Communication With External devices &
Applications

DIO Function:

Using Digital 1/0

The Spider-81 has an 8-output and 8-input Digitaldesign. The Spider-81B also has this same
design but with reduced numbers of inputs and dstgthe 12V power supply pin is also
removed for the Spider-81B. The Spider-80X has&rchangeable 4-output and 4-input

Digital I/O design. This allows an input to flip &m output, or vice versa.

If a system is composed of multiple Spider-81 medubnly the master module can use the
Digital I/0O features. Each Spider-81 has 8 isolatital inputs and 8 digital outputs,
corresponding to the pins on the Digital I/O cortoecA digital input is detected when a low-
high-low voltage change occurs, which triggersetent actions set in thigvent Action Rules
section of the Test Configuration window. Any devitbat can output square voltage pulses can
communicate with the data acquisition/controllesteyn.

Event Actions Rules in DIO

A digital output is sent when a digital output aatis triggered by an event lifvent Action

Rules. The output signal can be set as a pulse or arstep negative or positive direction. Any
device that can read such a voltage signal cantbaontrolled by the data
acquisition/controller system.

To associate a system event or a user event tgetiteDigital Output Signals action, refer to
Event Action Rules chapter for more details.

Sending Digital Output Before Run / After Run

This function is designed for the customers whotwarmurn on certain hardware devices, such
as power amplifier of the shaker, before the cdigrenters its test mode. It can be found under
Test parameters> Advanced Settings, Digital 1/0 tab

In order to streamline the shaker test process;dh&oller can send a digital output before a test
is running, even before pre-test starts. The feajiwes a possibility to turn on or get ready a
necessary external device before pre-test starts.

The configuration oBend Digital Output Before Run resides inT est parameters> Advanced
Settings > DI O.



| Send Digital Output Before Run |
¥ Send Digital Output Before Run

Delaytime:  0000: 007 20 (HHHH:MM:SS)

Digital Output channel: Output#1  |[+
Signal patterrr @ High Low H-L-H L-H-L Inverse

Send Digital Output Before Run: enable this feature.
Delay time: wait for the given time duration after the digibatput signal is sent.
Digital Output channd: sends the signal through the digital output clednn

Signal pattern: assigns the pattern of the digital output sighalan be High, Low, High-Low-
High, or Low-High-Low.

Pulse duration: for signal patterns High-Low-High and Low-High-aanly. Specifies the
length of the state in the middle.

After pressing the Start button on the Spider harévor on the EDM control panel, the
controller initializes the test, send digital outpand pops up the following dialog box to count
down.

When “Start the test after counting down” is seddcipre-test starts immediately at Os.

Send Digital Output before test ? X

Digital Output #1 is sending Low signal.The test starts in ’]

-‘.\_4!

Start the test after counting down - | Stop ||

Start the test after counting down

1L
i_ Wait for user start after counting down

If you need more time before starting pre-tesed€eWait for user start after counting down”
before 0s. The software will wait for the user'sreoand to run or stop the test.

|send Digital Output before test ? X

Digital Qutput #1 is sending Low signal.The test starts in O

¥y

Wait for user start after counting down Ij Run | Stop




Receiving Digital Input to Start Test

The Spider controller can receive a digital ingghal to set off a selected test. The digital input
signal given to the controller can be from a tlpatty equipment automatically or manually.

Before doing so, go tdools > Spider Configuration and select the Spider system to begin
configuration.

Configurations of digital input channels are on léfe Find a digital input pin, go to tHeun
Test column, select a test from a dropdown menu tayadsie test to the digital input to start.

Click “Apply DI O setting” after all changes are done.

In the following screenshot, the digital input pi09, #14, #15 are configured to start tests
Random230, Sine230, and Shock19.

Hardware Info and Version [PSetting Date and Time Setting mbenﬁraterepm Refresh info

Input Name Run Test Run FA': Qutput Name Default State
Pin=09 Random Random220 |= Pin=01 Amplifier Low
Pin#14  Sine Sine230 [+ ! Pin202  Analyzer | Low
Pin#15 Shock Shock19 =] Pin#03 Cam 1 High
Pin#16 Input #12 None b L4 Pin #04 Cam 2 High
Pin#17 Input #13 None - | Pin#05 Qutput #5 High
Bin=18 Input #14  None [+ Pin®0s  Output=6 | High

e Aubond #7

Apply DIO setting

12 12 1M 1 9 8 7 6 5 4 3 2 1 Note: Input/Cutput configurationis onlyavailable for Spider-
O 0000000000000 O 80X hardware, The Default State onlyworks for devices that
B A B RN NP 1B ITE B U hardware version is higher than 5.x.
00000000000 g

Regardless of the current test, connect EDM tatmroller and Control Panel shows Online.
Send the signal to the digital input channel amdabrresponding test starts.

CAN Bus:

CAN BusInterfacein EDM

The CAN bus (Controller Area Network bus) protosoh peer-to-peer communication standard
for automotive devices without relying on a comated central computer. It is configured with
two wires (CAN high and CAN low) which vary in valje to communicate a bit series of 1's
and 0’s. CAN bus was initially designed in 1990thathe 1ISO standard released in 1993.

Using CAN bus, an electronic car component (exbeditery, engine control unit, etc.) can
communicate any arbitrary data such as its temypeyair working status. A DBC file is used to
encode and decode the 1's and 0’s into meaningfial, dvhich can be a different mapping for
each customer.



EDM supports integration with CAN bus signals fasmitoring and Alarm / Abort purposes.
Given a customer’s DBC file and custom-built Cryétatruments USB CAN adapter, CAN bus
alarm and abort rules can be configured duringbeation test. For example, a user running
vibration tests on an EV battery can now configaibgv to monitor the battery’s temperature
and stop or pause the test when the temperatushesabr exceeds a particular value.
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In terms of USB hardware, EDM supports the custaritt-Brystal Instruments USB CAN
adapter as well as the PCAN-USB adapter developdtebk Systems.

Configuring CAN Bus on EDM
Click on Setup > CANBus to open th&€ AN-Bus window, which contains all settings and

functionality related to CAN bus.
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A single CAN bus adapter may contain multiple CAMN lzhannels. The “+” button on the top
creates a CAN bus setting page for each CAN busneia

CANbus

CAN View > CANView ’;J

Made Nomalmode [«] | O | DEC File ' — |
CAN-Bus v %
Mode Nomalmode |= Open DBC File | Rec. interval(s) 10K

Baudrate | 500000 - Record File ~= ON

RawData Signallist |Signal Display  PLC >

Name RawData PhysicalValuee | Unit Low alarm Highalarmm | Lowabort Highabort | Config

There are several modes that can be used for tiNBLs window



Normal mode: allows for both sending and receiving CAN bus signdsed when connecting
the Crystal Instruments CAN-Bus USB adapter toR@erunning EDM. If the USB adapter is
installed, you should be able to cli€pen to locate the DBC file in the filesystem

Listen only mode: a similar mode as “Normal mode” except only CAN-Bignals can be
listened to (no sending allowed).

Self-test mode: used when connecting the Crystal Instruments CAN-B8B adapter without a
CAN-bus node on the other end. Provides a conuemiay to “self-test” certain CAN-Bus
signals arriving over the wire.

PCAN-USB: used when connecting the Peak Systems PCAN-USBe&daghe PC running
EDM. If the USB adapter is installed, you shouldabée to clickOpen to locate the DBC file in
the filesystem.

Other settings:

Baud rate: the rate at which data is transmitted over the aggéwMust match the Baud rate of
the external CAN bus device.

DBC File: the .DBC file that describes the data transmittesr €AN bus. Necessary to decode
the bits into meaningful information.

Record File: specifies the file location for storing recordedCAus data (can be turned ON or
OFF)

Sending Data in CAN Bus
Below theRaw Data tab is a configuration for sending CAN-Bus datackCbn Config to open
the “Send Configuration” window

Send Configuration — X

Frametype  Standard frame = 1D |00 Hex

Frame format | Data Frame [=] Data 0001020304 0506 07

Add Delete Up Down

Index | ID Type Format DLC Data
0 13f 0 0 8 01234567
1| 13f 0 8 7171717171717 17
2 13
3| 13f

0 8 BBBBBBABB
0 8 3535353535353535

ooo

0K Cancel




Frames of CAN bus data can be configured with #erdd ID (in Hexadecimal) and Data body.
Frametype: supports “Standard frame” and “Extended frame”
Frameformat: supports “Data Frame” and “Remote frame”

API

Crystal Instruments Spider Application Programniimgrface (API) is a collection of Windows
Dynamic-Linked Libraries (DLL) or Python API provity external applications an easy
interface to access and control the Spider-80/8&dwmare.

If Windows OS is used, the user can develop their application in languages of Windows
App, VC, VB or C#; if Linux, iOS or Android are usethe Python API can be used as interface.

The Spider API defines a set of command systenexbas character strings. This
implementation is widely compatible with variousoection tools such as APIs, scripts, socket
messages and handheld devices, facilitating fuaatenical support.

Windows N (\is11al BASIC iPad App
App
-
i Android A
Visual C Linux
Application
Windows API Python API

For over 15 years Crystal Instruments has beercdtd to researching, developing, and
producing numerous high quality hardware solutigtilizing advanced DSP technologies. This
offers superior real-time data processing. The &gwdrdware is a modular, truly distributed,
scalable dynamic measurement system, making it fdea wide range of industries including
machine condition monitoring, automotive, aviatiarrospace, electronics and military use
demanding easy, quick and accurate data recondiajtime signal processing and vibration
control.



Spider API assists users in developing their owstamized and industry-specific applications.
Crystal Instruments offers advanced hardware andalBwing users to focus on their own user
interface. While the Spider system is running,uber can access the signal data in real-time
using the API. The signals include both time ardjfrency domain data. The user can also
initiate long time history recording. After the tethe time recording can be downloaded to PC
using API function calls.
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API

LAN

User Interface
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The Spider Windows API was developed using Micro¥aual Studio technologies as well as
Python. It provides a high level, user-friendlyerface to the most common development tools
within the Windows environment, such as Microsofsal C++/C#/Basic. As long as the
programming languages support the call of dynamiced library (DLL) or Python, users can
utilize Spider API to develop their own applicatsoDLL gives users easy function calls to send
commands to the Spider hardware to set up the &t control the acquisition of data, check
the status of the processor, and access DSP pedciés®e and frequency data.

Socket M essages

Communicate with EDM Using Socket M essages

EDM, Crystal Instruments’ desktop software, morgf@nd controls Spider systems through a
network connection. EDM can establish and recedpoiet connections from other application
processes as well. These applications can cohabperation of tests run through EDM, and
can also receive messages and be controlled from. Edr example, EDM can interface with
temperature chamber software or shaker amplifitwaoe running on the same computer or on
another device across the network.

Using the Event Action Rules in EDM, it is easyctstomize when EDM sends messages and
how EDM responds to incoming messages. Any messagée sent in response to test events,
or at a set time in the Run Schedule. EDM alsoaheet of standard messages it will respond to
that can be used by third party software to reaEfformation and to manipulate EDM to
control Spider systems.

Socket messages are implemented as data strudildbkacts as a socket server and listens for
incoming commands. In addition, EDM can establmstkst connections to client programs and
send out user-defined commands at instances defirted run schedule.



The client programs running on a PC communicatk thié Ethernet socket layer through
Winsock APIs. Most programming platforms, includi@g, VC++, and VB, provide direct
function calls to Winsock API.

For example, an amplifier controller software rurgnon a PC makes function calls to Winsock.
These Winsock functions are included in the builtHdraries in the Windows operating systems.

Client PC
software
applications

WinSock AP Wocketmssage > EDM Software

The Client software can run on either the same $£tbe@aEDM server or on a different PC as
long as they can establish socket connections.

The Same PC

Client PC Another PC

software
applications

LAN
WinSock API < Socket Message > EDM Software

EDM Sends Socket M essages

Besides responding to socket messages from a pliegtam, EDM can actively sends socket
messages to a client program by utilizing certaiare Action Rules.

In the event action rules configuration of a teas&®M, the action “Send Socket Message”
should be added to a system event or a user defived.

When the event occurs and triggers a socket messdiga, EDM will send the corresponding
character string to the socket port. The clientiappon receives the message and can be
programmed to respond to that message.

System events are commonly generated by the DSJPgmnoon the Spider. While running a
vibration control test, EDM and DSP have direct aadstant communication. If a signal
exceeds the specified limits, the DSP aborts thteated notifies EDM. EDM will then respond to
the event and send the socket messages to themiegmam.
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