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Exercise #0 Writing a TDMS File in LabVIEW

Scenario: You’ve been charged with finding or creating a data file format that your
company can use to maximize productivity (or some other typically vague
managerial request). You have heard that National Instruments has a good default
file format and claims to offer “Data Management”, whatever that is. You decide
to take a closer look and see if what NI has to offer is a fit for you. In this
exercise you will inspect and use the LabVIEW functions for writing TDMS data
files which, in addition to the data values, also contain key information that can
be searched on later. You will use the TDM Excel Add-in to load these TDMS
files directly into Excel to verify openness and portability. Finally, you will find
the TDMS files you have created by running a simple search in DIAdem and
immediately see a graphical preview of the data channels you stored.

NOTE: LabVIEW is NOT required for this exercise-- DIAdem 2014 is sufficient. If,
however, the *.vi file below does not open for you, re-run the DIAdem 2014
installer and choose to install the LabVIEW Runtime Engine option.

0.0 Your first task is to load a LabVIEW example that actually ships with DIAdem.
Launch Windows Explorer to find and run the LabVIEW example. If you took all the
defaults when installing DIAdem, you will find the LabVIEW example in the
following folder on your hard drive:

“C:\Program Files\National Instruments\DIAdem 2014\Examples\Documents”
If, on the other hand, you are in an official National Instruments seminar, look in
“D:\Program Files\National Instruments\DIAdem 2014\Examples\Documents”
The LabVIEW example you need to launch is called “Generate. TDMS File.exe”.
Double-click the “Generate_ TDMS_File.exe” LabVIEW application to launch it.
(On 64 bit operating systems you must use the “Program Files (x86)” folder)

fole =)
- — e e ————
- < Program Files (x86) » Mational Instruments » DlAdem 2014 » Examples » Documents » - |+ Search Documents p‘
) g p 1
File Edit View Tools Help
Organize = Open Burn Mew folder == S -'@'-

= E
<| Documents i Name w Date modified Type Size

([[i=] Generate TDMS_File.exe

k=] Pictures ¢ | Generate_ IO File.ini

-

@' Music Application 623 KB

Configuration sett... 1KE

B videos = [& Generate TDMS Filelb 2 LabVIEW LLE 107 KB

V GigalV.uri 10/ usiReg Document 4 KB

-l'i. Computer GigalV_StreamToDisk.exe 10/ Application 271 KB
i OSDisk (C:) hd 4% | GigalV_StreamToDisk.ini 10/30/20 Configuration sett... 1 KB &

Generate_TDMS_File.exe Date modified: 2/26/2014 11:28 AM Date created: 2/26/2014 11:28 AM
Application Size: 622 KB

NOTE: DIAdem optionally installs the LabVIEW run-time engine— this is why you do not need to
have LabVIEW installed in order to run this compiled LabVIEW application. If you have a recent
version of LabVIEW installed and want to look at the source code for this example, you can double-
click on the “Generate TDMS _File.llb” (also shown in the dialog above) and select the main
“Generate TDMS File.vi”, from which the executable was compiled.
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0.1 This LabVIEW application runs as soon as you launch it— that’s why you see data
already in the “Waveform Graph”. This application simulates the acquisition of 20
channels of temperature data, showing you different data curves each time you run it—
this is why the data on your graph is not identical to the data in the screenshot below.
This application also saves useful descriptive information with the data values, giving
you the ability to change the values written to the “Test Name”, “Test Operator”,
“Test_Procedure”, “Test Status”, and “UUT” properties. Change the
“Test_Operator” property value to be your own name, then click on the white
arrow icon at the top left of the application to run it again, causing a new file to be
created with your name stored in the “Test_Operator” property. Finally, copy the
resulting “TDMS File path out” indicator contents to the clipboard for use in the next

[ Generate TDMS Filewi ==
File Edit Operate Tocls Window Help T
F TOK
5 -
New TDMS File Name LUZ5E A SE . TDMS File path out
|New Data File.tdms Temp_A m “Users\rsmall\Documents
475~ 9, LabVIEW Data\New Data
Test_MName Temp B - Filetdms
|O\rer1 Temperature Profile 4251 T m
- Ternp_D m TDM File path in (simulation)
Test Operato .
= Temp.E m Ch\Users\Public\Documentsh,
( o 37.5-] - National Instruments\D1Adem
E ¢ Temp_F m B 2014 (32-bit)\Datal
2 !
Test_Procedure :E_ = z TR_M17_QT_33-3.TDM
|Simu|ated Data E =y A m
Te H -
Test_Status 275 e error out
: 3 Ti 1
|Fai| ‘ s m status  code
3 Temp_J
uuT 25 Terp) RN & o

SOUFCE

175 i i i i i 0
500 1000 1500 2000 2500

|wh atever

NOTE: You may change as many property values as you want and run this VI as many
times as you want, but be aware that if you leave the “New TDMS File Name” field
unchanged and re-run the application, it will automatically overwrite the old file with the
new data values and new property values. Below is this VI’s source code:

13 Generate TDMS File.vi Block Diagram fol e ==
File Edit View Project Operste Tools Window Help o
@ [ 15pt Application Font |« ||~ || e~ | |40~ |[oad] +| Search 1[2] I

|TDM File path in (simulation)

=]

Test Operator E |

|Test Procedure | Sieul = werereeeeeeees eeeey

Test _Status e =l unit_string [{[minimum Jmaximu m

uuT = M L]

N
datetime
ew TOMES il Nemel R~ 7T - - A
Lab: b-eror # K = o 5 5
(il =l = Eg = B =l Al T
Root Group Channel| [Channel [|Channel |[Channel
Date/Time| Properties| Units Minimum| [Maximum| |Data
] 7

DMS File path out]
=]
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0.2 One of the stated benefits of the TDMS data file format is that it can be read into
Microsoft Excel using a free “TDM Excel Add-in”. You decide to check this out by
trying to read into Excel the TDMS file(s) you just created in the previous step. Paste
the TDMS file path you copied in the last step into Windows Explorer or navigate
to the folder “...\My Documents\LabVIEW Data” and right-click on the TDMS file
you created, then select “Open with” and “Excel Importer”.

@U" . » Libraries » Documents » LabVIEW Data » '|"? Search LabVIEW Data P
File Edit View Tools Help
Organize = iELL Open - Share with = E-mail Burn Mew folder =+ i '@'

D load & -
S T Documents library il
%% Dropbox _.‘ LabVIEW Data Arrange by:  Folder

il Recent Places =

= Name Date modified Type Size i
4 Libraries vicnvrt 5/8/2014 4:41 PM File folder
3 Documents . VIObjCache 5/8/2014 4:41 PM File folder
J’. Music {)'ﬂ MNew Data File.tdms T OMA 277 OAA TOubAC Ll 51 KB|—
[ Pictures | New Data File.tdms_index ) Open EX File 12 KB ‘E
B Videos £ RGto LN.ini 7-Zip * Kn cettingc 1KB =
~ 8 DlAdem 2014 e
Fawls  New Data Filetdms Date modified: 7/1/2014 2:27 PM Share with (EL  Excellmporter) N
#g TDMS File Size: 50.8 KB U Scon for threts., Choose default program...
E

0.3 The TDMS file you created opens right up in Excel, and you can quickly find your
name in the Test_Operator field for both channel groups.

."/ .:-,\‘. lﬂ L R 5 Bookl - Microsoft Excel _ =] *

:y Home Insert Page Layout Formulas Data Review View Add-Ins Team '9) - X

3\6 Calibri lu A K| [F == 5 | cene - ij‘ % _‘l__"ﬂ" %ulnsaﬁv 8 %? l?a
53 : = 3 Delete - || (4]~ -
= B (8 - o Tble - Styes- || EIFomat | 2+ Fiter- etece

Clipboard ™= Font i Alignment {F] MNumber i Styles Cells Editing

| 136 - 5|
A B c D E F G H 1 J i

1 Root Name Title Author Date/Time Groups Description

2 |New Data File 07/01/2014 02:27:02.475 PM 2

3

4  Group Channels  Description Test Name Test_Operator est Procedure Test Status UUT

5 QT_33-3_Lower 10 Oven Temperature Profile  <Your Name Here >  Sifnulated Data Fail whatever

6 |QT_33-3_Upper 10 Oven Temperature Profile  <Your Name Here > ulated Data Fail whatever =|
7

% Qr_33-3_Lower

9 Channel Datatype  Unit Length Minimum Maximum Description displaytype Limit High Limit Low

10 Temp_A DT_DOUBLE °C 250 20.02224675 41.88224675 Numeric 50 20
11 Temp_B DT_DOUBLE °C 250 18.49394918 31.75394918 Numeric 50 20
12 Temp_C DT_DOUBLE °C 250 22.09315723 36.85319723 Numeric 50 20
13 Temp_D DT_DOUBLE °C 250 26.87243374 42.46243374 Numeric 50 20
14 Temp_E DT_DOUBLE °C 250 19.12267344 38.96267344 Numeric 50 20
15 Temp_F DT_DOUBLE °C 250 2421134113 47.69134113 Numeric 50 20
16 Temp_G DT_DOUBLE °C 250 2216454953 40.82454953 Numeric 50 20
17 Temp_H DT_DOUBLE °C 250 23.76800448 46.92800448 Numeric 50 20
18 Temp_| DT_DOUBLE °C 250 22.16470053 43.43470053 Numeric 50 20
19 Temp_J DT_DOUBLE °C 250 18.65055178 39.88055178 Numeric 50 20

M 4+ M| New Data File (root) -~ QT_33-3_Lower QT_33-3_Upper .~ %1

Ready u 100% (=) 0/ g
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0.4 The TDM Excel Add-in imports all the file, group, and channel properties into the
“New Data File (root)” worksheet, shown below. Note that your TDMS file has a
date/time property in cell D2 and Unit, Minimum, and Maximum properties for each
channel, etc. Each group in the TDMS file is assigned to its own Excel Worksheet
where all its channel values are imported as columns. Click on the “...Lower”
worksheet to view its channel values

A B c D E F K
1 Root Name Title Author DatefTime Groups Description
2 |Mew Data File 07/01/2014 02:27:02.475 PM 2
3
4 |Group Channels  Description Test Name Test Operator Test Procedure
5 QT_33-3_Lower 10 Oven Temperature Profile  <Your Name Here >  Simulated Data
6 |QT_33-3_Upper 10 Oven Temperature Profile <Your Mame Here > Simulated Data
T
8 |QT_33-3_Lower
3 Channel Datatype  Unit Length Minimum Maximum
10 Temp_A DT_DOUBLE °C 250 20.02224675 41.88224675 | =
11 Temp B DT_DOUBLE °C 250 13.493949138 31.75394918
12 Temp_C DT_DOUBLE °C 250 22.09319723 36.85319723
13 Temp_D DT_DOUBLE °C 250 26.87243374 42.46243374
14 Temp_E DT_DOUBLE °C 250 19.12267344 38.96267344
15 Temp_F DT_DOUBLE "C 250 24.21134113 47.69134113
16 Temp_G DT_DOUBLE "C 250 22,16454953 40.82454953
17 Temp_H DT_DOUBLE "C 250 23.76800448 46.92800448
18 Temp | DT DOUBLE °C 250 22.16470053 43.43470053
195 Temp_J DT_DOUBLE °C 2]'?}0 18.65055178 39.88055178
20
21 QT_33-3 Upper
22 Channel Datatype  Unit Length Minimum Maximum
23 Temp_A DT_DOUBLE °C 250 21.13051414 37.20051414
24 Temp_B DT_DOUBLE "C 250 22,94155726 33.82155726
25 Temp_C DT_DOUBLE * 250 22,24952932 34.23952932

4 4 » M| New Data File (root) € t}T 33-3 Lowery QT 33-3 Upper (L |

0.5 Here you see that all the channel values you saw graphed in the LabVIEW application
are faithfully loaded into Excel. It appears that you really can load TDMS files into
Excel— which means you can send them to anybody without having to first convert to
an ASCII file format.

A B C D E F G H 1 J
1 Temp_A Temp_B Temp_C Temp_D Temp_E Temp_F Temp_G Temp_H Temp_I Temp_J
2 | 2012224675 1849394918 22.10319723 26.97243374 19.13267344 24.22134113 22.27454953 23.77300448 22.17470053 18.75055178
3 | 20.12224675 18.56394918 22.10319723 26.90243374 19.13267344 24.22134113 22.21454953 23.77800448 22.17470053 18.68055178
4 | 20.12224675 18.59394918 22.10319723 26.87243374 19.13267344 24.22134113 22.17454953 23.77800448 22.17470053 18.65055178
5 | 20.12224675 18.55394918 22.10319723 26.91243374 19.13267344 24.22134113 22.16454953 23.77800448 22.17470053 18.68055178
6
7
8
9

20.12224675 18.50394918 22.10319723 26.97243374 159.13267344 24.22134113 22.17454953 23.77800448 22.17470053 18.73055178
20.12224675 18.51394918 22.10319723 26.94243374 19.13267344 24.22134113 22.17454953 23.76800448 22.16470053 18.76055178
20.12224675 18.56394918 22.10319723 26.89243374 159.13267344 24.22134113 22.17454953 23.76800448 22.16470053 18.76055178
20.12224675 18.60394918 22.10319723 26.87243374 159.13267344 24.22134113 22.17454953 23.80800448 22.20470053 18.75055178
10 | 20.12224675 18.60394918 22.10319723 26.93243374 19.13267344 24.22134113 22.17454953 23.86800448 22.25470053 18.75055178
11| 20.12224675 18.59394518 22.10319723 26.98243374 19.13267344 24.22134113 22.17454953 23.86800448 22.26470053 18.75055178
12 | 20.13224675 18.60394918 22.09319723 26.98243374 19.13267344 24.22134113 22.17454953 23.81800448 22.22470053 18.75055178
13 | 20.11224675 18.58394918 22.11319723 26.97243374 19.13267344 24.22134113 22.17454953 23.77800448 22.16470053 18.75055178
14| 20.06224675 18.52394918 22.17319723 26.97243374 159.12267344 24.22134113 22.17454953 23.81800448 22.16470053 18.75055178
15| 20.02224675 18.49394918 22.20319723 26.97243374 19.13267344 24.22134113 22,17454953 23.87800448 22.17470053 18.75055178
16| 20.03224675 18.54394918 22.15319723 20.97243374 19.18267344 24.21134113 22,17454953 23.88800448 22.18470053 18.75055178
17 | 20.10224675 18.59394918 22.10319723 26.97243374 19.23267344 24.21134113 22.17454953 23.87800448 22.17470053 18.75055178
M 4 ¥ M| Mew Data Fie (root) | QT_33-3_Lower .~ QT _33-3_Upper .~ #1 o | m 1]
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0.6 You can also load TDMS files directly from the Excel environment. When installed,
this TDM Excel Add-in appears as a new icon with an orange and blue tree-view on a
white background, with the tip strip “Import a TDM(S) File”. In Excel 2007 or later,
you must first click on the “Add-Ins” tab to see the TDM Excel Add-in icon.

@ Microsoft Excel - Book1 [Z]@

(B Fle  Edit Wiew Insert Format  Tools  Data  Window  Help Type aquestion forhelp - . & X

DEEIERTaIS N Fa e r ame Bio B
Ad7 - f q

A | B | © | D | E | F | B | H | I Im!:clrt a TDM(S]:E|E

1 "

2

3

4 =

o]

5]

7

a

9

10

11

12 fv

M 4 » »\Sheetl / Sheet2 f Sheet3 / <] Il | B

Ready T

I./_Tg;\ll = = ) @\ s Bookl - Microsoft Excel

Insert Page Layout Farmulas Data Review

o Abaout

>

Custom Toolbars

TOM Importer : Import a TORMIS) FiI-eL S | g
A | B | C D E F G H | J L

1 2

2 =

3

4

5

6

M 4+ » M| Sheetl ~Sheet2 - Sheetd -~ ¥ 0 | m .

Ready | E ST N === +

L 4

NOTE: LabVIEW 2014 and DIAdem 2014 automatically install the Excel TDM Add-in,
but if the person you send your TDMS files to doesn’t have it, here are the steps for them to
download it for free. Close Excel completely, launch your web browser (Internet Explorer,
etc.) and navigate to www.ni.com/tdms. Scroll down near to the bottom of that page and
click on the TDM Excel Add-In Tool for Microsoft Exel User Guide and after that the TDM
Excel Add-In Download Page link to get to the download page. Finally, download and
install the TDM Excel Add-in. Now restart Excel and find and click on the “Import a TDM
File” icon
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0.7 Now you decide to try out DIAdem, to see if it is any better than Excel. Launch
DIAdem and make sure that the “NAVIGATOR” tab at the top left of your screen is
selected. Next make sure the “File Browser” tab is selected at the bottom left of your
screen. Finally, if you don’t see the simple search bar (pictured below with the text
“<Enter text to find in search areas>"), then click on the toggle button at the top right
of your screen to switch back to the simple search shown below.

\D| DIAdem - [NAVIGATOR: My DataFinder] == Ech <=

File  Find VWiew Settings Window Help EEES

Ny I "CYE

""""" Euternal Data
"""" § <Enter search text> Search
= _{:{_ My DataFinder

Fy . =I5, Search Areas

i |_g LabVIEW Data
. Lﬂ Mational Instruments
= £ DIAdem 2014 Examples

ﬁ' ,:) -_.é My Computer [*.%]
AMNALYSIS s
Ty Search Results I."r

14 ¥

0.8 DIAdem has already noticed the TDMS files you created and indexed them into its
built-in “DataFinder” data base. You don’t have to pop up a file dialog or know the
exact folder to navigate to. Just type in your name in the simple search text, where
the “< Your Name Here >” text is located below (exactly as you typed it in the
LabVIEW application), and click on the “Search” button at the top right of your

screen.
\D| DIAdem - [NAVIGATOR: My DataFinder] == Ech <=
File  Find VWiew Settings Window Help EEES

Bg Nons@ L lE

Euternal Data
MAVIGATOR > e

: < Your Mame Here = 3 Search

W@{ ﬁ‘ =45 My DataFinder
7 il =l search Areas

VEW | B {LabVIEW Data;

= Lﬂ Mational Instruments
\ ™ [ DIAdem 2014 Examples
ﬁ' ,:) -_.é My Computer [*.*]
ANALYSIS | |5
File Browser ."{. Search Results I.-'r
4 ¥
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0.9 DIAdem should find all the TDMS files you created, plus any others which have your

name as a property value somewhere. Right-click on one of your TDMS files and
select the context menu “Display in Browser” so that DIAdem will show you where
this TDMS file is located in the NAVIGATOR tree view.

{5 DIAdem - [NAVIGATOR: My DataFinder] =n EcR~
File Find VWiew Settings Window Help BHEER
B o, s, (Y 0 kK
External Data
| < Your Mame Here > a
Q‘{. 1 Search Results File.Folder File.File name
E #) Mew Data File tdm(‘ ata Mew Data File.tdms
::__-‘l r Load Data
. Register Data
|\;> Data Reduction...
_— Open With...
) @}r in File Brows@
Open in Explorer...
Select All
File Brawser } Search R Cenfigure Results List...
i ¥ Reset Column Width
File "ChlsersirsmallDocuments LabVIEW Data'Mew
Switch Screen Mode

0.10 DIAdem highlights in the tree view the file you found with your simple search. Now

open up this file down to the channel level— click on the “+” sign to the left of the
file, then click on the “+” sign to the left of the file’s “...Upper” group. Click on the
first channel, called “Temp_A”, to see a graphical preview of that channel. Notice
how DIAdem shows you the 3 level hierarchy right in the tree view and shows you the
properties of each level in the property table below it.

(9] DIAdem - [NAVIGATOR: My DataFinder] o= ==
File Find View Settings Window Help = e o
-
Bf Comsn QO Mtk 2
Esternal Drata
NAVIGATOR s
Mi’)‘ 20 [ VIObjCache ~
| | 3
" ) ()% New Data File.tdms
I._ —5 d
VIEW | [-Es
a9 . =
- G, :
I
AMNALYSIS __::—.E File Br-:uwserf{\ Search Results f
¥ = Properties * | Temp_A [Channel) -
C iy MEREN Temp_a J [
e mmn) Description NOVALUE 3
Unit i 26
REPORT LT
Data type DT_DOUBLE 74
minimum 21.5419246045969
Maximum 29.1419246045969 22
displaytype Mumeric - u] S00 1000 1500 2000
1 ¥
File "ChUsersirsmall Documents' LabVIEW Data'\Mew Data Filetdms " loaded,
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Exercise #1 DataFinding and Automated Reporting

Scenario: You’ve been charged with finding out why so many tests show furnace
temperatures exceeding their allowable thermal profiles. You know a few key
facts about these data files, but over time the files have been stored in different
folders by lots of different people, and it’s not obvious where all the data is
located. You will use the DataFinder to locate all the files which contain out-of-
range temperature data. You will install and use a predefined custom menu in
DIAdem (that a colleague of yours sent you) to automatically calculate
histograms of the out-of-range temperatures. You will use another predefined
custom menu (from this same colleague) to create a trend graph of the out-of-
range temperatures. Finally you will output these graphs to a PDF file so that you

can email your initial findings to your boss.

1.1 First get ready to search in DIAdem. Make sure that the “NAVIGATOR” tab at the
top left of your screen is selected. Next make sure the “File Browser” tab is selected
at the bottom left of your screen. Finally, if you don’t see the simple search bar
(pictured below with the text “<Enter text to find in search areas>"), then click on the
toggle button at the top right of your screen to switch back to the simple search shown

below.

File

@ DlAadem - [MAVIGATOR: My DataFinder]
Find View Settings Window Help

Penal Ha00 aamE

(o8 =)

(= e b

Extermal Data

<Enter search texts

=1-4%. My DataFinder
=I5, Search Areas
2 (N
[+] |B D
e |__E Documents
- i My Computer (=)

_Sear-:h Results ."'r

File "ChiUsersirsmall\Dacuments'\LabVIEW Data\Mew Data Filetedms " loaded.
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1.2 Click on the “Delete Internal Data” icon at the top left of your screen to delete any
data currently loaded in DIAdem. Notice that now the Data Portal to the right of your
screen is empty. Click on the “Delete Query” icon (binocular with red X) at the top
of your screen to reset the DataFinder query to the empty query pictured below. Click
the “No” button if asked to save data changes and the “Yes” button if asked to confirm
the query deletion.

[ DIAdem - [NAVIGATOR: My DataFinder] = =R ==
File Find View Settings Window Help BEEER
-
Eg OA s, (@ ) e
MAVIGATOR - Extemal Data Data Portal: Internal Data [
] <Enter search text> Search a
3 L3 = ['] MaMame

M'\t__ voe | [E- 40 My DataFinder
7 =1L Sear

ogll
LH DlAdem 2014 Examples
[ & Documents

-
=
I
ﬁ P:) j My Computer [*.%

ANAESS =Ty File Browser ."{. Search Results I.I'r Structure .I'E List .;
A ¥ —— =
File "ChUsersirsmall'Documents\LabVIEW Data'Mew Data Filetdms " loaded, h
DIAdem @ Delete Current Query @
| ‘MoMame” data changed. Save changes? ) ‘)‘\J Do you want to delete the current query?
R
-~
Yes Mo Cancel Mo

1.3 One thing you know about all these data files is they all have file names starting with
“TR_”. Type the text “TR_” into the simple search keyword field and either hit the
<Enter> key on your keyboard or click on the “Search” button to the right of the
search text. Now you see a list of data files from all over your hard drive, or perhaps
also mapped network drives, which have a property starting with “TR ”.

{D] D1Adem - [NAVIGATOR: My DataFinder] =N =R =
File Find View Settings Window Help = o
-
| : R .
Bf Doss@Ei00 Aank
Estemnal Data
MNAVIGATOR - g e——
a C sean e
v Ifr.._ - [
W@ _Q‘-’:- 54 Search Results % | File.Folder v | -
x/L &) |l_;:] TR_M17_QT_32-1.TDM ChUsers\Public\Documents\MNational Instruments\DlAdem 2014 (32-bit)\Data =
VIEW IL-_J |l_;:] TR_M17_QT_32-2.TDM ChUsers\Public\Documents\MNational Instruments\DlAdem 2014 (32-bit)\Data
= |l_;:] TR_M17_QT_32-3.TDM ChUsers\Public\Documents\MNational Instruments\DlAdem 2014 (32-bit)\Data
q| |l_;:] TR_M17_QT_32-4.TDM ChUsers\Public\Documents\MNational Instruments\DlAdem 2014 (32-bit)\Data
ﬁ I‘j'> f_;:] TR_M17_QT 32-5.TDM Ch\Users\Public\Documents\Mational Instruments\DIlAdem 2014 [32-bit)\Data
_:'_-_- f_;:] TR_M17_QT 32-6.TDM Ch\Users\Public\Documents\Mational Instruments\DIlAdem 2014 [32-bit)\Data
ANALYSIS | |75 | |[§] TR_M17_QT 32-7.TDM C:\Users\Public\Documents\National Instruments\DIAdem 2014 (32-bit)\Data
f_;:] TR_M17_QT 32-3.TDM Ch\Users\Public\Documents\Mational Instruments\DIlAdem 2014 [32-bit)\Data
f_;:] TR_M17_QT 32.9.TDM Ch\Users\Public\Documents\Mational Instruments\DIlAdem 2014 [32-bit)\Data
[+ T 33-1.TNM Collzersh PubliciDocuments\Matinnal Instruments\Dl&dem 2014 (32-hitl\Data i
File Browser }\ Search Results /
9 ¥
File "Chlsersirsmall Documents'\LabVIEW Data'\Mew Data Filetdms " loaded,
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1.4 Another thing you know about the data files you need to analyze is that they all failed
the temperature threshold test. Add the “Fail” keyword to the simple search text so
that you now have “TR_ fail” in the search text field (make sure there is a space
between the search terms). Hit return again or click on the “Search” button to
execute the new search. Now you find a much smaller number of files which contain
both “TR ” and “fail” properties.

{D] D1Adem - [NAVIGATOR: My DataFinder] =N =R =
File Find View Settings Window Help = o
-
Bf Dons@EI00 #itk
Exstemnal Data
MNAVIGATOR - p———
a L soen
- Ifr-.. [
W@/ Q‘-’:- 12 Search Results = | File.Folder ¥ | -
— -
¥ 4 &) |l_;:] TR_M17_QT_33-1.TDM ChUsers\Public\Documents\MNational Instruments\DlAdem 2014 (32-bit)\Data
VIEW E:'-—:J |l_;:] TR_M17_QT_33-1.TDM ChUsers\Public\Documents\MNational Instruments\DlAadem 20124 Data
i = |l_;:] TR_M17_QT_32-1.TDM ChUsers\Public\Documents\MNational Instruments\DlAdem 2014 (32-bit)\Data
I‘:; |l_;:] TR_M17_QT_32-2.TDM ChUsers\Public\Documents\MNational Instruments\DlAdem 2014 (32-bit)\Data 3
ﬁ f_;:] TR_M17_QT 33-3.TDM Ch\Users\Public\Documents\Mational Instruments\DIlAdem 2014 [32-bit)\Data
_:-'_-_- f_;:] TR_M17_QT 33-6.TDM Ch\Users\Public\Documents\Mational Instruments\DIlAdem 2014 [32-bit)\Data
ANALYSIS | |75 | |[§] TR_M17_QT 33-7.TDOM C:\Users\Public\Documents\National Instruments\DIAdem 2014 (32-bit)\Data
f_;:] TR_M17_QT 32-2.TDM Ch\Users\Public\Documents\Mational Instruments\DIAdem 2012'\Data
f_;:] TR_M17_QT 32-1.TDM Ch\Users\Public\Documents\Mational Instruments\DIAdem 2012'\Data
[+ T 33-3.TNM CAllzersh PubliciDocrument s\ Mational Tnstroments\DlA dem 201 24 Data i
File Browser # Search Results /
9 ¥

File "Chlsersirsmall Documents'\LabVIEW Data'\Mew Data Filetdms " loaded,

NOTE: DataFinder queries are NOT case-sensitive

1.5 Thus far the searching you’ve done in DIAdem has been very similar to other desktop
search software from Google, Microsoft, etc. One huge difference with DIAdem is
that the story doesn’t end with the search results list. Click on the first data file in the
search results to highlight it, then drag that data file into the DataPortal on the right
of your screen to load that file into DIAdem.

@ DlAdem - [MAVIGATOR: My DataFinder] EI@
File Find View Settings Window Help SERE=
Bf essd BRI NE
NAVIGATOR || o | CemalData Data Portal: Internal Data [%
el a
) ~ [ noMame
W" q":, 12 Search Re % | File.Folder = P

€ TR_MI17_QT_32-1.TDM e ars\Public\Documents\Mational Instrumentst,.,
|‘_F_J TR_M () -2 TDM M ChUsers\Publici Do pbailla

W ional Instruments...
|‘_F_'] TR_M17_QT_33-3.TDM ChUsers\Public\DocumentsiMational Instr -

[E] TR_M17_QT_33-6.TDM
[E] TR_M17_QT_33-7.TDM
[E] TR_M17_QT_32-2.TDM
[E] TR_M17_QT_32-1.TDM
[E] TR_M17_QT_33-3.TDM
[E] TR_M17_QT_33-6.TDM

3 T 33-7.TNM
Filz Browser # Search Results

g

AMALYSIS )

4 ¥

ChUsers\Public\Documents\Mational Instrumentsh,..
ChUsers\Public\Documents\Mational Instrumentsh,..
ChUsers\Public\Documents\Mational Instruments...
ChUsers\Public\Documents\Mational Instruments...
ChUsers\Public\Documents\Mational Instruments...
ChUsers\Public\Documents\Mational Instruments...

2 APy hlic \Dati \

Structure .I{ List .;

File "ChUsers\rsmall\Documents\LabVIEW Data'\Mew Data Filetdms * loaded.

NOTE: You must drag the data file from the “Search Results” column
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1.6 Now the entire contents of that data file are loading into DIAdem. You can see that

this file has 2 groups of 10 channels each. Click on the “...Lower” group in the Data
Portal so that you see group properties in the Data Portal property window at the lower
right of your screen. In particular, you can now see that the property with the value
“Fail” in it is the group property “Test Status”. Now click on the square, blue search
toggle button to switch from the simple search to the advanced search.

e

1.7

P DlAdem - [NAVIGATOR: My DataFinder] ===
File Find View Settings Window Help BEE
-
BE Dons@[f:e0 stk
NAVIGATOR & Extemal D ata Data Portal: Internal Data %
1| TR Fail Search
“r.. [‘] ~
NQ _%};. 12 Search Results =3 File.Folder i - 2
&) [E] TR_.M17_QT_33-17DM  Ch\Users\PublicDocuments\National Ins... 0
VIEW i~:‘§-: EJ TR_M17_QT_33-1.TDM Ch\Users\PubliciDocuments\Mational Ins... < Temp_A
) _‘ @ TR_M17_QT_32-1.TDM ChUsershPublic\DocumentsiMational Ins... [ ' Temp_B
I.:\> |'_E_'] TR_M17_QT_32-2TDM  Ch\Users\Public\Documents\Mational Ins... [’ Temp_C -
ﬁ |'_E_'] TR_M17_QT_33-3.70DM  Ch\Users\Public\Documents\MNational Ins... Structure IIv'\;Listl;"
[ ==-|| | ] TR_M17_QT_3367DM C\Users\Public\Documents\National Ins...
ANALYSIS | |75 | | ] TR_M17_QT_33-7TDM  C\Users\Public\D ts\National I A e
= 3 _M17_0QT_33-7, A\Users\Public\DocumentsiMational Ins... Name OT 321 Lower
¥ 4 LE"] TR_M17_QT_32-270M  Ch\Users\Public\Documents\MNational Ins... Description
£ b [E] TR.M17_QT_321.7DM  C\Users\Public\Documents\National Ins.. | Index i
:1IJ.LLIJ.LLJ. LE"] TR_M17_QT_33-3.TDM  C\Users\Public\Documents\Mational Ins... Source Name QT 32-1_Lower
REPORT E;] TR_M17_QT_33-6.TDM Ch\Users\PubliciDocuments\Mational Ins... Test_MName M15-B4
[E] TR_M17_QT_33-7TDM  C\Users\PubliciDocuments\National Ins... Test Operator | Paul
Tt B
q Test_Status  Fai
9]
File Browser .‘\ Search Rasults l.-'r
i ¥ L et -
File "Chllsers\Public Dacuments' Mational Instruments \DIAdem 2014 (32-bit)'Data  TR_M17_QT_32-1.T0M ' load:

The advanced search in DIAdem enables you to construct a series of exact conditions,
each based on a specific property, operator, and comparison value. Click on the
“Delete Query” icon at the top of your screen to start with an empty query (click on
the “Yes” button if asked to confirm the query deletion). Now drag the
“Test_Status” property from the Data Portal property window at the bottom right of
your screen into the advanced search area.

@ DIAdem - [NAVIGATOR: My DataFinder]

===
File Find View Settings Window Help =5
ens@Esco@un R
& External Data Data Portal: Internal Data X
d Property Value = E
;_ <Enter a property> = <Entera vi [ ‘} TR_M17_QT 32-1 ~
e QT_32-1_Lower L
Gl 0QT_32-1_Upper 1
VIEW i}Ej Temp_&
T .4 Temp_B
| — _ " Temp_C -
ﬁ '\:> 1 m b Structure ,v{ List ;
r ==_| | ||<Connedt search conditions with AND or OR=> \ Q32
ANALYSIS | |7 SESL
=Y 12 Search Results + | File.Folder L P Mame QT _32-1_Lower
¥ it [E] TR_M17_QT_33-1.TDM  Ci\Users\Public\Documents\National Instrufagts\DIAdem... Description
3 [E] TR.M17_QT.331.7DM  CaUsers\Public\Documents\National InstrumentSylAdem... |& Is”d“ - lT e
= TR_M17_QT_321.7DM | Ci\Users\Public\Documents\National Instruments\D] T:SLt"ﬁamzme % SE QUEr
REPORT |t_;:| TR_M17_QT_32-2TDM  C\Users\Public\Documents\Mational Instruments\DLAd em. ™ Test_Operator Bail
|‘_E:| TR_M17_QT_33-3.7DM  ChUsers\Public\DocumentsiMNational Instruments\DIAdem... : Heating B
|‘_E:| TR_M17_QT_33-6TDM  C\Users\Public\Documents\Mational Instruments'\DIAdem... CTest Status }il
[H T 22T TOM il lsars\Duklic Do rumentsibatinnal Tnstrnmente\DlAdem i T17-Al1
File Browser f Search Results l.-'r
) v — =
File "C\Users'Public.Documents\Mational Instruments' DLAdem 2014 {32-bit}'Data\TR_M17_QT 32-1.TDOM * loaded.

NOTE: You must drag from the property name (in this case “Test Status”)
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1.8 If you do not see the text “Fail” in the automatically inserted query condition, as
pictured below, click on that field and type in “Fail” so that you do (You could have
loaded a test file with one group that failed and a second group that passed). So far
you have always returned a list of files that matched your query conditions, but
DIAdem can also query the structure inside the files. Click on the far right of the
“Search” button so that you see the below drop list, then select “Search for Groups”
from that drop list. Now the query will only return groups that failed.

@ DIAdem - [NAVIGATOR: My DataFinder]

IERIENES
File Find View Settings Window Help =3¢
-
Bf Don=B[EH00 #da:
MAVIGATOR > Eclenalboly — Data Portal: Internal Data X
E Level Property Value [Z]  search ! = )E |
v ,f". a Test_Status = - = 3 TR_M17_QT.32-1 -
M@ .!.;.-. <Enter a property> = <Enter a vi =] Search for Files OT.32-1_Lower 3
R o ffg, Search for Groups . QT 32-1_Upper 3
VIEW ILEE-: [ search for Channels Temp_A
e Temp_B
3| v Temp_c =
ﬁ '\:> 1 n b Structure ."{ List ;
= ||«
AMALYSIS __-:@ QT_32-1_Lower
12 Search Results - File.Folder 5 |la Mame QT _32-1_Lower
¥t [E] TR_M17_QT_33-1.TDM  Ci\Users\Public\Documents\National Instruments\DIAdem... Description
__g ] ! |‘_EJ TR_M17_QT_33-1.TDM C\Users\Public\Documents'\National Instruments\DIAdem... |= Isndex N lT ETENT
= TR_M17_QT_32-1.TDM | C:\Users\Public\Documents\National Instruments\DIAdem... T:SLt'“:amzm % b QEr
REPORT |‘_EJ TR_M17_QT_32-2TDM  C\Users\Public\DocumentsiNational Instruments\DI4dem... Test:Operator Baul
|‘_EJ TR_M17_QT_33-3.TDM  Ch\Users\Public\Documents\National Instruments\DLAdem... Test_Procedure | Heating B
|‘_EJ TR_M17_QT_3346.TDM  Ch\Users\Public\Documents\National Instruments\DIAdem... iTest Status Fail
H T 22T TAM O leera\Buhlict Dnenmante\Matinnal Tnetriimante\TA dam uuT Ti7-Al1
File Browser # Search Results l.-'r
) v L s -
File "C\Users'Public.Documents'\Mational Instruments'DIAcdem 2014 (32-bit)\Data'\TR_M17_QT_32-1.TDM ' loaded.

NOTE: DIAdem always inserts an empty “File” condition at the bottom of your query.

1.9 Your search has returned a list of all failed groups from various files located across
any number of directories. You can configure which property columns appear in the
Search Results list— in the below screenshot only “File.File name” and “File.Folder”
appear, and you’d really like to see the “Group.Test Result” property column to verify
your query returned the correct results. Right-click on any of the cells in the Search
Results, then select the “Configure Results List...” menu to make sure that property
column appears.

{Df DiAdem - [NAVIGATOR: My DataFinder] el ==
File Find View Settings Window Help (=53]
-
BE DonaB[EH00 aanE
MAVIGATOR & Ectenalboly Data Portal: Internal Data |
[ Property Value B
MD) = a Test_Status = Fail 3 TR_M17_QT 32-1 -
= s <Enter a property> = <Enteravi QT 32-1_Lower L
& = QT_32-1_Upper 1
VIEW L.;Z‘ Temp_&
. - " Temp_B
) [/ Temp_< o
ﬁ '\:) 1 n b Structure ."{ List ;
= |z
AMNALYSIS T QT_32-1_Lower
S 16 Search Results % | FileFile name ¥ | File.Folder * | GroupTe: Mame QT_32-1_Lower
¥ = . QT_32-1_Lower TR_M17_QT_32-1.TDM C:\Users\PublicDoc..  Fail =| [Destription
:m N =T TP SR TIrE it Index 1
Ei' ] QT_32-2_Lower TR_M17_QT_32-2TDM (] Sotceliane 07331 Tower
= QT_33-1_Lower TR_M17_QT_33-1.TDM Select All S T
REPORT QT_33-1_Upper TR_M17_QT_33-1.TDM - - Test Operator | Paui
Configure Results List...
QT_33-3_Lower TR_M17_QT_33-3.TDM _ I Test Procedure | Heating B
Fr AT 334 | awar TR M7 OT 334 TNM Reset Celumn Width [Tt Status =
! i _ [T Ti7-Al1
File Browser }\‘ Search Results / Switch Screen Mode
A v A L -
File "C\Users'Public\Documents' Mational Instruments' . DIAdem 2014 {32-biti\D
Helo
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1.10 Here you see a list of all the property columns you have configured to appear in the
Search Results list. Check the “Automatically determine property columns from
search” checkbox at the lower left of this dialog, if it is not already checked. This
causes the “Group.Test Status” and any further properties used in queries to
automatically appear as property columns in the Results List. Click the “OK” button
to accept the automatic property column setting.

Configure Search Results List

Property columns to be displayed for each result type

Group | Channel

Level Property
File File name
File Falder

Group <Enter a property>
Group Test_Status

£ FU N

utomatically determine property columns from search
|:| Display only property name in column header

Maximum results returned by search: 200 = —_——
Help

1.11 Now you can verify that all the groups returned by your query did indeed fail by
looking at the “Group.Test Status” property column. Some of the data files have 2
groups which failed, while other data files have only 1 group that failed. The advanced
search in DIAdem enables you to return matching files, matching groups, or matching
channels for a particular query

{®{ DIAdem - [NAVIGATOR: My DataFinder] = =<
File Find View Settings Window Help BHEER
[E:% Bba e @ [HE GO BB [
NAVIGATOR s SEEIDEE Data Portal: Internal Data X
4 Property Value H
W_\: ;. a i Test_Status = Fail 3 R_M17_0T32-1 -
3 2 s <Enter a property> = <Enteravi p QT32-1 Lower C
) e QT 32-1_Upper 0
VIEW :LEE-: “ Temp_A
o frv Temp_B
) [ Temp_c o
ﬁj '\:-> 1 ul b Structure l,'{'List l.-'r
= | Ja
= T_32-1_Lower
ANALYSIS | | 7=y —, Qr.32-1.|
=S4 16 Search Res... = | File.File name % | File.Fol.. % | GroufTest Status ) = | » MName QT_32-1_Lower
ym fr: QT_32-1_Lower  TR_M17_QT 32-1.TDM Ch\Users\Pu.., L Description
ol araiy . QT.32-2_Lower | TRMI7_QT32-21DM | CUsers\Pu.. i IS”dex o nlzT S
Sl ource Name -1_Lower
. QT334 _lower TR_MI7_QT33-1TDM  C\Users\Pu... T P
REPORT . QT_33-1_Upper TR_MI17_QT_33-1L.TDM  C\Users\Pu... Test Operator | Paul
. QT333_lower TR_MI7_QT3337DM  C\Users\Pu.. Test_Procedure | Heating B
. QT_33-6_Lower TR_M17_QT_33-6.TDM Chlsers\Pu.., i i Test_Status Fail
Fie war TR AT J IOk o lgargi Dy £ i uuT TI7-All
File Browser f Search Results ;
. v —_— —

File "C\Users\Public\Documents\Mational Instruments'\DIAdem 2014 (32-bit)\Data' TR_M17_OT_32-1.TDOM " loaded.
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1.12 You actually only want to look at the data channels inside these groups which
exceeded the thermal threshold value of 45°C. Click on the “Temp_A” channel in the
second group in the Data Portal to the right of your screen, then find the “Maximum”
property in the property window below it. Drag the “Maximum’ property into the
advanced search area to automatically add a new channel maximum condition.

[5] DIAdem - [NAVIGATOR: My DataFinder] (=@ ][=]
File Find View Settings Window Help =50
.
[ . S
Bf Donn@@Ec oo stk @
NAVIGATOR & External Data Data Portal: Internal Data x|
d Property Value E
- 1 Test_Status = Fail 3 R_M17_QT 321 -
WQ _g.’r_. <Enter a property> = <Enteravi . 0T 32-1 Lower K
&l e 9T_32-1_Upper K
VIEW IL_—JEE < Temp_A
e v Temp_e
=) \ [/ Temp_C =
ﬁ '::> 1 o b Stl'u-:t[u'e /( List f
= | [|a
ANALYSIS __::__:‘y i i [2)/Temp_A -
16 Search Res.. % | FileFile name %  FileFol.. % Gr gst Status ¥ | a MName Temp_A L
¥ m - Q7321 _Lower TR_M17_QT_32.1.TDM C\Users\Pu...  Fail B:?:”D“‘?” IE’"DE'EWE attop (=
= QT_32-2_Lower C\Users\Pu...  Fail >
QT334 _Lower TR_MI7_QT 331TDM  CiUsers\Pu.. Fail i 17 05
REPORT QT334 _Upper TR_M17_QT 3317DM  CAUsers\Pu..  Fail a0
QT.33-3_Lower TR_MI7_QT.333TDM  C\Users\Pu..  Fail NoValues Mo
[ QT_336_Lower TR_ML7_QT336TDM  CiUsers\Pu..  Fail Flags No
fr: AT 337 1 pwear TR MHT ML TrkA Al lcarciPiy Eail i Monotony Mot monotone
File Browser ")\‘ Search Results l/r Status Read -
a ¥ e 3
File "C\Users'Public.Documents' Mational Instruments' DIAdem 2014 (32-bit)\Data\TR_M17_0QT 32-1.TDM ' loaded.

NOTE: You must drag from the property name (in this case “Maximum”)

1.13 Change the operator in this new channel condition to be “>” and the comparison
value to be 45 (double-click on the 45 to change it). Now you want the query to
return only the channels in those failed groups which exceeded 45°C. Click on the far
right of the “Search” button so that you see the below drop list, then select “Search
for Channels” from that drop list.

[ DIAdem - [NAVIGATOR: My DataFinder] =N =R~
File Find View Settings Window Help [=[Ex
-
BE DonmdlEe oo ek
E External Data .
NAVIGATOR rs Data Portal: Internal Data ]
£ Level Property Value [fr.  Search E |
)’ .’-'}-7 1l Group Test_Status = Fail = 7 R_M1T_QT.32-1 -
ML-— e Channel Maximum E‘] EAAN I : OT32-1 Lower L
& File <Enter a property= = “Enterave | [ Search for Groups fr. QT_32-1_Upper K
M IL_—EJJ @ | Search for Channels >
= frv Temp_c o
Jx || i L structure { List
® | =] | || aND 2
ANALYSS | | S [2)/Temp_A -
16 Search Res.. % | FileFile name = | FileFol.. ¥ | GroupTest Status % | = MName Temp_A L
Fm- QT_3241_Lower TR_M17_QT 321.TDM  C\Users\Pu.. = Fail [ Bes criptian Temperature at top =
= 1 QT 322 Lower | TRML7_QT 3227DM | CiUsers\Pu..  Fail 3 ;’”t zg -
= inimum ‘
QT_353-1_Lower  TR_M17_QT_33-1.TDM ChUsers\Pu... = Fail T 5708
REPORT QT_33-1_Upper TR_M17_QT 33-1TDM  C\Users\Pu..  Fail "lenath 250
QT.33-3_Lower TR_ML7_QT.333TDM  Ci\Users\Pu..  Fail Novalues o
QT_336_Lower  TR_M17_QT_336TDM Ch\Users\Pu... Fail Flags Nao
war TR M7 NI 327 TOM CillsariBy Eail e Monotony Not monotone
File Browser & Search Results / Status Read -
. M = £
File "CiUsers\Public.Documents'MNational Instruments' DIAdem 2014 {32-bit)\Data\TR_M17_QT_32-1.TOM " loaded.
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1.14 This query returns only the out-of-range channels inside failed groups. Notice that
now each time you add a new condition like “Test Status” or “Maximum”, a

corresponding property column automatically appears in the search results list.

4

<«

| DIAdem - [NAVIGATOR: My DataFinder] =N =R
File Find View Settings Window Help (=5
.
i . - .
BE Dons@EHeoo auk 2
NAVIGATOR Ej Extemal Data Data Portal: Internal Data X
E Property Value v seargh |v B
- - | | | Test_Status = Fail [ T®_M17_0T 321 o
MQ .!.J;- - Channel  Maximum > 45 L] i, QT_32-1_Lower L
= File <Enter a property> = <Enter a value> _32-1_Upper "
VIEW L:_Ej‘ Temp_A
_ Y Temp_B
) v Temp_c o
.ﬁf 2 structure fi List /
ANALYSIS _:::‘fy jor a0 2 __ i — [2/Temp_A -
30 Search ... & | Group.Mame % | File.Filena.. $ | FileFolder % Gr. =% W - Mame Temp_A L
¥ [ Temp_G QT321_Llower  TRMI7_QT3..  CAUsers\Publi.. Fail . Description | Temperature at top =
Hsiy [V Temp_H QT324_Lower  TR.MI7_QT.3.. C\UsersiPubli.  Fail 756 m‘fimum zcz o
W v Temp_) QT_32-1_Lower TR_M17_QT.3..  C\Users\Publi.. Fail 76.5 [P 27:05
REPORT v Temp_E QT_32-2_Lower TR_M17_QT_3.. C\Users\Publi..  Fail 46,5 Length 350
|'j='”\/ Temp_G QT_32-2_Lower TR_M17_QT 3. C\Users\Publi...  Fail 521 NaoValues Mo
E"\/ Temp_E QT_33-1_Lower TR_M17_QT 3. C\Users\Publi...  Fail 49,72 Flags Mo
A% 0T 221 1 Aweag B MIT AT O\l lgarsi Dyl Eail £A o Maonaotony Mot monotone
File Browser }\ Search Results / Status Read -
= i

File "ChUsers\PublicDocuments  Mational Instruments'DIAdem 2014 (32-bit)\Data  TR_M17_QT_32-1,TDM " loaded.

1.15 You can’t really get a good idea of the distribution of these channel maxima by

looking at their values in this search results table. What you need to do is to turn the

“Maximum” column into a histogram graph. A colleague has just sent you a VBScript
she says will install two very useful custom menus into the context menu of your
search results table, and one of them is a histogram menu. Click on the small
“DIAdem Scripts...” icon (not the big tab SCRIPT icon), then select the “Run Script
from File” icon at the bottom in order to run your colleague’s VBScript and install the

two new custom context menus to the search results table.

] DIAdem - [NAVIGATOR: My DztaFinder] | =
File Find View Settings Window Help [=IE3
| b b QO RBK R
NAVIGATOR Ej External Data Diata Partal: Internal Data x|
£ Level Property Value v seargh | = B
- Test_Status = Fail (] TR_M17_QT32-1 -
Maximum = 45 [I] QT_32-1_Lower i
<Enter a property> = <Enter a values> 0T_32-1_Upper F
Temp_A
Temp_B
[ W Temp_C -
structure /{ List /
[2/Temp_A o
File.Filena.. 3 | FileFolder §  Gr. % | ChannelMaximum | = Name Temp_A L
TR.MI7_QT3.. C\Users\Publi..  Fail 6.7 Description | Temperature at top =
TRM17_QT3..  C\Users\Publi..  Fail 756 m‘ﬁmum zcz o
TR_M17_QT 3. ChUsers\Publi..  Fail 76.5 [ 5708
TR_M17_QT3..  Cl\Users\Publi..  Fail 6.5 Tenath 550
TR_M17_QT.3.. C\Users\Publi.. Fail 521 Novalues Mo
TR_M17_QT 3. C\Users\Publi..  Fail 49,72 Flags MNo
nnnnnn TB M7 AT e\l lemrsh Byl Eail A o Monaotony Mot monotone
Run Script from File fEsults / Status Read =
=2 '

File "Chlsers' PubliciDacuments  Mational Instruments'DIAdem 2014 (32-biti'Data' TR_M17_QT_32-1.TOM " loaded,
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1.16

Navigate to the “...\Program Files\National Instruments\DIAdem
2014\Examples\Documents\” directory and select your colleague’s
“ResultsList_Menus_Add.VBS” (Note the “_Add” suffix) script file. If you don’t
see this VBScript file, double-check that the “Documents” directory is in fact under

“Program Files”. Finally, click on the “Open” button to run the VBScript that adds

her two custom menus.

(On 64 bit operating systems you must use the “Program Files (x86)” folder)

{5 Run VBS/AUT Script Directly from File =5
Lookin: || Documents - O o
Z Narme : Date modified Type Size o
ke ReportCurvelegendCreate VBS 6/11/2014 213 PM  VBScript Script File 22
RecentPlaces  [&@]poponCurvelegendCreate Init.vbs 6/11/2014 313PM  VBScript Script File 6
! ReportTextMove.vbs 10/30/201312:07 ...  VBScript Script File 4
Resampling.vbs 6/11/2014 3:13 PM VBScript Script File 5
Desktop Re i 6,/11/2014 311 PM  VBScript Script File 18
s 52| ResultsList Menus Add.VES ) 6/11/2014 3:11 PM  VBScript Script File 2
= | Z[ oty shatratyEve:. 6/11/2014 3:13PM  VBScript Script File 31
Libraries RotatingShaftAnalysis_Event.wbs 6/11/2014 3:13 PM VBScript Script File 17
RetatingShaftAnalysis_Event_Worker.vbs 6/11/2014 213 PM  VBScript Script File g
;;k RotatingShaftAnalysis_Worker.vbs 6/11/2014 3:13 PM VBScript Script File 7
Computer 2] saveSelectionToAtf_Initvhs 6/11/2014 213 PM  VBScript Script File 4
. E:a SaveSelectionToAtfx_Librovbs 6/11/2014 3:13 PM VBScript Script File a7
Q_h; Sa\ritzky—Gola)r.vbs 6/11/2014 213 PM  VBScript Script File 4.
MNetwork <L il C:
File name:  Resultslist_Menus_Add.VBS ) A ll
Files of type: IVBScripts {“VBS) v‘ Cancel

1.17 Whoops! It looks like that VBScript not only installed the custom context menus, it
also loaded up your colleague’s favorite query. Don’t worry, though, DIAdem stores
every query that you’ve run— click on the white and green “back arrow” at the top

of your screen in order to retrieve your last query,

the one YOU configured.
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[ Temp_E QT_32-2_lower  TR_MI7_QT3.. Ci\Users\Publi.  George TempE ~  [Flags Mo
4 I * Monotony Mot monotone
File Browser }\‘ Search Results {' Status Read =
. v — e SRR i

The script is finished.
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1.18 Now you have recovered the query you configured. Click on the “Search” button to
re-run this query.
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The script is finished.

1.19 Now right-click on the “Channel.Maximum” property column heading and select the
custom “Histogram” menu that your colleague’s script just inserted. The DIAdem
environment can be adapted and customized in many ways to make your everyday
activities much more streamlined and convenient. This “Histogram” menu
automatically loads the “Maximum” column values as a new channel in the Data
Portal, calculates the histogram of this channel, and configures a histogram report of
the data and a table of the search conditions which defined it.
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REPORT i - - T :
[ Temp_F QT_33-1_Lower TR_MI7_QT_3.. Ci\Users\Publi.. Fail 6637 Reset Column Width
[}"\’ Temp_G QT_33-1_Lower TR_ML7_QT_3.. ChUsers\Publi... = Fail 56.91 Switch Screen Mode
A Temp_H QT.33-1_Lower  TRML7_QT.3.. C\Users\Publi..  Fail 1844 i
[ Temp_F QT334 _Upper  TRLML7_QT3.. C\Users\Publi..  Fail 58.24 End Interaction
File Browser },‘ Search Results / Help -
4 ¥
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1.20 Now you can see that the bulk of the exceptions lie in the 45°C - 55°C range, with a
few particularly hot sensors exceeding 55°C. You begin to suspect that there are a few
hot spots on the furnace which are pulling the whole thermal profile out of
specification. You decide to take a closer look at the channels which exceed 55°C.
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= ™ Cond_MName
DAC [P Cand_oOperatar
[T Cond_value -
Logic = C1 AND G2 Page 10t 2 Stucture flist/
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NOTE: Your queried data will look slightly different than the graph above

1.21 Click on the “NAVIGATOR?” tab at the top left of your screen to switch back to the
advanced search, then change the channel maximum comparison value to 55 and
click on the “Search” button.

DIAdem - [NAVIGATOR: My DataFinder] (=2 ECH ===
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.ﬂ Q‘J> 30 Search Results % | Group.Name % | FileFilena.. ¥ | FileFolder % Gro. Channel Maximum - Temp_H
= = | [P Tempe QT321 Lower  TRMI7_QT.3..  C\Users\Publi..  Fail 6.7 [ Temp 1
ANALYSIS | | 75 | | Temp_H QT_3241_Lower TRMI7_QT.3.. C\Users\Publi.. = Fail 756 7 Temp)
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¥ iy [ Temp_E OT.32-2_Lower  TRMI7 OT3.. C\Users\Publi..  Fail 465 | o, aximum .
£ inikital [ Temp_G Qr3z2lower  TRMI7.QT3. C\UsersiPubli..  Fail 52.1 4 ;'ass‘me_a” .
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P’V Temp_G QT_33-1_Lower TR_M17_QT 3. CA\Users\Publi...  Fail 56.91 F HarmDisty
HI% P’V Temp_H QT_33-1_Lower TR_M17_QT_3... CA\Users\Publi... ~ Fail 48.44 Cand_Lagic
"/V Temp_F QT_33-1_Upper TR_M17_QT 3. CA\Users\Publi... ~ Fail 58.24 Cond Level
DAC [ Temp_G QT_33-1_Upper TR_M17_QT_3... \Users\Publi... — Fail 49.55 [% Cond_Name =
P’V Temp_F QT_33-3_Lower TR_M17_QT 3. ChUsers\Publi... ~ Fail 45,87 Cond_Operator .
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1.22 Now you see that there are only a few of these suspected hot spots among the original
out-of-range channels. Right-click on the “Channel.Maximum” column heading and
select the “Histogram” menu again to automatically create a histogram report of these
hot spot channels.

DIAdem - [NAVIGATOR: My DataFinder] =N R |
File Find View Settings Window Help BEE
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B Consd@Hi00 aak@
Enteinal Data Data Portal: Internal Data ¥
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[V Temp_G QT334 _lower  TRMI7_QT3.. CiUsersiPubli.. = Fail 5641 Switch Screen Mode
[N Temp_F QT_33-1_Upper TR_M17_QT 3.  C\Users\Publi..  Fail 58.24 End Interaction
DAC —
Help i
File Browser )\ Search Results / ( Histogram ; )
4 ¥

1.23 You see that you have indeed isolated the hottest channels. Note that each time you
run the “Histogram” menu, the property column you selected is loaded into a new
channel in a new group in the Data Portal, and the histogram and normal distribution
are calculated from the loaded channel.
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The abject 'glob. 2D axis , 2DO0hj2_Curvel” already exists and does not need to be recreated.

NOTE: Your queried data will look slightly different than the graph above
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1.24 Click on the “NAVIGATOR?” tab at the top left of your screen to switch back to the
advanced search. You want to plot all of these out of range data channels, but first you
need to highlight them all. Right-click on the “Search Results” column header, then
choose the “Select All” menu.
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a Group Test_Status = Fail [12 sample count -
C2 % Channel Maximum > 55 E] 513 SMD Summed
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1.25 Now right-click on a cell in the first “Search Results” column and select the “Data
Report” menu. The first “Search Results” column represents the array of data in each
channel. The “Data Report” menu is the second custom menu that your colleague’s
script added to the DIAdem environment, along with the “Histogram” menu.
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1.26 This custom “Data Report” menu automatically loads and plots the selected channels
on a standard report. Now you have your initial results, and you need to email these
back to your boss, who doesn’t have DIAdem installed. Click on the “PDF Export”
icon at the top of your screen to send your 3 page report to a new 3 page PDF file.
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NOTE: Your queried data will look slightly different than the graph above

1.27 In the “Save PDF File As” dialog, Navigate to the Desktop, name the new file
“Temp Report.pdf”, then click on the “Save” button to create the new PDF report. If
asked whether to overwrite a previous “Temp Report.pdf” file, select “Yes”.
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1.28 Open your Windows Explorer, navigate to the Desktop, then double-click on the

newly created “Temp Report.pdf” file to open it up in a PDF file reader, in order to
verify that the file is correct before sending it.
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1.29 Here are the 3 report pages you just created in DIAdem, faithfully encoded in a
manager-friendly PDF file. Notice the names of the furthest-out-of-range sensors
pictured below (on the 3" page of your report). You have “Temp F”, “Temp G”,
“Temp H” and “Temp J”. Sensors A — E are on the left side of your furnace, and
sensors F — K are on the right side of your furnace. It doesn’t look like only one
sensor is to blame, but rather almost all the sensors on the right side of the furnace.
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Exercise #2 Data Mining and Interactive Reporting

Scenario: You have been asked to hand-craft a special report of the excessively hot furnace

2.1

temperatures in recent test runs. Your boss is particularly concerned that the
furnaces could have been damaged by these unexpectedly high thermal profiles.
You need to create a report that shows the raw data from all over-limit channels, a
table of possibly pertinent properties to look for the cause, and proof that no part
of any furnace had a temperature swing of more than 60°C. You will use the
DataFinder to locate all the out-of-range temperature data. You will manually
import both the raw data and the properties from the DataFinder into channels in
the Data Portal. You will calculate the temperature swing of each out-of-range
channel and manually create graphs of the data traces and a table of the property
values. Finally, you will output this report to an HTML page so that you can post
your findings for others to view.

First get ready to search in DIAdem. Make sure that the “NAVIGATOR?” tab at the
top left of your screen is selected. Next make sure the “File Browser” tab is selected
at the bottom left of your screen. Finally, if you don’t see the simple search bar
(pictured below with the text “<Enter text to find in search areas>"), then click on the
toggle button at the top right of your screen to switch back to the simple search shown
below.
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2.2 Click on the “Delete Internal Data” icon at the top left of your screen to delete any
data currently loaded in DIAdem. Notice that now the Data Portal to the right of your
screen is empty. Click on the “Delete Query” icon at the top of your screen to reset
the DataFinder query to the empty query pictured below. Select the “No” button when

asked to save changes to the previous data, and select the “Yes” button when asked to
confirm the query deletion.
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2.3 You know that all the furnace temperature channels have a name starting with
“Temp . Type “Temp_" into the search text area and hit the <Enter> key on your

keyboard or click on the “Search” button to have the DataFinder locate all the files
with at least one such channel.
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2.4 The DataFinder simple text search always returns a list of files in the search results
table, even if the text searched for was found in a group or channel property. You can
look inside any of these files without loading them into DIAdem by finding them in the
NAVIGATOR file browser. Right-click on the first TDM file that has a name starting
with “TR_” and select the “Display in File Browser” menu in order to automatically
find this file in the NAVIGATOR file browser.

{9 DIAdem - [NAVIGATOR: My DataFinder] =N =R
File Find View Settings Window Help =5[]
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NOTE: The first column of the Search Results list is different from the others. The first
column (pictured above with the heading “70 Search Results”) represents the data array
stored with every channel— the actual measured values. Every other column (such as the
“File.Folder” column pictured above) represents a single scalar property stored with every
file. You will likely have a different number of search results than pictured.

2.5 Here is the first “TR_...TDM” file you found with the simple search shown in the
NAVIGATOR file browser. Note that when a file is highlighted in the tree view you
can see its file properties in the property table at the bottom of your screen. Now you
can click on the “+” sign to the left of this file to open it up and display all the groups
inside it in the NAVIGATOR tree view.
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2.6 Here you see that this “TR _...TDM?” file has two groups, corresponding to the sensors
on the lower half of the furnace and those on the upper half of the furnace. Select the
._Lower” group in order to review its properties in the property window at the
bottom of your screen. You want to search for all sensor groups where Test_Status =
Fail. For this, you need the DataFinder advanced search, which you can get if you
click on the blue toggle button near the top right of your screen.
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2.7 The easiest way to add this query condition is to drag the “Test_Status” property from
the property window at the bottom of your screen into the search conditions table at
the top of your screen.
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NOTE: You must drag the property from its property name field (in this case the
“Test_Status” field).
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2.8 Now you see that there is a new condition inserted in the search conditions table which
exactly matches the group “Test Status” property you dragged from the property
window. If you happened to drag from a Group that had the property state
Group.Test Status = “Pass”, change that value to “Fail” as pictured below.
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2.9 You noticed in your earlier search results that a number of non-TDM files appeared,
which you would like to exclude. Click on the “<Enter a Property>” field in the
“Property” column and select the “DataPlugin name” file property in the drop list to
manually configure the property name of a new file property condition.
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2.10 To complete the DataPlugin name condition, you need to require that it equal “TDM”,
so double-click in the “Value” field to the right of the “DataPlugin name” condition
and type in “TDM?, then hit the <Enter> key on your keyboard. You can alternatively
click on the [...] button to the right of the “Value” field and select from a drop list of
indexed DataPlugin names.
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2.11 Now click on the “+” sign to the left of the first group in the tree view to open it up
and display all the channels inside. In this way you can browse the entire hierarchy
(File >> Groups >> Channels) and property structure of the file without ever having to
load it into DIAdem. This is particularly useful when the file is very large and would
take a long time to load.
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2.12 Now you see all the “Temp _...” channels in this group, any one of which would have
single-handedly satisfied your original simple query. Select the first channel,
“Temp_A” so that you can review its properties in the property table below.
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NOTE: When you select a channel, you get an immediate preview of that channel’s
waveform in the preview window at the bottom right of your screen.

2.13 You need to search for just the channels which have an out-of-range maximum value
(> 45°C), so drag the “Maximum” property from the property window below into
the search conditions table above.
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NOTE: You must drag the property from its property name field (in this case the
“Maximum” field).
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2.14 This time neither the comparison operator nor the property value of the new condition

are quite right. Change the channel

maximum operator from “=" to “>”, then

change the comparison value to 45 (°C). Click on the enumeration icon at the far
right of the “Search” button and select “Search for Channels” to search for all the
channels with a maximum value > 45°C which are stored in a TDM group that failed.
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2.15 You need to select all of these out-of-range temperature traces so that you can load

them into DIAdem. Right-click the
“Select All” menu.

first “Search Results” column and choose the
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2.16 Now drag all the selected channels from the search results table in the center of your
screen into the Data Portal on the right side of your screen. This loads all the data

values for these channels.
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NOTE: You must drag from the first column as shown above or you will lose your channel

selection.
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2.17 DIAdem loads all these channels from their respective files into one group in the Data
Portal and automatically avoids any duplicate channel names by adding an enumeration
suffix to the channel name (i.e. Temp_H1). DIAdem automatically names the group to
be that of the first channel loaded, but most of these channels came from different
groups. Right-click on the group and select the “Rename” menu to assign the group a
more accurate name.
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File "C\Users\Public:Documents\Mational Instruments\DIAdem 2012\Data' TR_M17_QT_32-1.TDM " loaded, Close Groups

2.18 Type in the text “Out of Range Data” as the new group name and hit the <Enter> key
on your keyboard to assign the new group name, then click on the “-” sign to the left of
the group in the Data Portal to hide all of the channels in that group.
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File "C'\Users'Public.Documents'Mational Instruments' DIAdem 2012'Data TR_M17_QT_32-1.TDM ' loaded.
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2.19 Now that all the temperature traces are loaded, the next step is to load all the
measurement properties for the out-of-range data. It will be convenient for these
properties to go to channels in a new group. Right-click on the group in the Data

Portal and select the “New>>Group” menu.
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3 \' Hoaw | [ C2 ZFile DataPlugin name = TDM ™ 5 EB/™™ out of Range Data
& | 3 % Channel  Maximum > 45 m
== = <Enter ava... -
VIEW L__-E.l-‘.. File <Enter a property= annel Cut Channels
| N |C].AND CZAND GG Order By: G5 Custom Property ow
ﬁ ':\J> 30 Search Results % Group.Mame %+ | File.File na.. = | File.Folder - v T Paste
© | = | [P TemnG | Q1336 Lower TRM17_QT33..  ChUsers\Publi = o e
ANALYSIS | |7 | [V Temp_G QT_33-6_Lawer TR_ML7_QT_33.. CAUsers\Publi — ™ T
| ! v Temp_H QT_33-3_Lower TR_.M17_QT_33.. ChJsers\Publi ?':/ T Rename
¥ | [ Temp_ : M
L ¥ p_| QT_33-3_Lower TR_M17_QT 33.. C\Users\Publi e T Set Default G
£ il [ Temp_F QT_33-3_Lower TR_MI7_QT 33.. CiUsers\Publi » i e Letault broup
favd p : | i :
REPORT [ Temp_F QT_33-3_Lower TR_M17_QT _33... C.\USE!S\PUDI! T Pin
|}N Temp_E QT_32-2_Lower TR_M17_QT_32... ChUsers\Publi - A
- T Select Pinned Groups
1 4 1 b i~
H:% File Browser )\ Search Results f{ EAt Remave All Pins
F i‘\’/‘E Display Only Pinned Groups/Cha
DAC Channel Preview structure
Go to Group/Channel...
£ = Select a channel from the file
70l browser or the search results, Name Expand Channel
E Description
Index Chart Wizard ...
VISUAL Source Namg
Test_Mame Save As...
Test_Operat
+ ¥ S Open Groups
File "Ci\Users\PubliciDocuments\Mational Instruments\DIAdem 2012\Data\TR_M17_QT 32-1.T0M " loaded, Close Groups

2.20 Type in “Out of Range Properties” to name the new group, make sure the “Set

default group” checkbox is checked, then click on the “OK” button.

K

Create Mew Channel Group @

Fay
a
]

i

-

Mame: € Out of Range Properties[ )

Cancel

@Et default group

[ Help
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2.21 Notice that the new “Out of Range Properties” group you just created is in bold type,
while the old “Out of Range Data” group is in normal type. This tells you that the “Out
of Range Properties” group is the default group in the Data Portal, and any newly
imported channels will be assigned to it, which is exactly what you want. If the “Out
of Range Properties” group happens not to be bold, you need to right-click on the “Out
of Range Properties” group and select the “Set Default Group” menu.

[P DIAdem - [NAVIGATOR: My DataFinder] (=@ =]
File Find View Settings Window Help =]
-
£3 ~ 5 Ty ~ 3
Bf Donsa@ < BILGY e
m Extemal Data .
NAVIGATOR - Data Portal: Internal Data x|
E Level Property Value » [fv  search ‘v E
D’ ',J}-_ a Group Test_Status = Fail [ TR_M17_QT 336
M. adl Hoas | [ C2 FFile DataPlugin name = TOM Out of Ranae Data
=) (3 % | Channel  Maximum > 45 I# Out of Range Properties
VIEW :':.-_E‘ File <Enter a property= = <Enter ava..
=
-, | |[cLAND C2AND G Order By: G
ﬁ '\‘J\> 30 Search Results %  Group.Mame % | File.File na.. % | File.Folder -
= | [[¥ Temp_G | Qr_33-6_Lower TR_M17_QT 33.. C\Users\Publi|= Ik
ANALYSIS | |75 | [ Temp_G QT_33-6_Lower TR_M17_QT_33.. CiUsers\Publi
! | P'\’ Temp_H QT_33-3_Lower TR_M17_QT_33.. ChUsers\Publi
¥ Lt [ Temp_H QT_33-3_Lower TR_M17_QT 33.. Ch\Users\Publi
= itk v Temp_F QT_33-3_Lower TR_M17_QT 33.. C\Users\Publi
REPORT P'V Temp_F QT_33-3_Lower TR_M17_QT_33.. Ch\Users\Publi
[N Temp_E QT_32-2_Lower TR_M17_QT 32... ChUsers\Publi —
71‘ 1 3
HIE&I File Browser }\ Search Results /'r
DAC Channel Preview Structure J'{ List J/
AR Select a channel from the file Ooloi{EengElEtoperfies
browser or the search results. Name Out of Range Properties
E Description
Index 2
VISUAL Source Name
) . _— i

File "Ci\Users\Public\Documents\Mational Instruments\DIAdem 2012\Data'TR_M17_QT_32-1.TDM " loaded,

2.22 The properties you want to import should show up in the search results table as
columns, like the Channel.Maximum property. Right-click on the search results table
and select the “Configure Results List...” menu to add the other property columns.

{7 DlAdem - [NAVIGATOR: My DataFinder] =] ===
File Find View Settings Window Help =]
-
Bf Donsa@ < BILGY e
Extemal Data .
MNAVIGATOR '3 Data Portal: Internal Data x|
E Level Property Value » [fv  search ‘v E
D’ ',J}-_ a Group Test_Status = Fail [ TR_M17_QT 336
M. | | X | | C2 F|File DataPlugin name = DM [frs Out af Range Data
=) 3 % Channel Maximum > 45 [fr. Out of Range Properties
VIEW :"_-_EJ File <Enter a property> = <Enterava..
=
-, | |[cLAND C2AND G Order By: G
ﬁ '\‘J\> 30 Search Results %  Group.Mame % | File.File na.. % | File.Folder -
— v Temp_G QT_33-6_Lower TR_M17_QT 33.. ChUsers\Publi =
ANALYSIS | |75 | [ Temp_G QT_33-6_Lower TR_M17_QT_33.. CiUsers\Publi
| ] Pr\, Temp_H QT_333_Lower (| = tu=araa ETRTIT T
¥ Lt [ Temp_H QT_333_Lower Load Data
= Itk [ Temp_F QT_33-3_Lower Register Data
Ea¥d E
REPORT [ e LSS Data Reduction...
v Temp_E QT_32-2_Lower
4 m Display in File Browser
HIE&I File Browser }\ Search Results [
- < Select All
DAC Properties F  Temp_H [Channel) : : Structure ;'{ llstf
MName Temp_H Configure Results List.., %
e Cut of Range Properties
T Description Temperature at bottom "
L#0d Unit c Reset Column Width Mame Out of Range Properties
" ) Description
E Data type DT_DOUBLE Switch Screen Mode e 5
VISUAL Wit 22.59 End Interaction Source Hame
Maximum 45.75
displaytype MNumeric Help
, M e -
File "Ci\Usars\Public\Documents\Mational Instruments\DIAdem 2012\Data’ TR_M17_QT_32- Data Report
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2.23 By default, any search conditions you enter automatically result in that property
showing up in the search results table as a new property column. Uncheck that
checkbox in the lower left of this dialog to cancel this effect so that you can manually
select only the property columns you need to import. Then place your mouse at the top
of the dialog and drag the dialog taller until all the properties appear with no scroll
bar, as shown below.

Configure Search Results List

Property columns to be displayed for each result type

IH
-~

Level Property
1 Group Mame
2 File File name
3 File Falder
4 Channel { <Enter a property>

@Automatically determine property columns from search
|:| Display only property name in column header

3

Maximum results returned by search: 200

4

2.24 None of the remaining properties are ones you care about in building your report.
Select all but the <Enter a property> row in the below table and click on the red X
“Delete” icon to remove these unneeded property columns.

P "

Configure Search Results List

Property columns to be displayed for each result type

IH
-

Level Property
Group MName LDEIih
File File name

File Falder

Channel <Enter a property>

DAutomatically determine property columns from search

|:| Display only property name in column header

Maximum results returned by search: 200 =
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2.25 The first set of property columns you want to add are at the group level. Click at the
right of the “Level” column and an enumeration icon will appear, then select the
“Group” level from the drop-down list. Now only group property names will show up
in the “Property” column.

1

Configure Search Results List

Property columns to be displayed for each result type

Channel Cancel

IH
-~

DAutomaticaIIy determine property columns from search

|:| Display only property name in column header

3

Maximum results returned by search: 200 =

2.26 Double-click on the property value field and type in “Test_”. You will see that a
pick-list of matching group property names automatically appears below the text you
just typed. Select the “Test_Name” property.

Configure Search Results List

Property columns to be displayed for each result type

IH
-~

Test_Operator
Test_Procedure
Test_Status

DAutomatically determine property columns from search

|:| Display only property name in column header

L3

200

4

Maximum results returned by search:
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2.27 In the same way as above, add the group properties “Test_Operator” and
“Test_Procedure”. Next leave the default “Channel” level in the first column of row
4, then type in “Sensor” in the “Property” column of row 4 and select the
“Sensor_ID” property name.

Configure Search Results List

Property columns to be displayed for each result type

Channel Cancel

IH
-~

Level Property
1 Group Test_
2 Group Test_Operator -S————
3 Group Test Procedure  i—
4 Channel 2nso v|
Sensor Calibration_Date
4 Sensor_ID h‘
ST].rpe

[[] Automatically dete

|:| Display only property name in column header

3

Maximum results returned by search: 200 =

2.28 In the same way add the channel properties “Sensor_Type”, “Name”, “Maximum”,
and “Minimum?”. Click on the “OK” button to accept these edits.

- Y

Configure Search Results List

Property columns to be displayed for each result type

Level Property
1 Group Test_Mame
2 Group Test_Operataor
3 Group Test_Procedure
4 Channel Sensor_ID
5 Channel SENSOT_TYPE f——
& Channel Mame Ap—
T Channel Maximum .
8 Channel kinimum A
9 Channel <Enter a property>

DAutomatically determine property columns from search

|:| Display only property name in column header

Maximum results returned by search: 200 =
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2.29 Observe that now all of your configured property columns appear in the search results
table. Select all 8 of these columns (but NOT the first column) by clicking on the
columns headings and using the <Shift> key and the scroll bar, then drag them
together into the Data Portal. This loads all 8 of these property columns as new Data
Portal channels into the default “Out of Range Properties” group. You could
alternatively right-click and choose the menu, “Load Property As Channel”.

/5] DIAdem - [NAVIGATOR: My DataFinder] (=N |
File Find View Settings Window Help |[=e %]
= -
BE DoxnE s 00wtk
D External Data b .
NAVIGATOR & Data Portal: Internal Data X]
f Level Property Value » |[v  search |v [ ]
mf J'; i Group Test_Status = Fail L [ TR_M17_0T 336
M4, doas | | 2 3 File DataPlugin name = DM )| T i fr, Out of Range Data
5| G % Channel  Maximum > 45 [z, Out of Range Properties
VIEW :':. File <Enter a property> = <Enter a values -
=
[ctAND 2AND G OrderBy: G /
ﬁj w 30 Search Results % Channel.sansor_h(_)mﬁa_me Channel.Maximum Channel.Minimum -
= v Temp_F TCT Temp_F 58,24 2236
ANALYSIS | |7y | | Temp_F TC-N Temp_F 66.37 223
| [ Temp_F TC-N Temp_F 6637 223
¥ i fv Temp_H PT-100 Temp_H 756 b=}
mn| [ Temp_H PT-100 Temp_H 756 3
v T J TCK T J 765 270 =
REPORT [ — e
[;"—’ Temp_J) TC-K Temp_J 765 229 -
< — m —
gﬁ@ File Brawser )\ Search Results
R —— .
DAC Channal Preview Structure AList
ERAQE Select a channel from the file browser or the QaitiaiRahgEIRroREMes
L cearch results, Name Out of Range Properties
Index 2
VISUAL Source Name

File "Ci\Users\Public Documents\Mational Instruments' DIAcem 2012 Data\TR_M17_QT 32-1.TDM " loaded.

NOTE: You must drag from a column heading or you will lose your column selection.

2.30 Now that you have found and loaded both the out-of-range data and their properties
into DIAdem as new channels in the Data Portal, you can begin looking at this data.
Click on the VIEW icon at the far left of your screen to switch to the VIEW panel of
DIAdem.

[ DlAdem - [NAVIGATOR: My DataFinder] = e
File Find View Seftings Window Help (=l
| . - :
BE Dons@E: 00 #uaE
NAVIGATOR E External Data Data Partal: Internal Data B
f Level Property Value + [fv seach |+] B
Wh( s | e Grow Test_Status - Fail [ [ W7ot 356
p doaw| | C2 F File DataPlugin name = TDM =1 [ Out of Range Data
} =) C3 % Channal  Maximum > 45 Ll = [z, Out of Range Properties
VIEW '_JF;, File <Enteraproperty> | = <Enter a values < [ Test_ Mame
il Bl wrrerw=wr Ty Order By: G3 [Tx‘ Tast_Cpearator
|DIAdem VIEW: View and Edit Data| [P Test_Procecure
ﬁj = O Search Results = Channel.Sensor T.. Channel.Name Channel.Maximum Channel.Minimum - ['Z sensor
= | |[ Temp_F TCT Temp_F 53,24 2236 [P sensar_Type
ANALYSIS | |75 | | [ Temp_F TC-N Temp_F 6637 223 [Tx‘ Hame
L [ Temp_F TCHN Temp_F 66.37 223 [:z Maxinum
E i [ Temp_H PT-100 Temp_H 756 3 F'% Minimun
£ il Fv Temp_H FT-100 Temp_H 756 3
REPORT [,.:/ Temp_J TC-K Temp_J 76.5 229
[ Temp_) TCK Temp_J 765 289 - Structure j List
ﬁfqgl ‘F_ = i X [2/Minimum .
E iy ile Browser )\ Search Results Name Minimum =
T ey Desaition
DAC Channel Preview Unit
Minimum 3333
SRR Select a channel from the file browser or the 5
search results.
ﬁ Length 0
MNoValues No -
VISUAL = 1r = -l
A%
22,4

File "CUsers\Public Documents Mational Instruments' DIAdem 2012 Data TR_M17_0T_32-1,TDM " loaded.
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2.31 DIAdem VIEW is where you can get a quick look at the data in the Data Portal. First
click on the “New Layout” icon at the top left of your screen to clear the VIEW panel,
then select “Assigned Worksheet Partitions” and “2D Axis Systems Horizontal” in
order to set up your VIEW workspace with two vertically stacked graph areas.

5

VIEW

s

ANALYSIS

¥

REPORT

EiE

DAC

LARQE
FIES

VISUAL

1R DIAdem -

MNAVIGATOR

WO (

[VIEW: MOMAMETDV]
File View Insett Settings Window Help

gl

o =28

r B (=] BT
T | Bl RA A RS
0B
L)

O aE[E s 8 8 F4 % Fime E 2%

[T\ sheets

=5 Ho =
(=l ]

Data Portal: Internal Data x|

(] TR_M17_QT_33-6

[fr ©ut of Range Data

=] ﬂ';rﬁ Out of Range Propeities
[™ Test_name
[T Test_Dperator
[T Test_Procedure
[ sensor
[™ Sensor_Type
[T Mame
[ Maximum
[ Minimum

Structure j List

[2l/Minimum
Mame Minimum
Description
Unit
Minimum 223
Maximum =
Length 30
MNoValues Mo -

m »

Sheet1:Area:l

2.32 Drag the “Out of Range Data” group from the Data Portal into the top graph area in
order to quickly and easily graph all of the out-of-range temperature traces.

S

ANALYSIS

®

REPORT

ELe

DAC

£RAQE
FES

VISUAL

[P DiAdem -

[VIEW: NOMAME.TDV]
File View Inset Settings Window Help

|G B[ 2 & | 38 [N % [Fee i e | D) 2] %

100

100

& - | - v ol - ¥ .‘-"-..;-.4| |
mE| !
@ 0.8
oo /
) L
C 104
g
[ 1R
=
2o
I:IS 0 20 40 &0 80
o
=|[#~ le v ok~ 0~ A
1
0.8
0.6
0.4
0.2
0
0 20 40 &0 a0
[T rTr sheeta

(= o=
=l ]

Data Portal: Internal Data X]

[ TR_M1I 0T334
@42 Out of Range Data_>
= E[,—:, Out of Range Properties
[P Test_Mame
[ Test_operator
[P Test_Pracedure
% sensar

[P sensor_Type
[P Mame
' Mazimum
F123 IMinimum
Structure g List
[2]/Minimum o
Name Minimum =
Desaription
Unit
Minimum 22.23
3
Length 30
NoValues No -

Sheetl:Area:l
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2.33 Drag the “Maximum” channel from the “Out of Range Properties” group in the Data
Portal into the bottom graph in order to plot all the maximum values.

DlAdem - [VIEW: NONAMETDV] (=)@ =]
File View Inset Settings Window Help E=E
Ei% 5A[E: s B8[FN % [ FeFeE 20 CdE= 0D s
NAVIGATOR ;I T — W | k} - Lé - Qli - % ?@‘ A, {':ch ’R’l & Data Portal: Internal Data E3

L

] R_M17_QT_33-6

HE| Y
MQL‘ Y =157 iz, Out of Range Data
[u] Tre
o = =) F[;—: Out of Range Properties
og g -
3 O i [P Test_Hame
— " Tt
[P Test_Operator
" [ Test_Pracedure
ﬁ D:D F123 Sensor
: B | m %) [P sensor_Type
anawvsis |12 Oy s
4 DE E 2 [;123 inmam
e =1 h_

REPORT =T J U
=2 Structure g List

| 0.8 [2]/Maximum =
Name El
Desaription m
06
DAC Unit
- 0.4 Minimum 45.29
LRAQE 765
E 0.z Length 30
NoValues No -
VISUAL = PE—— SR
o=
o 20 40 60 80 100 64j ﬂ
1 % [T e Tr sheeta 45

X-Cursarl: 0 ¥-Cursarl: 0

NOTE: Your queried data may look slightly different than the graph above

2.34 Drag the “Minimum” channel from the “Out of Range Properties” group in the Data
Portal into the bottom graph in order to plot all the minimum values.

[B] Dradem - [VIEW: NONAME.TDV] =@ =]
File View Insert Settings Window Help [=ltax]
n
BE |Dod @ 6 8 [F % [Ft 7w E % %5 Haas bt
NAVIGATOR T fl v &= = éﬂ'? : | m - L£ - ﬁll - % 70‘ A, Ifffl /Wl & Data Portal: Internal Data X
f
k\@ NE | Fo L ) T_M17_QT 336
F B 0V [ Out of Range Data
oo 60 OV 5| |- [fr Out of Range Properties
VIEW i@ OV [P Test_Mame
= [P Test operatar
f 1 a0 [P Test_Procecure
x| OO [ sensor
[ a0 |:| [P Sensar_ Type
anavss |2 [w || [ Hame
o v Ok ' Maximum
¥ =] Ov - i
Ewtin | 5 |
£ il =
* % _
REPORT | Loy || 41 ™ o
. 754 structure fiList
| %70- [2)/Minimum -
= Name Minimum El
851 Description "
DAC . Unit
Minimum 3333
LARQE 551 53
E 0 Length EN
MNoValues No -
VISUAL 5 10 15 20 25 a0 = e : B
icer 22,31 M/-g
3 ¥ L[> [*]\sheet 224
X-Cursorl: O ¥-Cursorl; 0

NOTE: Your queried data may look slightly different than the graph above
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2.35 Both the “Maximum” and Minimum” values are plotted vs. array index, from 1 to 15 in
the below pictured case. Draw out the VIEW legend of the bottom graph by pulling
the right side of the graph to the left with your mouse.

7] Dladem - [VIEW: NONAME.TDV] = e
File View Insert Settings Window Help =]
5
i . — N
BE (Doa|Es 8@ [F 4 [ rde B2 %5 ar 0 by
naviGaTor ||| & | [+ + = @ [ sl vk 2378 | D | 2| % Data Patal: Internal Data %
EE | 2| mor_oTase
MQ E =i n [ Out of Range Data
60 5| |- [fr Out of Range Properties
VIEW EE E ! [P Test_Mame
s [P Test_aperataor
= a0 [P Test_Procecure
j?c oo 2 Sensar
S a0 av [ Sensor_Type
anavss |2 I av [P Hame
= v Ok [ maximum
¥l 2 oW - [ rinimum
5 =]
it | —
RepoRT | Lz |41 T T = &
Structure p List
7 ? [21/Minimum .
&0 Name Minimum F
Description

DAC 50 Unit
] an b Minimum 3353
LRQE 3

E 30 Length 30

MNoValues No -
VISUAL 5 10 15 20 25 a0 = e : i
Index 22,31 /‘/-\_/_/‘\x/_&l
L4l ¥ ¥ sheeta E2i

X-Cursorl: 0 ¥-Cursord: 0

NOTE: Your queried data may look slightly different than the graph above

2.36 In addition to plotting these out-of-range values, your boss has asked you to verify that
no sensor ever logged a temperature change of greater than 60°C. You can calculate
this temperature change by subtracting each “Minimum” value from its corresponding
“Maximum” value. Click on the “ANALYSIS” icon at the left of your screen in order
to switch to the DIAdem ANALYSIS panel.

] DLAdem - [VIEW: NONAME.TDV] [E=H ESE =)
File View Insert Settings Window Help =2
5
i . — N
BE (Doa|Es 8@ [F 4 [ rde B2 %5 ar 0 by
naviGaTor ||| & | [+ + = @ [ sl vk 2378 | D | 2| % Data Patal: Internal Data %
(== oUm SN[ I WY TR S 1Y)
B [ Out of Range Data
60 5| |- [fr Out of Range Properties
EE E ! [P Test_Mame
=0 [P Test_aperataor
40 [ Test_Procedure
Sxg (N £ sensor
] =0 av [P Sensar_ Type
ANALYSIS = [w || [ Hame
o v Ok [ maximum
;wl DIAdem ANALYSIS: Run Mathematical Analysesl aov - [ 1inimum
£ it | =
REPORT | Lo | 41 T = [ v e v ok~ 228 | D v | A
MName Unit Structure p List
EI% i lt:laximum : [2]_»‘Minimum m
60 O Hame Minimum =
DAC ca = Wirimum Bmt'i*"i n
! an Minimum 375
LRQE 3
E 30 Length 30
MNoValues No -
VISUAL s 10 15 20 2 a0 = e : B
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X-Cursorl: 0 ¥-Cursord: 0
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2.37 DIAdem ANALYSIS is where you go in DIAdem to make calculations based on
channels you have loaded in the Data Portal. Click on the “Basic Mathematics” icon
and select the “Subtract” function.

[ Dladem - [ANALYSIS] =]

File BasicMath CurveFitting Signal Analysis  Statistics 3D Special Math  Settings  Window  Help EEE

EE:% EIIEY IR

Data Portal: Internal Data X

[} TM17_QT 336
[ Out of Range Data
=1-[ff; Out of Range Properties
[P Test_Mame
[P Test_aperataor
[P Test_Procecure

['# sensor
[* Sensor_Type
e Mame
F% Maximum
['2 Minimum
REPORT
Structure p List
EI"E [2)/Minimum o
y Name Minimum
] Description
DAC = Unit
A Minimum 22.3
A ‘..' 73
ﬁ — Length 30
) NoValues Mo -
VISUAL Eaiy) = e 2 L
22.31 /‘/-\_/_/'\x/-ﬂ
224

2.38 Each function in DIAdem ANALYSIS pops up a configuration dialog where you select
the Data Portal channels to use and any additional function parameters. In this case
you just need to select the two channels to subtract one from the other. You can select
the channels by choosing from the enumerated drop-lists in the dialog or by dragging
channels from the Data Portal. Drag the “Maximum” channel from the Data Portal
into the first channel field and the “Minimum” channel from the Data Portal into the
second channel field, as shown below.

5] DlAdem - [ANALYSIS]

o || &8
File BasicMath CurveFitting Signal Analysis  Statistics 3D Special Math  Settings  Window  Help =[]
[E:E 7
é —| subtract o
NAVIGATOR Data Portal: Internal Data X]
J‘ Channels to be subtracted Input data
T\;;L - Minuend: [l Temp_G - Temp_G[*C] [ TR_M17_0T 336
M/w E;a - Temp_F [*C] & [fe, Out of Range Data
‘g Subtrahend: [1)/Temp_F e =iz, Out of Range Properties
VIEW { ‘I; [P Test_Hame
: [ Test_operator
t, [ Test_Procedure
ﬁj - [ sensor
i i .
[+ [P sensor_Type
ANALYSIS ‘ [ [P Mame
MILII o 500 1000 1500 2000 P o
= I
Tirne [
Fuvr | L &
k= ity Result data
REPORT E Subtracted [*C]
20 Structure i List
;]:ﬂjfﬂ @ B 15 [2/Maximum -
ot & 10 Name
A= 5
L o Description
t'.‘j = =
DAC [z s Unit
| ‘,‘l' Minimum 45.29
CRQE | A = 6.5
ﬁ = 104 Length 30
| 0 S0 1000 1500 2000 NoValues No 8
visuaL | 5D Time [s] = PR
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oK ] | Cancel | [ colculate | | Help | 64
48
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2.39 This function has no further parameters to cofigure, it will just subtract each minimum
value from its matching maximum value and create a new channel of difference values
in the Data Portal. Click on the “OK” button to run the function and exit the dialog.

] D1adem - [ANALYSIS]
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! subtract o [ =s
Channels to be subtracted Input data
Minuend: - [ ——"—
Minirnura []
suptranen: [T -
70
B0
S0
40
ANALYSIS 30
I T T T T T 1
a 5 10 15 20 25 30
Result data
Subtracted ]
REPORT -
o
oa0
g
el
I
40
DAC
)
cAQE | a0
FESE B =
visuaL | =T ] H 10 15 20 25 30
—_ T
l} [ Cancel ] [ Lalculate ] [ Help ]
S
< ¢

== =]
5]

Data Portal: Internal Data X

[} TM17_QT 336
[ Out of Range Data
=4[, Out of Range Properties
[P Test_Mame
[P Test_aperataor
[P Test_Procecure
[ Sensor
[* Sensor_Type
e Mame
F% Maximum
['2 Minimum

Structure p List

[2/Minimum
Minimum

) »

Name
Description
Unit
Minimum

22.3
3
Length 30
NoValues

r

_No
e

ZZ.B:l
22.4

2.40 Notice that the output of this “Subtract” function is a new channel in the Data Portal
called “Subtracted”. Right-click on this new “Subtracted” channel and select the

“Rename” menu.
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File BasicMath CurveFitting Signal Analysis  Statistics 3D Special Math  Settings  Window  Help

===
=l x|

ChnSub (07/24/2014 22:04:21
Input channels:

[2]/Maximum []

[2)/Minimum []

NAVIGATOR &

Result channels:
[2]/5ubtracted []

The channels have been subtracted.

Data Portal: Internal Data X]

] R_M17_QT_33-6
[z, Out of Range Data
E-ffz; Out of Range Properties
[P Test_Mame
[ Test_operator
[ Test_Procedure
[ sensor
[P sensor_Type
[P Mame
' Mazimum
F2 inimum
e m—

New

structure f) Cut
Copy

Name Paste
Desaription
Unit

Delete
Minimum

Maximum l}
Length Pin
E‘.DVEIUES Select Pinned Channels

48
32

Remove All Pins

i

Display Only Pinned Groups/Cha

Go to Group/Channel...

S R

© 2003-2014 National Instruments Corporation. All rights reserved.

DIAdem Hands-On Exercises, page 45 of 180




2.41 Type in “Temp Delta” and hit the <Enter> key on your keyboard to name the
difference between the minimum and maximum appropriately. Now you are ready to
look at the channel you created, so click on the “VIEW?” icon at the left of your screen

to switch back to DIAdem VIEW.

[ ———
1B DlAdem - [ANALYSIS] [srEf=]
File BasicMath CurveFitting Signsl Analysis  Statistics 3D Special Math  Seftings  Window  Help oPE
I ARS
m ChnSub (07/24/2014 22:04:2 Data Portal; Internal Data x
Input channels: I 3 ]
TR_M17_QT. 355

[21/Maximum []
[21/Minimum []

- Out of Range Data
Out of Range Properties
[P Test_Mame

T Tast_Operatar
Test_Procedure
Sensor
Sensar_Type

Result channels:
[2]/Subtracted []

The channels have been subtracted.

[2)/Temp Delta -
Name Temp Delta El
Description Input: [2]/Maxi BT
Unit
Minimum 2294
Maximum 53.6
Length 30
NoValues Mo A
48 %
32
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2.42 Drag the new “Temp Delta” channel from the Data Portal into the bottom graph to
plot it alongside the temperature “Maximum’ and “Minimum” values.

D] DlAdem - [VIEW: NONAMETDV] ===
File View Inset Settings Window Help E=E

[Eé% & @|[E e & @ [N e e B 28 A= 0D s
& = F Data Portal: Internal Data X
NAVIGATOR 1: A =-§‘T? |Qvuvakv%,¢,‘ "'i¥5|’R’|*®
=E | Y “ | Roai_QT336
k@ @ - 0OV [z, Out of Range Data
av = £ [ Out of Range Properties
0o T y
VIEW og Ov [P Test_Mame
C ol [ Test_operator
[ Test_Procedure
ﬁ o/E [ sensor
== OV [P sensor_Type
anawvsis |12 Hv [™ Hame
= = |7 [ Maximum
P |2 Ov - 12 Minimum
E =] :
repoRT | L || A1 & = @ [0 - e - ok -2 2 | 2 - | A
Mame Unit Structure p List
n Laxlmum P [2/Temp Delta -
& oW Name Temp Delta E|
. o g Miriman Bmt..pu n Tnput: ZlMaximum &7)...
e 40 Minimum ;;24
E an Length 30
NoValues No <
VISUAL < 0 5 P = = = PE— e
T —T— T 431 w
32
[l r ¥ sheeta

2.43 Now you can see that the “Temp Delta” values for each out-of-range sensor never
exceeded 60°C (although they came close), so all your furnaces should still be OK.
Your boss will be so pleased. Now you want to turn these graphs into a report you can
share with others. In order to re-use what you have here in VIEW, click on the
“Transfer to REPORT” icon at the top of your screen.

DiAdem - [VIEW: NONAME.TDV] [E=H ESE =)
File View Insert Settings Window Help =2
L] = —
B Doa @ s @ FE %[k reE 2GN«ars i b 5
NAVIGATOR | >+ = | TSR R TR ‘ Transfer to REPORT g Data Portal: Internal Data x|
EE || I ] T®M17_QT 336
@ [ = O [l Out of Range Dat
0 |- i, Out of Range Data
oo 60 ow || |2 [ Out of Range Properties
VIEW oo [= | [P Test_Mame
=0 [P Test_aperataor
] 40 [ Test_Procedure
Jxg (OO 2 senon
. a0 oV [P Sensar_ Type
anavss |2 I Ov I™ Hame
= 0 Ok [ maximum
¥ aihin CE oW - [ rinimum
= = [ Temp Delta
T % Temp
RepoRT | Lz |41 T T = o
MName Unit Structure p List
[ X
" T [2)/Temp Delta B
60 oW Hame Temp Delta E
e @ iy M Bmt..w n Input [Z/Maximum 37)...
Minimum 333814
RO o BV 536
E 30 Length 30
MNoValues No -
VISUAL 5 10 15 20 25 30 = Lx = i
B B e T— v |ee %
3z
[« »[¥]sheeta
X-Cursorl: O ¥-Cursorl; 0

NOTE: Your queried data may look slightly different than the graph above
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2.44 The REPORT panel in DIAdem is where you create publication quality reports by
dragging and dropping and configuring different report objects. The transfer from
VIEW you just selected automatically re-creates the static report you had in VIEW
with fully configurable REPORT objects. You don’t really need the legend for the top
graph, so right-click on the top legend and select the “Delete...” menu. Click on
“Yes” when asked to confirm the deleting of the top legend.

s

ANALYSIS

REPORT

MO TPL D ®mEET T L

Paste

NN

Rename...

Copy as Script

Move to Foreground

Move to Background

fr Temp_c3
VS

] DlAdem - [REPORT: EXAMPLETDR] =N EoR(~>==)
File Edit View Inset Settings Window Help EEE
: =a SRR LE 9 2L XE Eal N |
$F
NAVIGATOR ! B I U A-A4 & 05 — e ¥
Data Portal: Internal Data B3
o) |
Cut TR_M17_QT_33-6 a
5 Out of Range Dat;
VIEW - [, Out of Range Data

m

i One Layer Up -t. v s =
— ucture j Lis
Temp Dele One Layer Down
;ﬁ% &0 )
— Add Free Coordinate DLpknniopEes
_ L of the objects selected
D8 o0 — Add Curve Coordinate 4 in the structure or list view,
LRAQE a0 Add Iscline I several objects
E are selected, the
4 Display.. commen properties
w - X are displayed.
VISUAL - — -1 Scale Axis Automatically
L—_ - 4t Channel preview
5 10 15 i 5 Rotate Interactively terminated.
| | | |\Maxm|um Histagram g Maximum Histograml A Data Report A VIEW-REPORT Switch Screen Mode

2D axis system "Area: 1" Legend End Interaction

o

DI&demn

[l

Rermowve 20 axis system “Area: 1" Legend?

~
EHJ
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2.45 If you have other sheets in the REPORT panel that were created prior to the one you
just transferred from VIEW, right-click on each old sheet and select the “Delete”
menu. Click on the “Yes” button when asked to confirm the sheet deletion.

Rename are displayed.

) Copy... Channel preview
Logic = Page 10f 4
Manage...

terminated.

DlAdem - [REPORT: EXAMPLE.TDR] E@
File Edit View Insett Settings Window Help EEE
IE% A LE BB RE 9|2 X BRERH
=l £ ¥ A A & |05 e & ]
v d8 5 v N _
- N Data Portal: Int: | Dat:
k@ E‘] Histegram: Maximum (30 values) ata Tortal Interna’ Data £
i ] R_M17_QT33-5 ~
VIEW N £ [ff, Out of Range Data
fr Temp_c ‘E‘
f ‘I—. fr Temp_c1 L
,\‘ 5 [ Temp_H
Ei @ v Temp_H1
ANALYSIS 4 v Temp_F
@ fr Temp_F1
w v Temp_E
: s z Y Temp_E1
i % v Temp_c2
o [ Temp_G3
rReECES : % ) = % % % 8 [ T -
Structure j List
% ‘ | ‘ ! 1 Display properties
of the objects selected
o B e E i in the structure or list view.
N
LRAQE =i = I several objects
E ..De\ete are selected, the
i comman properties
p—
—
LA L2

', Maximum H\staglam

Troaerreporey, VIEW-REPORT

o

[l

© 2003-2014 National Instruments Corporation. All rights reserved.
DIAdem Hands-On Exercises, page 49 of 180




2.46 The default sheet name “VIEW-REPORT” is not very helpful in describing the out-of-
range data graphs you’ve created. Right-click on the “VIEW-REPORT” sheet and
select the “Rename” menu.

| DlAdem - [REPORT: EXAMPLETDR] =N EoRE==)
File Edit View Inset Settings Window Help
BE (DB G @ mb koL e x| @ BeBErHE
21| ¥ HoOA - S T — & .3
NAVIGATOR s 4 2 &L
& Data Partal: Internal Data X
o
[] TR_M17_QT.33-6 A
VIEW Bl iz, Out of Range Data
Y Temp_G =
v [
ANALYSIS
Fuie @
Clabi gy _
REPORT ' [ Temp_o3
v Temp_H2
- 0 3 A =
E[IEI%] w R NewSheetto Ene B SYI'U‘I[\'I.E List
0
ew — TR_M17_QT 336 -
DAC w0 Delete / Name TR_ML7_QT 336
— Desaription
EN — — Title DlAdem Example Data Set: ~
Copy... T * Channel preview
Manage... i = = terminated.
1R :Tl—l—l\WE‘J.’—REPOETEE
e

2.47 Type “Out of Range Data” to rename the group and hit the <Enter> key on your
keyboard. It looks like the legend in the bottom graph is hiding part of the data.
Luckily, each object on your REPORT layout can be moved at will. Click on the
legend, then drag it to an open space on the left.

] DlAdem - [REPORT: EXAMPLE.TDR] =N =R
File Edit View Insert Settings Window Help BEEE
e [ - - -
[rg:f:li GE Gz sa2REE 920 X R B 5| E e
NAVIGATOR M GBI U &~ AL 05— L
& Data Portal: Internal Data Ed
oy .
] TRM17_QT33-6 o
VIEW [ Out of Range Data
N Temp_G =
f [ . < Temp_G1
.'( M Temp_H
E ﬁ [ Temp_H1
ANALYSIS =mp_F
@ emp_F1
w emp_E
e Y Temp_E1
= bidlaty @ emp_62
REPORT frv Temp_c3
fr Temp_Hz i
HI% Structure f§ List
=
T B — TR_M17_QT.336 -
DAC w0 Name TR_ML7_QT 336
— Description
=1 =7 - — — Title DlAdem Example Data Set: ~
= T + ' Temanmen
: " h = = terminated.
g gl 3 ﬂﬁ Out of Range Da@

2D axis system "Area: 2" Legend

© 2003-2014 National Instruments Corporation. All rights reserved.
DIAdem Hands-On Exercises, page 50 of 180




2.48 You need to add a table of the measurement properties to this report, but there is no
more room on this sheet, so you should add a second REPORT sheet. Right-click on
the “Out of Range Data” sheet and select the “New” menu.

] DlAdem - [REPORT: EXAMPLE.TDR] =N =R
File Edit View Inset Settings Window Help = x|
i . -
BE DobaE: eabthnlap e Xk BB E
. . 5 o — P .
v I H 3w A A 08 *
M)’ & Data Portal: Internal Data Bl
K\ !
= ] TR_M17_0T33-6 "
VIEW [ Out of Range Data
[V Temp_6 =
f [ . frv Temp_c1
Sy Fr Temp_H
ﬁ Y Temp_HL
ANALYSIS =mp_F
@ emp_F1
w Temp_E
e Y Temp_E1
REPORT @ o [ pv Tem|:iG3
o4 fr Temp_Hz v
HI% Add New Sheet to End . i Structure A List
ERS .ﬂm - y
- s j TR_ML7_QT.336 -
DAC o Delete Name TR_M17_ QT 336
- Description
ER [zvepez o Title DIAdem Example Data Set; +
L= = t | T Channel preview
Manage... = = 2 terminated.
. g« w41 T out of Range Datd )

2.49 Right-click on the new sheet and select the “Rename” menu, as before to customize
the name of the new sheet.

[ DlAdem - [REPORT: EXAMPLETDR] ===
File Edit View Insert Settings Window Help
BE (DoB G & mb ka2 e x| @ z=lh R Ry
21| 1 HoOA - S T — & .3
NAVIGATOR s 4 2 &L
& Data Partal: Internal Data X
Tont
[ [] TR_M17_QT.33-6 A
VIEW
v [
ANALYSIS
¥ @
EE it % P Temp_G2
REPORT [ Temp_o3
[ Temp_H2
R [ - =
Add New Sheet to End Structure A List
il -
TR_M17_QT 336 -
- Delete Name TR_ML7_QT 336
Description
IS Title DiAdem Example Data Sat: +
e = ¥
£ Channel preview
~ Manage... terminated.
|« 4[>+ out of Range Data i sheet K
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2.50 Type in “Out of Range Properties” and hit the <Enter> key on your keyboard to
give this new sheet a descriptive name. Now you want to insert a table object onto this
new sheet. Select the “2D Tables” icon at the left of your screen, then select the “2D
Table with Horizontal and Vertical Separators” icon.

| DlAdem - [REPORT: EXAMPLETDR] =N EoRE==)
File Edit View Inset Settings Window Help
BE (DoB G & mb ka2 e x| @ R BrE
21| ¥ HoOA - S T — & .3
NAVIGATOR s 4 2 &L
& Data Partal: Internal Data X
Tont
[] TR_M17_QT.33-6 A
VIEW Bl iz, Out of Range Data
Y Temp_G =
f [ > Temp_G1
x Temp_H
E emp_HL
TN
ANALYSIS =mp_F
@ 25 Table with H tal and Vertical Separaty Teme-f
. able with Horizental and Vertical Separators IV Temp E
b P
:idﬁ.‘:i*‘l‘ - [ Temp_E1
& il % fr Temp_c2
REPORT [ Temp_o3
v Temp_H2 I
ta
Structure A List
TR_M17_QT_33-6 A
DAC Name TR_ML7_QT 336
Description
[ Title Dlidem Exampie Data Set: ~
Channel preview
terminated.
¥l @

[« #[# [} out of Range Data }@f_ﬂangepmpeut\esj

2.51 Now hold the mouse button down while dragging the mouse from the top left to the
bottom right of your screen to outline the desired location of the new table object.

[ Dladem - [REPORT: EXAMPLETDR] =N =R
File Edit View Inset Settings Window Help EEE
BE DobaE: eabthtla» e xR B B | B e
NAVIGATOR | - do A &[0 -] &

MD (_J Data Partal: Internal Data X
= ] TR_M17_0T33-6 "
VIEW Ekffp Out of Range Data

N Temp_G

m

M Temp_H
Y Temp_HL

5

ANALYSIS

Y Temp_E1
emp_652

REPORT frv Temp_c3
fr Temp_Hz i
EII% Structure p List
TR_M17_QT 336 -
DAC Name TR_MLZ_QT 336
Description
Title DlAdem Example Data Set; ~

Channel preview
terminated.

:
P e Pl @EIEIT L

| | | |\OutofRangeData Qut of Range Properties

Diagram display has finished,
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2.52 Drag the “Out of Range Properties” group in the Data Portal at the right of your
screen into the new table object in order to assign the table columns.

] DlAdem - [REPORT: EXAMPLETDR] (== ][=]
File Edit View Insert Settings Window Help
BE DB G e mbtkkap e x| @ R BrE

NAVIGATOR JBIIE] &- & & [05  crmee o] 2
oy

VIEW

s

AMNALYSIS

Data Portal: Internal Data X]

[} TR_M17_QT.33-6

[ Outaf Bangaata

[=2:™¥, out of Range Properties
o T—

/—/ [P Test_Operator

______.-——'— [Pt Test_Procecure
‘__/ [# sensor

[P Sensor_Type

:
[P Z @HET L

it
W [P Hame
e F2 Maximum
[ Minimum
REPORT [ Temp Detta
;II% Structure p List
Out of Range Properties -
Name Out of Range Properties (| =
DES Description
Index 2 <

Channel preview
terminated.

<«
«

| | | |\OutofRangeData Qut of Range Properties

2.53 Now you see the out-of-range properties for the first 10 measurements, because the
table object defaults to show only the first 10 rows. Right-click on the table and select
the “Display...” menu in order to change the table configuration.

9] DlAdem - [REPORT: EXAMPLE.TDR] =N =R
File Edit View Inset Settings Window Help =]
=
| . S
BE Dod n@E: endhhhlalpe Xz BB e
aly. o . B m— .
NAVIGATOR : e =
& L i p-— e [ Data Partal: Internal Data x|
T R
] TR_M17_QT33-6
l_. [ Out of Range Data
VIEW - . "
e = = [ Dut of Range Properties
[Pt Test Mame
weer | s | cosran =@ = Fhat -
ﬁ Delete.. ['r Test_Operatar
. [ P Test_Procedure
ANALYSES wisct | semier | oot s Rename... =m Y [ Sensar_D
@ Copy as Script [7e sensor_Type
Fhat
¥ wieer | sewr | coras B e [P Hame
= L | Move to Foreground L F% paximum
REPORT [ Temp Daita
One Layer Up
wese | ceme | couan =s =s
HI% One Layer Down Structure A List
e ceme | sena Add Free Coordinate = =8 Out of Range Properties m
DAC . Name Out of Range Properties ;| =
wisse Fai Heatrg B Add Curve Coordinate 4 N 23 Description
=1 Add Isoline Index 2 i
wizn Pau eaira B = 23 Channel preview
| & terminated.
Pl g« w | | | |\Out of Range Data j, Out of Range Pry Scale Axis Autcm%cal\y
2D table "2DTahlel” Rotate Interactively
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2.54 Click on the “Scaling” tab in order to find the row property you are after. Now
change the “Table length” setting to “Automatic maximum?” in order to display all
the table rows and click on the “OK” button to accept this change.

Table Definition =~ ==

Table Columns Heaclings ] Column Praperties | Display | Pasition |
Table length: ol Automatic maximum b

Start at row: 1

End at row: 10

Step width: 1

:_q I Cancel I I Ereview I I Help

2.55 Now you have created the report your boss wanted. Click on the “HTM Export” icon
at the top middle of your screen in order to output this report to a web page format for
easy posting and viewing.

[ DlAdem - [REPORT: EXAMPLETDR] =N EoRE==)

File Edit View Insett Settings Window Help
n —
¥ ! Y B ¥ o oS A y o
EBg Dok L% (3 SIE AP ANE: W B8R E
D i«! [ells:] & x £ [mi 7 By
& A s ini.. - -
NAVIGATOR = HTM Export - — =
= & [T FRPSER PR S - N - [r— [N r—— Data Partal: Internal Data X
oy s T T ) T B
P2 s P corg | s1zamm TeT Temp o 5= =3 2 - -
wissr | gerever | cooran | swan | et | wemsw | s | mem | e (3 TR_117_0T 33-6
VIEEW MizeT dernier coaling B 812 201 TeT Temp_H 1575 ey EXCE| B H,—,r Out of Range Data
wiac: dereier | Gostgn | stz 2zt o Temp_r [ e Z348 = [[» Out of Range Properties
wieer | serer | comrs | s | Ted | Tewr | s == s M © OERIop
P Geoge | comrg® | w11zt P | Tems e ws = B [P Test_Mame
ﬁ MiEE. Geage Cooling B 811731 PT-100 Temp_E &5 =8 En [P Test_Operator
Xz Wiz Tau eaira s | sz o7 | Tems e = EER o
wiese | par | wemrgs | s | ot | Temn | et T T [T Test Procadure
ANALYSIS M1 oeane Bumirg 811231 PT-100 Temp_H B ) 2621 [Tﬂ Sensor_ID
wis Geone Bunirg | 651231 | Frim | TemoW @ = EZTH [t 5 T
wiis Pau P =) To Temp_n ais z4s =m L sensor_Tipe
W WS Fou Bunrg | A3io= Te Temp_H T EX 25m [P Hame
i wiers | oeone | wmne | s | rrm | eme | ws = = B P2 Maximum
E2 Il wis Geame Bunirg | 611231 | frim | Temps ey = EX] By
= witse | e | b | sEmr | 7ot | Teme | er | ms | ms ) [ Minimum
REPORT [T Geerge Burirg 512201 ToT Temp_E a1z Ere) EER ['% Temp Delta
wiss, Geope | cowrgs | eiezn TeT Temp.G =1 =7 EX)
wions | oeene | ceoran | vemn | wr | wemso | = =1 =
wis Geone Bunig | stz TeT Temp 0 =5 =5 ET) Structure i List
Mir-A5 Deeme Bumirg 815200 To-T Temp_G EX EXD) ETTI
ab, wirs e Bunig | 152w Te Temp_t == == == Out of Range Properties ~
=i uiioss Grame Bumirg | ste w0 TeT Temp_r =2 =3 == .
DAC Wirss | Geae By | saan Ten Temp_t EE] =3 wm Name Out of Range Properties : =
wies | oeone wumig | pm a7 o e ¢ = =2 o Desaription
=1 e vas | deaiws | wrier | rrao | vewpw | 1es = == i 5 o
e Fau Weairas | A7 _te1 PTim | Temo_h T = =2s | = i
MIEE Pau Healng B Bi5 242 TC-K Temp_J 68 == 25 [} Channel preview
e Fau Weaira s | €152z i3 Tem i 755 BT ETI | T
fl AR El | | | |\Out of Range Data jy Out of Range Properties /_

2D table "2DTablel”
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2.56 Select to save the file to the Desktop, name the file “Temp Report.htm”, then click
on the “Save” button to save this two page report to HTML format. Click “Yes” if
asked to confirm overwriting an HTML file of the same name.

Save HTML File As ==
Savein: 1 - @ Ir o m,
= — = Robert Small
= ibraries obert Srma
e
” = || System Folder l% System Folder
Recent Places l—im « -
... i
/ ! \ -L: Computer o Metwork
=SS System Folder L System Folder
Desktop
S
Jliy =
Libraries
5
L*
Computer
“w
Metwork

File name: ( Temp Heport.htm) - Save

Save as type: [HTML Files {*.HTM) '] [ Cancel

2.57 Open Windows Explorer, navigate to the Desktop, find the “Temp Report.htm”
file you just created, and double-click on it to review your HTML report in your
default internet browser before posting it.

[E=H Eol =X
@U'|! Desktop » - | +y | Search Desktop o
File Edit View Tools Help
Organize & Open ~ Share with E-mail Bun Mew folder % - O @
¢ Favorites -l Libraries
:
& Downloads = 1M Computer
%# Dropbox €l MNetwork
=] Recent Places [ZH Control Panel
£ Recycle Bin
= Libraries i Temp Report.pdf
%] Documents ) Tergp Regort
J’. Music & Temp Report.htm
= Pictures
E Videos
Temp Report.htm Date modified: 7/24/2014 10:30 PM Date created: 7/24,/2014 10:30 PM
Chrome HTML Document Size: 367 bytes
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2.58 This is your final report— notice how the sheet tab names in REPORT automatically
became section headers in the HTML report as each REPORT sheet was appended
below the previous one in the continuous HTML page format.

Out of Range Data
b aximum
0 hinimum
—— |Temp Delta
60 -1~
a0 - R
40 1
30 -1 —
— — —=— T |
¥ L I T
3 10 13 20 23 30

Out of Range Properties
Test Hame Test Ope@Eor Test Procedere Sewsor_ID Sensor_Tye Name Mazimm Miximim Temp De ia
hi17- A5 Faul Cooling A B1Z_201 TC-T Temp_G 45.29 2235 2294
h17- A5 Faul Cooling A B1Z2_201 TC-T Temp_G 45.29 2238 2294
hi1S-C7 Jennifer Cooling B B1Z_z201 TC-T Temp_H 4575 2252 2316
hi18-CF Jennifer Cooling B B1Z2_201 TC-T Temp_H 4575 2250 2316
hi15-C7 Jennifer Cooling B B1Z_221 TC-d Temp_F 4587 2239 2348
hi15-C7 Jennifer Cooling B B1Z_221 TC-d Temp_F 45.87 22329 2348
hi18-84 Geonge Coaling B B11_231 FT-100 Temp_E 465 228 236
hi18-84 George Cooling B B11_231 FT-100 Temp_E 465 29 236
hi18-84 Faul Heating B B1Z_201 TC-T Temp_G 467 2.4 24.3
h112-B4 Faul Heating B B1Z_201 TC-T Temp_& 457 224 24.2
W17 - A5 Geonge Burning B11_231 FT-100 Temp_H 4244 2223 26.21
W17 - A5 FEorge Buming B11_221 PT-100 Temp_H 48,44 22.23 26.21
hil17- A5 Faul Burning AR 3257 TiC-J Tamp_H 4398 2245 2603
W17 -A5 Faul Burning AZ1_282 TC-Jd Temp_H 42,492 2245 26032
hi17- A5 Geonge Burning B11_231 FT-100 Temp_& 49.55 23 26.55
[N IER ] Feomge Burming B11_231 PT-100 Temp_t 49 .55 23 26.55
M7 - A5 Faomge Buming B1z2_201 TC-T Temp_E 49,72 2252 272
hi17- A5 Geonge Burning B12_Z201 TC-T Temp_E 49.72 2252 272
M1E-B4 FEorge Cooling B B1G_2320 TC-T Temp_t 52.1 22.7 20,49
hi13-B4 Geonge Coaoling B B1G_230 TC-T Temp_& 52.1 22T 20.4
W17 - A5 Geonge Burning B16_230 TC-T Temp_%G 56.91 228 3401 -

NOTE: Your graph and table may look somewhat different from those pictured above.
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Exercise #3 Create Automated Analysis and Reporting

Scenario:

Your group is rolling out a new low frequency acoustic data test rig— you
already have three data files with many more coming in soon, and you will be in
charge of reporting all this data. You need to look at this early data, determine
the best way to analyze and report it, then develop an automatic reporting process
so that you can quickly create reports as more and more data come in. You will
load the first data set in NAVIGATOR, take a quick look at the data in VIEW,
apply a digital filter to the data in ANALYSIS, then create a custom display of the
data in REPORT. Once you have gone through these steps interactively for the
first data set, you will repeat them with the VVBScript recorder running in SCRIPT
for the second data set, in order to automatically generate your reporting script.
You will then test the new reporting script with the third data set to verify that
you are ready for the full roll-out.

3.1 First get ready to load data into DIAdem. Make sure that the “NAVIGATOR” tab at
the top left of your screen is selected. Next make sure the “File Browser” tab is
selected at the bottom left of your screen. Finally, if you don’t see the simple search
bar (pictured below with the text “<Enter text to find in search areas>"), then click on
the toggle button at the top right of your screen to switch back to the simple search

show

n below, since it takes up less room (no searching in this exercise).
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3.2 Click on the “Delete Internal Data” icon at the top left of your screen in order to clear
out the Data Portal and start with a clean slate. Click the “No” button if you are asked
if you want to save changes to the data in the Data Portal.

[0 DIAdem - [NAVIGATOR: My DataFinder] =N ol ==

File Find View Settings Window Help = o
-
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"MaMare” data changed. Save changes?

_ ,

E—

3.3 Open up the “National Instruments” folder under the “Search Areas” node and
navigate down to the “DIAdem 2014\Data\” directory. Drag the file “Demol. TDM”
from the file browser on the left into the Data Portal on the right of your screen. This
loads the data, properties, and hierarchy of that data file into DIAdem memory.

@ DIAdem - [NAVIGATOR: My DataFinder] E@
File Find View Settings Window Help =2
-
| . - :
BE Don=@ G
NAVIGATOR E Etenalllaia Data Portal: Internal Data E3
{ <Enter search text> Search =]
N (7 motlame
MQ :{:{; B4 My DataFinder a a
I - S;a:h;\reail . .
=) = ational Instruments
Vel l::'Ff‘ [ Circuit Design Suite 13.0 /
S £ o
_ﬁc g E9 oviz013
d | = ) DlAdem 2012
ANALYSIS _:;@ =-£ Dladem 2014 32-bit)
=2 Data
¥y [t£] 2D_UserFormat.TDM
# [] AnalyseSelChannels_32-2.TDM
Ew f_ﬂ AnalyseSelChannels_32-3.TDM
REPORT Ej AnalyseSelChannels_32-4.TDM
[t&] Datal.tdm
[&£) Dataz.tdm
HI% ] Date3.tam Structure j List
[&] Data4.tdm
DAC ¥_Damal s NoName -
Name NoName E
AW 2T DEmGZ att Deseription
E [£) Demo2.TDM Title Il
[t&] Demo3.TDM Author -
VISUAL [@ DRIVE.DAT e Channel preview

terminated.

File Brawser A Search Results

© 2003-2014 National Instruments Corporation. All rights reserved.
DIAdem Hands-On Exercises, page 58 of 180




b

3.4 You see now that the “Demol.TDM” file contains one group of 2 channels— a “Time’
channel and a “Noise” channel. In order to get a quick graphical look at this data, first
change to the VIEW panel by clicking on its icon at upper left corner of your screen.
Then click on the “New Layout” icon at the top left of your screen in order to clear the
VIEW panel and start from scratch. Click the “No” button if you are asked if you want
to save changes to the VIEW layout you have currently.
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 DlAdem ==
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5

3.5 Click on the “Assigned Worksheet Partitions” icon at the top left of your screen and
then select the “One Channel Table with All Channels” icon in order to create a table
that displays the values of the “Time” and “Noise” channels.
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3.6 Right-click on the new table you just created and select the “New Area>>Top” menu

in order to create a new VIEW area above the table you have.
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3.7 Right-click on this new blank VIEW area and select “Display Type>>2D Axis
System” in order to define the top area to contain a 2D graph. In this way you can
freely define the number, layout, and function of all VIEW areas.
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3.8 Select the “Demol” group in the Data Portal at the right of your screen and drag it
into the top VIEW area. Dragging the entire group will automatically graph the
“Noise” channel on the Y-axis vs. the “Time” channel on the X-axis.
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3.9 Now you see the acquired signal from your “Demol.TDM” file in both graphical and
tabular fashion. You suspect there is high frequency noise in this signal, so you decide
to try to remove this unwanted noise by applying a digital low-pass filter.
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3.10 Click on the ANALYSIS tab icon at the left of your screen in order to switch to the
ANALYSIS panel, then click on the “Signal Analysis” icon at the left of your screen
and select the “Digital Filters” function to launch its configuration dialog.
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3.11 Note that the “Time” and “Noise” channels are automatically selected in the “Time
channel” and “Signal channel” fields, respectively. Make sure the “Filter mode” field
is set to “Lowpass” and type in “100” for the “Limit frequency [Hz]” value. Finally
click on the “IIR Parameters” tab to set additional filter details.
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3.12 Make sure the “Filter type” is set to the default “Bessel” value, then check the “Force
zero phase” checkbox— this will make the filtered waveform a better fit of the raw
signal. Now select the “OK” button to execute the digital filter function.

Digital Filters = 2

Channels to be analyzes Input data anel result data

Time channel: [l Time -
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[] correct start/Enc offset

0.4

0 0.z 04 06 08 1
Time: [5]

@[ cancel | [ calewate | | Help ]

3.13 You can see that the resulting filtered signal is stored as a new channel in the Data
Portal called “FilteredSignal”. The ANALYSIS panel also shows a log of the digital
filter calculation you just executed.
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3.14 Click on the VIEW icon to switch back to VIEW. Then click on the “Time” channel
in the Data Portal and hold down the <Ctrl> button while clicking on the
“FilteredSignal” channel in the Data Portal— this selects only those two channels.
Now drag the two selected channels into the top VIEW area to plot the newly
calculated FilteredSignal channel vs. the original Time channel on the top graph.
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3.15 Now you can see the raw signal and the filtered signal side by side, but it is hard to see
the difference at the full graph scale. Click on the “Band Zoom” icon at the top left of
your screen, then click on the graph and drag the mouse to the right to outline a small
time region in order to zoom into it.
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3.16 Now you see only the region you just highlighted with the mouse— and you see that
the green digitally filtered signal is nearly the same as the red raw data signal, just
much less noisy. You decide this is just the signal processing you need, and now you
want to create a report of this data.
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3.17 Click on the “REPORT” icon in order to switch to the REPORT panel, then click on
the “New Layout” icon at the top left of your screen in order to clear the REPORT area
of any previous sheets or REPORT objects. Click on the “No” icon if asked if you
want to save your changes to the current REPORT layout.
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Diagram display has finished,
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3.18 Click on the “2D Axis Systems” icon at the top left of your screen and select the “2D-
axis systems with grid” to insert a new REPORT graph object.
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3.19 Click and drag your mouse from the top left to the middle right of the REPORT area
in order to outline the location of the new REPORT graph object.
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3.20 Drag the “Demol” group from the Data Portal at the right of your screen into the new
graph object. This automatically plots the “Noise” and “FilteredSignal” channels on

the Y-axis vs. the “Time” channel on the X-axis.
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3.21 Click on the “Graphics” icon at the left of your screen, then select “Graphic 1” in order

to add a company logo to the report.
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3.22 Click and drag your mouse where you want the logo to be— outline an area in the
bottom right of the REPORT area, then release the left mouse button.
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3.23 Click on the “Noise” channel in the Data Portal to select it, then look at its properties
in the property table below it. Click on the “Minimum” property, then hold the
<Shift> key down while selecting the “Maximum” property as well. Now drag both
properties onto the bottom of the REPORT area.
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3.24 Click on the new textbox object that was automatically added to your REPORT area,
then change the value of the “Font Size” field to 3.6 and click the “Bold” icon at the
top of your screen to make the minimum and maximum values stand out.
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3.25 Click on the “Source file” property name, then drag it onto the bottom left of the

REPORT area to add the file name to the REPORT layout.
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3.26 Click on the file name textbox object that was automatically added to your REPORT
area, then change the value of the “Font Size” field to 5 and click the “Bold” icon at
the top of your screen to again make it stand out.
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3.27 Now the report looks like you want it. What you really need is to quickly and easily
create this sort of report for every new data set that comes in. To save this report
template for future use, click on the “File>>Save As...” menu.
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3.28 Navigate to the Desktop, name the file “Auto Report. TDR” and click the “Save”
button. Click “Yes” if asked to confirm overwriting a file of the same name.
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Save as type: [REPORTIayout (* TDR) v] Cancel

Em @
DlAd N

File CaUsersirsmalhDesktopiauto Report TOR already exists,
O ritite?
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T

3.29 Now you will use the VBScript Recorder in DIAdem to easily retrace your analysis and
reporting steps and turn them into a reporting script. First click on the “New Layout”
icon to start from scratch in the REPORT panel.
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3.30 Click on the “NAVIGATOR?” icon in order to switch to the NAVIGATOR panel, then
Click on the “Delete Internal Data” icon at the top left of your screen in order to clear
out the Data Portal and start with a clean slate. Click the “No” button if you are asked
if you want to save changes to the data in the Data Portal.
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3.31 Drag the “Demo02.TDM” data file from the File Browser on the left into the Data
Portal on the right, in order to load the data from the second test run into DIAdem.
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3.32 Click the “SCRIPT” icon at the left of your screen in order to switch to the SCRIPT

panel. Click the “Enable Recording Mode” icon at the top of your screen in order to
start the VBScript Recorder session.
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3.33 Select the “Absolute path” radio button and click the “OK” button. This instructs the

Script Recorder to include the full file path to any resource files loaded or saved (in this
case the REPORT layout file you saved).

Configure Recording Mode @
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File reference

" only filename
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3.34 Now everything you do interactively will be automatically turned into VBScript code.
Click on the “ANALYSIS” icon at the left of your screen to return to the ANALYSIS
panel, click the “Signal Analysis” icon and select the “Digital filters” function to pop

up the digital filter configuration dialog.
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Channel preview
terminated.

3.35 Verify that all your settings are the same from the last digital filter you ran, then click
on the “OK” button to execute the digital filtering for this second data set. A new
command line will now automatically appear in the VBScript you are recording which
calculates a “FilteredSignal” channel from the “Time” and “Noise” channels with the
below parameters.
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3.36 Click on the REPORT icon at the left of your screen in order to switch back to the
REPORT panel. Now that you have created the filtered channel, all you have left to do
is load the REPORT layout file you created. Click on the “Load Layout” icon at the
top left of your screen in order to load the *. TDR layout file you just saved.
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Diagram display has finished,

3.37 Navigate to the Desktop, select the “Auto Report. TDR” layout file you saved earlier,

then click on the “Open” button to load the layout and replace the current contents of
REPORT.
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3.38 The format of the report you see now should be identical to that which you saved into

the *. TDR file, but notice that the raw and filtered data traces are shaped quite

differently than they were before, and the Source file, Minimum and Maximum
properties are also different. This is because the *. TDR layout file stores the
information that there is a graph on top with the curves “Noise” vs. “Time” and
“FilteredSignal” vs. “Time”. If there is a different set of channels in the Data Portal,
the curves on the graph will look different, though they will have the same color, line
style, background grid, etc. Similarly, the *. TDR layout file stores that there is a
textbox below the graph where the “Source file” property of the “Noise” channel is
displayed and another textbox where the “Minimum” and “Maximum” properties of the
“Noise” channel are displayed. If those properties are different in the Data Portal
because new channels have been loaded, then different values automatically display in
the textboxes.
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3.39 Now you are done recording your report script. Click on the “SCRIPT” icon at the
left of your screen in order to switch back to the SCRIPT panel, then click on the
“Disable Recording Mode” icon at the top of your screen in order to stop your
VBScript Recorder session. Notice that you now have a VBScript with 3 red DIAdem
commands in it— the first line calculates the “FilteredSignal” channel, the second line
loads the *.TDR layout file, and the third line refreshes the report.
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3.40 You will want to use this VBScript again, so click on the “Save File As” icon at the top
left of your screen in order to save it. Notice that during the Script Recorder session a
corresponding icon appears in the bottom right of your screen so that you can always
tell at a glance whether the Script Recorder has been turned on— its absence means the
Script Recorder is done.
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Recording modeis disabled. You can start the created script by dicking "Run script/Debug (Ctrl+ FS/F5)".
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3.41 Navigate to the Desktop, name the file “Auto Report.VBS”, then click on the “Save”
button— click on the “Yes” button if asked to confirm overwriting a previous file of
the same name.
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3.42 You will be using this reporting script you just created quite a lot, so you want to
assign it to one of the script shortcut keys so you can run it easily from anywhere in
DIAdem. Click on the small “DIAdem Scripts...” icon at the top left of your screen,
then right-click on the “F1” script icon just to the right of it and select the “Predefine
Setting...” menu to assign your VBScript to this “F1” shortcut icon.
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Recording made is disabled. You can start the created script by dlicking "Run script/Debug {Ctri+F5/F5)",
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3.43 Click on the [...] button at the right of the dialog to launch the file selection dialog.
Navigate to the Desktop and select the “Auto Report.\VBS” script file you just saved,
finally click on the “Open” button in this dialog and the “OK” button in the previous
dialog to finish assigning your VBScript to the “F1” script shortcut icon.
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3.44 Now you can practice using your new reporting script with the third data set. Click on
the “NAVIGATOR” icon in order to switch back to the NAVIGATOR panel, then
click on the “Delete Internal Data” icon to delete the channels from the second data
set. Click on the “No0” button when asked if you want to save the changes you made to
the second data set. Finally, drag the “Demo3.TDM” file into the Data Portal to load
it.
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3.45 Click on the “DIAdem Scripts” icon at the left of your screen, then select the F1
“Auto Report.VBS” script icon to easily run your reporting script on this third data
set. (The keyboard sequence <Shift F1> also launches this VBScript shortcut)

|5 DIAdem - [NAVIGATOR: My DataFinder] EI@
File Find View Settings Window Help =5
-
% -
EE L&%%Fﬂ HURE
NAVIGATOR BEnd ER Data Portal: Internal Data E
<Enter search text> search a
1 'f' 3 MoName
M@ .1-{- =] E Mational Instruments -
[ Circuit Design Suite 13.0
VIEW ._EJ Sl
= £ cvizos
2 [ DiAdem 2012
_ﬁc 5 =) DIAdem 2014 32-bit) L
E?-—'- = = =
ANALYSIS il e ) (C=l | ==l |C==! P_UserFormat.TDM
— F l F2 =F3 =F4 nalysesel[hannels 32-2.TDM
1 = aluseSelChannels 3723 TOM Structure A List
= LMy 1Scr|pt e \Users\rsma\l\DeslctUp\AutU RepurtVBShDM A f
= 1
0 . |staltdm - L‘Or\"“me
= = = [= ame aMame
REPORT = = = | ==l [ata2tdm —
F& 10 SF11 SF12 a3 tdm 1E-!i:|s:r|pt|on
= atad.tdm
= Author
L emol ATF Storage date/time | 01/01/0000 00:00:00
T = LTDM Source Name
DAC ?| Demo2.atf
[] Demo2.TDM
o o
|] fg] DRIVE. DaT
[7] Example.atfx
VISUAL |EH Example.csv
&] Example.vm
_::- d example.mdb
-:"_ [E] Example.tdm T ———
1 5] EXAMPLE.tdms Channel preview
SCRIPT 7_ExampleXl - terminated.
File Br-jwsel'A Search Results /

3.46 Notice that the reporting script automatically calculated the “FilteredSignal” channel
and displayed the new data traces as well as the new file name and min/max values.
Try repeating the last two steps with each of the “Demo#. TDM” data files and verify
that you can quickly and easily generate this report, and that while the form of the
report is the same every time, the detailed content is different every time. You are now
ready for the new test rig roll-out and all those data files you know are coming.

[B Dladem - [REPORT:  Auto Report. TDR] [=][= ] =]
File Edit View Insert Settings Window Help BEEE
EBE Lol ks ebahhhialpp X Q BPERE
A Iy F U A . O VT — - [e— Ay
LM) Data Portal: Internal Data X|
Ky
— 2 [} Demo3
VIEW < 1 [, Demo3
F] [;23 Time
f = [ Maise
15 F122 Filteredsig
_-( 1 [ FilteredSignal
ANALYSIS |
1
P |
EM structure i List [

REPORT | Display properties

05
Al,l i Fl'“{
o4

gt T 9 0P wk 2] @ T T L

It l Wik ol s of the abjects selected
____._u__ v kel B 1} -"H_lh_lf‘ rf _ P ] in the structure or list view.
HI% il ']l " ' JF“’W] ]‘rm il i
| | If several objects
! are selected, the
DAC common properties
05 are displayed.
LRQE l |
FES
VISUAL : 0 028 05 07s e [511
-:;’- == Source fillDemo3 TOM Minirmurn: -0.841 7 NATIONAL
::- Maximum: 1.84 \ INSTRUMENTS | ' ... L
annel preview
SCRIPT terminated.
[«lr il sheets f [y

The scriptis finished,
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Exercise #4 ASCII DataPlugin and Interactive Analysis

Scenario: You have downloaded some ASCII weather data files from the internet, and you
need to graph the measured temperatures across multiple months and find the
lowest temperature for that period, in °F. First you need to teach DIAdem how to
automatically find and load these ASCII files, then once the data is loaded you
need to graph the temperatures from multiple data files to find the global
minimum. You will use DIAdem’s DataPlugin Wizard to interactively create a
DataPlugin that will load these weather data files. You will then graph the
temperature data in VIEW from multiple files and find the minimum temperature.
Finally, you will convert the loaded temperature data channels from °C to °F
using DIAdem’s built-in unit management features.

4.1 First review the DataPlugins installed on your computer. Switch to the NAVIGATOR
panel, then select the menu “Settings>>Extensions>>DataPlugins...”

{7 DlAdem - [NAVIGATOR: My DataFinder] ol e ==)
File Find View Window Help SR
E:% DB e | My DataFinder 3
DataFinder 5
NAVIGATOR Eutemal Data Starinder senver Data Portal: Internal Data X
- k| <Enter sean DatiSoess a
- . [ Example
T 3
}i‘@ .t.’:. =-4hiMyD SRR =g EXAMPLE
Lt Ty 2
&= = J Units... = Time
VIEW .'_-E‘ - Speed
K :..¢4 - @ 3 DataPlugins... I,\\, 123 Rays
3 =] & R 12 Tarque
ﬁj Ty -9 N DlAdem Settings... User Commands... 5 e, Moise diata
= Load... GPI Extensions... i Maise_1
ANALYSIS ] Fenrn fe I -"'/ Maise_2
[ Maise_3
it 7 Hoise_4
:1 hasey [ Maise 5
W =-[f. Results_Moise data
REPORT T StatisticsText
= Res_Maise_1
T.r = Res_Maise_2
HJ—:_‘@ 12 Ras_poise 3
= Res_Moise_4
DAC 12 Ras_Mloise 5
- = [[[r Room temperatures
LA " Temperature_1
I] " Temperature_2
[ Temperature_3
VISUAL
i
SCRIPT Structure ,& List /

Display properties
of the objects selected
in the structure or list view.

If several objects
are selected, the
common properties
are displayed.
Channel Preview
Select a channel from the structure or from the list.

File Browser ,& Search Results f
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4.2 In this exercise you will be creating a DataPlugin called “Weather ASC”. If you
already have a DataPlugin called “Weather ASC” in your DataPlugin list, select it and
click on the red “X” icon to delete it. If you are asked to confirm deletion of the
“Weather ASC” DataPlugin, then click the “OK” button. In any case click on the
“Close” button to exit the dialog.

i "

DataPlugin Settings @

Sl ’/a‘ E§ Close }
L

Mame Type File Extensions

I:H ATFX_Component C+= *atfx *.atf

[Z] audio C+= *wav: *wma; *.mp3; *.aif: *.au; *.afc

= csv C++ *.csv

g DAT Ce= *.dat

€53 Py VBCrypt  *.gpx

B LM C++ * lvm

rred NIMEA_GPS VECrypt  *.nmea

EhsaL C++  *.mdb; *.accdb

[&] TOM C++ *tdm

$] TDMS C++ *tdms

B 10k WBCrypt *tdms
c VBCrypt *.asc

Display file-based DataPlugins anly

DataPlugin Warning @

l i Do you really want to remove the DataPlugin Weather_ASCT

C « g[ Cancel |

4.3 The DataPlugin Wizard will create the new DataPlugin for you, then automatically use
that DataPlugin to load the data file you select. Click on the “Delete internal data”
icon at the top left of your screen to clear the Data Portal.

[7] DlAdem - [NAVIGATOR: My DataFinder] ol ==
File Find View Settings Window Help HErEs

Bl QpasEmscosane
ernal [ ats )
MAVIGATOR || [Delete Internal Data Data Portal: Internal Data Ed
oreh et Search v
MB’ o = - [ Example ~
BN | | e LI My DataFinder; =-[f EXAMPLE
5 t:] [123 Time
VIEW [ [12 speed
o [12 Revs .
Iy Faces
Structure A List
e =
aavss | |7z T
File Browser ,& Search Results f Ten0E FomT
1 ¥ - o

© 2003-2014 National Instruments Corporation. All rights reserved.
DIAdem Hands-On Exercises, page 83 of 180




4.4 You’re going to use the DataPlugin Wizard to create the new “Weather ASC”
DataPlugin for you without any programming. Click on the TXT DataPlugin Wizard
button to launch the Text File DataPlugin Wizard.

[ DIAdem - [NAVIGATOR: My DataFinder]
File Find View Settings Window Help

I 3 i ] -,
Eg Do@=a LY
Elemal Data
NAVIGATOR =y Wizard for Loading a Text-Based Data Filai
b Search a
MQ {:},; =43 My DataFinder|
.- | (=I5, Search Areas
VIEW !31_,5‘4 £ National Instruments
=i é DiAdem 2014 Examples
> [ Documents
ﬁ o 3 My Computer (4]
ANALYSIS | |77
¥ i
REPORT
DAC
File Browser A Search Results /
‘ ¢

foliE ==
[Sezbe
Data Portal: Internal Data X|
[] MolMame
Structure ALISt /
MNoName o
Mame MoMame
Description
Title - -
£3 ¥
Channel preview
terminated,

4.5 The DataPlugin Wizard initially asks you to enter the path of a sample data file. Select
the sample weather file called “DataPlugin_Proc.asc” in the DIAdem “Data”

directory and click on the “OK” button.

{7 DataPlugin Wizard: Open Text File (23w
Loak in: | Data - @ * £ g
P Marme : Date modified Type Size i
=l | | Data2. TDX 2/10/201412:03 AM  TDX File 84
RecentPlaces &) pata3.tdm 6/11/2014 310 PM  TDM File 45
! || Data3.telx 2/10/201412:02 AM  TDX File 85
[2] Datad.tdm 6/11/2014 310 PM  TDM File 3
Desktop | Datadtdy 2/10/2014 12:03 AM  TDX File a3
— ¢ DataPlugin_Procasc 10/30/201312:06 ...  ASC File 3
=) L DmmwgmProctox 10/30/201312:06 ...  ASC File 3
Libraries __ DataPlugin_Proc.asc 10/30/201312:06 ...  ASCFile 3
|| DataPlugin_Proc3.asc 10/30/201312:06 ...  ASCFile 3
I..! | | Demel ATF 10/30/201312:06 ..  ATFFile pil
Computer [&] Demol.TOM 6/11/2014 310 PM  TDM File 6
= | | Demel.tdx 10/30/201312:08 .. TDX File 79
Q.\. | | Demo2.atf 10/30/201312:06 ..  ATFFile 943
Network [E] Demo2.TDM 6/11/2014 310 PM  TDM File 6
Nermn? to 1073020131206 . TOX File 797
L 2
File name: C DataPlugin_Proc.asc 3 - ‘m'
Files of type: [ Texd file (7.7) v] Cancel &
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4.6 This is the 1st of 5 steps in the DataPlugin Wizard. In Step 1 you get a preview of the
sample data file you selected, and your task in this step is to designate which rows
contain group properties, channel properties or data, and which rows should be ignored
altogether. The DataPlugin Wizard has correctly determined most of the rows for you.
You will, however, need to change the “Type” column values of lines 1, 2, 7 from
“Channel” to “Group”, because these property values do not pertain to any one data
channel but rather to the file as a whole. You change each “Type” column value by
left-clicking just to the right of the “Channel” text. Once you have rows 1, 2, 7
switched over to type “Group”, click on the “Next” button to proceed to Step 2 of 5.

DataPlugin Wizard, Step 1 of 5 [CAUsers\..\Data'DataPlugin_Proc.asc] @
File Structure

File formatter Skip

Character encoding:  Automatic - Blank lines v

Wardwrap: Automatic - Line starts with

s g ks X

Freview -
ASCIIFile

m

Weather cdata from Aachen

4 |_EI Channel DateT_min:T_max AverageTemp:Rain:T_sh

et el
c

5 |—EI Channel S Tmmt o

6 |Skip

7 @. { December}

3 Eiza Data 01122006155 3 01 15

9 Eiza Data 021220062 4 4 2 2.5

10 Eiza Data 03.12.20065 2 4 03 1

11 E.. Fiats A 17 an&E 2 2 L RIMWALLIF 2 i

et = | Cancel | | Help |

NOTE: Look at the “Preview” column in the above screenshot. These data files have
standard (S1) scientific channel units (°C, mm) and a European date format which starts with
the day of the month and uses a decimal between the elements (DD.MM.YYYY). You will
need to remember this date/time format for “DataPlugin Wizard Step 4 of 5.
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4.7 This is the 2nd of 5 steps in the DataPlugin Wizard. In Step 2 you get a list of all the
rows you selected in Step 1 as containing group properties, and your task in this step is
to designate how to parse and name those group property rows. By default the Wizard
assumes that the row contents should be split into multiple columns with a space
delimiter. In this weather file that is not the case at all, so your first task in Step 2 is to
uncheck the “Space” and any other selections in the “Column separators” section. For
the first property in row 1, type in the text “Format” in the “Property” column. The
Wizard allows you to freely name properties at the group and channel level, and the
“ASCII File” text would best fit under a property named “Format”. Note that property
names can only consist of letters, numbers, and the underscore character (). For the
second and third properties in rows 2 and 3, click on the right edge of the “Property”
field, where an enumeration icon will appear so that you can select from a list of
suggested property names. Pick the property “Description”, for row 2 and “Name”
for row 3. The month of the year will be the most useful piece of information, and the
group name is the most visible property. When all three of your property rows look
like the screenshot below, click on the <Next> button to proceed on to Step 3 of 5

DataPlugin Wizard, Step 2 of 5 [C\Users\..\Data\DataPlugin_Proc.asc] @

Group Properties

Column separators Farmat file

Tab Decimal character: ) Text qualifier:
semicolon Thousands character: Truncate space W
Camma

Exponential character, 2 Mo¥alue substitute:
Other: Time: DD Ribemime:s s FEEEF -

Property Data type Yalue
1 Text ASCI File
2 Text Weather data from Aachen

3 ° et { December}

< Back | \ I et = Cancel | | Help

© 2003-2014 National Instruments Corporation. All rights reserved.
DIAdem Hands-On Exercises, page 86 of 180




4.8 This is the 3rd of 5 steps in the DataPlugin Wizard. In Step 3 you get a list of all the
rows you selected in Step 1 as containing channel properties, and your task in this step
is to designate how to parse and name those channel property rows. In the previous
step you turned off all column delimiters— which was correct for the group properties,
but these channel properties are separated by semicolons. Check the “Semicolon”
checkbox in the “Column separators” section and uncheck any others in order to use
only semicolon column delimiters for these channel properties. Now that the correct
column delimiters are being used, you see each channel’s property values displayed in
a column with that channel number as the column heading. You selected 2 channel
property rows in Step 1, and the Wizard has correctly guessed the first property as the
“Name” property of each channel, but the second property should be the unit, not the
description. For this second property in row 2, click on the right edge of the
“Property” field, where an enumeration icon will appear so that you can select from a
list of suggested property names. Pick the property “Unit”, then click on the <Next>
button to progress on to Step 4 of 5.

-

DataPlugin Wizard, Step 3 of 5 [CA\Users\..\Data'DataPlugin_Proc.asc] @

Channel Properties

Calumn separators Farmat file
Tab Decimal character: , Text qualifier:
Thousancds character: Truncate space W
= ——
comma )
Exponential character: MaValue substitute:
Space
Othern: Time: DD hhimim:s s FEEFfF -
Froperty Data type |Cl1annel 1 Channel 2 Channel 3

1§ [MName Text Date T_min T_max
2/ Unit (e - °C "C

= Back | et = Cancel | | Help
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4.9 This is the 4th of 5 steps in the DataPlugin Wizard. In Step 4 you get a list of all the

rows you selected in Step 1 as containing data, and your task in this step is to designate
how to parse the channel data. In the previous step you turned on semicolon column
delimiters for parsing the channel properties. In most ASCII files only one delimiter
character is used throughout the file, but in this file the channel properties are separated
with semicolon delimiters, while the data values are separated with space delimiters.
The DataPlugin Wizard fortunately allows you to select different delimiter characters
for group properties, channel properties, and data values. Uncheck the “Semicolon”
checkbox in the “Column separators” section and check the “Space” checkbox in
order to correctly parse the data values into their correct channels. Note that the
Wizard has correctly guessed that the first column is a date/time column— make sure
all the rest of the columns are numeric, manually changing the data type of one or
more columns from text to numeric where needed. The first column has a European
date/time format— click on the far right of the “Time:” format field, and select the
format “DD.MM.YYYY”. You are now done describing how to parse the data in this
ASCII file, click on the <Next> button to proceed.

r'

DataPlugin Wizard, Step 4 of 5 [C:\Users\..\Data\DataPlugin_Proc.asc] 0
Channel Values
Column separators Farmat file
Tab Decimal character: , Text qualifier:

Thausands character: Truncate space J

[ Camma

Exponential character: ¢ MoXalue substitute:
- X
Other: Time: -

1:Date 2T _min 3 T_max L AverageTemp 5:Rair 6T *
Time Mumeric MHumeric Mumeric @Iun

1 11122006 1.1.0 15 5 3 0.1 15 |=
2 [2.12.2006 1.1.0 2 i 4 2 25
33122006 1.1.0 5 2 4 0.3 1

4 4122006 1.1.0 2 3 5 1] 3

5 |5.12.2006 1.1.0 -2 5 15 0.1 -1

6 [6.12.2006 1.1.0 0 2 1 0 2

T 7122006 1.1.0 2 4 3 1] a

& |8.12.20061.1.0 1 4 25 1] 2

9 [9.12.2006 1.1.4 - ] 3 0 5 |-
1 L} 3

= Back | Mext = Cancel | | Help
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4.10 This is the 5th of 5 steps in the DataPlugin Wizard. In Step 5 you specify the name of
the new DataPlugin you have been defining as well as one or more file extensions
DIAdem should automatically associate it with. The Wizard has already guessed that
you want to use the “*.asc” file extension of the sample weather data file you selected.
Change the DataPlugin Name to “Weather ASC”. Hereafter, any time you drag and
drop a file with an “*.asc” file extension from the NAVIGATOR tree view into the
Data Portal, DIAdem will automatically use this new “Weather ASC” DataPlugin to
load the data from that file. Additionally, any time you add a file with an “*.asc” file
extension to a Search Area, DIAdem will also use the “Weather ASC” DataPlugin to
index that data file into the DataFinder data base. Now click on the <Finish> button to
complete the creation of the new “Weather ASC” DataPlugin and the loading of your
sample data file with it.

DataPlugin Wizard, Step 5 of 5 [C:\Users\..\Data\DataPlugin_Proc.asc] @

DataPlugin

DataPlugin
| —

Hame: c ‘Weath -el'_ASE }

Filename extensions; ™.asc

Mate

Use the created DataPlugin to loac text files that are the same type, You can browse to
channel level and search for file cantents in the DataFinder,

If several DataPlugins are assigned to ane filename extension, you can change the DataPlugin
priorities in the DataFinder configuration. If necessary, reindex your text files by selecting
Reindex File in the shortcut menu of the file browser,

= Back |( Finish ) Cancel | | Help
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4.11 Now that the “Weather ASC” DataPlugin has been automatically created and
registered for you, DIAdem goes ahead and uses this new DataPlugin to load the
sample ASCII file you used into the Data Portal. Click on the newly loaded group
“{ December }” in order to select it in the Data Portal at the right of your screen. Now
look at the property table at the bottom right of your screen, where you will see exactly
the group properties you defined in Step 2 of 5 in the DataPlugin Wizard: “Name”,
“Description”, and “Format”. Navigate in the tree view to “My
DataFinder>>Search Areas>>National Instruments>>DIAdem 2014>>Data”.
Notice that the 4 data files starting with the file name “DataPlugin Proc...” now appear
in the NAVIGATOR tree view under the “Data” directory. Before they did not appear
because there was no DataPlugin for data files with the file extension “*.asc”. If you
don’t see these “DataPlugin_Proc...” files yet, click on the “Refresh” icon at the top
of your screen to refresh the NAVIGATOR panel and cause them to appear with a “+”
icon in front of them like the other standard DIAdem data files.

[ DlAdem - [NAVIGATOR: My DataFinder] [ -E ]
File Find View Settings Window Help =532
Bg ConsdlE e 11 ®)
MNAVIGATOR m Bt Data Portal: Internal Data X|
4 <Enter search text> a
™y - [1 DataPlug
MO | | 42 | = e SR
. —I-I5g, Search Areas ; o
VIEW 1':_:1 = |E Mational Instruments [123 T_min
= #1-[ Circuit Design Suite 13.0 [12 Tmax
2 H- oV E [12 AverageTemp
ﬁj o 767 ovzo13 [ Rain
b = +-[] DlAdem 2012 [2 T_6h
ANALYSIS o =~ DlAdem 2014 32-bit)
= = [ Data
¥ e -] 2D_UserFormat.TDM
?mi" |'_EJ AnalyseSelChannels_32-2.TOM

REPORT

DAC

OE
FES

VISUAL o

:

:
:
:
3

2% T
+
:
:
:
:

||_;:| AnalyseSelChannels_32-3.TOM
|'_EJ AnalyseSelChannels_32-4.TOM
| Datal.tdm

DataZ.tdm

Data3 tdm

e | Datad.tdm

4\ DataPlugin_Proc.asc
DataPlugin_Procl.asc
DataPlugin_Proc2.asc

ZJ DataPlugin_Proc.asc

2| Demol ATF

[] Demo1.TDM

i‘] Demo2.atf

Structure ,& List
{December}

{ December}

‘Weather data from Aachen

1

| Name
Description
Index
Source Mame
Format

{ December } y

ASCI File P

1 ¥

The script is finished.

File Browser /ﬂ Search Results f

© 2003-2014 National Instruments Corporation. All rights reserved.
DIAdem Hands-On Exercises, page 90 of 180




4.12 Now DIAdem has recognized the “*.asc” files as data files for which there is a
DataPlugin, but it has not yet indexed them— that is why you see the hourglass icon in
front of the 4 “DataPlugin Proc...” files. Click on the “+” icon to the left of each of
these 4 files, one after the other, to open each up to the group level— this forces only
those 4 files to be re-indexed.

[/ Dladem - [NAVIGATOR: My DataFinder]
File Find View Settings Window Help

B ConnaE@

NAVIGATOR 'S

Mo

VIEW

A5

AMNALYSIS

¥ i

REPORT

5%

DAC

oE
lxd
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I

e
|- =]
£

2

'

¥

Btk

<Enter search text>

(=]l s
SEhd

Data Portal: Internal Data Ed

=] _{{_ My DataFinder
[E1-I5g, Search Areas
E |E National Instruments
[ Circuit Design Suite 13.0
E o
L ovi2013
) DlAdem 2012
- DiAdem 2014 32-bit)
=-[ Data

[&] 20_userFormat.TOM

|'_EJ AnalyseSelChannels_32-2.TOM
||_;:| AnalyseSelChannels_32-3.TOM
|'_EJ AnalyseSelChannels_32-4.TOM
[] Datal.tdm

%] Dataztdm

[] Data3.tdm

%] Data4.tdm

- - E-E-E -

[+ DataPlugin_Procl.asc
m DataPlugin_Proc2.asc
() Il‘] DataPlugin_Proc3.asc
~-[?] Demot.ATF
[] Demo1.TDM

i‘] DemoZ.atf

DataPlugin_Proc.asc
e

m

[’] DataPlugin_Proc
=-[fp ( December }
[= Date
[123 T_min
[128 T_max
[123 AverageTemp
[12 Rain
[ T

Structure ,& list/

File Browser A Search Results f

{December}
Mame { December}
Description ‘Weather data from Aachen
Index 1
Source Mame { December }
Format ASCI File
- — .

The script is finishec.
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4.13 Now you can see the advantage of mapping the “{ Month }” text in each of these
weather files to the group name property— it is now very easy to pick the month of
data you want to load interactively from the NAVIGATOR tree view. You specifically
wanted to look at the data for December and January on the same graph, since they are
typically two of the coldest months of the year and probably contain the coldest day of
the winter. Drag the “{ January }” group from the tree view on the left into the Data
Portal on the right in order to load the January data also.

[] DlAdem - [NAVIGATOR: My DataFinder] =8 EoN ==
File Find View Settings Window Help [Slzbe
.
3 . S .
BE onsd L LI
NAVIGATOR & External Data Data Partal: Internal Data x|
4 <Enter search text> Search a
MB/ )-_ = [’] DataPlugin_Proc
LAY || ASue | | B4k My DataFinder - =-[f { December }
[=-1g. Search Areas [~ Date
o =
VIEW ;E:_:l =] |E MNational Instruments [123 T_min
. |0 Circuit Design Suite 13.0 [128 T_max
N [Smab! = [12 AverageTemp
ﬁr ) £ cvizors 1'% Rain
- o [ DlAdem 2012 [ Tsh
ANALYSS | | =i =7 DIAdem 2014 (32-bit)
==/ £-E7 Data
¥ . [E] 20_userFormat.TOM /'
?m |'_EJ AnalyseSelChannels_32-2.TOM ..
=M‘L |I_E:| AnalyseSelChannels_32-3.TDM
REPORT [£] AnalyseselChannels_32-4.TDM } § =
IEJ Datal.tdm Structure ,& llst/
%] Dataztdm [ December}
;H% [€] Data3.tdm Hame { December }
|l_;:| Datad.tdm Description Weather data from Aachen
DAC 2-[E] Index 1
e Source Mame { December}
s 1= Format ASCILFile
FES
VISUAL
File Browser /{ Search Results f
| . L e ]

The script is finished.
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4.14 Now you have both the December and January data loaded into the Data Portal. In
order to actually look at the data values, click on the big VIEW icon at the top left of
your screen in order to switch to the VIEW panel in DIAdem. Your DIAdem VIEW
may look different than the picture below, depending on what previous work you’ve
already done. You want to create a custom VIEW layout to display this data, so start
off by deleting the VIEW areas previously configured. Click on the “New Layout”
icon at the top left of your screen in order to clear the VIEW panel and start with a
blank layout. If a confirmation dialog pops up, click on the “No” button to avoid
saving the old layout.
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AMNALYSIS

REPORT
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DAC

AW
FES

VISUAL

¥

Sheet1:Area; 2
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|
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A o
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Description ‘Weather data from Aachen
Index 2
Source Mame {January }
Format ASCILFile

7
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4.15 In order to add a table of channel values to this VIEW sheet, click on the “Assigned
Worksheet Partitions” icon, then click on the “One Channel Table with All
Channels” icon.
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4.16 Now you can see all the values of all the channels loaded in the Data Portal in VIEW
sheet 1. It will be much easier, though, to find the winter minimum temperature
graphically. Right-click on the “Sheet 1” tab at the lower left of your screen and
select the “New” item from the context menu in order to insert a new VIEW sheet.
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NOTE: The channel units (°C) from the ASCII file are automatically imported into the
channel unit property, as seen in the above table heading.
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4.17 Click on the “Regular Worksheet Partitions” icon, then click on the “Two Areas”
icon in order to automatically divide this sheet into 2 equal, vertically stacked areas,
one for December and one for January.
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4.18 Drag the “{ December }” group from the Data Portal on the right into the top VIEW
area, then select “2D Axis System” from the automatic pop-up menu, so that the
December channels are displayed in a graph instead of in a value table like in Sheet 1.
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4.19 Drag the “{ January }” group from the Data Portal on the right into the bottom
VIEW area, then select “2D Axis System” from the pop-up menu, so that the January
channels are displayed in a graph like the “{ December }” top graph.
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4.20 Drag the legend out from the right edge of both the top and the bottom VIEW areas,
S0 you can see which curves belong to which channels in the graphs.
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4.21 You confirm from the graph of all the data what you expected from the names of the
channels— that the minimum temperature will indeed by contained in the red “T_min”
curves. Right-click on the “Sheet 2” tab and select the “New” menu to add a new
VIEW sheet in which to graph the “T _min” curves side by side.
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4.22 Select the “Date” channel, hold down the <Shift> key, then select the “T_min”

channel from the “{ December }” group and drag them together into the new VIEW
area— again select “2D Axis System”, this time to graph these 2 channels as a single

XY curve.
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4.23 Select both the “Date” channel and the “T_min” channel again, this time from the
“f January }” group, and drag them together into the new VIEW area.
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4.24 Now you see the minimum daily temperature plotted for both December and January.
The minimum temperature during this whole period was -7 °C on January 21. But
before you go back to your boss with this answer, you decide you’d better check the
February and March data just to make sure. Click on the NAVIGATOR icon at the
top left of your screen in order to switch to the NAVIGATOR panel.
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4.25 Select the “{ February }” data group, hold down the <Ctrl> key, select the final
“{ March }” data group, then drag them both into the Data Portal alongside the data

you already have from December and January.
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4.26 Now you have data from the coldest 4 months of the year in the Data Portal. Click on
the big VIEW icon at the left of your screen in order to switch back to the VIEW panel
to graph the new data.

B cexmnaEE

DlAdem - [NAVIGATOR: My DataFinder]
File Find View Settings Window Help

Btk

External D ata
NAVIGATOR

k] <Enter search text>

Search

=N N =5
=]

Data Portal: Internal Data X

0 2-E

REPORT

5%

DAC

OE
FES

VISUAL

DIAdem 2014 32-bit)

=7 Data

[&] 20_UserFormat.TDM
|'_EJ AnalyseSelChannels_32-2.TOM
|l_EJ AnalyseSelChannels_32-3.TDM
|'_EJ AnalyseselChannels_32-4.TOM
[&] Datal.tdm
%] pataztdm
[te] Data3.tdm
[&] Data4.tdm
=| DataPlugin_Proc.asc

i § December}
DataPlugin_Procl.asc
i 1 January }
ataPlugin_Proc2.asc
DataPlugin_Proc3.asc

- B - - - -

e
[?] pemot.ATF
[£] Demo1.TDM
|l'] Demo2.atf
%] Demoz.TDM
[] Demo3.TDM

[Z] Example.AsC
[?] Example.atfx

m

=-fife, {January} -
L Date

= T_min

1 T max

= AverageTemp
2 Rain

12 T 6h

[ {February}

Y Date

= T_min

= T_max

= AverageTemp
1% Rain

12 T 6h

- g { March }

Y Date

1= T_min

= T_max

= AverageTemp
& Rain

12 Tah -
Structure /{ list/

m

»

{March }

MName {March}

Description ‘Weather data from Aac...

e

Index 4

1 ¥

File Browser A Search Results f

Source Name {March}

Format ASCILFile

.l

File " Users\Public\Documents' Mational Instruments' DI&cdem 2014 i32-hit),Data\DataPlugin_Proc3.asc’ loaded.
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4.27 Select both the “Date” channel and the “T_min” channel from the “{ February }”
group (holding down the <Shift> key) and drag them together into the graph.
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4.28 Select both the “Date” channel and the “T_min” channel from the “{ March }”
group (holding down the <Shift> key) and drag them together into the graph.
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4.29 Here you have your conclusive answer. December had the closest other cold day at -6
°C, but it turns out that the low of -7 °C on January 21 is definitely the coldest day of
that winter. But for the audience you’re reporting this result to, you need to convert the
temperature channels measured in °C to temperature measured in °F. The easiest way
to select the temperature channels is to filter the Data Portal display. If you don’t
already see the group and channel filter fields in the Data Portal, click on the button at
the top of the Data Portal called “To Edit the Filter...” to show them.
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4.30 Type the text “T_m” into the channel filter field in the Data Portal underneath the
group filter field. Notice how as you type the displayed channels become successively
fewer as the filter text gets longer. The channels you no longer see are still loaded in
the Data Portal, they’re just temporarily hidden by your channel filter.
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4.31 Click on the top “T_min” channel, hold down the <Shift> key, then click on the
bottom “T_max” channel to select all these temperature channels. All of these
channels have the same unit, “°C”, which you need you need to convert to “°F”.$
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4.32 Luckily, DIAdem makes it easy to convert data from one unit to another. Click on the
Unit property field at the bottom right of your screen, then click on the “[...]” button
that appears at the right of that field to launch the unit management dialog.
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4.33 Select the “[°F | degree Fahrenheit” unit and click on the “Convert” button to
change the unit string AND convert the channel values for all the selected channels in
the Data Portal. (You MUST click on the “Convert” button or you will not convert the
channel values)

-

Channel Unit: Symbol Input Help ==
*F [ Eeplace ]
Catalog _ _ Cgomrer‘t g
Unit set: <= All units= -
. [ Cancel ]
Cuantity: Temperature -
Lnits:
[ K] kelvin P
[*< ] jLI5
21 °F | degree Fahrenheit

[*R] degree Rankine

L bew

4.34 Note that the unit property in the Data Portal now reads “°F” and the values graphed on
the Y axis range from 20 to 50. So both the unit string and the channel values have
been converted from “°C” to “°F”.

DlAdem - [VIEW: NONAME.TDV] =
File VWiew Insert Settings Window Help (=5
Bg Cod @i e 6 FN %Rk S 2% KeareibwH
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U ||| [z <Enter a group filter»
E (5]~ v T_m
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4.35 Finally, Select the “T_min” channel in the second “{ January }” group you loaded.
Now look in the Data Portal property table at the bottom right of your screen and see
that the lowest temperature recorded that winter was 19.4 °F, just as it appears in the
VIEW graph at the left of your screen.
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Exercise #5 Binary DataPlugin and Frequency Analysis

Scenario:

Your professor has assigned you the task of processing all the data from a newly
installed underwater microphone array. The real data will be coming in soon, so
he wants you to establish a process for quickly analyzing the frequency content of
sounds recorded at each microphone over time. He specifically requested both
3D waterfall and 2D intensity plots of the Joint-Time-Frequency-Analysis type
(JTFA). He would like Windows Meta Files (WMF) of each of these graphs
emailed back to him as soon as possible. The data files themselves will be in a
proprietary binary format that the previous graduate student invented. Thankfully
she had already created a DataPlugin for that file type so that reading the files into
DIAdem should be automatic. Your advisor points you to the directory where the
DataPlugin file is, as well as a LabVIEW program which creates one of these
binary files with simulated test pattern data to get you started.

5.1 Your first task is to Launch Windows Explorer and run the LabVIEW program that
creates the test file. If you took all the defaults when installing DIAdem, you will find
the LabVIEW example in the following folder on your hard drive:

"C:\Program Files\National Instruments\DIAdem 2014\Examples\Documents™* If,
on the other hand, you are in an official National Instruments seminar, look in
"D:\Program Files\National Instruments\DIAdem 2014\Examples\Documents"
The LabVIEW program you need to launch is called "GigaLV_StreamToDisk.exe".
Double-click the ""GigaLV_StreamToDisk.exe™ application to launch it.

(On 64 bit operating systems you must use the “Program Files (x86)” folder)

o || B R
@\/Vl wumentz + DlAdem 2014 » Examples b_[@ - | 3 | [ search Documents o]
File Edit View Tools Help
Organize = Open Burn MNew folder =+ [ IZ@ZI
=l RecentPlaces *  Name : Date modified Type Size it
& Generate_TDMS_File.llb vl LabVIEW LLB 107 KB
79 Libraries W GigalV.uri usiReg Document 4 KB
3 Documents (= GigalV StreamToDisk.exe L\\) Application 271 KB
@' Music E 4% | GigalV_StreamToDisk.ini Configuration sett... 1KB
lk=| Pictures gg GigalV_StreamToDisk.vi LabVIEW Instrume... 21 KB
& videos | GPS.ASC ASC File 1 KB
4] GPS.DAC DIAdem DAC Bloc... 117 KB
/8| Computer ¥ GPsWMF WMF File 17 KB
e OSDisk (C:) 7] Grad0513.wmf 10/30/2 . WMF File 5 KB
= O5Disk (D) + ¥ Harmonic_Cursor.TDV 6/11/2 DlAdemn VIEW Lay... KB =

GigalV_StreamToDisk.exe Date medified: 10,/30/2013 12:07 PM Date created: 10/30/2013 12:07 PM
Application Size: 270 KB

NOTE: DIAdem automatically installs the LabVIEW run-time engine— this is why you do
not need to have LabVIEW installed in order to run this compiled LabVIEW application. If
you have a recent version of LabVIEW installed and want to look at the source code for this
example, you can double-click on the “GigaLV_StreamToDisk.vi”, from which the
executable was compiled
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5.2 The LabVIEW application runs automatically as soon as it is loaded, by default
creating a file called “big.GLV” in your “My Documents\LabVIEW Data” directory.
Click on the “Replace” button if asked to confirm overwriting a previous “big.GLV”
file. If you wish, you can run the VI a couple of more times with different “File
Name”, “File Size” and/or “Chunk Size” parameters. Any files you create will
automatically be placed in the “My Documents\LabVIEW Data” directory. Each
streamed binary file contains one channel of simulated acoustic data with multiple
component frequencies.

NOTE: If you cannot get this application to run, you will not be able to work through the
rest of Exercise 5— the “*.GLV” file this application creates is required in the remaining
steps. If that is the case, try re-runing the DIAdem 2014 installer and choose to install the
LabVIEW Runtime Engine option, then retry opening the “GigaLV_StreamToDisk.exe”
file.
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5.3 The “big.GLV” binary file is not in a file format that DIAdem natively understands.
Fortunately, a DataPlugin exists which extends DIAdem’s list of native file formats to
include the “GLV” binary file format. Return to Windows Explorer, which should still
be dialed to the same directory as the step before last. Double-click on the
“GigaLV.uri” file to register the “GigalLV” DataPlugin with your DIAdem. Click the
“Yes” button if you are asked to confirm replacing an existing version of the
“GigaLV” DataPlugin with the version in the “GigaLV.uri” file you just registered.
Once the “GigalLV” DataPlugin has been registered, you receive a notification dialog.
Click the “Close” button on the notification dialog.

(On 64 bit operating systems you must use the “Program Files (x86)” folder)

[E=8 ol |
@uvlwnmmants + DlAdem 2014 » Examples » Dim_me_nD [ # || Search Documents )
File Edit View Tools Help
Organize = ¥ Import ~ Burn New folder =~ 0O @
G RecentPlaces =  Hame ° Date modified Type Size =
&, Generate_TDMS_Filellb 2 M LabVIEW LLB 107 K8
3 Libraries CF L 10, usiReg Document 4KB
4 Decuments GigalV_StreamToDisk.exe 10 pplication 771 Ke
o Music 4 GigalV_StreamToDisk.ini 0 Configuration sett... 1B
/&= Pictures [}, GigalV_StreamToDiskwvi LabVIEW Instrume... 21 KB
H videos L] GPS.ASC ASC File 1kB
¥4 GPS.DAC 6/11/2 DIAdem DAC Bloc... 117 K8
1% Computer # GpswME 10 WMF File 17K8
& OSDisk (C:) # Grad0s13.wmf 10 WMF File 5KB
s OSDisk (D) . EH Harmonic_Cursor.TDV 6/11/2014 3:11PM  DIAdem VIEW Lay.. 9k8 L
Gigal\.uri Date modified: 10/30/201312:07 PM  Date created: 10/30/201312:07 PM
usiReg Documen t Size: 390 KB
= -
usiReg

‘fou have already registered a DataPlugin called "Gigal V™.

Would you like to replace the existing DataFlugin created on
03152007 12:22:11

with the DataPlugin created on
03/15/2007 12:22:117

DataPlugin 1/1

Yes | Mo ‘
usifeg @
Registered - IW

-DataPlugin: GigalV

A
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5.4 Return to DIAdem and switch to the NAVIGATOR panel. Click on the “Refresh”
icon and then also the “Delete Internal Data” icon at the top of your screen to refresh
the tree view and then also delete any data channels that may still be in your Data
Portal. Click the “No” button if you are asked whether you want to save the previous
data file (changes).

[ DlAdem - [NAVIGATOR: My DataFinder] == =R ===
= File Find View Settings Window Help =ik
B OrsnaEE #is G

navicaTorfll o | Eiems Data Data Portal: Internal Data B

<Enter search text> search T

[f <Enter a group filter>

-.‘{'_ S-43. My DataFinder

=g, Search A v <Enter a channel filter>
£, Search Areas

il (B Lg National Instruments (1] ExamPLE a
S Lﬁ DIAdem 2014 Examples B[ EXAMPLE
Y (=% Documents [ Time
_f‘- [ Calibre Library = Speed
= £ Dol files [ Revs
ANALYSIS | | ==i {LabVIEW Data’ T Torque
= 2, Noise data
¥ aids [ sametimeTranscripts Naise_L =
=idi‘i$ [ SavedChats Maise 2
= bt [ SignalExpress Data Maise 3
REPORT £ snagit Naise_4
[ TestStand Deployment Naise_5
[ visual Studia 2012 = [ Results_Naise data
;ﬁ% i My Computer (%) [™* StatisticsText
2% Res_Moise_1
DAC [ Res_Maise 2
F12% Res_Moise 3
CRQE ﬁ Res_Hoise_4 o
E Structure K List /
Vs Display properties
of the objects selected
inthe structure or list view.
File Browser [ Search Results If several objects

are selected. the

"EMAMPLE" data changed, Save changes?

"—————'f

5.5 Navigate in the tree view to “My Documents\LabVIEW Data\big.GLV”, then drag
the “big.GLV” file into the Data Portal to load the binary data.

5] DIAdem - [NAVIGATOR: My DataFinder] == =23
File Find View Settings Window Help BE=
B Has=alE e
v m{ Externsl Data Data Portal: Internal Data B
£ | <Enter search text> search T
- P [ic <Entera group filter>
o - - 25
MQ S0 | [E-25 my DataFinder * | <Entera channelfilters
— =8, Search Areas
VIEW :_:,;l Lg Mational Instruments (13 Motame
=N Lﬁ DlAdem 2014 Examples
S

=% Datuments

_ﬁ’ = £ Calibre Library

[ Dodl_files

ANALYSE | | 2 267 LabVIEW Data

=) [*] Dependencies /
e £ Glyphs
5 [ fcon Templates
£ it

[ LvAutosave

i}

REPORT [ LVinternalReports

£ LvRss
[ Probes
;ﬂ% [ Remote Development
£ vienwrt
DAC Ob
LAAQE . Wew Data File.tdms
|] £ SametimeFileTransfers B Ty A
[ SametimeTranscripts
VISUAL [ savedChats NoName -
[ signalExpress Data Name NoName L
£ Snagit Description E
[ TestStand Deployment - :S:mr
A File browser f search Results Storane date/time_| 01/01/0000 00:00:00 52

NOTE: Your “big.GLV” file may still have a question mark icon (?) next to it. You can
right-click on it and choose the “Reindex File” context menu to force the file to index.
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5.6 The “GigaLV” DataPlugin you just registered enabled DIAdem to read this external
binary file format. You’re curious how much work that other graduate student put into
creating the DataPlugin and decide to take a look at the code behind it. Select the
“Settings>> Extensions>>DataPlugins” menu in order to find and open up the
registered “GigalLV” DataPlugin.

DlAdem - [NAVIGATCR: My DataFinder] ol ===

File Find  View (Settings ) Window  Help =52

Eﬁ% Euw iy @] MyDataFinder ,
NaviGATOR [z | Eorale Eazaz:der et Data Portal: Internal Data E3
|| <Enterseal ata Stores Search %]
o [z <Entera group filter>
P> = Current Data Provider ’ Lo

M@ X | |® 'ﬁé My | [~ <Entera channel filter

= 2

vew | [ i == 0w
S d s DataPlugins.. =5 big
- =R % [V Data
ﬁ o DlAdem Settings.. User Commands...
o = Lozd... GPI Extensions...
ANALYSES | |7y Sove s
1 . 2 Glyphs
7
REPORT
DAC
CRQE
|] Structure j< List ;
VISUAL big
- big
TestStand Deployment - i
File Browser i Search Resufts &
File ‘T Usersirsmall\Dacuments LabVIEW Data\big 6LV " loaded

5.7 This dialog lists all the DataPlugins registered in your DIAdem and which file
extensions they can open. With the exception of the “GigalLV”’ DataPlugin, all of the
below DataPlugins were registered during DIAdem’s initial installation. Right-click
the “GigaLV” DataPlugin in the list and select the “Edit script” button to load the
DataPlugin source code into SCRIPT, then click on the “Close” button.

DataPlugin Settings ==
¥le B X [Q_Cose D
Mame Type File Extensions i
[ ATFX C++ * athc *.atf [ = ]
i::}l_-']ATF){_Cumpnnent C+= * atfi *.atf =
E'] Audio C++ *wav *wma: *.mp3; *aif ©au; * [ Update ... ]
= csv Ce+ * gy =
M| DAT C=+ * dat =
GigalV ]
€ GPx VECypt  *.gpx New..
E LWV C+= * lvm Remowve
t;_'E_-‘!NMEA_GPS VBECrypt  *.nmea Configure...
B saoL Ces *mdb; *.accd Eoort
] Tom Ces *tdm port..
ﬁ‘-_]mmg C+s * tdms Export Encrypted...
AT TRkAS CF VIR ment * +Adrmic - =
d | o Edit script
Display file-based DataPlugins only [ Help ]
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5.8 Now DIAdem has placed you in the SCRIPT panel and loaded the VVBScript code of
the “GigaLV” DataPlugin. You’re surprised that it’s only 20 lines of code, and many
of its features are pretty easy to pick out.

In line 7 the expected binary byte order is set to “Big Endian”
In line 8 the time between values is loaded as a DBL
In line 12 the rest of the values in the file are configured to be read as SGLs

Most of the rest of the code assigns property values to the root, group, and channel
levels, including the channel waveform properties in lines 13 through 19. Notice that
this DataPlugin does NOT read in the individual SGL values of the “Data” channel, it
just configures HOW to read those values. The actual binary parsing of the channel
values happens in the DataPlugin engine in optimized C code. This means that the
DataPlugin VVBScript code is often very simple and compact.

In most cases having a waveform “Data” channel is preferable, but for the case of 3D
graphing and time interval FFTs it will actually be easier to work with a “Time” and
“Data” pair of channels. Click on the ANALYSIS panel to split the waveform “Data”
channel this DataPlugin loaded into the corresponding pair of implicit “Time” channel
and numeric “Data” channel.

5{= Sub ReadStore(File)
Dim Period, Block, Group, Channel
File.Formatter.ByteOrder = eBigEndian
Period = File.GetNextBinaryValue (eRé&4d)
IF Not IsNumeric(Period) THEN Period = 0.001
Set Group = Root.ChannelGroups.Add(File.Info.FileName)
Set Block = File.GetBinaryBlock()
?mbmem ANALYSIS: Run Mathematical Anals_e[sfmk Channels.2dd ("C
TS CHame . Froperties. Add
14 Channel.Properties.Bdd
15 Channel.Properties.hdd "
16 Channel.Properties.hAdd "
Eﬁ:&] 17 Channel.Properties.2dd
-y 18 Channel.Properties.hdd °
Channel.Properties.hdd "

@ DlAdem - [SCRIPT: Temporary Workspace] EI@
File Edit Script Settings Window Help ESEE
[ . — = - &= | =
BE Cod CIEIENE LIRS AR
NAVIGATOR | || = -
— . 2
W"bl 2 3 Option Explicit

VIEW

o [,
L

m

g’

", eR32)
.0

Pericd

..L‘xg{l)

c In—a(r 1,1,0,0,0,0,0,0)

20 Jet Channel = Group.Channels.AddDi re:tAc.c,ess"hannP'l (Channel)

e Rant DPranartrisa BAA "Aearrintion® (File Qisa_f1J/4 £ " SLT. walnea” 2
I] | ‘ | [\I‘J-jl‘-lamel_l_\.\!BS )\Glgaw.vhs /
VISUAL
o 121 File 'C:\Users\Public\Documents\National Instruments‘\DIAdem 2014 (32-bit)\Data\EXEMFLE.TDM ' loaded. -
ey « I »
SCRIPT | ‘ | [\L-Jgfile /{Cuuent Variable Contents )\‘.ﬂ‘.‘at-;h[‘]] )\Wat-;h[j] )\‘.*.'at-;h[E] /

Line: 1, Column: 1 Paste Mot read only Unchanged UNICODE

© 2003-2014 National Instruments Corporation. All rights reserved.
DIAdem Hands-On Exercises, page 110 of 180




5.9 Click on the “Channel Functions” palette (cog icon), then click on the “Numeric
Channels < Waveform Channels” function icon.

4|

File BasicMath CurveFitting Signal Analysis  Statistice 3D  Special Math  Settings  Window  Help
Tl

2d (melE BEls

5.10 Select “Data” in the “Channels:” field and the “Waveform channels to numeric
channels” radio button, then click on the “OK” button to split the waveform “Data”
channel into its respective implicit “Time” and numeric “Data” channels.

Channels to be converted

X-channel:

- |

Channels: f% [;

Keep as waveform channels

Canversion made

Cancel ] [ Calculate ] I Help

File BasicMath CurveFitting Signal Analysic  Statisticc 3D  Special Math  Settings  Window  Help EEE
i _
4d [@a8ae >
m WfChnToChn (07/25/2014 01:. Data Partal: Internal Data x|
[11/Data 1 ; ‘ - tI - % ] |
\ [z <Entera group filter>
LANEES"

Converted the waveform channels into channel pairs. [ ‘« Enter a channel filter> |

%

_,@
e

Wl
. X Structure g List /
P Ta ri
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5.12 Your next step will be to run an FFT calculation, and it will be convenient for the FFT
channels to land in their own group in the Data Portal. Right-click on the existing

“big” group in the Data Portal and select the “New>>Group” context menu to create
a new Data Portal group.

@ DlAdem - [ANALYSIS] == =]
File BasicMath CurveFitting  Signal Analysis  Statistics 3D Special Math ~ Settings  Window  Help EHEHE
B @RS
NAVIGATOR E WfChnToChn (07/25/2014 01:14:42] Data Portal: Internal Data X!
5 [1]/Data [] ;
WQ . [z <Enter a group filter>
4 E;Q Converted the waveform channels inte channel pairs. [rv <Entera channel filter>
VIEW L [’] big
= frrw
~ o =2 '
ﬁ Channel Cut Channels
Y e Custom Property c
ANALYSIS — R
I-HHLII Paste
i X Delete
1 ¥l ¥ Rename
Set Default Group

5.13 Type in “FFT ALL” in the “Name:” field, make sure the “Set default group”
checkbox is checked, then click on the “OK” button to create the new group.
Create Mew Channel Group @

a— C o D
Name: { FFTALL) — ]

Et default group

5.14 Click on the “Signal Analysis” palette, then click on the “FFT (One Time Signal)”
function icon to launch the FFT configuration dialog.

[ DlAdem - [ANALYSIS] ==
File BasicMath CurveFitting  Signal Analysis  Statistics 3D Special Math  Settings  Window  Help EEE
Eg FIENEIRS
NAVIGATOR WEChnToChn (07/25/2014 01:14:42) Data Partal: Internal Data O
[1)/Data[]

[L <Enter a group filter>

Converted the waveform channels inte channel pairs. [rv <Entera channel filter>

{3 big

- big
[;23 Time
[ Data
Ll (0 e
I DL Ll
e MII_II \/\[FFT (One Time Signal
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g
e
3

:

Structure /{ llst/
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5.15 Make sure the “Time” and “Data” channels are selected in the “Time channel:” and
“Signal channels:” fields, then click on the “OK” button to run the FFT.

FFT with One Time Signal = @

Channels to be analyzed Input data

Time channel: - Crata []
1

Signal

channels: 0.5

Data

1]
Windaow Functions | FFTFunctions | Time Intervals | 0.3
Window type:  Rectangle A k i z 4 & g
Time []
Result data
Amplitude attenuation correction Amplitude |
e~
ArnplitudePeak[]
i ﬁ 0.1
o 0.0
3
Z 0,067
5
<L 0.04
0.02 7
0 20000 40000 £0000 50000 1000001,2E-+05
Freguency [Hz]

—
1 Ok P | Cancel | | Calculate | | Help |

5.16 Now you have new “Frequency” and “AmplitudePeak” channels in the Data Portal
containing the results of the Fourier Transform calculation. Click on the large
“VIEW?” tab at the left of your screen in order to switch over to the VIEW panel and
look at both the raw data and the frequency analysis you just ran.

[D{ DiAdem - [ANALYSIS] oo =S

File Basic Math  CurveFitting  Signal Analysis  Statistics 3D Special Math  Settings  Window  Help =[]
= — | =
B YIRS
NAVIGATOR WEFChnToChn (07/25/2014 01:14:42) Data Porral: Internal Dara 2

[11/Data[] 5
T ;l‘ [fr <Entera group filter>
= m Converted the waveform channels inte channel pairs. [ <Enter a channel filter>
1% {3 big
L ﬂ--EELuMDsmF 01:19:34) = [ big
dem VIEW: View and Edit Data [ Time

[11/Time [s] [ Data

e e I
[4obe [1]/Data[] = e T B

2| Frequency
Lubi. Result channels:
WILII [2]/Frequency [Hz]
[2)/AmplitudePeak []

X
E Fast Fourier Transformation (FFT) has been executed.
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5.17 Click on the “New Layout” icon at the top left of your screen to clear the VIEW
panel of any existing areas. Click the “No” button if you are asked whether you want
to save the previous VIEW layout (changes).

[ DIAdem - [VIEW: EXAMPLE.TDV] EI@

File VWiew Insert Settings Window Help SEE

L

! = = =
B R e =N %
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o 3 big
Lo jez = [ big
0+ T T T T ) 125
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L m O | | Mumber 2 1 3 q
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L - ; Structure ,& List /
‘ 3 [ [P sheetn / = =

WIEWS layout "NOMNAME” changed, Save changes?

Canicel

5.18 Drag the “big” group from the Data Portal on the right into the empty VIEW area,
then select the “2D Axis System” display option in order to graph the raw time series

data.
{7 DlAdem - [VIEW: NOMAMETDV] ol e ==)
File VWiew Inset Settings Window Help =HEE
BE Dod @ e 8 FN %R re 2 2% L
MNAVIGATOR s Data Portal: Internal Data x|
MB, FE [L <Enter a group filter>
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VIEW EE 0 vig
| - 1 Time
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3 — Channel Table =) fffg, FFTALL
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¥ L, m] Bode
= A o
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| : [ i shest1 [/ —————a
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5.19 The signal is oscillating so quickly over a horizontal time window of 10 seconds
between vertical values -1 and +1 that it looks like a solid band of color— you need to
zoom in some. There are several ways of zooming in DIAdem VIEW, but the
following is the easiest way, and you’ll only learn about it here (Easter Egg alert).
Place your mouse on the part of the signal you want to zoom into, then right-click
(RIGHT-click) and hold the right mouse button down while you drag the mouse to the
right to outline a time region a little smaller than a somewhere near the 4 second mark
(see the figure below), then release the mouse button.
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5.20 You’re still not zoomed all the way in, but you should now be able to see that the
signal is going up and down very quickly. The pattern you see below depends strongly
on the width of the zoom region you selected, so yours may look quite different. Click
on the “Move” icon (hand) so that you can pan through the data.
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5.21 Now when you hold your mouse over the data, it appears as the same “hand” icon that
you just clicked on— this enables you to “grab” the data and pan left or right through
the data set, tracking your mouse movement. Click on the graph, hold the mouse
button down, and drag your mouse left / right as needed to center the 4 second mark
on the X axis in the middle of your screen. The sharp change in the interference-like
pattern at 4 seconds indicates that the dominant frequency of the signal changed
abruptly at that time.
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5.22 First Click on the “Move” icon (hand) again to disengage the panning mode.
Depending on the region of the X axis you selected a few steps back, you may not see
a dramatic shift at the 4 second mark. In that case click on the “+” / “-” icons to
incrementally zoom into / out of the data set (or use the mouse scroll wheel)— this
will change the “interference” patterns you see from the periodic signal.
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5.23 You’ve now seen one clear frequency transition at time = 4s. The next step is to plot
the FFT frequency analysis you’ve already calculated to see all the frequency content
in the raw data. You may want to come back to this time series graph later, so you
decide to create a new Sheet in DIAdem VIEW to graph the FFT results on. Right-
click on the existing “Sheet 1” tab at the bottom of the screen and select the “Add
New Sheet to End” context menu.
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5.24 Drag the “FFT ALL” group from the Data Portal on the right into the new “Sheet 2”
you just created in VIEW. Select the “2D Axis System” display option to graph the
frequency distribution you calculated.
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5.25 It looks like the dominant components are at low frequencies. In general, though, it’s
often convenient to look at wide frequency FFT results on a Log(frequency) X axis.
Click on the X axis scaling icon at the top middle of your screen and select “X-Axis

2
[Log.]”.
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5.26 Now you can see the entire frequency spectrum from 0.1 Hz to 100 kHz spread evenly
left to right on your X axis, and you immediately notice that there is a cluster of peaks
between 100 Hz and 1000 Hz. Click on the “Band Zoom” icon at the top left of your
screen and then select the frequency region surrounding these peaks in order to
zoom into just that part of the frequency spectrum.
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5.27 Now you see that the data set contains a series of 10 well-defined frequency
components ranging from slightly over 200 Hz to slightly under 500 Hz that look like
they might be evenly spaced in frequency. Click on the X axis scaling icon at the top
middle of your screen and select “X-Axis [Linear]” in order to more easily check the
frequency spacing on a linear frequency X axis.
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5.28 Your professor specifically asked you to determine when these various frequencies
were active during this 10 second data run. Instead of calculating one FFT over the
full 10 seconds of data, you should now break the signal into N time segments and
calculate an FFT from each of them. This will give you a frequency breakdown at
progressive snapshots of time from the beginning of the data run to the end of the data
run. DIAdem calls this an interval FFT calculation, and it will generate a new FFT
channel for each of the N time intervals. It will be convenient later when you graph
those results to have them in their own Data Portal group. Right-click on the existing
“FFT ALL” group in the Data Portal and select the “New>>Group” context menu to
create a new Data Portal group.
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5.29 Name your new group “FFT Intervals”, verify that the “Set default group”

checkbox is checked, and then click on the “OK” button to finish creating the group
in the Data Portal.
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[ Help ]

5.30 Now you are ready to run the time interval FFT calculation. Click on the large
“ANALYSIS” tab at the left of your screen in order to switch to the ANALYSIS
panel and configure the time interval FFT calculation.
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5.31 Click on the “Signal Analysis” palette, and then click on the “FFT (One Time
Signal)” analysis routine. This pops up the FFT configuration dialog again.
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5.32 Verify again that the “Time” and “Data” channels are selected in the “Time
channel:” and “Signal channels:” fields. This time you will need to set a few
parameters differently in order to calculate N separate FFTs, each over a time segment
of the data set. Click on the last tab called “Time Intervals” to make these changes.
Select the “Number / Start / Overlap” radio button, and then set the “Number of
intervals” to 10. This will result in 10 FFTs calculated over the 10 second long data
set, one for the interval Os — 1s, another for the interval 1s — 2s, up to the last interval
9s — 10s. Finally, check the “Generate index channel” checkbox (important!) and
click on the “OK” button to run the time interval FFT calculation with these settings.
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5.33 As expected, your new Data Portal group now contains 10 new FFT channels, one for
each second of acquired data from Os to 9s. If for some reason you do not see a
“Frequency” channel, an “FFTIndex” channel, and 10 channels named
“AmplitudePeak” through “AmplitudePeak9”, select all the channels in the FFT
Intervals group, right-click one of them and select the “Delete” context menu, then
repeat Steps 5.28 through this one. Click on the “VIEW? tab at the left of your screen
to return to the VIEW panel to look at your time interval FFT results. .
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5.34 Select the “Frequency” channel and all the “Amplitude#” channels in the Data
Portal, while holding down the “Ctrl” key on your keyboard, then drag this channel
selection onto the existing FFT graph to see the FFT interval results overlaid on top
of the FFT of the whole data set.
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5.35 You can clearly see that there is a one-to-one correlation between each interval FFT
and one of the FFT peaks over the whole data set, the question is which frequency
peaks occurred at which times. To clarify the issue, place your mouse over the right
hand border of the graph until the mouse icon changes to 2 vertical lines, then click
and drag out that border to the left to resize the VIEW legend display.
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5.36 By default the VIEW legend shows 4 channel properties, one of which is the channel
name. The other properties are actually obscuring the important suffix of each channel
name. Fortunately, you can customize which properties display in the legend. Right-
click on the “Name” field in the legend and select the “Legend...” context menu in
order to pop up the legend configuration dialog.
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5.37 Select all 3 property rows below the “name” property in the middle of this dialog, then
click on the “<” button to remove these 3 properties from the legend display. Finally
click the “OK” button to accept these legend configuration changes.
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5.38 Now the only remaining confusion is that the original (red) FFT curve is named the
same thing (“Amplitude”) as the first (green) interval FFT curve. You can freely
rename channels in the Data Portal, though. For clarity, you decide to rename that first
FFT interval channel to “AmplitudePeak0”. Right-click on the first interval FFT
channel “AmplitudePeak” in the Data Portal at the right of your screen, then select
the “Rename” context menu.
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5.39 Now the “AmplitudePeak” channel in the “FFT Intervals” group appears highlighted
and is ready to be renamed. Hit the “End” button or the right arrow key to move the
cursor to the end of the current channel name, and type “0” to rename the channel
“AmplitudePeak0”. Hit the <Enter> key on your keyboard to accept this name

change.
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5.40 Notice that the VIEW legend updates the green curve name to be “AmplitudePeak0”.
What you really want to see is the progression of these interval FFTs over time. You
can easily achieve a preliminary look at this in VIEW by switching the Y axis display
to show the curves stacked on top of each other. Click on the “Y-Axis [Linear]” icon
at the top middle of your screen, and then select the option “n Systems [Linear]” to
switch to displaying the curves stacked vertically.

5] DIAdem - [VIEW: NOMAME.TDV]
Insert  Settings Window Help

File  View

[E=3 =l =
BB
Data Portal: Internal Data X

Bf ol [E: e @ Hy % i e E2 S AP i
NAVIGATOR| [ | [ i - + — @ X @Lﬁ'ﬂlﬁ'%?@| O ] ]
~E 1% ¥-dais [Linear] | Name
I D{ e OO AmplitudePear
M I 10 v-sods (2] EIW] | AmpiitudepPeako
oo = Y-Auis [Log.] Olvl  AmplitudePeakl
VW N ] Al O AmplitudePeaks
T (=]l BT 7 s
ﬁr o™ vl  AmpiitudePeaks
| = Olv|  AmplitudePeaks
ANALYSIS = O  Amplitudepeak?
o | los O  AmplitudePeaks
,m DD ! ElV| | AmplitudePeaks
= Co
Ehalital | =
REPORT | |~
04
DAC
0.2
EAQE
FES
N 10 N L N
(= T T T T T T
200 250 300 350 400 450 500
Frequency [Hz]
. 3 [A[ +[ Py sneets }sheet2 /

|'|-_r <Enter a group filter=

[fv <Enter a channel filter>

113 big
=l big

12 Time

[ Data
E--{fp FFTALL

[" Frequency

Em AmplitucePealk
=--ffp: FFTIntervals
12 Frequency
1% FFTInclex
12 amplitudePeaki
ME aAmplitudePeakl
12 amplitudePeak2
P& amplitudePeal3
12 AmplitudePeakd
5123 AmplitucdePeals
12 amplitucePeaks
5123 AmplitucePeak?
M2 amplitudePeaks

12 amplitucdePeaks

Structure /{ List f'

T

¥-Cursorl: -15.00 ¥-Cursorl; 0

© 2003-2014 National Instruments Corporation. All rights reserved.

DIAdem Hands-On Exercises, page 125 of 180




5.41 Here you see the first indication of when each of the red FFT peaks occurred during
the course of the 10 second data acquisition. The highest frequency green
“AmplitudePeak0” FFT peak, stacked near the top of the graph, occurred during the
initial second of the data set, while the lowest frequency purple “AmplitudePeak9”
FFT peak, stacked at the bottom of the graph, occurred in the last second of the data
set. In fact, it looks like this simulated test pattern created by the LabVIEW program
shifted to a slightly lower frequency after each second of the data set. Because the
FFT intervals are displayed top to bottom in this graph, there is an implicit time axis
starting at Os at the top of the graph and proceeding down to 10s at the bottom of the
graph. You will need to explicitly assign a time value for each of these FFT interval
curves in order to create the waterfall and intensity Joint-Time-Frequency-Analysis
(JTFA) plots that your advisor requested. You decide to take another look at the raw
time series data to make sure you do the time value assignment correctly for the FFT
intervals. Click on the “Sheet 1” tab to return to the raw data graph.
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5.42 You want to see the whole time range at once, so click on the “Zoom Off” icon near
the top left of your screen to display the data set with no zooming.
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5.43 Here you see again that the raw data was acquired between time values 0s and 10s.
The first interval FFT was calculated on data points between time 0s and 1s, while the
last interval FFT was calculated on data points between 9s and 10s. Each resulting
interval FFT curve represents the frequency content of the whole time segment, so the
average time value for the initial FFT interval is 0.5s, while the average time value for
the last FFT interval is 9.5s. You need to match up the FFTIndex channel values with
these time intervals— the easiest way to do that will be in a VIEW table in a new
sheet. Double-click to the right of the “Sheet 2” tab at the bottom of the screen to
create a new sheet.
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NOTE: The vertical white lines you see above will NOT appear on your screen— they have
been artificially painted on in order to show the data points used for each of the 10 FFT
intervals you calculated.
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5.44 Drag the “FFT Intervals” group from the Data Portal on the right into the new
“Sheet 3” you just created in VIEW. This time select the “Channel Table” display
option to show a table of all the channel values.
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5.45 The second channel, “FFTIndex”, was created by the interval FFT calculation— it has
10 values, one for each of the 10 time intervals you selected in the FFT dialog. But
what you want this channel to be are the average interval time values. Click on the
“Name” field in that second channel’s table header and type in the new channel name
“Interval Time”. Now click on the “Unit” field in that second channel’s table header
and type in “s”. Note that the name of the “FFTIndex” channel in the Data Portal
changes automatically to the new “Interval Time” name you just gave it. As you saw a
few steps ago, the time values in the “Interval Times” channel should run from 0.5 to
9.5. Click on the “ANALYSIS” tab at the left to switch to the ANALYSIS panel in
order to subtract 0.5 from each of these channel values.
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5.46 Click on the “Basic Mathematics™ palette and then select the “Scale” function to
rescale the index channel to correspond to the time interval values by subtracting 0.5

from each channel value.
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5.47 Select the “Interval Time” channel you just renamed in the “Channel:” field, then
enter “-0.5” for the “Offset:” field, verify that the “Factor:” field is set to 1, then check
the “Store result in original channels” checkbox (important!). The channel preview
at the right of the dialog should show the red output shifted down from the blue
starting values by the -0.5 offset you selected. Click on “OK” to execute this

rescaling in the Interval Time channel.
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5.48 Make sure you have no new “LinearScaled” channel at the bottom of the “FFT
Intervals” group. Also verify that the “Minimum” and “Maximum” properties of the
“Interval Time” channel, as shown in the Data Portal property table at the bottom right
of your screen, show the correctly scaled values 0.5 and 9.5. Click on the “VIEW”
tab at the left to switch back to VIEW and look at the new data values.
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5.49 Now you can see that the Interval Time values run from 0.5 to 9.5, as desired. It looks
like the Frequency channel also marches up by exactly 1 Hz per row, which would
mean it ranges all the way up to 125 kHz, given the 125000 length in its table header.
That’s way, WAY too much frequency range. You know from the FFT over the whole
time series data that the maximum frequency content was under 500Hz. The JTFA
graphs will display faster if you trim the size of the Frequency channel down to, say,
OHz to 700Hz. Right-click on one of the Frequency channel values, then select “Go

To>>Channel Value...” from the context menu.
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5.50 Ensure that the channel is “Frequency” and the operator is >= in the dialog, then enter
700 for the search value threshold and click on the “Find Next” button to find the first

Frequency value >= 700Hz.
Find Channel Value
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* Fram current pasition

Channel:

" From channel arigin

J |

Close

Help |

{ Find Mext %[

5.51 You have now located that the Frequency channel crosses the 700 Hz threshold at
channel row = 701. Click on the “Close” button to exit the dialog.
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5.52 Double-click on the “Length” value of the Frequency column header and enter in a
new length of 700 to force the Frequency channel to be only 700 values long.
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5.53 The Frequency channel should now end at 699Hz, which is the 700th value. This will
force any graphs of the time interval FFT results to range only between OHz and
700Hz. You are now ready to plot the first JTFA graph. Right-click on the current
“Sheet 3” tab at the bottom of the screen and select the “Add New Sheet to End”
context menu to create a new sheet for the time interval FFT graph.
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5.54 Drag the “FFT Intervals” group from the Data Portal on the right into the new
“Sheet 4” you just created in VIEW. This time select the “Contour” display option
to show a contour plot of the time interval 3D surface.
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5.55

As before in the stacked 2D plot, you see that the frequency content moves steadily
lower with time, starting just under 500Hz at time = Os and ending just over 200Hz at
time = 10s. Note that the Time axis increases upward now. The nice thing about this
contour plot in VIEW is that you can easily zoom into a region of interest just by
surrounding it with the mouse. Click on the “Frame Zoom” icon at the top left and
then with the mouse click and surround the 200Hz to 500Hz frequency range.
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5.56

Another nice interactive feature of the contour plot in VIEW is that you can move the
crosshair cursor around with the left mouse button and get exact XY Z coordinate
values and dynamic isolines corresponding to any point of interest. You need to
configure the exact display of this graph and export it to WMF image files for your
advisor, though, and this is only available in REPORT. Click on the “Transfer to
REPORT” icon at the top of your screen to move this graph to REPORT to serve as
an excellent starting point to configure those output images.
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5.57 The contour plot transferred from VIEW unzoomed, so you need to zoom in again—
this time you’ll use explicit start and stop values for each axis to achieve a precise
zoom window. You also have a better 3D display option in REPORT than in VIEW

that will avoid unnecessary 3D interpolation. Right-click on the 3D surface and select

the “Display...” context menu to change these settings.
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5.58 In the first “Curve List” tab, change the 3D graph “Type” to “2D matrix”
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5.59 The new “2D matrix” display type defaults to the color blue. Change the color to the
“Glob. Palette 1...”” option so that the color will scale with the Z axis value.
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5.60 One more tweak of this new “2D matrix” display mode is needed. Click on the [...]
icon to pull up the matrix spacing on both X and Y axes. The “2D matrix” display will
show a checkerboard of colored rectangles that shows both the Z value via the color as
well as the X and Y mesh sizes by the dimensions of the rectangle.
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5.61 Set all the “Width” and “Offset” fields to 0, which will cause the rectangles of the
checkerboard to touch each other. Click on the “OK” button to accept the changes.
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5.62 Finally, to change the frequency axis scaling, select the “Axis Parameters” tab at the
top of the dialog to pick the exact start and stop frequencies you want to show.
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5.63 Select the “X-axis Scaling” node at the top left of the dialog, then change the
“Scaling mode” dropdown to “Manual” and set the “Begin” frequency to 200, the
“End” frequency to 500, and the “Tick Interval” to 50 and click on “OK”.
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5.64 There, all ready for export. Click on the “Save Selected Object as a Graphic” icon
at the top of your screen to export this report as a WMF image file.
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5.65 Select the “Save as type” to be “Enhanced metafiles (*.EMF)”, navigate to the
Desktop, then name the image file “Intensity.EMF” and click on the “Save” button
to create the new WMF file that your professor requested. In the next dialog click on
the “OK” button to accept the default output ratio (1024 x 768). Click on the “Yes”
button if requested to confirm overwriting an existing WMF files.
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5.66 The easiest way to create the other graph your professor wanted, the 3D waterfall, is to
copy this 2D intensity graph to a new sheet and tweak its configuration. Right-click
on the “VIEW-REPORT?” tab at the bottom of your screen, then select the “Copy...”
context menu to create a new REPORT sheet. In the pop-up “Copy worksheet”
dialog, select the last “VIEW-REPORT” sheet and click on the “OK” button to copy
the sheet to the far right of the REPORT panels tab list.
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5.67 Right-click on the newly inserted graph and select the “Display...” context menu to
tweak the 2D intensity graph configuration into a 3D waterfall graph.
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5.68 There are only two tweaks needed— the main one is to change the display type to
waterfall. Click on the current “2D matrix” display type and select “Waterfall” from
the drop-down list of display options.
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5.69 The other tweak needed is to set the X and Y axis labels to position themselves
automatically. Switch from the “Curve List” tab to the “Axis Parameters” tab of the
dialog. Now select the “X-axis Label” node at the left of the dialog and check the
“Angle” checkbox.
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5.70 Finally, select the “Y-axis Label” node at the left of the dialog and check the
“Angle” checkbox, then click on the “OK” button to accept the changes.
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5.71 Now you have a 3D waterfall graph, but you’re still staring at it top-down, so that all
the 3D waterfall curves look like flat lines. Click on the graph so that your mouse
icon changes to a rotation icon, then click, hold and drag the graph up and slightly to
the right to rotate the 3D graph out of the XY plane.
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5.72 Here is the 3D waterfall display your professor requested, but chances are the graph
needs to be resized smaller to fit on your screen better. Grab the square at the edge
of the graph and drag it thinner and then shorter to fit your screen.
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5.73 There, all ready for export. Click on the “Save Selected Object or Layout as a
Graphic” icon at the top of your screen to export this report as a WMF image file.
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5.74 Select the “Save as type” to be “Enhanced metafiles (*.EMF)”, navigate to the
Desktop, then name the image file “Waterfal. EMF” and click on the “Save” button
to create the new WMF file that your professor requested. In the next dialog click on
the “OK” button to accept the default output ratio (1024 x 768). Click on the “Yes”
button if requested to confirm overwriting an existing WMF files.
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5.75 Finally open up Windows Explorer, navigate to the Desktop, then right-click on the
“Intensity.EMF” image file and select the “Open With>>Microsoft Office Picture
Manager” context menu.
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5.76 Again in Windows Explorer right-click this time on the “WaterfalLEMF” image file
and select the “Open With>>Microsoft Office Picture Manager” so that both these
files are opened in the same image viewer.
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5.77 Now look at the files you opened in the Microsoft Office Picture Manager—the most
recently loaded image is the EMF image of a 3D waterfall plot that your professor
requested. Click on the “Previous (left arrow)” icon at the bottom left of your screen
to view the first image you loaded.
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5.78 Here is the EMF image of a 2D intensity plot that your professor requested—Your 2
EMF graph files are now ready to email to your advisor.

|L_'uﬂl\-'1icr050f't Office Picture Manager = || B[ E3
File Edit View Picture Tools Help Type a question for help -
Gl shorteuts.., | [ D 0 | $ E3a 3 X 45% - @ _ :d4% Sh | | Edit Pictures.. | 78] Auto Correct _
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Exercise #6 Synchronizing Data with Video

Scenario: You are a newly hired engineer in an automobile safety lab and have been told to
take a look at the results of a recent crash test. You are told that this lab uses
DIAdem to analyze the crash data and synchronize the data and high speed video
captured during the crash test. Supposedly this is pretty easy to do, since your
new mentor on the job promptly went on vacation for 3 days and told you to
“Check it out while I’'m gone!”. The only detail he left in his email was to “let
me know if the resultant head acceleration exceeded 205 m/s® at the point that the
dummy head struck the headrest”.

6.1 After working your way through all the self-training material on DIAdem that you can
find at your lab, you decide to give it your best try. Click on the NAVIGATOR tab
at the top left of your screen to switch to the NAVIGATOR panel, then click on the
“Delete Internal Data” icon at the top left of your screen to delete any data currently
loaded in DIAdem. Click on the “No” button if asked if you want to save changes to
the data currently in the Data Portal before deleting.

@ DIAdem - [NAVIGATOR: My DataFinder] E@

File Find View Settings Window Help =[5

Y o 5 @ [ #HitK 2

Delete Intemnal Data Data Partal: Internal Data X
1 <Enter search text> Search u
- [z <Entera group filter=
-"f"" =R My Datafinder; “  |[v <Entera channel filter>
-5, Search Areas
VIEW i_ﬂ H |’:l National Instruments | } EXAMPLE -
. +-F+ DIAdem 2014 Examples [l EXAMPLE
) = |El Documents 2 Time
ﬁj ’\:_> T |0 Calibre Library 2 Spead
4 = +-[ Docl_files F2 Reys E
ANALYSIS :::—:j =0 LabVIEW Data 2 Tarque
- [ Dependencies = “I’sr: Hoise data
g 1) H-E0 Glyphs ¥V Moise_1
%%ﬂwj f- [ Icon Templates
= #-[ LVAutoSave =
REPORT - WvInternalReports VY N
-] LVRSS ¥ Moise_5
[ Probes = “I’sr: Results_Moise data
Hﬂ@ #-[) Remote Development H; StatisticsText i
i~ """".“ Stlll‘_‘tL.He K List p'
DAC -] VIObjCache
- [Z] big.GLV - ;
708 3 5] ew D et TEETL
E 200 SametimeFileTransters inthe structure or list view,
+-[ SametimeTranscripts
VISUAL +-[ SavedChats If several objects
+-[C) SignalExpress Data are selected, the
. commaon properties
3-8 snagit - are displayed.
T S TocdCiomel Man)
File BI'-JWSeI'A Search Results lf
1 ¥ La al
DlAdem =<

"EXAMPLE” data changed. Save changes?

Yes ( Ma Eé Cancel
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6.2 Click on the “Load Data File” icon at the top left of your screen to pop up a file
dialog with which you can find and load the crash data set your mentor indicated.
| DlAdem - [NAVIGATOR: My DataFinder] ===
o File Find View Settings Window Help [= 2]
Eg i, 55, B CELE
MAVIGATOR Ej LoadDota File = a Data Portal: Internal Data X
VIEW 1\:;1 E:Lg:ati;::mmuments [ Hohame
2 B paments
_ﬁ;j "‘_1) B 1§ My Computer *.)
ANALYSIS _f:éy
P e
REPORT
L
o Structure ,{T
ERAQE Name NoName
ﬁ i;s:npt\un
b ?t\-‘ot:‘a‘:;re dat... (;l’_»ﬂlfﬂﬂﬂﬂﬂﬂ:ﬂﬂ:ﬂﬂ
6.3 Select the “SafetyTest.tdm” file from the DIAdem Examples\Data folder.
If you took all the defaults when installing DIAdem, the Examples\Data folder is at
“C:\Program Files\National Instruments\DIAdem 2014\Examples\Data”
If, on the other hand, you are in an official National Instruments seminar, look in
“D:\Program Files\National Instruments\DIAdem 2014\Examples\Data”
Now click on the “Load” button to load this data file.
(On 64 bit operating systems you must use the “Program Files (x86)” folder)
5 Open =
lockin: || Data - O ¥ = M-
= MName : Date modified Type = § Load F:
= [&] Plate.tdm 6/11/2014312PM  TDMF S —-
RecentPlaces ] peport EXPL.TDM 6/11/20143:11PM  TDMF
- B ing,tdm 6/11/2014313PM  TDMF
] Safetytest.tdm ) 6/11/2014 311 PM_ TDMF Register
Desktop '] Sawstopper_Data.TDM 6/11/2014 3:11PM  TDOMF : :
- & Segment.tdm 6/11/2014 3:13PM TDMF
= &) Setvalfe.tdm 6/11/2014311PM  TDMF  Data Reduction...
Libraries &ll Setvalsc.tdm 6/11/2014 3:11 PM TOMF
) [£] ShockResponseSpectrum.tdm 6/11/2014 313PM  TDMF|=
_L_\ E] Spectralline.tdm 6/11/2014 3:12PM TDMF
Computer & Speed_Comparison. TDM 6/11/20143:11PM TDMF
- ] sud_CmdCentrol. TOM 6/11/2014311PM  TDMF
Q__.! ] Test Run A.TDM 6/11/2014311PM  TDMF~ ————————
i m b Help
Metwork
Filz name: -
Files of type: [ Mational Instrumerts TOM Files (*tdm) 'J

NOTE: By default DIAdem looks for data files in a different “Data” folder. If you don’t
see the “SafetyTest.tdm” file, double-check that you are really looking in the folder
“...Program Files\National Instruments\DIAdem 2014\Examples\Data”.
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6.4 Now the data is loaded into the Data Portal at the right— 3 head acceleration
channels. You remember that video synchronization happens in the VIEW panel, so
you click on the “VIEW?” tab at the far left of your screen to switch to the VIEW
panel. Click on the “New Layout” icon at the top left of your screen to start a new
VIEW layout from scratch. Select “No” if asked to save your previous VIEW layout

before clearing the VIEW panel.

1] DIAdem - [VIEW: EXAMPLE.TDV] =) = =]

File View Insert Settings Window Help =5 ]

D d s s 8@[F % [Ek e B2 % %

| - - —L - = | T z | Data Portal: Internal Data |
[L <Enter a group filter>
v <Enter a channel filter>
[ safetytest
= [, vehicle L
] [ 13HEADD000H3ACKA
ﬁ o (e [ 13HEADD00OH3ACYA
=11 [ 13HEADD00OH3ACZA
ANALYSIS =
- 21| o4 : T . T ]
¥ | =) i 20 401 &0 B0 100
i | o
REPORT | |75 All Cha... | | | -
Name 13HEADODOOH. .. | 13HEADODDOHS. ., | L3HEADODOOHS. ..
MNumber 1 2 3
Length 3501 3501 3501
Unit mfs"2 mfs"2 mjs"2 Structure A List /
DAC Channel Contents
vehicle 1
1 0.228541 T-0.62562 1,519082 2
LAQE 2 0.201682 0.625331 1714471 N vehide1
|] 3 0.287253 0.626123 1695581 Description
4 0.441376 0.627258 1.557206 Index 1.
VISUAL 5 5.525385 5.63165 1500878 Souice]lamel vehicle 1
g 0.533785 0.626618 151865
7 0.433327 0.645328 1522503 =
4 m (2
| g (<L sheet1 / e

% VIEW layout "MOMARME” changed, Save changes?

6.5 Drag the “vehicle 1” group from the Data Portal on the right of your screen into the
empty VIEW area, then select the “2D Axis System” display type to plot the data on
an XY graph.

{0 DAdem - [VIEW: NOMAME.TDV] =n =R
File View Insert Settings Window Help EEE
1@ ([E 2 e @ [N A A B2 % ge

= Data Partal: Internal Data X
FHE [L <Enter a group filter=
E f& <Enter a channel filter=
0 s
(] [r. vehicle 1
[ % Channel Table EADDODOH3ACKA
DD 13HEADOOOOHIACYA
—— [V 13HEADONOIH3ACZA

=

o Bode
g Polar

D .

o Orbit Structure ."{ List
=- Shaft Centerline vehide 1
=LY Name vehicle 1
Cantour Description
Index 1
Textbox Source Name | vehicle 1
! g [ sheet 1/ —_— =

Sheetl:Area:1
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6.6 Here you see the head acceleration curves along the three axes (X, Y, Z) over the
duration of the crash. You want to display a high speed video taken of this crash
synchronized with the actual head acceleration data you’ve already graphed. Right-
click on the white space of the graph and select the “New Area>>Top” menu to
create a new VIEW area for your video above the current graph area.

DIAdem - [VIEW: MONAME.TDV] =n ===
File View Inset Settings Window Help = (=]
EBf Do@ [ s & 8 [FHY % W7 2% % Kaas= 100w b
NAVIGATOR = A+I o dh = {ﬂ'? | Q - L:: - D‘k - % ;b’ | L !5 | Data Portal: Internal Data F
! = ) :
HE | (o Q [rz <Entera group filter>
E@ E f..E_-L 1004 E [*v <Enter a channel filter>
VIEW I ElvI [] Safetytest
[ [ =-ffp vehicle 1
0 oo [ 13HEADDOOOHZACKA
ﬁ % [ 13HEADDO0OHZACYA
1 — a0 ] o [ 13HEADDDDOH3ACZA
AnALysis | []2 ¥ Dicplay Type » |
¥ s = b et
_Ei [ Delete Area Right
REPORT _:i‘}ﬁ =300 4 Set Leading Curve om 1
s B 005 o1 0is Display... 1BHen i
Legend... te Mame |vehicle 1
; u _I_I_I_[\Sheetl ,."r Delete Curve e -
X-Cursarl: 0¥-Cursarl: 0 Delete All Curves

6.7 You need to create one more VIEW area for a static image of the test setup. Right-

click on the empty top area and select the “New Area>>Right” menu.

DlAdem - [VIEW: NONAMETDV] =N ECR (=
File View Insert Settings Window Help HEE
BE Doa[Es & @ [FHhF [FEi e 82 % =
NAVIGATOR Data Portal: Internal Data x|

E@ IE i Display Type 4 i [tz <Entera group filter>
Fa E 3 Left [rv <Enter a channel filter>

(][] Delete Area % ['} Safetytest
VIEW : :
[ [ op =-Ff. vehicle 1

| ] Display Coordinates Bottomn ["v 13HEADI000HIACKA
_}‘} 00 Switch Screen Mode [/ 13HEAD000OHIACKA
= EARE ADODDIHIACZA
:II:I End Interaction - [ 13HEADDINIH3ACZA
AMALYSIS = ) 24 = A "
=] T ph - | A
¥ i L5 | | 100 T I = N
= = $, ] [m ]G] Structure A List
St | — | |2 o] 5l |
= —=-100 BV vehicle 1
REREES =y 200 1 Name vehicle 1
300 1 : : . : : . . Description
005 0 005 01 05 02 025 03 e 4
time [s] Source Name | vehicle 1
a ¥ N\ Shest 1 lI.Ir - —

H-Cursorl: 0¥-Cursord: 0 Z-Cursorl: 0 ¥2-Cursorl: 0
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6.8 Now you need to assign the video and graphics types to the two new VIEW areas.
Right-click on the top left area and select the “Display Type>>Video” menu.

DIAdem - [VIEW: NONAMETDV] =3 [E=l ===
File  View Insert Settings Window Help = e x|
S@[E e 8@ FN % e e B 2% ©
NAVIGATOR & Data Portal: Internal Data X
E Display Type 4 Channel Table [r: <Enter a group filter=
MNew Area b 2D Axis System [~v <Enter a channel filters
EE Delete Area Bode [ safetytest
) ) Polar =-[f vehicle 1
I:I Display Coordinates Orbit I 13HEADOOOOH3ACKA
witch Screen Mode ! [ 13HEADOODOH3ACYA
ad Eichls kiod Shaft Centerline v
[ End Interaction [ 13HEADOODOH3ACZA
[ . Contour — =
O 1A Help Ma | 2 - |
w L (I BDEﬂ del | 1
\ ol = § odel
im o g mg_ \\ e Ol Structure !{' Listl.IIr
= htalaba = | |E-im1 Graphic Clvi hide1
REPORT | |=T% 200 BV Tehic
= Mame vehicle 1
300 1 T Texthox — Description
-0.05 1] 0.05 0.1 ) 0.z Index 1
Dialog Box = [s] Source Mame | vehicle 1
) v (4] P[] sneets [ v Empty kS At

E-Cursord: 0 ¥-Cursorl: 8 Z-Cursord: 0 ¥2-Cursaorl: 0

-

6.9 Inthe “Select Video” dialog that pops up, click the “[...]” button to browse for a
video file.
[ Select Video ==
Wicleno
Filename: |

Eeep asped ratio

Q

|

[ oK

Cancel

Help

I

© 2003-2014 National Instruments Corporation. All rights reserved.
DIAdem Hands-On Exercises, page 150 of 180




6.10 Select the “Safetytest01.AVI” file from the DIAdem Examples\Documents folder.
If you took all the defaults when installing DIAdem, Examples\Documents is at
“C:\Program Files\National Instruments\DIAdem 2014\Examples\Documents”
If, on the other hand, you are in an official National Instruments seminar, look in
“D:\Program Files\National Instruments\DIAdem 2014\Examples\Documents
Now click on the “Open” button to load this selected file path.

(On 64 bit operating systems you must use the “Program Files (x86)” folder)
Select Video (=
o
©

@ U L4 C:\Program Files (x86)\National Instruments\DIAdem 2014\Examples\Documents by ] 5 | l Search Documents

Organize ¥ New folder

MapCache SearchResultsWiz Austin_Drive.wn"n
ard v

-
- Favorites =

Bl Desktop E

& Downloads )
%3 Dropbox i ’ '
= Recent Places

m

4 Libraries
| Documents
JV Music
b=| Pictures
B Videos

Safetytest02.wmv Sawstopper_spee

. d_demo.wmv

1M Computer
&, osDisk (C)
a OSDisk (D)

5# rsmall (\\nirvana' ~

File name{ Safetytest0l.wmv v ‘AII video files (*.avi;*.wmv;*.mg v]
— S
e
e -

b

NOTE: By default DIAdem looks for data files in a different “Documents” folder. If you
don’t see the “Safetytest01.AVI” file, double-check that you are really looking in
“...Program Files\National Instruments\DIAdem 2014\Examples\Documents”.

6.11 Click on the “OK” button to assign this video file to the VIEW area.

Select Video ==

Yideo

Filename: O Pragram Files 561 Mational Instruments

Eeep asped ratio

.m- [ Cancel ] [ Help ]
Ly
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6.12 In order for the video to display correctly synchronized with the time axis of the graph
in the bottom VIEW area, the correct start time and frame rate for the video must be
entered. Right-click on the video and select the “Display...” menu in order to enter
this information.

{5 DlAdem - [VIEW: NONAMETDV] ===
File  View Insert Settings Window Help
B Doa(EHae 8 [FHY 5 M E% % Kaar= b »H v
NAVIGATOR - Data Portal: Internal Data X
W& FE Display Type 4 [r: <Enter a group filter=
p Mew Area » [ <Enter a channel filters
VIEW EE Delete Area [‘] Safetytest
=-[f vehicle 1
[ I 13HEADDO0OHIACKA
ﬁ OO Select Video... i 13HEAD0000HIACYA
; — v | Sound On [ 13HEADOODOH3ACZA
0 =
ANALYSIS O || i | v Keep Aspect Ratio v ol B 2A | O v |
oy [0 |
?ijm' O | »
= o b tod Zoom H_/—Q%«_ Ol Structure !{' Listl.-'r
;1 == pei [y ——— - =
= E-100 Display Coordinates AV vehicle 1
REPORT =Ty 200 ) m hicle 1
Switch Screen Mode Gime yehcle
-300 ) —— Description
-0 End Interaction 0.z 0.25 0.z Index 1
time [<] Source Mame |vehicle 1
Help
A ¥ [Py STER T [P TR T TTTTen al

Sheet 1: Area: 2

6.13 You know that the frame rate of your high speed camera is 1000 and that the camera
starts recording based on a digital trigger that already corresponds to time zero on the
acceleration data channels. Set the “Frame frequency” to 1000 frames per second
and leave the “Start time” set to 0. Click on the “OK” button to accept these
synchronization parameters.

Video - Display @

Video synchronization

-

HMumber of frames: 300 |
Erame freguendy: | [1/5]
Start time: 0 [s]
Duration: 0.3 [5]

[ Cursar Synchronization... ]

& oK ?[ Cancel | [ Help |
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6.14 You need to add one last element to your layout. In the empty space to the right of
the video you want to add a static picture of the original crash setup before the crash.
Right-click in the blank upper right VIEW area and select the context menu
“Display Type>>Graphic”.

E-Cursord: 0 ¥-Cursorl: 8 Z-Cursord: 0 ¥2-Cursaorl: 0

DIAdem - [VIEW: MOMNAMETDY] El@
File  View Insert Settings Window Help = e x|
BE DB @ e @ FH4% MWvreE 2 % ®
MNAVIGATOR & Ll |Data Portal: Internal Data *
HIE » Channel Table >
\.r E isplay Type =
07 New Area | 2D fuis System
VIEW Delete Area Bode
Lir) . . Polar
T [ Display Coordinates Orbit H3ACHA
— . rot H3ACVA
ﬁ ot Switch Screen Mode Shaft Centerline iy
— End Interaction
ANALYSIS | [ |2 Contour
T (1D Help Map
w 1 O
iR =[] 3D Model
it — OV |
Video
005 0 005 o1 015 02 028 0F Textbox
time =] -
Dialog Box
1 ¥ [ ([ r [l sheeta / v Empty -

6.15 In the Select Graphic dialog that pops up, click the «|

picture file.

Select Graphic

Graphic

Filename: |

Eeep asped ratio

Cancel

|

[ oK

-
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6.16 Select the “Safetytest a.JPG” file from the DIAdem Examples\Documents folder.
If you took all the defaults when installing DIAdem, Examples\Documents is at
“C:\Program Files\National Instruments\DIAdem 2014\Examples\Documents”
If, on the other hand, you are in an official National Instruments seminar, look in
“D:\Program Files\National Instruments\DIAdem 2014\Examples\Documents
Now click on the “Open” button to load this selected file path.

(On 64 bit operating systems you must use the “Program Files (x86)” folder)

1M Computer |§ I @

&, osDisk (C) =

ca OSDisk (D:) PUMP.WMF RotatingShaftAna RUDDER.WMF Safetytest_a.JPG speedometer.bm
9 etyt P
¥ rsmall (\\nirvana' ~ lysis.gif P
File nameC_Safetytest_a.JPG v ‘AII graphic files (.wmf;*.emf;*, v]
Com D
-:v

Select Graphic @
@ Qv <@ C:\Program Files (x86)\National Instruments\DIAdem 2014\Examples\Documentsji® arch Docume pe ’
Organize v New folder = v [l @

! I [ I
- Favorites = ‘j_l |j_| \j_, Jj_|
Bl Desktop
8 Downloads FRAME.WMF GPS.WMF Grad0513.wmf M_P_SCA1.WMF
%3 Dropbox
2. Recent Places = 4 4
| % ‘[ '
9 Libraries %_« (=
| Documents MAP_2.jpg MAP_3.jpg Pass_Fail_Analysi Photosynthetic_S
o' Music swmf pectrum_350_850
k=| Pictures nm.png -
B Videos

NOTE: By default DIAdem looks for graphic files in a different “Documents” folder. If
you don’t see the “Safetytest_a.JPG” file, double-check that you are really looking in
“Program Files\National Instruments\DIAdem 2014\Examples\Documents”.

6.17 Click on the “OK” button to assign this picture file to the VIEW area

Select Graphic @

Graphic

Filename: O Pragram Files 561 Mational Instruments

Eeep asped ratio

< ok D Cancel | Help |
_ ot
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6.18 You now have all of the elements of your VIEW layout assembled. Left-click on the

bottom graph area so that the playback tool bar at the top right of the screen becomes

active. Then click on the “Play” button in the playback tool bar to play once through

the video and the data synchronized. You can see the current time value by watching
the vertical cursor on the graph move from left to right.

File View

Ed

DIAdem - [VIEW: NONAME.TDV]

Insert

Settings

Window Help

@ [E e @8 e B2

=N B =)
=]

NAVIGATOR
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WA= 11 b » WD
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4 ¥

¢ D Do sheeta /

[rr <Enter a group filter>

[~ <Enter a channel filter>
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=-[fr. vehicle 1
[ 13HEAD000OH3ACKA
[ 13HEAD000OH3ACYA
["v 13HEAD000OH3ACZA

Structure Alist /

vehicle 1

| Name vehicle 1

| Description

| Index 1

Source Name |vehicle1

X-Cursorl: -0,0220 Y-Cursorl: -9,

63

-

6.19 The crash data spans 0.3 seconds, and the playback is in real time by default, which is
way too fast for human eyes. Click on the “Cursor Parameters™ icon at the far right

of the screen to slow down the replay so you can watch the crash develop in slow

motion.

p

File View

Ed

DIAdem - [VIEW: NONAME.TDV]

Insert

Settings

Window Help

NAVIGATOR

S
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P

[i
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../ = —
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Data Pc{ﬂal.lnternal Ciear Parsin dhers
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| Index 1
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6.20 Change the replay “Speed” parameter to 0.01 from its original 1.0 value. This will
play the video back at a hundredth of the actual recorded speed. Click the “OK”

button to accept this cursor parameter change.

Cursor Parameters

Play | synchronization | Mumber |

Play

Speed:

|:| Epecify play range automatically

==

-

¥-values Cursar position
Begin: _ a [ Apply ]
End: _ 1 [ Apply ]
Curye cursar
* Interpolate if x--channels are not the same
(" Use paint numbers
Keep delta-x and delta-y constant

"“' Cancel ] [ Help ]

6.21 Now play the video and data synchronized in slow motion. Click on the “Repeat
Play” button at the top right of your screen to replay the crash continuously. Notice
how the video frames don’t begin until time = 0, just like you configured.

pe
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6.22 After watching the crash loop a time or two, you now want to be able to zero in on a
particular time of interest— the headrest impact. First you must stop the continuous
replay. Click on the Pause button at the top right of your screen.

{9 DIAdem - [VIEW: NONAME.TDV] ===~
File View Insert Settings Window Help =X

Pause Ctrl+Q

3 saf
=i

<Enter a group filter>

<Enter a channel filter>

etytest

vehicle 1

["v 13HEAD000OH3ACKA
["v 13HEAD000OH3ACYA
["v 13HEAD000OH3ACZA

g o Structurej{‘l.istj
E.-100 1 vehicle 1
-200 1 Name vehicle 1
-300 . T : . . . . | Description
005 0 BO0s 01 015 0.2 025 0F Mndex i
time [s] | | Source Name | vehicle 1
“ v i}[_ﬂ_f_llij\sneetl/‘ R e =

X-Cursorl: 0,04 Y-Cursorl: -9.63

6.23 Click and drag your mouse cursor on the bottom graph area left and right, which
will move the graph cursor backwards and forwards in time, dragging the
synchronized video frames with it. Notice that after the impact the rear of the car
shifts significantly to its left.

DlAdem - [VIEW: NOMNAMETDV] E@
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<
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6.24 Now move your cursor slightly left and right near the 0.25 second mark. It looks like
the dummy further away from you hits his head on the headrest when the acceleration
channels peak again. Also notice in the static image of the test setup that this is a car
for right-hand drivers (UK, India, etc.), so that would be the driver dummy who hit his

head.
{9 DIAdem - [VIEW: NONAME.TDV] o] @ =
File View Insert Settings Window Help [=EE X
BE |(toB[E: e 6 FHA %Mk S 2% Kas» b
NAVIGATOR s 2 ’ 3 i e — . Data Portal: Internal Data X
k@ HNE [tz <Entera group filter>
- @ xod ; [~ <Enter a channel filter>
- = - ‘. —
VIEW EE '.[NHF..F.M.zml.!nlﬂu"M‘ 1 L} .Safet.vti?t
=-ffr, vehicle 1
; I:' \ FfV 13HEADOOOOH3ACKA
fiﬁﬁ OO [/ 13HEADO0OOH3ACYA
F: | — [/ 13HEAD000OH3ACZA
ANALYSIS =N
=P
¥ 1 avtr) OW= iqnd
= M} Cla g 103} i - | Structure /(_List/
. B Bkl i rehicle 1
REPORT | =Ty -200 | T, Name vehicle 1
300 T T T T 7 rDescription
005 0 005 01 045 02 025 ° 0 Mrdes i
time [s] | | Source Name | vehicle 1
: " I e o i .

X-Cursorl: 0.277 Y-Cursorl: -23.44

6.25 You want to zoom into the top right region of the video to take a closer look at the
headrest impact. Position your mouse at the center of the video area, then right-
click, hold and drag your mouse to the upper right corner to highlight the top right
quarter of the video, then release the mouse button.

DIAdem - [VIEW: NONAME.TDV] =N =R
File View Insert Settings Window Help = e X
Bg Dod[E: e @ &4 k@2 % Kadr= 00w
MNAVIGATOR & e — - Data Portal: Internal Data X
4
U FIE [Fz <Enter a group filters
‘@ E [ <Enter a channel filter>
1 [ safetytest
e [l =1 fff, wehide 1
| [ [ 13HEADOOAOHIACKA
ﬁ 0 [ 13HEADOOOOHIACYA
I — [ 13HEADODOOHIALZA
AnALysis | []2
! |:|I:|
VH% ]
i by (=} Structure !{' Listl,l'r
immny ==
= vehicle 1
REFORI |- Name vehicle 1
Description
Index 1
Source Mame | vehicle 1
q ¥ | | | [\Sheet 1 II,Ir I T T -l
¥-Cursorl: 0,257 ¥-Cursorl: 33.14

Note: If you want to unzoom the video, just right-click on the video area and select the
context menu “Zoom>>Zoom Off”.
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6.26 You can also zoom into just the time window that contains the headrest impact. Click
on the “Band Zoom” icon at the top left of the acceleration graph, the click, hold and
drag the mouse from about 0.25s to the end of the graph (0.3s), finally release the
mouse to select this time window for the zoom.

DlAdem-[VlEW: NONAME.TDV] E@@
File View Inset Settings Window Help =53]
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| S ~ J
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-300 1 : . . . ; : . | Description
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6.27 Click on the “Repeat Play” icon and observe that now the video replay is in a tight
time loop of exactly the time window you selected in the last step.

{9 DIAdem - [VIEW: NONAME.TDV] o] @ |
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X-Cursorl: 0.257 Y-Cursorl: 38.14

Note: If you had selected the video area prior to clicking on the “Repeat Play” icon, the
entire video would have replayed. The “Play” and “Repeat Play” icons infer the
time window to use from the currently selected VIEW area.
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6.28 Click on the “Pause” icon to stop the video replay. Now you’re convinced that the
head impact at time = 0.27s was the far seat’s headrest— the driver’s headrest.

1| DIAdem - [VIEW: NONAME.TDV] =8 |EoH T
File View Insert Settings Window Help =&

Data POE Pagse Ctrl+ Qla X

<Enter a group filter>
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X-Cursorl: 0.286 Y-Cursorl: 38.14

6.29 Now it’s time to calculate the resultant acceleration. You know the DIAdem Crash
Analysis Toolkit has a built-in function for this and many other standard crash
algorithms, but you don’t have that installed yet. You figure you ought to be able to
do this with a general-purpose channel calculation. Click on the ANALYSIS tab at
the left of your screen to switch to the ANALYSIS panel, then click on the
“Calculation Manager” icon near the top left of your screen.

(®] DIAdem - [ANALYSIS] [ =@ [E]
File  Basic Math  Curve Fitting  Signal Analysis  Statistics 30 Special Math  Settings  Window  Help
B D08 @
Data Portal: Int | Dat: x|
MAVIGATOR E Calculation Manager T e

[L <Enter a group filter>

[~v <Enter a channel filter>

[ safetytest
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MName vehicle 1
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Index 1
Source Mame | vehicle 1
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6.30 This is the “Calculation Manager” in DIAdem, in which you can configure, save,
load, and execute channel calculations. These calculations are usually a single, free-
form equation taking one or more channels as inputs and always resulting in one
channel of calculated values. Sometimes a series of calculations need to be
performed, with the output of the first calculation used as an input in the second
calculation, etc. Other times the calculation is more complicated than a single
equation. In all cases the Calculation Manager keeps track of the logic of each
calculation and the sequence and interconnectedness of multiple calculations. The
default calculation groups you see below (“Vehicle power”, “Vehicle data”, “Noise
calculations”) are installed by DIAdem as the default example calculation set. You
want to create a brand new calculation set from scratch that you can re-use and send

to others, so click on the “New” icon at the top left of this dialog to start from scratch.

P

Calculation Manager [EXAMPLE tca] = =3 |2

CroEe 2 B R @ ®| X |
- Calculation Group Calculation

. = Vehicle Power --- 2 Zaloulationisi --- :]
@ FPower :]
@ Power Mot Quantity-Based :]
. = ‘Vehicle Data --- 3 Caloulationisi --- :]
@ Speed Characteristic Value :]
@ FRelative Displacement :]
@ Absolute Displacement :]
. = Maise Calculatians --- 3 Caloulationis) --- :]
@ Maise RMS (.
@ Hoise RMS_Reduced :]
@ Sound Pressure Level :]
—ra— —r

© 2003-2014 National Instruments Corporation. All rights reserved.
DIAdem Hands-On Exercises, page 161 of 180




6.31 Your new calculation set will have only one formula in it (to calculate the 3D
resultant value), but you still need to create and name a calculation group, so click on
the “Add Calculation Group” icon at the top of this dialog. Name the new
calculation group “3D Vector Calculations” in the dialog that pops up, then click on
the “OK” button to finish adding the new calculation group.

.

Calculation Manager [MoMame.tca]

&
SRR IR
Calculation Group Calculation
Calculation Manager - Add Calculation Group = @
—
MName: 3D Vectar Calculations
Description:
i —
C__ o« D e ][ b
g

—— T

6.32 Click on the “Add Calculation” icon at the top of your dialog to add a channel
calculation to your new calculation group “3D Vector Calculations™ that will
determine the 3D vector resultant channel from the respective X, Y, and Z component

channels.
Calculation Manager [MoMame.tca] = @
B ERL @ e (B8 X ¢8|y
Calculation Group Calculation
. 3D Vector Calculations --- 0 Zaloulationisi --- :]

T T
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6.33 First name the new channel calculation “Resultant” in the “Name:” field at the top
left of the dialog. Next check the “Quantity-based” checkbox at the left middle of
the dialog to enable automatic unit conversions. Finally type into the “Formula:”
field the following equation to calculate the 3D vector resultant channel from the
respective X, Y, and Z component channels:

R = (X"2+Y"2+2Z"2)M0.5

Calculation Manager - Add Calculation = =3

Mame:

Description:

Eormula: R o= [X"2+V"2+Z72)40.5 Extended = =

Wiew:

RI=( X2 + Y 2 + Z"2 )"0.5|
@anntit\r—basecl Result unit: Default I_I
Inputs l:()iui )i \ Outputs ?b )i \ ;
Mame Data Type Reference Mame Data Type Reference
-- Mo message at the mament --
| OK | | Cancel | | Valiclate | | Execute | | Help |

The upper half of the Calculation Manager dialog specifies the name, description and
formula of the calculation. The lower half of the Calculation Manager dialog links each
variable (R, X, Y, Z) in the calculation’s formula with a data source or data target. All array
variables are mapped one-to-one to a channel in the Data Portal. Scalar variables, on the
other hand, can be mapped to a constant value, a DIAdem expression, or a property value
from the Data Portal. Additionally, input variables in this calculation can be mapped from
the outputs of previous calculations, and the output variable in this calculation can be
mapped to an input of a subsequent calculation.
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6.34 You need to add 3 input definitions (X, Y, Z) and one output definition (R) to the
bottom half of this dialog. Drag the “vehicle 1” group from the Data Portal at the
right of DIAdem into the “Inputs” field in the lower left of the dialog, then click on
the “Add Output” icon above the “Outputs” field at the lower right of the dialog.

Calculation Manager - Add Calculation = @ o (=] =
Ettings  Window  Help = 5]
Hame: Resultant
Description: Data Partal: Internal Data B
—_— [gz <Enter a group filter>
Farmula: R o= (X 2+ Y2+ Z72)705 Extended = ~ —
[rv <Enter a channel filter>
(] sat
View: L4 "
e HEADODOOHIACKA
= Xl\2 + YA2 + ZA2 .'\0 5‘ ’-’ 13HEADODOOHIACTA
B| K } = ’-’ 13HEADODOOHIACZA
V| Quantity-based Result unit:
Inputs EDn K \ Outputs :K \
Mame Data Type Reference Data Type Reference
Structure ﬂ List /
vehicle 1
Name vehicle 1
"' Description
Index 1
-- Mo message at the moment -- Source Name | vehiclel
La -
QK ‘ | Cancel | | Valicdlate | ‘ Execute ‘ | Help

6.35 Now you have 3 channel inputs that will supply the values to the X, Y, Z variables in
your equation, plus 1 channel output that will receive the R variable values from your
equation. Since you want these R variable values to be sent to a new channel, you
need to type in the name of the new channel in the “Reference” field. Double-click
on the “Reference” field, type in the name “Resultant”, and hit <Enter>.

Hame: [ Resultant

Description:

Farmula: R = (X"2+¥"2+ 2721705 Extended = =
View:

R=(X"2 + YA2 + Z*2 0.5

V| Quantity-basex Result unit: .Default |_|
Inputs E{)iDE X \ . Outputs % X \ ":
Data Type Refarence Mame Data Type Reference
HEADOODOHIAL, |:| Channel [1]/13HEADOODOHIACKA 1 Channel ( Resultanﬂ , -
HEADODDOH3AL ., | [ channel [1]/13HEADOODOHIACYA -
HEADODDOH3ALC D Channel [1]/13HEADOODOHIACZA

-- Mo message at the moment --

ak cancel | [ validate

| | Execute | | Help
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6.36 You still need to supply the matching variable names to each input and output.
Rename the 3 inputs to “X”, €Y, “Z”, and rename “NewOutputl” to “R”. When the
last variable is entered correctly, you will see the “View:” display switch to a
mathematical representation of the formula you typed in with your keyboard.

Calculation Manager - Add Calculation o ||[=][=]
Hame: | Resultant
Description: =
Farmula: R o= (X 2+ Y02+ 2721005 Extended ==
View:
Quantity-based Result unit: Default D
Lts -i)n X } Outputs §> X \ :
e Data Type Reference Jame Data Type Reference
D Channel [1]/13HEADOODOHIATIA @ D Channel Resultant -
.. [ channel [11/13HEADODDOHIACYA
.. [ channel [1)/13HEADODDOH3ACZA
-- Mo message at the moment --
[s]'4 I I Cancel I I Valiclate I I Execute I I Help

6.37 Finally, click on the “Validate” button at the bottom of the dialog to check if the
channel calculation is error-free and ready to execute. If you don’t get the
“...successfully checked” message shown below, carefully review the contents of this
channel calculation dialog and fix any discrepancies before proceeding. Click the
“QK” button to complete the channel calculation definition.

Calculation Manager - Add Calculation = @I
Hame: [ Resultant
Description:
Formula: R o= iX 2+ ¥ 2+ 2021405 Extended = =
View:

R=(X?+Y?+2%)°°

Quantity-based Result unit: [ Defaurt LJ
Inputs -i)ioi X } Qutputs §> X \
Hame Data Type Reference Mame Data Tvpe Reference
1 |x .. [T channal [4)/13HEADDOO0H3ACKA 1 R [] - channel Resultant
2 Y . [7] channel [1]/13HEADDDDIHIACYA
3z oo ] channel [11/13HEADODDOH3ACZA

-~ Input and output references were successfully checked --
€ oK 3 [ cancel | € validate

[ Bpreare || Help
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6.38 Now you see the new “Resultant” channel calculation in your “3D Vector
Calculations” Group. The green LED next to it indicates that the channel calculation
is verified and ready to run. Click on the “Execute” button to finally calculate the 3D
vector resultant acceleration channel.

P

Calculation Manager [MoMame.tca] = | =] || G |
B ERL @ B B B X o d |y
+ Calculation Group Calculation
[= {30 Vector Calculations Calculation(s) --- :]

e ———
o) [ o) € bt DL b ]
e

6.39 The channel calculation adds the new “Resultant” channel to the Data Portal—click
on the “OK” button to acknowledge successful execution.

P

Calculation Manager [MoMame.tca] = | =] || G |
B ERL @ o W || X o 8|y
+ Calculation Group Calculation
[= {30 Vector Calculations --- 1 Calculationis) --- :]

. @ FResultant :]

5

Ok ] [ Cancel ] [ Execute ] [ Help

© 2003-2014 National Instruments Corporation. All rights reserved.
DIAdem Hands-On Exercises, page 166 of 180




6.40 You need to send all your results to your mentor, so click on the “Save As” icon at
the top left of this dialog to export your new 3D vector resultant channel calculation to
a file your mentor can load on his computer. Click “Yes” if you are asked to confirm
overwriting a previous “Crash Head Rest.tca” file.

Calculation Manager [MoMame.tca] ?@
O 0 EE)s @ BBEB|IX |

e

+ Calculation Group Calculation
[= {30 Vector Calculations --- 1 Calculationis) --- :]
. @ FResultant :]

[ Ok ] [ Cancel ] | Execute | [ Help

@ Save Calculation Set As @

Savein: ~ @3 = m

Libraries

L

5 — | System Fold ]? System Fold
; System Folder ; System Folder
Recent Places | ’ el

I
L L Computer i Network
=SS System Folder L System Folder

Libraries

i l-
|

-

Computer

@

MNetwork

File name: Crash Head Resttca - ‘

Save as type: [Calculation Set (“tca) v] Cancel

[ DlAdem =

The selected file already exists, Do you want to overwrite the file?

-

oy, [ ) o]
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6.41 You are now done with the 3D resultant calculation (maybe you SHOULD activate
that Crash Toolkit). Click on the “OK” button to exit the Calculation Manager. |

Calculation Group Calculation

3D Vector Calculations --- 1 Calculationis) ---

@ FResultant

6.42 Click on the large “VIEW?” icon at the left of your screen to switch back to the VIEW
panel and take a look at the new “Resultant” channel.

File BasicMath CurveFitting Signal Analysis  Statistics 3D Special Math  Settings  Window Help =552 ]

RIS
Data Portal: Internal Data

%
Ii |< Enter a group filter=

v |< Enter a channel filters

[ safetytest
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Structure - |

[1]/Resultant -
Name Resultant A
Description Calculation <3D...
Unit
Mini

0.122395223485..,
Maximum 379.29265457972
Length

MoValues
L
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6.43 Drag the new “Resultant” channel from the Data Portal on the right of your screen
into the bottom VIEW graph.

D] DiAdem - [VIEW: NONAMETDV] [F=]r=]
File View Inset Settings Window Help =52/}
-
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2 ) | — [l 4 i ke %
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REPORT | [T | | V150 |
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; E1004 ! Structure ,( List ;
‘ HI% [L]/Resultant -
= S0 | Name Resultant 3
DAC o[ P B | 3:tcnpt|on Calculation <3D...
s [Minimum | 0.122395223485...
Jich 02 028 & tirs:‘[s] | Maximum 379.29265457972
| | Length 3501
: v ij_{j_i_]i]\ Sheet 1 / NnVahllit No S
X-Cursorl: 0.289 Y-Cursorl; 76.27

6.44 Now you see the resultant acceleration for each time during the crash. Your mentor
had specifically asked you to check the peak resultant acceleration when the head
slammed back into the headrest. Click on the “Maximum Values Cursor” icon at
the top of your screen to make that easier.

[ DIAdem - [VIEW: NONAME.TDV] E] = @
File View Insert Settings Window Help (=52
=
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X-Cursorl: 0.289 Y-Cursorl: 76.27
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6.45 This “Maximum Values Cursor” jumps between local maxima of the active curve
(currently the pink “Resultant” curve). Click on your left and right arrow keys a
few times until the cursor lands exactly on the headrest peak, as shown below. Now
hover your mouse over the right edge of the graph until the cursor changes to 2

vertical parallel lines, then drag the graph legend out to the left.

|| DIAdem - [VIEW: NONAME.TDV] ===
File View [Insert Settings Window Help =52
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;ﬁ% [1]/Resultant |-
— = Name Resultant L4
DAC Description Calculation <3D...
Unit
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time [s] | Maximum 379.29265457972
| Length 3501
v > [ri\ sheet / el A

P1; 3212 ¥-Cursorl; 0.2711 ¥-Cursorl: 210,29

6.46 Now you can see in the Legend that the “Resultant” peak value at headrest impact is
over 210 m/s%-- you must tell your mentor that the 205 m/s? limit was exceeded. Note
that the “m/s®” unit in the Resultant channel was automatically inherited from the X,
Y, and Z component channels in the channel calculation. Click on the “Save Layout
As” icon at the top left of the screen to save this completed view layout.
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6.47 Navigate to the Desktop and name the VIEW layout file “Crash Head Rest. TDV”,
then click on the “Save” button to export your VIEW layout. Your mentor will be
able to load this TDV file and see the crash synchronization you see now. Click
“Yes” if you are asked to confirm overwriting of a previous TDV file.

(9 Save VIEW Layout As =
Save in: - @ 12- s [
== e Librar
,.;);,. ibranes J?
o || System Folder System Folder
Recent Places ) &m Folder Q O em Folder

L] L Computer 2 Metwork
=S System Folder L System Folder

Libraries

A

e

Computer

&

MNetwork

—
File name: Qsh Head Rest. TDW - Save
Save as type: [\.'IEW layout . TDV) v] Cancel

-

=

File CAUsersirsmallhDesktophCrash Head Rest TDY already exists.
Crenitite?

g
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6.48 Click on the NAVIGATOR tab, then click on the “Save TDM File As” icon to save
the original data and your calculated Resultant channel into a new data file.

@ DIAdem - [NAVIGATOR: My DataFinder]

Search

= 43Ny Datafinder;
-1 Search Areas
|_g National Instruments
Lﬂ DIAdem 2014 Examples
[*f Documents
¥ My Computer [+
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Data Portal: Internal Data X|

[L <Enter a group filter>
" <Enter a channel filter>

[ safetytest
=y, vehicle 1

< 13HEADOOOOH3ACKA
SHEADOODOHIACYA
¢ 13HEADDODOHIACZA
[ Resuitant

Structure Wi
[L]/Resultant -

Name Resultant

Description Calculation <3D...

Unit m/sh2

Minimum 0.122395223485...

Maximum 379.29265457972

Length 3501

NoValues MO -l -

6.49 Navigate to the Desktop and name the data file “Crash Head Rest. TDM”, then
click on the “Save” button to export all 4 of your Data Portal channels to a new TDM
data file. It is important for you to send your mentor both the TDV VIEW layout file
as well as the TDM (and TDX) data file(s), because the VIEW layout references the
“Resultant” channel which you have calculated and which your mentor does not have
unless you give it to him. Click “Yes” if you are asked to confirm overwriting of a

previous TDM data file.

@Saveﬁ.s
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[T only elements selected in the Data Portal

© 2003-2014 National Instruments Corporation. All rights reserved.

DIAdem Hands-On Exercises, page 172 of 180




-

==

File "CaUserssrsmalhDesktopyCrash Head TestTDRM"” already exists, Owverwrite 7

S X Mo

A

6.50 Open up Windows Explorer and navigate to the Desktop. Here you see the 4 files
you need to send your mentor: the *.tca file with your resultant channel calculation,
the *.tdv file with the VIEW layout, plus the 2 data files that contain the raw data and
the calculated resultant channel. There are two data files because the TDM data file
has a TDX data file which stores the actual channel values—you must send both
TDM and TDX for the data channels to load in your mentor’s DIAdem. When he gets
back from his vacation, he will see that you have synchronized the display of the
crash video and data and have discovered that the headrest impact was over limit.

[F=3 Eol =%~
@Uv|l Desktop » < | 4?| | Search Desktop o
File Edit View Tools Help
Organize » @ Open Share with + E-mail Burn MNew folder = o« i ,:E:,
[ Favorites - Libraries
Bl Desktop 2
& Downloads M Computer
%+ Dropbox &l Network
& Recent Places [E Control Panel
3 £ Recycle Bin
- Libraries PJI_'.u-'lCrash Head Rest.tca
| Documents ¥i7| Crash Head Rest.TDV
J Music [&2] Crash Head Test. TOM
= Pictures .| Crash Head Test.tdx
E Videos m
' Computer
&, 0sDisk (C)
—a O5Disk (D:)
| | M 4 items selected Date modified: 7/25/2014 6:02 PM Date created: 7/25/2014 6:02 PM
Size: 133 KB
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Exercise #7 Run Selected Shipping Examples

Scenario: You have a particular application or series of evaluation steps that were (sadly)
not covered in the first 6 exercises of the DIAdem Hands-On. You are hoping
that at least DIAdem installs a similar example which you can use to get started.
In this exercise you will learn how to find examples visually with the Example
Gallery as well as by running a search on a desired technology term using the
ExampleFinder dialog.

7.1  You need to start by launching the “ExampleFinder” dialog, with which you will find
all the examples in this exercise and from which you will launch each of the examples
to view them in DIAdem. Click on the “Help” menu at the top of your screen and
choose the “Examples” menu.

{7 DIAdem - [MAVIGATOR: My DataFinder] =n e
File Find View Settings Window =[5
IE:_ % 5T 8 DIAdem NAVIGATOR FL
Intreduction...
MNAVIGATOR r Edtemallaly e .uc |0.r|. Data Portal: Internal Data ]
a4 <Enter search texts v | Tutorials Visible Search a
W_\;), f-' [rr <Enter a group filter>
3= | | daaw | |Z A2 My DataFinder L\\s v <Enter a channel filter>
— =155 Search Areas Contents
VIEW :EZ_;J - National Instrument; {13 EXAMPLE ~
b7 + |_ﬁ Dltdem 2014 Exampl ni.com/diadem =] [[rr EXAMPLE
£ Documents ni.com/support [:2 Time =
ﬁ o +- 'y My Computer [**) _ 2 speed E
i — ni.com/download [ Revs
AMNALYSIS ::":?-\ ni.com/dataplugins [ Torque
=Ly
¥ ‘ 1 About...
} r " Patents...
REPORT Activate License... v

Check for Updates... Structure {List i
E[I% Display Logfile...
Display properties

of the objects selected
DAC in the structure or list view.

If several objects
are selected, the

f " " - common properties
File Browser /{| Search Resultsrn'r are displayed.
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7.2 Navigate in the tree view at the top left of the ExampleFinder dialog to “Examples
Gallery”. You will need to resize the ExampleFinder to show 3 example previews

per “row” in the Examples Gallery, as shown below. This is the absolute easiest way
to find an example— just browse through the preview icons in the Examples Gallery

and click on any that look promising. Start by selecting the first icon you see that has
a video of a road with cars on it— click on the example icon in the Examples Gallery

to launch it. If asked to save changes to the current data set or the current layout in

VIEW, click on the “No” button to decline.

[%/ DlAdem - ExampleFinder

Conterts | Index | Search | Favortes|

oo

Bl
=123 New Examples
(23 Version 2014
(2 Version 2012
(2 Version 2011

B

Mining and Loading Data
n

&
a
£
o
a

Dlesae

cipts
, Testing, Automating, and Visualzing
ctionalities with Scripts

DIAdem

'6' "Austin_drive" data changed. Save changes?
©@

[ o]

e

WIEW layout "Austin_drive” changed, Save changes?

- -
m Cancel
b #.J
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7.3  The example automatically starts and activates the DIAdem VIEW panel to show you
the synchronization of data, video, sound and a native GPS map display. In this case
a GPS tracker was on board the test car, and the car’s CAN bus was polled and stored
to disk. DIAdem installs with DataPlugins to read most audio and GPS data files as
well as with a Bus Log converter to turn CAN data logs into TDM files. You’re
looking at graphs of the GPS data (Elevation), CAN data (Engine Speed, Engine
RPMs), as well as the left and right audio data from a stereo microphone also on
board. DIAdem deftly synchronizes all this information from these 4 very different
sources in one unified and highly informative user interface. Click the “Pause” icon

at the top of your screen to stop the synchronized playback so you can proceed on to
the next example.

) DlAdem - [VIEW: Austin_drive.TDV] = e >

File  View Insert Settings Window Help = /E x|

@

Pause Ctrl

|+QE:aI:InternaI Data X

¥

[ﬁ <Enter a group filter>

Eﬁ <Enter a channel filter>

3 Austin_drive -

=1-ffpe GPS Tracks
E123 TimeStamp

E123 Longitude

an0 ERDARD

m

(c) OpenStreethap (and) confribut,
BY-54 rgl’ 12 | atitude
12 Distance
E123 DistanceX

= ; ['2 Distancer
i | T ol -3 R | O~ | | | 12 satellites
f

Tag | ‘E6000 - 12 Elevation

Fgs Rt Cv |2 e 08D data =
?% gmm E Structure Jiat 7 '

iy

o T T T T
_E a 20 40 60 g0 100 120
= Time Since Engine Start [5]

Display properties
of the objects selected
in the structure or list view.

o bl If several objects
[ = r s T e e are selected, the
cn 26) 40 &0 a0 100 120 commaon properties

) ; | | | [\Austinl.-" " are displayed.

P1: 1034258 X-Cursord: 21.55 ¥-Cursorl: -1.25E+03
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7.4 Switch back to the ExampleFinder window, which should still be open, then scroll
down several “rows” until you see the colorful temperature plate example, shown
below. This example synchronizes data and video with the projection of the data onto
a 3D CAD model defined outside DIAdem, based on the location of the sensors on
that model, defined inside DIAdem. Click on the example icon to launch it. If asked
to save changes to the data set or in VIEW, click on the “No” button to decline.

[ DlAdem - ExampleFinder

-+ [£] Open Introduction
-] Examles Galle
=

70 BRI L LN

‘esting, Automating, and Visualizing
onalties with Scripts

Yes lml ’ Cancel ]

. "
Yes &m_ Cancel
Lar

[}
i
o
m
=
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7.5

With some operating systems and video cards, you must invert the 3D CAD model

about the XZ plane. If your top right area is mostly black or oddly flickering, right-
click on it and choose the “Select 3D model...” context menu, then uncheck the
“Mirror to xz plane” checkbox and click on “OK”.

DIAdem - [VIEW: Plate.TDV]

Eg

File View [Insert Settings Window Help

1@ E G @ B[N e B2 A

b » Pl

E= Eon (=3

=z ]

|:| Exchange y-axis and z-axis

Cancel

d

[ ok

J |

Help

avsaton| [ ] T =i
[ —
0 HE [z <Enter a group filter>
- E v <Enter a channel filter>
oo ( ) -
VIEW L pi e
IEE] Display Type 3 [z, Plate
[l New Area 2 T3 Time 3
42 ;
ﬁ (]| Delete Area Temp_1
i ==l 128 Temp_2 I
ANALYSIS DEI Display... 2 Temp_3
O Select 30 Model 1 Temp_4
I:'g Elecy ode. A L}) 12 Temp_S
W Delete Sensar T2 Temp_6
]
Delete All Sensors Temp_7
) : e Temp_8
Delete Invalid Sensors LRt 5 =
Structure _
h Alignment 3
e =8 [~ e~ ok~ 2 ?
Display Coordinates Display properties
of the objects selected
Switch Screen Mode inthe structure or list view,
End Interaction If several objects
are selected, the
Help common properties
are displayed.
¥ I 4 P[P sheet 1 - -
Pl 11
Select 30 Model ==
Madel
Eilename: ‘Examples \Documents' Platewrl E]

7.6 Now move the cursor from the bottom graph back and forth manually— you will be
see the ice cubes and hot water that cause the plate’s temperature distributions.
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7.7 Switch back to the ExampleFinder window, which should still be open, then click
on the “Index” tab at the top left of the dialog and type in “Bessel” in the keyword
search field and hit <Enter> on your keyboard. This returns a list of all the
examples that contain the word “Bessel”, as well as a number of close misses. Click
on the first item returned, named “Bessel function” to have its example description
appear at the right of the ExampleFinder dialog.

[ DIAdem - BxampleFinder =5[]

Type in the keyword to find .
e [ ] [
Bessel | " |
= M%%W }-J"'W W W
f | |
|

|
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Block replace i
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Tabls W Pago 1 ot1 sazmania

Copy e 20 Axts System: Scaled Background Map

Outgoing signals s
Faste
Replace
Bookmarks
Delete
Goto
Set
Boolean operations
Branching
Breakpoints
Delete
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Browss path
Browse seitings
Bus Log Canverter
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Blocks connect
Characteristic statistical values
Integrel -

= |

N ;-/\\_,vr?’- ‘. Lo
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| 24
), | e

L

.\\ /

7.8 Now you see a description of this example, plus a list of all its component files. Click
on the “Start Example” link to run this example in DIAdem.

%) DIAdem - ExampleFinder =R =
{Using Interfaces | Version 10.1) > Calculating the Bessel Function with a LabVIEW VI -
Contents| Index | Search | Favortes|
Type in the keyword to find: Calculating the Bessel Function with a LabVIEW VI
‘EESSE‘ This example shows how you use the LVRuntime obiect to calculate 3D data in LabVIEW with a Bessel differential equation, how you transfer
the data te DIAdem, and how you display the data as a 2D diagram in DIAdem REPORT. DIAdem displays the used formula as a fermula
.
Block diagram =
Block insert (
Block replace i L
Blocks connect | i

Measursment display
Measurement start
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Block operations Click a Filename to Load this File into DIAdem
EIDT’?I:E LVR Bessel Graphs.wbs  Script file
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opy N
Cut LVR Bessel Graphs.tdr  Layout file
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Haﬂf Ivanlys.dil
eplace LVR_Bessel|_Graphs.vi
Baokmarks NI_Gmath.lvlib
Delete
gulu & Note When this example starts, DIAdem loads example files and overwrites existing data and layouts.
et
Boolean operations
Branching "
Bmakpmﬁls Related Topics
Delete a
Set Procedures
Browse path
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Bus Log Canverter

B E Submit feedback on this topic.
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Blocks connect 8
Characteristic statistical values Visit ni.com/support for technical support.
Integral -
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7.9 This example calls the LabVIEW Runtime Engine to open a particular VI that

DIAdem ships, sets the input parameters of the VI, runs it, then reads off the output
parameters of the VI and loads the resulting calculation files it creates as well as a
REPORT template to visualize the Bessel calculation. Click the “Calculate” button
to run the calculation with these parameters. You can repeat the calculation with
different Bessel parameters to see this “Mexican Hat” morph shapes. This is an
example of DIAdem calling out to LabVIEW to run an analysis routine not present
natively in DIAdem. It is also an example of a DIAdem custom dialog to input the
Bessel parameters. Click the “Cancel” button when finished.
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