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“We can create and collect complex data at tremendous rates,

L]

Ron Musick, former lead
researcher at Lawrence
Livermore National Laboratory
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Traditional Reactions to the Data Problem

“Every man for himself”

Low initial cost, but low
productivity
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Traditional Reactions to the Data Problem

g
Top-Down Approach E %
High cost and debatable ﬁxl
=

productivity j _‘\|
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The NI Technical Data Management
Solution
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Determining Your Storage Format

When determining the appropriate storage format

for your data, consider the following:
What will you do with your data once you acquire it?
Will you write and read data with the same application?
How much data will you acquire?
At what rate will you acquire data?
Will you need to exchange data with another program?
Will you need to search your data files?
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ASCII Files

' My_Data - Notepad E]@
CharaCtel’IStICS File Edit Format ‘iew Help
D.671 0.604 0.736 0.378 0.254 |a
_ 0.106 0.597 0.709 0.045  0.350
* Human-readable
] 0.209 0.406 0.766 0,236 0.243
° 0.6094 0.559 0.766 0.340 0.218
EaSIIy portable to Other 0.293 0.283 0.833 0.141 0.660
. . 0.335 0.738 0.138 0.431 0.003 =
appllcathnS such as 0.340 0.838 0.603 0.567 Q.87
Microsoft EXCGI 0.546 0.920 0.239  0.540 0.702
0.929 0.522 0.955 0.419 0.725
0.015 0.362 0.644 0,405 0,363
0.4195 0.183 0.142 0.213 0.667
0.904 0.473 0.336 0,335 0.438
0.690 0.580 0.778 0.835 0.98l
. - 0.456 0.374 0.687 0.337 0.163
Considerations 0.046 0.170 0.031 0.715 0.854
0.419 0.833 0.071 0.307 0.657
- - - 0.514 0.346 0.658 0.636 0,700
. Slgnlflcantly Iarger disk 0.829 0.380 0.427 0.521  0.031
footprint N BN
00 F)flf] 0.979 0.967 0.206 0.572 0.411
: 0.813 0.442  0.510 0.202  0.300
° ESl()\A/ rfafi(j Eir](j write 0.151 0.974 0.544  0.679  0.240 |w
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Binary Files

L. T'__d My_Data - Motepad E]@
CharaCterIStICS Fle Edit Format Yiew Help
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« Compact file size Yelo iyl Wy sin o RSN
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 Not human-readable
 Not easily exchangeable %’Ef!%

+ e DT e
“-::‘n? :
Ll K== & | O g
]
+
W = mfodE e
o
| e g — |

ok
&
Al
ET
::g: o5
T
v
h::fﬁ
bl

B bl
=
-
=

- f'\.
e | TS

Tt
=
[=]
+ e

'+ 4+ =
gt
S
&
: = —+
¥ e T
GG T
ﬁ'\.
B
= T
GO
R EHEOE
Tocs
<
el
[l

‘7 NATIONAL
p¥ INSTRUMENTS



XML Files

. . f@ C:\test.xml - Microsoft Internet Explorer g@'\
CharaCte“SUCS . File Edit Wew Favorites Tools Help -.':.'
- Stores complex data Q- Q NRAG Psaan ~

StrUCtureS <7uml version="1.0" standalone="yes" ?=
« Shows display in a Web S eversions 7.0« ersions
browser or in a text editor S amesMax</Namos
<al=0,81299:Mal=
e
Considerations il
. . </DBL=
- Even larger disk footprint TR oo ames
» Front-end schema design iy AR
</WDatas
e Does not stream
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Databases

Characteristics
« Store data centrally

« QOrganize and query test
results with Access or
MySQL

Considerations

* Time-intensive
programming

* Requires maintenance

« Potentially high cost

J ‘UDT_NUH®. 11, uutNum, &uutStat
bExror(). goto Errvor;)

hmap, “HEAS1®. Aneasl. LneasiStat)
. . or( Lo

exrrox(), goto Error.)
Wnap. “HEASZ®. Aneas?. kneasiStat)
vExrror(). goto )
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File Format Comparison

Databas TDM TDMS
e

ASCIl  Binary XML

Exchangeable v v

Small Disk
Footprint v

Searchable \/

SN NS

Inherent
Attributes ‘/

High-Speed
Streaming v

NSNS
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The TDM Data Model

(-Description = « Simple and flexible
:I\'Stehor Ppery Y * Three levels of hierarchy
\. ! _
p — root (file)

*UUT

-Test Rig — groups (test steps)

\-Test Procedurke

— channels (signals)

« User-defined properties
on each hierarchy level

«Signal Name
«Comment
e Unit

Sensor ID
\__ J
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One Model, Two Formats

. IDMS
at » Optimized for high-speed streaming
i » Binary-based header
Property N _
 Binary bulk data
Channel Groups _ _ _ _
— « Single file for both header information
- and bulk data
Propery N _
i « Supported on real-time software
== platforms
Pmbgm‘
Property N -TDM

« XML-based header file
« Separate binary bulk data file
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T ——
TDM File Format: Optimized for Data Storage and
Search

Easiest approach for storing
measurement data in NI software

Add custom attributes to
every file, channel group, and channel

TDMS is the TDM file for
streaming applications

— Microsoft Excel and OpenOffice add-in @
— Public documentation it Data

— C DLL for creating files in third-party [Chanine]
applications Uinit
Descripkion
Marme
Signal

L e
o

XML Header Infp

Measurement Data

| ¥ | v |\
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TDMS — Write Data and Set Properties

|

property name

Fi
ErnﬁertE value|
i,

property name

Mo

'
Measured Data Measured Daka
channel name
Amplikude Sweep |—;
=k "‘" =k =
Open File Group Channel Write Close
File Properties Properties Properties Wawveforms File

INSTRUMENTS
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The NI Technical Data Management
Solution
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NI DataFinder

Arbitrary Data File

DataPlugin

1
S
X

DIAdem Data Index

 Stores descriptive information from data files
« Works with any data file you have a DataPlugin for*

 Builds and scales automatically

« Requires no IT support to install, configure, or maintain

*visit ni.com/dataplugins
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http://www.ni.com/dataplugins

Configurations for Individuals and Working
Groups

NI DIAdem with integrated NI DIAdem combined with
“My DataFinder” NI DataFinder Server Edition

Designed for individuals Designed for working groups
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DIAdem DataFinder
Local Data Index for Individuals
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Extending Data Management to Large Test
Groups

Centralized Data Index for Group Data Management
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The NI Technical Data Management
Solution
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@DIAdem Software to Interactively Manage,
Search, Analyze, and Report

Measurement Data

NI DataFinder

Data Index

(4= Gl UL WANS Thrh T h KEAsE bW 4
| Analyze Weather Data ,'|:.-;=;m

,';ﬁt',s‘ L = e . = — S 5 = [l WEATHIN
;— i ’ e o -

Internet-Like Sea
Interface 5

--------

Interactive Analysis and
Measurement Data Reporting on the Desktop

INSTRUMENTS
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Data Management and Mining E=

1O/ DIAdem - [NAVIGATOR: My DataFinder] [ [1=1< ) .
el R ———— ==a| * Organize and search data using

Eh e@ .00 6w : keyword search or an interactive

HevIGATOR J‘}" External D ata

|| [ s i parametric search

= 7 Search Results * | File.Path S
WIEW t":f E"] TR_M17_QT_32-1.TOM CDocurments and Settingsiall UsersiDacume, .. .
b | ] TR_M17_QT _3a-1.70M | CiDocuments and Settingsiall UsersiDocume. . o Load data from both fl IeS and
E"] TR_M17_QT_32-2.TDM CDocurments and Settingsiall UsersiDacume, ..
: EJ TR_M17_QT_33-2.TDM C:\Documents and Settingsiall Users\Docume. .. d b
AHALY SIS |t_F_'] TR_M17_QT_33-3.TOM C\Documents and Settingstall UsersiDocume, .. ata ases
it_F_'] TR_M17_QT_33-6.TOM C\Documents and Settingstall UsersiDocume, ..
: = [E&] TR_M17_QT_33-7.70M C\Documents and Settingstall UsersiDocume. .. - HTH
o « Work with up to 2 billion values per
REPORT
channel
xx_.: File Browser )\ Search Resulks ."{ b
- Properces s T [0 DIAdem - [NAVIGATOR: My DataFinder] =Joe3
:‘:;ame (T:RH,E: —— Fle Find ‘View Settings  Window  Help FEE
Creation date 0512 ﬁffh "
Maodify date 05)2: ==l t&l ﬁ | G O ﬁ & ‘h L3
File size S970(| NUMIGATOR Esternal Data
Readonl i} "?
b wlaen Search In Property: Walue
Encrypted ] Search Channels |+ E
Offline 0 h‘.«m ﬂfE“_. C1 File File name = TR_* E]
Compressed 0 T —| |2 File DataPlugin name = DM L]
YIEW ﬁif C4 |Channel Mazdmum > 40
ek C3  |Channel Mame = Temp* T
" i File: <Enter a properky = = <Enker a value> Temp, fverage ~
E Temp. Max, 3
1 Temp. Min. 3
AHALYTSIS Temp_L
|C1 AND C2 AND C3 AND C4 Tt
H i Temp:12
1A 49 Search Resulks ¥ |G FAie.Ale name Pemp_}g
L=y
Fi [ Temp_a G TR_ML7 0T 32-1.7OM Temp_i5 ]
REPORT [~ Temp_H G TR_M17_QT_32-1.TDM Search in list:
. [ Temp_3 Q TR_ML7_QT_32-1.TDM temp
- D
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Data Inspection

ki (00 N For T mE)

B g ~ =% e Inspect data in graphs,
lﬂ.. DR TSI AAAY FAFEAETREHNACAAPFTUDRI A .
| o r?mf Mi‘zseutwmwm | [:h;:_—_]* tab|eS, teXt, and |mageS
- = :: & .
rfj 'L:]lli!l (:\-t'\d(-ontnﬂl?: r.l: :‘_“ () 1 Zoom and pan Into
| EF —— s details
= = om % e * Apply measurement
= I E— = | - Cursors
P Wl £ ' . . .
- = e ——— = = e« Use interactive functions
——== " §_| -+ Display data on 3D CAD
Irxnx: }:v' 20 —— ObJeCtS

« Synchronize data with
videos
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2

ANALYSIS

Data Analysis

L2

ﬁ‘ : ‘mm Cuaves  Sonsldndyss  Stestcs 30 SpadaiMath  MethSopt  Settngs  Window  hel =X i Mathematical data

E‘-". " « 1 1
ot o T analysis
bl

| .= 5] « Channel functions

o oe—| S, 20 - Curve fitting

vaig | [ wwghteng chamed: Reside: 4.28

e i sl « Signal analysis, digital

sl el O\ filters, and order

Iriciakastion of setup cosfficiants. : ./' \"' : a.n aIySiS

Aroitude
Center

T | = - Statistical analysis and
e | e histograms

Setp Coefficents

« 3D arithmetic

« Calculator

INSTRUMENTS
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Report Generation -

9. Fading, T(A) Surve  300°C 10.Cosfficiart 1184161 Frassurs  12.1 T.RoWINGr. 122 Sal ot Prassurs 300°¢ D ———

\ 2 10C-+Ehrmh, 32358 Flar  J0car 00-> 20krrin =303k o 13-3%mih v - 8030k L ' 'f 'i 1
5 : : J : : f- : ! i :

R 11
i B
sunys : q

t
d
|

i
'
'

|oTiTirT)

e v e {7 59 f | oCED D * Design dynamic, reusable,
BVt (et N WY é‘:""'."“\I i | = e A gn dy

g (ATEEE PO e | || multipage report templates
e | = Integrate 2D and 3D

e | [T [ == | graphs, tables, images, text,
;0 Bl T == variables, and commands

= V| | A W

9 | Customer ; M, Smifh|

B
S

123 m !
1725 g | M3 g

* Export to image files (JPG,
— 1 TIF, GIF), HTML pages, or
| PDFdocuments

-y

-
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}7 NATIONAL



Automation and Customization

DlAdem - [SCRIPT: Temporary Workspace]

M=%

File  Edit Script  Settings  ‘Window  Help

(SEX]

= ! —1 W == =] b = = = 6= = [
i =FEERRETE T OEY=ER HE A% P a0
NAVIGATOR | (==
= Z '-- VB3 Script
o =
g’% “lg 3 '-- bduthor: National Instruments Ireland Resources Limited
= 4: - Comment: Automatic Feport Generation
YIEW t?f
St 5
S 5 Option Explicit
7: Dim TextQuery
1 g =
' 5 'setting Paths Location of
10: If Not ItemInfo
1ML 1y 11 Call GlobalDig data to be
il 120 Call GlobalDid AWEA Ao ad
REPDRT 13 gnd1el 209090909202 MTYRYLEIILHU
14! sPathDocuments = AutodctPath
15 sPathData = AutohctPath & 7. : AN
" 18
SCRIPT 17 'Deleting Internal Data
158 Call Data.Root.Clear()
19
200 'Searching for 1 Automation Of
21: Set TextQuery=N | = d
227 Textluery.Text='| ana ySIS an
23 Call Wavigator.d . b Setfurruery (Textluery)
z4i Call Navigator.l reportlng b, Searchi) [v]
!JI ULTOSO
[4 4| ¥ ¥l ' NoName(13.¥E5 # Script.¥BS [

LEIERILAIL \LogFiIe # Current Yariable Contents

atch{1) i Watchiz) §

Lime: 13, Calumn: 7 Pk

Interpret results
and share them
with others

Rob write-prokected

Unchanged

ANST

SCRIPT

Automate analysis tasks
and standard processes
using Visual Basic Script

Macrorecording mode

Create application
specific dialogs in a
graphical editor

Interface to third-party
software via ActiveX

Customize DIAdem
standard menus and icon
bars

INSTRUMENTS
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-
Evaluating Climate Data: The DIAdem DataFinder Moves
You from Separate Solutions to an Overall Evaluation
System

Application: Collecting, analyzing, and
reporting climate-related
meteorological and hydrological data in
the Bavarian Forest for preventive
environmental protection

Challenge: Designing a data
management system to handle large TS s
amounts of data, from multiple test
stations, written in different formats e T Y| = e

Technology: NI DataFinder, DIAdem, T S :
TDM file format, NI DataPlugins = w1 £

“... DIAdem and the DataFinder have achieved an integrated data organization
solution that guarantees a high degree of data security and continuous monitoring of
the measurement stations.”
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The NI Technical Data Management
Solution
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Additional Resources

Qe CrEa(io"

 ni.com/diadem
e ni.com/tdm

_ _ Technical Data
* ni.com/datafinder nogement
. . %"”b'. \\ég
ni.com/dataplugins Do o1 o S

9 Copsut™
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