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\What is the most difficult aspect of working with your
current software tools?
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It data issova‘uab‘e...

...why use financial tools

to extract engineering intelligence?

NATIONAL
INSTRUMENTS




Engineers work with channels...

-

.
| q\q (=, R hY- My Temperature Data.xdsx - Microsoft Excel E@lﬂ
[ l}j —

_',/’ Home Insert Page Layout Formulas Data Feview WYiew Add-Ins @ - =7 X
'i“"j & = =| 5 General é‘ 5*a Insert - A [ﬁ
Gz uav]E==aE s % o T Delete - || [§]- 2
Paste . = - Styles || .uy ort & Find &
- 7 ||lE] A ||[EE ] |88 - || ElFomat - || @~ Filter- Select~
Cliphoarg M= Fant Alignment Flumber Cells Ecliting
SLM » (% % « fx| =AVERAGE(B2:F2 ¥
A B C D E F G H L
1| Time®* Temp A Temp B Temp C Temp D Temp E Average 1
2 U[ 2203752875 22.83752875 22.03752875 2253752875 22.63?528?5] =AVERAGE{B2:F2 I
3 2 2203491580 22.33491586 22.03491580 2253491586 22.03491530 |A‘JEFTAGE{munI:-erl_. [number], ﬁ|
4 q 2253432096 2253482096 2253432096 2243482096 22.53432094
5 o 2253347549 2283347549 2203347549 2243347549 22.53347549
] A 22.53047529 22.83047529 22.53047529 22.43047529 22.53047529
7 10 2242453465 22.72453465 22.52453405 22.32453465 22.42453465
12 2251808732 2271808732 2251808732 22 3180R732 2251808732
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Engineers process time-based data. ..

ra ™
Microsaft Office Excel u
ih File not loaded completely.
’ Hide Help <= ] [ Cpen in Help Window
1045502
Notes i 1048566
+ Exrel cannot exceed the limit of 1,048,576 rows and 16,354 1043567
columns., 1043564
+ By default, Excel places three warksheets in a warkbook File, ) N
Each worksheet can contain 1,048,576 rows and 16,354 columns 10485463
of data, and workbooks can contain more than three worksheets 1048570
if wour computer has enough memary to support the additional
data, 1043571
= 1048572
1043573
\ o 1043574

1043575 10438575
1043574 I 1043576

H 4+ H| Sheetl
Ready |

...accountants process balance sheets.
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Engineers need to interact with data. ..

Data
Data
& =
Microsoft Cffice Excel @
Y The maximum number of data points you can use in a data series for a 2-D chart is 32,000, If you want to use more than 32,000 data points, you

] ’ j . must create two or more series.
szgyep
iy o

=== ==

o o o O -

nrL.com

...accountants need to display static graphs.
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Engineers trend data from multiple files...

{

K "‘
\_y

i VA _ B “i
l\ pate MSFT 1
1= 430,48 ‘
li 2 1/1/2010 e : i \
l.l 3 2/1/2010 628.41 L , . - , 1‘
1 $29.02 ', ' = ’ l
\ 4 3/{“:’201?) 229_16 $34.07 | $25.00 o =¥ ) - e s SE
| 5 4/1/20 : 6 53490 $16.95 | o A—— A _g=NAT
l 5'3/2010 :'308 415 02 $20 | 2 PO i —=
| 6 ) £75.89 $30.84 e ‘ 0 +— kv R 1 aee=YHOO
| 7 6/1/2010 52 g9 61409 | 1397 S o ©
| /2010 $23.16, 530 §1000 +— s oo 9% 88
| : 62633 $32.0 QS z2ggeogasn s
|9 8/2/2010, = g0 $2978 S13:37 RReEsSS FTadadSR
| 10 9/1/2010  523. e32.67 51427 | SadSSFer® G A
\ j0/1/2010 52438 o4 6.15 | o O
|22 Y 695 349 51613
2| 11/1j2000 O

{

| 13 12/1/2010 $26.04

...accountants trend stock prices from

multiple columns.
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Engineers perform complex calculations...

Microsoft Cffice Excel &

£ ’/‘_\\
l0) Fourier Analysis - The number of input values must be 4096 or less.
W

[OK][HeIp]

> : o
Microsoft Cifice Excel g

—

/ N
',0,' Fourier Analysis - The number of input values must be a power of 2. For example : 2, 4, 8, 16, 32, 64, 128§, ...
.

—

’

QK [ Help ]

...accountants perform basic math.

NATIONAL
ni.com 10 INSTRUMENTS




Engineers review complex reports. ..
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...accountants review expense reports.
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What is NI DIAdem?

Ready to use data
. search and mining
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Interactive analysis and
report generation

= . | fsgEel  Automation through
" Ay | JRERY VBScript

ni.com
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NI DIAdem uses Independent Components

U e U e
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NI DIAdem Environment Layout

Ditdem - [SCRIPT: Temporary Waorkspace]

File  Edit Script  Settings Window  Help

BE tode T46 @/

DIAdem

i .
- ""a — Demonstration -
=== 2 ' Hame -
I-_—-:,_.- 3 ' Copyrightic) : National Instruments Ireland Eesm
— 4 ' Author : NI
- 5 ' Comment P —--
o Bi ! o
— = T 0Option Explicit 'Forces the explicit declaration
= &
¢ 1if 3UDD1lgihow("BrakeTest”, sPathDocuments & "Hrake
10
11 ditartToleran=z = 0,01 'Tolerance for br:
1z 'ditartToleranz = 0.005 '"Tolerance for |
13
14
15 ' Find data to be analyzed
1a call FindDatalSets (oDataliets)
17
15 if aolatafets.Count > 0 then
12 call Data.Root.Clear
20
zl ' Create result group and result channels
22 call PrepareBesultiGrpChn(oResGrp, oResChn, ofUI
23
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-
]E Data Fortal: Internal Data M

[ % ]
[[] ExanmpLE

What happens in the Data Portal. ..

| »

FH OlAdeers - INAVIGATOR: My Datafnder) '

Fie  Fund  View Sevtangs  Whndew  Melp

=5 o A s T
PAVIGATOR - L L _Data Partal Iternet Oma
T g =
AL > —_——— 1 aarams
“'Ir-»‘ { , y e < . T Mo erie

(SR

Propartie

e , fir, Results_Moise data
y ri ~ Wt AR AP " st *.abimk *.aM " Dasew: * v © dat Pooe - Praperties
p Toeque Tt Statistics text
ANAL YIS Thotie data qom .
B UtAdem Favorne 3 BN Prapemes Res_FMoise_1 =
TP VOB dreromp ooma 3 .
» B tves tHone 2 Structure j List I|||
£ Pefieg Moie )
REPORT LRSS Mogram Fies Mone s [1]/Speed &
B2 Mogram Fles sl tHowe S il
— H S Adobe Besits_Moise Auth Mame Speed
> % x.—] 5 OED Busmess Obyject £ TR trepetie Description Velocity
- v 5 CE Remote Tools B statiamics ten Lnit m's
SCRIPT § : _:”-‘:~ N seructure ATt J Minimum 1]
B Camemen Fils 13} Speed IMaximum 52,7635952666751 E
B Creative 2! i *Zl-fﬁl Length 1024
" = Ot . ::""" MoValues Ma
\ Fite Browser A Search Resudts / W .. Flags Mo
(e A B 3 asr | 52 1SS ARS8 FManatany Mot monatone L
/ - Chaneet Iyeriew Aengtn 1024 Status Read
= . Ha -
lelect a Channe fram the File Browier o the n;J. Ho HaximimilengEn AIz1
h Resuits LT shan Inclex 2
S0 - Humber 2
40 Display format Mumeric
"’ Data type Floatad
“z Storage explicit
o¥ % - Group name EXAMPLE -
0 200 400 P -1

50 %

40

0 200 400 00 s00 1000




NI DataFinder and DataPlugin Technology

—— -

ST

E

S

Free DataPlugins extract
metadata from any custom file
format

ni.com

r-Description )
*Title

sAuthor
\_ ...etc)
(.uuT A
*Procedure
...etc )

\_
(-Name )
Comment
‘Unit

*Sensor Info

\ ...etcj

DataFinder builds searchable
Index database automatically

17

TE] Data Portal: Internal Data

[t

s ——

(] ExAMPLE

- Properties

=y EXAMPLE
Praperties

1% Time

B Res
= -[123 Torque
= ffp, Moise data
B3 Properties
< Maise_l
[ moise_

B
553
SR

--E3 Properties
[T Statistics text

<[ Res_Hoise 1
ra

I EE

Structure A List

[1])/Speed
Hame Speed
Description Welocity
Unit m/s
IMinimum ]
IMaximum 52.7635952666751
Length 1024
MaValues M
Flags I
Monotony Mot mono tone
Status Read
Maximum |ength 1024
Index 2
Mumber 2
Display format Mumeric
Data type Floatod
Storage explicit
Group name EXAMPLE
L ¥

50 %)
40
30
2
10
o4 :
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Automated Weather Station Data in *.r Format

REALWORLD APPLICATION OF
CONCEPTS
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File Format — Simple...Right?

ni.com

r|;"{ C:\Users\dsnyder\Documents\DlAdem Data\AWS Antarctic Automatic Weather Stations Praject\20104085950110.r -... ESNEEE )
File Edit Search View Encoding Language Settings Macro Run  TestFX Plugins Window ? X
cHEE s hBldhDlocingl 2z BEE I 1ERDEENMElE
= uaaaan11nj|
1 Jan 10U Station 8695 Vito [i
z Lat Jeo47s  Long 177078 E Elewv S00M
3 1 1 0.1 999.6 2.1 330.0 Lg. 2 0.0
4 1 z 0.4 5995.7 2.3 343.0 a5 0.0
5 1 3 0.4 999.7 2.1 332.0 ha.Z 0.0
) 1 4 1.0 5957 1.8 338.0 54.4 0.0
7 1 5 1.1 999.6 1.9 330.0 3.2 0.0
g 1 =) 1.5 59587 2.1 3Z26.0 5507 0.0
9 1 7 1.8 999.7 1.8 322.0 54.9 0.0
10 1 g 2.8 9997 1.6 323Z2z2.0 52.3 0.0
11 1 9 2.5 9997 1.9 3Z28.0 50.7 0.0
12 1 10 2.5 999.8 1.9 322.0 3.6 0.0
13 1 11 2.5 9597 1.5 315.0 54.9 0.0
14 1 12 3.0 999.7 1.8 316.0 2.3 0.0
15 1 13 3.5 9599.6 2.1 31z2.0 51.5 0.0
20
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File Format — Simple...Right?

PN = L= RE

~| 086950110,

-
Q{ Ch\Users\dsnyder\Documents\DIAdem Data\AWS Antarctic Automatic Weather Stations Project\201000869501100r -... [ = @5

j h View Encoding Language Settings Macro Run  TextFX Plugins Window ? >
TeOHBINE 4Dty x B S1(EDIENNE =
[= 0263501101 |
M~ _dan 10 Station : 8695 Vito E
2 Lat : 78.475 Long : 177.78E Elewv : 50 M
3 1 1 0.1 999.6 2.1 330.0 5.2 0.0
4 1 2 0.4 9599.7 2.3 343.0 E&.5 0.0 .
5 1 3 0.4  999.7 2.1 332.0 £g8.2 0.0 Flle name format
& 1 4 1.0 5595.7 1.8 338.0 Hd.4 0.0 .. .
7 1 5 1.1 555.6 1.9 330.0 £3.2 0.0 i 4 Or 5 dlglt Statlon |D
a8 1 3] 1.5 955.7 2.1 32e.0 5E5.7 0.0 ..
9 1 7 1.8 999.7 1.8 322.0 54.9 0.0 ° 2 dlgl't mOﬂth
10 1 3 2.8  999.7 1.6 322.0 52.3 0.0 ..
11 1 9 2.5 999.7 1.9 328.0 50.7 0.0 ([ ] 2 dlglt year
12 1 10 2.5 999.8 1.9 322.0 53.6 0.0 .
13 1 11 2.5 999.7 1.9 315.0 54.9 0.0 °
14 1 12 3.0 999.7 1.8 31e.0 LZ2.3 0.0 r eXtenSIOn
15 1 13 3.5 999.6 2.1 31z2.0 51.5 0.0
NATIONAL
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File Format — Simple...Right?

Jan
Lat

10

18.475

Station
Long

- ~ 7 '_'l -
Q{ ChUsers\dsnyder\Decuments\DIAdem Data'\AWS Antarctic Automatic Weather Stations Project\201040869501T0m J— l'—' - J—

File Edit Search View Encading Language Settings Macro Run  TestFX  Plugins Window ?

cHHE I LE8l4DHDoeiagt BRI I1ER CENRE E 7

X

g

999.

8695
177.
5]

= 08595011UJ|
1 Jan 10 Station :
2 Lat : 78.475 Lon
3 0.1
4 1 2 0.4
5 1 3 0.4
5} 1 4 1.0
7 1 5 1.1
8 1 5] 1.5
9 1 7 1.8
10 1 3 2.8
11 1 9 2.5
12 1 10 2.5
13 1 11 2.5
14 1 12 3.0
15 1 13 3.5
ni.com

999.
999.
999.
9995,
999.
959,
999,
999,
999.
959,
999.
999.

o YR, S " R L o LT e g

Vito

THE  Elew : 50
2.1 3 3.2
2.3 343.0 E&.5
2.1 332.0 £g.2
1.8 338.0 bd.4
1.9 330.0 £3.2
2.1 326.0 5E5.7
1.8 322.0 £54.9
1.6 322.0 52.3
1.9 328.0 50.7
1.9 322.0 £3.6
1.9 315.0 £4.9
1.8 316.0 E2.3
2.1 312.0 5E1.5

»

e T e e o v e e e e S e e T
e T e e o v e e e e S e e T

N
N

: 8695

Vito
177,78 E Elev
2.1

M

S30.0 L=

999, 6

Meta data:
Multiple tags per row
Inconsistent delimiters
Unclear station name
No channel names...
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File Format — Simple...Right?

/1 1 0.1 999.6 2.1 330.0 & 0. 00\
1 2 0.4 Qa9 7 2.3 0 Lol b 0.0
1 3 ! Q9G 7 2.1 il 58 .2 0.0
1 4 1.0 999.7 1.8 0 54.4 0.0
1 ) 1.1 999 .8 1.9 0 L3, 2 0.0
1 &) 1.5 =R RS 2.1 0 L. 0.0
r@{ Ch\Users\dsnyder\Decuments\DIAdem Data\AWS Antarctic Automatic Weather Sés\_l —"l‘ 1 - :E: 9 9 9 —'| 1 - 5 l:l l:' 4 9 l::l - ly
File Edit Search View Encading Language Settings Macro Run  TestFX  Plugins Window ? X
cHHE 3 HAldhbiselak x| BRI 1ED CENEE = Data:
E 08895011D.r| ’
1 Jan 10 Station : 8695 Vito 2 . Day Of month
2 Lat Jd.478  Long 177,70 Elew LOM -|— . . | f
3 1 1 0.1 999.6 2.1 330.0 58.2 0.0 *l1en mlnute |nterva O day
4 1 2 0.4 999.7 2.3 343.0 56.5 0.0
[ ]
5 1 3 0.4 999.7 2.1 332.0 58.:2 0.0 Tempr pressure: Speed, angle
& 1 4 1.0 999.7 1.8 333.0 54.4 0.0 ° SIX or e/g/?z‘columns
7 1 5 1.1 999.6 1.9 330.0 53.2 0.0 y y
: 1 6 1.5 999.7 2.1 326.0 55.7 0.0 e “Null” data values
9 1 7 1.8 993.7 1.8 322.0 54.9 0.0 . .
10 1 3 2.8 999.7 1.6 322.0 52.3 0.0  No obvious units
11 1 9 2.5 999.7 1.9 328.0  50.7 0.0 . ..
v | 10 2.5 589.8 1.5 3220 53.6 0.0 * Inconsistent delimiters
13 111 2.5 999.7 1.9 315.0 54.9 0.0
14 1 12 3.0 999.7 1.8 316.0 52.3 0.0
15 1 13 3.5 999.6 2.1 312.0 51.5 0.0
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28 Years of Data
13,000+ Files

29 Folders
2.13 GB of Data
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Hunting for some needles...

niL.com

What was the temperature profile in July 19847

. : : 7
Can | get insight into one station over one year: DIAdem

How does minimum temperature trend vs. Demonstration
time?

What is the max wind speed...ever?
What's the min pressure for a month by layout?
How much does elevation affect temperature?

NATIONAL
25 INSTRUMENTS




Audio Data Stored in * . XLSX Format

REALWORLD APPLICATION OF
CONCEPTS
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Let's Explore Some Data

Here are our simple challenges:

- Open 1 second of CD quality audio data DIAdem
(44 .1 KHz) ~ Demonstration

- Search for information in our data sets
- Graph the entire microphone data set
- Zoom In on a region of interest

Could we accomplish these tasks (easily)
using a normal spreadsheet?

NATIONAL
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Where to go next?

Download Trial Version
Download Free DataPlugins
Play with NI DIAdem
Watch Tutorials and Demonstrations
Try Self-Paced Online Training (SPOT)
Get Support

@ http://www.ni.com/diadem

Contact Information:
Info.belgium@ni.com
0348 - 433466
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