﬁo [ |user defined image ] Normal Edit Param...
| | |Image Filename lcon.bmp ol Normal
Load..
2= N

View Sig Param Saveds.
CW Laser Parameterzed
Freg 850 nm

Security. ..

After completion of the simulation, type workspace + Enter
¥ = P s —————1 4\ MATLAB Command Window to access the data structure for all signals and variables

Wiew Moise O

frequency = 133.4 THz

=13 THz | ——{(To get started, type on
For product informats

Initizl phase = 30 d=g

* helpwin, helpdesk, or demo.
it www_mathworks.com.

Muoise bins spacing = 125 GHz

» workspace
g

(a Optiwave 8888 L



MATLAB m-file associated with Optical Data.osd

The data structure of any input port can be equated to
any output port as long as they are the same type
(optical, electrical, m-ary, binary)

~/

butputPortl = InputPortl;

Ports are accessed using the nomenclature OpticalData.m

InputPortl, InputPort2, etc.

Variables on left are local to the [MFLED SIGHAL (InputFortcl.Sampled; Inpl

MATLAB workspace. [ 777TTTTTTTTTTTTITTTTITTTII T2 T T T

%5igm th 1 polarization state anlt) - InputPorcl

OpticalSignal Envelope = InputPortl.Sampled.Signal; *Complex envelope of the optical signal (real/imag amplitudes)
OpticalSignal Time = InputPortl.Sampled.Time; %Sampled time array (3)

OpticalSignal CtrFreqg 5 = InputPortl.Sampled.CentralFrequency; *Central freguency of the optical signal (Hz)

%£5ignal with 2 polarization states - InputPort2

OpticalSignal Envelope XY = InputPort2.Sampled.Signal; *Complex envelope of the optical =signal (X data in 1st row ;
OpticalSignal Time XY = InputPort?.Sampled.Time; %S5ampled time array
OpticalSignal CtrFreq XY = InputPort?.Sampled.CentralFrequency; %Central fregquency of the optical signal

FOPTICAL PARAMETERIZED SIGHAL (InputPort3.Parameterized)

ZParameterized =signal

OpticalSignal Pwr = InputPort3.Parameterized.Power; %*Average power of parameterized optical signal (W)
OpticalSignal CtrFreqg P = InputPort3.Parameterized.Frequency; 3Central fregquency of parameterized optical signal
OpticalSignal SR = InputPort3.Parameterized.SplittingRatio; %Polarization splitting ratic of parameterized optical :
OpticalSignal Ph = InputPort3.FParameterized.FPhase; %Absclute phase of parameterized optical signal

ENCISE EINS (InputPortc4.NHoise)

Noisehrray Pwr = InputPort4.Noise.Power; %Average power of sach noise bin (W)

HoizeArrayLowFregq = InputPortd.Noise.LowerFrequency; %Lower freguency range of each noise kin (Hz)
NoiseBArrayHighFreq = InputPort4.Noise.UpperFrequency; %#Upper frequency range of each noise bin (Hz)
NoiseArrayPhase = InputPort4.Noise.Phase; %Phase of each noise bin (rad)

&) Optiwave BEEESEE



Example of workspace for Optical Data.osd

To view further details on a data structure, double left click on any variable to open up the Variables window

Data structure for input ports

4 Wu:urkspa% /

Size and type of data

—

MName = [/

InputPort?
InputPort2
InputPort3
£ InputPortd

:H Moisefrray_Pwr

i MoisehrrayHighFreg

H MoisefrraylLowFreg

i MoiseArrayPhase

H OpticalSignal_CtrFreq_P
i OpticalSignal_CtrFreq_S
HE‘ OpticalSignal_CtrFreq_ XY
HH Optical5ignal_Envelope

Yalue

Ix1 struct

Ix1 struct

Ix1 struct

Ix7 struct
2105 double
12105 double

Variables - OpticalSignal_Envelope_XY — O *
VARIABLE
o4 £ W
Open ¥ Rows Columns [l CLLl g3 Transpose
New from (= Print ~ |1 1 Insert Delete ;_u Sort -
Selection « - -
VARIABLE SELECTION EDIT

| OpticalSignal_Envelope_XY |

HH 2x128 complex double

1 2 3 4 5 6 7 8 9
1]0.0224 - 0.0..|0.0224 + 0.0...| 0.0224 - 0.0...| 0.0224 - 0.0...| 0.0224 - 0.0...|0.0224 + 0.0... 0.0224 - 0.0... 0.0224 - 0.0... 0.0224 + 0.0. ~
2 0.0224 - 0.0... 0.0224 + 0.0... 0.0224 - 0.0... 0.0224 - 0.0... 0.0224 - 0.0... 0.0224 + 0.0... 0.0224 - 0.0... 0.0224 - 0.0... 0.0224 + 0.0.

HH OpticalSignal_Envelope_XY:
I OpticalSignal_Ph

HH OpticalSignal_Pwr

I OpticalSignal_SR

i OpticalSignal_Time

(1] OpticalSignal Time XY
| £| QutputPortl

\

Data structure for output ports

Ca' Optiwave

4
1105 double 5
12105 double 6
3.5270e+14 7
3.5270e+14 g
3.5070e+14 9 The detailed data structure and contents for
113 T 10 the variable OpticalSignal_Envelope_XY.
1x128 complex double .
e T o JH This example shows the sampled complex
E“"” ST = amplitude of an optical signal envelope with X
I (first row) and Y (2 row) polarization data
1.0000e-03 14
0.5000 15
1x128 double 1o
28 double 1;
19
20
AN - Y
£ >

Locally declared MATLAB
variables




