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1 Introduction

A reference data model for NEESgrid has been designed and developed [4,5]. The developed
reference data model is based on the data requirements for shake table experiments.
However, the model is of sufficient generality that major parts of the model can be modified
and refined to support other types of experiments, such as centrifuge tests, pseudo-dynamic
structural tests, and others. To ensure its usability, validation tests have been conducted by
populating the data model with experimental data. Validation of the model will continue and
refinements and updates will be incorporated as work progresses.

2 Validation Test

The usability of the reference data model has been tested with legacy experimental data. For
the validation tests, Protégé [1] was employed as the interface to input experimental data and
local file system was used as the storage medium.' For illustration purpose, this report
focuses on the data set obtained from a Mini-MOST experiment [3].

2.1 Mini-MOST Experiment

The main purpose of the Mini-MOST experiment is to show the capability of the various
NEESgrid service components using a small-scale physical experimental setup [3]. The Mini-
MOST experimental hardware, as implied by its name, is small in size and can be easily
packed and shipped to experimental sites. The Mini-MOST experiment provides a platform
for students and researchers to become familiar with the NEESgrid software and to gain first-
hand experience in using the NEESgrid services. The Mini-MOST experiment can also be
utilized for educational demonstration and software installation debugging. For the validation
test of the reference data model, the data were generated from a particular Mini-MOST test on
February 28, 2004 at University of Illinois at Urbana-Champaign.

2.2 Inputting Experimental Data

Experimental data from the Mini-MOST experiment was ingested using Protégé [1] and saved
as files in a local file system. Figure 1 shows loading an example project named miniMOST-
1 into the system. Data are inputted using the slots (properties) as defined in the reference
data model. If a slot is defined as primitive type, such as Integer, Real Number, Time, or
String, etc., we can simply type in the value. If a slot is defined as Objects, then we can either
choose a previously created object or create a new one. If a slot is defined as of type “URI”
(which would normally refers to a file), we can save the particular file by entering the URI for
the file location. Other types of objects, such as Task, EventGroups, Event, SensorSetup,
InfrastructureSetup, Sensor, Specimen, and etc., can be created and inputted through an
interface similar to the one shown in Figure 1. All the objects related to Mini-MOST
experiment have been created and saved; the metadata and information about the data are

' Project Browser and data ingestion tools were under development and were not available for the
validation tests.
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saved as an OWL (Web Ontology Language) (http://www.w3.0rg/2001/sw/WebOnt/) file.
Other experimental data, such as specimen photos and sensor readings, can be stored in a file
on a web server with its URI saved in the OWL file.
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Figure 1 — Using Protégé to Input Mini-MOST Experiment Data

2.3 Browsing Experimental Data

For validation purpose, we implemented a project viewer to retrieve the saved data and to
view the data on a web browser according to the data model. The program is implemented
using Java Servlet technology (http://java.sun.com/products/servlet/), and the parsing of the
OWL file is handled by using Jena [2]. Figure 2 shows the front page of the project viewer
with a list of saved projects. When we click on a particular project, say miniMOST-1, the
details of the project will be shown on the browser, as illustrated in Figure 3.
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Address I@ http: ff171.64.55, 25:8080/serviets-examples/serviet DisplayMEES

| @ee |Links 2

The Browsing of NEESMeta Objects:

The system currently has the following Projects:

neesmeta_lJCS5E2_merge_lnstance_44

CUREe_“Woodframe_Project |

Engineering Report Generation Facility:

Please choose the Project first:

Submit |

[

Choose the category that you want to download:

-
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’_ I_ ’_ |4 Tnternet

N

Figure 2 — The Front Page of the Project Viewer

Address I@ http: f{171.64.55,25: 8080/ serviets-examples/servietDisplayMNEES j ﬁGo | Links **
The main purpose of the Win-MOST experiment is to show the capability of major NEEZgnd [
SErVicE components using a small-scale physical experiment setup. Comparing with the Ifulti-site
Online Simulation Test (WMOST) conducted on July 30, 2003, the Wini-WOST experimental
hardware, as implied by its name, i small in size and can be easily packed and shipped to other
obiactives places. However, the software inwolved in this experiment is similar to what was used for the IMOST
g expenment and provides the same lewel of fimcationlaity and serwices. Therefore, W -WOST
expenment provides a destrable platform for students and researchers to be familiar with the
MNEE3gnd software and to gain first-hand expenience before conducting fill-scale experment.
Mloreowver, the Mim-JOET experiment can alse be utihzed for the purposes of educational
demonstration and software installation debufzging,
name it IO ST -1
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Figure 3 — Detailed Display of the Project MiniMOST-1
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As defined in the reference data model, a Project is a collection (organized group) of Tasks
designed to achieve specific goals and objectives. Following the model, we can navigate and
access all the Tasks that belong to the Project. Figure 4 shows the details of a particular Task
named miniMOST at UIUC. One property (or a slot) of a Task object is InfrastructureSetup,
which models the assembly and arrangement of the PrimaryEquipment used for a specific
Task. We can access the details of the InfrastructureSetup object by clicking on the
highlighted button as shown in Figure 4.

Figure 5 presents the details of the InfrastructureSetup, which essentially is a collection of
texts, documents (in the format of Word, PDF, Excel, etc.), figures and drawings stored as
files. Files are saved in a web server and their URIs are saved as metadata. The files can be
dynamically downloaded and shown on a web browser, as illustrated in Figure 6.

Each Task in a project may contain one or more EventGroups. The EventGroup object can be
accessed by clicking on the highlighted button shown in Figure 7. The details of a particular
EventGroup object named miniMOST UIUC EventGroup 2004 are presented in Figure 8.

Address I@ http://171.64.55,25:8080/serviets-examplesservietDisplayMEES j &ao | Links **

=l
The Browsing of NEESMeta Objects:

The following is the details of minibOST at UTUC:
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|shortDescription |This iz the minib{OST experiment at Tniversity of Ilineds at Trbana-Champaign.

b asSite UIUC_Site |

basTnf astruchureSe minitAOST_owerall_setup D

|longDescription

lendDateTime 12004-08-30

narne ninMOST_at_TTUC

inikdOST_LILIC_EwventG 2004
hasEventGroups e = S=ve
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minih I OST
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|startDateTime 2003-08-01
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Figure 4 — Detailed Display of the Task miniMOST _at_UIUC
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Addrass I@ http:,f,fl?l.64.55.25:8DBD,I'ser\-'Iets—examples,l'servlet,l’Displj G | Links *

H
The Browsing of NEESMeta Objects:

The following is the details of minibhIOST_overall_setup:

SLOT VALUE
|shorI:Description

|hasPrﬁna1yEqmpment
|longDescription
|hasSecondaryEquipment

name g MOST ovesall cemp
Q Minitdostiiring pf | p)

kini_kAOST_Instrument_Settings.pdf

setupDezcriptions

kdachining xds |

Mini_MOST_Dverall.jpi:D
—
|

setupFigures
G Min_MOSTjpg |

<
&) Done I_ l_ l_ | mnternet &

Figure 5 — Detailed Display of the InfrastructureSetup

b - @ | 0 @ | o - “@@l | Ty - “ - i ,@| Address |&] http:/flocalhostjminMOST/UILCfigures{Mini_MOST_o,¥| @ @o |Links »
Iy |

Wiring Instruction for the MiniMost Experiment

INES

The wiring of the MiniMost experiment can be separated into four pars:
displacement sensor, load cell, strain gauge and motor. Connections that need to
be connected are labeled with same numbers or characters, so it is easy to
reconnect the whole experiment. Following are some detail instructions and
information:

Displacement Sensor
The Lucas Schaevitz LVDT is used in the MiniMost o measure the deflection of
the beam. The data is also be utilized for stepper motor feedback control. Four
connectors are used:
+ Connector M: provides power and common ground
* Connector L provides the displacement sensor reading and split the
signal to connectors K and J.
+ Connector K: sends displacement signal to ADC CHU) through BNC cable
+ Connector J: provide displacement signal to motor driver AIN and the
connection is shown in Figure 1, Red wire numbered as 1 goes to the pin
1{AIN 1) and black wire numbersd as & goes to the pin & {AIGND)
The sensitivity of the LVDT is 3 inches/ 10 volts

[

| e | | el = 7 )

(a) MiniMostWiring.pdf (b) Mini_ MOST overall.jpg

| ]
I

Figure 6 — Access of Files Representing the InfrastructureSetup
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Address I@ http:ff171.64,55,25: 8080/ servlets-examples/servlet/DisplayMEES j 0 | Links

The Browsing of NEESMeta Objects:

[

The following is the details of minibOST_at UIUC:

ISLOT [VALUE
|shortDescr‘iption |Th.is 1g the muhIOST experiment at University of Tineis at Trbana-Champaign.
hasSite UIUC_Site |
hasTnfrastructureSetup minitdOST_owerall_setup
|longDescription
lendDateTime 12004-09-30
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i OS5 T
lceyWords Thiversity of Iinois at Urbana-Champaign
|startDateTime 2003-08-01
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Figure 7 — Detailed Display of the Task miniMOST _at_UIUC
Address I:E:l hktpe 1171 .64 ,55, 25: 8080 ser vieks-examples) servlet i DisplayMEES j ﬁGo |Links 2
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. UIUC_Site
hasZite 4_|
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Figure 8 — Detailed Display of the EventGroup
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An EventGroup is defined as a collection of Events, each of which can be accessed from the
EventGroup object. The details of an Event named miniMOST test 0228 are shown in
Figure 9. An Event, which is the atomic level of Activity, refers to each single run of an
experiment or a simulation. Experimental results, such as SensorReading, can be accessed
from an Event object, as shown in Figure 10.

Address I’.Gj http:f171.64,55,25:8080) serviets-examplesservie vI @GD Links
g ] - -
The following is the details of miniBhIOST_ test 0223:
SLOT [VALUE
shortDescription An event with one-acurator mund b IOET
setug.
hasSite UIUC_ Site |
hesfrype |pseudo dynatme
|hasWaveForrnSetup
hongDescdpﬁon
[endDateTime [2004-02-25T02:11:14. 78098
[name [miniOST test 0228
PS—— PiniMOST _test_0228_results 1
|startD ateTime [2004-02-28T20:15:4% 57800
I e A T i e |(‘1<:"T'
o | ]

Figure 9 — Detailed Display of the Event miniMOST _test (0228

Address |&] http: flocalhostiminMOSTUIUC /testDz28]test0228, xt ~| @0 | Links >
-
Aotive channels: LVDT, StrainGage,LoadCell ::
Channel units: m,mwicrostrain,
Time LVDT StrainGage Loadcell
2004-02-25T20:15:49 . 57500 —0.00007z —20.202637 0.7537591
2004-02-258T20:15:55.0302% —0.000063 -17.211914 0.536224
2004-02-258T20:16:05,.592399 —0.000053 -15.432617 0.540723
2004-02-28T20:16:13.01429 —0,000077 —17.32E50zZ0 0.5336664
Z004-02-25T20:16:20.43692 —-0,000080 —-17.456055 0.734Z62
2004-02-28T20:16:258. 12500 —-0.000083 -17.456055 0.536754
2004-02-28T20:16:36,76499 —-0.0000580 -17.94433 6 0.,735508
2004-02-25T20:16:44.31199 —0.0000356 —-20.0805648 0.538325
2004-02-25T20:16: 52 .07300 —0.o0ooavs —-17.02585309 0.5354685
2004-02-25T20:16:59. 50000 —0.o00009s —-15.920895 0.933854
2004-02-25T20:17:06.95399 —o.ooo1o% —-16.296357 0.9258718
2004-02-25T20:17:14.51499 —-0.o000121 —-15.920895 1.034670
2004-02-25T20:17:21.90599 —0.000126 —-15.747070 1.0310435
2004-02-258T20:17:29.31129 —0.,000147 —-16.5405z27 1.036738
2004-02-258T20:17:36,75000 —0.000144 —-17.578125 1.031765
2004-02-28T20:17:44,28022 —0,000149 —-15.13&719 1.035167
Z2004-02-25T20:17:52.71782 —-0,000135 -15.3195z24 1.035445
2004-02-28T20:158:00, 13999 —-0.000147 -17.333984 1.035462
2004-02-28T20:18:07.56199 -0.000102 -17.150579 0.932433
2004-02-25T20:15:15.07300 —0.0000as5s8 -19.0429459 0.830l102
1] | 3|

Figure 10 — Access of SensorReading for the Event miniMOST _test_0228
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The EventGroup object also contains the objects of SpecimenSetup, SensorSetup, and
DAQSetup. Figure 11 shows the details of the SensorSetup object, which belongs to the
EventGroup named miniMOST UIUC EventGroup 2004. Again, the setup is described in
texts, documents, drawings and picture files. Each file can be accessed by simply following
the URI for the file. For example, Figure 12 shows a photo for the setup of a LVDT sensor.

Address I@ http:,f,l'l?l.64.55.25:8DSD,I'servIets—examples,l'servlet,l’DisplayNEﬂ 6”'30 | Links **

=

The following is the details of miniWVIOST UTUC sensor_ setup:

|SLOT [VALUE

|shortDesc:ript:ion |The sensor setup for muntb{OST experiment.
longDescription

Iname lmintOST_UTUC setup

minitdOST_requirements. pof

setupDescriptions o :
Mini_MOST_Instrument_Settings. pdf

anchorage.jpg |

< LvDT1 jpg | )
. motar. ]
setupFigures ﬁl

StrainGauge.jpg | b

LoadCelljpg | |
Jg] Done l_l_l_lﬂ Internet Z

Figure 11 — Detailed Display of the SensorSetup

Address I@ http: §flocalhost frinitQ ST/ IUIUC fFigures/LYDTL. jpg j {'JPGD | Liriks

Figure 12 — Access of Photo for the LVDT
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3 Summary and Discussion

To validate the reference data model, we have populated the model with the mini-MOST
experimental data provided by UIUC. This wvalidation process helps evaluate the
completeness, flexibility and usability of the data model. The usability test has demonstrated
that the data model is sufficiently comprehensive to save and organize all the mini-MOST
data. In addition, as the experimental data are organized according to the data model,
browsing and accessing them are fairly intuitive and straightforward. Efforts will continue to
validate, evaluate and refine the reference data model using other experimental projects and
data.
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