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An IoT Learning System that can Store and Analyze Measurement
Data in the Cloud.

Abstract: Recently IoT is becoming more important. However, learning IoT is not easy for students because
it requires specialized knowledge. Therefore, we developed a support tool Connect DB that can store and
analyze measurement data in the cloud. Using this tool, measurement data can be uploaded easily through
HTTP protocol, and it can be analyzed on the web site. We report the outline of this tool and lessons in a

high school.
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Table 1 Knowledge necessary for IoT learning.

vag il HIGH
Y B D K
F—=ROFM | Tas5 37, GPIO, 12C, SPI DXl
T— RO | EEHUE DRI
P—NDOHLE | OS, EF 2V T 1 DRI
F=RONM | 7T 712 & BAHUL, S0

Arrow 1Z, AV o1 v ETcTuls s Li0@idrcE, F—
2EHE7 T N EIREFETELZLENSY T NI TDA Y
AR =Y —NOEFEELEL LRV E WD PRI VD
5. LU, T=XOoWETEZEETEET RS, Kt
BY 7 0&51270 205307208 LRWERED
HoTHLERWVWEEZS.
ZZTCARMETIREHILAZTF =& %22 57 RIZIEEL,
S EAIT A B 1oT 8 E 4 Connect DB % 25T 5.
DFBHEMTIE, BV I 2SFHILZT —X % Web API
EHHALTCO I NEIRETE ST TRL, A¥—1F
TA VS Web YA MIT 72 AT BT, FRIZY ¥
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Fig. 1 IoT system.
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Table 2 List of tool functions.

N HhE Gl
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| Av—pyay | D TIEEVY MRS
GPS %389 2
ks 77
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M777 S A ANEGR
FR | MALTES 7
A
HOUT™ F=RDIES5DEEERT S
<y TER BELRENSTY TRERTS
LANTT A TR EKHIZLIZXY)S
T asps i su AR ET D
KR RF T — X & R TEET %
iR 7 b A | BERHT — R BT H I DB HET 5

LTWa. fLoRETHMTATREICAR D & 5 ITNHRIEEZ
BEPLTWSFPETHS.

1) T—9DAAH

T—XDANE, HTITP @5, CSV 771 LVDT v 7
O—F, 74 —ALPSEEANTLSHERDS. T—X
~R—21% TMongo DBJ %#FHL, 7— &% Key-Value A
NTRITREFETE S, Y—NITF—RBEEINE e, &
Pk U 72D Tereate_at] &\ D key TRI2 D & 573 T4/
H/H k:a:Bm ) oA THIHNIANG I NS, Kb
D7+ —<v MEREELENE, Tcreate_at] DIE% H4
TERLUTANTHILHTES.

9, X 32 Python % L 7= HTTP @5 D 71
I uHlERT. ZoflTid 1l BEIC10ETOEL
SEZERKBEOME AL TS, "https://v118-27-2-
48.1xts.static.cnode.io/api/post’ 122 TV T APl ¥ — %
HEUTpost BETEFET 5. 7—XILEMEFTAIL,
key DHHID A T L% L7025, IRIZ, CVSERAD T 711
7y 7u—RTELZ74—vy MilER 41Z5HR LTV
5. 1THIZEA T L2 AL, T—RDBEHD 256
F N CTRYIS. 24THBBRIC T — X2 AT B, SEEL
72 CSV 7 7 A4)ViE, Web ¥4 MZTZ7E2ALTAPI ¥—
EHEATET Yy Tu—RTE5. Tz, 7+r—5005
EET 2% ANT 4% RT. 7x—LORIEEIREE
M5, Web ¥4 MZTZ7® AL, a4 v LUTHRRIHN
7T —7NORED TEdit) Z#RT 5. 74— LDREEE
TRE5DESIT, £TT 20z AT 5. &I,
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2020/10/01 10:10:10.000
affi/2 Mi/2 M 2 Mi:2 Mi:2 #i.3 M1
K2 BHoO7+—<wvh
Fig. 2 Example of date format.

import requests, json, time
import math
URL="https://v118-27-2-48.1xts.static.cnode.io’
apikey="kk¥ikkkok’
headers = {’content-type’: ’application/json’}
for i in range(0, 35):
sin=math.sin(math.radians(i*10))
data=json.dumps({’Sin’:sin})
requests.post(
URL+’/api/post?key=’+apikey,

data=data, headers=headers)

time.sleep(1)

3 HTTP@E&MML7T—& AJiHl
Fig. 3 Example of data input through HTTP protocol.

&E, Y1 a0 DH, create_at

, 5, 2020/10/01 10:10:00.000

, 5, 2020/10/01 10:20:00.000
1, 2020/10/01 10:30:00.000
2, 2020/10/01 10:40:00.000

>

S W = O

>

4 CSVO7x—<v Ml
Fig. 4 Example of CSV format.
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Fig. 5 Editor screen of form.
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Fig. 6 Y-axis change of accelerometer.
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LI TEDORMEMBZENTES. K6IZIEYF% 10
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WARER T — X IIHIBRT 20BN TES., o9 72R5L
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38) T—9DXRE - T

P—NIZEEINZT—XIE Web ¥ MZTZ7E2AL
TAPI X —2fFHLTIMO TN TES. T—&45H
Wi, LW TF—ZDASL%%2F vy 7 LTS,
ZIZTHOMAERL S RRIND L, BREMIBMET LD
L < %25, Connect DB Tl, #IRL -0 T LDEZ
WG U720 HIEDADEIRTE D% & 5 2 & TREMN
WWHPETE B £ 51207, HlZ I create_at D & 5 722 e
F=REBUET — R EBERLTWBIEEIE, 77 7DFRR
7L, BRIIOFEP 7 0 AR IRNTES. &
T LD FHREET — X DA ZER L&, A
7T LDGEINTE 5.

FRRRX L ZMT EH LW Tab BMER I NS T 7 HFKR
INd, Tt kb, FEHEZT - XNWHOFNE L
PIWREE RS, HEP D ETHAE, Tab 2HIERT
NITHIDOIRBIZESZ Z e BN TES5. ihigs 5 7, B S
7, AL S 7ERRLU TS HFERFRFEIEET
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Table 3 Syllabus of lessons.
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GPS
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Connect DB ZH W/ -5EEZERODIEE

3.1 ERELEE

BAFE U 72 Connect DB % W /- %% %2 SEFZR TliT-
7. AROEFITTHERNO 1EELS 3EED 30 ATH
5. WEBDO 2 S TEHNORREZRHEL T 60 2 0%
CEBEEITo . AEIIEROEE A 7 hu =7 A
FRELTEYD, AEPS 2 5 7iE#E2E L TTF — X D&k
ELRICUTWBERLEN D TH S,
RIEEOFHNRERT. ZoRETIHENFEEL
UT, (1) #IERE (2) KBTOT—X400, (3) %12
02 & BHERDO D 2FB U, EBRIZIoT OFEe L
T (4) A% — b7 4 VOWH L VY2 & 2R ROfRET
2175, X, BAOMBLTWS PCRAY— M7+
VaRMST, T RSN EIT o 7.

3.

1) BEREDEE

£, Connect DB DEESEE T — R oM k% 2.
TOREMLTEWAERAIRT T —XE2HEHT L. =N
POBOHULEZT—ROBBLEGERED N T LZF
TEANNTT I 7R RT D, 7773 Fngr 778740
AR DI W, RRFIEEEST T 7IZUTHRPTL
NI 2R EDBEEREZXS. TDHK, fE-7- tab ZHIK
UTHAIDREBIZRE D, EFTDOHR T LDRIF v 7% A
NTEANTTLEFRRTD., TOLANTT LD6 KK
TDADRLNZ EDbnD. BEIZ, B 5 —E tab ZHIR
U CTERAIORRBIZE D, EFEEME & BBILED I J LI
Frv IR ANTHOTHERRT 2. FifkiE e Bk
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DI Db,
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Table 4 Data of Pre-lessons.

F5 ¥R FEEE EBURE
1 NI 50 73
2 o T 62 85
3 HEBT 55 67
4 PN 67 71
5 P T 94 88
6 KB 43 62
7 PN 35 74
8 P T 11 82
9 HEST 25 67
10 mEM 80 55
11 Al 82 92
12 PN 78 63
13 KB 72 74
14 T 100 81
15 T 63 7
16 PN ai 80 65
17 KB 85 76
18 mEM 62 83
19 ST 53 72
20 KB 5 61

72202046 H 1 HA S 202049 H 30 HE TD 1 K]
DK - BKEDT - X ERMHALTT - RO ETS.
2T, Rl RBKEOBFRY, HEORIRDIES D E
EROTRIZL CTERE2TTS.

LD & BOKEORBGRE M B ICIXIRDOEBEETS. =N
POMD U727 — & 1 KHBORIR L FKkER 57290,
create_at L RIRTI 7 7R RLTH, 1 HOSEDE/LD
KETETHNROHMEIINEE L 725, £ Z T, create.at,
K[, BKEDH T AIF v 7R ANTHRSRYIEY (H
) 2RRT D, BRINZTITTDOBHKEEZERTDELS
AT S 7 8 UTRRUVERIE, BAKEOZWHIZ
K[IRPMET T 2 ORI HETE 5.

HEOSKEDIES D E 2B IZIZIRDEEEITS. Y —
NIPSEYHUZT — XD createat &L [RIBD A 7 LT
Frv I ANT, KR 02y (FAHETHIMA
) #FRT 5. R, RESNZHOAI LE2R2TF Y
LT, MOPREFRRTS. M8 D& SIZ8 ANKEA
i S LBALDI DT dp o T bk 7 2 PR S 5 Z & AT E 5.

(3) Y1 2OIC L 2REEDHH

YA a0 EHVTHERIZOWTESRT S, ERIZY (2
o1 fAxRMELIEALT, HBELUAZHOEEZ 7+ —LIZHE
BTF—2%ANLTESD. T—XPRILUEFE - - T
S EBRBT S, Y—A"ADS5WMOHLAZTF—2DY 1 a0
DHOAZLIF v 72 ANLANT T LATRRTS.
Yo an L EOHEIXK I DX 52, ZADHMAIITEN,
COHORBMBFEEEVFENL S BB L 5.
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Fig. 7 Relationship between temperature and precipitation.
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Fig. 8 Fluctuations of monthly temperature.
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B 1008

9 Hram1@OeA LTI A
Fig. 9 Histgram of one dice.
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A AVDEEHEDH S LB AN TS LITERT S, YA
av 1 EHOEEREE, GEHMENTIHERNEIT 5720
K10 D&, 6% 7DMENPL BT EI L bhrs.
FHEIEIE AL < 722 L EHSAIGEWEEZ 720, AR
EHEMBZENTES.

(4) A¥— M7 # YORBEE Y HIC & YRR O
A — b7+ VORI VY OFHEZETFY, T—XDE
b SYHBRIZDOWTERT 5.
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Fig. 10 Histogram of the total value of two dice.
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Fig. 11 Change of gyro sensor.

VryAut Y TEHMT S, Ty Su— NIhET—
R —N"PoHD U, createat & alpha(K3EF A
EYDATL%EF v LTI I 7%KRTH. K11DK
51z, WEEARRT 5 L HENEIL TVWEZ s, b
LU TWARRTHbns.

BENWTAY— b7 4 Y 2KVTRS, MESANIZ k> 7k
DREZIMEE L VY TEHHTZ. Vryrruk Yol
EEBRIZ, Ty Ta—RINZFHT— XD create_at &
gaz(B DY 2 W AFNEE) DA FL%E2F v I LT
Z7%KRTH. M12D&512, RBEFRET LY
Y OMEMPZELTWD Z s, REIOKTP D15,

GPS 2D\ Ti, TOEKRELEZ BT —REHET
5. v TORREFALUCNEDREELT 5.

3.2 FBOEMEM

3.2.1 74— bOFHM

BB T = EERLEZ. 7Y — AR TR
DB &b, FERETHMLTE S o7, BHFEHKREL
FEEENLRERER>TW5.

(1) BEANRICEEZ RS £ Lz

(2) ECANT T LR TEE LD

(3) O EHMTE L Lh
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Fig. 12 Change of accelerometer.
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Table 5 Questionnaire results.

HHE 5 4 3 2 1

22 0D B 33.3% 56.7% 10.0% 0.0% 0.0%
v A NS LD | 16.7%  60.0% 20.0% 3.3% 0.0%
O OB R 23.3% 56.7% 13.3% 6.7% 0.0%

K6 SXFTOT—XGWTHMETERLI L
Table 6 Understand by data analysis of Japan Meteorological

Agency.
MR cEZ N
8 HiZZ 14
WALV ERIRL TS 11
ReRdl 7o 7 LHOTRTRANENT S 7
7THZ 9 ARFHOTRITALEBTWVS 1

K5I, TUor—MEREZRT. BREDEEIREC
Bz >T<< Nz, AN I LAXHOITHOMHMRIL,
0% LD AEENFETETWBA, HIZIZFAY—b 74
DARY JRBCHTPEP 720, BENAPHETET
BEIZODVTWIFTWARWERE W, BT 1 EED
5 3MEEFTZHLTWE LD, BN EMEDZ2E%2H
R5EVEENSEP S, £, av¥a—% (A9—F
TAVEERL) OBREIZENTOWRVWOLFRNTH S &%
Aob.

3.2.2 [RFOT—YDFOERE

K[RETOT—XDHNCHMTE/ZZ & 2 HAGERTH
WTHHo7z. K6ICELEDRIZR2FLD-HEDERT.
ZZT, SAMNKENEI oI P, [IRLBKED
BREZHETEEENSE o7z, £/, B 7FK
RIBEIFTHRL, FHOTHIZT S22 TF—XDRFGH
AT B HBTE T WS EEI W,

3.2.3 Y4 IODOHERDIEME

A IODHERIZOWTOMBTEZZ 2 HETRT
HWTEH 507, RTIZEEDRIEZ L LHEDER
. Yool lA0gE, im0 ICHEELFAUTH - -
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Table 7 Understand by data analysis of Dice probability.

IHE MfgcELZ L N
BRI —ETHo7- 13
JAam L 3 & 4 DHERDE» T2 11
Haa 2 | GEHEIX 6 BiROMERPE 1572 13
a5 7129 B L AP 2
Z Ot FERUZHEBRT B2 Db PT 0 1
FERDOREIEIRT 5721720 Tl H 1

R 8 IoT TIRAMNVHETH 5 H
Table 8 What is important in the IoT.

FEHELLESZ &
T— R EGARSHEN
AV R—=3v MR
T REFBEMZERPTLLTS
2 DIEREED S
BB IoT ORI IZAMLS Z L
F=REHIIINTT 5
X 5% - KN
EffE7 Y 3

z
=

N N W W w o ©

CEZIEFEB VWD, LAL, ~BHBERBICEEDLD -
T2 B 3, 4 DIERVBL W B &/ VW, 1312
EOEEHEIX, EROMOMITEL D, 6,7 DHERNE
Mol 8B X T HEREN S o 7z,

3.2.4 IoT T, APEETHZH

¥R EBLUTIOT Tk, AAPEETH 5% HHE
BRTCENTE S/, KSIZELDOEEEZELDEEDR
R SN, T2 o EFNCREREET 2. £
DD, T—REGFRAMDEEIDIBETH B L& R T ER{
Motz i, T—XEHEMIIRRPTLTEZL
T = REHIINL TR EDONNICETL2EREDH -
7z. £V X —3xv N2FMHLEZENGA VR =2y
FNREVWEETH DL L EXERE ST,
3.2.5 EEL2FDORE

SEDFZEDOBAE %X 13 1273 . Connect DB O F —
RATFHER AT FONEE VY ORHE, T—&%757
WERTEEIFTRL, EA R IARHOTHE WL
F =R DD, ToT FEOBMIZEB Lz KU TWS,

4. F&H

AT, FHllT—X%% 2 57 N - S TE 5 1oT
FEBMERELUT-.

AR —=RFT A VS Web ¥+ MZT 27 ALUWIEE >~
YEMHETSZ LT, FRIZFHIPITA S T RETo 72,
ZLT, Web¥ 4 MZTI7R2ALTT—XDHNMITAS
TRETo7. T LOREERSIE, F— X PC
ERBREELLUTWEDN, A= 742X T Ly MEKRT
HEOWRT R BIRE L 72572, EBRIZ, EEFRORET
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Uo7, BHZH A anDER.
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