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Introduction

e What's is an API?
o Application Programming Interface

e Who can benefit from the APx500 API?
o Engineering
o Manufacturing
o Quality Control
o Others...

e What are the benefits?
o Simplification of complex automation

» Lower skill level required
o Speed
o Repeatable results
o ?



Development Strategies...

e Issues to take into account when making this decision.
o Complex UI?
o Required Software platform?
o Data collection requirements?

o Other requirements?
e Statistics?

e What other APx500 features may be helpful

o Seguence Mode
* Navigator
* Production Test Mode
* Measurement automation (Sub Steps)
» Automatic Measurement Data Reporting



Development Strategies

e Audio testing is alarge part of the overall solution
o Using the APx500 sequencer
o Using the Production Test features

e Audio testing is a small part of the overall solution
o Using the APx500 sequencer combined with an API application
o Using only an API application



Development Resources...

e Provided via APx500 installation...
o API Browser Utility

* Added to Start menu during installation

* Multiple instances permitted 9o 50142 -0

{Objects | Enums Obsolete APls  New & Changed APIs

e Hierarchical Tree View bl AT APR00

Show Documentation
Summary:

° I abs This class represents the APxS00 software application. It gives access to all functions

of the software program including the user interface, making measurements, and getting results.
o Object
ecCts
=% APx ~
o Enum
nums )

=0 AcousticResponse
=0 ActiveMeasurement

° ObSOlete APIS 27 ActiveMeasurementindex

#F ActiveMeasurementName
#F ActiveMeasurementType
> New & Changed APIs el »
=7 ActiveSignalPathindex
27 ActiveSignalPathName
@ AddMeasurement(signalPathindex as Int32, insertPosition as Int32, measurementName as String)
@ AddMeasurement(signalPathindex as Int32, insertPosition as Int32, measurementType as MeasurementType)
1 @ AddMeasurement(signalPathindex as Int32, measurementName as String)
« F11I hes P mm i
a.u n C eS ro ra er S @ AddMeasurement(signalPathindex as Int32, measurementType as MeasurementType)
@ AddMeasurement(signalPathName as String, insertPosition as Int32, measurementName as String)

Refe re n Ce G u id e H e I p for @ AddMeasurement(signalPathName as String, insertPosition as Int32, measurementType as MeasurementType)

@ AddMeasurement(signalPathName as String, measurementName as String)

Se I ected CO m m an d @ AddMeasurement(signalPathName as String, measurementType as MeasurementType)

@ AddResult(signalPathindex as Int32, measurementindex as Int32, resultType as MeasurementResultType)

@ AddResult(signalPathindex as Int32, measurementName as String, resultType as MeasurementResultType)

@ AddResult(signalPathName as String, measurementindex as Int32, resultType as MeasurementResultType)

@ AddResult(signalPathName as String, measurementName as String, resultType as MeasurementResultType)
H @ AddSignalPath()

i M O re O n t h I S I ater fAnaluglnputRange

~o AnalogOutputMonitor

# AppClosing

~o AttachedProjectitems

~o AudibleSignalMonitor

=2 AuxControlMonitor

2 AuxControlQutputValue

-2 BandpassFrequencySweep

-2 BandpassLevel
< >

Sample Code: APx ‘ %




Development Resources...

e Provided via APx500 installation
o Programmer's Reference Guide (APx500 APl PRG.chm)

« Ul to API Graphics
AudioPrecision.API

Namespace
o Classes
» Methods
» Properties
o Enumerations
o Delegates
» ApplicationClosingEventHandler
» MeterValuesChangedEventHandler

Provides search capabilities
Provides Inheritance information



Development Resources...

e Provided via AP.com web-site...

o APx API Developer Tools (multiple versions)
e http://www.ap.com/?s=Developer+Tools&submit=Search
Documentation Tools (also provided via installation)
Examples
Project Templates
About the APx500 API (API)

About the APx500 API Wrapper (API12)
Introduction to Programming the APx500 API

o Controlling APx500 with Python article
o http://www.ap.com/technical-library/controlling-apx500-with-python

Sample code

o APx LabVIEW .NET Driver (multiple versions)
o http://www.ap.com/?s=APx+LabVIEW+.NET+Driver&submit=Search
APx LabVIEW .NET Driver Getting Started (.pdf)

o APx LabVIEW DAQ Driver (for APx515 only)
e http://www.ap.com/?s=APx+LabVIEW+DAQ+Driver+(for+ APx515+0only)&submit=Search

APx LabVIEW DAQ Driver Getting Started (.pdf)



http://www.ap.com/?s=Developer+Tools&submit=Search
http://www.ap.com/technical-library/controlling-apx500-with-python
http://www.ap.com/?s=APx+LabVIEW+.NET+Driver&submit=Search
http://www.ap.com/?s=APx+LabVIEW+DAQ+Driver+(for+APx515+only)&submit=Search

dl --III
Development Resources...

e Provided via AP.com web-site

o Matlab Toolbox

» http://www.ap.com/?s=Matlab+Toolbox&submit=Search
» Functions for legacy and AP2700 products

» Functions for APx series analyzers
apx_read_wave.m

» Read waveforms saved by APx500, WfmGenerator.exe, and
apx_write_wave.m

apx_write_wave.m

» Write Apx-compatible generator waveforms



http://www.ap.com/?s=Matlab+Toolbox&submit=Search

APl Review

e Use API Browser to view API hierarchy.
o Provided via APx500 software installation and downloadable from AP.com

e Object Oriented

o The API uses an object oriented design which allows common functionality
and provides a consistent programming interface across many parts of the
software

o API has many “levels” where desired functionality may be deep down
inside an object



Properties and Methods

e Objects expose Properties which get and set single setting values
o APx.SignalPathSetup.OutputConnector.Type = OutputConnectorType.AnalogBalanced

e Objects expose Methods which are function calls which have an

effect on the system

o APx.FrequencyResponse.Start()

o APx.FrequencyResponse.SequenceMeasurement.Run()
o APx.FrequencyResponse.ClearData()

o APx.LevelAndGain.ExportData("c:\temp\LevelAndGain.csv")



Interfaces and Inheritance...

e Interfaces define entry points into the API

e All entry points into the API (with the exception of the APx500
object) are interfaces and the objects type names start with a
capital “I”. Example: “IFrequencyResponseMeasurement”

e Inheritance allows a “base” interface to provide common
functions that are shared across multiple objects

@)

Example: IGenerator has and

methods

ISineGenerator has a property

ILevelAndGainGenerator inherits from both IGenerator and ISineGenerator
and therefore has , methods, and

the property



Audio=E:E

precision Interfaces and Inheritance
IWaveformGenerator
IGenerator
Fublic Property Generator as |LevelAndGainGenerator
ISineGenerator T l’:ﬁeneratnr )
» -2 AnalogSineMode
|ArbitraryGenerator >3-~ Frequency

v GetChannelEnabled(ch as Int32)

¥ GetChannelEnabled(ch as OutputCh
#-~0 Levels

@ LoadWaveformFile(fileName as Strii

¢ LoadWaveformFile(fileName as Stril

= On

v SetChannelEnabled(ch as Int32, enal

¢ SetChannelEnabled(ch as OutputCh
-2 SineDual
#-~0 SineVarPhase

=0 5|:J| itFrequEr:::}f>
Obsolete

« Lowest levels are usually what #-~2 SplitPhase
the programmer uses, where all = Type
functionality is available. .

= Waveform

—> =0 WaveformFileSettings

\ 4

ISplitSineGenerator ==

A 4

A 4

ISquareWithArbGenerator

A 4

\ 4

ILevelAndGainGenerator

VvV

A 4

e Each level of interface provides
some functionality

A 4

* Each derived level adds new
functionality specific to that object

v

A 4

= WaveformMNames
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pPrecision

APx500 API Architecture

APx500 has two operating modes
e Sequence Mode: All APl commands start with APX.
e Bench Mode: All APl commands start with APx.Benchmode

File View Measurements Project Window Help

v L B 5w = lun e -t |4 Audibie Manitor [ TR

1
Sequence Sequence | = [0 ) o- BAE RSB EE-B-E ve vms - 2
FMS Level

F BEBA AR — R 0/26/20164:06:1 2.660PM

Project By [ ¢

B sequences Praperties Wt e | -~

19 Pre-Saquence Staps e
» B2 Sgnal Batht (8) High Pefomance Sine Generater
~ B3 SignalPeth2 ) DAC Genentor

ch| W 2361 uvims

chz| = =
Bﬂﬁﬂﬂﬂ

WO 237 wvms sk uske | Scopa X + "N -8 BT i ves - 2
[ EER LS 0811% 250 kH FFT
|
7 |
E1ml
o . £ I ; al j
) o 50m 100m 150m 100 1k 10k
(%] Tire (5} Frequency (Hz)
DQuiput
8 Acld Meter = [gsmmum nn.guuu ]
 Settled Readings. " RMS Level v - -3 2 X  THD+N Ratio % N=" 2"

|5 settings_|
Motch Tuning:  Generater Frequency

« Bandpass Filter

e Mode | Gonerstar Frezuency |
Channek  Chi ~

|l

Tope | SMPTEOM



Sequence Mode API...

- = Frequency Response

i The Sequence MOde API iS EMeasurement5equenc55ettings...
enerally split into three parts v & Sequence Steps
g . y p p - DE]Turn Generator On
> NaV|gat0r - Measure Frequency Response
% Active measurement B Add Step..
@ RMS Level
= QOther... @ Gain

@ Relative Level (1.00000 kHz)
@ Deviation (20,0000 Hz - 20.0000 kHz

In the APx500 application, you

can select measurements, results, —
and sequence steps from the [] Append Graph Data
Navigator, but you can only . Generator
change the measurement settings Start Frequency: | 200001 v
by making the measurement StopFrequency: 20000k v G
“ active” . Levek [1000mVrms v s
Offset: |0.000V s
EC: Mone w
Edit...
Pre-Sweep: |100.0ms |
Sweep: |350.0 ms |




Sequence Mode API...

. Analog Sine Generator — >
<+ APX.ActiveMeasurement [
(More about this on the next slide)  Analog Sine Generator
> APx.AddMeasurement / ———
. Source lmpedance: ohm w
= APx.AnalogOutputMonitor
Aux Control - > P [ OFF
. APX APX1701 [ Track Chl Level
= APx.AttachedProjectltems - Aux Control Out chi: [1000mvms |8
. . . 8 7 6 5 4 3 2 1 He 00.0 Vs =
. APx.AudlbIeS|gnaIMon|tor/7 ] Cha: | 1000 =
: requency: | 1.00000 kHz v
= APx.AuxControlMonitor . Aux Control In Frequeny | S
= APx.BluetoothMonitor iiiiiiiiﬁ
> APx.Delete...
o Measurement Bluetooth Monitor — O X
o Result EJ Actions ~ [T AVRCP Log [
. Field Walue
o Slgnalpath Device Mame ENDHE
0 Uncheckedltems Device Address MNone
Link Key Mene
Codec MNone Legenq
Audio Routi N »= Navigator
Do “orTing _|Tone <= Active Measurement

= = QOther



Common subset of controls
for all measurements.

Use APx.ShowMeasurement
to select an active
measurement.

Can Run a measurement
iIncluding Sub Steps using
APx.ActiveMeasurement.Seq
uenceMeasurement.Run
command.

Can access results using
APx.ActiveMeasurement.Seq
uenceMeasurement.Sequenc
eResults commands.

o APXx.ActiveMeasurement

o ActiveMeasurement

¥ AnalyzeFiles()
% AnalyzeFilesFixedSampleRate
# AnalyzeFilesSampleRateMode
% ClearDatal)
@ ClearData(dataType as SourceDataType, datalndex as Int32)

#- '@ CreateExportSettings()

2 DataSetsGridVisible
¢ ExportData(fileName as String, numberOfGraphPoints as Numb:
¢ ExportData(fileName as String, settings as IMeasurementExports

#-=0 FileAnalysisSettings

¢ GetDataNotes(dataType as SourceDataType, datalndex as Int32)
¢ GetDataTimestamp(dataType as SourceDataType, datalndex as Ir
@ GetDataVisible(dataType as SourceDataType, datalndex as Int32)

+-=0 (Graphs

* Isvalid

2 MeasurementType
*F Name

* PassedLimitChecks
' SelectorVisible

#-=0 SequenceMeasurement

¢ SetDataNotes(dataType as SourceDataType, datalndex as Int32, r
¥ SetDataVisible(dataType as SourceDataType, datalndex as Int3.2,
¥ ShowGraph(index as Int32)

% ShowGraph(name as String) Legend

»= Navigator

+= Active Measurement
= = Other

' WavFilesForAnalysis



Sequence Mode API...

APX.EXit

APX.FftSpectrumSignalMonitor —s [« o x
APx.Height / Width / Top / Left G =
APx.lIs... _ w0 D | —
o DemoMode %122 -

o ProcessingSuspended el

o ProjectLocked 20050 100200 500 fk 2k Sk 10k 206

o ProjectModified FFTLength: [32K v| Window: |AP-Equiripple 7] Averoges: | [22

APx.Maximize / Minimize / Restore
APx.NavigatorVisible
APx.OpenProject / SaveProject
APx.OperatingMode

Legend

»= Navigator

= Active Measurement
= = QOther



= APXx.ProjectSettings

B0 ProjectSettings

----- “ ExportTraceCycleStyles(fileName as String)

----- % GetlLineStyle(cyclelndex as Int32, stylelndex as Int32)
----- “ GetLineWidth(cyclelndex as Int32, stylelndex as Int32)
----- % GetTraceColor{cyclelndex as Int32, stylelndex as Int32)
m-=2 GlobalVmax

----- % ImportTraceCycleStyles(fileName as String)

----- “ ResetStyles(cyclelndex as Int32)

----- % SaveGraphData

""" “# ShowMeasuredTime
----- “F TraceStyleCycleCount
----- % TransducerCurrentLimitFault

Sequence Mode API...

Project Properties x

Graph  Colors  Variables

Vmax

Global Vmax allows you to set maximum voltage limits for APx analog cutputs to protect connected devices.

[] Analeg Unbalanced 13.33Vrms
[ Analeg Balanced 26.66 Vrms
[ Transducer Interface Level: 31.82 Vrms
[] Transducer Interface DC Offset (+): 40.00V
[] Transducer Interface DC Offset (-): -40.00 V

- Transducer Interface Fault Handling

Transducer Interface Fault Handling allows you to select the response to Current Limit faults,

(® Abort Sequence or Measurement on Current Limit Fault

(O Continue Sequence or Measurement on Current Limit Fault

Sequencer Properties... oK Cancel Help

----- “ SetLineStyle{cycleindex as Int32, stylelndex as Int32, lineStyle as DashStyle)
----- w SetLineWidth(cyclelndex as Int32, stylelndex as Int32, lineWidth as Int32)
----- w SetTraceColor(cyclelndex as Int32, stylelndex as Int32, color as Color)

Legend

»= Navigator

= Active Measurement
= = QOther



Sequence Mode API...

= APx.ResumeProcessing / SuspendProcessing

= APx.ScopeSignalMonitor E
« APx.Sequence o |
(More about this on the next slide) gm/\/
= APx.ShowMeasurement | 2 :
= APx.SignalMeters T —— e
. APx.StatusBitsMorm)
M e —— — / Meters Monitor — | 4
Level THD+MN Frequency
WChl  860uVrms T78.462%  22.68 kHz
BChZ  S67uVrms  T7.578% 2367 kHz

Legend

»= Navigator

= Active Measurement
= = QOther




» APXx.Sequence...

Gets the sequence of measurements displayed in the Measurement
Navigator. The sequence allows automatic execution of a series of
measurements and collects all of the results.

Sequence: Sequencel - E E a"’
) '
Eﬂequencerprnperties....

» [5r Pre-Sequence Steps
» P52 Signal Path
» 5 Signal Path Setup
» & Level and Gain
» O THD+N
- E Frequency Response
» [0 Signal to Moise Ratio
» [ 5 Crosstalk, One Channel Undriven
» [ Interchannel Phase
Add Measurement...
W Add Signal Path
v [5r Post-Sequence Steps
BH Add Step...
DE Report
DE Data Output

Access to all Navigator settings

Access to all Sequence results
for measurements that have been
run either as a part of a Sequence
or individually.

Legend

»= Navigator

s+= Active Measurement
= = QOther



g

Sequence Mode API...

APx.Variables > ;
A PX _Vers | on Gl,e::a;,::m ;:ors | Jariables o

. X " Messurement Varisbles
APx.Visible S

- -
----- w DeleteUserDefinedVariable(varName as
----- % ExpandVariableString(input as String)
----- v GetAPxMeasurementVariable{varName
----- v GetAPxMeasurementVariables()
----- @ GetAPxSystemVariable(varName as Strir e = - -
----- v GetAPxSystemVariables()
----- » GetEnvironmentVariable(varName as 5tring)
----- w GetEnvironmentVariables()
----- » GetSystemFolder(folder as SpecialFolder)
-----  GetUserDefinedVariable(varName as String)
----- v GetUserDefinedVariables()
----- w SetUserDefinedVariable(varName as String, value as String) Legend
»= Navigator

%= Active Measurement
= = QOther



< Measurement Objects
APx.AcousticResponse (More about this measurement on the next slide)

@)

o o0 o o o o o o o o o o o o o

APx.BandpassFrequencySweep
APx.BandpassLevel

APx.BandpassLevelSweep

APXx.Cmrr

APx.Cmrrlec

APx.CompareEncodedBitstream
APx.ContinuousSweep

APXx.CrosstalkCustom
APx.CrosstalkFrequencySweepCustom
APXx.CrosstalkFrequencySweepOneChannelDriven
APXx.CrosstalkFrequencySweepOneChannelUndriven
APXx.CrosstalkOneChannelDriven
APXx.CrosstalkOneChannelUndriven

APx.DCLevel

Sequence Mode Measurement API...

Legend

»= Navigator

s+= Active Measurement
= = QOther



APXx.AcousticResponse

Sequence Mode Measurement API...

Access to individual measurement settings and results.

=B AcousticResponse

=0 AcquiredWaveform

-~ AdditionalAcquisitionTime
w-=2 AnaloglnputRanges

----- % AnalyzeFiles()

----- ## AnalyzeFilesFixedSampleRate
----- = AnalyzeFilesSampleRateMode
..... it Append

----- % Averages

----- @ ClearData()

----- % ClearData(dataType as SourceDataType, datalndex as Int32)
% CreateExportSettings()

----- % DataSetsGridVisible

i-=0 Delay

(|

1-=0 Deviation

o= DistortionProductLevel

+-=0 DistortionProductRatio

~=2 EnergyTimeCurve

----- » ExportData(fileName as String, numberQfGraphPoints as NumberQfGr
----- » ExportData(fileName as String, settings as IMeasurementExportSetting

ey T s IO s IO
sl o}

=
s}

-0 FileAnalysisSettings

=
fud}

~=2 Generator

----- % GetDataNotes(dataType as SourceDataType, datalndex as Int32)

----- % GetDataTimestamp(dataType as SourceDataType, datalndex as Int32)
----- % GetDataVisible(dataType as SourceDataType, datalndex as Int32)

e TR e AN e IR s OO

=& Graphs

=2 GroupDelay

=0 |mpulseResponse

----- & IsValid

=0 | evel

-0 | evel AndDistortion

----- ' MeasurementType

..... ? Mame

i~ NestedSweep

----- % PassedLimitChecks

i-~0 Phase

=0 RelativelLevel

i~ RubAndBuzz

10 RubAndBuzzCrestFactor
o= RubAndBuzzPeakRatio

----- % SelectorVisible

-~ SequenceMeasurement

----- w SetDataNotes(dataType as SourceDataType, datal
----- “ SetDataVisible(dataType as SourceDataType, data
----- % ShowGraph(index as Int32)
----- “ ShowGraph(name as String)

=2 ThdLevel
-~ ThdRatio
""" = TimeWindowAutoStart

----- ! WavFilesForAnalysis



» Sequence Mode Measurement
Precision .
Navigator API

APXx.AcousticResponse.SequenceMeasurement
Gets the sequencer settings and results for this measurement.

=B8] SequenceMeasurement

----- % AutoRetryFailureBehavior

..... e AutDRE‘EW o
""" “F Checked

""" “f FailureBehavior

""" ' HasSequenceResults ¢
----- “ Index

""" # |1sValid

""" ' MeasurementType
..... ﬁ Mame

== ResultGraphs
""" *F Count
B0 tem(index as Int32)
""" “f Checked
""" “F IsDerived
""" “F IsSource

""" & 1sValid

Access to sequence properties like
Checked

Access to Result Graphs but not their
settings like Checked

Run just this measurement to get settled
readings and results with the Run
command

Sequence results (More about this on the
next slide)

Access to sequence steps

Make the measurement active with the
Show command Legend

»= Navigator
<= Active Measurement
= = QOther



o

Navigator APl — Sequence Results

APx.AcousticResponse.SequenceMeasurement.SequenceResults

| oy O ey [ |

== SequenceResults

----- % ContainsResult(resultName as String)

----- % ContainsResult(resultType as MeasurementResultType)

----- = Count °
----- % ErrorMessage

----- “ HasErrors

=0 [tem(index as Int32)

=0 [tem(index as MeasuremeniResultType) @

=0 [tem(resultName as String)

----- % PassedLimitChecks

Sequence results object is a
collection containing 0 or more
results.

One entry for each checked graph

If the measurement failed due to
an error, the ErrorMessage
property indicates the error

ltem functions to get individual
results

PassedLimitChecks indicates if
all results were successful



Navigator APl — Extracting result data

APXx.AcousticResponse.SequenceMeasurement.SequenceResults.ltem

or
APx.Sequence(index)(index).SequenceResults

G-=0 Item(index as Int32)

----- # ChannelCount e Each sequence result can

""" # ChannelNames

----- ' ErrorMessage Contaln One type Of data-

----- @ ExportData(fileName as String)

----- v GetMeterLowerLimitText() .
imi e Meter readings, XY data, text

----- v GetMeterLowerLimitValues()

----- @ GetMeterReadingNames()
¥ GetMeterText() = . . Val U eS y etC .

----- @ GetMeterUpperLimitText()

----- @ GetMeterUpperLimitValues() I | b I I |
_____ [ Seereuppert e APIs available to extract a
----- @ GetMeterValues(readingName as String) f d f h |
_____ ey types of data from each result
----- % GetThieleSmallLowerLimitValyatBarameset agThicgkSplohParameter)

----- @ GetThieleSmallUpperLiga#¥alue(pgrfimear as PhighMallParameter)

----- @ GetThieleSmallVgle€{paramejef as MieleSfalpapdmeter)

----- v GetThielegpallValueTeg#araprier a igleNallParameter)

----- @ GetXText(ch as Ing anglindeybixis £ Yhrtical Axis, dataType as SourceDataType, datalndex as Int32)

----- @ GetXText(chg#Tnt32 s as YticgigfdataType as SourceDataType, datalndex as Int32)

----- @ GetXValues(ch gafnputChafinellplieyfaxis as Vertical Axis, dataType as SourceDataType, datalndex as Int32)

----- v GetXValuegedh as Int32 axis o6 VgfticalAxis, dataType as SourceDataType, datalndex as Int32)

----- v GetXYText(ch as putChafinefidex, axis as VerticalAxis, dataType as SourceDataType, datalndex as Int32)

----- @ GetXYText(cjf Int3 ¢ axisyhs Vertical Axis, dataType as SourceDataType, datalndex as Int32)

----- v GetXYValues(ch g#fInpyfChannelindex, axis as VerticalAxis, dataType as SourceDataType, datalndex as Int32)

----- @ GetXYValues(h as JAt32, axis as VerticalAxis, dataType as SourceDataType, datalndex as Int32)

----- @ GetYTextl as pbutChannelindex, axis as VerticalAxis, dataType as SourceDataType, datalndex as Int32)

----- © GetYText(c Int32, axis as VerticalAxis, dataType as SourceDataType, datalndex as Int32)

----- @ GetYValues(ch as InputChannellndex, axis as VerticalAxis, dataType as SourceDataType, datalndex as Int32)

----- @ GetYValues(ch as Int32, axis as VerticalAxis, dataType as SourceDataType, datalndex as Int32)

----- @ HasData(dataType as SourceDataType, index as Int32)




Measurement API| Settings

APXx.AcousticResponse

== AcousticResponse

w-=2 AcquiredWaveform

#-=2 AdditionalAcquisitionTime
#-=2 AnaloglnputRanges

----- @ AnalyzeFiles()

----- = AnalyzeFilesFixedSampleRate
----- % AnalyzeFilesSampleRateMode

----- = Append € ——— o Access to measurement settings

----- 7 Averages &=
----- w ClearData()

----- @ ClearData(dataType as SourceDataType,

-+ CreateExportSettings0 e Ability to import or export data if
----- “# DataSetsGridVisible applicable

=0 Delay

=2 Deviation

#-~o DistortionProductLevel
E

£

e Access to generator settings
e Access to graphs and their

+--=0 DistortionProductRatio
+-=0 EnergyTimeCurve

----- % ExportData(fileName as S#ffhg, sett appearance and data settings

#-=o FileAnalysisSetti .

10 Generator e Access to the Sequence APl with the
----- ¢ GetDataNotes(dataT SeguenceMeasurement property (not
----- v GetDataTimesta

_____ o GetDataVic shown in image)
#-= Graphs




Measurement APl — Generator

APx.AcousticResponse.Generator

£~ Generator e EQ Setting If applicable
@-=0 Duration :
-0 EQettings // e Channel settings
----- w GetChannelEnabled(ch as Int32) () Gen erator |eve|S
----- @ GetCh IEnabled lIndex) .
o LSVE,SEW e Start and Stop Frequency settings

#-=0 PreMeasurementDelay

----- w SetChannelEnabled(ch as Int32
----- w SetChannelEnabled(ch
=-=0 StartFrequency
----- = Active

-----  GetText(Unit as String)
-----  GetValue(Unit as String)
----- % IsLogUnit

..... ﬁ Text

----- % TextWithoutUnit

----- # TextWithReferenceValu
..... ﬁ Unit

----- % UnitList

..... % \/alue

----- 7 Values

----- # ValuesWith
#-=0 StopFrequency

utputChannelindex, enabled as Boolean)




£ predsion

dio

APx.AcousticResponse.Delay
Access to all result Settings and Data

Measurement APl — Individual Results

Access to results when using the APx.AcousticResponse.Start or
APx.AcousticResponse.SequenceMeasurement.Run() commands to run the measurement

[
[

-0 Delay

o AddDerivedResult(derivedResultType as MeasurementResultType)
=0 Ais

----- % ChannelCount

----- # ChannelNames

----- # Checked

----- ‘@ CopyToClipboard()

----- % DerivedResultTypes

----- ‘» ExportData(fileName as String, unit as String)

----- ‘v ExportData(fileName as String, unit as String, selectedChannels as B
----- ‘v ExportData(fileName as String, unit as String, selectedChannels as B
----- “ FitDataToView()

----- W GetText()

----- & GetText(Unit as String)

----- ‘» GetTraceColor(tracelndex as Int32)

----- w GetTraceName(tracelndex as Int32)

----- @ GetValues()

----- » GetWalues(Unit as String)

----- % IsDerived

----- = IsSource

----- = 1sValid

----- = IsVisible

£

£

£

00 Limits

=0 | owerLimit

- Name

- % ResetTraceStyle(tracelndex as Int32)

=0 Result

- Save(filename as String, type as GraphlmageType)
~=% Save(filename as String, type as GraphlmageType, wic
-4 SaveReport(fileName as String, format as ReportExpo
=4 SetTraceColor(tracelndex as Int32, color as Color)
~=% SetTraceName(tracelndex as Int32, name as 5tring)

-~ SetZoomPanToOriginal()

-9 Show()

-2 TimeStamp

-0 Title

-2 TrackFirstLimitChannel

i-=0 |JpperLimit

- # ValuesChanged

£

-5 ViewType



dio==:

precision Bench Mode API...

EJ*-'D BenchMode

7 ActiveMeasurement

---° AnaloginputRanges

---*-0 Analyzer

...,.g Generator

ﬁ GeneratorAnalyzerSettingsVisible
© GetSettledMeterReadings
---*-0 Measurements

---~° Meters

---*-0 Monitors

---~° Setup -H- -

o SignalPathSettingsVisible

Chlly




prec:s:on Bench Mode API...

APx.BenchMode.AnaloglnputRanges

EI ad /\naloginputRanges

""" ﬁ‘ AutoRange

= -5 Count

----- @ GetText(ch as InputChannellndex)

----- @ GetText(ch as InputChannellndex, unit as String)
----- @ GetValue(ch as InputChannelindex)

----- & GetValue(ch as InputChannellndex, unit as String)
----- @ SetValue(ch as InputChannelindex, level as Double)
-----  SetWalue(ch as InputChannellindey, level as 5tring)
""" “F TrackFirstChannel

..... | nit

-2 UnitList



Jo} 1]

A;'S'rec:s:on

Bench Mode API...

APx.BenchMode.Analyzer

. [

-2 BandpassFilterTuning

..._::. BandpassFixedFilterFrequency
& ImdMeterType

---*‘3' NotchFilterFrequency

- NotchFilterTuning

- ReferenceChannel

---*‘3' Regulation

---*‘3' Settling

% ThdNWeighting



£ predsion

APx.BenchMode.Generator

{ oy PO ey (SRR ey PO ey (SN o |

Bench Mode API...

o Generator

----- % AnalogSineMode

----- = AutoOn

=0 ConstantValues

-0 Frequency

-----  GetChannelEnabled(ch as Int32)

-----  GetChannelEnabled(ch as QutputChannellndex)
-0 |md

=0 | evels

----- » LoadWaveformFile(fileName as String)

----- w LoadWaveformFile(fileName as String, replacelfExists as Boolean)
----- % LoopWaveform

----- ' NoiseShape

..... = On

----- % SamplesPerStep

----- w SetChannelEnabled(ch as Int32, enabled as Boolean)
-----  SetChannelEnabled(ch as OutputChannelindex, enabled as Boolean)
-~ SineBurst

-~ SineDual

-~ SineVarPhase

=0 SplitFrequency

=0 SplitPhase

.....  Type

----- = Waveform

1-~0 WaveformFileSettings

""" “f WaveformNames



Agr%c:;t;n Bench Mode API...

APx.BenchMode.GetSettledMeterReadings(meterType)

EI L] GetSettledMeterReadings(meterType as SettlingMeterType
| ----- “ Count
E|.-¢ ltem(index as Int32)
| ----- = AnyTimedOut
----- % GetValues(unit as String)
""" = MeterType
: T TimedOutOnChannel(ch as Int32)
-0 ltem({index as SettlingMeterType)
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APl Programming



Determining Object Types —
Visual Studio

e Property

Dim measurement As]IAcousticResponseMeasurement

measurement = APx.AcousticResponse

A ReadOnly Property APx500.AcousticResponse Al |AcousticResponseMeasurement
Gets the currently active Acoustic Response Measurement.

Dim generator As IContinuousSweepGenerator
generator = measurement.Generator
generator.Duration.Value = 2.0

M Property [DoubleSetting Value &
(Gets or sets the value, in the unit specified by the Unit property.

e Method/Function

measurement. s
@ Function |BatchMeasurement.Start() ﬁ.
H TimeWindowfutoStart

The measurement runs synchronously and does not return contrel to the user until the measurement has completed
@ To5tring

e Microsoft Visual Studio uses IntelliSense to help

e Hover over Objects or type the path to an APl and help
automatically appears



Determining Object Types —
APl Browser

Like Visual Studio, the APl Browser shows the return type of
every property and method

Navigate to a property or method and observe the highlighted
areain the APl Browser window

Objects Enums Obsolete APl New & Changed APls

Public Property AcousticResponse asjlAcousticResponseMeasurement

Summary:

Gets the currently active Acoustic Response Measurement.

=% APX

=g AcousticResponse

~ #-=0 AcquiredWaveform

...,.:. AdditionalAcquisitionTime



e Enumerated Constants

APl Browser — Enums

o Provided for version compatibility

e Working With Enums

o l|dentifying
* Link shown in help for API ...

o Selection

» Select link then appropriate
Enums are displayed in
the Enums Tab

Note: Some Enum lists

are very long. Select an Enum
with a name that matches
what you are trying to control.

Objects Enums Obsolete APls  New & Changed APls

Public Function ClearData(dataType a datalndex as Int32) as Void

SourceDatalype,

Summary:

Clears the specified data set from all meafurernent results,

Objects Enums  Obsolete APIs  Mew & Changed APls

Parameters: g -

umrmary:
dataType

Type: AudicPrecision.Al

The type of data, i.e. Me

Specifies the data set type.

EI Ell SourcellataType

----- = Measured
iz Imported
iimp CustomData

B0 AcousticRespon:
1-=0 AcquiredWav |
1-=0 Additional AcguisitionTime

{ e T pry TR prw |

1= AnaloglnputRanges

-----  AnalyzeFiles()

""" % AnalyzeFilesFixedSampleRate
""" % AnalyzeFilesSampleRateMode
""" = Append

""" ' Averages

----- w ClearData()

----- ad ClearData(dataType as SourceDataType, datalndex as Int32)



APl Browser
Obsolete APIs Tab

e Filter setting
o Objects, Enums, All

e \Version
o The version the APl Method, Property, or Enum was removed in.

e Object
o The base object containing the APl Method, Property, or Enum

e Old API
o The API Method, Property, or Enum

e Suggestion
o Help text intended to provide information needed to update existing code.



API Browser
New & Changed APIs Tab

e Filter setting
o Objects, Enums, All

e Object
o The base object containing the API Method, Property, or Enum

o API
o The API Method, Property, or Enum

e Description
o API Parameters

e Example
o APl usage



Sample Code Review

e What languages are officially supported by Audio Precision
VB.net

C#

C++

Python

Matlab

LabVIEW

o O O O O O

e The following code review is done using Visual Basic



O VB .net

e Advantages:
Dot Net Compatible

Easy User Interface development
IntelliSense

Compiled application

FREE Express versions available
VS Template provided

o O O O O O

e Disadvantages:
o Cost
o Not ideal for some programming tasks

e Note:
o Uses APIL.dIl



e Advantages:

Dot Net Compatible

API native language

Easy User Interface development
Compiled application

IntelliSense

FREE Express versions available
VS Template provided

o O O O O O O

e Disadvantages:
o Cost

e Note:
o Uses APIL.dIl

C#



e Advantages:
o Dot Net Compatible
o VS Template provided

e Disadvantages:
o Difficult User Interface development
o Cost

e Note:
o Uses APIL.dIl

C++



Python...

e Advantages:
o FREE

e Disadvantages:
o Can’t control APx500 because it is NOT Dot Net Compatible



lIronPython...

e Advantages:
o Dot Net Compatible
o Code is compact and more readable

o Conforms to standards including zero-based indexing and usage of square
brackets

o FREE

e Disadvantages:
o Not compliable (less security)

e Note:
o Uses APIL.dIl and API2.dll



lIronPython...

e Using the Console/interpreter
o Create a file association to the IronPython interpreter (IPY.exe) for .py files
o Double click on .py file to run

e Sample Code

o Knowledge Base article with sample code
* http://www.ap.com/technical-library/controlling-apx500-with-python

Bsl AL — O bt

lronPython APx Control

| Load APx Software I

Open Sample Project

Run Measurement..



http://www.ap.com/technical-library/controlling-apx500-with-python

lIronPython

e Running Python code from Visual Studio

o Download Tools for Visual Studio from http://microsoft.github.io/PTVS
* Select the PTVS 2.2 Downloads selection
e Select the VS 2013 or 2015 version

e PTVS provides
o Editing with IntelliSense
o Interactive debugging
o Profiling
o Cross-platform and cross-language debugging support,



Matlab

e Advantages:
o Dot Net Compatible
o Built-in graphics
o Large library of tools

e Disadvantages:
o Cost
o Object-oriented programming scheme is complex and confusing.
o Not compliable (less security)

e Note:
o Uses APIL.dIl and API2.dll



Visual Basic Sample Code Review...

e User Interface Review

o Launch APx500 (Ul Button 1)

o Load and Run APXx project (Ul Button 2)
* Getresults from Level & Gain measurement
> RMS Level
o Gain
o Peak Level
* Get results from Stepped Frequency Sweep measurement
o Level vs Frequency
> RMS Level Smoothed
o Deviation
o Get results using For Each statement
* Get results from Signal Analyzer measurement
o FFT Spectrum
o Scope



Visual Basic Sample Code Review

o Configure and Run Bench Mode measurements (Ul Button 3)
» Configure Signal Path Setup Input/Output
» Configure Signal Path Setup Filters
» Configure Generator
» Configure Analyzer
* Monitors/Meters
o Delete current Monitors/Meters
o Add desired Monitors/Meters
o Configure settling For desired Monitors/Meters
o (Get Settled readings from meters all at the same time.
o (Get Settled readings from meters one at a time.
» Configure Sweep measurement
o Set Right axis data To THD+N Ratio
> Run the measurement and wait for Nested Sweep to finish
o Get X values from sweep 1
o (Get Y values from sweep 1 & 2
» Configure FFT measurement
o Getall FFT data
o Get all Scope data
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LabVIEW and DAQ Driver
Review
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END
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