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Minimum System Requirements:

Recommended System Requirements (Minimum for Spider Systems Higher than 16 Channels):
Version Compatibility
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RELEASE HIGHLIGHTS

EDM Supports SQLite

EDM 10.1 supports SQLite - a small, fast, self-contained, and
reliable database engine. SQLite provides a seamless installation
process and is a light-weight application. EDM reliability is further
improved, and speed is increased even on computers with limited
resources.

Combined with the support of SQL Server, EDM now supports the
two most popular database engine forms. Users now have the
choice to install and use SQLite and/or SQL Server according to
their application needs.

?SQLite

SQLite comfortably fulfills all the capabilities required by EDM and
provides a similarly fully featured experience as the existing SQL
Server.

Crystal Instruments highly recommends the use of SQLite for a
majority of users due to the easy installation, fast trouble-free
performance, and lack of limitations.

Users can create databases in either SQLite or MSSQL and migrate
existing databases from one database engine to another.
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512 kHz Sampling Rate for Spider-80Hi, Spider-80Ci

and Spider-20HE

Users now have the ability to sample and record as high as 512 kHz
on the Spider-80-Hi, Spider-80Ci, Spider-20HE, and Spider-20i.

This high sampling rate allows the updated Spider hardware to
capture high frequency shock and transient events. The combination
of EDM 10.1 and one of the high sampling Spider modules provides
three additional sampling rates at 512 kHz, 409 kHz, and 327 kHz.
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FFT analysis settings

Sampling rate (fs)
Freq. range (fa)

256 kH=z/1152k | ~ Format
512 kHz/230.4kHz -
409.6 kHz/184.32 kHz
327.68 kHz/147.456 kHz
250 kHz/ 152 kH=
LPF cutoff frequency (Hz) 204.8 kHz/92. 16 kHz
163.84 kHz/73.728 kHz

Block size/Line

Crerlap ratio

128 kHz/57.6kHz
102.4 kHz/4b6kHz

Spider-80SGi V2 Supports 512 kHz Sampling Rate

EDM 10.1 upgrades the Spider-80SGi to sample and record data
at rates of up to 512 kHz. The high sampling rate is essential to
capture high frequency shock and transient events. The Spider-
80SG/SGi can interface with a multitude of sensors ranging from
MEMS, ratiometric, DC, AC and IEPE sensors.

The combination of a high sampling and compatibility with a wide
range of sensors such as accelerometers, strain gauges, load cells,
bridge-based sensors, and more positions the Spider-80SG as an
ideal general purpose data acquisition system for any testing need.

SPIDER-BOSG

DEAENTA

® Lj @f’)

Exhernet

Power input Reset Buttan Dotn Port szs Digital D

Ethernet  Master/Save Switch

65536 (216) Hz Sampling Rate - Supports 1 Hz
Frequency Resolution

Several applications including some legacy applications require
a frequency resolution of 1 Hz for optimal data comparisons with
historic data. This requires a sampling rate at a power of 2.

Crystal Instruments introduced a new sampling rate of 2n for all
Spider and CoCo hardware to support multiples and fractions of 1
Hz frequency resolution.

With 1 Hz frequency resolution, the frequency domain signals will
have integer frequencies on the X-axis enabling spectral analysis
for integer frequencies.




FFT analysis settings

Sampling rate (fs) 256 kHz = Format

256 kHz ~
204.8 kHz
Window 163.84 kHz
131.072 kHz

128 kHz
Average mode 102.4 kHz
81.92 kHz
Average number 65.536 kHz

z

Block size/Line

Overlap ratio

FFT average on/off 64 kHz
51.2 kHz
LPF cutoff frequency (Hz) | 40,06 kHz
32.768 kHz
32 kHz
25.6 kHz
20.48 kHz
16.384 kHz
16 kHz
12.8 kHz
10.24 kHz
Block T = 0.004 s 8.192 kHz .90625E-06 s
Sampling rate (fs) = 256000 & K2 50 Hz

6.4 kHz
Frequency range (fa)=1152 5 15 |-

4.096 kHz

4 kHz

3.2 kHz

2.56 kHz

2.048 kHz

2 kHz

1.6 kHz W

Test summary

With the introduction of 65536 Hz (216) and its derivative sampling
rates, frequency resolutions of 0.125 Hz, 0.5 Hz, 1 Hz, 2 Hz, 4 Hz,
etc. are supported to allow spectral analysis at integer frequencies.

Together with three other sampling banks of 102.4 kHz, 81.92 kHz
and 64 kHz, Crystal Instruments products now support at least 72
different and unique sampling rates.

CoCo Hammer Impact Testing in EDM Modal

The rugged and portable CoCo hardware allows convenient
measurement recording in the field. The handheld system features
a compact display and accurately records and analyzes data. The
powerful CoCo system integrates with EDM Modal software to
provide a seamless modal analysis procedure. Users can transfer
the testing plan and 3D model geometry created in EDM Modal to
CoCo hardware for acquiring modal measurements. After a test
is executed, users can transfer data back to EDM Modal for post-
processing and modal parameter extraction.

Transfer plan to CoCo system & exscute Modal test
. i —=

Transfer data to PC for analysisin EDM Modal software = ‘

Addition of Sub-Structure Modelling

Users can create and edit geometric models seamlessly in EDM
Modal. Users can choose the bottom-up approach to create 3D
models which can further be edited using the Model Editor feature.
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FEA/CAD models directly import into EDM Modal. Default structure
libraries allow users to quickly create widely used geometries and
customize them accordingly. The new addition of Sub-Structure
Modelling allows users to create, extrude, and revolve models like
parallelogram, triangle, trapezoid, sphere, cylinder, and cube.

Monitor & Control EDM with MQTT loT Messaging
Protocol

MQTT loT is an OASIS standard messaging protocol designed for a
lightweight publish & subscribe messaging network that connects to
remote devices for data viewing and control. The implementation of
MQTT in EDM allows users to monitor the status of environmental
tests (vibration, temperature, humidity) running in EDM VCS,
monitor measurements taken in EDM DSA, and even remotely run
a test. This new messaging protocol will replace Socket Messages
in EDM.

Connected Clients ~ Broker Log -

Broker IP 127001
Broker Port 1683 =
Communication Timeout 3000 =

User Name Admin
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The screenshots below are from an MQTT example program that
can connect to an EDM MQTT network to remotely run tests and
view data.
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Cl Data File Reader

The CI Data File Reader API provides end-users with a streamlined
file reading and browsing library to decode ATFX, TS and GPS
files. Users can integrate the API with their own custom developed
application. Crystal Instruments currently supports Windows-based
programs, ideally written in C#. The same API also supports Python,
MatLab and LabView.

The API offer methods and object calls to obtain data from an ATFX
file, such as obtaining the DateTime with nano seconds elapsed or
obtaining the saved frame data of a signal. This application also
allows users to read any of the signals, time, or frequency in other
engineering units (EU). Users can also read frequency domain
signals in other spectrum types.
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New Features in Experimental Modal Analysis
Curve-Fitting Optimization

Choosing an optimal frequency band and curve-fitting the FRFs is
the most crucial step of the modal analysis process. Various Mode
Indicator Functions (MIFs) like Multivariate MIF, Complex MIF,
Real MIF, and Imaginary Sum assist the user in identifying all the
modes in the desired frequency range. A new feature to calculate
MIFs from the Band Selection in a Stability Diagram allows users
to try different MIFs combined with different curve-fitting methods
from the Time Domain and Frequency Domain to determine the best
working combination for a measured dataset. The frequency and
damping tolerances further assist in fine tuning the stability diagram.

=

p

Enhancement of Mode Shape Animation

Mode animation guides users to interpret the mode shapes of a test
specimen and understand the magnitude of deformation. Amplitude
and phase information of the modes is provided. The directional
arrows between the undeformed and deformed structure helps
users understand the phase information of modes.
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New General Features

Improved Time Format Display

All EDM modules support four precision levels on the time axes:
Seconds, Milliseconds, Microseconds, and Nanoseconds.

The precision options are available for both relative and absolute
time displays.

This improves the time display down to nanoseconds on displayed
signals.

Vine fcvmat | RMS despley setup Plot format / Color |Masker | Globet nataton
Use following setting shared with other tests « Use following setting oaly to current active test

Precision of time axis duplay

Seconds @ Milweonds  Mirstacaasy  Nanesscendy

® Felatne Absolute time, ie. calendar time or UTC

| # Stwt from O for each set of data
Al oltvet of bokite e
A oltiat of eateg e

| Format of time value
® Daplay in HEMMSS  Display in seconds.

Examples with settings above: 15:50:20.020

Morbe: Block{1] tigrats a "0uts’ taken fom the e Stream o time dats bes
The time it of Block{t] sigrals shway starts from .

Finne fewmat | AMS dirplay setup Plot fermat / Color | Marker Globss notaben
Use fellowing setting shared with ether tests ® Use fellowing setting only to current active test

Prchian of thwe ach dnplay

Seconds @ Midlgeconds Maroseconds Mancseccrds.

Relative time o absobate time

Relative @ Absolute time. L. calenclar time oo UTC

| # PClceal (cceeding 10 the time base of this P
UTC (Cocniinated Unhversal Teneh

| Format of time vahse
® Digplay in HHEMMGSS  Dhaplay in secorics

Examples with sestings above: B/25/2082 15:50:20.080

Meote: Block(t] signals are ©
The e aais of Blockdt sign

The improved Time Display allows users to display time streams in
Absolute or Relative Time. Absolute Time allows users to display
time streams in PC Local or UTC format.

Digital Output Live View
Digital Outputs now offers a live view in the EDM signal display. This
feature allows users to:




e Display all pin numbers of the DB connector Display Signal Symbols

e Display the current state of each digital output pin Users can select an available symbol to label a displayed signal.
e Display the state of each digital output pin over a given duration —

e Manually set the output pulse or state of a digital output pin e

e Set the display duration and color of each digital output signal
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View Past Pop-up Notifications

Users can now view all past pop-up notifications for a current DSA,
VCS, or TDA test in the new Notification View window. This list of
messages can be exported as an Excel worksheet.

Export data within specified frequency range
Export signal data only within a specified frequency range or only
within the display range.

Display Settings »

Legend 3

RM5/Peak Values on Chart 3

st e 4- & W Signals

Print this Window 1 L, Highabort(f

Report this Window =14 I, HighAlarmif

Refresh data to Excel 14 L profile(f)
=1 s, LowAlarm(f)

RMS Doy sotip b= I, LowAbort(])

Customize Notation Setting @ b control(f

Plot Properties

[Expord
Global Settings (apphicable to all tests)
- Signal export ~Signal export->Frequency properties
General properties ' 4 Spectrum format 1} wber of avecses
Common properties || ¢ Window type < Window parameters.
Frequency properties | = Window comestion mode 4 Average mode
Spectrum fomat | Energy facter A
MAT file preferences l & Amplitude factor
Run Folder Export I data contai
Separator setting | OW'MW
Default display format 3 =
SR | # Given frequency range (Hz) z% = | 20005
Engineering units T
Plot properties

Customize double-click on signals
Users can designate the double click on a signal to perform a
selectable function as shown in the following screenshot.

Mg sethng
Soncker sarver Default sction upen double-clicking signal node  View in new window -
VIS settings. A e ﬁﬁ'!mn new window

PR : G Feplace active window h
MNotfications ¥ Enable systemlog # Enable evror submitting | Replace active view
App Extensions View in active window (if possible)
Appesrance |
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Add Additional Notes to Report Option
Users can now add and define several lines of text to the test report.

User Notes x
out Nere ~  Nene i

Senial Number W35 Hane ~ Nene

Test Protoce! Hane “ | None v

User Defined Hare “ | Nene ¥

Hoter

Motes2

MAJOR IMPROVEMENTS

Experimental Modal Analysis

Stability Diagram Optimization

Multiple Mode Indicator Functions from multiple references assist
users in identifying the global modes of the device under test. A
log display further helps users to clearly observe the peaks. This
provides users with guides to interpret the peak contributions of all
references.

Addition of Direction Indicators to Measurement Points

The highlighted excitation and response points provide visuals
of the hammer and accelerometer locations for each modal test
measurement entry. The addition of highlighted direction indicators
further assists users when exciting a structure with a modal hammer
and mounting the accelerometer for modal measurements.

S T NO] 1 Ch1 Eacitation =32 I l

‘:Z Waiting for trigger_ i

+52

+53 P

-5 % (8"

=53

~52 S

13 ¥

.53

-5

«54

-5

-53

=53

=57

+52

"1 Measurement entry number: 1 —
Excitation: +3Z

7| Response: +12:022:43Z;442052062:472 s . [ |

. Waiting for trigger...

Captured: 0

el Accepted: 0
Remaining: 8

i | == Peeions evary— | et entry ke witry




Enhancement of Modal Data Selection

The Modal Data Selection tab allows users to edit and modify
the DOFs of measured FRFs. In addition, FRFs can be filtered
according to the X, Y, Z directions of measurements and according
to the references used for the modal test. The Point Filter Search
tab allows users to search for FRFs in an interested measurement
point or region.

Numerical Indication for Stability Diagram Progress Bar
The numerical indication for the calculation of the stability diagram
helps users track the progress of the curve-fitting stage.

Model Editor Table Optimization

The user can copy or paste the X, Y, Z coordinates of a geometric
model from an excel spreadsheet into the Model Editor table and
customize various details (such as Measurement Point number, re-
orientation of the axes, Point IDs, etc.).

-]

i
enkxxnEEnnw |
.

Addition of Sliding Feature in Stability Diagram

The sliding feature helps users to navigate between different modes
in an interested frequency range. An example is when a user wants
to choose stable poles from different modes with a similar modal
order for curve-fitting among many closely spaced modes in a
narrow frequency band.

PAGE 10 |EDM 101

Mode Shape Information Table Enhancement

The Mode Shape table is optimized to the display DOFs column for
all measurement points and references. The Magnitude/Phase or
Real/Imaginary information for each mode can be viewed, edited,
and exported.

vlode shapes

Enable for
animation

DOFs Label Magnitude_F#1 | Phase_F&#1
» 7 -616X radt2fix 0.00125627755 -135.6081
-615X radt2fix 0.002802258 -134.563019
-613% radt2fix 0.0009076132 -148.762817
-612% radt2fix 0.00076517713 -136.264862
-611% radt2fix 0.00080027763 -143.271713
-603% radt2fix
602X radt2fix
-601X radt2fix

HEEE EE E

-51R raclt2fr

Improvement in Curve-Fitting Process

A large FRF dataset consisting of large measurement points and
multi-references uses some computational time and resources
to calculate a stability diagram with the default curve-fitters and
parameters. This process is improved so that the user can fine-
tune the parameters of the curve-fitting process before initiating the
calculations.




General Improvements Improvements to Margins in Report

Improved 3D Waterfall Display Users can set up page margins for content, header, and footer of a
3D Waterfall Display is improved in the EDM 10.1 release. report template.
e Synchronized display updates in 3D Plot and Slice Plots.

e R

e Synchronized Zoom feature is introduced in 3D Plot and Slice

Plots. Top (cm): 24

e Users can manually set the Z-axis range. Rt 3 2'5455

Right (cm): BRE =

# Enable a timer when schedule starts Left (cm): | 1ZTE

Save results every 105 s(1-72009 Header from Top (cm):  2.007%]

ElStopthistimerat | 0000: 103 00 (HH:MM:S9 (i'..;f i 200
—_—,————

Enhanced Import of Sensor Data from Excel
An improved process for importing sensors to an Input Channel is
introduced.

e Users can manually specify the cursor value for any axes.

e re—— o
[ b B T o x Senmr Libary = O ®
ﬁ Tovier v = m— ] + R impon - tioea.

quantity
[#10n |Acceleration bl
1 0n | Acceleration o

Mew Senzord(1)

Mew Sensor3(1)

clhalelalal el <]

Clear in Test Sequence
The Test Sequence provides a Clear function to clear out all tests
that populated the schedule by default.
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Add Time Elapsed at Full Level & Start of Test Run to UFF,
UNYV files

UFF and UNYV files now appends the time elapsed at full level and
total run time when exporting a signal.

] 5160008 uny - Notepad

File Edit Format View Help
-1
58
Block(Ch1)
UFF ASCII Format
22-Aug-02 16:47:58
Untitled Test Note “58:89:88]@58.88% [0@:00:44] Total Time Elapsedl

Individual Tolerance Signals for Stack Plots
Stack plot graphs can display their own tolerance signals.

Admin

-7.82203E-01
-4.82153E-01
-1.78454E-01
-2.64557E-01

2.91698E-81

5.02998E-01
-8.28341E-02

7.78519E-01
-3.82387E-01
-1.08806E-01
-1.28123E-01

2} 2} e
2} a e
2} 2} @
2} a a
-1.62159E-01
8.86736E-081
-7.53092E-02
-3.98395E-01
4.58713E-81
-2.44384E-01
-3.45852E-01
2.24166E-01
-2.83181E-01
-1.82727E-01
5.52779E-82

@ Chl
1
Time
Acceleration
NONE
NONE
4.51225E-02
1.84720E+00
6.42160E-01
1.61652E-81
-5.32523E-01
-1.272@4E-01
-1.28455E-01
-4.04151E-01
-1.92448E-01
5.3@541E-02
-4.55756E-81

]

@ NONE

2 9.0001953125

ms

g
NOME
NOME

-1.49376E-01

4.73892E-81
5.04028E-01
8.33003E-081

-3.37@20E-01
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-4.44873E-081
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Improved Run Folder Options Accessibility
The Run Folder below Recent Tests displays commonly used

7 5I1G0010.uny - Notepad
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Numeric Display Improvements - Remaining Test Time
Numeric Display now displays the remaining test time.

Slvetule clock S

Spéder cosnected. Fress [Rus] 1o stast the
ot

f—
—
e
e

Ditiabile £hok oAb coetas] e 16 antus.

PACE 12 | EDM 10.1

options to view a Run Folder or Signal Properties, and further
options to import, export and remove from view.

Properties Import Batch Fxport

Remove

w3 Runl5 Jun 14, 2022 11-26-01
4 7 Run14 Jun 10, 2022 15-40-55
b@wslemu Jun 10, 2022 15-43-20 (1000 %)
[ 10 TimeHistory0194 Jun 10, 2022 15-41-06
[« w% Run13 Jun 10,2022 15-37-42
I+ w’s Run12 jun 10, 2022 15-31-34
I+ w3 Run1l Jun 10, 2022 15-17-22

Properties |mport Batch Export

Remove

w3 Runl5 Jun 14, 2022 11-26-01
4 o Run14 Jun 10,2022 15-40-55
Mﬂm SIGD013 Jun 10, 2022 15-43-20 (100.0 %)
[} 44 TimeHistary0194 Jun 10, 2022 15-41-06
I+ w3 Run13 Jun 10, 2022 15-37-42
I« Run12 jun 10,2022 15-31-34

Properties lmport Batch Export Remon

i
[m]
i

3 Run1S Jun 14, 2022 11-26-01
4 ., Run14 Jun 10, 2022 15-40-55
4190 §1GO013 Jun 10, 2022 15-43-20 (100.0 %)
4% Time Signals
v, Block(ch)
 Jv Block(Ch2)
|, Block(Ch3)
v Block(Che)

Selecting the Network Adapter on Front End IP Address Setup
The Spider Configuration’s Manage Network Interface feature to
improve EDM-Spider connectivity is added to the Front-End IP
Address Setup program. This streamlines the first-install Spider




configuration by allowing users to select the network adapter on
which the Spiders are available before EDM is even opened.
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Front-End IP Address Tool Configuration Improvements
Front-End IP Configuration Tool provides an improved user interface
to set up Spider device IP addresses and to select Spider devices.
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Improvements to Save/Load from Library Feature
Improved user interface to save or load from the library in

VCS.
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Checklist Includes Shaker Information
The test checklist displayed before a run now includes the Shaker
Manufacturer, Shaker Name and Payload Mass information.

Spider Chack List 4 x
[Please contimm the following critical parameters for this sest
Frafile

Earameter

Senbek L1 18-PAST02/4F/...
0.22LE5

Sigma clipping im
Fre.test Input channels
Irem Farameser Location 10 | Parwemeter
Pre-tast Mode B Aith sarfEmasion hi (G 0
Initial drive o
Response level goal 0% hy

Masimen drve [ " Chid
Fisn description (wil be taved at uter annctation info file)  Wier oo — v
Random12/Runt Check List
& Comats @ e foider mvery sun Vi the same fokder for eviry run
|Rusn Bileder mbeme Run Sequence number starks from: 25
5 vefore starting tes o% “Cancel
Test Locked Warning

A warning is generated if there is an attempt to change a locked
test. To unlock and edit a test, select the hyperlink in the warning
and unlock the test.

EDM Installation and Initial Setup Convenience

EDM 10.1 makes the user installation process as easy as possible
and includes general updates and stronger default passwords to
comply with newer trends in IT policy. These general improvements
reduce the total number of steps required by new users to start
testing with Crystal Instruments products.

SOFTWARE RELEASE HISTORY
Dates of software releases

Type Release Exact Version Release Date
Release EDM 4.2 Cl4.2.0.3 02/28/2014
Patch EDM 4.2.0 Cl 4.2.0.14 07/02/2014
Release EDM 5.0 Cl15.0.0.2 11/27/2014
Patch EDM 5.0.1 Cl5.0.1.3 02/27/2015
Release EDM 5.1 Cl 5.1.0.6 08/12/2015
Release EDM 6.0 Cl16.0.0.1 05/19/2016
Patch EDM 6.0.2 Cl 6.0.2.9 08/09/2016
Release EDM 6.1 Cl6.1.0.4 02/07/2017
Patch EDM 6.1 Cl 6.1.0.27 08/22/2017
Release EDM 7.0 Cl7.0.0.6 02/01/2018
Patch EDM 7.1 Cl7.1.0.7 07/19/2018
Release EDM 8.0 Cl18.0.0.1 02/02/2019
Release EDM 8.1 Cl18.1.0.1 11/13/2019
Release EDM 9.0 Cl9.0.0.4 06/05/2020
Release EDM 9.1 Cl9.1.0.0 02/03/2021
Release EDM 10.0 Cl 10.0.0.2 10/26/2021
Release EDM 10.1 Cl 10.1.0.1 09/09/2022
Type Release Exact Version Release Date
Release VDS 1.2 VDS 1.2.0.6 02/08/2019
Release VDS 1.3 VDS 1.3.0.6 10/10/2019
Release VDS 1.4 VDS 1.4.2.16 | 07/06/2020
Release VDS 1.5 VDS 1.5.0.4 10/16/2020
Release VDS 1.6 VDS 1.6.0.1 04/09/2021
Release VDS 1.7 VDS 1.7.0.6 10/27/2021
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SYSTEM REQUIREMENTS
Minimum System Requirements:
e Operating System Support: Windows 7 SP1 or higher

Operating System Type: 32-bit or 64-bit
e Processor Speed: 1.5 GHz Dual-Core x86
e RAM: 4 GB

Available Storage Space: 10 GB

Recommended System Requirements (Minimum for
Spider Systems Higher than 16 Channels):
o Ethernet Speed: at least 1 Gbps Ethernet port on the computer

o Network Cables: provided by Crystal Instruments
e Operating System: Windows 10, 64-bit

e Processor: Intel Core i7, 2.0 GHz or Higher

e RAM: 8 GB DDR3 1600 or higher

Available Storage Space: 10 GB or higher

Spider-HUB Firmware Version: 2.0.5.17 or higher




VERSION COMPATIBILITY

Spider-80X/80Xi/80Hi/80Ci

EDM Testing 10.0.0.x 10.0.0.x
Spider-81 (v7.x)

EDM Testing 10.0.0.x 10.0.0.x
Spider-81B (v7.x)

EDM Testing 10.0.0.x 10.0.0.x
Spider-80SG/SGi

EDM Testing 10.0.0.x 10.0.0.x
Spider-20HE/20i

EDM Testing 10.0.0.x 10.0.0.x
CoCo-80

EDM 6.0.2.x 4.0.x
CoCo-70X

EDM Testing 10.1.0.x (EDM 2.0.x or above
CoCo for DSA)

CoCo-80X/90X

EDM Testing 10.1.0.x (EDM 2.0.x or above
CoCo for DSA)

Crystal Instruments Corporation
2090 Duane Avenue
Santa Clara, CA 95054 (USA)

Phone: +1 (408) 986-8880
Fax: +1 (408) 834-7818

Crystal Instruments Lab
1548A Roger Dale Carter Drive
Kannapolis, NC 28081 (USA)

www.crystalinstruments.com
info@go-ci.com
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