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Abstract: With the development of data-driven research, an efficient and practical data collection system
is required. National Institute for Materials Science (NIMS) has been constructing and operating a data
collection system mainly for measurement and process data. In this system, even if a control PC of a labo-
ratory equipment are placed in a non-network environment, the PC is able to converted to IoT by attach-
ing with a communication security device. The files uploaded from the PC are automatically converted
into a database via extracting the metadata of the measurement parameters based on the XML schema.
This paper discusses the “data architecture” and data collecting system mainly used in the field of materi-
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als science by applying the IoT technology.
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Fig. 1 Flow of measurement data retrieved from the device: (a)

conventional method and (b) conceptual diagram of this IoT

system.
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Table 1 Specifications of wireless and wired security devices.
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Fig. 2 Conceptual diagram of data collection using both wireless

and wired methods.

3. IoT VAT LICEBTF—2EFE(L

3.1 FT—RERBIIHH,BETHRIWN

TILPC 25W ) SN2 7— 7 2 ARICEH S5
72O, T-FNE, Bl ZFLTCH—-EAETIZE
NHEAYTITIANT I F v OEDPRTRTH D, R
T =8 DERIZPD DY AT AL DB IZOWTIREE L D
B AMADZ SNTE 72 FefrHdli & LCid, 1990 FE4L
B AL G EH CERIE L F 5 28T Ko7 —
Y & —JCICEER T 5 7 RIEHEHE Y A7 4 (LIMS:
Laboratory Information Management System) H{ 1) 1A
BT OND. FITRESFRIEERDOSH T — & DIUET
BANK S, By TVEEDP S ZEOLESHTO N T >
¥rrueEgw, WET—% %FH— DB Il Tt ERT S
VAT AW S NI, BIEEA - D OB TH - THF—
DY AT LANTHERDTE, POF—FHREIKNS L)
W, 7% 7 —~<v bbHEBREEE LD ANDI 9],
JCAMP-DX [10] £ Vo 72 EH# T » —~< v M Ef SN
72, ElEVwi, AV PS4y NNTORHIBEZERD SR X2
IR TANDPMEE R L — AR T =Y 75—~V b
DBHITH 5H LT ANLBERE BB IZED TBD R
TFTIE R B, Thbb T —ZINEDE 2 7513 A JLifil i
HRTHY, BEIHIE L Ve &ML v —,
T T I — O OILFRVE X IR S - 72

K o E AT BE T OV F — %2 (NREL) Tldk
EBSTFTHEONL TFT— Y NEBLIUTERIZONT
LIMS O &E A DHA LT > T 5 [11]. WO LIMS
T T A= a3 oW T bk & RREOYEEE: O AV % 3
WLTBY, BHREHOBIN s OTHME I A Y <A X
LD LHEEIZL S LIMS DI 2 & > TWh. T—%
BERTIEIA Y 7T— ¥ OFLlk LI OWT XML A ¥ —< %
EFL, Mg 2L OHEBWICEINT—-5 1L, 20
A F=r L IZF—F 2Ty A (DWH) IZER
FTAHAVATLEMEL CnD, HERMO LIMS &1k E <
Fp %50k, NREL T [7—#FIEM] & L CARE
WrERLHF R Lo TwB I EIZHh D, BIFEDEIC
AL L7727 — %t v b IZDOWTIL extract-transform-load

© 2021 Information Processing Society of Japan

F-SBRY - F-SREY -3

i F-5E2707 74 (Lua)
[ L, F-gN-2
s 77 1INEE

<FlashAir>
A KT TELTHIE | =
2 h7-omRERE oI

Samball k37 7 1 Mt

Cythemis s
FAEAE

BE i <CYTHEMIS>
i Lle
I Gl I
B =

CYTHEMISEIS 2741

HAKFITELTHA

3 X2 TATNAADOPHIIBT S 7 7 )VilEks 7—%
BREY — O BIfR
Fig. 3 Relationship between file transfer and data storage server in

combination with security devices.
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Fig. 4 Method of instrument and person identification by hierarchi-

cal structure based on file system.
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Fig. 5 Display screen on the data storage server website (download

20181114
14:35:52

screen).
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LFEOGEHANC L 5T/ AV v FOJEdk L TRER
FHETE RV LIZHBRLETH L. VAT LAORFHE
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FLTHEEITo TV, E2AD, EBRICY -V 2% #
WMCHALLEZA, 2= 5ldF— 2B ED
TP DETN—TTOF— 5 IFOELENEL L H
oz, FRAY Y FIZFOEEZZITTC, Y ATAHL
BLEOTINE LTI T4 MR TH 5.

3.4 EHHIX&2F—%

AYF—=FD XML A F—<PEFHTE TV 5B
WZOWTUE, FHll 7 7 4 WIZFREE STV B FHII NS A —
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A AT 101 PFR D .
“HW_SAMPLE_HOLDER_NAME 2"
I

“HL RENGXA—5—
o (HF74KRR)
*HW_XG_TARGET_NAME "Cu"

“HW_XG_TYPE "Hermetic"
“HW_XG_VOLTAGE_UNIT "kv"

HW_XG_WAVE_LENGTH_ALPHAI "1540593" |
“HW_XG_WAVE_LENGTH_ALPHA? "1.544414"

“HW_XG_WAVE_LENGTH_BETA "1.392246" ’—
“HW_XG_WAVE_LENGTH_UNIT "Angstrom"

*MEAS_COND_AXIS_NAME_INTERNAL-0 "ThetaS"
“MEAS_COND_AXIS_NAME_INTERNAL-1 "ThetaD"
*MEAS_COND_AXIS_NAME_INTERNAL-10 "CBO-M"
“MEAS_COND_AXIS_NAME_INTERNAL-11 "CBO"
“MEAS_COND_AXIS_NAME_INTERNAL-12 "I

cREXA-H-BARONT X —SHE
cHBETICDAEZHANT A —5—

ute”/>
= A—sHE
* 2 REA S OXVLEER

AHEERANOER

cWRETREDSH 3 X F RBEXMLTHE
TS RBICEELNS A —S 0L

6 XML AFX—~IZLBFH7 7 A V5025 7= Do
B [14]
Fig. 6 Example of metadata extraction from a measurement file us-
ing XML Schema [14].

[FHll 2 & 7—% | 1& XML BT T — & Y —2 0 DB
WHEEAINDLHIICLTWD, A5 TF—=FI12L- T,
DB NTOEBREZWEICT L L LB, BAesERE
T=F R BT HRICBNTE, X ¥ EROEE Kl
52 ETWREHOFT — S NS ORFET— 5 7 74
VORBEEREGIZTH I LICFHHL TV,

T 72, BEWEE R T — & BRE R TR LR —
¥ ORI - FERERINATRA D X )T H72012, N A
FVTFT—=F THLGEIIET XA MEH A LT csv OFL
=217k ) L L vil, T—%ty PONEDOH
BB T DO ARY FVEAD 7T 7L (HE
fb) 2% FF 2T 5> CTDB O AR A VI L T 5
(7). B, XHEPF (XRD: X-ray diffraction), X 7
3t & T 4 % (XPS: X-ray Photoelectron Spectroscopy),
BILVF =Y =BT (AES: Auger electron spectros-
copy) IZDWTIE, HEX—HDDOHIDOL &, N4 F)
T= QT T T LAORMRSL, T—5 7 7 A VIZELk
SNTZMEIZD B /3T A —F DFEEDBEIRIZOWTED
T w %5, Z 1L 5 & Materials Data Conversion Tools
(M-DaC) &fg% L7z — V& LT GitHub T2 L,
BB AT L T2 [14].

3.5 Local HTML |Z& % X 257 — %5083

A F=FOHFIZIEFHN 7 7 A VA S IR TE 2w
F7213E R T E 2 WEHIIR EBROM GRS H 5. 2L 2
X, BIECHA LT -5HIR T, HlE 5 etk 48
G 7 A VIR REEEN VW L IFHEA L TR 5.
T/, BEEBTHIUIZOIEEEFE L Vo2 H 4 LH)
T AMERBOMNERS, H=F1 Ty 2HHT59 2T
WEERERICE L. 200 OFTERIZ I IE M EHY
FHOFEFA ERER ) — MRS NLHEHTH LD,
NxTFTIVFMEL, WE7 74 MO &7 — & PEE S
NLZLIIwmTH 5.

METmcx, FEEXICRDLIETRRFEOTEL LTH
IRDOBEF TR/ — NOBAREEZIT- 7205, FEIXLEm
T N F T OFEN TS DT, TD X s
PGSR E M ICAHT 27 7)) r— a VIR
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Fig. 7 Dataset view of AES measurement data. In addition to dis-

playing the measurement information using metadata, the

measurement visualization information is displayed as

thumbnails.
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A FHERED 2 WIRR T 7 1 & TIMEEHIZ I A0 Wit
R ENTE R, BEEFLT 27:0121%, SRR
ORI HAEREIIG CZREATREHE LT O LN T ~
T L — NP VEETH S, Microsoft Word X Excel D & 9
EtgRE T 7V r—a yTh2IET v T L — FOrERIE
BAHATHLHD, TUA VAP = NVENTWLREETLT 1%
TRZD L) LEREZW /232 L 138 L v,

FAxlL, ToXHHu— VEREOHIME PC T Skt
I ZEOERIZIGZ SN LHHMAEY DY — & LT
HyperText Markup Language (HTML) (2% H L 72, —
DNNET v 7L — P TREE LR LLAHABOT A PR T
A VEH AT —F 4 7 - A¥ ANV — |k (CSS) Héhk
i) 2 & CTHHCTE5. F72, JavaScript (js) % HTML
W a— FIZHEBIADIE, 728 21X, ATNEDEN: %
LTV AEPRHETLN) T—a b afiETHDH. 2
@O HTML, js, CSS O THILLE, HlER->Tnb
A VAN =T—DOFEEWLFTIENTIEDTES, DL
iE, Ao = 7 — N % ¥4 C CGI (Common
Gateway Interface) O X 9 ZWLE 7' 10 75 A UM
ZErETEDL, Ay NT—TIZOBRPoTV RV -
WVEBEBEICBWTC, EfsiET T 1 & TR s Nz 7+ — 230
DEERMEERLESL 07— 7 O BHRZ
HTML JERD 7 7 4 v & LCER L, FEB - 5HllTEHRO
AN % TS 2 HEE, BUTERECHI 2B RHED S
LEERO LN, FEEXICRD LGOS L
LT, F7—2 M2 5TEE LA RS
ETHLEEZTWS, (DX a—hVEBREICHD
PC TOHTML 7 7 A V12 & 2B %, KEiL#
(& [Local HTML] & L CHKild 5.)

3.6 Local HTML D#3

Local HTML IZ2 X 2 AT) 7 + — 2 OEXOFEHI %X 8 |2
AT RAATAIEER, RS2 L [HEARER], [T
WIEHR], &L CEBRBRED [FAER] O=>0%R%
R, AT IBAEEEICINE ANAEE LTWAS. Lo
X9 %EHN 7 7 A VicEpN R VIHE I [EATER] (26
R HIML 74 & TEEIRZ 57217 TR HISRET
DL DY), FEAEBEIIOVWTOT VT L—
M ZEH A TR L T b, HTML i b KMl 2E E T
DA ALY <A ARk b 728, M2 WBEIZL—%T
LXHTELLHICLTWES,
[T—=FHAE] Lo 2R ERHTIZIZ A VN —=2%F
FILL TV LFRRAHBOYAIZIX, TV TEIRSHE
LI ENTEL. EEHAD (/8] © X5 %ERED
WEE T VAR v EBRTHZ L CRiEERT L D2k
L C&5%. F/2, WEZ 714 )& Local HTML & O#ft—>
JiE, (77 A VRIRE Y 7 2] 2% T, wHERD
T7ANVEFEIRTEDLLHIZL TS,
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Fig. 8 Example of input form formatting with Local HTML.
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Fig. 9 Adding value by integrating various measurement data with

IoT system.
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