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The Data Challenge

Ron Musick, former lead researcher at
Lawrence Livermore National Laboratory
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Traditional Reactions to the Data Problem
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“Every man for them self’
Low initial cost but low productivity
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Traditional Reactions to the Data Problem
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Top down approach ? Eé

High cost and debatable productivity a % E
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Three Step Architecture for Data Management

TDM Data Model Indexing Search and Post
Processing Interface
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-
Determining Your Storage Format

When determining the appropriate storage format for

your data, consider
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 - Motepad E]@
Chal‘aCterIStICS File Edit Format ‘iew Help
D.Eu?l 0. a0d 0,738 0,378 0,254 e
[ - 0,108 0,557 0. 7009 0,045 0.355
Human-readable
\ \ . 0,200 0,455 0. 766 0,236 0,243
[ ] 0. 894 0,555 0. 786 0,340 0,218
Easily portable to other applications 0.694  0.559  0.766  0.340  0.218
. 0,339 0,738 0.138 0,431 0. 0593 =
SUCh as MlCrOSOft EXCG' 0.240 0.828 0.602 0.567 0.817
0. 5465 0,%92% 0,239 0,540 0.707
0,929 0,522 0,955 0.41% 0,725
0,019 0,38 0. 644 0.4045 0,363
. . 0,419 0,183 0.147 0,213 0. 667
0,954 0.473 0,338 0,335 0.438
ConSIderatlonS 0. 890 0,580 0.778 0,835 0. 951
L ) ) 0.456  0.374 0.687 0.337  0.163
= 0.046a 0,170 0,031 I 0,854
Significantly larger disk footprint 0.046  0.170  0.031  0.715  0.834
SI d d . 0. 514 0. 346 0,858 0. 6836 0,708
[ | 0,829 0,380 0,427 o.521 0. 0371
OW rea an erte 0,853 0.152 0.6817 0,111 0,235
0,502 0, 895 0. 344 0. 8991 0,879
0,970 0,967 0. 208 0,572 04171
0,813 0.442 0,510 0,202 0. 380
0.151 0.974 0.544  0.679  0.240 |w
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Binary Files

T'__é My_Data - Motepad E]@
CharaCte ristics File Edt Format ‘iew Help

o =¥ fan
= Compact file size Velutaigl e W RE ST
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Considerations
= Not human-readable
= Not easily exchangeable g %
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XML Files

#7C:\est.xml - Microsoft Internet Explorer g@

CharaCteriStiCS . File Edit Wew Favorites Tools Help -.':.'
= Stores complex data Q- ©Q WA G Psan
StrUCtu reS <?=ml version="1.0" standalone="yes" 7=
= Shows display in a Web S eversions 7.0« ersions
. . - <[DBL=
browser or in a text editor <Name>Max</Names
<Val=0.81299<-Mal=
< DBL=
- <DBL> .
Considerations e
] . </DBL=
= Even larger disk footprint - <DL

=Mame=Mean</amez>
<Val=0.10645<Mal=

= Front-end schema design </DBL>
=/WDatas
= Does not stream
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ata bas es ##% Connect to data source (in this case dBase files) =7

hdbc = DBEConnect ("DSH=CVI SQL 2.0 Samples"):
if (hdbc <= 0) {ShowError{): {ShowError(): goto Error:}l}

% begin map for constructed SOL statement %7
hmap = DBEBeginMap (hdbc):
if (hmap <= 0) {ShowError():. goto Error:}

 MAIN QUERY LJogglected and the varisbles where column *;
*
' N SELECT Criteria sp, "UUT_HUK", 11, uutHum, &uutStat. ""):
Speciy Datase Pl vError(). goto Error:}
S peciy Compaon Citera mmap, "HEAS1", &measl. &measlStat):
Specify Sorting

sError(): goto Error;}
map, "MEASZ", dmeasZ, &meas2Stat):
tError(): goto Error:}

G Fields SaL Funclion Curient 5L Views
. ?::D,H@h ‘:52,295 1 E=tres. {construct a SQL Select .7
Temp -Low Minimm

ent, bind the selected columns to *.
Rain Marimum
Srow sun Lable=. ) *.
recipitation oun o Wi
“Wind Speed ESTRES ) -

Sunshine

= Organize and query test results s

the data that you want to use for your SAL SELECT.

. Resing Skt Setonent [ coasoka | [ b
with Access or MySQL —

oto Error:}

Considerations

* Programming can be more time
intensive

= Require maintenance Database
= Potentially high cost
=T
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The TDM Data Model

* Description " Simple and flexible
« Title Btk .
« Author — = 3 levels of hierarchy
— — root (e.g. file)
UUT Channel Groups
+Test Rig — groups (e.g. test steps)

* Test Procedure

— channels (e.g. signals)

Property 1
Property N
Channels

+ Signal Name IZW = User defined properties
L ommen S on each hierarchy level
*Sensor ID
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TDM-File format: Optimized for data storage and search

Easiest approach for storing

. Root
measurement data in NI software =

Property 1
Propt;ny N
Channel Groups
Property 1
Prope.rty N
Channels

t Property 1
Property N

XML Header Info

Add custom attributes to every file,
channel group and channel

TDMS, the TDM file for streaming
applications

L e

cd

= Microsoft Excel and Open Office Add-In Write Data

b

Measurement Data

. . Chaniel
= Public documentation _ [chennel]
= C DLL for creating files in 3" party applications _Description
k ame
C Signal

}? NATIONAL

INSTRUMENTS



Indexing Technology with NI DataFinder

Arbitrary Data File

DIAdem Data Index

= DataPlugin
J
= M —
Ll T

_ -
« Stores descriptive information from data files

* |t works with any data file you have a DataPlugin for *
» Builds and scales automatically
* Requires no IT support to install, configure or maintain

*visit www.ni.com\dataplugins

LK
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http://www.ni.com/dataplugins
http://www.ni.com/dataplugins
http://www.ni.com/dataplugins

Data Management and Mining =

7

DIAdem - [NAVIGATOR: My DataFinder] =Jo/ed
—— Fle Find View Settings  Window  Help =EE . '

e DEE T RGOk kG » Organize and search data using keyword
— ke T a = E . [ ]
o | eeeivas = search or an interactive parametric

Y =
g"% E: 7 Search Resulks + | File.Path S Sea rCh
WIEW t":f E"] TR_M17_QT_32-1.TOM CDocurments and Settingsiall UsersiDacume, ..
ith ] TR_M17_QT_33-1.TDM | CiDocuments and Settingsiall UsersiDocume. .
E"] TR_M17_QT_32-2.TDM CDocurments and Settingsiall UsersiDacume, .. .
[E&] TR_M17_QT_33-2.TDM C\Documents and Settingsiall UsersiDocume., . 1 Load data from both flles and databases
AHALY SIS |t_F_'] TR_M17_QT_33-3.TOM C\Documents and Settingstall UsersiDocume, ..
|t_F_'] TR_M17_QT_33-6.TOM C\Documents and Settingstall UsersiDocume, ..
A = [E&] TR_M17_QT_33-7.70M C\Documents and Settings\all UsersiDocume. . W k 'th t 2 b' I | H |
13 * VWOrKk with up 1o 1loN values per
channel
xx_.: File Browser )\ Search Resulks ."{ J
- Properces s 1 [0 DIAdem - [NAVIGATOR: My DataFinder] =Joe3
:‘:;ame (T:R'nﬁ —— Fle Find ‘View Settings  Window  Help FEE
Creation dat 051z fh
e o e DEE TL00 &M E
File size S970| | NAIGATOR External Data
Resdonky L '{?:‘ Search In Property: Walue E
o?;:;: : 0 h‘.«m Ej C1 |File File name = TR_* [
Compressed 0 T —| |2 File DataPlugin name = DM L]
WIEW ﬁ:f 4 (Channel fazimum = 40 m
=h| | o5 [ Channel Mame = Temp™* —
— - 51 Yalues
% E .. File: <Enter a properky = = <Enker a value> Temp, fverage ~
E Temp. ng. =
BHALTSIS Tt
|C1 AND C2 AND C3 AND C4 Tt
f L Temp_12
1A 49 Search Results = |G Fifa.Aia name $§$§_}3
Fi [ Temp_a G TR_ML7 0T 32-1.7OM Temp_i5 ]
REFORT [~ Temp_H O TR_M17_QT_32-1.TDM Search n list:
¥V Temp_J Q TR_ML7_QT_32-1.7DM temp
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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
preventative environmental protection

Challenge: Designing a data management
system to handle large amounts of data, o
from multiple test stations, written in different "=
formats 7

Technology: NI DataFinder, DIAdem, TDM s b By | .
file format, NI DataPlugins 2= i ) YavA

Meas_field

“...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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Additional Resources

_ . Cr(-‘.'at,
* ni.com/diadem N e/
* ni.com/tdm

Technical Data
* ni.com/datafinder Managemem
* ni.com/dataplugins o;”" TR
(7 L

Consu\“‘Q
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