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0. RETIuTIIVIFEBTHLI LD, 70T T IV ZOMRRLGELREE L Fhudniy
720

10

|

eoce Rstudio
o -0y - Go o fle/functior - Addins - &) Project; (None) ~

R F o i i oo s EHOFE

Filter -

“ dateBH(A/E)  PARIOLI®  SRORDESH  WECCI  createat R+ | Global Environment -
1 o07/01 2570 6897 25.8 2023/05/2821:14:48. ) Data
2 07/02 2369 6172 24.4 2023/05/28 21:14:48.! table_data_ 62 obs. of 5 variables
3 07/03 2295 s721 220 20230528 210448 VOLUES
4 07/04 2289 5828 24.1 2023/05/28 21:14:48.! resutt 0. 862229146103444
v num [1:62] 25.8 24.4 22 24.1 25.7 25.8 26.1 2.
s 07/05 2561 6810 25.7 2023/05/28 21:14:48.! w num [1:62] 2570 2369 2295 2289 2561 ..
6 07/06 2361 7237 25.8 2023/05/28 21:14:48.
7 07/07 2538 6708 261 2023/05/28 21:14.48.!
8 07/08 2707 6114 246 2023/05/28 21:14:48.!
e DT B s Files Plots Packages Help Viewer Presentation =0

/o zoom -ZExport - O | 4 Publish +
Console  Termin: N

Type 'aQ)" to quit R. vy _}b@@ 7 = 7@@

Library(readr)

> table_data_ <- read_csv("Downloads/table_data (26).csv") oO
. . °
Rows: 62 Columns: 5 o 8° o
it 8 00 o
8 1 @ % o G,
teBft(A/B), create_at @ o 00 ° o0
o
bl (3): 7ARKY LIFH, SFROKY LY, WAL = 0 %% 0 oo
> g & %g, o o°
i Use “spec()” to retrieve the full colum cification for this data. 2 o ©°
i Specify the column types or set “show. 1 typ = FALSE' to quiet this messag «~ o 9%
e. © o
> V\ew(table data_) o
> vx = table_data_$ ®A[]" S
= table_data_$7 4 AF%Y LIFM « °
> pl t( y) T T T T T T
or(vx,vy) 22 24 26 28 30 32

LT "

2.3: R Studio O HiFH

01: library(readr)

02: table_data_ <- read_csv("table_data.csv")
03: View(table_data_)

04: vx = table_data_$‘&B [°C]¢

05: vy = table_data_$7 - RA5%D EIFHK

06: plot(vx,vy)

07: result <- cor(vx,vy)

08: result

2.4: A MHBEREE 155 7025 60 (R)
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Python [17] 1%, 1991 412 Guido van Rossum IZ X o THFE XN T v rF I V7 FEET. B
BMFSRATLI2ED CEREEDD IV I LBEZLTV, EEIZ, HROBBETE, Tur
7 2 V7 D% Python 2L TW5 Z 2 3Z W,

Python ORI, BER I A4 77 VITHEHLELD <y 7 — (matplotlib, pandas. scikit-learn)
PEENTWVWE I TH5, matplotlib i, 7’7 7 %20t T 28y 7 —ITH 5, scikit-learn 1E,
MRERP e S 2T 4 v 7[R E ORI EEBFHTE 50y 7 —2TH 5, pandas id. CSV %
JSONJERXD 7 7 A A @i AATE T — 2 2 RIERX (DataFrame) TS TR TE S8y r—
THb, ZHUTED. matplotlib % sickit-learn IZ7 =& %2 A1 5 2 FEPEHTE/D, 7—XD
Hit, KRMBEOHEMMPITZA %, ThHZ ANS Z TR FARICHEUEDTTZ, BREEOEA
WHIHTZ %2, £, ZEEREELHio T2 Z e LTEIT o5, HIZIX. Google D77
v ¥ b AHAUX. Google Colaboratory =T Python O EMARETH % [18], X H I, KEH X
Bit Arrow (2T Python O#EHLEHZ A 75V ZHELTED., £H563 77V LHMHTE S
Lo 7RSS B [19],

T I T, KB Y 7 b L FEIFRIC Python THUGN & HEAREZ 5 201 2R5, K 2.5 &,
BitArrow TOFEEETH 5, 77 vHOERICIE T s 22T 227 4 2D 2, FIT
INHREIZA Y LTI, 22T 7 7R EDPKRRTE %, BitArrow IR ME
MMBTE, CSV 7740 % 77 FECRIFL TS 2 A TES, K263, Fnr7
LHERLT WS, Ny r—Y %S 27291201 import XHBAMETHZ, DT 077 LTI,
matplotlib & pandas BF|HZX T3S, 3. pdread csv T. CSV 7 7 4 L% DataFrame TZ
BITKRAT %, 20 FH LT plt.scatter TR Z KRR L. df.corr THBIREZFHEL T3,
ZD &S, Python iZ R 2EKICT 0T I ¥ FOMRREE R T 2 0B H %,

BitArrow 77l RF &F BE Y-l S8R EEHE

main 51— v
1 import pandas as pd =
2 import matplotlib.pyplot as plt L7 1 7
3 df = pd.read_csv('user/table_data (26).csv')
4 vx = "GB[O"

5 vy="7AREYLFH"

6 x = dffvx].tolistQ

7 'y = dffvy].tolistQ) ;ﬁ@ﬁ
8 plt.scatter(x,y)

9 plt.showQ) 2400
10 corr = df.corr(Q)[vx][vy]l

11 printCcorr) 3200 oo
12 || L

RTEES 70T

%
s serzzmseoies | FERSMRE

2.5: Python OBHFEREHI (BitArrow)
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01: import pandas as pd
02: import matplotlib.pyplot as plt

03: df = pd.read_csv(’user/table_data.csv’)
04: vx =’ &umA [°C]”’
05: vy = > 7ARFED LIF&

06: plt.scatter(df[vx].tolist(),df[vy].tolist())
07: plt.show()

08: result = df.corr() [vx] [vy]

09: print(result)

[ 2.6: BfiBd & ARIRECE 19 % 71 5 4] (Python)

Bl 'Y—JL

BI ¥V — )VIEfEHILIICR b LYy — v TH %, HHRY 7 b v = 7Tid IBM #o IBM SPSS
Statistics [20], SAS Institute f:® SAS [21], Tableau #t:® Tableau [22] &23H 2%, £DY 7 bV =
THERDY 727 ThHbB, ZIZTlE, Tableau ZHNCHET 2, Bl Y —nid, v 7/ 5—&
EMUENBRETAEY 7 P TIREL ENRWVIEEDKBED T — XM ARETH %, HAMNICIE, X
2T DLW LIZNT —RETVATR I v 7 & Kay P THMT22enTE, HENTDOY,
DRFTV, Tl T—EAR—R L DHEIEHATRET, T —EZRX—ROHENEEIN5EI1C. HEIR
WL T L B HERER D,

eoe
| & - G € b - 03 - 85 A & mx m- oI P »
75 PruroR < ay iii 7
& wedneodT —F ZAND |z,
o7 s
! y—h1
o
o
o
o 8 o
0% o
@ 0" 40 °
[}
o
Q ® "o )
o
o o
o o ® 8
0%
00
4 o oo 1) Od)o
9 o
o o
® © ©°
o
o
o o
o o
o
727
o
SE(C)
B87F-5v-2 v—r1 | B B 0

2.7: BI ¥ —)L (Tableau)

222 HBEFEICETDHEITHE

ZOHEITIE, MEEEOFIRITOWT, KI5 E S LICHMAT 5, BHIE. BROREFICE
J2 7 =2V A4 L RABBMAPBETH20%,. A F V) ATITOLR TV LEEBEDOHFLHWE LT
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W3 23], 2T, T—RAMDIEED 7L — £V —2 2 7 FTu—FOHENTEREN TV S,

T35, T—ROMD 7L —27—27 ¥ LT, Wild & Pfannkuch 5754208 L 72 PPDAC %4 2
W [24] BEF BB, ZHUd. Problem - Plan - Data - Analysis - Conclusion O A 27 L2 672
LIRS D 7 u XA TH D, MG RMERRZ1TS DI T 2, Zhid. HERTHHSHZ
DIV —LT =72l UTIRENEZHRE L. BRIUEHORZETORNHDOHEH D 5 [25],

R, T=RaWO7 Ta—FFike LT, 3EHEOMENH S, 1 DHIFZ, ERE7—%tv b
BT 222 THb, Zhud. SRHMEHCELT2HTHD,. A M7 T AR E ATk
T2 T DE S O FIYESLFIEEZ R L2200 BRI TS Z e N TES [26], 2D
Hik, MEMEFTV VZ7E2FHALT, BROTFT—XDRX I =X LOBREFEDZ I TH 5, I L
F. FEHET Y v 7R AEICE L COEBNEIMEZRE L TH D, HEDMR) v BFEo
) ZITERLED S, HMENET Y ¥ 7@ MED T2 D, EEOHRTHEINET Y ~
FOEZTEBRHLIZD T2 eARDLEATVE EMELTWS 27, 3 2HIE. ICT R¥o7 2
/Ay —%MHATEIeTHb, 727/ 0Y—0FAIC KD, REDEICHEHMEREHE % flg T .
% < QW2 B R oW T EDOBIRPRICY TA e A TE S, ZhE T, Mal B2 HE AT
HREICIE. 2O EFERICERZ Y TTRESHALTONTELILAREL LTHD, Zhrbd
DT —ZY A LY RHEIET — XY — VORI RTD %,

223 OV —ILICET 3 EITHRZE

T ITR, HFEHCHAESRTO S0 — VOETHRICOWTRNT %,

eStat [28] 1% Jung Jin Lee H25FFE L7ze TV —ILE, {EROEE M 57y — 03K EDH
BIZREZ B2, BEE L THIE L. NERD 5 K E TOREWEE ICHEMTRETH
5, TORHILRE UTHBERBEICK o THRAEZ ZHIR T 2 & W o HilflIAATRETH 5, Fh.
BN L7 — &by N R 22009 4 L S ABSATOS [20],

TinkerPlot [30] 1% Jane Watson 625FFE L7ze ZOFHY —E. Fy b 7oy v rotr 57
ZILDETIENRRT T T RAERAIRETH 5, 2D, LIy N Tay b 2R 0H
(D, DT TN RBDTE S, ZOY—AZEL T, TRE TR LBRIFRER S 5 7
FEECHERTE 3, ZOEZ N ERMELE CODAP [31] 1&. Web %4 F27 27t 2T AUSHIFT
ER

jamovi [32] I Murat Dogan Sahin 52 L 7z TDHHY —id, SPSSO LS54 GUI &~
T ADEEIZ T TT =R AMBITA D L VIR ioTWwd, ZOWNETIE R BEIWT WS 72D
ZOREMRBREEENT WS, oy MDY 7 b =27 Lo T, FREND Sy =P 2R
TEZ LWV o AREEZ S o EREZE VTV 5,
INSORFESNTDMY — I, FRLY T 7 ORI & o TRELBREEL I BERTES
REEZF > TWD Z Db, Mal OEMHI AR Z XL TWE ZeBRHETH S, Loz en
b, HEHL LTHAESINLDDIE, RV A V2 —T 2 —XPMEN R Y 2HBT 570
DEMRHES. FIER O (BRIEEED DI, 2R TH 272 2 2 EBLT 2 72D OEARHED
KDohs [33],
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2.3 AERXDMEMIT

RETIE, BEEROERENCBII 27— 2V 4 TV 2ABHFER LY T TN, BERT I
S OMERE LT 2T, [HRETTIIRENY — 2R U CRIERRVICED AT WS, T
Bk, 72 OWNEISHEED T2 oMEBL THEmEEESHT ETORENIRAIRTH S, £
LT, ZRETHHEINTE L0y — LV 2fRETHERT 2123, 4 DDFED AR - 72,

BAIOREZ, T — X AMPMTR2RBEMETH 5, —RINTEFFALD PCIZA Y A b—LEh
TWARRFEY 7 DX 51c, Y2 THHHTE S X5 REBEHEIRD NS, Z4ud, FEITHATD
BIFONTOEGHY —LDIFL AL Web 7 7V 75— a v THBI52EZXD L ZOHENE
FLWV, KT, EFERTT =2V A4 T 225 RHEEICER D 235 b, MORHETHETR 2
XEHEREDIRD b B, ZHUE. T —VOBRIEDEGHEDOER L E L, K2, REOHEHD
WX Z25RT 2 Z e RO BN, EEPFETT X ETNT 57201203, T—X 77 AL %(H
AT 20, 1ERIBEEEDY Y ILTF =Xty b EERL, Z#ET2EELEBT 2774 L%
BT 2R0EDN D o7, Fios LYo T =X EFHT 2 IE~v 470y M REDEMEWAT
DREDD 5Tz, WiRIC, EBRORETORADTRERLE LIS AT LAEANRD SN L, HkE
He LTEoNZY 7 b= 7d, @ERULLET TV r—2a v ThHi I ehZun,

KX TIE, IO DOFEIIHUT 272012, 7 — X558 > A7 4 Connect DB ZBF L 72,
F3. Web 77V r—>a YTEIfEL, AVv—F 74X T Ly MR THFHTE 2 Ul 2&%E!
THIET, UITHAMHTES X RIRBE 2L 72, K, FERRECOMDAIHEICZ 2 K 512,
YREOEMAR LB T 2 X 5 R RERE L = L7z, BRI, BT8R 2R T FEL LTH
LWR ZICONfsREZBIML, DEECTEDX 7 2HIBRT 2 HBERHARAT, X512, £
DM ED HIBEEROFIEL LT, 77— XORBEIC X > THNTE 2 5EL T 2R T 268
REA LTz, Fo. B THE T 2EBRRIMOMEOEMBINED b X5 REENR TR
1To7,

KT, T—=ER=2AzRMT 22T, ZENY Y TIVT—Lty b 27y 7u—FTE3k51C
Lo ZDT—RR=I2, SRWBREEPTRZ2Y TV T7 =Xty FHIELTE D, HED
B INT =Rty bRERT 2FHEZERL 72, FlZIEX. BROY Y LT —&IE, e-Stat TR
INTWVW3 16 ROFHER v EHERAEZIEH LT, ERDEICBIZZIRORZED 7 — X 2 AR L,
BEEMHZ v CFOFE ERRENRZZ Z 0, BREFFICEHT 2L A 25 400
UIEA o 72 7505, MHITTF—XE203 3 Th ok X 25 AT 3 L IEMS ML WEIRE
MRTE2TRE L, ICdH, KiE 74 ADE LB BRDOELBERHAT 22T, 74 2D
Fe B BROFT EBOBKRIEZE, RUMHBETHE e 2EETEZTREL TV, 1HH I OE[M
Btz nTd, BHNEBISHEDL D 2H5HER L 2 5 TRVWHHZEBZE/T 2 Z L T, #HE
IR EERIEZTIRE Lz, £ ANT7+—2%2ERT 228 TT—XDONEEITHSZEHT
=5,

BRI, BT =X BT 372012, A= 7+ bR AT LRSS 22Tl
HELY, IrvAnrtry, GPSEFATEZ X517, ZhCED, VYV OBAZNEY
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BTG OREZ EI L 72,

RELFETIE, 205D 4 DDOFEE RIS 2 7= DICHFE I NIz T — X 58 > X7 4 [Connect
DBJ OfANiZNEZHAT 2, 2L T, THOWKETEEMIMTA 2 Z ) MEW I oFREEIFEDH O
FEROMENTE L Z ) EEOEMORNEEX 2R T 2 Z &) ITDOWTREEKD b Z D¥ER)
REMGET 2 Z & Tiltam 3 5o



E3E

T — 353t —JL Connect DB D&&5H&

== m
<

3.1 Connect DB DIZE
3.1.1 P RTLIBK

Connect DB &, HEHO T — X0 ¥EES AT L TH %, ¥ 3.112 Connect DB O > X7 L
%73, Google Chrome, Microsoft Edge. Apple Safari ¥ ® Web 7' 7 v HIIH)IG L7z L AR
YITTHA v EEETH LT, PC, BT Ly by AR— b7+ YTEHET 2 X5 ITKGEN L7z,
Connect DB %2 Web 7 7V 7 —2a v e LTHEET LI LT, HEIAEOPCRRY 7MYV =T%
A VA =T RERBABIZIRD . [T =R MMPMTA BB 2T e TE ],

¥ A7 L%, Python & Flask 7L — 247 =271 2HHLT Web 7 7V 75— a>r e LTHEEL
720 BERMILFEDSE2121% Python @ Numpy™2, Pandas*3, scikit-learn*t 5 4 75V 2 H L7z,
ML A 7Y MiZi& Bootstrap® 2 L7z, 77 7f#EICIZ D3.js* 54 77V BMH Lz, —2
0S 121 Ubuntu*" %, Web #—\i2i& Nginx* 3 2/ L 7z,

Web 7 7V 7 — a Y EMET 555, Python @ Flask LIAMIZ 3| node.js @ Express ° PHP
® Cake PHP ¥ dEZ b5, LaL. KZZXT 475 Python @ Flask Z#H L 7-#HHIX, 4
/a7 L =LY —2 WS BRTHEREEZ R/PNRICIHZATWS D, o7 L —L47—2 L HTHIE
PN DHTH S, 512, Python DEMFEE Dy 7 —2TH 3 scikit-learn ZHHAEDES Z
T, B E e MRNCEATEREEZ PO THD, ZOI74 77 VIFEEENEL, vl
7 LERICFELET 5 L THRERFRTDH 5, AVRAT LATE, RICERAKITICBWTIDI A7
ZVZEHL TV,

*1 Flask: https://flask.palletsprojects.com/en/3.0.x/

*2 Numpy: https://github.com/numpy/numpy

*3 Pandas: https://pandas.pydata.org/

*4 scikit-learn: https://github.com/scikit-learn/scikit-learn
*5 Bootstrap: https://getbootstrap.com/

*6 D3.js: https://d3js.org/

*7 Ubuntu: https://jp.ubuntu.com/

*8 Nginx: https://nginx.org/en/

18
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7 — RN — 2% MongoDB™ % #i ] L 72, MongoDB ZERERD 7 — X 25 EHRT — X R—2
CI3EZR D JSON FHDORMGET — X Z2RRRE /S T DTE L NoSQL 77— XRXR—Z2D—HTH
%, 7z T AMREOMOEDOEUHEE SQL T4 < JSON FRTHETE, KEDT—X %
MBI T 2/ RD, 7 —&2R—=12&, BE#E L ID 720037 72 X T & 2L APBET
HYH. Flask a4 vty ¥ a YEHEGE (lask login) ZFHLTWS, £y ¥ aryi—&IE,
FHED T 74 > %475 2 & T Flask Ik o THESILE i, Web 75 74 D Cookie IZIRFE N5,
FIHED» R 772 b 34UE Cookie Dt v > a v 7 —XPHIBRINA{IMA L o TW5S,

H—Jt— (Linux)
WebF7 FUdr—gw —’T‘—_-:;r/\“_z

o,
Python -
- Flask
Numpy | (|| Moneeb®
- Pandas -

* scikit-learn I
U FILT—F
)  BET—¥
WebHt—/{— T

nginx

£\

N
Web 7' 2 7t

HTML
CSs
JavaScript
- D3js

PC. #7L vk,
AR—b 74y

3.1: Connect DB ® > X7 AWK

3.1.2 F—Aa9thkkeE

£ 3112, KYRT LYK= T 2 HUERREEZ RS, 2o, MERL OHBRFT
THN TV BNFITHERML T2,

BRIz, DEM - ' T — &0, [KAEME - SAE). Te 2 M2 5 A0 Tord - EHERZE ). THUE
B - AHBEGREU. TERHT ). TRIOWR - U0 Tt BE) wexfibLTsh, MERL 0P8 2R
JRA AN=F BN TER, T, MERIL ISHIET 37201 THUERKIITA]) TEBRIH DN

*9 MongoDB: https://www.mongodb.com/ja-jp
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BHFEE LIz, FERINCE T7F A b2 =07 BRI O THEWYEE) OV K- brbTFEINT
Wa,

77 7 OFEX, MO LI 2EEESE 2 THRESTARNS L 512T 372D C3.js D
FA4 77V EEALTWS, 20—, #iOFRSLEMAMITYNE C3.js ICEESI A TWRW I &
b, ZDILERB74 77V ThH5 D3.js #HHL THEEZIT- 72, £72. BRI HIX Python ®
scikit-learn ZFFH U TH — M TULHEZ L TW3, FEFRIZ 100 NEETREEZTo728 2AT =N
MBIEEZZ 3 REELLI L ZHETET VS,

3 3.1: Connect DB @ 7 — R 53 Hii&EE

HH HRE
FERU T

7 a 25T
HatE
REKAE P fiE

a3 iR
G Sai
EAEIE i
ME t ME

CiiE et 7
W77
A LFHRs 57
M7z
W7o
LRANTT A
RO
A

BAT AT A

e T ALER

Tl

CIE i

3.1.3 FERIEEEE

T = RO DEEETIRT 572D, UTOMKREEREE L, ZhoDfEREICE D, BN T —X&
WO BFZEFTTEX R L30T VY —Lchk ), BB THEEITZ 31335 TH 3,

BEoEBZRHICTRIX

KR RAT LTIE, MR EZEZHZHICOIR T T572012, LR XS kRERFHE Lz, ¥
T 7 IRRRICRBEEHBE L TRRTE IO Lz 77 7 b RFEMEOBIRIZER 3.2 DD T
Hb, ZHUE BFWMIP I OERELZSEICHLERDDOEHE L, RRMHEIFZIRTERRT LD
TIERL, RRT 277 7R ERSDIEINRFRREIND, HlZIFX. FOTRERRT 25513, M
TUBEFHET 2, CRA N7 L2RRT 2581, T EERALZIET 2, BARKERRT 5
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% 3.2: 75 7 L REMDBIR

HAE REME
CAGIT Sy HERDHTOR, RERE
EAEIE Sy EEFDHTOR, RERE
LR NI A | oL EEERE

T (LB IV
A X ELESIER
BURXATS) | HHBEATS
t MUE tfH, pfE

Giad, MHBEREEETRE S 2, AURITYIZRRT 25513, HETTYIZEE T 5, BEREHTHE
[EE o D5 E R, ERROENFR & RERBZFHE S 5,

R, M 3.2 D &5 IHANERREEZAISEL, KPR FTRRT 2 Z L THERZMBEETS 2
BREZR R L, SRR RAZRZHWTE D, WO ARAD 1.5 HLL EDMEDH 1 M=
5 3 VAR S BN T 258 A ER S & FIES 5,

165 55
177 30
28

177

167 28

176 28

3.2: Shh el DRI

BEORSE

K AT AT, Ktz PC OV RBEEZ I X T Ly FDX Y FRIZ ) = TRMSE
% X912 LT, HATHED DY =L DZ L 1E, SPSS D & 5% Bl YV — L OEERD b O3 —f1)
T, FRX~YYRERIv T & Fry 55, ZHEYY A TOREIE L TUIMER VWD, A~—
F7 4 YRR Ty bTOFMAZHL LTV, BEARNZEFEEIN 33 D L5112 [F—%DiER)
& IOMTED#ER) O 2 DDOBRIETITA S, TNHLDREIETRAZ Y =% Xy FF 5120 ET
TE57:0, SVRAZAHTERVRITS 77— KXW AIEET D 5,

T—RDUMNEZ, 7—XOEHEOBEFHGL. 7— X OHIRR COFRED BRI ATV S, UWHEE
IOBRE. TAREZ) RE U THIR ANE R, RREND T T 7 Offthl & Mililiz AWEZ 22 e b
TE%, K2, M34DEH5&FNDT—28r TH) REAVEH L 2R RENE Y — bR
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@ OPFHEEERT B

OARLIEWASLICFIYIZAND

5 HBUIFE
E]
e _hhl
?u7 |

BB/

) 2023/05/2821:14:48.559  07/01 2570 6897

O 2023/05/2821:14:48.581  07/02 2369 6172

2023/05/28 21:14:48.583  07/03 2295 s721

3.3: I DOFIE

R UERT, KOLEDHEEIIHIRETH D, BRX U E2WT e THOBMEICYIDEZ 2 Z e BT
X5, MWRFZRZY (VA) 2T, T—EDRIEELIIEIHICHEREZ 505, #ERLT—
R ERDPSHIBRLZZWHEER, HIBRR X ¥ 2#/75,

7 — 2 HNE TR T30 TEE) @ 3 O3 RIRE N353, WIHHIREECIXEFI oK — ki 7z
7= RXBPEREINTED, CHEEETZ 2 TED, AKEEOELEHFEZX, BFL-2ToO
F—REREL. XFHNDT—RXTHo>THEMEL U THZ 25EE, EUNCBMEICEN S %, ¥
7oy B X7y LTI AR, 275 7 ok Rl o MR 272 2 355 THEMBTRREINT
LESHEND o7 ZOFBITHILT 2720, 12020/10/271 1% 2020 4 10 A 17 H ORI £
L\HONMMMJOFH)iM@@FkaﬁLTm% REZ DA, javaserpt DT A 75
VTH5 day.js ZRH L. XFHNZ @Y R AN L 72,

=D a0

2022/02/15 12:07:49.079 163.20

EDEng

o mogn . oeon. oo

O 2022/02/1512:07:49.079 163.20

a 2022/02/15 12:07:49.080 5T 174.60 O 2022/02/1512:07:49.080 =7 176,60

X 3.4: FZ ¥ D7 — X EID KR

T—RUEHEDRE

AREDPFIR L 727 — 2R U T, WY IER RS 2 e FE L., ZOMREIC X D, 7
2D 2T — X O (R, XXFF, BlE) 2F =y 72 ANd e, T—RIZEDETI AR T X
:1—K§%éﬂ5M@ﬁE®ﬁﬁﬁ£b5 B 3.5 WZBUEDI & SFHN DN DR R B ZRT, T —
KD AE D THAK, BXA N T A0 O EME LTRRSH, TR MDY
'a&Fﬁﬁﬁﬁ\7uxiﬁ1#&ﬁkbfﬁméﬁ\T~&ﬂkmbt%@ﬁ&%%mié_k
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MTEDL, ZOMKREIRX, 7T —ZR—RIT— XYL ZIUTHINT 20N HEEZ IR TS5 2 2 T
HLTW3,

AiE:

v BE¥STHE(ERA RS L) ]

PO (6 O ED)
SFHE Aik:
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import requests

import json

key="6BDK2UBOFOOL3Y0"

r=requests.get (’https://cdb.eplang. jp/api/get?key="+key)

datas = r.json()

print (json.dumps(datas))

B 3.9: API ¥—FIHLTF—EZRX—-RDF—X%2FHAHAL T 025 6] (Python)

/ app }——{ model ‘ Model F—H~N—RIZT 71 X
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7
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s O
7]
HIIE<

Controller / View t—/\ A DALIE

3.10: —N—ETD 7 7 £ NAE

APl ¥—=»ff5ah 2, 2O API ¥—Z2RHL T, MfFFohk ID & 7—7 A0, EE
DT —REHAhHEEXT D,

Kz, views FZH—NAIQMBEZHEY LT3, HlZIE. FIHED Connect DB @ Web A4 F @
Top R=JWZFNd ., B4 YEATHIIBHFRNIK Y 2 R—FOR=IJIZVXA LT FEh
%, WiZ, REZA YOBEREFR Y 2 KR— FOR=IIHNTD Top R—I KKV KA L7 FEh
2, DX, £y ¥ aYOREIX > TR-—YDBBEHIEHL TV 5,

iz, template 1& HTML BMREFEINTW3, 22Tk, 77 L — bz > Jinja2 ZF A
L. =Ml 6877 — %% HTML IZHDIAL Z BT E %, HIZIE K311 O K5 12H— ]
T render_template() % f#i 5 T dashborad.html 127 — &Z Z#l®iATr, K 3.12 121 dashboard.html
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contents 7 — X ZFHTZ 2, ZOF7 Y7L — by Y Ui for 2 & DRFIFEIREIZH XL TV,
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W<, k7, MHERT v 7o — R LEEGSP CSV b static TRIFEN 2723 TR FREEND

MHA B ZIEE S 272012, i D#(E Log 2R 175 2 HKRED A L 72,

datas = T—ZNR—ZXDS IDICHGELTeT—TINZREKT 3

contents =[]

for data in datas:
contents.append({"table":data[’table’],"full-key":data[’key’],
"read-key":data[’read-key’],"form-key":data[’form-key’]})

return render_template(’dashboard.html’,contents=contents)

X 3.11: HTML 7 =& %X 57D 71 7 16l

33 T—AR—RADHFFTERE

RKERATLDT—=ZRX=F, REDT—X % Z % NoQSL TH 2% MongoDB ZHH L T3,
MongoDB . #Eice %bﬂﬁb\iﬁkﬁ?—&{%fﬁmb"@z‘

— ZR—=ZADHEFREK 3.13 1R T, FIDIZT—XX— Xﬁ)}ﬂ (X, ZDT —&XR—=ZXHIZ
B7r—on (avrsar)MElidhsd, ZORICED, 223 ID THNEFLT—7LHTD
EZET 53RV, TIZTE, COEIRMNTT —EZRN=RIZT7 7R TE5DPITONT, ¥R
7 LOEH (login) @ ID BHHT—7 Ly APIEHHAT— 710 2 DN LA LFHAT 5,

ID EIEAT—T I

ID EHAHT—70iE ID &R LRGBS NS, S8R T—&1E ID %) Temail 7 F L

2] Password| ZEFHOER | TH3, I TD Password 13y ¥ 2t I/ DBNREFES
TWa 720, AENIC SR Y — DB THILD NRY — FEREHT 5 Z 2 I TERW,
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TT—ZRX=2%FHL. 77ANTT—&2H#FTE 3,
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{% for content in contents %}

<tr>
<td>
<a href="{{url_for(’database.table’,key=content.read-key)}}">
{{content.table}}</a>
</td>
<td>

<div class="btn-group dropup">
<button type="button" class="btn dropdown-toggle"
data-toggle="dropdown" aria-haspopup="true" aria-expanded="false">
</button>
<div class="dropdown-menu dropdown-menu-right">
<a class="dropdown-item" href="
{{url_for(’menu.form_input’,key=content.form-key)}}">A}1</a>
<a class="dropdown-item" href="
{{url_for(’database.table’ ,key=content.full-key)}}">FT — X fRE</a>
</div>
</div>
</td>
</tr>
{% else %}
<tr>
<tD>BERINTLEEA</tE>
<td></td>
</tr>
{% endfor %}

3.12: Dashboard.html ®—#f
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CIZTHHIRET XX Tkey] THD, ZHUIT —RRN—RIIT7 VL RATE S PMIERF 15X
FOAPIF—ThHD, iOT7—71D APl X — OEBEE I Z XS5ICT7 VXL TERT %, 77—
ZAR— 213 U Cinsihd - EERAA - HIRZEITW2 WSS TFull-key) Z2H3T 22, Z0x—
37— X DEZAACHIBRS TETLE S 72, MOFHFITIFBEZ R0 & D ITTERE LS D 5 &
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BT 5DIE 11T THEIETZ S5, tab-content 7 7 Rk RZ BT 21213572 D DFEEEH
WEY 2%, 22T, HTML ®F7 > 7L — b ¥ ¥ jQuery Templates M L7z, DT> 7
L=tz oIV, Jinja2 FABIC HTML OARZITIANCERZEI DY TS Z e TE ST
%<, HTML 0% k%x 27 74 7 ¥ MlZZFTHEITTZE %,

342 TREICISLISRTHEDRER

IR E 725 T — 2D, FRARER Y T 7R T 2T 2 AEIE. T —XRXR—RADT AT
LEMH (login) 12, column 7— 7 V2 ERT 5 T8 THELL, TOT—7 LT, JHhnRe
7% 717 5 DRIDER L AFHFTRER D T EBRFES N TE D, K34 DL 512 TRZIOMEE T
DR TSCFF oAy TEROMELL LT Motk AHEE I TS, FlRE #ihdi
72 70 TR 1 fEl e B 18 B % TRUE 2 L by 2 RA RS E IR REh, =/ Tr7rxk
HE EF 2 ) ZEARSLEICOAR RSN D,

3.43 HHERTIIDORE

BEBOBGEERT 2 - DICEBANKITHNRETH 5, —HOKRETEY 7 b TEZ OEREL R
fEhTwirn®d, R = Python ZFHT 208N H 5, 72720, TurF IV SFE% 2R
LTOWRWERZFIZE o TR LVWEREONE DD D,
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window.addEventListener ("devicemotion", function(e){

aX = e.accelerationIncludingGravity.x;
aY = e.accelerationIncludingGravity.y;
aZ = e.accelerationIncludingGravity.z;

if (navigator.userAgent.index0f ("iPhone") > 0 ||

navigator.userAgent.index0f ("iPad") > 0){

aX x= -1;
aYy *= -1;
az *= -1;
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Connect DB: An Online Learning System
for Data Analysis

4.1 Introduction

In the previous Chapter, we developed the data analysis learning system ‘Connect DB’ to
realize the analysis tools needed in class.

This Chapter focuses on learning problems on the student side and lesson preparation problems
on the teacher side. We consider functions to solve them. We have found that one of the learning
problems on the student side is the difficult operation of the analysis tool. Therefore, we will
compare the number of operations using the proposed system and spreadsheet software(Microsoft
Excel), and clarify the reasons for the easy to operation of the proposed system through the

class.

4.2 Some problems for using data analysis in class

When considering the lessons on data analysis, we found that there are some problems for
students in learning and for teachers in preparing the lesson.

The problems for the class are shown in (Problem 1) and (Problem 2).

(Problem 1) The learning cost is high because of the mix of learning statistics and learning how to
operate the system. This fact was reported in a statistics lesson that yielded survey results
showing that the tools were helpful [53], and we surmised that there was a mix of content
to learn and learning how to operate the tools.

(Problem 2) In order for students to develop the skills described in the guidelines [2], we realized that it
would be ideal for students to be able to display and judge different graphs for themselves.
Also reported is that students in statistics classes are required to develop the ability to

judge and explain data according to their purpose [54].

The problems for teaching preparation are shown in (Problem 3) - (Problem 5).
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(Problem 3) The textbooks [41-52] actually used in the lesson include examples of surveys being col-
lected and discussed in groups by several people, so there are opportunities to use this in
the lesson. In such lessons, it is desirable to create opportunities to share the collected
data so that discussions can take place. For example, data can be easily be collected
using Google Form. However, if everyone is to analyze the data individually, copies of the
collected data will be distributed. However, if the data collected is to be added to, the
data will need to be redistributed.

(Problem 4) Teachers can’t freely install software on the terminals used in high schools because of
security and maintenance requirements. In this regard, it has been pointed out that
teachers in the schools that actually use the software are unable to install the software
they want [19].

(Problem 5) There are a few practical examples in textbooks and some items are only introduced.
Therefore, teachers need to prepare practical training data. However, it is not easy to
prepare data sets for learning. The content of the data set is reported to be something

that high school students are familiar with in order to aid their thinking [55].

This paper proposes a data analysis and learning system aimed at solving these problems.

4.3 Design of data analysis learning system

This chapter considers the needs for the following functional requrements based on the tasks
and problems described in Chapter 4.2.

To solve Problem 1 that ‘learning costs are high because the learning of statistical concepts
and analysis tool operations are mixed,’ it is necessary to greatly reduce the burden of learning
operations for letting students focus on learning statistics.

We considered it necessary to have functions for ‘displaying information on representative
values corresponding to the analysis’, ‘displaying outliers and abnormal values that are difficult
to notice’, ‘When students analyze data, they can only select the necessary analysis method from
a lot of methods available’ and ‘They can only operate with a left mouse click.” In addition,
these outliers and abnormal values are derived using the quantile deviation method. For example,
EZR [56] is a typical example of software that can be operated with only a left mouse click.
This is useful because it enables analysis without having to learn difficult commands in R and
many papers using it have been reported.

To solve Problem 2 it is necessary to enable students to independently look at various graphs
and judge the results of the analysis. The undo function is reported to be suitable for incorpo-
rating trial and error learning [57]. However, the undo function has to be executed several times
to return to the original state. Therefore, the results of data analysis are displayed separately
for each tab, and tabs that are deemed unnecessary can be deleted to return to the state be-

fore analysis. It is hoped that this will facilitate trial and error for students through the undo
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function.

Problem 3 requires making it easy to share data among students. When other students answer
the questions created in the lessons, these answers are stored in this system’s database. Data
collected on this systems can be accessed as read-only data within the class without any special
settings. This data is always retrieved in its most up-to-date state and does not need to be
redistributed, even if data is appended.

Problems 4 depends on the installation of software in the learning environment. In recent
years, students in Japan have their own terminal. This system is made as a website on the
Internet, it can be used from high schools and universities via a web browser.*!

Problem 5 is related to the difficulty in preparation of sample data sets. In order to enable

learning through practical training regardless of the type of textbook, it is necessary to provide

a data set suitable for high school study items.

4.4 Evaluation of Connect DB

In this chapter, it is verified through (1) a comparison of the number of operations and (2)
practical training in data analysis for university students that this system enables students to
concentrate on learning data utilisation due to its easy-to-learn operation format. Microsoft
Excel (hereinafter referred to as ‘Excel’), a spreadsheet software used for data analysis, was
used as a comparison target for this system since Excel has been frequently used in schools as
an analysis tool, such as being introduced in ‘Informatics I’ textbooks. The comparison was
considered appropriate because Excel is a tool that is used frequently in schools, such as being
introduced in ‘Informatics I’ textbooks. In addition, Microsoft Excel is also useful learn on its
own and an online version is available that requires no installation.

(1) We considered that the fewer the number of operations required when drawing graphs and
formatting data for data analysis, the easier it would be to learn the operations, so we compared
the number of operations required when drawing graphs and formatting data using this system
and Excel.

(2) Practical training of data analysis using Excel and Connect DB is conducted for university
students taking information literacy courses, and the operability of the tools used is compared
using a questionnaire after the training. The reason for targeting first-year university students
rather than high school students for this evaluation is that they are from a generation that did
not learn data analysis in high school. In addition, the operation log recorded in the system will
clarify whether the learners were able to engage in learning data utilisation. Comparisons will

be made by formatting and visualizing graphs using common data in the practical training.

*1 https://cdb_wiki.eplang.jp
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4.4.1 Verification by comparison of the number of operations

Verification method

This Chapter assesses whether the system is easy to learn. Therefore, the number of operations
for drawing graphs and processing data during data analysis is compared. It is assumed that
the system is easy for learners because the fewer the number of mouse and keyboard operations,
the less they have to learn.

This time, we will compare the number of operations for ‘histogram’, ‘cross tabulation’, ‘box
plots’, ‘scatter plots and correlation coefficient’ and ‘regression analysis’, which are often used
for data analysis in Japanese upper secondary schools. However, since Excel offers a variety of
paths to reach the desired analysis, the easiest method is selected. the pivot tables were used
for ‘histogram’ and ‘crosstabulation’, and graphs display were used for ‘box plots’, ‘scatter plots
and correlation coefficient’ and ‘regression analysis.’

The number of operations was counted in the three categories of ‘mouse clicks’, ‘mouse drag-
ging’ and ‘input from keyboard’, and the total was calculated. For ‘mouse clicks’, one left mouse
click was counted as one operation. For example, checking a check box or pressing a button is
counted as one click. Mouse dragging was counted as one mouse drag or drag and drop. For
example, the action of selecting a range of cells or putting data into a pivot table field is counted
as one click. ‘Keyboard input’ was counted once for each input point. For example, entering a

function in one cell counted as one time.

Verification results and discussion

The results of the comparison of the number of operations between this system and Excel are
shown in Table 4.1. It was found that this system was able to perform the graphing and data
processing necessary for data analysis with fewer operations than Excel in all the items treated
in this study. In particular, in the creation of ‘histograms’, the number of operations for this
system was 3 compared to 19 for Excel. This is because this system can be operated only with
a ‘mouse click’ and automatically divides the histogram into 10 parts and tabulates them in
the system, whereas Excel requires a range of data to be specified when tabulating, resulting in
more ‘mouse clicks’ and ‘input from the keyboard’ operations.

From these results, it was found that the system’s features, such as ‘selecting data for analysis
using check boxes in columns’ and the function ‘automatically displaying representative values
required for analysis’, enable the drawing of graphs and data processing required for data analysis

with fewer operations than in Excel.
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Table 4.1: Comparison of operation counts of Connect DB and Excel.

Connect Excel

DB Click | Drag | Keyboard || Total
Histogram 3 13 4 2 19
Cross tabulations 3 4 0 7
Box plots 5 3 5 12
Scatter plots 5 3 1
Simple regression 6 8 1 0
Total 22 33 15 8 56

Table 4.2: Contents of classes.

session | used tool learning contents

1| Excel cross-tabulations(pivot table)

displayed graph(bar graph/ pie graph/ band graph)

2 | Connect DB | cross-tabulations

displayed graph(bar graph/ pie graph/ band graph)

4.4.2 Verification through practice

Practical training content

To confirm the operability of the system and its potential for classroom use, practical training
was conducted as part of a lecture for 214 university students taking an information literacy
course. The practical training was conducted in two sessions (90 minutes x 2): the first session
was conducted using Excel, and the second session was conducted using Connect DB. Many of
the students had used Excel before but Connect DB was new to them. Although students are
more familiar with Excel than with Connect DB, it is possible that they understood the learning
content better the second time around rather than the first time.

In the course of the lecture, the first session dealt with blood type data and weather data in
order to learn how to draw graphs using spreadsheet software, while the second session dealt
with blood group data, birth count data and average temperature data in order to experience
data analysis using open data.

As the data handled were not exactly the same, it was decided to make a comparison of the
content conducted using common data in both panels. Table 4.2 shows the content of the classes
conducted using the common data. Table 4.3 shows the blood group data from 50 Japanese and
50 French people were used.

In the practical training, cross-tabulations were first performed on the data in Table 4.3 to
create a tally table by nationality and blood type. The data were then visualised and analyzed
graphically for ‘Number of Japanese by blood type’, ‘Percentage of Japanese by blood type’ and
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Table 4.3: Example data used in the class.

No | nationality | blood type
1 | Japan B
2 | Japan A
3 | France O

100 | Japan B

Question 1 Which did you find easier to use when tab-
ulating data and drawing graphs, the Excel
you used or Connect DB?

[ options |

- Connect DB was easier to use.

- Connect DB was rather easier to use.
- Excel was rather easier to use.

- Excel was easier to use.

Question 2  Please feel free to describe why you think

SO.

Fig.4.1: Contents of the questionnaire.

‘Percentage of Japanese and French people by blood type.” A bar chart was drawn for ‘Number
of Japanese by blood type’, a pie chart for ‘Proportion of Japanese by blood type’ and a band
chart for ‘Proportion of Japanese and French people by blood type.’

Analysis of questionnaire results

A questionnaire was sent to the students after the second practical session. There were 198
responses to the questionnaire. This time, 181 responses from students who attended both
sessions were analyzed.

Fig. 4.1 shows the questionnaire questions. Question 1 was answered in a multiple choice for-
mat (four-question method), while Question 2 was answered in an open-ended format. Question
1 asks whether Excel or the proposed system is easier to use. The reason for adopting the
four-question method for this question is that in Japan there is an unconscious tendency to give
a neutral evaluation. Question 2 asks the reason for the choice made in Question 1.

The aggregate results of the questionnaire responses are shown in Fig.4.2. Aggregating the
responses to Question 1, 75 respondents (41.4%) said that Connect DB was easier to use, 60
respondents (33.1%) said that Connect DB was rather easier to use, 31 respondents (17.1%)
said that Excel was rather easier to use and 15 respondents (8.3%) said that Excel was easier

to use. This shows that 76.6% of the respondents stated that the proposed system was easier to
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0% 20% 40% 60% 80% 100%
m Connect DB was easier to use.
Connect DB was rather easier to use.
m Excel was rather easier to use.

m Excel was easier to use.

Fig. 4.2: Results of the questionnaire.

Table 4.4: Classification of reasons for responses. (N=181, multiple choice)

options operations functions others
easy to gasy recommended  display freedom
understand  to use methods Graphs

procedure  experience

Connect DB was easier to use. 17 34 11 1 8 17 0 4
Connect DB was rather easier to use. 13 PA] 13 0 4 19 1 4

" Excel wasrather easiertouse, | 3 0 o 4l 0 6 9] 3
Excel was easier to use. 1 | 0 8 0 1 5 2

use and 25.4% of the respondents stated that Excel was easier to use.

Table 4.4 shows the resulting totals for the reasons for the answers for each option described
in Question 2. Within the framework of the Technology Acceptance Model (TAM) [58] , ‘opera-
tions’ corresponds to ‘Perceived Easy of Use’, and ‘functions’ corresponds to ‘Perceived Useful-
ness.” Classification was done by checking the descriptions and classifying descriptions relating
to the easy of operation into ‘easy to understand’, descriptions relating to the easy of operation
into ‘easy to use’, descriptions relating to the number of operations and operation time into
‘procedure’ and descriptions relating to familiarity with the operation into ‘experience.” De-
scriptions relating to the system’s function of ‘presenting recommended analysis methods based
on the type of data to be analyzed’ were classified as ‘recommended methods.” Furthermore,
descriptions relating to graph drawing were classified as ‘display graphs’, descriptions relating
to the degree of freedom of operation were classified as ‘freedom’, and those that did not fit into
these categories were classified as ‘other’ and tabulated. If a description fell into more than one
category, it was added to all of them.

The most common reason given for answering that ‘Connect DB is easier to use’ was easy of

operation, such as ‘easy of importing external files” and ‘no need to select a range of data’, with
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34 responses, accounting for 37.0% of the reasons given for answering that ‘Connect DB is easier
to use.” In addition, 17 (18.5%) of the responses related to easy of operation and graph drawing,
such as ‘operation is simple and easy to understand’, 11 (12.0%) related to fewer procedures
when analyzing data, such as ‘work time is shorter compared to Excel’, and 8 (12.0%) related to
the graph drawing suggestion function, such as ‘it suggests appropriate graphs.” The function
to suggest graphs to be drawn, such as ‘it suggests appropriate graphs’, was described in 8 cases
(8.7%).

Similarly, 23 (30.0%) of the respondents stated that Connect DB was easier to use, 19 (24.7%)
stated that it was easier to draw graphs, 13 (16.9%) stated that it had fewer steps and was easier
to understand when analyzing data, and 4 (4.7%) stated that it was easier to draw graphs. The
number of respondents who stated that they would rather use Excel for data analysis was 13
(16.9%), and the number of respondents who stated that they would rather use Excel for data
analysis was 13 (16.9%).

As for the reason for answering that ‘Excel is rather easier to use’, 14 (38.9%) of the responses
related to familiarity with the operation, such as ‘T am used to using Excel more’, and 9 (25.0%)
related to customizability, such as ‘I can change the graphs to make them easier to read’ and
‘I can set detailed settings.” There were also a small number of statements such as ‘Excel can
save graphs’, ‘data and graphs can be viewed at the same time’ and ‘uploading analysis data is
time-consuming’. As for the reason for answering that ‘Excel is easier to use’, 8 (44.4%) stated
that it was related to familiarity with the operation, and 5 (27.8%) stated that it was related to
the customizability.

This indicates that the respondents stated that Connect DB was easier to use than Excel
when practicing data analysis, and that the system’s features such as ‘easy of operation’ and
‘few operating procedures’, as well as the ‘ability to suggest graphs’, influenced the easy of use
of the tool when analyzing data. The fact that Excel was selected for the reason of ‘familiarity
with the operation’ suggests that more students may respond that the proposed system is easy
to use after using it several times and becoming familiar with it.

Regarding the relationship between easy of operation and learning, among the three cognitive
loadings in the cognitive load theory [59], the intrinsic (related to educational content) is con-
sidered common regardless of the tool, since the educational content of data processing does not
change. In the proposed tool, the results of each operation are displayed on a tabbed screen, and
the results can be easily restored by deleting the tab, so it was possible to learn through trial
and error by considering appropriate processing while looking at the data. As for extraneous
(other than that), in Excel, because it is a general-purpose tool, one has to select the ‘Insert’
menu to perform the ‘cross tabulation’ process and needs to understand terms such as ‘pivot
table’, ‘specify row names’, ‘specify column names’, etc. In the proposed tool, data processing
operations such as ‘check column names’ and ‘cross tabulation’ are displayed the same as seen

on the buttons, etc., thus reducing the cognitive load.
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Fig.4.3: Operational history of a learner who answered that Connect DB was easier to use.

Analysis of learning activities by operation logs

An analysis of the Connect DB operation log was conducted to check whether the learners
were able to engage in learning to utilise the data. The operation logs record the statistical
processing, graph drawing, etc. selected for each analysis operation by the learner. There
were a total of 16,124 analysis operation logs recorded in the system, with an average of 75.3
operations per person.

Fig. 4.3 shows the operations of one learner who answered that Connect DB was easier to use.
The vertical axis shows the time elapsed since the first operation and the horizontal axis shows
the number of operations. The dots plotted on the graph indicate that some kind of operation
was performed.

While the statistical processing and graphing operations were carried out as the practical
training progressed, several operations of ‘reading data’, ‘histogram’; ‘deleting tabs’ and ‘scatter
plots’ were carried out in 1 or 2 seconds before and after 00:38:53. This indicates that the learner
is able to analyze the data with short trial and error intervals.

Fig. 4.4 shows the operation log of one learner who stated that Excel was easier to use. A
total of 89 operations were performed. The operations were carried out in accordance with the
progress of the practical training, and the learner also tried various analysis methods such as box
plots, averages and histograms. In particular, 30 operations were performed between 0:43:12 and
0:47:31, a period of less than four minutes, and a check of the contents suggests that they were
trying out box-and-whisker diagrams, averages and histograms, and comparing the differences
in the way the data looked depending on the graphs they were drawing.

This suggests that learners were able to use Connect DB and learn while experimenting with

different analysis methods and graph drawings in a short time.

Student Survey Descriptions
After the class, 167 students responded to the “What I learned in this class” survey question;

100 students commented on Connect DB. Examples of specific responses include, “I learned that
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Fig. 4.4: Operational history of a learner who answered that Excel was easier to use.

there are other useful statistical sites besides Excel,” and “I decided to use Connect DB when
examining data.” These were evaluations of Connect DB in comparison to Excel, which they
normally use. There were also comments that the data analysis tools helped their understanding,
such as “I was able to understand it because I did not have to do difficult calculations.”
Sixty-seven students described the data handling as important. Specific examples of responses
included, “Visualizing numerical data into graphs made it easier to understand,” and “It is
important to use different types of graphs, as some are easier to read and some are harder
to read than others.” These responses indicate that students were trying to understand the
characteristics of the data by switching between multiple graphs, such as bar graphs, pie charts,

and band graphs.

4.5 Conclusion

This paper summarises the issues involved in handling data utilization in classes in upper sec-
ondary school ‘Informatics I’ and proposes a data analysis learning environment called Connect
DB to solve these issues. Connect DB operates online and enables the collection, storage and
analysis of data.

A comparison was made with the convenience of existing spreadsheet software, and it was
confirmed that the issues during data analysis learning and issues related to teacher preparation

were solved.
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Fig.5.7: Connect DB IZ X % E[HIF75H OF5H

D 3IEOY Y I T -2 HE L,

MEEORE) 2. vV a YOFRE, BRI TORR, SRER. Tl BROF7— X265 &%
%, R % Python THATE 27 —&+tvy b TR b OFEEME 2. 1EHR I OREHAEHM D
hdEE] THHEONTWED B, EREDPBIBTEZ S RT —XE2ERL 7=

BOm ED XA L) 1ZiE 50m ED XA 4, B, MOV A ZDT 25 180 & ghd, HEE
b HIRREN DRI N TV B DEIRARNT —XTHZ LE R LTz, ZhbDTF =205
50m ED XA L DT ELT S HEEEDFRETDH 5,

[ — 1t PC Offitg) 12id. 7/ — b3y ar ok, CPU @227 (PassMark), XEY DHEE.
SSD OF R, HEDOKEE, EEDOTFT— XN 49HFEFEN5, [FlRIDa o -2t L O
BT, BR—VOEREPEBE RS X oDTICR B EEZER L. TOHDTF—&ZP5, a X bR
T A —=RYADBEN S — bV AV RETT B L Vo REEEHHARET D B,

5.5 EOEathel > ZRRFEDE

ARETIE, METHEELBRELH VT, REZROWMHZITS, 2O, EEFIHOFE HET
»H5 THTORBRY EBOF—RENH L2 e 2 oBFonREOMZEICR L) 2% IFHE
Beucs s 2 e TPHEs VORENREREROM I D b m 251 e, EROBIHERD Y
DREEHNEBICEER2EZ TV 20bh s Zr., TEENDRVEREZRVTE T LE R
TE2] ZeR¥PETEZIOMEBELL, 50X TEEORE ) OV FL7r—X &2 EM e U TR
T2, v¥a YEERBIMED BRI D 2 ERAEFZ IRV EbNZS, THLOWRICHEAT
W TRWFRIZEAZ W TR BV 2AIFEAV HREBA - TZRW XS BEonkiicEs
o) REDEBOEL R TIHEE. REVPEL RAEMCH 2 e 2B TEL2E T, &
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TER 1L o4 3R (50 7 X 3) TREEF L7z FEBFIHERI TT—2oME¥ELTBY, X
k275 ARFOTR, B, BENR AT OWTERIEADEREREET 5, 21T [(A) K
T3, [(B) BEIFSHTIC X 2 FHIZEITS ). [(C) BERIFSINICE 2 FRIZITS ) @ 3 BFEICH
F. 1TEBERC (A) ¥ (B) &, 2. 3KRIEIC (C) 245,

91 EH T, 2EEEESPIL TR OWTHEIR 2 ITWHER T2 22T [T 20%
BT TIEREERCTHIT 2 2238 LV 22887 5,

FTEAL LT, ¥EE . HOPEOHEEZER LSO Y OEBEZENRTI20EE L IE 5,
RENBEZHTZ L & LTIRA T, ERT 2HAZBIIMTH 20 DREHZ LTI Rz, RIZH T
NTF—& (F£52) BERL, EBOF—XTiE,. YOJALKEERHAT 2 L BUIRREE2THT 2 Z
EWTELPEEZZIE D, BATEZLGRAIE LW 2 AR 21TV, HERT %, Ble LT
M 5.8 ICKE LR E TORMO 7 — & 2 FH U THEIGEDIH 21T o 78R E R T, FED O3B
BOEIICRZ 2, — RN SIEWVIE S DREEE R 2 HEANC R 2HBEHNZ VA, Mo
ZRICHHEIND D, ZOREPSLIELL FHIT 2 CEHERSINEZ Y TER Y, 2D XS
2. BAOREB Y EEODH L DBEWE KRR G2 Z e BEETH 2, MOFHERTITS>HACS
WTIE, K5.6 D XS ICTNTOFRIAZEE W TR RITAZ /M L, 2 OREEBIE U L v,
BlZIE TEREBIIEZ 2 L REDRL R E) 2o THEIHEZ 2 L RENEL KD 0o MR
AN N TEZ, ZOX5ic, HERBGELD D 257k THE OHEESFERTE 22 [HH
DI TR ThH VY Y ¥ a VicEARLWD ) OBEMERIT» I3 22T, ZEEIC EROIHH
EREHABDEZRENRDDZ S| LW I IR E 3 e, 1 DOERE I TIRHER%EIE
FECTHIT 22238 L V) 2 THDORB 3B R > oRE R A L) e 2kBRxE 2,

92 R E T, 2EE R BERRSTETOY. SHZE> SKEOTHEITS (K5.7). RER
BOHERO LD dEL R 2 eh o, HAZEEERICT 2 Z e CPHRENE L kot &
LERPET D, ANEToRBBICRRINZMRAOBEH®REGHAN S, KEELLTI2HEEE R
XE, (B 5 0RHE ) % MEEH PR 2 e RENHL Z bbb, ZhooiEEck b, I8
HOBIRZBDP BNERICS 2 2 W EIENRINIC K> Thhr b Ze 28T 5,

%3 E TR, 2EER THENDPRVEREZROTET AV ZRELTE 5] 2 IOV THRER
N EB T 5, 3. BRI OMALEEZER L. BHOW L BICRRINZIERBOEE
MR %0 TAUCE DFERFIFHALEZHEPL L TV S TFRIOEENR L Ro TV 2 ITK
D EeEZR D, ZO%, BNERICHEMEVWEHIZOWTHEZ IS, Z4UT X D EEHF IRV
THMEDLRVWHHER D H 2 Z L iK%, KEDTHIETVORELEZITO N TELLE
Z b,

5.6 KEEZWRE LIIRERK

56.1 EEOHE

I CMET L7 RERTRENARER Z & &, BRI OEFERTNICKEDIRETHER L2, RET
3 THDORBE EBROTF— X2 0M L2 e bl oNREMOMEICROL ) 2 MFIHEHK
PEBICT A TTHETLVOREENGLRE] 2, TBROHAEKD? Y OFRE HINEBIZE
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Table 5.2: Eggﬁg@_]f > 7511/_7_2__ P

No. | K& (M) | B2 & OB (57) | FERK () | TR (m?) | FEEC(FE)
1 69000 8 1 30.64 1
2 67000 ) 34 61.56 3
3 62000 3 6 28.26 1

65 85000 9 ) 62 1

#A e x|

BEBEROR: RE[M] = 63161.3979 - 779.2391 x RH 5 DR[£

RIEIR¥ER2:0.0156
900003 E
ssooo-%
7oooo:
65000 -
60000
35000:
30000 4
25000 R 5 0RRM]

200 ' 381 561 | 742 923 1103 1284 1465
B RE([) W HERER

Fig.5.8: G Of (FE & 5% T oK)

BrHBEZ2T0ahhbhrd) 2t TEENDROEREROTET VR REILTE S 2 2¥HT
2D EMRT 5. Mt LRERIC X 2EERE THMCHEET 5 K% 2 4 149 e RICE 2
[E] (90 73 X 2) 4T\, FHHT7 > &7 — b L FREMITER L 2FRE DFLANE D & FEL o BB O
BICOVWTHERZ DT E LD EMGET %,

WROFAF N E TICHERDH P EE RO EICOWTER L TWRWD, T —X5HD
HERICBOVTIERI ZFATOVRVERELFARETH L L EZ NS, 20D, Mat L3
RONBICA BRI, BEIFIH & BARRITI 2 5iAM S 7D OFRIAE L LT X 7T AL FHO
TR, BN, BEFESITICOWTO¥E % 1 BIHICIT 272, 2 BIHICKE L RERONE % Fifi
L7z

562 EELAEFRT7ZVT— e EFEOHE

P 1 MEHOREDRNCHRT 7 > r— Ve ER LTz, 24U, T—XoWMEIO¥FEDE X %24
57201247572, 2 BHDIREDRKIZ 3 DOMEEIIR L. FEHTHRDHEE-K. HRICIRD IR
DY LTRETHAL I L 2R AZE:, FRHI7 Y — e BENE 2R 5.3 I1RT, Hii7r o7 —
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Table 5.3: EfiL/=FH#i7 > 7 — b L FEOAR

M| | HE I
1 | FHi7Yr—1 | BOPFEOCHEZEI Lo, COHEZEMHLETD?
A 1 BAKATA D 5N TE 37 — X ORMEEFEETEIRI WV,
(HHElR)
) A 2 RKEDR L 72 5D 2 HAEEE 2 DFR L2 X0,
A 3 HEIFAHTICHA LTS EENPMERCGAZEE 2 DER L2 W,
RHiED HANFONOREL B L CTHRTEL I e 2 EHEEXITEARI W,
(H HiGca)

b A 23 I BIRNTH D FR LIBIREE TR CRHE—T TB» 5 o) MERER) THifE) TH
B TH5,

HHI7 v — ME HEOERZRD 2 DICEMAT 2HEZ, FAEL OB HIREE I TEE
ZHMTEML, 22T, HEZEDZANOIZ2BEL T, HOPEMTZEHD S 5 LA 2
DEIEN,

3 ODHETIE, PAEDPFHEEIE L THHARITTY E BERIFRSTONEEHANDS BN TES XD
iR 7R R T %,

1 TiE. BT & HIEB L SAZROBREHGARN TV 2 0 2R 5, BEITE
Hitihe L. 77— X OFAZEEE X THAT 5, 22Tl FHEOER L ZBFRER L. EEOTF—
Ko HIAR & AR ofc, BEFESHTCHBEBERYIH 2 L0 5 2 ZHANL TV S 51
BHU. "EEBDHEZ 210 L TRENLL %5 22X THEIMEZ 21T L TREDEL KD
e HRTIINOHRANSE N TELEREIEEL T 5,

HE 2 T, BEERSFTOMEIFREZEL L FANS Z e D TE 202l T 5, 2 2 TIEHAZEK
DIENPKEL 725, HNEBOMEMERO L 5 THEhe WS Ze 22 Z e pEEE 15, [
IFRIIFIHZER DRI OVWT, BDETHIUIRF. EDETHNLIFTFTRRT S L TIEAN
OLHTHDZ E21CL T3, REORIITHEL G X 2HAZEKD TBD» S ORH, & 5§
) D2ORERNZENTEDLLEZ,

A 3 Tl ERIROH OBIHZEEZE LA S BRITHEE R D IR L. IRERKOZE(LE
AID TN TEL02MRT 5, IEL KRERBOZELZHANS Z e TE TR, HEIRL
B THIFLALTERBICHE L EZ R VHHAZRTH 2 TBRH» o0y & TRy 02 0%3%
RT&EBLEZ/ RHIEDIZ, FEMNCEX THEHRTE 0GR MR T 2 HINTHERM L 72, #4
BAZERBL CHETE e 2EARETIHA LR,

56.3 FRI7 T — b BRFEABTDI

HAENEE LR T > — b ESHRENEE ML, BT KD THRORBRE FEOT7T— &%
AW L7222 OB ONRHEOMEICK DL ) e FAZHEER T2 2 TPHlET LD
HBENEL RS 2o, TEBOBRERYS Y OREHNERICHEEZEZ TV ErBb0 5] 2k,
EPD IR CEBEROCTET AV ERBEILTE S Ze 2 EHTELrEHRT %,
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FEHNEEYMGTER T ZEA DK

HAPNEMRT ZEEHICOWT, FHi 7 v — b OEHER» SR T 5, X 5.9 ICEFHERER
T ZBRINTWRIEIC TERA & OB 25 119 7 (39.9%). TMHfE) 25 94 #F (31.5%). 44
B 2369 (23.2%). TREBU 2516 1 (5.4%) THo7ze ZOIZ DB, 2L DA TBRD & DR
i % M BPRELBFRDED 2 LBEHMNICEZ TV Z bbbz,

» BRO\S DFsfE » LFELL - EE B

94 116

0% 25% 50% 75% 100%

Fig. 5.9: il 7> 4 — M Q% (N=149, HHEET)

BmRITHDFAED ICBI T DR

AT 2 & BINAER L AR OBGRE ZEE T E 0k 8 | OBERRY» OHERT 2,
1 OBEBEDR%E 1 XFOWMD L THNZ2IT5. 22T THHIZOHZ2{TH-o TRV LiER
Lizlzo, EEE 2 LZMREERZG LN, TDO2 809 thOFMRANEE I T2 &, P4 DME
WBERS5ADA~E D5 DT 2D TE, A FEERSPHEIRECHAILTVWE S
MBIBER H 2 Z e iR L d D25 L. HEIE 238 #F (29.4%) 72 o7z, B IZKE & OBHRD
HEDBRVHEHIZOWTRALTWS D20 L. T 102 (12.6%) 7207z ClET—4D
ZERMDIOVWTEHMR LD DESEL. HEUZ 309 F (382 %) 72 o7z, DIZH S DEEEFIR
Lzd 0% DH L, MU 107 1 (13.2%) 72 o7z EZGRREINLZ 7 7OEREFTLAB LD D%
L. HEUE B3 1 (6.6%) 720720 K54 WXENHDIABNEDHE L B2 RT., HEAD L.
YAEBEBO XS TBFRZV) bW iz 3250 d, ARCOLS R Rwd2) &
Wo REDH DB LR T o 2 BHENITZ 5, D Ofthid, FRi7 7 —1+THZn o7k
(BR 22 & DIFEAR  BAR T 21 L Wolz, FAEDEERD S 2 BWVIAAD TR S L7z 2 & 25HEH
T& %, Eoitlid., BARIFTHIO BT T — RO HED D> TRV I L HERITE 5,
INSOHEOFR S, BAAKITTSD & BEIRDHTCHBERGE 2 7208 A OR#EidN 3
CEDBTELAER, 116 %4 (T7.7%) 12072 2D Z 6, # 8 BlO¥AENBAMARIITHI2 S, BN
ZRE DIAEBOBGRE EEO T =20 o035 2B TETVWDL I Bbh 5,
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Table 5.4: ## 1 OB L FUBANE (N=809, HHLHE)

Pax| L (F1E) | FldAE

A 228 | PRI DS VI BREDE L

(fHRESH b ) (29.4%) | « HRAZKZVWHIREHEW

B 102 | - BD 5 03t ZIFHHRER Z X720

(tHEEZ L) (12.6%) | - BEICHZE D E D R0

C 309 | « EEWIIEIZ D 72

(" D) (38.2%) | * 5~T7 B W
CRERIZ 0 OFIEFR LTV S

D 107 |« RN EW

(H) (13.2%) | * B 5 o X o EEM:
cFKEZXUIC LTV ADZ WD

E 53 | + FRZHAMARDEDH TV S

(777) (6.6%)

BOFAFDOFTAHED ICET BHREE

HEIFAF ORI EFAIS Z & 2T E % ifE 2 OMEHERY» SR T 2, 82 TIEL
WIRFETH S T o0 & MRERL Z2BIRT 222403 119 4 (79.9%) TH o ZL T,
P 3 XD FHNEEICH £ VBB e 5 21 WA AR 72 5 % 38 3 OEERIR D & R
T5, RE3TIELWRETHZ TBDP DKM & TREEU ZE#EIRCE 2403 127 4 (85.2%)
ThHolz E2 & 3 DM TIE ULWVEIRKZEA AL 104 % (69.7%) 7207z 2D EDB,
7 HlOEENERR O ZEL K HAWRD ., FIHT2 e TER,

SRR 1 LEERE 2. 3 DIEIARERDIREE

B X175 e EEE O O T &Rt AR S Z 8 ST E A e RS 2 v i, FRE 1 v
2. 3DIERICHABDBR LN 02T 2, 3. 8 1 TELIREZERNS Z e B TE A
Z TEMHE . 25 TRhROWEER TREME ) 1707, ZLT, Tz eifiE@2, 30 M d
Ef). TEE 2 OAIEMR). T 3 OAIER), T85 5 b RIEM) T THREM EITo 72, fERER
5.5 X 5.10 IR T,

P 1 OIEEFED S B, B8 2, 3T & bIEMRE o 403 91 % (78.4%) 72570 I8 HID
FAFHAR XTI & HEB L SAEROMBERGRE 7T &, HROMAEE D722 LT
b, ZTNETNOEEB N ZEZELRPOAHATLIENTETWVS,

HE 1 OREMREDS B, HE 2, 3DMG L HIEETD o 72413 13 £ (39.4%) THEUCTH-
B otz TNLANZ 20 £ (60.6%) WB Z b, BURKITHI & HIZAE & SiIHZ o MBI R R
ROMITERD 072 E, FAEBEEEEH T2 2 e THRZICRATL 25 e Ao shiz
o e ATRENVED D B,
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Table 5.5: g 1 Li##E 2. 3 ORIk (N=149)

PaK | 1 a
Ef | FEmE
WAL BIEM | 91(78.4%) | 13(39.4%) | 104
HME2 OAFM | 9(7.8%) | 6(18.2%) | 15
3 OALM | 14(12.1%) | 9(27.3%) | 23
YESBAREM | 21.7%) | 5(15.2%) 7

&t 116 33 | 149

T

sHAEHER « RE2OHIER - RESOHEMR CE5HTIER

RENERE 14 |2
RE1NIER 5
0% 25% 50% 75% 100%

Fig. 5.10: #8813 2. 3 OGO i (N=149)

TR DRt

DR LR D IED ONEE W T %, K 5.6 ISRABNEDO—H%ERT, 24 A, B ORED
ik, BT -2 %2llAEDE S TXSLRIEHICT 22 THITE 2] Vo EEIFSHTIC
DWT DD D o7z X HIZHE C OREDIBIX, BN/ NSIWVHEIZEVWTDHRV) tWvwoilk
ETNORBICHET 25D D o7z, Z LT, ¥4 D OREH» I, [TREBIERIMEON
o) Vol HOORR L EBEDOF — 201 & OFEROHEICOWTOFRRDH - 1o WIFRICHEE
ED &5, 17—X2FALOBFREEZEZ 2 ZRY \WvwoikT —XFALOBRICHISR K> T
LB DV,

NS DB SFERTEEBE LT, THAORB L EBEOT— 2oLz ofGohiz
FEOMRICKR D) 2o IFAZBERBUCT 2 Z e CTHIETLVORBENEL kb, 28, T4
BOBAERDS L OREHNERICEER 52X T0 3 00b0 5 2, THENDIROVERZRW
TETNEREILTES ] ZeE2¥RIENTERIEDIRBINS,
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Table 5.6: R DX D DFid (—HbkFE)

4 | BERANE

BROT =200, SHIIEHERT X2 FPHITZ2 2 2o 7.
BEODOT — 2 EHAGDETONT 2 51EE N

HEFAH TEEZENO/PN S WVEHEZENTHRER W e 23bhro
7z.

D BT =22 o5, BAOTEZBAMERPEONL Z L
Db o7z

E T—XRALORAREZEZ S Z e RUIZ L B Z e TET.

QB | = |4

5.7 EZ%E

AN MALLER 7 > — b 3O00FHE. ]RDED DI I D BETLERD THS
DIEBR L EBED T — R B L2 2 L RO NREOMEICK DO ) Z e THIHEEE EEUC
T5ZeTTHETVORENGEL k%) 2, MEROTHZBD Y OfRE, HNERICEE L5
ATV bNrs) b, EENDPLRVERBZROCWTET NV ZRELTES) L 2EETES
bDEIRHO>TWEPEHERL 720

B ATA DR R A S 38 1 L BRI OR M EHiAN S HE 2, 3 WAL bIEMRL 7
HEZK S E N, ZoZehs, HISEDEAEISROREREL T HHLHEEICTS
TTPHETVORENEL 51 2, EROHAZKI COfRE, BNZRICHELEZ TV
PO DE|] e EFETHIENTEREEZIONS, FIDTHAMAXITIIZRMA L7F4EI1ce 5T
Z. EHALTEL-DOB@AH Lo EZTVWS, ZITRETIZ. 121 O8N EER
LTERRIETW, Zhid, Connect DB Ot HLdD Undo #aEXFIH T2 Z 2T, %k -
o7 =2 MFICF CaHAEZR ST IEHMTORT R0, MR T ORI R EE 25 EEIC
KollzdrEZ5N 35,

o FAENHALLIRDIRD 2GRS 5 &, THERSHTCREENO/NIWEFE N TS ME
Kol LOEAMBELNE Z s, WENTEEIFANIOFHELEHE L. RERKDOE
bzl st abE T, BENMRWIEHHZEZ LI 2@l LT, HENDIRVERZRWT
EFAERENTES ) Zv2¥ETHIenTERLEEZLNRD, SHORETIZ. ERIRFRIHO
ETABENTZT T — XITHE LTV S0 %253 282, Observed-Predicted Plot % #|H L 7z,
ZOHFEITE D HINERIIN S 2 SAZEIC X 2 RERBOMEOZEZHEINCH AN S Z 53T
Xl EZILNS,

AlEl, R 2RE U THET L7223 [ (50 X 3) ORFERE KEED 90 7 T DM Z & 2T
X7z, THHDFERD S, Connect DB BN L 72HEREIZE MR ORKOBEEZ I R— b LTH
D. BHFEEREORKECTHMFRETH L b, Mt LERERC L > TT =DM FA TV
KEENEMIFON 2L T DNARETH 2 2 L 2R TE 2,
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5.8 &HDIC

AT, BRI THRORZ DN TFED 1 > TH 2 ERRONICER L, HEOHRTEMRY
Mt DEROFEIRVE TR E I R — b Loy — L OB & ERIR S ORI EE A HE R R ER
R L7z,

35 5 25H%E U7z Connect DB ICHE [N 53 4T & BUAKITTAI OMRERBINS % 2 & T, EEF5HT
EWMADAWY —NERB Lz, 2, BWMILIIBWTR 3EOFRESR (50 77X 3) ZMFT L7z, T
IO KRS 2 A 149 B NGUITHET L7 RERIC X 2 EREFEML ., FAEDPED MATLER 7 >~
r— 1Y 3O0HE RHIRD D SFEBMRIZOVTRIF 2T o 725558, # 8 Bl LB EIFIH
EEARATA DR R St A D Z e DT E T, Fie. FEERIZ 90 ST T Z e AT E

ZDZ w5, Connect DBITEN L -HEREIX. 23D TEEIRIHT O REKOHELIEH T 5%
PR-—PLTED, M LITERC L > TEEDPARETH 2 Z ¥ RHER T E 720 SRIEEBRICEE
FRTEEREZITO. FIRBEEEIT > TV E W,



E6E

AR—=bT7 x>0 % FRALIEHA
T — 2 DB DRE £ Rix

6.1 ELC®IC

AR T, THH I O EREIFEIFICTERTRER 0Ty — A2 S R WIE 2 IR T 2 72012, 1%
VAT MCEAGRONT O E B CE 2 REL Y IV T =Ry P ERE LT

AETIE, T—ZONEGTEEREE TS, 7T—2ONKRIZEBA T T2 %2MHT 2 Zeh
Z0, 20T =R FHIL TIEEST 2 5 ERESAIRETH 5, LA L. T—XatllZITS
Wi, BV ZHBAT 20O REDLDH L, ZNEHIRT 27D, BEZRAT LAY =T 4 ¥
DIEE L >, Px A atk ¥, GPS ZinAMNSHEAEZ BN L 72, B Z MRIC L7 R
ZHELT, BEPFHS LAY =7+ Y E2EHT2 e THRONLARZHL 2T 5,

6.2 IEBICEITEDT—29H

EEERO THERTE. PR 30 F ISR S N IR RS M (T¥W) L v IbERETd
5 T TEBORERE) © [EMENERE) »REAG S [TEEREOE psFxshi, £, 20
BHIE ML ofRERIHE LTuBSIoRTED., EANED—2L LT FTH¥ICEHbL2HES
ORMEINIE, EET— &% 77 7 CalfftbL. 7—XOR#E R 35 [66) BMTbi s,

INETREFARTIEIL Y FICX 23T -2 200 2RO AhZz¥Ee LT, w42
YER=RIE VY EER LU T — 22— N—ICEHE, 207 —X%EXv>ru— RLERHE
V7 M DM EiTo e HEEK 67 R uRy FEMIEBH L YO T - X 20 LE
B [68] [69] mEMHME SN T VWD, TNHDEFEITS 72DI12d, (1)GPIO RSN~ A a v
A—F (GHIES) o%fE, (2) fHll7r 25 20fEmR. (3) B L7727 — RO BRI 725,

(1) TE~vA ayR— Rt o3 EBYNCHERRT 208 H D, ZIUTELE T [HHE O FEREHIGH
DRE L 725, Fiew BENA 2V R— FREFNRIIG Ut o ¥, B D 7 — 7% D (i
R, ENLDA YT YRR ERITOREDND D, HEMNEHOFHB 225, (2) TEIRT T3
Y DREMBHF L L HIHERT AL HIC Lo TE AD BIREOHHBABEL 25, $1EHED
BERLARWEREREE- & 00 r s 2o, EBFTEROD»ZHWT 2 008 LW
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GRBB, (3) THTIUF S IV VOERAMIBEL 2D, FHll L7 — 220G T 570070
7' LOESREISHRO 7 — X DI LAREL R 255055, ZDX5IT—ROoHO¥E kY
PHOFHT — 22V 258103, 2L OFHRAERNILEL 2D FEHEPIIS LT &% 75
ZTAHUE L. T— 2 OREE AT 7 — 2 ot OB EH LTI O DIRES TR W,
7y ZIZHERE N7zt v E% Bluetooth #H THUGTZ % MESH [70] & IFTTT [71] Z#H
BOETCT—XZ2EBL. IMz2IT5 5K [72] dME SN TWS, MESH ZFH3 252212k D
(1) & (2) fRREIND D, EMLLT—RXOTMEMNDOY 7+ v =2 72T 268X DD,
HEDEHHID & 7 — & 0 £ TRE—BRETIT R 2 RREIE D00,

6.3 Connect DB NDENKEBEDERET & FFE
6.3.1 EBINY BEEDIRET

AR TNz (1)~(3) OFEERRT 272D, BECH 2mAZHEHL T U HEZIRIET
Z. 2OT = XDOILRAMHAAREL R BB EHRTEIL, oI~ a v R— PO, &t
HW7a 7o nOlERR e OREEROAHZRO T2 B TE L E R T,

(1) A=+ 73 YR& 7Ly MERFICHBIN L H2FHT 2 2 L CRIRTE 2, (2)
F a7 A RERETICEHIIT — 2 ZRECEX IV, 3) GHBEITHFT — X 2EE L. 7—
X DB 7T THBHED T — X ORHUL T SHERE R RS 2 Z L CRRIRT X 5,

INFETREAEIAYITA VY ETT -2 %2 - Al#i{b$ % Connect DB OBREZH#ED T X /=,
Connect DB &, #ZEHEDN T =X M OFHIFETE 2 L5 IKEBG AWM. 7ax&Eite
W o ZZRET IR S 2 7 — RO TS 7 72 Xk T2 7 — X9 EE Y —1Th s, M
5412, QAT — 2 EMH - THiE Y 7 7RO %E KD, FOTFTRZIER L 2=26%
GNER

HOUTMD Ficdh 2 THEA, HIBR, oML o) eFdrhix 71, HOTRIzZ# £TI
fTolMEERLTWS, HOTKO RICH 2R IE, WAMEERL, —F FORDIITIAEH L -
F—RERLTWVWS, ZO Connect DB IZA~— 7+ YEDWHAICHBM S Wizt v HEE ST
ZHEHEY Z DEE BT 2 EEZBINT 2 22 T (1)~(3) DREDRIRTE 3 v E X =,

6.3.2 KEEEDEE

Connect DB IZRA~V— 7 5 VEHEDOWHARICHE I N2 v HEZEIS T 2 HEEL Z0EZEHT
HIEERER BN L T2 WIET 2P —ER2K 6.1 1”7,

# 6.1: MIBT B AN > ¥
st F | RIS TE %A

xAn alpha, beta, gamma
Hnss X, V, Z

GPS TR, AR
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A= — b7+ VEDURNED £ ¥ HEDHIFIE. Connect DB NOHHAR—Y (K 6.1) 127 7 +&
AT HIETARBICL, 23, HUSLcWVWE Y2 &y 755, Z20%, AKX —1M) 22y
T5ILT, iDL, [7yTu—F] 2%y 7552 T, RFINIEHIT — %% Connect
DB LT AIREICTR 5,

X 6.2 ICHUF L HBEE L > 3D x, y, 2z DIEE - THIHAR S 7 7 2B L 72612 R~ 5,

I

Connect DB

BPHAHBT —8 T—RAA 27Tl

BHABT—4 F—2ANn 7710
2 #2575
IS5 7EMBRT IMAERDTI LIV
we  ops EXDmETD
B0 & E:0H0:0:6.798
S B/RLIEAT:
A kg
g A, R ot ‘.~"' ARV -
alpha :91.3 R v\#\{, s
beta :5.3 R, Foend
gamma: 7.0 N ,..Ww..__w_..n..»\ """"""" | e
",‘ ‘.\ »
R _/' N
IREL > =
x:-1.1
y: 09
z:9.8 Fik
[
SERBBE TO AT Y b150
< 1/1
= Z220-ALTF—TLERTR
B

fns g Y | g v
L]

) 2022/05/2212:08:40.267  3.60 310 8

0 2022/05/2212:08:40.316  3.70 310 820
= y g « ) 2022/05/2212:08:40367 390 310 810
ZROAUO— R

2022/05/2212:08:40.417 390 320 8

6.1: SARMNIRD & > Yl 53 2 i f 6.2: ML > HOFHAHEDIT AR Y Z 7 TRRH

6.4 AN— L7 x>ZFRALIET—2OROTRERE
6.4.1 ERELIIBEOHME

Connect DB IZBII L 72MREZR I LT, A~ — h 7 4 YVICWE S N7zt VI & D EHIIZ TV,
ZOFHIMEZRMER L2 7 — 2 OO EDAIRET H 2 0 2R T 5720, BEERO ¥R 2 4
30 ZHEXMRICEKREEIT o 72, FEIF I ETIZ Connect DB 2 L TF — X DML T 7 fiH
AT o I AEBRD D %, MICH TEDEFDRELBL T, KLV 7 7B R L THEBRT— X2 %
ERITBFEEL TS, Lo L, FHORETID RS IREL 50 &5 REHIT — X 21780
BEWHhHERTZ R, AT o THID TORBRTH 5, IEE L > I DHEKIZOWTIE, Hl#
EEFHAILTWE R, F—20ar b —5%Rv— 1 74 VIKHEINTVWS Z L 2FED
FTHAL TV,

SRFEER LT, A= 7+ YHNBONMEE L > OHGERORG . ZOMEREL LT



HOFE Ax— 74D Y 2ilM LT — X 0B d OFRR & ik

# 6.2: EifiL7-ZFEDTHN

IRFRR | IRERED (97) E

1 10 | EA
20 | FEBR 1: 3 WhALEE & > MR
20 | KB 2: NEEE > W& B ES
2 40 | BIESHT (BLL ED. AV I FL)
10| o

DHRX L IEE) o, fTEOREERBT I 2HMNE Lz, A IEEE v Y ofdx alit
L. F—X0HE#» e <) T2 OBECOWTON L, HEEZ. BiffoEck 3757
DZE LT, FEBICHAMD BLETETOW S0 2HIWT LAl L7z, ML 222813, TEOBFHR
T 2 I (50 77 X 2) TH D, £ 6.2 ITREDRNEZRT,

(a) FIZHF— (D) EICHE- () FlziE-> (dAHEICED

v 9‘*’*

(e)&lCmIFTH> HEICEITTE?

6.3: WARNED & > HEZ HUE S 257

3. 1 REBBINEE v OEZE L2 KR T2 2 2B 2 DDFEBRZ2To 72, 1 DHOD
FEE LT, AN—br 743 VOFRLEHCEIoTEDXSKMHELEDLZ 0 EE X0 EEIEA~— b
7+ YDRBHEK 6.3 D (a)~(f) DL WCE(LEET, MEEL I Dx, y. zHOENIED X S
WKELT 20025 AMD ., V=273 — MIRA LK, iAo MER2 L, SIS RA~—b 7 4
WHRLTEDHENSENT WS D2 ER L 72,

RIZ2OHDFERRE LT, A= 74 % ERNCHR- 728 JITHEEL VHOEBED X 5128
b3 20%E 272, BUGLIZGHIMEZ TR 2 7 CRIb T2 22 T, Av—+ 7 4 Y &R - 726
DEDOZELZTEZR L. £ D XD R HAIN 2 02 2 Mt LTz,

2 BRI, IR — b7 4 Y OMBEL VY DELS )  [E5) v v 8ER KX



FTBOE AY— b7 32DV ERIEH LT — X 0B ORER & EEK

MTBZeNTEE0EEZ I,

3. EHEEEE SN T 2720055k LTRY— 7 3 0% [FIFo) HEE TRy y
MZAND | BEDELELRRWhrE T,

RIZA<—k 74+ 2T Connect DBIZ7 7t AL, 2 & TE2 ) OBEEROIIEE+
21T 5 720 GHEID ORI T E B D B 5,

1. A¥x— b7 5255 Connect DBIZ7 7t AT 5

FURERAR— ML, A=+ 73V EFIHD 5 2% TE2) OBEEITS
3. it A My L, T—&%7F 7k (AIHIL) T3

4. 75 7 o FORE e AND ., ERE V-2 — MIEATS

[\)

6.4 IFFEBRICEREN A~ — b7 3 Y E2FICF-> T [HL ) 8iffr TEZ ) 8EEIT- 2FRcES
ﬂf».%ﬂﬁ“?*‘&%ﬂ*ﬁ“ﬁ Lf:%)@f%%o

||||||||||||||||||||||||||||||||| TTTT TTTT T T T T T T TT T T TTTTITTTTTITITTrTrorTa
2021/072021/077021/077021/077021/077021/077021/072021/07/04 2021/072021/077021/077021/072021/072021/077021/072021/07/04
09,21.1a)smumm)mm.@ammsmamammmmxmmmnus.ez7oc 09;20:2mmaa)9mnmwnmn&§mﬂagmnumsmamsmae.7980c

(a) Bge (b) o725

6.4: MEEL >z K 2 EEOEETH

6.42 REREROEE

DX 5124 Connect DB ETEHHI L 7fEZ2 > Tr 7 7 2l L, ZDRBITOWTES
L7zo BRIICE, 277 7Lz EICHARN L FHHFICOWTON 21TV, Zhethv—7
¥ — MZEiHh L7z,

PR BfEL T2 BEDRICIE. 1927921 R TLehP) LWLokkSREHTER
oAV O FVEEICOWTEHIZITV, 22 iTo7. V—2 > — MIEFEHH L Z2801E & B & Fi
B 2 R oW TR L 72,

6.5 T—UL—bDEBRABEDS

HEPERI AT LARFHLTCA~Y— 7+ Y CIEEL Y OEEFHEL F— & 20k L. #F
B AL e TIEO D 21T CepT&khri, il Eﬁﬁﬁwﬁé)tﬁu/%wwﬁ
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# 6.3: Tz oWToEEDIRD D

S¥EIEE A€ D LR

SEHOMMIZZEN | x. yEIHIC EREML TOED, zi#dd T OB Tuiho
7

3 EoED 2L x X 77 ZOFMEICH D, yiE~A FRDMEIICH D, 7z #iiE 10 2
500ECH B

3RO D X, y. z 8IS o7z,

RY il (/P X, Vo z3DEDEDLD DR 3D BRI REETEL TV

FRED 1ENCEH | xlidi~ A FRICRB I idkhrole

fEizonT, v—2r > — o HHGREE XD HEET %,

6.5.1 HBENMEICHITIEHICEIT BEEBRBEDIR

5 @iy TEZ ) BIfE2 L. V—2>— FONELLEFOERZDOILBREHE L, B
<) EETIX 29 %4 (96.7%). TiE2 ) BIfETIX 19 % (63.3%) DAL, BEDITIIRS S 700 5
RO Z L Z & DEDOZ(LOBRMEICHN /- TEEI R TN TV, BIOFARH R VAR,
< BETIX 14 (3.3%). (2 BIETIX 11 % (36.6%) 72272, BT ¥ DEOZELDFRE R
6.3 WORTHEEICHE L2,

6.3 T. [3HHOMNIZZ( iE, 3ENCOWTHENINCHE L, 75 702 (ticowTalih
L7eBER e L7, BEoMoZ ) 12id, HOZMICEB LTtk nERE L7, 3
BORZHD | IZiE, 3OO Y OFEICOVWTEHBINEREE L, BHENcElZL) 1
. 3ENCED RV R LR R L, TREED 1IcEH ) ik, FED 1 #ioZ ki
DWTHEHL TR I NEE RS Lz, Mol Ly i, #iconwToidibidiz 77 7
DEAZ DOV TR I N BERE L T2,

Tz, IRHDOHFITONT, [ Biffr ES ) BIfEZ L ICEFT L RE R 6.4 1R T, [
) BEDELETIE, 13 HOMAENIZZE{LDFR]) 5710 4 (33.3%) e /mDEZ L. R 3 HOHEDE
fba. T3EhDZR DD ) 236 % (20.0%) 7207z <1 DEMWEDR A Z K 6.5 DAERE AL B IR,
TS DA xy MIDAZL LT 2 BIDNZ(L L7228 BHE L TW5, FHCAERE BB LT
. 2T 2FEEICOVTHFHE L BRT WS, 2D X512 29 HOEEDHROE = il Z r OfF
DZEL DRI N 2L TEREZTR L TV 26, 2L DEEREE LT — R E2HTHARS
S 2WAIL L. 75 705 3HHDEDOZIICOVWTHARS N TETWVWBE I e ARBEh 3,

&5 BfEDELTIE. 3 HOMMNRZELDFIR] 2515 4 (50.0%) tikdZ L. K< Mo
SRR L) 3114 (36.7%). M3EHDMEDZE ) A34 % (13.3%) 12 o7z ) BfEL T 2 &,
M OFIRAR L) 2510 BHEA TS, 20 10 AEEEDBEVIC X 2R ERALTE D, Zhik
(5 BEOAHZ 5L BEDRICIT 5 72 7DiC, EBRRPETNZZ e AERTHZ b E
Z %o REITE, EfEOHEIEDLIEICE T 2B OV TAN 2TV, B LD & 5 g
FRLUEPICOWTHERT %,
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% 6.4: EENEOEFHR (N=30)

AEDRERNE R BfE | TE2 BifF
3R ZRZ L | 10(33.3%) | 15(50.0%)
3 EoDEDZEL 6(20.0%) 4(13.3%)
3HDOERDHD 6(20.0%) 0(0.0%)
3z b7 L 4(13.3%) 0(0.0%)
FoED 1 HincEH 1(3.3%) | 11(36.7%)

6.5.2 HBEDENMEDOLLERICET DR ED S

HBEOEE (HL /D) OHEICOWTHNT 2, < Biffr 2] BIfER L 724581,
2344 (76.7%) 7220720 2D 55, 134 (43.3%) DT & DIEDZALIZOWTHELAERETH D,
EOHIOIRNMEL K Z W Z R TE T Wz, £72 104 (33.3%) & Ttk L) o
L7AETH 205, BIEDE VD SEFRARHBICOVWTEHRTE T\, (2 BifEDiidhl %
6.5 DEFE C, DITRd, £ Cld TEfEMBEI N I OWTER L TB D, 44 (13.3%)
DAFEFIBRDFLRD R iz, AfEDIE HRDIENKREV] LWHEHFICEHLTWS Zeavh
Db ZAUF. THL) BIfF O ET o 2B L T, 2D &k 5112, HBEBOHEIEDEN
Z TEMOMFRE, 2 HRNUBEOKREZ] L LTHANDS ZeMNTEL, T, R @iffe TES)
BEOLIE TE R o 2EMIE T4 (23.3%) THH, H@oBEOZhZzhD T 7ELORET
DILRDAIZE ¥ & > Tz,

ZOZenb, AEE 1 OOEEICET 2 02T AR ROE E L2 OO Z(LICEH
L CTERERLRT 20, N REHEPT T I 7OUBET I TT —RORBEER T 51H
2355 Z e BRI NIz, SEIOFERTIE ) @iffr E2Z) BffeltiicE 28381 C
T D TS BIEO DR TR BIfEL R LB TT— 22 FE L, AR %
MRAEORE X ) 1RO e B TE,

6.5.3 EFEMVEZLF U FILIEDERABT DS

AP H HF Z 1EEOFHHIEITO. BONTEOIHEIT - 72RO EEOGERE MR L, A
DEZIEO—BEE L 6 1RT. HEREIELFHIL =05 14 %, &Hl%EAT S iR 2 8o 3T Cit
HIL 720716 % TH o720 26 4 (86.7%) OAEMEZEIERED 3 HOMHDOE(LDOREEIRZ, FFL <
ERT DD TETN 2, MBS R WERIX, 44 (13.3%) otz 3SWMOELEERTE
b DX, Ak D DFLRD X 5 ICHI DR T E TWieds, MOl -72db ik, £ C DX
ST DFLRD 8 o Fe T e i sl Iz, RS P THT ) L\ o ZHMREIENZ W, FE
MRARICTF v L oY LD Wz, il E2 6.5 04 E. F RS,

A EWERAY— 7 4 Y EFICR o ZREE TR Ehd LTI 2 BIERF O I £ > 5 o % G
Lizo 2z BHIOMEEBIE T2 e CFOMEEZMHTERL I L 2B T 2D A bz, F MU
BUZOWTOREDH 2 Zeh b, MRS 7 7 OfEZ T TR, BREIMNIHE TR Ok A 72
I EAT 272 2 L DSt AR B,
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% 6.5: EIEDELRRLAHI

AAE | HE o

A #x < xfe yEI E ML U225, 283D E D E(L LR
ol

B 4 < x I B ZAIRICIRS & X2, yENIEZ LT RT3
LEIENT S

C £ 2 i 7 4 2 WA < & F K D\, BIfERIBR AL
w

D £E3 Bl 2TV ED, Bk Fid~ A FRA%E o

oy DEN 0 2R 2 EDH -7

E AV YL ([AlR) |y EEENCEEEX B2 21 x MOER 75 25~
4 FRRZEAL 360 EoiE T & 72

F AVTFL (HRD) | E R IR- 72 210 y B E I AGEE 2 A L.
5 3 WD H-0.75 o7z

G JEAR 22 RN DIEE L Y 2B L T3 E L.
DX RFEOLNSTZ L TWBILZHANREL kot

H JEAH A ROHEESEETEDLLEER DL > TH LI -
7-T9

BEFIEIAT—F 7 4 Y E2VTRRETHIREI RO v 4 v Y OEEZFHHIL 72, H@ED
FEETIIMEE L VS OEERHL TWzh, AV I FLOFEETIE, FAROAETI vy A untr
DIEEFEE M TELWEENDH 2 e 2 RA L2 e 2miABN 5, #Hll L7 2 B BE & iR
DEERZMRHTE 2 Z & 2R 25Lilkd3 A 57,

ZOXSWHAEEGD <] TES ) DALoEIEZEE L, Connect DB ZHWTEHIZITWL, 15
SNTAEE T - B L TR SN T WS Z & R R T 72,

6.5.4 RELFICEHY I ERBDIH

RELKOBIE DL DHIZ £ 6.5 D4RE G, HITRT, £ Gld. A~x— 1+ 7+ Y LSO BEFHE
BWTOE Y HFHICHEKELE R -7, £ H X, HERA~—F 7+ Y OME % A X8 2 &
DEERT 5 Z e OB W, 2O e, LB Y IDBELRFLETHD., Bkb
DEFEDOHFTIEHINTWE Z e iIc&fI e TER eI 3,

6.6 EE

A 4EDS Connect DB 2l L TA~— b 7 » CHI#EL Y OERFH, F— &2 2L LT
FHUZ AN DS 2 TEEO RN EITS e B TERrE V=2 > — FORtiRIic X DR L 7=,

FfEFA~— b7 5 55 Connect DBIZ7 7t L, <) #@fge TS BiEICOWTEH
BTV, 7 7ERWHET SN TER, REOEMIDH>TE, FLALDERENRA<—
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# 6.6: AEWEHFHIL 2281 —% (N=30)

BifE

DRV A

AR % E T NSNS B

A% ETRICIRS

AR % HHYE T

¥ % 2

UK Z WD L TE 3

L% 1

WL TREZ T 5

AA T T B

Z D% THE %

R ZE AT LD &S 25 [ES

WREZET DL IHBTYL 2T 3

SR TR <

i Sl L TR )

U AR % {53

Ui AR & Wi IR 2
TxVEHFFELTWE 6, NEEL IR~ a>R— FoEfE, 3l 7 n 25 2 0ERED
HEFIIAE TR EITI N TE, £/, Connect DB AD7 7 RAIZOWTH QR a— K%
FHT2ZETEBIATI 28D TE e, ZACED, AT 7 70BEICZ L OREZHES 2k
MWTER, Tl WHE LSS 72T 52T, 2P OIEROEDZELPLE L ORI D
WTHHTT 5 Z e B TER,

BRIZE. TR 8ifke TEZ ) BIfERE B 5 IR 7 7 TR 2 2 0 X 5 R %
Fi 2, TEZ ) BEOHPIREDRKEL BRE L Vo TR LI ERTETWVWD I AR T S
7oo ZL OAEEDEOZEICTERH L. ZILORHZHAIS 2B TETWA—/T, HllfEE &k
DOF) & % BEM I TEEILRINTWDIE, 74 (23.3%) 12070 £z, HHGRIC X 24ED
BACD, TREZELOPHE L o7) LOREDD o7, 2D o, HEEXT T 7 H8E
WK X2 EOZCFEORHI R GAINS Z L X TELD, ZORBEBREEL BT OTTERT L,
BHEHELWZ e b o iz,

F7-. EMEHNHSEZBEDFHHITIX, Connect DB 2 LA B X1 X 2 EZFHIILTWL
ez eh o, HEPELERBEID MDD Z e bh 5,

T — 7Y — MCRBINLEBREIZOVWTH, HODMTo B E e MIET 2T 3#MoEOZkicD
WTEREPEINTE D, LRI X 2EORMEHAND N TERLE VRS, FTh
77 7 DREEIZT TR BRA BRI FEZ HWTON 21T 272 2 L 3B D HHiAIN T,

=
w;&@&&
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6.7 &

AR TIE. T =X OMORETE YV EOFHHT — X2 HH T 2B L 2o T AR ik
T30, Y T4 T —=X5H¥EY = [Connect DB ICRA~—F 7 4 VICHE I Nzt ¥
PEZEEL. S LT -2 2EETE5 X 51Tk,

B B W GUCRER B 2TV, [ 8 T2 BIfFFR OB REELIT - 72 & T OhEE
OV OEZRFHEIL. 9T 2HEZ2ITo 70, ERDPREDBR LY —27 > — FDEZE) S Connect DB
ZHEHTZ2IETAY =74 Do Y HEZIIS L. ITHIORBEZHARE, T —XDE NP Z
DHHIZOWTEHMNICIARSE Z e N TETWE I RERTEZZ 2o, BRI AT LDEBORF
ETEATED Z 0D o2,



ETE

+=A
i off

AESE. BELRICBI 27— XA ZV ABEDOBIREZETT — &Y — LV E2RHT 555
BOREZHFEZ T, EEHHTZ 27— 0HY —VOMFBEOMN 21T/, £Z T, T—&77
W o 27 24 TConnect DB DFiREITo72, ZL T, BRI AT LPKETHHRIGETH S Z
& WEE L 7z

3ETIE, BEVRT LAOEMMNBRTRZF TR, HROFRETORHDER L, — RN RE
BY 7 b+ ¥ Connect DB OfFERBEEDENICOWTEIM L, XD, [ERODHY — L%
S 3BICRET 2RO D 2MEAEZRRTE 2 Z LI 572, FlZIE, REtEY 7 b
TR RATHI DO TR L VDI L, BB AT ATRABIITA S, $. BRI R T AI13E
WRZHZ TV RBEICOHEHRTH D, 77— 2BV TEVIIRIRE X iz,

FHMENC L 2 & RO 2T AIEZHE - AREEDETH 2300 ADBFHLTW5, 2023 4F9 A0S
10 22T, AWM OETEEDN 5 HHETHh. EFEEROTETHHEMWIFHHINTNS Z
Y R DS I o Tz,

4 BETIE, AN E EOBE L LT, 98y — VORIELHE L WAlREED H 2 Z & R RS 5
eI, BB AT LOBEOBEG M ZTHEI LTz 2 2Tl BB R T 2 L IEREDNTE 0
V=)L THBREITHEY 7 b (Microsoft Excel) & OFERIEE RS 5 Z & THRIERB DN &
DRI NIz, EHIT, KFE T FEAZHRIEEEREBLTELEHDY — LD ABFEORT VL E
AT Lz ZOMR, BRIV AT 20HBMMFEORT VRIS, Z0HEY LT EPESTH
%1, TEOFIEDS DRV, TONARER DRI EIBRLTL NS BRI OLDERYDH -
Too ZAUTE D, ¥HEEBOAHEPET 2MEELHBEL TV B Z 2RI N,

5 FTIE. T II O EONFIZOWTHERZ Y T, ERIIEMAEOREKREZHETZ 27
Wy — Rl T — & vty MEZL BV Wo il R D o7z, 2T, BEY AT LICERF
SR FETEDRRRELEY) R T — 2y PEME Uz, K2 ARG F2 L 7RG 5R.
(AEBEERICT 2 2 e TTHETNVORBEDSEL 25 2 2 ). EROBHER» Y OfRE, H
MNEBICHE G ZT0a00bod 2], BENDLRWEREZRWTET LV ZRELTES
Y ERFBEL TV, JAUCED, BEY X7 2ZEN L ZBEIROH OB L Bk F— 2t v +
WEANEDRD 5722 L BHERTE =,

6 BT, 7T—XOIEFIKICEREH T, WEHIEL LTI Z2RA LT — X5HIRZE T
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LNEH, THEEHTIEE VY ZHALRITNUICTROVFELD 572, ZZ T, BB R T
LAY — b7+ VOIEEL Y, v fatrd, GPS BitAM S HERER EE L /-, TER%
RET 2EEFROEEENRIC, B BPRHB LAY — b7+ YEFBAL T, MEEL SO
ERFHL S R, TS THV I Fv) OEfER IS 5 2 e TER, FHT, A<v—F
7AW Fa—RLVRTEET 220, ERALBEAVIFAEFEL LT Py 7). T3]
EWVo 2B LOVEEREHIIL Tn 3 Z & DERET X /2,



S

KX EFDHBICHD, RKREXGEERYE WREBEITHIEE 2 W E L, 0 K
BB SGEE R FBEMEEEET. FHZAEBIICIE. R DTERICDH 2 ) HBOR, #BE 2 W7
XE L, B#ENLET,

AKX DH 3\ HH 6 EOMRIE. WREFREME ASERIAE. RIEXGEE KA E L
BRI WA KRRICAX Y P20 ERDOEMBMRE LD £ Ui, KIRESEE R 5
R\ THRAEIZ, IRT — X DO DHEIZONWTHE 2 W 2% Lz, HAETREER
WARFZRESSEAE, BHERAZR BEMSEA. HrRTREHR REMEEA. WRESFRAZIT M
AREHEAEIZ. Connect DB O 7 — 2 EHIKRER 71 77 I ¥V 7 2R BEE Bit Arrow & O E#EH
REICOWTHEHERY FAL R W& E L, Bl ET,

BRI D F LA, HBRARERE L WS 22T, FHIZFROMBE I, wHE e K IZFRIC,
EWVWS BRI R DR R T TEDIF, HHEX DR - IR W22 E LSS0 4
RPRBOBPITTY, REHWLLET,
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