Technical Data Management

“New cost saving technologies for test data search and retrieval
In off-the-shelf data processing and reporting software”

Technical Data

Management

Thomas Schonitz, Consultant, National Instruments Germany
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The Data Problem

/ 7 /
“We can create and collect complex data at tremendous rates,
but unless we can manage and analyze that data, it's useless.”

Ron Musick, former lead researcher at
Lawrence Livermore National Laboratory
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Typical Customer Quotes

L -“QOver 70%of our time is spent finding data.”

2 -“1 out of every 10 tests has to be redone.”

-“Qur own file format is not flexible enough.”

-“We have too many different file formats.”

-“Converting one file format into an other
often leads to aloss of information.”
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Traditional Solution

Traditional solution is based on top of a
data base which usually requires high
effort for setup and maintenance



Traditional Methods for Managing Technical Data

a) Hle based storage using file and folder naming conventions
+easy to set up
+ easy data access
- no search functionality (manual search via Explorer)
- often additional descriptive information missing
- hard to manage (complex folder structure)
- difficult to scale (not suitable for larger amounts of data)

b) Databases
+ easy to search (via SQL statements)
+ suitable for huge amounts of data
- expensive (license fees + IT experts for setup and maintenance of data base)
- requires to adapt the processes for data storing (test beds)
- requires end user interfaces for managing and retrieving the data (not ready to use)
- difficult to reuse and scale down (too complex for smeller applications)

c) Mxed Mode (Descriptive information in data base + mass data in files)
+ advantages of both methods (data search + original processes and data can remain unchanged)
- disadvantages of both methods (high effort for implementation and maintenance of data base)
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NI‘s Alternative TDM Solution

Standards and ready to use software without requiring IT effort for:

e Data acquisition
L]l ) and storing

Data managing
and indexing

Data mining and
reporting



NI‘'s Alternative TDM Solution is based on

NI TDM - File format
for efficiently storing measurement data including
descriptive information

DataPlugins
for searching and processing existing file repositories
without any file conversion required

DIAdem DataFinder
for searching and mining file repositories without any
IT effort for setting up or maintaining a data base
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DIMEHIe format: Optimized for data storage and search

Simple approach to store self describing measurement data in
LabVIEW, Lab\Windows/C\V1, DIAdem and other software

Allows to add custom attributes to every file, channel group and
channel (e.g. UUT, test procedure, test bed, operator, environmen,
test hardware, sensor IDs, scaling and calibration data etc.)

Mass data is stored in binary file (*. TDX) and descriptive information
is stored in XML file (*. TDM) — thus optimized for both efficient data
storage as well as flexible data mining

NI DIAdem DataFHnder for ready to use data mining and reporting
without requiring any IT effort

bl

cd

b i e

. XML Header Info
Additional ressources:

Microsoft Excel-Addin "’E"’:E D'atl]a Measurement Data
Zhanne

Public documentation* N I

TDM-Header-Wtiter-API* for creating TDM files in non-NI v Description

software applications v Mame

Signal

* free of charge available on request by e-mail




XML (*TDM)

NI TDM-HIle format: Self-describing da

*Description
*Title
*Author

\

*Sensor Info
ectC

010104011100110010104104100010
ni0i00i0i010010100101410100101
n0i0i0100i0101001010100101001
1010401110014001610101410080100
101004041010101046111004100101
ni01i000100101001010101010101
110011001010101100010010100148
101010101011400410010101081 100
010010100101010401010441004140
nioi0i0ii0o0i0010i00101010101
nioiii00ii001010i6110004i00101
001010101010104410011008101010
11006400110040401011000100101
001010101010101116011001010148
11000100101001010101010101118
01100401010110001001100101010
1100064001010010101010
011001010101100018
nioi0i10iiio0011




NI‘'s Alternative TDM Solution is based on
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DataPlugins: Easily make use of existing file repositories

Import data including descriptive information (header data) from nearly any ASCII or binary file format
without requiring any conversion. Visit the NI web for downloading free of charge DataPlugins for
numerous file formats or learn how to easily develop Your own DataPlugins for custom file formats.

DIAdem GPI Importfilter:
° ER(EEGERE DataPlugins:
o
. ISOLOAD AVIS® Supports format outputed by MSC A™ \‘(\6
e ISOMME e ADO General example reading Exer g
o LMS-TDFfiles  Berkely SPICE Supports files from SP~ \\)
« MTSRPCII « Bosch MDF -
. %M" : * Yokogawa®-"’ d SREVW file format
- SoyMeaMa | - Hok® * Yokoo~ ;w5 Darwin and OR series *.DAT file format
- Teac DaDisp . ISORMVE Sy O upports DX- and MV-series *.DEV file formet
© TeeTEEE . DX \ G Supports DL708 and DL716 model *. RTM file formet
Vel I JKca'm' igven \(\ . stro-Med Dash 8 and Astro-Med Dash 18 * DR file formet
. Kyour . HBM Catman. Supports file versions 4.5 and 5 of the *.bin files
- ~ianonline
_wvi MGCPlus
Perkin Elmer LS50B Supports *.SP files (ASCII and binary) from the Perkin Elmer LS50B
spectrofluorometers
© | WINDAQ CODAS Supports *\WDQ CODAS files from \MnDAQ
© Nioo _wFT SDF (Standard Data Format) ~ Supports HP's * SDF version 3 files
* Nicolet® TEAM® EDF Supports * EDF files, EDF stands for “European Data Format”
* NVEA® EMGWorks Supports EMGWorks® * EMG version 3 files
* SYSTAT® AMO SDF V3 AMO GmbH Gesellschat fiir Angenandte Mikro- und Optoelektronik mbH
UFFS8 Supports Galactic Industries’ SPC data file forrmat.
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NI DIAdem: Ready to use data mining and reporting software

.ﬁ'.lntegrated DataHnder

— Revolutionizes how test data is managed

— Enables Google-like access to test data

— Installs and configures without I'T support

— Provides intuitive ways mine data for trends

Analysis and Reporting
— Transforms test data into usable resuits
— Hexible interactive data analysis and reporting
— Ready to use intuitive data exploration and data mining
— Streamlines post-test analysis via custom solutions
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NEV DIAdem DataHnder: Da

File

Find  Wiew Settings  window  Help
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| NAVIGATOR

| Distortion

25 Search Results
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File . Modify date

Tesk1S. TDM

03/04/2005 13

Test32, TDM

Tesk48. TDM

Testz, TOM

Test34. TDM

Testz0, TDM

Testas, TOM

Testd, TDM

120:51 = Pruprtles
" Input Signald®
i Qukput Signald’
Component Teskl
Properties

" Input Signald®
i Qukput Signald’

a search without IT effort

Simple text search

(as via Google)
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T 13 L T Fle  Find Wiew Setings Windaw Heln
(& | Test3s.TOM 03{04/2005 13:20:59 ‘E}h DEE E: O R 2
(%] | Testd. TDM 03/04/2005 13:20:47 | NAHIGATOR Extemal data
]| Teszz4.TOM : Searchin_|Property | [ivalue
Test10,TDM (03042005 13:20:48 1 [File ‘Creation date == 10/04/2004
= 2 |File “Descripkion = Distortio*
3 |cha escription Oukput Signal
File brawser }, Search results [ g anDC_Offset i G

ter a propertys>

= <Enter a value>

% |File.Modify date

03/04/2005 13:20:46

il E}

03/04/2005 13:20:49

Properties * | Test24, TDM (File)

File name Testz24,TDM

Path C:\Program FilesiMational Inskryy
Creation date 03/04/2005 13:20:53

Modify date 03{04/2005 13:20:65

File size 5657 :

DataPlugin name

5 1

Error message

Index status

Mame

Description

03j04/2005 13

03/04/2005 13

Parameter search for

‘0304/2005 13:21:00

(] Testis
i Properties
[fpe Component Test
] Properties
L Tnput signalo:
- " output Signald
fre Component Testl
+ Properties
["~ Input Signalo.
[ Output Signald
Component Test2
Froperties
" Input Signalo
[~ output signald
Component Test3
[ Properties
" Tnput Signaln
[ output signalo
i Component Test4
] Properties

specific attributes
p 4 |Qutput Signald {Channel) @ Description
Dutput Signald’ = [Unit
= - Output Signal Minimum
(as in data base solutions) = e
Length 10000
MoValues Mo
—0‘9263933913758_28 Flags Mo
| Macimm 1.73372351161452 Monokon Mok monotone
- co T Status Read

File 'CtiProgram Filesihational InstrumentsiDatasetsiData Mining Exercise| Test20, TOM 'loaded,




NEVW DIAdem DataHnder: How does it work?

Arbitrary Data File

DIAdem Data Index

—— DataPlugin

J
1 Qx@ -
R T

|

DlAdem DataHnder automatically scans and monitors the file folders
You select (works with any data file you have a DataPlugin for *)

DataHnder stores descriptive information from your files in an index
This index is being created and maintained automatically
No additional software or IT support required to install, configure or maintain

*visit www.ni.com\datapluqgins
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Summary

How fast measurement data is being converted into usable
Information is a measure of efficiency.

Proven standards and ready to use software enables You to
streamline Your data processing while saving costs.

DIAdem
Analysis & Reporting

TDM Data Fle Format and
DataPlugins for
custom file formats

WAL



Appendix: Introduction to NI DIAdem 10
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NI DIA d em Software for Interactively Manage, Search, Analyze and
Report Data and for Automated Data Processing

Ready to use data search and data mining
without expensive IT effort

nsicht  Einfligen  Einstelungen  Fenster  Hife  Messebeispisls
el D% GBRR o 4, X E RPLAEEY oD BN
ot E* BFET A Kafs —FL - -

=] 15

Easy and flexible access to data bases
and files (ni.com/dataplugins)

Windgeschwindig m/s
r P B

Interactive analysis and report generation | I e wor s ol s o
. . = Messung in 1.50 Meter Hihe Messungin 10 Meter Hihe | Windgeschwindigkeit-Klassicrung
without programming (PDF, HTML .. ) '

Standort: Elsenberg

Geschwindigkeit in 10 m Hihe iiber 1.5 m Hihe

1
LmeareF egression; 7= 063 __ 5 Dauer
el e MR | Von 0312.1997

Bis: 18.02.1998

Beatheiter Wi g
Datensatz: WIND. TDIV g8
Datum: 24.12.2005

Wind_10 mé

Turn-key applications based on VBScript
and custom user interfaces

Hinweis: Vereisung des Anj EmumELErsﬁJhrL
herproportio nalhauﬁg " Windstille"

Optimal addon for LabVIEW and other
data aguisition software

NATIONAL
rmsmumms‘




DIAdem — Roots and History

DIAdem10.0  DIAdem DataFnder for organizing and searching data without IT effort

DIAdem 9.1  Open DataPlugin architecture for easy access to custom data formats

DIAdem 9.0  Streamlined and modernized user interface, intuitive navigation in various data sources,
fast Drag&Drop data access, hierarchical data management, multi-page report generation

DIAdem81  Report Wzard and integration with NI LabVIEW, LabVIEW DSC and VI Logger

DIAdem 8.0  Integrated development environment for advanced customized solutions

DIAdem7.0  Unigue interfaces to various data sources (files and data bases)

DIAdem4+6 32 hit version of DIAdem (DIAdem 6)

DIAdem 3.0  Integrated tools for fast online packet data processing

DIAdem2.0  Frst English version of DIAdem

DIAdem1.1  “DIAdem—The PC Workbench* including data acquisition and control

DIAdem 1.0  DIAdem for interactive test data analysis and presentation for MS WWindows

1987 DIAch Test data evaluation software for MS-DOS

1985  DIA200 Test data evaluation software for HP200 (based on HP Basic)
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Industries and Applications (Examples)

Automotive: Engine-, Break-,
Wheel- and Transmission
Development, In-Vehicle/Mobile
Applications, Vehicle Safety,
Vehicle Dynamics,...

Ml / Aerospace: Structural Test,
Jet Engine Test, Satellite Test,
Experimental Aerodynamics,..

Consumer goods: Washing
Machines, Dryers,...

Trains: Force Distribution, Power
Generation,...

Mechanical Engineering: Stress
Analysis, Signal Analysis,...




What DIAdem Customers are Saying. ..

“DIAdem has helped us to reduce our overall analysis and

reporting times by as much as 909%....”

Damon Chandler
Knowledge How Architect

Cummins Engine

“By using DIAdem, we can turm our data into usable results
In minutes rather than days. \We have documented an overall time
reduction of 95% since we integrated DIAdem into our system..”

Jim Knuff
Principal Systems Engineer
Raytheon Missile Systens



Summary — DIAdem offers ...

Ready to use data search and flexible data access
(DataFHnder, data access to various formats and data bases, process up to 100 hillion values)

Easy to use interactive Drag & Drop environment
(short learning curve and time saving during every day work)

Powerful customization tools
(allow adaptation to various tasks and standardization across the enterprise)

Interfaces to NI LabMIEW and other Software
(provides flexible integration in existing applications and data exchange with other software)

World wide support and training
(standard service program, volume licensing, knowledge base, discussion forum)



More Information at ...

ni.com/diadem « ni.convdiadem/d

Introduction and overview, news, videos, white papers etc.
Evaluation version (30 day trial with full functionality)

ni.com/tdm

Self-describing and search-ready data format for measurement data
Documentation, programming APl and IVicrosoft Excel-Addins available

ni.comv/dataplugins
Ready to use DataPlugins for numerous file formats
Documentation and examples how to write DataPlugins for custom formats

forums.ni.com

Discussion forumfor DIAdem
Share knowledge with NI DIAdem experts and experienced users



