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1. Introduction

This manual provides documentation for using théddeg framework API.

The UeiDaq framework offers a simple yet powerfuPlAto access your UEI data
acquisition devices. The API is used to accesdcdsvirom the PowerDAQ and
PowerDNA product lines. It also implements a sitioh device that allows the end-
user to start working with the API without hardwar€he capabilities of the simulation
device are modeled after the capabilities of Powe&dDnulti-function devices.

The UeiDaq framework comes with bindings for vasigmogramming languages such as
C, C++, C#, VB6, VB.NET and scientific software gages such as LabVIEW and
Matlab.

The UeiDag framework API is supported on WindowafWl greater) and Linux (Intel
and ARM).

This document gives further details on the featares functionalities of the API that a
designer can employ to create an application.

© Copyright 2018 www.ueidag.com
United Electronic Industries, Inc. 1 508.921.4600
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2. UeiDaq framework architecture

2.1. Overview

The following diagram and component summary proedeverview of the architecture
of the UeiDaq library.

Bindings

vovy

\
V{
\

00000 1

bbbt

UEIDAQ API

Simulation

PowerDAQ Rasices

PowerDNA

Figure 1 UeiDaq framework architecture

Hardware plugins

Used by the framework for communication with hardsvand/or
simulation devices. There is one plugin for eachiljaof supported
devices: PowerDAQ, PowerDNA, and simulation

The heart of the framework. Detects available warée plugins and

Core implements a hierarchy of objects that abstraatsnconication with
the plugins through a common interface
Bindings Make the core’s object oriented API available taaas development

environments and test and measurement softwaragesk

© Copyright 2018
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2.2. Key Concepts

The UeiDaq framework can be programmed using varimyelopment environments:

* A set of classes for object-oriented environmenishsas the C++ language,
.NET framework languages and ActiveX enabled emvirents.

* A set of functions for procedural languages suchANSI C; the concept of classes
is still present and objects are manipulated usarglles and accessor functions.

* A set of Vls for the National Instruments LabVIEVEgkage. A session refnum
is used to specify and operate a session. Propedgs are used to access object
parameters.

* An adapter for the MathWorks Matlab DAQ toolbox.

* An OPC server.

e An Excel add-in.

2.3. UeiDaq objects
2.3.1. Hierarchy

The UeiDaq framework API is object oriented and lienpents a hierarchy of classes to
manage the communication with the data acquisd®nce.

1 - AIVExChannel
= Device
Session AlChannel
* * TCChannel
e AOChannel
1 Timing
[5’7 DIChannel
A
£z channel Kl
DO Channel
[% R
2 Trigger ClChannel
CcOChannel
1 DataStream
I 1

Reader

Writer

Figure 2 UeiDag framework UML class diagram showinga subset of Channel classes

© Copyright 2018 www.ueidag.com
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The UML class diagram in Figure 2 details the retaghip between the various classes in
the framework.

If you don’t know UML don’t panic. The most impontathing to understand in the
diagram is that the main object your applicatioil interface with is the Session object.

The Session object acts as a container for othectsh such as Timing and Trigger. You
only need to manage the lifetime of the Sessioaatpyvhich will in turn control the
lifetime of its child objects.

The following sections provide a short descriptisineach class. Please refer to the
UeiDaq Framework Reference Manual for detailed rimfation about each UeiDaq
framework class.

2.3.2. Session

The Session manages communication with a datasitgaidevice subsystem. In order
to do anything with your data acquisition deviceyyeed to create a session first. You
can then configure the session parameters andtegheasession.

A session is tied to one subsystem at a timeoufwant to use multiple subsystems (for
example simultaneous analog input and output),ngmd to use multiple sessions.

2.3.3. Channels

A channel is part of the channel list associateth wiSession. The channel object gives
access to channel-specific parameters, such adayanalog input channels.

Figure 2 shows that there is a derivation of thar@lel class for each subsystem type:
Analog Input, Analog Output, Digital Input, Digit@lutput, Counter Input, and Counter
Output.

Note that Figure 2 also shows that the AlChanred<cls also derived for specialized
analog input measurement types: Voltage with etoitig AlVexChannel) and
Thermocouple (TCChannel).

2.3.4. Devices
Each Session is tied to a subsystem that belongspecific device. The device object

gives access to device properties such as its rsemia| number, and calibration data.

© Copyright 2018 www.ueidag.com
United Electronic Industries, Inc. 4 508.921.4600
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2.3.5. DataStream
The DataStream object is used to transfer datadsetthe device and the host.
2.3.6. Timing
The Timing object specifies how the subsystem daule configured. With it you can

select whether you want to use a clock or not ahether the clock is internal or
external.

2.3.7. Trigger

The Trigger object defines how the Session isetlast stopped. You can configure the
Session to start immediately or to wait for an exdéevent to happen before starting.

2.3.8. Reader

The Reader object manages the transfer and fongattidata from a Session object.
This object lifetime is independent of the sessdifétime; it needs to be linked to the
session’s DataStream object before it can stadimgadata.

The Reader class is designed to be derived. Yowwerload it to add functionalities to
it; for example you could create an FFTReader ahlfet would retrieve data from a
session and compute an FFT before returning thet testhe calling program.

2.3.9. Writer
The Writer object manages the transfer and formattf data to a Session object. This

object lifetime is independent of the Sessiontiihe; it needs to be linked to the
Session’s DataStream object before it can statingrdata.

© Copyright 2018 www.ueidag.com
United Electronic Industries, Inc. 5 508.921.4600
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Figure 3 below is the typical flow of operationsassary to configure and execute a

session:

Create a session

v

Add channels to session

Is session buffered?

Configure buffer size
and sample rate

Is session triggered?

Configure trigger(s)

Read/Write

No

Yes

Dispose session

Figure 3 Flow of operations

© Copyright 2018
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The following sections provide examples to show leaeh operation is programmed
with the UeiDaq framework. These examples are prlyneoded using the C++ API;
however, note that each development environmergastgd by the framework follows
the same model.

3.1. Creating a session
To get started, you need to create a session object

In C++, simply instantiate a CUeiSession object:

/[Create a session on the stack
UeiDaq::CUeiSession mySession;

/[Create a session on the heap
UeiDaq::CUeiSession* pMySession = new UeiDaq::CUeiS ession();

In C, call theueiDaqCreateSession() function:

SessionHandle mySession;
int error = UeiDagCreateSession(&mySession);

From any managed .NET language, create a Sessject:o0b

UeiDag.Session mySession = new UeiDag.Session()

3.2. Creating the channel list

The Session object has methods that select andyaomtthannels that will be accessed
during the session. All channels must belong tesdae subsystem; for example, you
cannot configure a single session with both Andhpyt and Analog Output channels.

The framework uses resource strings to select wihestice, subsystem and channels to

use within a session. The syntax for resourceggns similar to a web URL:
<device class>://<IP address>/<Device ld>/<Subsyste m><Channel list>

Thedevice class  can be any of the following:
*  “pwrdaq ” for PowerDAQ PCI and PXI boards
* “pdna” for PowerDNA Ethernet I/O modules
* “simu” implements software simulation of various datguasition devices,
allowing you to start programming the frameworkhert hardware.

© Copyright 2018 www.ueidag.com
United Electronic Industries, Inc. 7 508.921.4600
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Thedevice Id must start with the string “dev” followed by theb@sed device number.

Thelp address  only needs to be specified if the device classireg it. PowerDNA
devices need an IP address; PowerDAQ devicesgmitire it, if specified.

Thesubsystem must be one of the following:

» Al: analog input session to measure voltage, ctirtemperature, strain, etc.

* AO: analog output session to generate voltageentiretc.

» DI digital input session to measure discrete dgna

» DO: digital output session to generate digital grais.

» CI: counter input session to count discrete evamtsjeasure pulse width and
period.

» CO: counter output session to generate pulses @sd fprains.

* CAN: CAN bus session to send/receive data over bl Gés.

» COM: serial port session to send/receive data asarial port.

» CSDB: specialized serial session to send/receitee@eger a Commercial Serial
Data Bus port.

» SSI: specialized serial session to send/receivealadr a serial port using the
Synchronous Serial Interface standard.

» HDLC: specialized serial session to send/receiva daer a serial port that
supports the high-level data link control protocol.

* ATX: ARINC-429 transmitter session to send datancdARINC-429 bus.

* ARX: ARINC-429 receiver session to receive datarfran ARINC-429 bus.

* MILB: MIL-1553B session to send/receive data ovéla-1553 port.

* |IRIG: Inter-range Instrumentation Group timing gext®n and synchronization
session to capture IRIG data or to generate tiraimgysynchronization signals for
other device.

* VR: variable reluctance session to measure velacityposition and to count the
teeth of a rotating gear-toothed wheel.

* SYNC: synchronization session to configure mulyiela multi-chassis
synchronization to a 1PPS pulse or the IEEE-1588i8ion Time Protocol
standard.

Thechannel list is a comma-separated list of channels; you cansgscify a range of
channels using the lowest and highest channelsaegaby a colon. The channels in the
channel list do not have to be sequential; yousseam repeat channels multiple times.

© Copyright 2018 www.ueidag.com
United Electronic Industries, Inc. 8 508.921.4600
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Note that the resource string is not case sensilive following are examples of
supported resource string formatting:

Pwrdagq://Dev0/Ai0:15
PDNA://192.168.100.2/Dev1/AO3
simu://Dev2/Di3

3.2.1. Analog input
There are several categories of Analog Input measent: Voltage, Voltage with
excitation, Current, Thermocouple, Resistance, f@ste temperature detectors (RTD),
Linear variable differential transformer (LVDT), &shro/Resolver, and Accelerometer.

NOTE: For each of the Analog Input sessions, tiaragls may also be acquired by
adding ds channel as the last channel in the resource string

For example: pdna://192.168.100.2/dev0/Ai0:3,t3 he time unit for the acquired
timestamp is seconds.

3.2.1.1. Voltage

Voltage measurements are configured using the @esebject’s method
CreateAlChannel().

The gain to apply on each voltage channel is sigecifsing low and high input range
parameters. For example, if your device has antirgnge of —10/+10V with gains of
1,10,100,1000, specifying an input range of —0.1,+@ll turn on the gain of 100.

/I Add 4 channels (0 to 3) to the channel list and configure
/l them to measure a voltage between —10.0V and 10. oVin
/I differential mode

MySession.CreateAlChannel(“pwrdaq://dev0/Ai0:3",
-10.0, 10.0,
UeiAlChannellnputModeDiff erential);

CreateAlChannel  creates the specified number of channel child ¢bjaed initializes
them with the specified input range and mode. (Ref¢he UeiDag Framework
Reference Manual for more details about this method

You can callcreateAlChannel  several times in a row to add channels with differe
input ranges and modes to the list.

© Copyright 2018 www.ueidag.com
United Electronic Industries, Inc. 9 508.921.4600
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3.21.2. Voltage with excitation
Voltage measurements with excitation are configwsidg the Session object’s method
CreateAlIVExChannel()

You use a voltage with excitation channel when meag data from a sensor that
requires excitation, such as a strain gauge oac dell.

/l Add 4 channels (0 to 3) to the channel list and configure
// them to measure a voltage between —0.05V and 0.0 5V from a
I full bridge sensor in differential mode. Also co nfigure the
/I excitation voltage to 10.0V and turn on ratiomet ric scaling.
MySession.CreateAIVExChannel(“pdna://192.168.100.2/ dev0/Ai0:3",

-0.05, 0.05,

UeiSensorBridgeFull,

10.0,

true,

UeiAlChannellnputModeD ifferential);

CreateAIVExChannel  creates the specified number of channel child ¢bjacd
initializes them with the specified input rangensa type, excitation voltage and input
mode. (Refer to the UeiDag Framework Reference Mkion more details about this
method).

You can callcreateAIVExChannel several times in a row to add channels with differe
parameters to the list.

The parameterstale with excitation ", determines whether the measurements are
returned in V or in mV/V (measured voltage dividedexcitation voltage).

Getting the measurements in mV/V is very usefuhwatiometric sensors such as load
cells that return a voltage proportional to thegpbgl value measured and come with
calibration values in mV/V.

You can only use voltage with excitation channeath @evices that can provide
excitation voltage, such as the DNA-AI-208 or DN¥-224.

© Copyright 2018 www.ueidag.com
United Electronic Industries, Inc. 10 508.921.4600
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3.2.1.3. Current

Current measurements are configured using the@esbject’'s method
CreateAlCurrentChannel().

/l Add 4 channels (0 to 3) to the channel list and configure
/l them to measure a current between —10.0mA and 10 .OmA in
/I differential mode

MySession.CreateAlCurrentChannel(“pdna://192.168.10 0.2/dev0/Ai0:3",
-10.0, 10.0, UeiFeatureDi sabled, // for CB
UeiAlChannellnputModeDiff erential);

CreateAlCurrentChannel creates the specified number of channel childatibjend

initializes them with the specified input rangecait breaker enable, and mode. (Refer to
the UeiDag Framework Reference Manual for moreildeahout this method).

You can callcreateAlCurrentChannel several times in a row to add channels with
different input ranges and modes to the list.

3.2.1.4. Thermocouple
Thermocouple measurements are configured usin§ehbsion object’s method
CreateTCChannel()

/I Add 4 channels (0 to 3) to the channel list and configure

// them to measure a temperature between 0.0 and 10 00.0 degrees C
/I from type J thermocouples, scale temperatures in Celsius

I/l degrees and use a constant value of 25 degrees C for the

/I cold junction temperature

MySession.CreateTCChannel(“pdna://192.168.100.2/dev 0/Ai0:3",
0, 1000.0,
UeiThermocoupleTypeJ,
UeiTemperatureScaleCelsiu S,
UeiColdJunctionCompensati onConstant,
25.0,
UeiAlChannellnputModeDiff erential);

CreateTCChannel creates the specified number of channel child ¢bjaed initializes
them with the specified input range, thermocoupte temperature scale, cold-junction
compensation and input mode. (Refer to the UeiDraqnEwork Reference Manual for
more details about this method).

You can callcreateTCChannel several times in a row to add channels with differe
parameters to the list.

© Copyright 2018 www.ueidag.com
United Electronic Industries, Inc. 11 508.921.4600
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The gain to apply on each thermocouple channglasied using low and high input
range parameters. The unit of the range valuesdegree C/F/K (depending on the
selected temperature scale).

The measurements will be scaled in the unit spetibly the “temperature scale”
parameter. Depending on your hardware you canfgp&bether the scaling calculation
will use a constant cold-junction temperature oaguge it from a built in sensor. (See
the DNA-STP-AI-U datasheet for information about &TP panels with built in CJC
sensors.)

3215 Resistance
Resistance measurements are configured using #sso8ebject’'s method
CreateResistanceChannel()

In order to measure a resistance, we need to knewrhount of current flowing through
it. We can then calculate the resistance by digdie measured voltage by the known
excitation current.

To measure the excitation current, we measuredhage from a high precision
reference resistor whose resistance is known.

/I Add 4 channels (0 to 3) to the channel list and configure
// them to measure a resistance between 0.0 and 100 0.0 Ohms.
/I The resistive sensor is connected to the DAQ dev ice using

/I two wires, the excitation voltage is 5V

MySession.CreateResistanceChannel(“pdna://192.168.1 00.2/dev0/Ai0:3",
0, 1000.0,
UeiTwoWires,
5.0,
UeiAlChannellnput ModeDifferential);

CreateResistanceChannel creates the specified number of channel child ¢bjacd
initializes them with the specified input rangering scheme, excitation voltage,
reference resistor and input mode. (Refer to th®&ag Framework Reference Manual
for more details about this method).

You can callcreateResistanceChannel several times in a row to add channels with
different parameters to the list.

The measurements will be scaled in the unit spetibly the “temperature scale”
parameter.

© Copyright 2018 www.ueidag.com
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3216. RTD
Resistance temperature detector (RTD) measureraentonfigured using the Session
object’s methodtreateRTDChannel()

RTD sensors are resistive sensors whose resistanes with temperature. Knowing an
RTD’s resistance at a given time, we can calculadaemperature using the “Callendar,
Van-Dusen” equations.

RTD sensors are specified using the "alpld'tpnstant. It is also known as the
temperature coefficient of resistance and symbslike resistance change factor per
degree of temperature change. The RTD type is tasgelect the proper A, B and C
coefficients for the Callendar Van-Dusen equatisadito convert resistance
measurements to temperature.

The exact same procedure used to configure resestaeasurements in
“CreateResistanceChannel " is used to configure the measurement of RTD tasces.
In addition you must configure the RTD type andhibeninal resistance at 0 deg. Celsius.

/I Add 4 channels (0 to 3) to the channel list and configure
/l them to measure a temperature between 0.0 and 20 0.0 deg. C.
/l The RTD sensor is connected to the DAQ device us ing
Il two wires, the excitation voltage is 5V,the alph a coefficient is
// 0.00385, and the nominal resistance is 100 ohms.
MySession.CreateRTDChannel(“pdna://192.168.100.2/de vO/Ai0:3”,

0, 1000.0,

UeiTwoWires,

5.0,

UeiRTDType3850,

100.0,

UeiTemperatureScaleCelsi us,

UeiAlChannellnputModeDif ferential);

CreateRTDChannel creates the specified number of channel child ¢bjaed initializes
them with the specified input range, wiring schemitation voltage, RTD type,
temperature scale and input mode. (Refer to thBatpFramework Reference Manual
for more details about this method).

You can callcreateRTDChannel several times in a row to add channels with differe
parameters to the list.

The measurements will be scaled in the unit spetibly the “temperature scale”
parameter.

© Copyright 2018 www.ueidag.com
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3.217. LVDT/RVDT
Linear variable differential transformer (LVDT) ootational variable differential
transformer (RVDT) measurements are configuredgusie Session object’s method
CreateLVDTChannel()

LVDT/RVDT sensors are electromechanical transduttextsmeasure displacement
relative to a core position. The LVDT/RVDT sensonsists of a primary winding
energized by a sine wave reference and two secpmdadings, with the moveable core
between the primary and secondary windings. Axtine moves from the center
position, an output voltage across the secondangivwgs is generated and used to
determine the positional displacement (linear tatronal).

ThecCreateLVDTChannel method is used to program the input channels arahpeters
associated with each channel. This method will evdyk with devices that can provide
an excitation waveform to the LVDT or RVDT.

/I Configure 2 channels (0 to 1) on device 1. Speci

I/l -2.5v and 2.5v as the minimum / maximum range of the LVDT sensor
/I and the sensor sensitivity specification at 153. 65 mV/V/mm

/l The LVDT sensor is connected to the DAQ device u sing

/I a five-wire wiring scheme, and the excitation si ne wave is

/I configured to have an amplitude at 3.0Vrms, a fr equency at 5kHz,
/I and to be generated internally.
MySession.CreateLVDTChannel("pdna://192.168.100.2/D evl/Ai0:1",

-2.5, //Minimum range
2.5, IMaximum range

153.65, //Sensor sensit ivity
UeiLVDTFiveWires, //Wir ing scheme
3.0, //[Excitation volta ge

5000.0, //Excitation fr equency
false); //External exci tation;

CreateLVDTChannel  creates the specified number of channel child ¢bjacd

initializes them with the specified input rangenser sensitivity, wiring scheme,
excitation voltage, excitation frequency, and ext@én mode. The measurements will be
scaled in the unit specified by the “sensor sensitiparameter. (Refer to the UeiDaq
Framework Reference Manual for more details adaatrhethod).

You can callcreateLVDTChannel several times in a row to add channels with differe
parameters to the list.

SeeCreateSimulatedLVDTChannel in the Analog Output Channel section for
information about configuring the device as a sated LVDT/RVDT sensor.

© Copyright 2018 www.ueidag.com
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3.21.8. SynchroResolver
Synchro/Resolver measurements are configured tisen§ession object’s method
CreateSynchroResolverChannel()

Synchro and resolver sensors are electromechdracalducers that measure the angular
displacement of a rotating shatft.

The CreateSynchroResolverChannel method is used to program the input channels
and parameters associated with each channel. #itsochwill only work with devices
that can provide an excitation waveform to the Syoor Resolver sensor.

/I Configure channel 0 on device 1 to acquire posit ion measured
I/l by a synchro powered by a 600Hz sine waveform wi th
/l amplitude of 10.0 VRMS excitation that is genera ted internally.
mySession.CreateSynchroResolverChannel(
"pdna://192.168.100.2/Dev1/Ai 0",
UeiSynchroMode,
10.0,
600.0,
false);
CreateSynchroResolverChannel creates the specified number of channel child ¢bjec

and initializes them with the specified synchraodiesr type, excitation voltage,
excitation frequency, and excitation mode. (Refathe UeiDaq Framework Reference
Manual for more details about this method).

You can callcreateSynchroResolverChannel several times in a row to add channels
with different parameters to the list.

SeecCreateSimulatedSynchroResolverChannel in the Analog Output Channel section
for information about configuring the device asraldated synchro or resolver sensor.

3.219. Accelerometer
Accelerometer measurements are configured usin§élsion object’s method
CreateAccelChannel()

ICP and IEPE sensors measure dynamic pressure, &irain, or acceleration. The
sensing element converts mechanical strain int@tage, and the sensor is powered by a
constant excitation source.

© Copyright 2018 www.ueidag.com
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ThecCreateAccelChannel ~ method is used to program the input channels arahpeters
associated with each channel. This method will evdyk with devices that can provide
excitation current for ICP and IEPE sensors.

/I Configure channels 0 to 3 on device 1 to acquire acceleration

/ measured by a sensor with a sensitivity of 10 mV /g, powered by a
/I current of 5mA. The gain of the device is adjust ed to measure

Il accelerations between -100.0g and +100.0g. Uses AC coupling and

/I enables the low-pass anti-aliasing filter.

mySession.CreateAccelChannel(
"pdna://192.168.100.2/Dev1/Ai 0:3",
-100.0,
100.0,
24.0,
UeiCouplingAC,
true);

CreateAccelChannel  creates the specified number of channel childaibjend
initializes them with the gain, sensor sensitivéygitation current, coupling setting, and
low-pass filter setting. (Refer to the UeiDaq Framoek Reference Manual for more
details about this method).

You can callcreateAccelChannel several times in a row to add channels with d&fifer
parameters to the list.

3.2.2. Analog output
There are several categories of Analog Output nreasent: Voltage, Current,
Waveform Protected Voltage Channel, Protected @Qu@é&annel, Simulated
LVDT/RVDT, Simulated Synchro/Resolver, Simulatedefimocouple, and Simulated
Resistance Temperature Detector.

3.221. Voltage
Voltage generation channels are configured usiag#ssion object’s method
CreateAOChannel()

/l Add 4 channels (0 to 3) to the channel list with an expected
/[ minimum and maximum output voltage of -10v / 10v
MySession.CreateAOChannel(“pwrdaq://dev0/A00:3”, -1 0, 10);

CreateAOChannel creates the specified number of channel childaitge (Refer to the
UeiDaq Framework Reference Manual for more detdilsut this method).

© Copyright 2018 www.ueidag.com
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3.22.2. Current
Current generation channels are configured usiag#ssion object’s method
CreateAOCurrentChannel()

/l Add 2 channels (0 to 1) to the channel list with an expected
/I minimum and maximum output current of OmA / 10mA
MySession.CreateAOCurrentChannel

"pdna://192.168.100.2/Dev1/A00:1

0, 10);

CreateAOCurrentChannel  creates the specified number of channel childa{gge
(Refer to the UeiDaq Framework Reference Manuairfore details about this method).

3.223. Waveform
Waveform generation channels are configured usiagsession object’s method
CreateAOWaveformChannel()

/I Add 3 channels (0 to 2) to the channel.

/I Set the clock from the PLL as the source of the clock used to time
// the main DAC.

/I Specify using software for a DC offset on the DA C

/I Specify external triggers or clock sources will not be routed over

/I the SYNC lines.

MySession.CreateAOWaveformChannel(
"pdna://192.168.100.2/Dev0/A00:2" ,
UeiAOWaveformClockSourcePLL,
UeiAOWaveformOffsetClockSourceSW ,
UeiAOWaveformClockRouteNone);

CreateAOWaveformChannel creates the specified number of channel childat(gand
sets up clocking and triggers. (Refer to the UeiBeagnework Reference Manual for
more details about this method).

© Copyright 2018 www.ueidag.com
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3.2.24. Protected voltage
Protected voltage generation channels are configusang the Session object’'s method
CreateAOProtectedChannel()

Protected AO channels are available on certaincdsysuch as the DNA-AO-318. The
amount of current flowing through each output isntwred at the given rate and must
stay within the specified range, otherwise the dewrcuit breaker will open. Users can
specify whether the device should attempt to résetircuit breaker and how often the
reset attempt should be made.

CreateAOProtectedChannel creates the specified number of channel child afgec
(Refer to the UeiDaq Framework Reference Manuairfore details about this method).

3.2.25. Protected current
Current generation channels with over/under ramgeeption are configured using the
Session object’s methazteateAOProtectedCurrentChannel()

Protected AO current channels are available omicedevices, such as the DNA-AO-
318-020. The amount of current flowing through eaatput is monitored at the given
rate and must stay within the specified range,ratise the device circuit breaker will
open. Users can specify whether the device shdtéchpt to reset the circuit breaker and
how often the reset attempt should be made.

CreateAOProtectedChannel creates the specified number of channel child afgec
(Refer to the UeiDaq Framework Reference Manuahfore details about this method).

3.22.6. Simulated LVDT/RVDT
Simulated LVDT/RVDT generated channels are conBguising the Session object’s
methodCreateSimulatedLVDTChannel()

The CreateSimulatedLVDTChannel method is used to program the channels and
parameters associated with each channel. This h&thloonly work with devices that
can provide an excitation waveform.

/I Configure channel 0 on device 1 to simulate posi tion measurement
/I given by a LVDT with a sensitivity of 24 mV/V/mm , powered by a
/l 600Hz sine waveform with amplitude of 10.0V RMS.
MySession.CreateSimulatedLVDTChannel(

"pdna://192.168.100.2/Dev1/Ac0Q",

24, /] sensor sensitivity

UeiLVDTFiveWires, //Wiring scheme

10.0, //Excitation voltage

600.0); //Excitation frequency

© Copyright 2018 www.ueidag.com
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CreateSimulatedLVDTChannel creates the specified number of channel child ebjec
and initializes them with the specified sensor getity, wiring scheme, and excitation
voltage and frequency. (Refer to the UeiDag FramkwReference Manual for more
details about this method).

SeecCreateLVDTChannel  in the Analog Input Channel section for informatadrout
configuring the device as a LVDT/RVDT input device.

3.2.2.7. Simulated synchro/resolver
Simulated Synchro or Resolver generated channelsamfigured using the Session
object’s methodtreateSimulatedSynchroResolverChannel()

The CreateSimulatedSynchroResolverChannel method is used to program the
channels and parameters associated with each dh@&hreemethod will only work with
devices that can provide an excitation waveform.

/I Configure channel 0 on device 1 to simulate posi tion measurement
/l returned by a synchro powered by a 600Hz sine wa veform with
/l amplitude of 10.0 VRMS.
mySession.CreateSimulatedSynchroResolverChannel(
"pdna://192.168.100.2/Dev1/Ai 0",
UeiSynchroMode,
10.0,
600.0,
false);

CreateSimulatedSynchroResolverChannel creates the specified number of channel
child objects and initializes them with the spesifisynchro/resolver type, excitation
voltage, excitation frequency, and excitation md&=fer to the UeiDag Framework
Reference Manual for more details about this méthod

You can callcreateSimulatedSynchroResolverChannel several times in a row to add
channels with different parameters to the list.

SeecCreateSynchroResolverChannel in the Analog Input Channel section for
information about configuring the device as a syadr resolver input device.

© Copyright 2018 www.ueidag.com
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3.2.2.8. Simulated thermocouple
Simulated Thermocouple generated channels areguoati using the Session object’s
methodCreateSimulatedTCChannel()

The CreateSimulatedTCChannel method is used to program the channels and
parameters associated with each channel. This thetoonly be used on devices that
support simulated thermocouple functionality, sasithe DNx-TC-378 devices.

/I Configure channel 0 on device 1 to simulate a ty pe K thermocouple
/I Temperatures to simulate are provided in Cels ius and
/I CJC sensors are read and offsets compensated for.
mySession.CreateSimulatedTCChannel(
"pdna://192.168.100.2/Dev1/Ao 0",
UeiThermocoupleTypeK,

UEITemperatureScaleCelsius,
true);

CreateSimulatedTCChannel creates the specified number of channel child ¢bjecd
initializes them with the specified thermocouplpdytemperature scale, and CJC enable
configuration. (Refer to the UeiDaqg Framework Refime Manual for more details about
this method).

You can callcreateSimulatedTCChannel several times in a row to add channels with
different parameters to the list.

© Copyright 2018 www.ueidag.com
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3.229. Simulated RTD
Simulated Resistance Temperature Detector (RTDgrg¢ed channels are configured
using the Session object’s methodateSimulatedRTDChannel()

The CreateSimulatedRTDChannel method is used to program the channels and
parameters associated with each channel. This thetoonly be used on devices that
support simulated RTD functionality, such as thexBRITD-388 devices.

/I Configure channel 0 on device 1 to simulate an R TD sensor
/I with an o constant equal to .003850 Q/ o/°C and
/[ a nominal resistance of 100.0
/I Temperatures to simulate are provided in Cels ius.
mySession.CreateSimulatedRTDChannel(
"pdna://192.168.100.2/Dev1/Ao 0",
UeiRTDType3850,
100.0,
UEITemperatureScaleCelsius);

CreateSimulatedRTDChannel creates the specified number of channel child ¢bjeed
initializes them with the specified RTD type, noriinesistance, and temperature scale.
(Refer to the UeiDaq Framework Reference Manuairfore details about this method).

You can callcreateSimulatedRTDChannel several times in a row to add channels with
different parameters to the list.
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3.2.3. Digital input
Digital input channels are configured using thesgesobject’s method
CreateDIChannel()

// Add 4 ports (0 to 3) to the input port list
MySession.CreateDIChannel(“pwrdaq://dev0/Di0:3");

CreateDIChannel  creates the specified number of channel childaifge (Refer to the
UeiDaq Framework Reference Manual for more detdilsut this method).

Each entry in the channel list correspond to aaligiort (usually 16 to 32 input lines per
port). Note: you cannot specify individual digital input lines directly.

Note that for devices with bi-directional portsistbperation configures the specified
ports as input.

3.23.1. Digital industrial input
Digital industrial input channels are configuredhgsthe session object’s method
CreateDlIndustrialChannel()

Digital Industrial channels are only available @mtain DIO devices, such as the DNA-
DIO-449, which supports industrial input rangesd50 VDC and 0-150 VAC.

You can program the levels at which the input thanges state as well as configure a
digital filter to eliminate glitches and spikes.

/I Add 2 ports (0 and 1) to the input port list
/I Set low threshold to 1.5V, high threshold to 3.5 \%
/l Set minimum input width to 0.01ms
MySession.CreateDlIndustrialChannel(
“pdna://192.168.100.2/dev0/Di0, 1", 1.5, 3.5, 0.01);

Parameters include the following:
* lowThreshold:  the low hysteresis threshold
* highThreshold:  the high hysteresis threshold
* minPulseWidth:  the digital filter minimum pulse width in ms. U8 to disable
digital input filter.

CreateDlIndustrialChannel creates the specified number of channel childat{ge
(Refer to the UeiDaq Framework Reference Manuairfore details about this method).
Each entry in the channel list correspond to aaligiort (usually 16 to 32 input lines per
port). Note: you cannot specify individual digital input lines directly.
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3.2.4. Digital output
Digital output channels are configured using thes&m object’'s method
CreateDOChannel()

// Add 4 ports (0 to 3) to the output port list
MySession.CreateDOChannel(“pwrdaq://dev0/Do0:3");

CreateDOChannel creates the specified number of channel childaifge (Refer to the
UeiDaq Framework Reference Manual for more detdilsut this method).

Each entry in the channel list correspond to aaigiort.Note: you cannot specify
individual digital output linesdirectly.

Note that for devices with bi-directional portsistoperation configures the specified
ports as output.

3.24.1. Digital output protected
Protected digital output channels are configuredgithe Session object’s method
CreateDOProtectedChannel()

Protected DO channels are available on certaircdsysuch as the DNx-DIO-432, DNx-
DIO-433, and DNA-DIO-462.

The amount of current flowing through each didiita is monitored at the specified rate
and must stay within the specified range, othenthisedevice will automatically open the
circuit acting as a breaker.

You can specify whether the device should attempééstablish the circuit and how
often it should try to do so.

/l Add 1 port to the output port list

/I Set current limits to [0.0, 0.2A]

/I Set current sample rate to 100Hz

/I Enable auto-retry at 10Hz

MySession.CreateDOProtectedChannel(“pdna://192.168. 100.2/dev0/Do0",
0.0, 0.2, 100.0, true, 10.0);

Parameters include the following:
» resource: device and channel(s) to add to the list

e underCurrentLimit: minimum amount of current allowed in Amps
* overCurrentLimit: maximum amount of current allowed in Amps
© Copyright 2018 www.ueidag.com
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* currentSampleRate: current sampling rate. Determines how fast thakee
react after an over or under-current condition

* autoRetry:  specifies whether the device will attempt to rabksh the circuit
after an over or under-current condition

* retryRate:  number of retries per second

CreateDOProtectedChannel creates the specified number of channel childai(ge
(Refer to the UeiDaq Framework Reference Manuairfore details about this method).

Each entry in the channel list corresponds to @adigort. Note: you cannot specify
individual digital output lines directly.

3.2.5. Counter input
Counter input channels are configured using thsiS8e®bject’'s method
CreateCIChannel()

/I Add 1 counter (0) to the input counter list and configure

/it to count events coming on its input pin, the gate will

/I be controlled by software, the signal coming on its input

/I pin will be divided by 10 and inverted before be ing counted.
MySession.CreateClChannel(“pwrdaq://dev0/Ci0”, UeiC ounterSourcelnput,
UeiCounterModeCountEvents, UeiCounterGatelnternal, 10, true);

CreateCIChannel  creates the specified number of channel childatfggand configure
the counter(s) mode, input, gate, and clock divi¢iRefer to the UeiDaq Framework
Reference Manual for more details about this method

© Copyright 2018 www.ueidag.com
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3.25.1.  Quadrature encoder input

Counter input channels are configured using thsiSe®bject’'s method
CreateQuadratureEncoderChannel()

/I Add 1 counter (0) to the input counter list and configure
/I it to start with an initial count of 102190.
/I Set decoding type to 1x and enable reset of the position when

/l the Z input goes high
MySession.CreateQuadratureEncoderChannel(

“pdna://192.168.100.2/dev0/Ci0", 102190,
UeiQuadratureDecodingTypelx, tru e,
UeiQuadratureZerolndexPhaseZHigh );

Parameters include the following:
* resource: device and channel(s) to add to the list

* initialPosition: initial number of pulses when the session starts
* decodingType: decoding type 1x, 2x or 4x
* enableZeroIndexing: enable or disable resetting the measurement wkeroa

index event is detected
* zerolndexPhase:  specifies the states of A, B and Z inputs thak geherate a
zero index event

CreateQuadratureEncoderChannel creates the specified number of channel child
object(s). (Refer to the UeiDaqg Framework Referdviaaual for more details about this
method).

3.2.6. Timer/Frequency (Counter) output
Timer/Frequency (Counter) output channels are gandéid using the Session object’s
methodCreateCOChannel()

/I Add 1 counter (1) to the output counter list and configure

/ it to generate a pulse train timed by its intern al clock, pulses

/I will stay low for 102 clock ticks and high for 5 08 ticks,

/I the gate will be controlled by software, the tim er’s clock

/I will be divided by 10 and the signal generated w on'’t be inverted.
MySession.CreateCOChannel(“pwrdag://dev0/Col”, UeiC ounterSourcelnput,
UeiCounterModeGeneratePulseTrain, UeiCounterGateClo ck, 102, 508, 10,
false);

CreateCOChannel creates the specified number of channel childatfggand configure
the timer(s) mode, clock, gate, generated pulsageshnd clock divider. (Refer to the
UeiDaq Framework Reference Manual for more detdilsut this method).
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3.2.7. Variable reluctance
Variable Reluctance (VR) channels are configuredguthe Session object’s method “
CreateVRChannel()

A VR-session type measures velocity and positiah@munts the teeth of a geartoothed
wheel rotating next to a variable reluctance sertsach VR channel can convert the
output signal of the VR sensor to a pulse trait ¢taam be counted and whose frequency
can be measured.

The following call configures channel O of a VR-68# as device 1.

/I Configure session to write to channel 0 on devic el
session.CreateVRChannel("pdna://192.168.100.2/Dev1/ vr0", vrMode);

The VR mode parameter can be set to any of theviolg:
* UeiVRModeCounterTimed : Count number of teeth detected during a timed
interval
* UeiVRModeCounterNPulses : Measure the time taken to detect N teeth. Number
of teeth needs to be set separately.
* UeiVRModezPulse : Measure the number of teeth and the time elapsttdeen
two Z pulses. The Z tooth is usually a gap or abflmtooth on the encoder wheel

In addition you can set additional parameters uiegchannel object methods
(or a property node under LabVIEW):
* Zero Crossing mode : Configures the method used to detect zero crgssin
A Zero crossing identifies the point in time whéne VR sensor output voltage
transitions from positive to negative. This pomthe center of the tooth is
transitioning past the front of the VR sensor.

/I Set ZC mode to let chip automatically program ze ro crossing
/I (alternate mode is UeiZCModeFixed)
pVrChan-> SetZCMode(UeiZCModeChip);

*  Zero Crossing level : Configures the threshold to detect zero crossimdy
when ZC mode is set teeizCModeFixed .

/I Set ZC level to 2.0V
pVrChan-> SetZCLevel(2.0);
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* Adaptive Peak Threshold mode : Configures the adaptive peak threshold (APT)
mode on variable reluctance sessions. APT findpda in time where the VR
sensor output voltage falls below a certain thrishhis point marks the
beginning of the gap between two teeth on the géwel.

/I Set APT mode to let chip automatically program p eak threshold
/I (alternate mode is UeiAPTModeFixed)
pVrChan-> SetAPTMode(UeiAPTModeChip);

* APTthreshold : Configures the APT fixed threshold. This parame&enly used
when APT mode is set to UeiAPTModeFixed.

/I Set APT threshold to 4 volts
pVrChan->SetAPTThreshold(4);

* Numberof teeth  : Configures the number of teeth on the encodeelfdis
parameter is required to measure the position wiremode is set to Timed or
NPulses. It is ignored in ZPulse mode.

/I Set number of teeth to 60
pVrChan->SetNumberOfTeeth(60);

* Size of Z-tooth : For gear-wheels with an index/z-tooth you cartlsethumber
of missing teeth (from -1 to -3) or long teeth §13) with this function to add
them to the total number of teeth:

/I Set width of the z-tooth to O teeth
/I (gear wheel has no index tooth)
pVrChan->SetZToothSize(0);

* Timed Mode Rate : When a channel is ibeivRModeCounterTimed mode the
channel’s counter-timer unit saves a new read poiatthe input buffer at a rate /
time-base that you configure wiffetTimedModeRate()

This is not the sampling rate (se@ADCRate call) which is the same for all
channels, but rather the rate at which data i®dtor

/I Set the read frequency to 10 Hz in UeiVRModeCoun terTimed mode
pVrChan->SetTimedModeRate(10);

CreateVRChannel creates the specified number of port child obgaad configures the
above communication parameters.

Note that you need to create one reader and omerwhject per port to be able to read
and write from/to each port in the port list.
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3.2.8. Serial port
Serial ports are configured using the Session 6bjatethodCreateSerialPort()

/I Configure 4 serial ports on the serial device in device 1
/l to use the same communication parameters: 57600 bps, 8 data
/I bits, no parity and 1 stop bit.

mySession.CreateSerialPort(“pdna://192.168.100.2/De v1/COMO:3",
UeiSerialBitsPerSecond57600, UeiSerialDataBits8, Ue iSerialParityNone,
UeiSerialStopBitsl);

CreateSerialPort creates the specified number of port child obgaad configures
the communication parameters: bit per second, nuoftdata bits, parity and number of
stop bits.

Note that there is no multiplexing of data (contrer what's being done with Al, AO,
DI, DO, Cl and CO sessions): you need to createeager and one writer object per
port to be able to read and write from/to each pothe port list.
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3.2.9. CSDB port
Commercial Standard Digital Bus (CSDB) ports anefigured using the Session
object’'s methodtreateCSDBPort() . This method can only be used on devices that
support CSDB functionality, such as the DNx-CSDB50

/I Configure 2 CSDB ports on the serial device in d evice 1

/l to use the same communication parameters: 50000 bps, odd parity,
// 10 ps inter-byte delay, 200 us inter-block delay ,

// and 100000 pus frame period.

mySession.CreateCSDBPort(“pdna://192.168.100.2/Dev1 /CSDBO,1",
50000,
1,
blockSize,
numMessagesPerFrame,
10,
200,
100000);

Parameters include the following:
» Bit rate: bits per second
» Parity: odd or even
» CSDB message block size: the number of bytes iessage block including the
address and status bytes
* Number of CSDB message blocks per frame
* Inter-byte delay within a message block in microsets
* Inter-block delay within a frame in microseconds
» Period at which the frame is transmitted in micoosels

CreateCSDBPort creates the specified number of port child obgcihd configures the
above communication parameters.

Note that there is no multiplexing of data (contrer what's being done with Al, AO,
DI, DO, Cl and CO sessions): you need to createeager and one writer object per
port to be able to read and write from/to each pothe port list.
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3.2.10.SSI port
Synchronous Serial Interface (SSI) ports are conéid using the Session object’s
methodCreateSSIMasterPort() and/orCreateSSISlavePort() . These methods can
only be used on devices that support SSI functipnaluch as the DNx-SL-514.

/I Configure 2 SSI master ports on the serial devic e in device 1
/I use 125000 bps, 8-bit word size, enable clo ck,
/[ do not enable termination resistor,
/I setthe pause time to 10000 ps, set the tra nsfer timeout to
/I 16.02 ps, and set the bit update time to O. 45 s
mySession.CreateSSIMasterPort(“pdna://192.168.100.2 /Dev1/SSI0,1",
125000,
8,
TRUE,
FALSE,
10000.0,
16.03,
0.45);
/I Configure 2 SSI slave ports on the serial device in device 2
/I use 125000 bps, 8-bit word size, enable clo ck,
/[ do not enable termination resistor,
/I setthe pause time to 10000 ps, set the tra nsfer timeout to
/[ 16.09 us, and set the bit update time to 0. 0 us
mySession.CreateSSISlavePort(“pdna://192.168.100.2/ Dev2/SSI2,3",
125000,
8,
TRUE,
FALSE,
10000.0,
16.00,
0.0);
CreateSSIMasterPort andcCreateSSISlavePort creates the specified number of port

child object(s) and configures the above commurtngtarameters.

Note that there is no multiplexing of data (contrer what's being done with Al, AO,
DI, DO, Cl and CO sessions): you need to createeager and one writer object per
port to be able to read and write from/to each pothe port list.

Also note that data received over the master @ortbe optionally timestamped. Pass a
TRUE to thecuUeisSIMasterPort ~ member function to enable timestamps:

masterPort->EnableTimestamping( true );
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3.2.11.HDLC port
High-level Data Link Control (HDLC) ports are cogtired using the Session object’s
methodCreateHDLCPort() . This method can only be used on devices that@stpp
HDLC functionality, such as the DNx-SL-504.

/I Configure HDLC ports 2&3 on the serial device in device 1
mySession.CreateHDLCPort(“pdna://192.168.100.2/Dev1 /hdlc2,3”,
UeiHDLCPortRS232,
100000,

UeiHDLCPortEncodingNRZ,
UeiHDLCPortCRCNone,
UeiHDLCPortClockBRG,
UeiHDLCPortClockExternal);

Parameters include the following:
* Physical interface: (RS-232, RS-422, RS-485)
» Bits per second: the number of bits per seconditngtited / received
» Encoding: the method used to encode bits, (e.gZ,NMRZI, NRZIMark, etc.)
* CRC: the method used to calculate the cyclic rednog code (error checking)
» TX clock source: clock source used to synchromaesmitter
» RX clock source: clock source used to synchrorezeiver

CreateHDLCPort creates the specified number of port child obgafd configures the
above communication parameters.

Note that there is no multiplexing of data (contrer what's being done with Al, AO,
DI, DO, Cl and CO sessions): you need to createeager and one writer object per
port to be able to read and write from/to each pothe port list.
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3.2.12.CAN bus
CAN ports are configured using the session objengthodCreate CANPort().

/I Configure the four CAN ports available on the Po werDNA CAN-503
Il layer to use the same parameters: 250000 bps, ex tended, frames,

/ normal port operation and acceptance mask and co de.
mySession.CreateCANPort(“pdna://192.168.100.2/Devl/ CANO:3",
UeiCANBitsPerSecond250K, UeiCANFrameExtended, UeiCA NPortModeNormal,

Oxffffffff, 0x0);

CreateCANPort creates the specified number of port child obgaqd the
communication parameters: bit per second, frammadgrport operation mode, etc.

Note that there is no multiplexing of data (contrer what's being done with Al, AO,
DI, DO, Cl and CO sessions): you need to createreager and one writer object per
CAN port to be able to read and write from/to epott in the port list.

3.2.13.ARINC-429 bus
There are two methods to configure ARINC-429 inppeteiver) and output (transmitter)
ports.

3.2.13.1. ARINC-429 receiver ports

ARINC input ports are configured using the sessibject’s method
CreateARINClInputPort().

/I Configure 2 ARINC-429 input ports to receive at 100000 bps,

// using no parity and disabling the SDI filter
mySession.CreateARINCInputPort("pdna://192.168.100. 2/Dev0/ARX0,1",
UeiARINCBItsPerSecond100000, UeiARINCParityNone, fa Ise, 0);

CreateARINCInputPort  creates the specified number of port child obj¢a(sl the
communication parameters: bit per second, parity 2Dl filter setting.

Note that there is no multiplexing of data (contrer what's being done with Al, AO,
DI, DO, Cl and CO sessions): you need to createreader per ARINC-429 input port to
be able to read from each port in the port list.
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3.213.2. ARINC-429 transmitter ports

ARINC input ports are configured using the sessibject’s method
CreateARINCOutputPort().

/I Configure 2 ARINC-429 output ports to receive at 100000 bps,
/[ using no parity

mySession.CreateARINCOutputPort("pdna://192.168.100 .2/Dev0/ATX0,1",
UeiARINCBItsPerSecond100000, UeiARINCParityNone);

CreateARINCOutputPort  creates the specified number of port child obj¢ci(sl the
communication parameters: bit per second and parity

Note that there is no multiplexing of data (contrer what's being done with Al, AO,
DI, DO, Cl and CO sessions): you need to creatensiter per ARINC-429 output port
to be able to write to each port in the port list.
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3.2.14 MIL-1553 bus

MIL-1553 ports are configured using the sessiorecdtsg method
CreateMIL1553Port().

session.CreateMIL1553Port(“pdna://192.168.100.2/dev 0/milb0”,
UeiMIL1553CouplingTransfo rmer,
UeiMIL15530pModeBusContro ller);

The created MIL1553 port can be used in one oktihmedes:
* UeiMIL15530pModeBusMonitor  — port allows receiving ongoing activity on the
bus usingcUeiMIL1553Reader  Object. In this mode of operation
CUeiMIL1553Writer  object also allows to send unscheduled contindaites on

the bus.

* UeiMIL15530pModeRemoteTerminal ~ — port allows to program remote terminals
and send and receive data from the remote terrdatalmemory.

* UeiMIL15530pModeBusController — port allows to program bus controller

scheduler and send and receive data from and todmnisoller data memory.

The port can be used in one of the four couplingl@so

+  UeiMIL1553CouplingDisconnected — port is completely disconnected from the
bus

« UeiMIL1553CouplingTransformer — normal mode of operations

+  UeiMIL1553CouplingLocalStub — isolation coupler of the layer, requires
special; version of the hardware

»  UeiMIL1553CouplingDirect - direct connection without transformer

You will need to create one reader and one wrigempprt to access port data in any
modes of operation.

A user can select which bus to transmit data uSgMIL1553Port::SetRxBus()

method. Notice that for transmission bus A or bushBuld be selected (default is bus A)
while for bus monitor both buses are enabled bgulef
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3.2.15.RIG
There are several methods to configure IRIG chantRIG timekeeper, IRIG input and
output channels, and IRIG DO TTL channels.

3.215.1. IRIG timekeeper
IRIG timekeeper ports are configured using the iBassbject’s method
CreatelRIGTimeKeeperChannel() . This method can only be used on devices that
support IRIG functionality, such as the DNx-IRIGE55

The following sample code shows how to configueettme keeper channel of
an IRIG-650 set as device 1:

/I Configure the time keeper

CUeilRIGTimeKeeperChannel* pTKChannel =
irigSession.CreatelRIGTimeKeeperChannel(
"pdna://192.168.100.2/Dev1/Irig 0",
UeilRIG1PPSInternal,
autoFollow);

Parameters include the following:

* 1PPSsource : source of the 1PPS signal (internally generat@S.is selected in
the example above)

* Auto-follow : When auto-Follow is enabled, if the external 1RB&ce does not
deliver pulses (because of a break in timecodestngssion, for example), the
Timekeeper can switch to internal timebase whearagtly derived one is not
available.

In addition you can set additional parameters utiegchannel object methods
(or a property node under LabVIEW):

* Nominal Value enabled . Select whether to use nominal period (i.e. 100E6
pulses of 100MHz base clock) or the period meashye@mekeeper (it measures
and averages number of base clock cycles betwdemaly derived 1PPS
pulses when they are valid).
pTKChannel->EnableNominalValue(true);

* SubPPSenabled : Select whether external timebase is slower tHiSlLor is not
derived from the timecode.
//disable sub pps
pTKChannel->EnableSubPPS(false);
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* Initial time : The initial time loaded in time keeper.
[/ initial time
tUeiANSITime now;
pTKChannel->SetlnitialTime(now)

CreatelRIGTimeKeeperChannel creates the specified number of port child obga(d
configures the above communication parameters.

Note that there is no multiplexing of data (contrer what's being done with Al, AO,
DI, DO, Cl and CO sessions): you need to createeager and one writer object per
port to be able to read and write from/to each pothe port list.

3.215.2. IRIG output
IRIG time code output ports are configured usirgySession object’s method
CreatelRIGOutputChannel() . This method can only be used on devices thatstipp
IRIG functionality, such as the DNx-IRIG-650.

The following sample code shows how to configueettme code output channel of
a IRIG-650 set as device 1:

/I configure the time code output

CUeilRIGOutputChannel* pOutChannel =
irigSession.CreatelRIGOutputChannel(
"pdna://192.168.100.2/Dev1/Irig 0",
timeCodeformat);

Parameters include a Timecode Format parameter:
e UeilRIGTimeCodeFormatA : IRIG-A
* UeilRIGTimeCodeFormatB : IRIG-B
* UeilRIGTimeCodeFormatE_100Hz : IRIG-E 100Hz
e UeilRIGTimeCodeFormatE_1000Hz : IRIG-E 1000Hz
e UeilRIGTimeCodeFormatG : IRIG-G

In addition you can set the following parametengghe channel object
methods (or a property node under LabVIEW):
*  Start when input is valid . If selected, the output time coder waits for the

input time decoder to receive a valid time codebetarting.
/I start when input is valid
pOutChan->EnableStartWhenlnputValid(true);
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CreatelRIGOutputChannel creates the specified number of port child obj¢ct(sl
configures the above communication parameters.

Note that there is no multiplexing of data (contrer what's being done with Al, AO,
DI, DO, Cl and CO sessions): you need to createeager and one writer object per
port to be able to read and write from/to each pothe port list.

3.2153. IRIG input
IRIG time code input ports are configured using$assion object’'s method
CreatelRIGInputChannel() . This method can only be used on devices thatstpp
IRIG functionality, such as the DNx-IRIG-650.

The following sample code shows how to configueettme code input channel of
a IRIG-650 set as device 1:

/I Configure the time code input

CUeilRIGInputChannel* piInChannel =
irigSession.CreatelRIGInputChannel(
"pdna://192.168.100.2/Dev1/Irig 0",
decoderinput,
timeCodeformat);

Parameters include the following:
* Decoder Input Type  : time code format used by the input signal,
(e.g.,UeilRIGDecoderinputAM , UeilRIGDecoderInputManchesterRFO )
* Timecode Format : input where the timecode signal is connected,
(e.g.,UeilRIGTimeCodeFormatB  : IRIG-B)

In addition you can set additional parameters utiegchannel object methods
(or a property node under LabVIEW):
* Idle character : Determines whether idle character in the timigtelstream are

accepted.
/l disable idle character
plnChan->EnableldleCharacter(false);

* Single PO Marker: Determines whether to use only on e marker PO in
the timing byte stream.
/I Enable single PO marker
pIlnChan->EnableSinglePOMarker(true);
CreatelRIGInputChannel creates the specified number of port child obgahd

configures the above communication parameters.
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Note that there is no multiplexing of data (contrer what's being done with Al, AO,
DI, DO, Cl and CO sessions): you need to createreager and one writer object per
port to be able to read and write from/to each pothe port list.

3.2.154. |IRIGTTL outputs
IRIG TTL output channels are configured using tlesston object’s method
CreatelRIGDOTTLChannel() . All four TTL outputs are represented using onigo
channel object.This method can only be used orcds\that support IRIG functionality,
such as the DNx-IRIG-650.

The following sample code shows how to configuee T L output channels of an
IRIG-650 set as device 1:

/I configure the TTL output

CUeilRIGDOTTLChannel* pTTLChan =
irigSession.CreatelRIGDOTTLChannel(
"pdna://192.168.100.2/Dev1/Irig 0",
LineOSource,
LinelSource,
Line2Source,
Line3Source);

Each of the TTL line sourcesife[0:3]Source ) is configured with a specific TTL
pattern, such as AM-> NRZ outpuie(IRIGDOTTLAMtoNRZ ), custom frequency output
(UeilRIGDOTTL1PPS), the 1PPS puls@leilRIGDOTTLIPPS),  and more.

In addition you can set the following parametengghe channel object methods (or a
property node under LabVIEW):
* 40nspulse : Set pulse width to 40ns instead of the defaulis60

/I enable 40 ns pulses on TTL line 1
pTTLChan->Enable40nsPulse(1, true);

* Use one or two TTL drivers : Enables the second TTL driver (provides
stronger driving capabilities and sharper edges).
/I enable dual TTL driver on all outputs
pTTLChan->EnableTwoTTLBuffers(true);
* Drive Sync line : Drive sync line instead of TTL output line.
/I configure line 3 to drive sync line 3
pTTLChan->DriveSyncLine(3, true);

CreatelRIGDOTTLChannel  creates the specified number of port child obg@cid
configures the above communication parameters.
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Note that there is no multiplexing of data (contrer what's being done with Al, AO,
DI, DO, Cl and CO sessions): you need to createreager and one writer object per
port to be able to read and write from/to each pothe port list.

3.2.16.SYNC
A SYNC session is a specialized session speckidatlsynchronization. The sync
session configures hardware on the CPU board otabg(s) and/or rack(s) that require
synchronization, enabling multi-layer, multi-chassynchronization to a one pulse per
second (1PPS) reference signal or to the IEEE-P388ision Time Protocol (PTP)
standard.

Refer to Chapter 5 for detailed information abasihg a SYNC session, as well as more
information regarding all synchronization-specdapabilities.

3.3. Configuring the timing

3.3.1. Point by point timing mode
Point by point timing mode uses a software clockrtee the data acquisition/generation
and is well suited for slow speed operations (leas 500Hz).

The session object’s methadnfigure TimingforSimplelO() is called to perform a
software timed acquisition or generation.

mySession.ConfigureTimingForSimplelO();

In point by point mode, data is read or writtemffto the device, one scan at a time, each
channel in the channel list is acquired or updatack per software request.

The acquired data is returned as an array contaorie sample per channel.
The data to be generated must be passed as arcantajning one value for each
channel.
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3.3.2. Buffered timing mode
Buffered timing mode uses a hardware clock to tineedata acquisition/generation. This
mode is required to perform high-speed data adgpnisbr generation.

The session object’s methadnfigureTimingForBufferedlO() is called to perform a
hardware timed acquisition or generation.

/I Configure the timing object to acquire or genera te 1000

/I samples per channel at 5000 Hz, use the device’s internal clock

/l rising edges in continuous mode.
mySession.ConfigureTimingForBufferedlO(1000,
UeiTimingClockSourcelnternal, 5000.0, UeiDigitalEdg eRising,
UeiTimingDurationContinuous);

In buffered mode, samples are read or written ftornie device in buffers. The samples
from each channel of the channel list are intedelan the buffer.

With LabVIEW and the ActiveX interface, the sampéee stored in a 2D array with all
samples from the same channel in the same row.

3.3.21.  Advanced Circular Buffer
Advanced circular buffer (ACB) is a UEI developadfbred timing mode that uses
multiple internal buffers (called frames) for datansfers.

In the case of an input session, the driver cootisty fills buffers with data from the
device and sends them to the user application,mdaa process them at its own pace.
For an output session, the user application camiiltiple buffers and send them to the
driver without waiting for the device to be readyaiccept them.

Having multiple buffers helps to avoid gaps in #tguired or generated data, especially
under non real-time operating systems such as WisdNote that general purpose
operating systems sometimes takes away CPU cyolesyiour application to run

various background tasks, such as services, senadigork requests, virus scanning, etc.
During that time, the driver keeps filling-up buewith data that your application will
receive as soon as the operating system allowsuirt.

Another advantage of circular buffers is the sitiratvhen your application takes more
time to process a buffer than the time it tookdquare it. It allows your application to
later catch up and avoid losing any data. Of cothrisewill only work if this behavior is
not recurrent.

© Copyright 2018 www.ueidag.com
United Electronic Industries, Inc. 40 508.921.4600



UeiDaqg Framework User Manual

)‘ United
Flectronic
' Industries

The High-Performance Alternative

The size of each buffer is equal to the buffer paemeter specified when calling

ConfigureTimingForBufferedlO() . The default number of buffers is 4. You can
change the number of buffers by calling the Da&8tr object’s method
“SetNumberOfFrames”

The circular buffer uses read and write pointersetep track of the state of both reader
and writers. The write pointer position moves alasghe writer is writing new data into
the circular buffer, and the read pointer doesstirae as the reader is reading.

* Ininput sessions, the reader is the user progradritee writer is the Data
Acquisition device.

* In output sessions, the reader is the Data Acdpnsitevice and the writer is the
user program.

New acquired da

Framel Frame?2 Frame3 Frame4

Read pointe Write pointe

Figure 4 Diagram of read/write pointers in a typicd circular buffer

Figure 4 shows a typical case where the readefl@aing the writer closely.

New acquired da > New acquired da
Framel Frame2 Frame3 Frame4
Write pointe Read pointe

Figure 5 Diagram of read/write points when reads ag lagging
Figure 5 shows a case where the reader is latéhanariter is about to catch up with it.
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This can happen if your application takes too lamgrocess incoming buffers or doesn’t
send outgoing buffers fast enough.

A buffer over-run or under-run error will occur whthe write pointer meets the reader
pointer and the session will abort.

For input applications where losing data doesnttenayou can tell the session to ignore
the over-run error and the writer will over-writaffers whose data hasn’t been processed
yet with new data. The write pointer will just “@dghe read pointer without sending any
error to the application.

The same thing is possible for output applicatidhs;reader will recycle already
generated data and send it again to the device.

You can disable the over/under run error notifmatdy calling the DataStream object’s
method’SetOverUnderRun”

The following sample shows how to set the numbédrashes and disable the buffer
over-run error.

/I Get a point to the data stream object
CueiDataStream* pDataStream = mySession.GetDataStre am();

/I Configure the number of frames
pDataStream->SetNumberOfFrames(8);

/I Disable buffer over-run error
pDataStream->SetOverUnderRun(1);

By default, the reader reads the oldest data frencircular buffer and updates the read
pointer accordingly. However, you can arbitrarig the position of the read pointer by
calling the DataStream object’s metho8stRelativeTo” and’SetOffset”

This can be useful to skip unread data when yowkymur application is getting late or
to always read the most recently acquired datadeswrd any “older” data.

You can set theRelativeTo”  property to”CurrentPosition” (its default value) or
“MostRecent ” which correspond to the position of the write mter.

The “Offset ” property specifies the new position of the reathter relative to the
“RelativeTo " property. Its value can be negative to move gedrpointer backward or
positive to move it forward.

For example to immediately read the most recemtfjuaed 100 samples you would set
“RelativeTo " t0 “MostRecent " and “Offset ” to —100. This will move the read pointer
100 scans before the write pointer.
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The following sample shows how to change the reznter position.

/I Get a point to the data stream object
CueiDataStream* pDataStream = mySession.GetDataStre am();

/I Configure the new RelativeTo property
pDataStream->SetRelativeTo(UeiDataStreamRelativeToM ostRecentSample);

/l Move read pointer 100 scans backward
pDataStream->SetOffset(-100);

You can access the number of scans that are alesitabe read from (or written to) the
circular buffer using the DataStream object’s mdtt®etAvailableScans()

You can also get the total number of scans read {oy written to) the circular buffer
using the DataStream object’'s meth@@tTotalScans() .

3.3.3. Data map timing mode (legacy)
The “data map” timing mode (also called DMAP moiednly available with
PowerDNA devices. It allows for transfer of singleans at a given rate timed by a
hardware clock and is the equivalent of legacy DMA&Ue in the low-level
programming environment.

This mode is very useful for real-time applicatidhat need to acquire and process scans
one by one but at a fixed rate.

The session object’s methadnfigure TimingForDataMappinglO() is called to
perform a hardware timed acquisition or generation.

/I Configure the timing object to acquire or genera tel

/I sample per channel at 100 Hz, using the device’s internal clock

mySession.ConfigureTimingForDataMappinglO(
UeiTimingClockSourcelnternal, 100.0);

This mode offers better performance than the “plynpoint” timing mode where each
device is polled one by one in a software timegbldo contrast, using the DMAP timing
mode, all PowerDNA devices within one IO module @&d simultaneously and the
resulting data is transferred from the PowerDNAm@dule to the host in one operation.

The acquired data is returned as an array contpome sample per channel.
The data to be generated must be passed as arcantayning one value for each
channel.
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3.3.4. Edge detection timing mode
Edge detection timing mode configures the hardw@raonitor the input lines of one or
more digital port(s) and notify the user applicatishen the specified event occurs. The
edge detection mode is only available for digitgilut sessions.

The session object’s methadnfigure TimingForEdgeDetection() is called to allow
notification to the user application when an inji# changes state.

The lines to monitor are set using a bit mask &mheport configured in the session. The
following sample code shows how to do this.

/I Configure a digital input session with two input ports 0 and 1
mySession.CreateDIChannel(“pwrdaq://Dev0/DI0,1");

/I Configures the session to detect rising edges

mySession.ConfigureTimingForEdgeDetection(UeiDigita IEdgeRising);
/I Select lines 2 and 3 for port 0 and line O for p ort 1
(CUeiDIChannel*)(mySession.GetChannel(0))->SetEdgeM ask(0x6);
(CUeiDIChannel*)(mySession.GetChannel(1))->SetEdgeM ask(0x1);

3.3.5. Messaging timing mode
The messaging timing mode is used with message cmication devices such as serial
ports CAN bus and ARINC-429 interfaces.

How a message is defined depends on the commuorigadirt type:
* On serial ports, messages are simply bytes.
* For CAN, ARINC, and MIL-1553 ports, see subsectibakw.

The session object’s methadnfigureTimingForMessaginglO() is called to perform
message communication provided that the devicevallb

/I Configure the timing object to read and write me ssages
/l from/to the communication ports.

/I This session will get notified of new messages 1 0 times
/I per second or as soon as 100 messages are receiv ed.

mySession.ConfigureTimingForMessaginglO(100, 10.0);

Once the session is configured for messaging 10,cam use reader and writer objects to
simultaneously send and receive messages to amciecommunication port.

You will need separate reader and writer objeat®éxh communication port configured
in the port list.
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3.35.1. CAN busdata representation

On CAN ports, messages are CAN frames includingérarbitration identifier and
payload data.

CAN frames are represented in C and C++ with tHeviing data type:
typedef struct _tUeiCanFrame

/ll< CAN Frame arbitration id
ulnt32 Id;
/lI< Specifies whether this is a data, remote, o r error frame
tUeiCANFrameType Type;
/ll< The number of significant bytes in the payl oad
ulnt32 DataSize;
/lI< The frame's payload. It can contain up to 8 bytes
uint8 Data[8];
} tUeiCANFrame;

3.35.2.  ARINC 429 bus data representation

On ARINC-429 ports, messages are ARINC words innlyithbel, SDI, SSM bits and
payload data.

ARINC words are represented in C/C++ with the follog data type:
typedef struct _tUeiARINCWord
{
/Il The label of the word. It is used to determi ne the
/Il data type of the Data field, therefore, the method of
[/l data translation to use.
ulnt32 Label;
/Il Sign/Status Matrix or SSM. This field contai ns
/Il hardware equipment condition, operational mo de,
/Il or validity of data content.
ulnt32 Ssm;
/Il Source/Destination ldentifier or SDI.
/Il This is used for multiple receivers to ident ify
/Il the receiver for which the data is destined.
ulnt32 Sdi;
/Il The parity bit.
uint32 Parity;

/Il The payload of the word. Its format depends on the label.
/Il Most common formats are BCD (binary-coded-de cimal) encoding,
/Il BNR (binary) encoding or discrete format whe re each

/Il bit represents a Pass/Fail, True/False or
/I Activated/Non-Activated condition.
ulnt32 Data;

} tUeiARINCWord;
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3.35.3.  MIL-1553 bus data representation

On MIL-1553 ports, messages are representegeimiL1553Frame  structure. Please
notice that the same structure is used for diffemeodes of operation — bus monitor, bus
controller and remote terminal depends on the fraype.

MIL-1553 data is represented in C/C++ with thedwling data type:

typedef  struct _tUeiMIL1553Frame

/lI< Specifies the type of 1553 frame
tUeiMIL1553FrameType Type;

/l/l< Remote terminal frame belongs to
ulntle Rt;

/l/< Sub-address frame belongs to
ulntle Sa;

/II< 110 block terminal frame belongs to
uintlé Block;

/ll< Command is required for BC functionality (for

UeiMIL1553FrameTypeTxFifo)

tUeiMIL1553Command Command;

/ll< The number of bytes in the payload (also size of data from TxFifo
frame)
uint32 DataSize;
/l/< The frame, bus monitor and TxFIFO frame payloa d. It can contain up to
36 ulnt32s

ulnt32 RxTxData[36];
} tUeiMIL1553Frame;

The <tUeiMIL1553FrameType Type > frame type defines what kind of data is in the
frame. Please remember that when you are passougi@d frames either to
CUeiMIL1553Writer  Or toCUeiMIL1553Reader you must specify frame type.

Following types are defined:

* Uei M L1553Fr aneTypeTxFi f o: Data to transmit to output FIFO (used by
CUeiMIL1553Writer  only)

* Uei M L1553Fr ameTypeBusMn: Data received from the bus monitor in bus
monitor format FIFO (used byueiMIL1553Reader only)

* Uei M L1553Fr aneTypeRt Dat a: Data to/from remote terminal data area (used by
bothcueimMIL1553Reader andCUeiMIL1553Writer )

* Uei M L1553Fr aneTypeRt St at usDat a: Remote terminal status data (bit mask for
subaddresses that processed Rx and Tx commandshfedous controller) (used
by CUeiMIL1553Reader only)

* Uei M L1553FrameTypeRt St at usLast : Bus status, last command and last mode
command (data contains three elementsinpata array). Used by
CUeiMIL1553Reader only)
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* Uei M L1553Fr aneTypeRt Cont r ol Bl ock: Used bycueimMIL1553Writer  only and
allows to select active data block for remote tevats for both Tx and Rx data
memory

* Uei M L1553Fr aneTypeRt Cont r ol Vect or : Used byCUeiMIL1553Writer  only
for remote terminal control data - set vector, Bldrds and bus for BC (data
contains three elementsrRrTxData array)

* Uei M L1553Fr ameTypeErr or : Frame contains error conditions encountered
during operation

TheUeiMIL1553FrameTypeTxFifo ~ frame type is used to transmit data on the bus.
Following fields need to be assigned before udimycueiMIL1553Writer  .Write():
<Rt>: remote terminal to send command to

<Sa>: subaddress to send command to

<Command.Command>.0ne of the following command types:

UeiMIL1553CmdRx - Remote terminal to receive daitarf bus controller
<Command.WordCount> Specifies how many data words remote terminal lsh@ceive.
<pataSize> contains number of data words in 16-bit formatexidn <kxTxData[]>.

Please notice that according to MIL-1553 commaretigigation to send 32 data words
<Command.WordCount> Should be zero, whilepstasize> should be equal to 32.

UeiMIL1553CmdTx - Remote terminal to transmit datdus controller.
<Command.WordCount> Specifies how many data words remote terminal lshivansmit.

UeiMIL1553CmdRxTx- One remote terminal to transddta to another remote
terminal.<Command.wordCount> specifies how many data words remote terminal lshou
transmit. Field<xRt2> and<Sa2> must contain remote terminal and subaddress éor th
transmit command of Rt-Rt pair

UeiMIL1553CmdModeTx - Remote terminal to samt data and/or status word to
bus controller. See UeiMIL1553CmdTx for parameters

UeiMIL1553CmdModeRx - Remote terminal to igeadata for mode command
from bus controller. See UeiMIL1553CmdRx for paraéene

UeiMIL1553CmdRxBroadcast - Remote terminalgoeive broadcast data from bus
controller

UeiMIL1553CmdRxTxBroadcast - One remote tewahio broadcast data to other
remote terminal

UeiMIL1553CmdModeTxBroadcast - Mode commarnithaut data, remote terminals
should not reply

UeiMIL1553CmdModeRxBroadcast - Mode commaiiith \@ata, remote terminals
should receive data
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Frame type UeiMIL1553FrameTypeBusMon is used teikexdata from the bus
monitor. Each command and status word on the bsteiisd in the separate frame. The
following fields represent data:

<Rt> - remote terminal in the command (unused if s)atus

<Sa> - subaddress in the command (unused if status)

<Command.Command>one of the following commands (see description in

tUeiMIL1553CommandType ) :
UeiMIL1553CmdTx
UeiMIL1553CmdRx
UeiMIL1553CmdModeTx
UeiMIL1553CmdModeRx
UeiMIL1553CmdModeTxBroadcast
UeiMIL1553CmdModeRxBroadcast

<Command.WC> word count extracted in the command
UeiMIL1553FrameTypeBusMon frame always contaireast one element of data in
<RxTxData[]> array. The size of data is stored in #zataSize> field.
Bus monitor data is represented as follows:
First 32-bit word:
bit 31: parity error on the bus, if any
bit 30: set to 1 for command or status
bits 29 thru 16: time in 15.15ns interval sinceyiwas command or status.
bits 15 thru 0: command or status as received trenbus.
If there is a data following the command it reprasd in the following format:
bit 31: parity error on the bus, if any
bit 30: set to O for data word
bits 29 thru 16: time in 15.15ns interval sinceyiwas command or status.
bits 15 thru O: data as received from the bus.
If timestamps are enabled usingeiMIL1553Port::Enable Timestamping() method
(timestamps are enabled by default) the last twadg/oontain 32 bit “absolute”
timestamp of the message in 10us resolution (tangss are reset when the session
starts) and the various flags defining currentstatus and what bus (A or B) the
command was received on. See “PowerDNA API Referénanual’ for further details.
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3.4. Configuring the trigger(s)

The session automatically configures triggers dawleto immediately start and stop
operation on software request. You can overridedhd configure the session to start
and/or stop when an external event occurs.

Digital, Analog, and Internal triggers are desdtilie the subsections below.

Refer to Chapter 5 for more information about syonizing triggers on multiple 1/0
devices and I/O modules.

3.4.1. Digital trigger
Digital triggers are used when you need to stast@p one device upon an external
digital event. This is a per-device trigger; howgy®u can also use it to synchronize
multiple devices by configuring each device to isexternal trigger and connect the
same external signal to every device.

The session object’s methadnfigureStartDigital Trigger() is called to start the
session when an external digital event occurs.

/I Configure the session to start operation when th e rising

/I edge of a TTL signal is applied on the external trigger input

/I of the device.

mySession.ConfigureStartDigital Trigger(UeiTriggerSo urceExternal,

UeiDigitalEdgeRising);
Call the session object’s methodnfigureStopDigital Trigger() to stop the session
when an external digital event occurs.

/I Configure the session to stop operation when the falling

/I edge of a TTL signal is applied on the external trigger input

/I of the device.

mySession.ConfigureStopDigitalTrigger(UeiTriggerSou rceExternal,

UeiDigitalEdgeFalling);

3.4.2. Analog software trigger
The analog software trigger looks at every sampipimed on the specified channel until
the trigger condition is met. Once the trigger dtiod is met, the application can read
the acquired scans in a buffer. The trigger lewel laysteresis are specified in the same
unit as the measurements.

Note that the acquisition starts immediately antsr the background until the trigger
condition is met or a timeout expires.
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The session object’s methadnfigureAnalogSoftwareTrigger() is called to start the
session when the specified condition is met.

/I Configure the session to only read data when the acquired signal

/I meets the following condition: signal connected to the first

/I channel in the channel list must rise over 1.0V within an

/I hysteresis window of 0.5V. Keep 100 scans before the trigger

/I condition

mySession.ConfigureAnalogSoftwareTrigger(UeiTrigger ActionStartSession

, UeiTriggerConditionRising, 0, 1.0, 0.5, 100);

3.4.3. Internal signal trigger
Signal triggers are used to synchronize multiplais connected to each other via a bus
or backplane with synchronization capabilities.

» PDXI PowerDAQ boards can use any of the 8 PXI #idmqes as a trigger signal.

* PowerDNA layers can use any of the 4 Synchronimdiies available on the
PowerDNA bus as a trigger signal.

* PowerDNA 10 modules can use the@iyficin/Syncout " external signal as a
trigger signal.

The session object’s methadnfigureSignalTrigger() is called to start the session
when the specified signal event occurs.

/I Configure the session to start operation when an event is received
/[ at the Syncln connector.

mySession.ConfigureSignalTrigger(UeiTriggerActionSt artSession,
“Syncln”)

The trigger signal is specified using a string. #alale trigger signals are:
* “Syncin ”: event occurs when a rising edge is detectecherBynIn input pin.
*  “Sync0” to "Sync3”: event occurs when a rising edge is detectedrenad the
PowerDNA backplane synchronization lines.
*  “PXI0” t0"PXI7 ": event occurs when a rising edge is detectedrnenas the 8 PXI
backplane trigger lines.

Refer to Chapter 5 for more information about syonlzing internal triggers.
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3.5. Starting the session
You can start the session by calling the sessigerts methodstart()

/I Start the session
mySession.Start();

Note that if you don’t explicitly start the sessiarwill be automatically started the first
time you try to transfer data.

3.6. Reading/Writing data from/to the device

The UeiDaq framework uses helper objects calledeesaand writers to transfer data to
and from the device.

You can use various implementations of the read&emobjects depending on the
format of data you want to read/write.

You can even implement your own reader object ywohg one of the existing one to
implement some post-processing.

Readers and writers for each type of session stezllbelow:
* Analog input sessions can use either of the folhgui
* an “AnalogRawReader” object to retrieve raw bineoges (straight from
the A/D converter)
* an “AnalogScaledReader” object to retrieve datdesc a physical unit
(V, degrees, mV/V).

* Analog Output sessions can use “AnalogRawWriter’AoralogScaledWriter”
objects.

» Digital input and output sessions use “DigitalReaded “DigitalWriter” objects.

» Counter input and output sessions use “CounterRéadd “CounterWriter”
objects.

» Variable reluctance sessions use “VRReader” ohjé&atsh reader returns a
structure (a cluster in LabVIEW) containing the sw@a&d velocity, position and
total teeth count since the session started.

» Serial port sessions use “SerialReader” and “SAfri#tr’ objects.

* HDLC serial port sessions use “HDLCReader” and “KIWriter” objects.

» CSDB serial port sessions use “CSDBReader” and ‘B®hter” objects; CSDB
data is represented by thueiCSDBMessage structure, which contains an address
byte, a status byte, payload datasize, and paylatdbytes.
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» SSi serial port sessions use “SSIReader” and “Si#&Wobjects; users can
program how many bytes to receive or transmit ahdther or not to enable gray
encoding.

» Serial port sessions use “SerialReader” and “S&frigr’ objects.

* CAN bus sessions use “CANReader” and “CANWriterjealbs.

* ARINC-429 input sessions use “ARINCReader” and “NRRawReader”
objects.

* ARINC-429 output session use “ARINCWriter” and “ARRCRawReader”
objects.

* MIL-1553 port sessions use “MIL1553Reader” and “NIH53Writer” objects.

* IRIG channel sessions use “IRIGReader” objects.

All reader or writer objects are programmed inghee manner: you first create the
object and then connect it to the session:

/I Create the read object
UeiDaq::CUeiAnalogScaledReader reader;

/I Connect it to the session
reader.SetDataStream(mySession.GetDataStream())

You can now read data through the reader object:

/I Read 1000 scans in the specified buffer
reader.ReadMultipleScans(1000, buffer);

The default behavior of reader and writer objest®iblock until the specified number of
scans is ready to be transferred. You can alsagumefthose objects to work
asynchronously. The method used to program reaaeksvriters asynchronously is
highly dependent on the programming language; yaoufind more information on how
to do this in the Reference manual for each dewvetop environment.

Note that when the session is configured for mesgd@®, each channel configured in
the channel list must be accessed separately. fonengu need to create reader and
writer objects dedicated to each configured comgation port.
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3.7. Stopping the session
You can stop the session by calling the sessiogctbgstop() method:

/I Stop the session
mySession.Stop();

Note that if you don’t explicitly stop the sessianyill be automatically stopped when
the session object is destroyed or goes out ofescop

3.8. Destroying the session

In C++, if you created the session object on staakill automatically free its resources
when it goes out of scope. Alternatively, you carcé it to free its resources by calling
theCleanUp() method:

/I Clean-up session
mySession.CleanUp();

If you dynamically created the session object, yead to destroy it to free all resources:

/I Destroy session
delete(pMySession);

In C, you need to calleiDagCloseSession() to free all resources:
UeiDagCloseSession(mySession);

With .NET managed languages, the garbage collegtbtake care of freeing resources
once the session object is not referenced anynvorecan also force the session to
release its resources by calling the “Dispose” meth
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4. Programming the UeiDaq framework

4.1. UeiDaq framework C++ API

The UeiDaq framework ships with header files andanlibraries for Visual Studio 6.0,
Visual Studio.NET 2003, Visual Studio.NET 2005, vas Studio.NET 2008 and Visual
Studio.NET 2010.

Header files are located in the include directory:
<Program Files>\UEI\Framework\CPP\include

The import library is located in the lib directory:
<Program Files>\UEI\Framework\CPP\lib

Examples of MFC and console applications are lacamtéhe examples directory:
<Program Files>\UEI\Framework\CPP\examples

The UeiDaq framework installer creates an enviramrwariable UEIDAQROOY, which
is set to the root directory of the framework.

You only need to include one header file, “UeiD&gum your program to get access to
the UeiDag framework classes. It is recommendeddade “UeiDag.h” last, after any C
and C++ standard headers you include. To helpdhepier find this file, add the
directory$(UEIDAQROOT)\CPP\include  to the list of additional include directories in
your project settings.

The header file contains directives to automatydailk with the import library matching
your compiler version so you only need to modifyiybnker settings to add the UeiDaq
framework lib directory path.

You can link your program with the UeiDaq framewdtkaries statically or
dynamically (see below).

All the UeiDaq framework classes are defined witthi@ir own “UeiDaq” namespace.
You either need to insert thesing namespace UeiDag; " directive in your program or
use the prefixUeiDag:: ” when you reference the UeiDag framework classeistgpes.
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4.1.1. Shared library

When creating a new project, make sure thaRtinetime Library setting in your
project’s “Code Generation” property page is séMalti-threaded DLL” for the
Releaseconfiguration and “Multithreaded Debug DLL” for thBebug configuration.

UeiDagCore Property Pages [‘S__<|
Configuration: |nctive(Debug) ﬂ PlatForm: |nctive(Win32) ﬂ Configuration Managet... |
25 Configuration Propertie ~ Enable String Pooling Mo
General Enable Minimal Rebuild o
Debugging Enable C++ Exceptions es (JEHsC)
2 i+ Smaller Type Check Ko
General Basic Runtime Checks Both {(/RTC1, equiv. to /RTCsu)
Optimization Runtime Library Multi-threaded Debug DLL {/MDd) ﬂ
Preprocessor . Struct Member Alignment Default
% Cods Generatio Buffer Security Check es (fG5)
I';anguag? i Enable Function-Lewvel Linking Mo
recompl.e = Enable Enhanced Instruction Set Mok Set
Cutput Files
Browse Informs
Advanced
Command Line
(2 Lirker
(C Pesources
Browse Information
g Build Events Runtime Library
(3 Custorn Build Step Specify runtime library For linking. — {/MT, fMTd, [MD, fMDd, frL, frLd)
< |
oK | Cancel Help
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4.1.2. Static library

UeiDaqg Framework User Manual

The static libraries in the UeiDaq framework ardthia use the static version of

Microsoft’'s C++ runtime.

Using the static library requires a few extra stepiled below:

* Make sureRuntime Library setting of your project is set to Multi-threaded f
Releaseconfiguration or Multi-threaded debug Debug configuration

[ AnaloglnSingle Property Pages |@_—§3|
Configuration: I.Act'we([}ehug) vJ Platform: [Act'rueMirBZ] Vl | Configuration Manager... J
Commoen Properties - Enable String Pocling Mo
Framework and Referen| Enable Minimal Rebuild Yes (/Gm)
Configuration Properties Enable C++ Exceptions Yes (/EHsc)
General Smaller Type Check Mo
Debugging Basic Runtime Checks Both {(/RTC1, equiv. to /RTCsu)
. gy Multi-threaded Debug DLL (/MDd) [=]
Ll Gen.era.l : Struct Member Alignment Multi-threaded (/MT)
L Buffer Security Check Multi-threaded Debug (/MTd)
i ol : Enable Function-Level Linking Multi-threaded DLL (/MD])
E:ndgeu(:::eratton = Enable Enhanced Instruction Set phldnEaten Debug D : Dd
: Floating Point Madel <inherit from parent or project defaults>
Precompiled Header - - -
Output Files Enable Floating Point Exceptions No’
Browse Information
Advanced
Comemand Line
Linker
Manifest Tool
AML Docurnent Generat
I Browse Information ~ | | Runtime Library
Bl Eoents ~ | | Specify runtime library for linking.  (/MT, /MTd, /MD, /MDd)
‘| ST — [
OK ] l Cancel Apph
L%
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* Add UEIDAQSTATICto the preprocessor definitions.

_ .
AnaloglnSingle Property Pages [ [ S ——— —— [EER=x

Configuration: IActjve(Debug} vJ Platform: [AEﬂveMkﬁ?_) "I ’ Configuration Manager... J

Common Properties - Preprocessor Definitions WIN32; DEBUG; CONSOLEUEIDAQSTATIC E]

Framework and Refereni Ignore Standard Include Path Mo
Configuration Properties Generate Preprocessed File Mo
General Keep Comments Mo
Debugging
C/C++
I General
Optimization

Preprocessaor L
Code Generation

m

Language
Precompiled Header L
Cutput Files
Browse Information
Advanced
Comrmand Line

Linker N

Manifest Tool

XML Document Generat

Browse Information sz Preprocessor Definitions
Build Events

- Specifies one or more preprocessor defines.  (/D[macro])

= e

— [

‘ e | F
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* Add the following libraries t&dditional dependencies winmm.lib, version.lib,
ws2_32.lib,ueidagvc*SD.lib

Visual Studio 2005use UeiDaqVC8S.lib for release and UeiDaqVC8%dr debug
Visual Studio 2008use UeiDaqVC9S.lib for release and UeiDaqVC9%®dr debug
Visual Studio 201:0use UeiDaqVC10S.lib for release and UeiDagVC108Ror debug

[ AnaloglnSingle Property Pages I - — W g — M“
Configuration: | Active(Debug) hd | Platform: |Act'r\.reﬂl‘|l'in32) 'I | Configuration Manager... J
Common Properties Wl ~cditional Dependencies winmm.lib ws2_32.Iib version.ib UeiDaqVC9SD.lib [...|
Configuration Properties Ignore All Default Libraries Mo
General Ignore Specific Library
Debugging Module Definition File
CiC++ Add Module to Assembly
Linker Embed Managed Resource File
I Genesal Force Symbol References
gl Delay Loaded DLLs
Mamfes_t H Ascemnbly Link Resource
Debugging
System
Optimization
Embedded IDL
Advanced
Command Line
Manifest Tool
AML Docurnent Generator |

Browse Information
Build Events

I Cactom Hinkt Siep [P e——
; Specifies additional items to add to the link line (e kernel32.lib); configuration specific.

* Finally, add a call the ARJeiDaq|nitLib() at the beginning of your program
(before calling any other UeiDaq API).

UeiDag]InitLib();
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4.1.3. Step-by-step tutorial — Ms Visual C++ 6.0
The fastest path to creating new working code igsi existing example code as a base.
Open up the existing examples from the Start Me [ ) oo+ o s esenes

R o] il Examples r|@E Visual C++ Examples

All examples in the example directory are “ready ofi
the box,” and will compile in the example directorjhey | i /sss: dense

. . [ZAanaloginsingle_vcé.dsp
already contain the relevant directory referenaeghe
UeiDaq framework.

We will want to work outside the example director|™
Copy one example to a project directory or deskimp
work on it. Start Visual C++ 6.0 and open the .dsgect
file in the copied directory.

The header and library files will need to be rerenced unddproject > Settings
For the include filesC/C++ > Preprocessor > Additional include directas:
For the linker filesLink > Input >Additional library path:

Project Settings EI§| Project Settings EIE|
Settings For w.nggnemg Gerersl | Debug  C/Cer |L|r\k | Resourel [2]v] Seftings For nggoebug <] | Gerersl | Debug | CiCes  Link |Hesourc- o
BE 5 4naloglnSingle_ B nal: 5
B I:lSnumeFMes Fategort: | Preprocessor = Feel | & j Categon: l\Smm ‘ = Besst |
Header Fil General HeaderFHes enera
g Heec Fies Preprocesd Cor  nauage g " = Dbt omze
esoutce Files 2| Do Gemtetcn — esouice Files
Customize
Undefined |Listing Files le all symbols I Hefault libraries
Optimizations
Precompied Headers [

Additional i o — Force symbal references:
|E:Progiam Files\UEIFramework\CPPhinclude [
B (el e Additional lbraty path:
| E:Program Files\UE\Framework \CPP
Project Options: Project Options:
mologo MDd w3 /Gm /G /21 /0d / 'C:\Program & kemel32. b user32 lib gdia2.ib winspool it -~
Files\UE I\Framswork \CPPuinclude’ /D "WIN32" /D comdig32.lib advapi32.lib shel32.lib ole32 lib
" DEBUG" /D "_CONSOLE" /D " MBCS" 2 oleaut32. i Luid b odbi32.lib odbecp32 i 2

You may choose to make the header and library &l@slable to all projects by going to:
Tools > Options > Directories > Show Directories f8 Include filesor Library files.

Compile the project to test that it works. If yaaceive a compiler error message stating
that you are missing files, check the include doeg if you are missing .lib files, check
the library directory. Otherwise, you are now re&mgnhance or rewrite the existing
code to suit your needs.
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4.2. UeiDaq framework C API

In addition to the C++ class library, the UeiDagnfrework headers and import library
also export a C API. This API can be programmechfiisual Studio, Borland C++,
LabWindows/CVI and any other environment that calhexternal C code.

Header files are located in the include directory:
<Program Files>\UEI\Framework\CPP\include

The import library is located in the lib directory:
<Program Files>\UEI\Framework\CPP\lib

Examples of console application are located ireaenples directory:
<Program Files>\UEI\Framework\CPP\examples

You only need to include one header file, “UeiD&gim your program to get access to
the UeiDag framework classes. It is recommendeddade “UeiDag.h” last, after any C
and C++ standard headers you include. To helpdh®ter find this file, add the
directory$(UEIDAQROOT)\CPP\include  to the list of additional include directories in
your project settings.

The header file contains directives to automatydailk with the import library matching
your compiler version so you only need to modifyiybnker settings to add the UeiDaq
framework lib directory path.

4.3. UeiDaq framework .Net API

The UeiDaq framework implements an assembly forNeT 2.0 framework that can be
programmed from Visual Studio.NET 2005/2008/201020013/2015/2017/2019 or
any development environment that can interface WET assemblies.

The Ueidag .Net framework API is now the recommenidé&rface to program UEI
hardware with Matlab.

The UeiDaq framework .NET assembly is called UeiDidgt.dlI.

The 32-bit version is located in the following ditery:
<Program Files>\UEI\Framework\DotNet

The 64-bit version is located in the x64 directory:
<Program Files>\UEI\Framework\DotNet\x64

Examples for VB.NET and C# are located in the eXxemgirectory:
<Program Files>\UEI\Framework\DotNet\examples
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4.3.1. Using the UeiDaq .Net assembly in Visual studio

In order to use the UeiDaq .Net assembly, you firsSt gy p———

need to reference it in your project. Right-clicktbe D
. . . . cation windowenopicationt’| | - RGN I
references item in your project’s view and select  ®Zimionsmonsin o =

13 ” I+ @
Add References... e
Add vieh REFEHIEII‘I[E. .
The “Add Reference” dialog box will pop-up: ”I
Add Reference §|
MET | com | projects |
Browse...

Component Mame | Wersion | Path |':

System. Securiky 1.0.5000.0 CAWINDOWSMicrosaft, MET... I:l
System.ServiceProcess, dll 1.0.5000.0 CAWINDOWSMicrosoft, MET...

Syskem.Web.dll 1.0,5000.0 COWINDOWS \Microsoft MET. ..

System.Web, Mobilz.dll 1.0,5000.0 CAWINDOWSMicrosoft MET...

System.Web, RegularExpressi,.. 1.0.5000.0 CAWINDOWSMicrosoft, MET...

System.Weh, Services. dll 1.0.5000.0 CAWINDOWSMicrosoft. MET...

Systern.Windows,Forms. dil 1.0,5000.0 CAWINDOWSMicrosoft MET...

Systemn. wml.dl 1.0,5000.0 CAWINDOWSMicrosoft MET. .

|JeilaqDiet 1.0.0.0 E:lProjects\UEI_YSSiPowerD. ..

WISBrowserstublib 1.0.5000.0 CAWINDOWSMicrosoft MET...

wiscar 1.0,5000.0 CAWINDOWSMicrosoft MET...

W1Sharn ndeProvider F.OLE000.0 A WTNDOWS I MicrnsnfE MET...

Selected Components:

Cornponent Marme Tvpe | Source | Remove
eiDagDMet NET E:\ProjectsiJEl_W3SiPowerDa, .,
Ok | Cancel | Help |

Scroll down and click the UeiDagDNet assembly,kcfi§elect” and then click “OK”.
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The UeiDagDNet assembly should now be in your ptajeferences:

Solution Explorer - Wind,., @ X

[2]
E Solukion “Windawsapplicationl’
- E?J WindowsApplicationl
References
+Z1 Syskem
+21 System.Data
+Z1 Systemn. Drawing
<] Tyskem.Windows, B
=21 Swsken, XML
+Z1 UeiDaqDMet
App.ico
#] AssemblyInfo.cs
Forml.cs

You are now ready to start programming with theDagj framework!

All of the UeiDaq framework classes are definechimittheir own namespace “UeiDaq”.
You either need to insert theising UeiDag; " directive in your program or use the
prefix “UeiDag .” when you reference the UeiDag framework classebtypes.
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4.3.2. Using the UeiDaq .Net assembly in Matlab

4.3.2.1. Loading the assembly
The UeiDaq assembly path depends on the bitneb® ajperating system.

The code below queries the registry to detect whierassembly is located:

% Get location of UEIDAQ .NET assembly from registr
ueidagqPath = "
try
% this will only work on 64-bit PC
ueidagPath = winqueryreg('HKEY_LOCAL_MACHINE',
'InstallDir’);
ueidagPath = [ueidagPath
catch e
try
% if not, maybe it is a 32-bit PC
ueidagPath = winqueryreg(
ueidagPath = [ueidagPath

catch e

% no registry, ueidaq software is not installed
error( '‘UeiDaq software is not installed'
end

end

‘\DotNet\x64\UeiDagDNet.dII'

Software\Wow6432Node\UENOOP',

I3

'HKEY_LOCAL_MACHINE, 'Software\UENOOP' , 'InstallDir' );
\DotNet\UeiDagDNet.dII' 1;

Loading the assembly and importing ueidaq namespace

try
NET.addAssembly(ueidagPath);
import UeiDag.* ;

Setting-up a session and reading/writing some idatane similarly to other object-

oriented languages:

% Create and configure UeiDag framework session
aiss = UeiDaq.Session();
aiss.CreateAlChannel( 'simu://Dev0/Ai0:3'
UeiDag.AlChannellnputMode.
aiss.ConfigureTimingForBufferedlO(numScans, Uei
scanRate, Uei
UeiDaq.Timing

% Create a reader object to read data synchronously
reader = UeiDag.AnalogScaledReader(aiss.GetData

% Start session and read first buffer
aiss.Start();

netData = reader.ReadMultipleScans(humScans);

© Copyright 2018
United Electronic Industries, Inc. 63

,-10.0, 10.0,

Differential);
Dagq.TimingClockSource.Internal,
Daq.DigitalEdge.Rising,
Duration.Continuous);

Streafn());

www.ueidag.com
508.921.4600



UeiDaqg Framework User Manual

)‘ United
Flectronic
' Industries

The High-Performance Alternative

The data is returned as a .NET array. It needs twobverted to a matlab vector before
doing anything useful with it:

% Convert .NET array to matlab array and plot
miData = double(netData);
plot(miData);

Finally, close the session. The API handles etogrhrowing exceptions. The exception
handler catches them and display the error message.

aiss.Dispose();
catch e

error(e.message);
end

4.4. UeiDaq framework Python interface

The UeiDaq python module encapsulates the Frame@o#kAPI. It supports Python
3.x version under Windows and Linux.

4.4.1. Installation under Windows
The UeiDaq python module is not installed by defauavigate taC:\Program Files
(x86)\UEN\Framework\Python and run the win32 or x64 installer.

© Copyright 2018 www.ueidag.com
United Electronic Industries, Inc. 64 508.921.4600



UeiDaqg Framework User Manual

)& United
Flectronic
' Industries

The High-Performance Alternative

(E| = | Python — O X
Home Share View 9
> >J b -t }{ ETend \n;; Open I;_E| Seledt all
_."-I —- .
: : W Copy T = Edit Select none
Pinto Quick Copy Paste Move Caopy Delete Rename New Properties 2
access |#] Paste shortcut to to - falder - Histary Du Invert selection
Clipboard Organize Mew Open Select
« v g w [ V] ! Search Python

DEF-4B0Xv=2Ea

Name Date modified Type Size

3 Quick access

[ Desktop
‘v Downleads

:56 AM File folder
[ UeiDag-4.10.1.win32-py3.8.exe T3 3 P Application
[#] UeiDag-4.10.1 win-amdé4-py3.8.exe k)

examples {15420

==
5
=
m

-
ox]

: ) P Application 1,025
|| Docurnents

[&] Pictures
Framewaork
MATLAB
Temp
UeiDag

3items

3 items (Disk free space: 11.8 GB] 1.77 MB B Computer

The UeiDaq python module depends on the numpy nedakihg installed.
You can install numpy with the commapip install numpy.
You can also download and install numpy frbttps://numpy.org/

4.4.2. Installation under Linux
The ueidaqg python module comes as source codeests no be compiled.

1. Install the C++ wrapper generator "SWIG"
> sudo apt-get install swig
2. Install python packages numpy and distutils
> sudo apt-get install python3-pip
> sudo apt-get install python3-distutils
> pip3 install numpy
3. Navigate to the Framework's Python folder and etesthe script "build.sh"
> cd Framework/Python
> /build.sh
4. Install the Python support module
> sudo tar xvfz dist/UeiDag-<version>.linux-<cpwf.gz -C /

© Copyright 2018 www.ueidag.com
United Electronic Industries, Inc. 65 508.921.4600



UeiDaqg Framework User Manual

)‘ United
Flectronic
' Industries

The High-Performance Alternative

4.4.3. Verify installation
Run any of the examples providedGr\Program Files
(x86)\UEI\Framework\Python\Examples:
> python3 Examples/SingleAl.py

4.4.4. Framework API in python
The UeiDaq Python module uses the same classesith@++ APIl. Most C++
examples can easily be translated to Python.

4.4.1. Data buffer management
UeiDaq python module uses numpy arrays to stor@ming and outgoing data.
Using numpy makes it very easy to process acquiaéa using numpy’s numerous
mathematical algorithms.

You need to allocate the numpy array before readatg. The example below shows
how to use a numpy 1D array to read single scams &n Al device:

import UeiDaq
import numpy

try:
session = UeiDaq.CUeiSession()

session.CreateAIChannel("simu://deve/AlI0:7", -10.0, 10.0,
UeiDaq.UeiAIChannelInputModeSingleEnded)
session.ConfigureTimingForSimpleIO()
reader = UeiDaq.CUeiAnalogScaledReader(session.GetDataStream())
session.Start()
data = numpy.zeros(8)
for i in range(9, 100):
reader.ReadSingleScan(data)
for ch in range(o,8):
val = data[ch]
print ("ch%d=%f" % (ch, val))

session.Stop()

except Exception as e:
print (e.GetErrorMessage())

Use a numpy 2D array to read multiple scans indsatf IO mode:

© Copyright 2018 www.ueidag.com
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import UeiDaq
import numpy

numScans = 512
scanRate = 10000.0
try:

session = UeiDaq.CUeiSession()

session.CreateAIChannel("simu://deve/AlI0:7", -10.0, 10.0,
UeiDaq.UeiAIChannelInputModeSingleEnded)

session.ConfigureTimingForBufferedIO(numScans,
UeiDaq.UeiTimingClockSourceInternal, scanRate, UeiDaq.UeiDigitalEdgeRising,
UeiDaq.UeiTimingDurationContinuous)

reader = UeiDaq.CUeiAnalogScaledReader(session.GetDataStream())
session.Start()
data = numpy.zeros((numScans, session.GetNumberOfChannels()))

for i in range(9, 100):
reader.ReadMultipleScans(data)

# calculate FFT on each channel
for ch in range(9, session.GetNumberOfChannels()):
fregqs = numpy.abs(numpy.fft.rfft(data[:, ch]))
print("%d: channel %d peak frequency = %f\n" % (i, ch,
numpy . argmax (freqs)*(scanRate/numScans)))

session.Stop()

except KeyboardInterrupt:
session.Stop()

except UeiDaq.CUeiException as e:
print(e.GetErrorMessage())

4.5. UeiDaq framework ActiveX interface

The UeiDaq framework ships with a COM server thgtlements a set of COM
interfaces. They can be programmed from Visual 8é&sBorland Delphi or any
development environment that can interface with C&dveX interfaces.

The UeiDaq framework .COM server is called UeiDagiband is located in the
following directory:

<Program Files>\UEI\Framework\ActiveX
Examples for VB 6 are located in the examples thrgc
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<Program Files>\UEI\Framework\ActiveX\examples\VB6
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To use the UeiDaq ActiveX interface from VB6 yorstineed to reference it in your
project. Select the “references...” item in the “Raj menu; the following dialog box
will pop-up:

Available References: ] 4

TwpeLib Information e Zancel
IJCF&ukhor 1,0 Type Library
Mheidagax 1.0 Twpe Library
ueidaqm 1.0 Type Library Browse. ..

Bl

UpdaterlJI 1.0 Type Library

pdatesubSys 1.0 Type Library ﬂ

UpdPlug 1.0 Tvpe Library

UploadManager 1.0 Type Library Priority

IUPRP 1.0 Type Library Help
UPAP 1.0 Type Library ﬂ

Iserspace 1.0 Type Library
WE & Activex Control Inkerface Wizard
WE 6 Activer Document Migration YWwizard
WR A APT Declaratinn | nader
£ >

ueidagax 1.0 Type Library
Location:  e:\ProjectsiUsi_wss\PowerDaoh Drivers!Windows| Power DA ¢

Language: Standard

Scroll down and select the ueidagax type libramgu ¥an now start programming the
UeiDaq framework from VB6.

4.5.1. Step by step tutorial - Ms Visual Basic 6.0
Create a new project: Standard EXE.

Add the UeiDaq Framework ActiveX controProject > References... > ueidagax.dll

Before starting with an example, familiarize youfrséth the framework by using the
Viewmenu’sObject Browserand selectingeidaqgaxLib instead okAll Libraries> .
Many of the components of the UeiDagAxLib you haiready seen in Section 2.3.
Section 3 (above) outlines how to use those objeatseate meaningful applications.
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The following is an example of how to read and lhgmlata in using the simulator
device. The example creates a session, configui@sanalog input, and then configures
the timing, no triggers.

Dim session As UeiSession

Set session = New UeiSession ' 3.1 Create session
' Configure session — sim, device 0, -10to 10 V, a nalog inch. 0
session.CreateAlChannel “simu://Dev0/Ai0”, -10#, 10 #,

UeiAlChannellnputModeDifferential

session.ConfigureTimingForSimplelO * 3.3 Configure timing

The device is configured to look for data on thalag line. When the data acquisition
process begins, gather it with a reader objectpaimd it to a message box:

' Create reader

Dim reader As UeiAnalogScaledReader

Set reader = New UeiAnalogScaledReader

' Configure Reader

reader.SetDataStream session.GetDataStream

' Create an array with one element to store the sca led voltage from ch O
Dim acquired_data() As Double

session.Start ' 3.5 Start acquiring data
acquired_data = reader.ReadSingleScan ' 3.6 Read data into the array
session.Stop ' 3.7 Stop acquiring data
Msgbox aquired_data(0) & “ Volts” ' Print acquired data to screen
Unload Form1 "and close the window on OK.

To perform the test on real hardware, changeaithe device to @wrdag orpdna. This
is a most trivial example of how to read one singlkie; the Visual Basic 6 Examples
packaged with the framework contain more elabaateples; with ten more lines, the
examples show how to add a simple Ms-Graph.
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4.5.2. Step by Step tutorial - Borland Delphi
The fastest path to creating new working code isseexisting example code as a base.
Existing examples can be opened from the Start Menu
Programs/UEIl/Framework/Examples/Borland Delphi epées

The support for programming the UeiDaq frameworthvidelphi is done through our
ActiveX interface.

You first need to import the ueidaq activex librégfore running the sample program or
you will get an error message “File not found: tiegaxLib_TLb.pas’.

The file ueidagaxLib_TLB.pas is automatically geated by Delphi during the import
process.

Under Delphi select the following menu: “Projectfont Type Library”.

£ Delphi 5 - SingleAl

File Edit Search View | Project Run Componert Database Tools Help || |[<Mone» ~|| &
= | ﬁg Add to Project...  Shift+F11  fonal | Win32 | Swstem | Data Access | Data Contrals | |
@ ﬁ E = b gRemDveFrumPruject... = % A [ % o K G éﬂ é N

‘lﬂ Import Twpe Library. ..
E‘f add ko Repositary. ..

Wiew Source

\E Add Mew Project. .

+ wg TFom 2 ndd Existing Project...
1 ITT Vb

Object Inspector
Farm: TFom 3 T

Properties l E

Action
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In the dialog box, select the item “ueidaqgax 1.@d\ibrary” and click the “Create
Unit” button.

Import Type Library

Import Type Library

TuPluz 1.2 Type Library [Wersion 1.2) ~
TypeLib Infarmation [Werzion 1.0)
ICFAuthor 1.0 Type Library [Werzion 1.0
‘ueidagax 1.0 Tupe Library [Version 1.0
ueidagm 1.0 Type Library [Werzion 1.0)
Updatelib MWersion 1.0]

Updatelib MWersion 1.0]

UPrP 1.0 Type Library [Wersion 1.0) w

E:AUEILSWMAS oftwarehFramework WO utputhD ebughueidagas. dll

Add.. Bemove
LClazs namez: | TUeiSegzion ~
TUeDevice
TUeTiming 2
Palette page: |.-’-‘-.ctive>< ﬂ

|t dir name: |E:\F'ru:ugram Filez2%BorlandhDelphizmpaorts’, J

Search path: |$[DELF'HI]'\Lib,‘$[DELF’HI]'\Bin;$[DELF'HI]'\ImpDI J

Inztall... | Ereategnitl Cancel ‘ Help |

[v Generate Component 'Wiapper

Version 5 of Delphi has a bug when importing tyipedries containing asynchronous
event interfaces. If you get the erfgt unexpected but identifier ‘OleVariant’ found”,
you need to modify the file ueidagaxLib_TLb.pasr &ach line where the error occurs
remove the part between brackets.
For example:

FOnDataReady16(Self, Params[0] {out {??PSafeArray} OleVariant});

becomes:
FOnDataReady16(Self, Params[0]);

You can now run any of the examples.
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4.5.3. Step by Step tutorial - Borland C++ Builder
The fastest path to creating new working code isseexisting example code as a base.
Existing examples can be opened from the Start Menu
Programs/UEIl/Framework/Examples/Borland C++ Build®tamples

The support for programming the UeiDaq frameworthv@++ builder is done through
our ActiveX interface.

You first need to import the ueidaq activex librégfore running the sample program or
you will get an error message “File not found: tlegaxLib_TLb.cpp™.

The files ueidagaxLib_TLB.cpp and ueidagax_OCX.appautomatically generated by
C++ builder during the import process.

Under C++ builder select the following menu: “Patjémport Type Library”.

In the dialog box, select the item “ueidagax 1.@& Yibrary” and click the “Create
Unit” button.

Import Type Library §|

Import Type Library l

TSHOOT 3.1 Type Library [Version 1.0) A
Typelib Information [Version 1.0)
‘ueidanax 1.0 Tvpe Library [Yersion 1.0]
ueidagm 1.0 Type Library MWerzion 1.0]
Uldutomation CrozssBitnessHook 1.0 Type Library [Yersion 1.0]
UlAutomationClient [Werzion 1.0]

UpdateLib [Wersion 1.0]

UpdateLib [ersion 1.0] “

ehUei_svnhSoftware\Framework \Outputiws?debugiueidagax.dll

Add. Remaove
Clazz names: | TUeiSeszzion ~
TUeDevice
TU&iTiming 2
Palette page: |Active.'>< ﬂ

Unit dir name: |E:'\F'n:|gram Filez\BorlandsCBuilderGsl mports*, J

Search path: |$[EI:B]\Lib;$[EEE]\Ein;$[EEE]\ImportS;$[BCE]\ J

Inztall... ‘ Ereateunitl Cancel ‘ Help ‘

[¥ Gernerate Component W rapper
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Open the project options. In the "Directories/Coindials” make sure
that $(BCB)\Imports is listed in "Include Path" dhdbrary Path"

Project Options for SingleAl.exe [Z|
Forms ] .-’-'-.ppliu:atiu:un] I:::umpiler] Advanced Eu:umpiler] C++ ] F'asu:al] Linker ]
Advanced Linker Directonies/Conditional: l Wersion lnfo ] Packages ]

Directonies
Include path: |E]'xinu:lude;$[EEE]HincIudechl;$[BEE]'xlmpu:urtsﬂJ
Library path: |$[BEE]"-.|i|:I"-.D|:Ii,'$[EEE]'\|ib;$[BEE]'\|mpDrtS jJ
Debug source path: |$[EEE]"-.SDU[CE'WC| j J
Intermediate output; | jJ
Einal autput: | jJ
BPI/LIE output: | =l ]
Conditionalz
Conditional defines: |_DEBLG =] ]
Aliazes
[nit aliazes: | ﬂJ
[ Default (] 4 Cancel | Help
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Open the project manager and add the following fitethe project:
$(BCB)\Imports\ueidagax_OCX.cpp, $(BCB)\Importsusgax_TLB.cpp

Project Manager

|Sing|e.-’-‘-.l.e:-:e j T'[JEf:\J
Files Path
= Iig FrojectEroup C:A\Program Files\B orland\CBuilderEh\Frojects
-2 SingleAl exe E:\temphsupporth CRFPBuilder.Singlesl
@ Singledl.res E:\temphsupporth CPPBuilder.Singleal
@ Singledl.cpp E:\temphsupport CRPPBuilder.Singledl

+ @ Singledl_Frm.cpp
@ ueidagaxLib_TLE.cpp

ueidagasLib 0T+ cpp

E:\temphsupporth CRPBuilder.S ingleal
C:%Program FileshB arlandWCBuilderEh mports
C:\Program Files\B arland\CBuilderEh mports

Version 6 of C++ builder has a bug when importiygget libraries containing
asynchronous event interfaces. If you get the etfOr+ Error]
ueidagaxLib_OCX.cpp(187): E2034 Cannot convert flard’ to 'tagSAFEARRAY * *,

You need to edit the file $(BCB)\Imports\ueidagdxLOCX.cpp and comment out the
content of eacinvokeEventnethod. For example:

void __fastcall TUeiAnalogRawReader::InvokeEvent(in

Oleserver::TVariantArray& params)

{
[*switch(id)
{
case 1: {
if (OnDataReady16) {

tid,

(OnDataReady16)(this, TVariant(params[0]));

}

break;

case 2: {
if (OnDataReady32) {

(OnDataReady32)(this, TVariant(params[0]));

}

break;

}

case 3: {
if (OnError) {

(OnError)(this, TVariant(params[0]), TVaria

break;

default:
break;
¥
}

© Copyright 2018
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4.6. UeiDaq Framework Java API

The UeiDaq framework implements a java API thatgiyou access to the UeiDag class
library from the Java programming language.

The UeiDaq framework Java classes are containadar file named ueidag.jar, which is
located in the following directory:

<Program Files>\UEI\Framework\Java
The java examples are located in the examplestdimec

<Program Files>\UEI\Framework\Java\examples

The UeiDaq framework classes for Java matches tiedlasses one to one. Please refer
to the C++ reference manual to find informationaleach class.

In order to use the UeiDaq framework Java clagsgsur program, you need to import
the package “com.ueidaq.framework.*”, you also nieeldad the UeiDaq JNI wrapper at
the beginning of your program:

import com.ueidag.framework.*;

public class Devicelnfo

{

static

/I The UeiDaq framework class library is impl emented using JNI
/I Load the JNI wrapper DLL that does the int erface between

/I Java and the framework

System.loadLibrary("UeiDagJava");

}

public static void main(String argv([])
/I Create a Session
CueiSession mySession = new CueiSession();
MySession.CreateAlChannel(...);

.
You can then build your program from the command ivith the following:

javac —cp ueidag.jar MyProgram.java

If you use an IDE such as Eclipse or Jbuilder, neake that “ueidag.jar” is present in
the list of libraries to use when building your jed.

You can run your test program with the followingraoand:

Java —cp ueidag.jar MyProgram
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4.7. UeiDaq framework LabVIEW library

The framework concept and class hierarchy explametapter 2 are still valid in
LabVIEW. The session object is represented by sigesefnum that is used by the
UeiDaq Vs to reference a given session.

The session child objects, such as channels, ddindeg and triggers, don’t have a
dedicated refnum but their properties can be aedessough a property node:

|LIeiDanreateSessiu:un.vi| |F‘ru:u|:uert\,-' Ncu:ie| |L|E.'iDal:|C|DSE5ESSiDI'|.‘-.-'i
2z [] -
simuffdewl (B0 7 7 n= UeiDag e
Device Mame
[woltage Tnput =] Tirning.Mode

StartTrigger.Source
StartTrigger.Edge
Dievice, MumberfhT—hannel

| w|lw|w| w[EF

4 Mame
Channel » Serial Mumber
[rata b Index
Timing 3 Mumber of &1 channels
StartTrigger  » Murber of 40 channels
StopTrigger B f Mumber of DI channels

Mumber of Do channels
Mumber of I channels
Mumber of CO channels
Mazximum &I R.ake
Maxzimurn A0 Rate
Maximurn DI Rake
Maxzirmurn 0O Rate
Maximurn CI Rake
Maximurn O Rate

&I Resolution

A Resolution

DI Resolution

D2 Resolution

CI Resolution

C2 Resolution
Resaurce

Al is simultaneous

A is simulkaneous
Laws input ranges

High input ranges
Input Gains

Please refer to the manua¢iDaq Framework LabVIEW User Manual for a detailed
description of the UeiDaq LabVIEW Vis.
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4.7.1. Step-by-step tutorial — Trivial Analog Input example — LabVIEW
To create a simple analog input ranging betweencI® V to render on-screen, begin
by creating a new VI in LabVIEW. Window > Show BloView Mode.

The process of operating a session in chapter [eagp LabVIEW: create a session,
configure session, configure timing, configuregegs, start session operation, read or
write (once or repeatedly), and end acquisition.

Create a sessiounsing theJeiDagCreateSession.vi: g 3
. .. . o
The relevant inputs for our VI are the minimum amaximum

o iy o

voltages as floating-point numbers and a resowrset as a string. voltage Inpat 7|

Configure the session:
Create a string constantsifiu:/devo/aio”, [smujjdevoisin " * e
and connect the string to the resource pc
Create two numeric constants, @” and
“10", and connect them to the minimur
and maximum range, respectively.
Create aJeiDaqConfigureTiming.vi andconfigure the timindor Simple 10.
No triggeringis required for this simple continuous analog igampling.

[valkage Input = || [Simple 10 |
-10
10

The UeiDaq LabVIEW VIs only provide the most comrtyon g "]
used functions. Less common functions are onlylavla as |_=;:
generic Property Node blocks. To access theseituns
create a Property Node as seen on the right.

Attach the refnum and error lines in from the sassi Timing block; this will change the
generic “App” Property Node to a “UeiDaq” PropeNgde.

TFFe o= UeiDag o
Left-click on Property, select Timing > Timeout. . MTirning. Tirneok
This property is an input; by default Property Node mple 10 7]
properties are set to output. Set the UeiDaq Ptppde to =0

input by right-clicking the block and selecting @iga to
Write. Finally, to create the constant: right-klitiming.Timeout> Create >Constant
Set the constant @000milliseconds.

Note: to see more variables that can be changeat (ae tutorial is finished) drag the
edge of the UeiDag Product Node down to resize it.
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Toread the datacreate aJeiDagRead.vi node. Set the node to “Analog Single Scaled
Scan 1D DBL”, and connect the refnum and errorsline

On the front panel, create a numeric indicat Flumeric]
On the back panel, move the numeric displ  — [
) ) 2] 123
close to theueiDagRead node. TheUeiDagRead = .
node generates an array of scaled doubles; € 5] ST
index of the array is the channel (for exampmut““‘“’““"ﬂ s,
channel 0 is index 0). To output only this inde Analog Single Scaled
create anndex Array node. Connect the outpt Scan 10 DBL

from theUeiDagRead to the “Array” input of the

Index Array node. Connect the output of the Index array éNthneric Indicator node.

To define the channel for this operation, createndex. Right-click the index connector
on theindex Array node and Create > Constant; set the index to theneh number0.

To stop the sessiotieanly, create deiDagCloseSession.vi to close the session. Connect
the refnum and error wires to tReader node. Optionally, you may also want to add a
UeiDagShowError.vi to translate errors into meaningful text (if anggnnect the final Error
Out wire to this VI. The final diagram should red#@e this one:

simi: | fidev0)iaio - e B =% UeiDag Emﬂn

¥ Timning, Timeouk

|\-'0|tage Input "" |Sim|:||e 0 "'ﬂ Analog Single Scaled
5T Scan 10 DEL
0 2000

Congratulations — you have built a trivial analogut reader that takes a single reading.
On the front-panel, click “Run” to try it.

This VI is ready to be used with an analog-inpytatde device; substitute tsenu

driver with pwrdagor pdnadevice to get a value from your attached hardware.

Instead of using a numeric indicator, a chart caded (just replace the indicator) —
open “Chartingicquire & Chart PointByPoint.vi” t0 use as an excellent example of simple
software analog input. The “Chartiagquire & Chart Continuous.vi” provides an excellent
example of hardware analog input; you will notibe tise of th&eiDagStart.vi node and
theUeiDagStop.vi node. These nodes are used to explicitly staliséop data acquisition;
and should be used in normal acquisition once yeurmre familiar with the framework.
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4.8. UeiDaq framework Excel Add-In

The UeiDaq framework comes with an Excel add-iowaihg you to acquire data directly
into an excel spreadsheet.

To use the add-in you first need to activate itEktel go to the tools/Add-ins... menu
option and make sure that the UeiDag add-in ivaied:

add-Ins available:

[ Internet Assistant VB ﬂ oK |
[ Lookup Wizard
[ M5 Query Add-in

Cancel
[ oDBC Add-in
[ Report Manager Q
[ Salver Add-in

[ Template Utilities
[ Template Wizard with Data Tracking

[ Update Add-in Links

|Jeidaq

After clicking OK, a new menu and toolbar shoulghagr:

£ Microsoft Excel - Book1 E”E”s__q

File Edit View Insert Format Tools Data | UeiDag Window Help

DEeld & B T ofe 8l E¢ Configure Session. .. o| &
Q Run Session...

LA

4 4 » MM Sheetl / Sheet? { Shests / | 4]
Ready LI

The “Configure Session...” option lets you configthe device and session parameters
to use (see section about the session configurator)
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The “Run Session...” option runs the last configusedsion and copy the acquired data

in the active spreadsheet starting at the selestid

Session parameters are automatically saved sogmtlthve to reconfigure the session
each time you open Excel.
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4.9. UeiDaq Framework OPC server

4.9.1. Configuring OPC items
The UeiDaqg Framework’'s OPC server allows you touaeqdata from any software
package that can be an OPC client. Most of the HMI Supervisory software packages
such as Wonderware Intouch, RSView or iFix are @Ré€hts and will be able to access
data acquired from the UeiDaq Framework’s OPC serve

You first need to run the UeiDag OPC Configuratorconfigure which devices and
channels will be visible from an OPC client. You ncaun it from the
Start/Programs/UEIl/Framework/OPC menu.

UeiDag OPC Session Manager,

¥ v 7
Create Session  Add Session Help
Sessions Resource
£ >

If it is the first time you run the OPC configurgtthe list of sessions will be empty and
you first need to create one. Clicking on the “@ee8ession” button opens up a dialog
box to configure the new session’s parameters.
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. E— = —

w UeiDag Session Configurator -
'"‘"'n'll'nf J Resource
| pdna: /192, 168, 100.2:6334/D¢ Browse devices. ..
x
Analog Input Seszion Mame
| Devl
FySuie
o | Channels l
o
Digital Input [ Select Al
L 55 Channel Mame ] cho Configure Scale...
Channels
1 ¥l cho Channel Configuration -
3 chi Measurement type
ch2 |'l.|'ol1ﬁge L]
Digital Output
it Dutp ch3 Low fimit
Chd 10000000V
chs
chi High Timit
Wlch7 10.000000 v
Input Mode
Differential r
T I T
N - =

Here is a typical session configuration sequence:
» Select the session type by clicking on the lefé sdssion types list control.
» Select the device by clicking on the “Browse desicé button.
» Select the channels in the channel list control.
» Configure channels parameters. The channel comfiigur parameters pertain to
the selected channel(s) in the channel list. Yau select multiple channels by
holding down the CTRL key while clicking on eaclaohel.

Click Ok to validate the new session or Cancel dobgck to the session configurator
without creating any new session. You can alskaic the “Test...” button to open up
the session test panel and verify that you can oeadite data from or to the device.

Each configured channel will be accessible throagledicated OPC item. The OPC item
is named by default using the following pattedevice class/device id/subsystem
name/channel id

You can use an arbitrary nhame instead by settiag#ssion NamendChannel Name
fields. The OPC item will then be name8ession Name>/<Channel Name>
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The device selection dialog only lists availablevBdAQ and Simulator devices. To
select PowerDNA devices, you need to select thevdPDNA” item and click on the

“Add Device...” to enter the IP address of the PowADcube you wish to use. After
entering the IP address, the PowerDNA devices stibw-up in the device selection

dialog as follows:

Select Resource

- Pt DA

PDZ-A0-16/16 (sn #0019767)
= Simulatar
Simu-MF16-12 (sn #10290)
Simu-A016 (sn #31415)
Simu-DI06a4 (sn #2222211)
Simu-MF3a4-15 (sn #10291)
PowerDMNA

il

Zancel
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4.9.2. Selecting the UeiDagq OPC server in your client

UeiDaqg Framework User Manual

When browsing for available servers on a remotehmacor your local computer select

the OPC server “UeiDag.OPC-exe”.

Server Properties

General l

Feaqistered Servers:

X]

+ OPC Data Access Servers Wersion 1.0
—|-[&] OPC Data Access Servers Version 2.0

@&, Matrikon OPC. Perfmon.1

@&, KEPware KEPServerE x4

@&, CimBuestin | GOPCAR.T

4 =D ag OPC-exe

@, Matrikon. OPC.DDE.1

+-[&] OPC General

Prog 1D |L|eiD aq.0PC-ene

Remote Machine Mame: |

o]

Cancel

Help
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Then browse through the OPC items provided by #rees and you should see list of
items corresponding to the channels you configuredhe “UeiDagq OPC Session
manager”.

Add ltems X
Item Properties
Accezs Path: | 4 Cancel
Itern |0 |simu£DevDa’.ﬂ.nalng [nput/Chaninel] o | o Help |
Data Type: M ative - i
Active v
Browsing
Branch Filter: Leaf Filker: Type: Access:
" Mative ﬂ |,£'.,n_|,| j

eiDan.OFC-exe Channell
; imu & Channell
Devl & Channel2

Analog [rput @ Channel?
Apnalog Output

[ Browse Hlat address space on selected branch Add Leaves

[ “alidate iter before adding it to the list [tern Count: 4
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The heartbeat item is a software counter thatsstatrementing once the server is
started. It will stop incrementing immediately drfsome reason the server can’t read
new values from the device.

Contents of 'test’

Item ID Access Path | Value | Quality | Timestamp

@& Dey 1/ch 0 0.000308156031856... Good, non-specific 02/12/2015 1:31:00.33
& Dey 1/ch 1 8.40425541426271E-5 Good, non-specific 02/12/2015 1:31:00, 33
e Dey 1jch 2 0.000340342541353... Good, non-specific 02122015 1:31:00.33
s Dey 1jch 3 0.000445246723010... Good, non-specific 02122015 1:31:00.33
w6 heartbeat 5724 Good, non-specific 02/12/2015 1:31:00.373
4 k

The UeiDag OPC server automatically sets the ORRG iquality to “bad” if the
connection is lost with Ethernet based devicess Thn take a few seconds which is why
it is important to monitor the heartbeat tag.

Contents of 'test’

Item ID Access Path | Value | Quality | Timestamp

& Dey1fch 0 99999999,999999 Bad, device failure 02/12/2015 1:33:32.75
& Dy 1fch 1 99999999,999999 Bad, device failure 02/12/2015 1:33:32.75
& Dy 1fch 2 99999999,999999 Bad, device failure 02/12/2015 1:33:32.75
& Dy 1fch 3 99999999,999999 Bad, device failure 02/12/2015 1:33:32.75
& heartbeat 20796 Good, non-specific 02/12/2015 1:33:35. 75
4 3

© Copyright 2018 www.ueidag.com

United Electronic Industries, Inc. 87 508.921.4600



UeiDaqg Framework User Manual

)‘.iywmw
Electronic
<"’VHMMWMS

The High-Performance Alternative

The OPC server automatically reconnects with devicee they are back online.

Once the UeiDaq OPC server is started it createsaanin your Windows'’s system tray.
Right-click on the icon and a menu appears allowiog to force the server to shut down
or launch the “UeiDag OPC Session manager” to rdigore the items exported by the
server.

Zonfigure OPC kags

Exit Server
A | Qi 5 4i08 PM
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5. Synchronization using the UeiDaq framework

This chapter provides instructions for synchrorgzimultiple layers in multiple 1/O
modules using the framework API.

The following synchronization use cases are desdrib subsequent sections:
» Starting I/O layers simultaneously within one I0Odute with a software trigger.
» Synchronizing multiple /0O modules using an extérdack connected to the
Sync connector (the clock can optionally be progidg one of the I/0O modules).
» Synchronizing multiple I/O modules using a 1PPSrtarsignal or the
IEEE-1588/PTP standard.

5.1. Starting 1/0O layers simultaneously with a software
trigger

This method of synchronization only applies to lé@ers located in the same cube or
rack. The 1/0O layers derive their clock from thengstimebase so it is enough to start
them simultaneously to ensure that they remainteymized over time.

There are four software trigger signals. Each &igg selected using its name:
“softwaretrigger0”, “softwaretriggerl”, “softwarégger2”, “softwaretrigger3”.

Each session must be configured to start upontevaic trigger.

C++:
pSession->CreateAIChannel("pdna://192.168.100.2/dev0/ai0:3", -10.0,10.0,
UeiAIChannelInputModeDifferential);

pSession->ConfigureTimingForBufferedIO(1000, UeiTimingClockSourceInternal,100.90,
UeiDigitalEdgeRising,
UeiTimingDurationContinuous);

pSession->ConfigureSignalTrigger(UeiTriggerActionStartSession,
"SoftwareTriggere");
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LabVIEW:

StartSession *

[ £y

Signal =

IS:::f'bNa retriggerﬁll

UeiDaqg Framework User Manual

Any of the triggered sessions can emit the trigggnal that will start all sessions

simultaneously.

C++:
pSession->Start();
pSession->GetStartTrigger()->Fire();

LabVIEW:
UeiDagFireTrigger.vi
UeiDag Refnum In + & UeiDag Refnum Cut
error in (no error) t error out
Send a software trigger signal. This will wake-up any
session that was configured to wait on a software trigger
zignal.
© Copyright 2018
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5.2. Synchronizing I/O modules with external clock
connected to sync connector

This method uses an external clock connected teythe input connector. The external
clock can come from some external equipment obeagenerated by one of the I/O
modules using phase-locked loop (PLL) circuitrytbea CPU board.

The CPU layer is equipped with a digital PLL thah@roduce a user-specified
frequency signal. The PLL signal can be routedh#ltO layers using one of the four
synchronization lines available on the backplane.

The PLL signal can also be shared with other 10 utexlvia the sync connector to
synchronize 1/O layers across multiple racks oresub

I/O layers on the master IOM (the one generatiregetkternal clock with its PLL) must
set the scan clock signal to “PLLXx” where x is 02or 3 to specify the synchronization
line used to connect the PLL output to each I/@tayWhen omitted, the default sync line
is O.

I/O layers on the slave IOMs must set the scarkadagnal to “SYNCINX” where x is 0,
1, 2 or 3 to specify the synchronization line ugedonnect the Sync connector clock
input to each 1/O layer. When omitted, the defayttc line is 0.

C++:

pMasterSession->CreateAIChannel("pdna://192.168.100.2/dev0/ai0:3", -10.0,10.0,
UeiAIChannelInputModeDifferential);

pMasterSession->ConfigureTimingForBufferedIO (1000,
UeiTimingClockSourceExternal,100.0,
UeiDigitalEdgeRising,
UeiTimingDurationContinuous);

pMasterSession->GetTiming()->SetScanClockSourceSignal("PLL2");

pSlaveSession->CreateAIChannel("pdna://192.168.100.3/dev0/ai0:3", -10.0,10.0,
UeiAIChannelInputModeDifferential);

pSlaveSession->ConfigureTimingForBufferedIO(1000,
UeiTimingClockSourceExternal,100.0,
UeiDigitalEdgeRising,
UeiTimingDurationContinuous);

pMasterSession->GetTiming()->SetScanClockSourceSignal("SYNCIN2");

// start slave session first
pSlaveSession->Start();
pMasterSession->Start();
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LabVIEW:
Start slave(s) first
Slave resource _
(e S L v rm_ﬂ =  UeiDaq b ¥
FTiming. 5canSignalsource =

|‘-.|‘|:|Itage Input V" |Buf‘FerEd 10 V"

SYMCIMNZ

Master resource
] ]

= T Y ,ng = UsiDag o L"' v

FTirning.5canSignalsource

|‘-.|‘|:|Itagv.=_- Input V" |Buffered 10] V"

PLL2

An inconvenience of this method is that the frequyeof the clock signal limits the
length of the sync cable between 10 modules taeféet.

Some 1/O layers are over-clocking their ADC anddhae external scan clock that runs
faster (usually 8x) than the rate configured byuker. You can’t use this method
synchronize over-clocked and non over-clocked #g&is.
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5.3. Synchronizing I/O modules with 1PPS timing signal
or IEEE-1588 PTP standard

This section describes multi-chassis synchronimatio
* using a pulse-per-second (PPS) timing signal cdededa the sync input
connector
» using the IEEE-1588 Precision Time Protocol (PTiR)dard over Ethernet

For PPS synchronization, the timing signal can ctora external equipment or can be
generated by one of the I/O modules using 1PPSgeoe circuitry on the CPU board.

For PTP synchronization, a PTP master sends Symegipackets over Ethernet.
Firmware on the CPU of each PTP slave chassis ggesédhe PTP Sync packets, which
are used by CPU circuitry to generate a local PRA®B¢ signal for internal 1/0 board
clock generation and synchronized triggers.

The PPS timing signal is usually a one pulse peors# (1PPS) signal, but it doesn’t have
to be. I/0O modules can work with any nPPS timirgmal, where n is a positive integer.

PPS/PTP synchronization uses an adaptive digiesetocked loop (ADPLL) circuit
and an event module to produce a clock at a usgrpmmable rate that stays
synchronized with the 1PPS input timing signal.

Multiple racks can easily be synchronized whengitiie same 1PPS synchronization
clock or, for PTP synchronization, a PPS synchmion clock derived internally from
PTP packets from the same PTP master.

The ADPLL and event module on each IOM produce Brorized scan clocks.
The following describe 1PPS synchronization medasani

* The source of the 1PPS sync clock can be an inkgoraexternally generated
1PPS or derived from PTP packets

» The raw 1PPS clock is routed via one of the foterimal sync lines to the ADPLL

 The ADPLL locks on the raw 1PPS and outputs its @®RRS that is an average
of the original 1PPS clock

* The ADPLL can maintain its 1PPS output even ifahginal 1PPS clock gets
disconnected

 The ADPLL 1PPS output provides a synchronized egfee signal to the event
module
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 The ADPLL 1PPS output can also be routed to ortheofour internal sync lines

* The event module produces a user selectable nushpeises upon every 1PPS
pulse coming from the ADPLL to be used as a syrmubeal clock source

» The event module clock output is routed to theld@@rds via one of the
remaining sync lines

5.3.1. Creating a 1PPS or PTP Synchronization session

5.3.1.1. 1PPS Synchronization session
Synchronization to a 1PPS pulse uses a speciazssion to configure the ADPLL and
event module of each I/O module.

A session for synchronization must be created ch & module. The resource string
must point to the CPU device (device 14).

The following are examples of supported resouncegs:
* pdna://192.168.100.2/dev14/syncO
¢ pdna://192.168.100.2/cpu/syncO

The following are 1PPS synchronization sessionrpaters (also used for PTP
synchronization as described in section 5.3.1.2):

Parameter Description

Mode The method used to obtain the 1PPS signal

» Clock uses a 1PPS signal produced internally or
received from an external source

* NTP derives the 1PPS from an NTP server

e 1588derives the 1PPS from a 1588 time master

* IRIG uses the 1PPS produced by an IRIG-650

Source The source of the 1PPS clock in SyncCloatemo

* Internal when 1PPS is generated internally

* InputO when external 1PPS is connected to input 0 @
sync connector (clock input)

* Inputl when external 1PPS is connected to input 1 @
sync connector (trigger input)

—

—h
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Parameter Description
Output The pin used to output the 1PPS sync clock
* OutputO when 1PPS is emitted out of output O of sync
connector (clock output)
* Outputl when 1PPS is emitted out of output 1 of sync
connector (trigger output)
NumPPS The number of pulses per second used by the
synchronization clock signal
PPSAccuracyUs The required accuracy in microsecohtte 1PPS timing
signal. Timing signals that are out of range aroigd
ADPLLSyncLine The internal sync line connecting thernal or external

1PPS clock to the ADPLL

ADPLLOutputSyncLine | The ADPLL locked 1PPS outpuh agtionally be routed to
a sync line for debug purposes

EMOutputSyncLine The internal sync line connectimg event module output

to the 1/O layers

TriggerOutputSyncLine | The sync line connectinggiiechronized trigger to the 1/¢
layers. The CPU is capable of emitting a trigggnal
simultaneously with the next 1PPS pulse

EMOutputRate The rate (Hz) of the clock producedhgyevent module

The example below creates a 1PPS synchronizatgsiosefor a master:

C++ (PPS master):

/I Create session using internal 1PPS synchronizati

on signal

CUeiSyncl1PPSPort* pMasterSyncPort =
pMasterSyncSession->CreateSync1PPSPort(

"pdna://192.168.100.2/cpu/syn

UeiSyncClock,

c0",

UeiSyncl1PPSinternal,

1000.0);

/I Output 1PPS out of sync connector
pMasterSyncPort->Set1PPSOutput(UeiSync1PPSOutput0);

/I Configure trigger to start session on a 1PPS edg e
pMasterSyncSession->GetStartTrigger()->

SetTriggerSource(UeiTriggerSour
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LabVIEW (PPS master):

1000
Mexdt1PP5 «
dna://192.168.100.2/cpu/syncO - ¥ldn = UeiDaq 7| e L 2
P pu/sy SYNCF i
FChannellist.Sync1PPS. Output I

E]

The example code below creates a 1PPS synchramzssion for a slave:

C++ (PPS slave):
/I Create session using external 1PPS synchronizati on signal
CUeiSyncl1PPSPort* pSlaveSyncPort =
pSlaveSyncSession->CreateSync1PPSPort(
"pdna://192.168.100.3/cpu /syncQ",
UeiSyncClock,
UeiSync1PPSinputO,
1000.0);

/I Configure trigger to start session on a 1PPS edg e
pSlaveSyncSession->GetStartTrigger()->
SetTriggerSource(UeiTrigg erSourceNext1PPS);

LabVIEW (PPS slave):
1000

[pdna:/r182.168.100.2/ cpursyncOH ¥ HR+

[Clock ~}—
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5.3.1.2. PTP Synchronization session
Synchronization to the PTP standard uses the spettatized session as synchronization
to a 1PPS, with several additional PTP-specifiapaaters to be configured.

The session for synchronization must be creategaoh 10 module. The resource string
must point to the CPU device (device 14).

The following are examples of supported resouniegs:
* pdna://192.168.100.2/dev14/syncO
¢ pdna://192.168.100.2/cpu/syncO

To determine which device in the system will be teester, firmware on the CPU board
of each I/O chassis uses the IEEE-1588 best mastek algorithm (BMCA) to compare
PTP clock parameters of all announced mastersilyflOEI chassis are the master-
capable devices in a system, the master is detechtiy the Priority value: the chassis
assigned the lowest Priority value will be the raag¢see PTPPriorityl/2 in table below).

The session parameters listed in the previlRBS synchronization sessis@ction also
apply to PTP synchronization sessions. The follgwable lists PTP-specific parameters:

PTP-only Parameters Description

PTPEthernetPort The Ethernet port used to sendeamive PTP packets:
» 0 for NIC1 (default)
» 1 for NIC2
PTPSubdomain The PTP subdomain (0 default)
PTPPriorityl The first order pre-emptive PTP ptiarused in BMCA to

determine slave/master. (Smaller numbers indicigieeh
priority. Set to 255 to configure a chassis in slanly
mode)

PTPPriority2 The second order PTP priority: useBMCA to determine
slave/master. (Smaller numbers indicate higherripyjo

PTPLogSyncInterval log2(period of sync messages)
How often the PTP master clock sends Sync messages

PTPLogMinDelayRequestlog2(minimum space between delay requests)
Interval Minimum interval allowed between PTP delay-request
messages

© Copyright 2018 www.ueidag.com
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PTP-only Parameters | Description

PTPLogAnnouncelnterval log2(period of announce agss)
How often the PTP master clock sends Announce
messages

PTPAnnounceTimeout | Number of announce intervatsaedt! to transpire
without the slave receiving an Announce messager Af
this delay, the slave will timeout and return te #tate of
listening for a new master PTP source

PTPUTCOffset The UTC offset

The example below creates a PTP synchronizatisgiose®r a master:

C++ (PTP master):

/I Create master session using PTP synchronization
ptpMasterSession = new CUeiSession ();
CUeiSyncl1PPSPort* masterPort =
ptpMasterSession->CreateSync1PPSPort(
"pdna://192.168.100.2/cpu /syncQ",
UeiSync1588,
UeiSyncl1PPSinternal,
100.0);

/I configure port to output 1PPS signal out of
/I sync connector output O (clock out)
masterPort->Set1PPSOutput( UeiSync1PPSOutput0 );

/I Configure PTP master parameters

/I'In this example, the master is Priority 128-3 an d
/I the slave is Priority 128+3
masterPort->SetPTPEthernetPort(0);
masterPort->SetPTPSubdomain(0);
masterPort->SetPTPPriority1(128 - 3);
masterPort->SetPTPPriority2(128 - 3);
masterPort->SetPTPLogSynclinterval(0);
masterPort->SetPTPLogMinDelayRequestinterval(1);
masterPort->SetPTPLogAnnouncelnterval(4);
masterPort->SetPTPAnnounceTimeout(3);
masterPort->SetPTPUTCOffset(37);

/I Configure trigger to start session on a 1PPS edg e
ptpMasterSession->GetStartTrigger()->

SetTriggerSource( UeiTriggerSourceNext1PPS );
© Copyright 2018 www.ueidag.com

United Electronic Industries, Inc. 98 508.921.4600



UeiDaqg Framework User Manual

)‘ United
Flectronic
' Industries

The High-Performance Alternative

LabVIEW (PTP master):

Configure CPUs to output
1PPS on their sync connector

100
MextlPPS and configure FTF parameters
&3 E e UeiDa ]
Ipdna:ﬁlgz. 163, 100, 2/cpujsyncd | 4 :h:Jm n q ?!L w
ChannelList. Sync1PPS. Qutput
1538 * o Channellist. Sync1PPS . PTPEthernetPort
m I%I ChannelList. 5ync1PPS . PTPSubdomain
| 4 ChannelList. Sync1PPS . PTPPriority 1
4 ChannelList. Sync1PPS . PTPPriority 2
v F & = ChannelList. 5ync1PPS . PTPLogSyncInterval
0| 0| 2o _|ffizs MChannellist. Sync 1PPS. PTPLogMinDelayReguestinterval
| ChannelList.5ync1PPS. PTPLogAnnouncelnterval
| ' ChannelList.Sync1PPS.PTPANnounceTimeout
' Channellist.Sync1PPS, PTPUtcOffset

=5
I

The example code below creates a PTP synchronizsgission for a slave:

C++ (PTP slave):

/I Create session using PTP synchronization

ptpSlaveSession = new CUeiSession ();

CUeiSyncl1PPSPort* slavePort =
ptpSlaveSession->CreateSync1PPSPort(

"pdna://192.168.100.3/cpu /sync0",
UeiSync1588,
UeiSyncl1PPSinternal, 100. 0);

/I Configure PTP slave parameters (configure slave as higher priority)

slavePort->SetPTPEthernetPort(0);
slavePort->SetPTPSubdomain(0);
slavePort->SetPTPPriority1(128 + 3);
slavePort->SetPTPPriority2(128 + 3);
slavePort->SetPTPLogSynclinterval(0);
slavePort->SetPTPLogMinDelayRequestinterval(1);
slavePort->SetPTPLogAnnouncelnterval(4);
slavePort->SetPTPAnnounceTimeout(3);
slavePort->SetPTPUTCOffset(37);

/I Configure trigger to start session on a 1PPS edg e
ptpSlaveSession->GetStartTrigger()->
SetTriggerSource( UeiTriggerSourceNext1PPS );

LabVIEW (PTP slave):

Refer to the LabVIEW (PTP master) example abovéhisiexample, the properties that
distinguish a master from a slave are PTPPriof2tyThe slave will have a numerically
higher Priority value than the master (e.g. theeslaill have Priority 131 instead of 125).
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5.3.2. Creating I/O sessions
The 1/0 layer sessions must be configured to usextarnal clock provided by the 1PPS
circuitry. This is done setting the scan clock sigo “PPSx” where x is 0, 1, 2 or 3 to
specify the synchronization line used to conneeteient module output to each I/O
layer. When omitted, the default sync line is 2.

The start trigger signal must also be configuradgia similar scheme.

C++:

plOSession -> CreateAlChannel(  "pdna://192.168.100.2/dev0/ai0:3" ,

-10.0,10.0,
UeiAlChannellnputModeDifferential )i
plOSession -> ConfigureTimingForBufferedlO(1000,
UeiTimingClockSourceExternal ,100.0,
UeiDigitalEdgeRising ,
UeiTimingDurationContinuous );
plOSession -> GetTiming()->SetScanClockSourceSignal( "PPS2");
/I Configure timebase divisor, this is necessary to allow
/I non-over-clocked layers to be synchronized with over-clocked layers.

plOSession -> GetTiming()->SetScanClockTimebaseDivisor(0);

/I Configure Al layers to wait for 1PPS trigger sig nal on sync line 3
plOSession ->

ConfigureSignalTrigger( UeiTriggerActionStartSession , "pps3" ),
LabVIEW:

|Sta rt5ession v|

lpdna://192.168.100.2/ dev/ail |

EIgF e Dz UeiDag ] i 'hv
J =Timing.Sca|'|5i5||'|al5-:|.||'|:em I
|‘-.|‘|:|Itage Input V" |BuFFerEI:| 10 '" FTiming.5canClockDivisor i
@ S
Iéésll
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5.3.3. Starting sessions
The 10 sessions must start first: this will iniiz& and start the 1/0 layers hardware that
will be waiting for the trigger signal.

C++:
plOSession -> Start();
plOSession2 -> Start();

The synchronization sessions are started next:

C++ (1PPS example):

/I Start sync sessions
pMasterSyncSession  -> Start();
pSlaveSyncSession  -> Start();

C++ (PTP example):

/I Start sync sessions
ptpMasterSession ->Start();
ptpSlaveSession ->Start();

© Copyright 2018 www.ueidag.com
United Electronic Industries, Inc. 101 508.921.4600



UeiDaqg Framework User Manual

)‘ United
Flectronic
' Industries

The High-Performance Alternative

5.3.1. Checking PTP status
On startup, each master-capable device in youesysiill announce its clock properties,
and each device will compare these propertiesterishne which has the best properties
and will be master. This process takes a few sectimdeveral minutes to complete,
depending on the number of devices in your system.

You can use a controller object to read the PTRstavhich includes the PTP state
(Listening, Slave, Master, etc.), MasterClockID anare. Refer to the UeiDaq
Framework Reference Manual for more informationutbe UeiSync1PPSPTPStatus
structure members.

The code below shows how to check the PTP stattiseoslave sync session (checking
status on the master session is identical).

C++:
CUeiSync1PPSController* ptpSlaveController =
new CUeiSync1PPSController(ptpSlaveSession->GetData Stream())

tUeiSynclPPSPTPStatus status;
ptpSlaveController->ReadPTPStatus(&status);

std::cout << "PTP slave state =" << status.State < < std::endl;
std::cout << "Master clock ID =" << std::hex << st atus.MasterClockID
<< std::endl;
std::cout << "Mean path delay = " << status.MeanPat hDelay << std::endl;
LabVIEW:

H o

FTF Skx

[~1
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5.3.2. Reading UTC time
You can read the UTC time on 10 devices using drotler object. Slave devices derive
their time from the synchronization packets from BTP master.

The code below shows how to read the UTC time erstaive sync session (checking
time on the master session is identical).

C++:
CUeiSync1PPSController* ptpSlaveController =
new CUeiSync1PPSController(ptpSlaveSession->GetData Stream())

tUeiPTPTime slaveTime;
ptpSlaveController->ReadPTPUTCTime(&slaveTime);

std::cout << "PTP UTC Time =" << slaveTime.sec << s/
std::cout << " slaveTime.nsec << "ns" << std::endl;

LabVIEW:
PTP UTC Time
........
Koy
FTFPtim
e
FTH Time Stamp
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5.3.3. Checking ADPLL status
The ADPLL and event module will take a few secotmdsecome stable. You can use a
controller object to read the ADPLL status.

The code below shows how to check the status om#ster sync session (checking
status on the slave session is identical).

C++:
CUeiSyncl1PPSController* pMasterSyncController =
new CUeiSynclPPSController (pMasterSyncSession  -> GetDataStream())
int lockCount = 0;
int loopCount = 0;

while (lockCount < 10 && loopCount < 30)
bool locked;
pMasterSyncController -> ReadlLockedStatus(&locked);
if (locked)
lockCount++;
}
UeiPalSleep(500);
}
if (lockCount < 10)

std::out << "could not lock master 1PPS" << std::endl;
return -1 ;

}

LabVIEW:
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5.3.4. Sending trigger on next PPS
Once all IO modules are locked on the 1PPS timigiges (either from an external source
or derived from internal / PTP circuitry), the heah broadcast a “trigger on next PPS”
command to all configured 10 modules (slaves andiaster).

After receiving the command, the trigger circuitny the CPU boards of each 10 module
waits for the next PPS edge to assert the trigges bne, leaving one full second for all
IO modules to receive and process the command reudiag that all I/O layers across
the multiple 10 modules are started simultaneously.

C++:
// Send trigger signal to start clocking the AI layers on the next 1PPS pulse
pMasterSyncController->TriggerDevices(UeiSync1PPSTriggerOnNextPPSBroadCast, true);

LabVIEW:
Signal to all synchronization devices that they
shall trigger their respective |/0 slaves on the
next 1PP5 pulse
[Trigger On Mext PPS (Broadcast) =|
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Appendix A: Error Codes

UeiDaqg Framework User Manual

C/C++ Constant

(.NET Constant) Code Description
UEIDAQ_SUCCESS 0 Succes
( UeiDag.Error.Success
UEIDAQ_ATTRIBUTE_INVALID ERROR 0x8029000 | The specified attribute doesn't e
( UeiDag.Error Attributelnvalid)
UEIDAQ_ATTRIBUTE_BAD_TYPE_ERROR | 0x8029000 | The specified attribute exists k
( UeiDagq.Error.AttributeBadType the type is wrong
UEIDAQ_TIMEOUT_ERROR 0x8029000 | Timeout occurre
( UeiDag.Error.Timeouk
UEIDAQ BAD PARAMETER_ERROR 0x8029000 | One of the specified pareter(s) is
( UeiDag.Error.BadParametgr invalid
UEIDAQ_DEVICE_INVALID _ERROR 0x8029000 | The specified device doesn't e
( UeiDag.Error.Devicelnvalijl
UEIDAQ_CHANNEL_INVALID_ERROR 0x8029000 | The specified channel doesn't e
( UeiDag.Error.Channellnvalij
UEIDAQ_ATTRIBUTE_OUT_OF_RANGE_ERRx8029000 | The specified attribute's value is ¢
OR of range
( UeiDag.Error.AttribureOutOfRange
UEIDAQ_DEVICE_CAPABILITY_ERROR 0x8029000 | The device is not capable of st
( UeiDagq.Error.DeviceCapability an operation
UEIDAQ_BAD_RESOURCE_STRING_ERRQORIx8029000 | The resource string is incorrec
( UeiDagq.Error.BadResourceStrifig formatted
UEIDAQ_DRIVER_INVALID_ERROR 0x8029000/ | The specified driver doesn't e;
( UeiDagq.Error.Driverinvalid
UEIDAQ_SESSION_INVALID _ERROR 0x8029000I | The seswon is invalic
( UeiDag.Error.Sessioninvalid
UEIDAQ_SUBSYSTEM_ALREADY_USED_ER#8029000( | The subsystem is already reser
OR by another session
( UeiDag.Error.SubSystemAlreadyUged
UEIDAQ_INVALID_STATE_ERROR 0x8029000[ | The session isot in a state

( UeiDag.Error.InvalidStaty

allowing this operation
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C/C++ Constant

(.NET Constant) Code Description
UEIDAQ_BUFFER_OVERRUN_ERROR 0x8029000! | Data was lost because it was
( UeiDagq.Error.BufferOverruh read fast enough
UEIDAQ_BUFFER_UNDERRUN_ERROR 0x8029000/ | Not enough data was availe to
( UeiDag.Error.BufferUnderrup keep the generation running
UEIDAQ_SUBSYSTEM_BUSY_ERROR 0x8029001 | The subsystem associated with 1
( UeiDag.Error.SubSystemBysy session is already used by anothe

session

UEIDAQ_SUBSYSTEM_INTERNAL_ERROR| 0x8029001: | An unknown errc occurred in the
( UeiDag.Error.SubSysteminternalError) plugin
UEIDAQ_BUFFER_ERROR 0x8029001 | An error occurred whil
( UeiDagq.Error.BufferErro) reading/writing the buffer
UEIDAQ_DEVICE_ERROR 0x8029001 | An error occurred while accessi
( UeiDag.Error.DeviceErro) the device
UEIDAQ_SUBSYSTEM_NOT_BUFFERED_HERIX8029001 | This subsystem doesn't supg
OR buffered 1O
( UeiDag.Error.SubsystemNotBuffeped
UEIDAQ_NOT_ENOUGH_MEMORY_ERROR 0x8029001 | There was not enough memory
( UeiDag.Error.NotEnoughMemojy complete this operation
UEIDAQ_WRONG_DATA_TYPE_ERROR 0x8029001 | The specified data type does
( UeiDag.Error.WrongDataType match the device capability
UEIDAQ NO_MORE_ITEMS_ERROR 0x8029001 | There is no more data availa
( UeiDag.Error.NoMoreltem)s
UEIDAQ_OPERATION_INVALID_ERROR 0x8029001 | The operation is incompatible wi
( UeiDagq.Error.Operationinvalidl the current session
UEIDAQ_NOT_ENOUGH_DATA ERROR 0x8029001 | There were not enough data pas
( UeiDag.Error.NotEnoughData to complete the operation
UEIDAQ_INVALID_TC_TYPE_ERROR 0x8029001/ | The thermocouple type is inva
( UeiDag.Error.ThermocoupleTypelnva)id
UEIDAQ_INVALID_TEMP_SCALE_ERROR | 0x8029001l | The temperature scale is inve
( UeiDag.Error.TemperatureScalelnva)id
UEIDAQ_INVALID_BRIDGE_CONFIG_ERROQO 0x8029001¢ | The strain gauge bridc

R

( UeiDagq.Error.BridgeConfigurationinvali

configuration is invalid
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C/C++ Constant

(.NET Constant) Code Description

UEIDAQ_INVALID RTD_CONV_ERROR 0x8029001[ | The RTD conversion is inval

( UeiDag.Error.RTDConversioninvaljd

UEIDAQ_DIVIDE_BY_ZERO_ERROR 0x80290011 | Division by zerc

( UeiDag.Error.DivideByZerd

UEIDAQ_CONVERSION_ERROR 0x8029001/ | An error happened while converti

( UeiDag.Error.Conversiop units

UEIDAQ_INVALID RATE_ERROR 0x8029002 | The specified rate is above t

( UeiDag.Error.Ratelnvalid device maximum rate or violates
the settling time

UEIDAQ_CTR_TMR_MODE_INVALID_ERRORx8029002 | The counter/timer ces not suppor

( UeiDag.Error.CounterTimeModelnvalld the specified mode

UEIDAQ_CTR_TMR_IN_USE_ERROR 0x8029002 | The counter/timer already use:

( UeiDag.Error.CounterTimeModelnUye by another session

UEIDAQ_CAN_NOT_REGENERATE_ERRORO0x8029002 | The device doesn't suppt

( UeiDag.Error.CanNotRegenergte regeneration

UEIDAQ_CHANNEL_LIST_POWER_OF_2_ ER)x8029002 | The Channel list size ust be ¢

ROR power of 2

( UeiDag.Error.ChannelListPowerOj2

UEIDAQ_SESSION_XML_ERROR 0x8029002 | The XML session string is inval

( UeiDag.Error.SessionXMLErrgr

UEIDAQ_DIGITAL_PORT_IN_USE_ERROR | 0x8029002 | The digital port is already used

( UeiDag.Error.DigitalPortAlreadyIinUsg another session

UEIDAQ_INVALID_TIMING_MODE_ERROR | 0x8029002 | The device associated with t

( UeiDag.Error.TimingModelnvaliyl session doesn't support the
specified timing mode

UEIDAQ_ASYNC_IN_PROGRESS_ERROR | 0x8029002 | An asynchroous operation i

( UeiDag.Error.AsyncOperationInProgress already in progress

UEIDAQ_NOT_IMPLEMENTED_ERROR 0x8029002 | The feature is not yet implemen

( UeiDag.Error.Notimplementgd

UEIDAQ_CONFIG_INVALID_ERROR 0x8029002/ | The current configuration settin

( UeiDag.Error.Configurationinvalidl were rejected by the device

UEIDAQ_DEVICE_NOT_RESPONDING_ERROx8029002t | The device is not responding, che

R
( UeiDag.Error.DeviceNotRespondijig

the connection and the device's
status
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C/C++ Constant

ble

(.NET Constant) Code Description
UEIDAQ_INVALID_TRIGGER_SIGNAL_ERR| 0x8029002( | The speciled trigger signal is nc
OR compatible with the device
( UeiDag.Error.InvalidTriggerSigng! associated to this session
UEIDAQ_SIGNAL_BUSY_ERROR 0x8029002[ | The specified trigger or clock ca
( UeiDag.Error.SignallsBusy be routed to the device
UEIDAQ_INVALID_INPUT_MODE_ERROR | 0x8029002I | The device doesn't support 1
( UeiDag.Error.InvalidinputMod specified input mode
UEIDAQ_CALIBRATION_ERROR 0x8029002/ | An error occurred while performir
( UeiDag.Error.CalibrationError) calibration, verify your wiring
UEIDAQ_INVALID_CLOCK_SIGNAL_ERROR 0x8029003 | The specified clock signal is n
( UeiDag.Error.InvalidClockSignal compatible with the device

associated to this session
UEIDAQ_CHANNEL _IN_USE_ERROR 0x80290131 | The channel is already used
( UeiDag.Error.ChannelAlreadylnUge another session
UEIDAQ_CAN_COMM_ERROR 0x80290(32 | The CAN bus switched to bus ¢
( UeiDag.Error. CANCommETrror state. There is a faulty node or ca
UEIDAQ_OFFSET NULLING _ERROR 0x8029033 | The offset is too high to be null
( UeiDagq.Error.OffsetNullingy
UEIDAQ_UNEXPECTED_RESULT_ERROR | 0x80290@B4 | Unexpected rest
( UeiDag.Error.UnexpectedRes}ilt
UEIDAQ_PARITY_ERROR 0x80290(35 | A parity error has been detec
( UeiDagq.Error.Parity)
UEIDAQ_FRAMING_ERROR 0x80290(3€ | A framing error has beedetecte
( UeiDag.Error.Framing
UEIDAQ_NOT_SUPPORTED_ERROR 0x80290@37 | Operation is not supported on tl
( UeiDag.Error.NotSupported sub-system or device
UEIDAQ_BUFFER_TOO_SMALL_ERROR | 0x80290@38 | The buffer is too small to hold ¢
( UeiDaq.Error.BufferTooSmal received data
UEIDAQ_DEVICE_LOCKED_ERROR 0x802903¢ | Device is already locked by anott
( UeiDag.Error.Lockedl session
UEIDAQ_GPS_ANTENNA_ERROR 0x80290B3A | GPS antenna is disconnec

( UeiDagq.Error.GPSAntenna
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C/C++ Constant

(.NET Constant) Code Description

UEIDAQ_GPS LOCK_ERROR 0x80290@3B | Coulc not lock on GPS sigll
( UeiDagq.Error.GPSLock

UEIDAQ_DATA_NOT_READY_WARNING | 0x80290(3C | Device reports that no data is re:
( UeiDag.Error.DataNotReady yet

UEIDAQ_IOMODULE_REBOOTED_ERROR | 0x80290(3D | IO module was reboot:
( UeiDag.Error.Rebootel

UEIDAQ_PPS LOCK_ERROR 0x8029(03E | Could not lock on 1PPS sigl
( UeiDag.Error.PPSLock
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Appendix B: Custom Properties

Some PowerDNA devices have features that are netttli accessible through the
standard framework API.

It might be because those features are uniqueywardidn’t want to bloat the
Framework’s API or because they are so new thdtaven't had a chance to integrate
them in the API yet.

Custom Properties are used to operate those feathey can be accessed using the
Session object’s methods “SetCustomProperty” aretG@stomProperty”.

A custom property has a unique name and a valusavtype must be an array of integer
or floating point elements.

Here is an example showing how to access custopepies in C++:

/I Set the floating point property “dbl_property _na me” to 102.90
double fValue = 102.90;

MySession.SetCustomProperty(“dbl_property_name”, si zeof(double),
&fValue);

/I Get the value of the integer property “int_prope rty_name”

int iValue[64];

MySession.GetCustomProperty(“int_property_name”, 64 *sizeof(int),
iValue);

Here is an example showing how to access custopepies in ANSI-C:

/I Set the floating point property “dbl_property _na me” to 102.90
double fValue = 102.90;
UeiDagSetSessionCustomProperty(sessionHandle, “dbl_ property_name”,

&fValue, sizeof(double));

/I Get the value of the string property “int_proper ty_name”
int iValue[64];
UeiDaqGetSessionCustomProperty(sessionHandle, “int_ property_name”,

iValue, 64*sizeof(char));

You can also access custom properties from LabVUsSilvg the polymorphic VI
“UeiDaqCustomAttribute.vi”. This VI has four inste@ VIs to access scalar or arrays of
integer or floating point values.
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fdbl custom property | Nink custom property |
TES

iktribuke value

— (#1352 |

102.9 Double * Inkeger ™

o s I

B-1 PowerDNA AIl-205 custom properties:
Each Al-205 analog input channel is equipped withrae-stage FIR filter and
decimators.

FIR filters are disabled by default. You can enalyld control FIR filters using the
following custom properties (each property mustoiten in the sequence described
below):

“channel”: An integer representing the channeMibich you want to configure

the FIR filter.

e ‘“stage”: Aninteger setto 0, 1 or 2 representimggtage to configure for the
selected channel.

» “decimation”: An integer representing the decimatior the selected stage.

* ‘“tap” An array of floating-point values represemgithe taps for the selected

stage. The maximum number of taps is 128.

To disable FIR filters, set decimation to 1 andgoaon one tap with coefficient “1.0” on
each stage.

Note that setting a decimation value greater thauilllslow down the rate at which your
application will receive data from the Al-205: ynaed to adjust the session timeout
parameter accordingly.

The following sample code shows how to progranfitisestage of the FIR filter on
channel O:

int firChannel = 0;

int firStage = 0;

int decimation = 1;

double taps[8]={...};

MySession.SetCustomProperty(“channel”, sizeof(int), &firChannel);

© Copyright 2018 www.ueidag.com
United Electronic Industries, Inc. 112 508.921.4600



UeiDaqg Framework User Manual

)‘ United
Flectronic
' Industries

The High-Performance Alternative

MySession.SetCustomProperty(“stage”, sizeof(int), & firStage);
MySession.SetCustomProperty(“decimation”, sizeof(in t), &decimation);
MySession.SetCustomProperty(“tap”, 8*sizeof(double) , taps);

B-2 PowerDNA A0-302/308 custom properties:
It is possible to program the initial level of tA®-302 analog output channels after
powering-up the PowerDNA and the levels beforetsiyit down.

» ‘“startupvalues”: An array of 8 floating-point elente representing the level on
each analog output channel when the cube is sjaupn

» “shutdownvalues”: An array of 8 floating-point elents representing the level on
each analog output channel when the cube is sguttwn.

B-3 PowerDNA DIO-401/402/404/405/406 custom properties:
The PowerDNA DIO-40x layers are equipped with aténesis circuitry whose low and
high threshold levels can be programmed using cugtoperties.

» ‘“lowhysteresis”:A floating-point value representitige low hysteresis voltage as
a percentage of the power supply voltage (Vcc).

» “highhysteresis™: A floating-point value represegtithe high hysteresis voltage
as a percentage of the power supply voltage (Vcc).
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