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FhRTET B HEPRDLNT WS, 2 TAMETIIHXEEANIEREY A P TH B
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An analysis of Stack Overflow to support Arduino

software development
2023 21622031 TERAMURA Hideyuki
Abstract

Arduino is a widely used platform for developing IoT systems and
hobby projects. In software development, developers often encount various
challenges such as solving compilation issues, and debugging softwares. Soft-
ware development with Arduino suffers not only from such problems, but also
from various challenges including platform specific issues, and data transmis-
sion errors. In this study, we analysed questions from the developer question
site Stack Overflow utilising topic models. We found that software program-
ming issues and data transmission problems are frequently encountered in Ar-
duino software development. Based on our findings, we also discussed methods
to assist implementation of data transmission features of systems developed

with Arduino.
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1. &S

Arduino " VIZE T TER 0T S AT 2 DHFED 12D I IL L FIFH XL TV 3 F %
TR T74 =D 1DTH%. Arduino DFFEIREE T H % Arduino IDE(Integrated
Development Environment) {ZN— F v =7 Z ¢ OFEZEMT 2728, ZDIDE %
H52TEBRTPCT IV —2arvz2EELTVEIHLD LT —Fy =7
HWore o ae2FEETESE., ZhC&oTYAZBaY b —9RN— KT 27D
HEKDZDED R WVWY 7 b= 7HAEBERE T LEMDLETD, MENLER EHA
RT3 AT L%2HHETES.

Arduino IZBIF 2 Y 7 F V= 7HETH IV VLT —REBD L —N—T 10—
WCEBIANTREREY 7 U= 7 B3 FRICRARBEEN AT 5. 1ZH0I
b Arduino K IH L7 A AV R=FAY 7 vz 7 2HFZADRICT I —0HAE
L), x4 aryR—=FiIZERINTVWEIN=—F =270 LB ITEHELR
ot h T ERYE, Arduino FFEORIBE S AT 2. V7 b= 7 FREE EFFERIC
HAETHMEZBRT 27D ICHEREMTOEMBRRY A N 2FHT 222D
% . Stack Overflow ®2XZ D X 57 Web ¥4 b OREHITH 2. V7 77 BF
EDBEET A2HEICOWTHIS Z 2%, V7 o7 B TFIEORRZICHKID
[1]. EBCY 7 by 2 7B RP T & 27 AHBEICBIT 2 BEICO>VWTHIS -
12 Stack Overflow % {fi- 7= E 2T HN T & 72 [2][3]. — 7/ T Arduino B 3 V
727 HARICEH LAEFABEFANLZRBD TERO2DLR2 7.

Arduino CBIF 2V 7 2= 7HFETHRAET 2MEORIRZ IR T 5 Y — L 2 H
3L Arduino o7 BETFTET 0227 bR IoT Y A7 LFEE R L — X
TA%52 518Kk %. ZZTArduino B %Y 7 b= 7L XET 2 FELR
RITHezHME LT, TRETITHONTI AP o7% Arduino 125 H L 7 Stack
Overflow D EFHE %2175 Z 212 L7z, Arduino ICHE BN REZRE L 2BEH I, &
EVEDIEVABETIEROI 2 2N TERD o Arduino KBI 2V 7 by x>
MR AEOMELRATEZ 2RI 006 TH 3.

AHFFE T ld Stack Overflow 12 FH X 4172 Arduino B3 2 EMZHEN R LT

(7 1) https://www.arduino.cc/
(7 2) : https://stackoverflow.com/



MY 7T EID2DHE BAFABTECL2MED T 2 Z T, Arduino ¥V 7
P2 7BHRBICBUIA2HEODE FHEOBEBREICOVWTHET 5.
ZOWMFICBT 2HEFRMEILLTOEBY TH 5.

RQ1 Stack Overflow {281} % Arduino SBT3 ERIZE D XD ICHHT X % B,

RQ2 7 L 2B CTHFEEDER L T\ 2% HE AT 2.

COMBEDEBIZIRD2DOTH 5.

e Arduino Y 7 F v = 7B EDEm T 2MEO 0 EEZERL, Turs3I v
CETFTFCHET 2MECEEIRHETIMEIEETHL I ZHLNICL

e Arduino V¥ 7 F V= TR THRAT IRBEZMIRT 2 720 OMFEMBFIEICD
WTaEMi L, N—F Yz 7 WZEKFELRVS Y 7VBEMRILEREL .

REICZDMXDEMBBICOVWTHRICERS. F2ETEIOWFEOERE D
MrFEOFIAIZHE L 72 5 Arduino & Stack Overflow, P E» ZEFT LD FIEIZOWV
THHAT 2. HIBETWEZOMETHOVWILSMFELZHHAT 5. HI4ETIE O
RERL, BEETEIHERICE S W Arduino ¥ 7 b v = 7 BRI B 3 [ E
WOWTikam LS REICHET 2. H6ETIEIZOMEDZYMEANDERIZD
WTHR, HTETIOMEDEMICIOVWTE LD S.



2. B

il

2.1 Arduino

Arduino (IR EVHNICHEEH T2 AT 02 PARARHKEST 270D
K779 8 7+—2D1DOTH 5. Arduino IZHEBIFIRIE TH % Arduino IDE &
NARECMHEERT 2 N— o272l T 270D~ A4 a>yR—KTdH 3 Arduino
R—F»bi2. v4avR—Fridv42rmarybo—3 w5 CPU(Central
Processing Unit) &AL DBESR HN— Fv =27 OHIEICHVWONEZRY 72T 1%
HABGDERLILSIZPATZAMEZ 2 X5 ICMOEME & DITFEELLERTDH 5.

Arduino Z W/ 27 ABFEO RN OV THBEICHHAT 2. 294 R L HE
BT 270D N= R 7EBEERT 2. TOBN—FT 27O THWZ
VY —R T I Far—X—%HWS Arduino R — FIZHEH L, Arduino R — K2 &l
HTZ2L51852%. "= Fv=x7HMEKTE 75 Arduino IDE T Arduino A — F
2HIHS 2 7025 6 %EKET 2. Arduino R — FZ2EIHT 272D ICHRET 2 70
7o LERryFeMEnG. Ml T e T ANERETE 58V 3 212 Arduino
RA—FEHEHREL, 70277 4% Arduino R— R IZEEET 3. 70275 L DEEIIK
D2 HEMMIZ T B I ABEITINEZDTI I TER LY X7 2 08ERER%E
L, AN N—Fvz77vr7a%2BIELTWL.

2.2 Stack Overflow

Stack Overflow (ZBHFHEZE AT OERMERIRY A D 1DOTH 5. HREHE IR A +
CIXEMEPHD AR ZERL, 2L Tod 4 b FIHE 2 EE % 5
TEZZ TCREOMREXZ DD TH 3. Stack Overflow TOHEMICIZEMNE D
My 2 ERTEZIZBMIONE. ZI7HFITERE L B OREE LI VHRET
x3.

Stack Overflow IZ#%¢f& X 72 H 72 ¥ D 7 — & 13 Stack Exchange Data Dump “* %0
SOTorrent Dataset[4] R ¥ D F—&X+tv b LTREIATHS. BT shrk
R 7PERHRR RN R T — 22 CXABD—HT, HRNEZOb DRY

(7 3) 1 https://archive.org/details/stackexchange




HASHE T REINZIEHEET — 22 &89, Stack Overflow b D E R % 7
M3 AICELRPBETDH 5.

23 FEYWIETI

Stack Overflow DEHBNEZ EBRZBREHE T — X2 TMEBEZIITS5DD
FHEDOIDLZ Iy ZETANRDS. Py 7T IZIEEET — X &2 LR
BROT XD N =T ICHETAHAFETDHS. lZE My Z7ETAEHVWTH
REBCTHEINEMOREZEL, #BEI vt cHBHATHEMEZ NI 22 TH
ZAONTHEHBOREEDN LD XS LBEOEM» R 2D 0070 5.

FEYZETATEASEL L WIEHE T — X 227 % document, document D&
&% corups £ FER. P Ew ZETIVIE corpus 5% b Ew 7 %4T, % document % 5|
L, document 3% % + ¥y 7 IZJE T 2 HEREMANTATH ZFH T 5 2 & T, JiH
BT —XONHEERT 5.

KRFEMZ by 7 EFTILE LT Latent Dirichlet Allocation[5] (LA LDA) 238 % .
LDAFHRARBHET —XRBREDETNLE LTHDLNIWERERET L TH 5. LDA
TIRETUT 2T —% (23—1R) RHFEFNPORD X2 XY FOEALE X,
MY ZICEDO XD ZHATHEIBH SN EIRELTWVWS. ZOWHSTLDA D
FaE Y L THW 7 scikit-learn DFBHR—=JIZIERD XS RFETI—RZADET L
ftZfTo TV B eHHEINA TN S 2,

EFTA-RZAZFFaXYFDOEALL, PEYIOEEK ®EZXS. PEY
S DHEDODHLE FFaX Y NI D MY ZD0HERD XS I2EF AL
95,

LABEMEYZ ke KITOWTHGEIINT 2 My DERD Mz ERT 5.
By ~ Dirichlet(n)

p
(RH

2. ZFRFaX Y PdeDIZOWVWTFEYZIINTE FFaXy sDERS %
R 5. 0, ~ Dirichlet(a)

EHWEFRFaX Y PTLOHEOHBEZRICEDIICET UV ELT S, T bbb F¥a
XY b dDEHEE I ITOWT:

(7% 4) © https://scikit-learn.org/stable/modules/decomposition.html#tlatent-dirichlet-allocation-lda

4



LEFEICEHDETONDE Y 2RO ERT . 25 ~
Multinominal (0,)

2. F¥axXy McHN 2 HEZHERTMPOEINT 5. wy ~ Multinominal(.,,)

Z 2T Dirichlet(z) 1387 X=X ¢ DT 4V 7 VoA, Multinominal(z) 1&%2
X=X DEESHTHE. K L n,a FETFLDNL R=—NRFA—XTHD,
FRENI—RRARZEFENS Y 7O/, HEN My 7 I2EF EN 5RO
H, FXaXY IR H2 My CETIHROYVETD 5.

LDAZHWTa— 20D My 7 Z2Hiam s 2121, HEBIIHT 2 My 7 OhESR
DB, PEYZIINT 2 RFFa2 Xy FOMERLSHOEZRDAUIRV. Zho Dl
MEROFERI DM RDZZ L THLNS.

3

pe

p(z,0,Bla,n)
p(w|a, n)

scikit-learn TERA AHEEZHWTZOMEZBENT W 5.

(2,0, Blw, a,n) = (2.1)



3. DWFIE

AL TR FICEE T 5 728, Stack Overflow EOEMD N ¥y 7 ET L%
VTHEL, Bz EHTHE L. Z0HTIETERM OB L 95 0 Bk
BFEEHAT 5.

3.1 WHREME

3.1.1 RQ1: Stack Overflow ICE T3 Arduino ICE T 3BT ED LS ICHEETS
5Hh

Z D MT X Stack Overflow (281} % Arduino 1ZB 3 2 EA ¥ D & 5 iz fEHIC
TETZ20Z2ERANE L ZOBEROBAE»HM S, ZORMOFREHBITIEMD
DEEHSZ T, MERBOBENRELSTVRESLZOHEHBEZSEHI O
BRI HHONPITEZEEZLNLEZDLOTH S.

3.1.2 RQ2: #ELLERMTHREENERL TV IHEED

CORMBTIRERMOTEI L ICED &S ZHEOBRRIPK LN TV 2 ZMH 5.
CORMICER 2 I ETHRIRT ZNEMBEZHL I, FAEFIRORRICRE
7%,

32 F—R2tvyhk

IHDIDHDF—&+Evy b LTSOTorrent Dataset[4] & W7z, 7272 L&ZIC/E
RENT2T =&ty ME20208E 12 H3LHN DS DTH D, BlED Stack Overflow O
B 2N LML RWEEZ 54720 T Stack Exchange Data Dump @ 2022 £ 10
ASHNDSDZHWT—HO T =7 V2R L. 77— 7V OIEMIZIE SOTorrent
DF =&ty MEKBEBEH 2 — F @2 HIRIER U 7z PostTags 7 — 7 VAR 2 — K
oy ZHW. fE L7 SOTorrent 7— &%ty PO T —7MIERDOV X D@D T
»H 5.

(7 5) : https://github.com/sotorrent/db-scripts
(7 6) : https://github.com/ikubaku/genposttags




e Badges

e Comments
e PostHistory
e PostHistoryType
e PostLinks
e PostTags

e PostType
e Posts

o Tags

o Users

e VoteType

e Votes

3.3 SthF=E
THFEOTNEIUATDOEBYTH 3.

Stepl. 7 — Xty MEUE & B

Step 2. 7 — X HijILEE

Step 3. MY I ETFAIC K B M

Step 4. HAFHE

RIZFNFRDAT Y FITOVWTHHT 5.

331 FT—4tyhbRFCEIRE

FITF—&XEy S arduing” 2 B X TN WIEREOID 23RN THE T 3.
W CHWSNX 7RI TFICRT.

e arduino
e arduino-c++

e arduino-cli



e arduino-due

e arduino-esp32

e arduino-esp8266
e arduino-httpclient
e arduino-ide

e arduino-mkr1000
e arduino-nano

e arduino-ultra-sonic
e arduino-uno

e arduino-uno-wifi
e arduino-yun

e arduinojson

e jarduino

RIZIE SN ID BTV Z Posts 7T — 7 A0 6B L, HEREAEZ T TH
M3 5.

3.3.2 F—HainE

LDA THH T 2O LEIZEEME B Db D EICIC LI HEEHRHALZ. £
BENE»PSa—F 7y 27 %K T HIML 22 (code X 7'k pre 7)) WCHE /-
W zHIRL, BoZzind 5 HTML % 77 R FRANEE R IRV D 2 HIBR T 5.
RIZTEEAa”, "the” 72 € D stop words & BFE T IV 7 7Ry M Z ZFFERVHEEE 70x" D
LIAE S 16 ERE R THIELIRE T 5. & IC Porter stemming[6] % FW TZE (LR
DHZHFEFEOFEHROAZID HF. ZBATAHOBRETEAXTD A S K 5 HEE
N7 25 B 3BT -2 LTZAMEMED R,

RALINCHR A A 2 OHi T R 72585 D FRE S Hi5E O B HUE S 2 /% 7 HEEFIC
25,

Z OFETLEE DR, HTML »%— ¥ — 213 Beautiful Soup “* 7 4.11.1 & Python HE#E <y

7 — 2 html I8 £ 5 parser & W72, % 7z stop words, word tokenizer, Porter stem-

(7 7)1 https://www.crummy.com/software/BeautifulSoup/

8



mer DELEY L TZNZINLTK 3.8.1 D stop words £ & & nltk.tokenize.word_tokenize
BE%L, nltk.stem.porter & W\ 7=,

333 FEYIETIICLZAE

LDA O 2% ¥ L T scikit-learn 1.2.0 & H W7z,

LDA DA 2$—,85 X — ZZLDADE[7] Z FAWTHE L. HHLE 5 X —X&
ZR31ITRT.

Y ZEFADEEEEREY LTR32IRTHEMD PCEH V.

MYy 7 OFEE David 52385 L FIE (8] Z HWT P E v 2 D coherence % i H&
L, slBREROEEEDSE ¥ L. Coherence st EDFEEE L L T gensim #¥ 4.3.0
@ CoherenceModel % F W\ 7.

2

3.3.4 B

%III

FoNE&EPEYZIZDOVWT MY ZET A L IERNEZT Y S LL, BH
THMARZ N T 5. COTHOFTHE Iy 71D XS REAMMBFELET 2 »
PO RMELEBELIRON S EZ D 5. 2B HBME X Arduino Due
% Spresense R & &2 ffiofzu Ry bR EF TIEORERMN D D, Arduino R — FLRHFE
BRIBICHRWHGRD D 5 H03Ti8o72.

(7 8): https://radimrehurek.com/gensim/



F£3.1 LDAD/NAI/IN—INFKX—H —

sklearn.decomposition.LatentDirichlet Allocation D287 X — &% —%4 | R EMH

n_components 61
doc_topic_prior 0.802440860711474
topic_word_prior 0.01

x3.2 FERIFEN

CPU AMD Ryzen 9 5900X

RAM 32GB

HEMHAH R FL—2 | 1TB NVMe SSD

OS Linux 6.1 x86_64

10




4, DHER

4.1 =R

7 — Xty b5 20462 fF D7 arduine” & & X 7 OfF LRI S k.
D5 BETLIEDBRET 9 FRE XN, 20453 thoHBFEE 2L 7.

FIR Iy 7 BT 2 EM 10 HFEEFR4.1,4.2, 4312”3, b EYZ D coherence
1Z$ -3.087663322298139$ T H - 7=.

ZIT b ¥ Z-document fTH| DEZ L ICH Py 2 D B 5 BFEZ HETHOH L
7z. TR BEAT EAIERED Arduino ¥ BIBRS R VWERTH 2B BRI ZOROEMED
BMTHML, Syl db s sEmEaMTs Loz BHEY
MICES S EBRODEMREXICRT. 2HEAOMOBEIZOAZhOHHHIIET %
BROBERT. SBICHEIR TV My 273200 HICET 2 LMD
YR edb3NDH2Z2RT. BD MIOPHHICZZDRNFETH 2 0 HICEBEL
THUERRFESEENAZVESICLTWwWS. 2R A0y 730 ERIHE L.

PIZIE Py 7 31d Wire 74 77 VEED LAz 32U L&A, PEY 2
FEEOVWT OO L E 3 oM E& .

RICHEOBRICOVWTHHEL, 2h2hcE T 2%l 28NS 2. BFEH]
DERA I Y IREMFTH .

rﬁ
—_
ol

-
—

DX Arduino R— R XY AV HBEZ3WVWIEAY—F 7+ DFEEICHET 3
BRODETH?., BEICHITIRBOBIIARTOZEOFT2EHICZ Lo 7.

Wire 51 7 5 1) &

PCANRBEIEFTATZ7Y Wire THET2EMODETDH S, FIZIXIANRITEBD
Arduino Z ##t L 72 CEIME L 2 { R 2 EZ IR LT 5 H M Q12348 X, Wire
FATZVDFENHFIZOWTOEMTH 2% Q3346 1D 5.
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Fz4.1 LDAICKB FEY I D LEAI10 BEE (1)

My o | High

1 packet, spi, read, statu, block, card, rfid, log, tag, mfrc522

2 data, send, read, pars, incom, serial, come, extract, arduino, code

3 wire, read, commun, master, i2¢, writ, slave, keyboard, seriall, bu
connect, devic, bluetooth, usb, phone, ble, option, servic, config, network

5 time, save, wait, real, read, code, arduino, serial, tim, repli

6 write, flash, chip, read, written, regist, clock, transfer, effect, wrote

7 command, monitor, respons, temperatur, send, humid, read, cmd, serial, piec
string, buffer, int, length, null, serialport, fals, event, return, void

9 feefeff, second, load, mqtt, minut, hour, day, fail, len, publish

10 display, text, imag, screen, color, row, msg, column, background, width

11 turn, light, mega, work, random, gener, problem, circuit, make, led

12 applic, doubl, web, sourc, relay, api, develop, combin, arduino, stack

13 button, press, check, micro, program, limit, _bv, code, match, 00

14 error, includ, cpp, void, int, class, declar, ino, note, libraries

15 appreci, ani, make, inform, thank, work, doe, idea, googl, want

16 compil, avr, build, version, arduino, bin, hardware, home, lib, gcc

17 possibl, work, solut, code, insid, specif, automat, small, project, im

18 chang, add, debug, ad, edit, issu, simpli, work, separ, code

19 ve, studio, visual, manual, work, project, similar, sort, lot, arduino

20 modul, connect, power, rx, tx, xbee, nano, hc, 5v, uart

21 sketch, upload, ide, blink, error, board, instal, reset, avrdud, driver

22 bit, output, work, fine, program, oper, reason, code, appear, strang

23 signal, read, rate, sampl, analog, measur, voltag, calcul, channel, rang

24 user, charact, enter, pleas, arduino, creat, empti, consol, program, code

25 esp32, wifi, esp, core, arduino, work, ic, 32, idf, components

12




Fz4.2 LDAICKB FEY I D LEAI10 BEE (2)

My o | High

26 start, order, code, search, howev, mean, indic, correct, arduino, read

27 android, java, app, public, import, privat, void, view, catch, final

28 serial, print, println, void, begin, includ, int, delay, setup, avail

29 sensor, case, break, state, switch, index, count, distanc, counter, push

30 gp, fix, locat, transmit, code, actual, track, follow, Oxb, gps

31 set, interrupt, timer, eeprom, extern, enabl, trigger, flag, disabl, matlab

32 array, defin, uint8_t, size, memori, struct, void, sizeof, int, uint16_t

33 arduino, program, project, altern, work, basic, code, problem, output, thi

34 implement, complet, list, task, base, microcontrol, handl, instanc, perform, interv
35 work, make, detect, play, sound, standard, experi, problem, potentiomet, easi
36 char, esp8266, const, line, unsign, local, users, packages, std, hardware

37 variabl, address, method, object, pass, format, paramet, creat, mac, assign
38 code, binari, remot, ir, arduino, work, problem, wrong, instruct, decod

39 port, open, serial, process, window, close, sender, form, myport, commun

40 function, loop, action, setup, work, void, car, callback, rc, iter

41 point, figur, problem, work, statement, remov, place, activ, access, compar
42 question, understand, link, tutori, learn, origin, project, thank, websit, sorri
43 pin, input, led, digit, output, clear, gpio, keypad, setup, game

44 python, pi, serial, import, self, print, dev, raspberri, ser, script

45 float, motor, servo, speed, posit, step, val, direct, udp, attach

46 receiv, avail, blk, serial, arduino, send, transmitt, lora, code, rssi

47 uno, shield, ok, ethernet, answer, arduino, internet, gsm, sm, person

48 control, robot, word, make, machin, arduino, stop, stay, arm, work

49 arduino, pc, comput, softwar, commun, program, problem, work, moment, serial
50 file, test, sd, txt, map, card, exist, line, open, initi

13




#x4.3 LDAICLD MEY I D LEHI10EEE (3)

My 7 | HEE

51 led, digitalwrit, int, high, low, delay, pinmod, output, void, red

52 messag, send, success, hello, error, code, world, listen, arduino, thi

53 http, librari, board, com, www, github, adafruit, support, cc, arduino

54 number, result, execut, org, equal, integ, code, descript, read, specifi

55 updat, type, class, id, html, page, script, click, document, div

56 byte, return, int, long, convert, hex, read, boolean, fals, ascii

57 store, php, temp, databas, data, insert, total, tabl, collect, record

58 run, code, info, work, arduino, releas, perfectli, setup, program, fine

59 valu, key, node, hold, axi, box, requir, sign, read, integ

60 server, client, connect, request, http, ip, wifi, json, post, host

61 differ, expect, encod, hardwar, function, thing, condit, purpos, happen, short

4.1 WO

BIE(91) ToT%v k7 —2 (6) P ——— TOI53v 7 / BELIIF(144)

topic: 2, 4, 49, 52, 58

topic 18, 22, 23, 26, 32,
33, 34, 38, 40, 41, 42,

ESP8266 / 32(27) Top— 48, 56, 58, 61
WireS4 75 Y EEE4) topic: 60 RS )
topic: 3 oY —0DF—4 I (18)
topic: 13, 17
Bluetooth / BLE(14) SfthcP.(S% == LE(2)
topic: 27 pic: 5574 v o0 ()
Serial(43) f”@.“fe)
topic: 8, 24, opic: XBee (6) I ANV 2T L(T)
39, 44 topic: 50
USB(3) ETEET S —(21) ArduinoMAPI(2)
topic: 9, 25, 36
IP(24) UG A L /) & 25 EE(15) Arduino®/n— Ry = 7 (7)
topic: 53, 57 topic: 5
AL LFY RT—5 () SIS LIRS BSER (43)
topic: 47 . topic: 16, 21
& 25 EH(6)
24y 66
0BG v FBIF (66)

Y4V TEEQ) V7 kY7 (30)

topic: 14, 37, 43, 51

#Aa8019)
topic 30

Z DAt (5)

S¥EFBE: 1, 6, 7, 10, 11, 12, 15, 19, 28, 29, 35, 45, 46, 54, 59

FER(1T)

14




Bluetooth / BLE

Bluetooth % Bluetooth Low Energy O F|HICBE T 2 HM O ETH 5. Hl 21X
Bluetooth Low Energy T iPhone & 77— X 2 DD §T 5B T — X LI BRET 3
(Q18200) %, Arduino @ U 7 LK — MZHE#Hi L 7= Bluetooth B EY 2 — L & ffi-
TE—X—MlHlZ LW0wh S T LEMELRWV (QIT817) 23D 5.

Serial

RS-232C O EZENDAZH WS >V 7 Lid{E TdH % UART 2@ (5 % USB
Communication Device Class IC & 3> U 7Lay Yy — L@EEICHE T2 EMO5ETH
. BECHTZ2EMTERDIDEOZVIETHZ. BEMOBEHELY LTHY>723D
FIEFICHEESTERVD D (Q19467, Q2452) ¥ Arduino 2> 5K 5N % 7 — X % f@Hl
7ay b T3 HEIROWTHWT WS $ D (Q11057,Q12079), Y a¥y L7 7V
F—2areEfE LRy FOREFEIIOVTHOTWLS DD (Q14918,Q11207)
BdHolz.

usB

USB Communication Device Class MA@ Class Z W TW A EIZZH S L
72. Bl 21X Android A~ — b+ 74> A — b+ h—F¥2 LTIRS%ES Arduino R —
R e D DBED S F L WKW (QT531), libusb Zffis7z vV ay o7 7Y 7 —
> a > ¥ Arduino R & v FHITAL ZBIED T X 20 (QL4215) B3 d - 7-.

IP

Wi-Fi % Ethernet, XA L3y vV =27 %2 {HoTA VX =2y b EDOHF —N—%
LAN oY ary e @ET 2Ry FICHT2EMOPETH L. TOHTHRDZ
Do lERIEHTTP 7 74 7 >~ FDFEEFIRICHET 25 DT, BIED PHPWeb 7 7
VIV ZRAMEZETTH T —XR=ANPEHE IR W (Q19777,Q6425), Arduino
Portenta T HTTPS/SSE 25 72D F7 4 77 VIidH % 7> (Q13958) 72 £ 8 D D% hA
Motz FlforHTH RonlzT — XWEICE T %2 HR (Q20071,Q2961) %K

(3£ 9) : Universal Asynchronous Receiver-Transmitter
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BT — R D= AT (Q14649), BEGEERTEH O BT (QL0677) W BT 2 HR
MdHolz.

ENAILRYEDT—D

ENANZY P —TBEEY 2N Efioltd AT ARHET2EMOTETD 5.
ENANFIY P —PJBEET2—NE2loTA Y X -2y F EOY —N—LiHEI(E
T = 720 (Q4556,Q9956), Firebase Realtime Database 127 27 & X 3 % J5 ik (Q17187),
BEEY2— L EMHo/Y A7 LT Arduino IDED S ) 7 LEZ R —AF — X &k
720 (Q5445) B WH EM M B - 7=,

D1

FOMIEFBICETA2HEME LT, Modbus 2 o7 > 2 7 4T O ME (Q7493),
Zigbee Shield Z o7 & & O 7 — 2 K48 (Q1169), CAN Bus Shield D 7 4 7' F V1B
T 5 HEM (Q18815) 23 H - 7=.

loTXy T —2

MQTT X LPWA Z2fio 72 X 7 v FICHT 2HMOTETH 5. Hl 21X MQTT ~
Z 4 7 > b T topic subscription 23812272\ (Q8043), LoRa 7 4 7' F U THREHE % 3%
D 72\ (Q5776), GPS DIE#M %X 2 MQTT 2774 7Y bR LIXSH LK T 5 e ERICK
T 2 (Q10540) R ¥ H 5.

ESP8266 / 32

Espressif ESP8266 % ESP32 >V — X SoC 2 ffio72> XA 7 AT 2 HM D2 T
H 5.

SoftAP

Arduino R— FEEH%Z Wi-Fi 7 72 XA KA b2 LTEIMEX®, LT N4
RAEBETEIRATIyFICETI2EROETH 5. Bl 21X ESP8266 HUZZAH K —
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RTWebR=YDayr7ryYDEREHICHERIY £y b Zh b (Q11120), SD & —
RICBRIF S TW5 HTML Z#24: L 720 (Q3642), Telnet DfFEZ A5 £ TE R W
(Qh448) R ¥ D 5 .

Dt

ZOMODERE LTEZDo7d D7 7 v 2(Q549,Q12019,Q17112) = HTTP V
7 T A MR R (Q12060,Q19777) 23H - 7.

UTILRA LILE | R RS

U7 N LNFERPE D IAA, RRATZDRAT I a—Y) U7 RECETZEMDY
HTH 5.

D72 A LA

EIDAAEM STV TN R A LAFHICE T 2EMOTETHS. AVRY A A%
o7z Arduino R — FTO XA v —HI D AABZ -7 L XMEDEHA (Q14207), 4
HEAAN Y T T A7 ENTWSH (Q12330), £ ¥ —(FEUHED /=D ITFRFED
XA IV TADEHL 20 (Q4323) R E D EMR B - 7=.

2RV ER

EHIN R Z A7 DETRERFED XA IV 7Tl ETT 2 0UBICE S 28/
DETH5. BIZIXERBMGHET 222728 PTHE L2V (Q17638), EHIHY
WALFR 2 AT L7z 0aDs 5 F < EIfE L 72 W (Q6470,Q17529,Q8302) 25D 5 .

MO REICE T 2EMB TV 7 ILVBEONYy 77V v FI2L2 X240 70D7F
T DWW T DOHERM (Q12890) 235 - 7=.
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ATvFDY Ty aRAEV Y = REETRICEAET I2HMNRT I —%
MBI LZEMORETH S, BlZIE7 7y a(QLTITT), N> T 7 v 7 (Q1602),
Arduino 2% 2I2L7EY 7 h 727 TOXEY Y —2 (Q6707) 2 EDH 5. ESP8266,
ESP32 ¥V — XD SoC % ffi o7z Arduino R— RZfoTW2d 7 — A2 W Z &Ik
FEIREH[TH 5.

O30 | EFIE

MERED B TE, NTORP, MEROFKTHIECET2EMODETHS. &d
BB E oD ETH 5.

Tt -7 —R4IE

Y= oDT—XEWNET D0 EMONETHE. ZLEFMLRX Y
AL F Mol BREDEEICH T 2 b D (H 213 Q10803,Q20387,Q1050) T &H -
7z AR E v 3% IMU(Q3075,Q15378), BERE-E > ¥ (Q3467), Kt v
(Q15267), EH+t ¥ (Q1913), EEEL V¥ (Q19152) ICHE T 2 EM A H - /-,

JZ3 710y U018

HRTF —Z2OMHICETA2EME LTy b~y 774+ FOERICETZ23H0
23 - 7z (Q14689).

271NV AT LA

SD #7— FOB D PV ESP32 SoC R EZ o/ AT ATDT7 F79v¥aXEYD
MABEZRCCHETI2EMONETH S, HIZIEXSD I — FIIREINTZ774 0
DHIZERFIZE T 5 b7 7VDEM (Q7517) R SPIFFS 24 75 VT 774 V¥ AT A
ERATyFIRUATOT =2 eRMAT 2 5E2ZE VTS ERM (QL964) 23H 5.
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Arduino @ API

Arduino @ APIICOWTICEMOZETH 5. millis fFHo =R OEHNICE T 2
H M (Q18177) & Serial.println B D /512 B85 % HIM (Q16012) 23 dH o 7-.

ArduinoD/\— Ko7

Arduino D= F v = 7 RO BIR T 2 BB O TH 5. Hl 2 IXEBDILREAR
LT A0 AR — M EZHCEE T 2 B R (Q3877,Q9083), A1 BT 2302 o
TW5 & ZIZAD 285 O RITFRAED H 5 A (QT415) R ¥ D o 7z,

ARRIE

Arduino IDE 72 ¥ FRRE O #IE, X £V OFNER O ZEH) 72 ¥ FFRE S Arduino
EXRVAYDEWNIEDEZ TSIV IFEOEVICHET 2EMOETH 5. FE
D BHF BRI TREDE Z % (Q17855,Q10099), FH ZiAAD T =72\ (Q20001,Q349), H
EL7o4 720 %FATERW(Q3339,Q2032) 3B 5. 1EFNICIE FFaX b
RFa— PV T VRZH>TEIELZD S £ V2RV (QL7792,Q7351), Y a vk s
XE YRR Z 2 X5 2ffFr Lt S OZEHNICHE T 2 EM (Q11896,Q3323)
D o7z,

2Ty FRRE

ATvFDITOr I IV eRICETA2EMODETHS. a4 LB TER
WRERZH D 720 e WO BRI Z G, Arduino R — RIZEH L T\ 5 E T E &R
brEMREYraEns.

VI7bhozx7

e B 7 L3 ) XA DFEE (QI5315) v 7 I v 73T 2 EM
(Q1255,Q2298,Q19208), 2 ¥ 84 LT 5 — (Q18126,Q15031) R EMNZL B LD 5.
QI8I26 D XS WHHLTWBE T4 77 VDORETaY A VT T —I1THoTWBH
Doz,
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Arduino R — FIZEHEIN TV EIN=F Y =27 RAM A& L Arduino R — K Z
Db DODMEREDVEFRT 2REICET2EMOETHS. HIZIX) L -2 o/
HH Dl (Q5328) 22 7 P LY R X o7z 8T LILIEE DZEH (QRI6T) 74 ¥ E
B DIERL - HIEHEE T — <K LEBEBDB WL D dolz. EXEY -0
W Arduino R— REF-T7 v > aX®) 2EEIRZ 257K (Q14481) & ¥ HlHI D
HorhTtoTar 7 L0EFEZHEHCTVWIEMD Hot.

AER

HEOE®RB DI WLROMEATHOZEHO LS HITH T E R 2o HFE
CHELIHE L. T XBEEONENTHZ % HE (Q18624), X7 vy F B EEMRD
DEMEE LW (QI396) e E¥05H 3 .

£ D1t

RO Vol —<DEMIZZ DI E L ® 7=, Tensorflow lite
THERUE 2 T 2 7-DICHGBET — X ZRILE L, >V 7 LEET Y ar e b
D L7\ (Q6146), BEDEFH ZRIFHICHEAE L 720 (Q5190) R E D EMD H - 7-.

4.2 WMMEREAD[EIZE

M EOHRREZMAXKBADEEZEL LTELD D,

RQ1: Stack Overflow ICE T3 Arduino ICEA T 3BERISEDELSICHETETSH

Stack Overflow 123817 % Arduino I T 2 EMIIK 41 D XS I EHTE . I
72V ETIAICET2EM, EEICHIT2EMEIRDIERBEDIZ o727
MThHY, HEO My 27 ICE Do TEBEBIRLNT.
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RQ2: SELEMTHEEINEREL TWSREEIXAD

BEICHT2EM TR ERICEFETERVHEN IS ERIATOVE. Ry
7 V3§ & Ethernet, Wi-Fi # W@ ETDO M 7N K BN,

ESP8266 ¥ ESP32 &) — X SoC ZffioTW3 Y AT ATIWEAT v F DEITR T
7 — ¢ SoftAP E— FTOREM LBZVWEHEANDE KN FE SN T,
TRrIIVIRBETTRCHETZ2EMTIE, MEZRET2-200HEEMS
B w753y 720b00EMABREY 7 v 7HETIE—BRNRERD R
Bz, ZRLINTER T v F OF Z3A KK O RRE B R B O B 7 © B H R
FWICBE L 2MEIC O OVWTOEMPREE LB FHBOMBEICOVWTOEMMS A S
nr-.
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5. i&:m
5.1 BRFEETCR O -T-ME

511 2 U7IIBEEICEAT 5HEE

SHFER TIX UART 2 USB CDC Z W/ U 7LEETOD b 7 70 EED
PR AFEICE T 2ERAZ S Ao/, Arduino 27 v F XY avlos ) 7L
HAE1X Firmata 02 WS 70 balzfis e il Xo THBICEBRTE . il
X Arduino 22 5 7 1 7 AN E ¥ DfEZ X D 72 F 2L Firmata.send Analog(analogPin,
analogRead(analogPin)) D X 5 ICA 7 v FITE L Z & THOEHUE L ¥ % H 53T
IR BT REERFEETEE., —HTHONMBEROBETHEN L-EBNE
ZIEUOBET 2 HRMERZE, AV aVYlITIRESECBI LU 7VEEHNS
A4 72V, Arduino X7 v FHTIX Arduino BHED > ) 7 LGS VX —T7 =2 — X T
H2%Serial BfFEoTVWEHDBIEL AL o7, L7z TH 5 2 OEKT Firmata
DHAHEINTVWARVWIEIZED, X7y FRREENBTTRLANLZ SO FalLz
FEFT IR, ATy FRAEEPREALR TSR oTWVWEEZLNS.

Firmata AFJA I TUVWAWER
Firmata ZZAH I N TR WHEBE LTUTD3ISDOEREE X 5.

ER1 X7 v FBFEED Firmata 25 & 720\

BE2 X7y FHFEED N— K7 =7 T Firmata DEIEL 220

FFERE 1ICOWTHRT 5. Firmata 12 W T Arduino D AR Y 4 b THRE @ w
2% Firmata iCB$ 23F2— FUZAR—JF—RITIZ2LHNBEICRZ, FFax
VT —aryTHhIF ALY DEER— I Reference IC7FHINTWS., L7235 T
27y F ORFEHED Arduino DR T A M2 RS L TV 5 & Firmata DE{E %
HMpZeDBTERVEEZ 5.

(7 10) : https://github.com/firmata/arduino
(7 11) : https://search.arduino.cc/search?q=firmata
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TIWCER 22OV T3 4. Firmata TEEE5ED Arduino R — F 2RI T 2
7212, Arduino A — FBOMRILL A ¥ —2FETI2H0EDNDH L. T o TH
L\ Arduino AR — RSB I Nz 8 TR 7 v FEIFEE D Arduino R— FZ2 HIEL
2% 6, Firmata BRZHEICRE T 2 0E D H 5. EFE firmata/arduino ® GitHub
Issue @ 12% H 2 ¥ B D Arduino R — FIZOWTHEEEBMD Y 7 Z X P HTW 3.
FAFEHE D720 Arduino A — FIRMIG D E X Serial 4 X — T =2 — AR ¥ %
HoZe =ML HTEZHDOI 225472 %.

52 JUTFIINEBEHEOHEIEFEDRSE

HIOEITRER2 TH—Fy=7HRICEEVHEOEB L LD 5 5 2 & Zilkam
L7, EBICEANA=F 27 HMREEL RS THORERVESRIGEDLD 3.
FlZIE> ) 7EBICOVWTOEMZ R % & Q11057,Q12079 @ X 5 ITHHlR 7 — &
HEEDAITVIWHER Q405 D X 5 KRB MIET 2 XFEREET 2L FD5HE
EN— Py 2 7 MBCHEEER D E W, LMo TRD &5 ez ooV 70
BEMHRELIATZVEHEBEITRR, YO58 NA—Fvo7THEHIC Y aY
COMBENEETEZIL VRS,

e EF—2DTra—F--Fa—-F&e74 77 VNTITWERMT 2
e T—RRAFMY—LYEITORHED Z API TR T %
e N—FY = T7HIFILEN—F T =7 IHRIFT 2 HAEE R0

ZITHA—FRYz27RMKFLBRVWEDBEMARBEIA 7V ERETS. 20
7477 VERBRT —XEEKRTHEF v e, "begin”, "push”, "sync”,
"pop” D 4 D API 25D, APLIZZ N ZFNT — X DEIEBDIRE, T — XDk
B, T—XOHMEGEERTZBIDTH 3. FIXXFHNGIHEEZHBEIRD &
S 7na—THEET 5.

1. EEM, ZE/DW T T begin” Z o> CTHED 2D DEERK (U 7LKR— b
7Y) BIgET 5.
2. RXEENEI DS LOMRDF v ¥ 2 ILHFS L EE T 2 E%pushFloat” I 3.

(7 12) : https://github.com/firmata/arduino/issues
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3. REMDZ 4 772 VATEELF ¥ INES EFIPNERBDPL Y a— &
NEEBICEON 5.

4. ZEMT sync” ZM AT ERENY 77 NDT —XBR—-AEN5.

5. ZEMTF v A NHESE pop”" ICET ERBE LT — XHPEHNIRETH
5T EDEPBREINS.

Y —2oDEE TRy FTIGERY, TXEAM Y —ALEWVWEERE
BN push” %2, ZAEMHNX"sync” & " pop” &L — TN ETEHAMIZFERHBIXE V.
FRT—ZDAPY —LARMATHERADBED ZVEEE220F v 2V ZHWT,
FATT—=ZDA MY =24, I ATAERFTIWNIET 2L FREZRENVIRWV.
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6. ZHMEANDER

Stack Overflow IZ#F X N2 B O D IR FIER TITo 270, BEAA
DRHREDERTHRIIANA 7ADMboZAgBHELD S, &5 7B
B Y TN BOTANAL T AR Mb oAl REMD D 5 .

BEODEDOBE Ny ZET L LTLDA ZH WA LDA AFICIE T v X o7k
%% T2 FIENDS. Lizh->T, LDADE ZHWT AL R—8F X — R BT
22 EoTHERBROREEDFEL LRI EICHFERIEILTVWE 00, fERIC
NATAWEENZ RSN D 5.
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7. %

|

A TIE Arduino 8B 2 Y 7 b2 7HFEOZEZ BN LT, BFEERT
BT Y A T Stack Overflow DA Z 7047 L, Arduino Zfio7%>Y 7 + v = 7
FIFED XS RMER D2 D0 HE L. TOMEIC X > T Arduino Z -7z
7P 7RBETERNGRY 7 U2 7HAETHDONS X5 REMOMIZ Arduino
R—FeRyarErofo@EEicsd 2 MES, Arduino DBFEBRE2# 5 LT
OEEREDNDHZZEZHLNIZ L., 7, BEIHETIHEICOVWTHmL >
V7 VIBEZHMENT 27DDF 475 1) TH 5 Firmata DREESZRL, N—F
V7 IREFELRVEEMRILIA TV 2RRE L.

B

AR ZTICDHD, MATHZRET S LTOFR-—T 2L T LI oLE
WMLFELRY 7 by 27 TEMAEOKBEARICES BLBEL LT ET. £H
BFEDT7A T4 7 2B I RPMAOEMRZRD 2 L TOMALZMEZ L E 5
TEMREOERBYBIC O SEHAL LT ET. AFREZHDLE S ETO
N— R & 7257 Stack Overflow EDOBEMRLEEEMEMR L TL X o774, HILERE
IRICHToTHR— P LT EZ LY 7 727 TERERDOEZA, 2L T
FAOEFEEZZ T E IR RERPH = VBEABRED T 4, HEE DR L I EH
ZHL LT T
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FERA. DGR TEIF 7= Stack Overflow DIZFE D H

Q12348 ” Arduino I2C freezes after startup”: https://stackoverflow.com/questions /13186298 /

Q3346 "What’s the difference between two methods of accessing thorugh 12C bus?”:

https://stackoverflow.com/questions/59921608/

Q15501 "BLE encoding issue between iPhone and Arduino”:

https:/ /stackoverflow.com/questions/28934825/

Q17817 ”Arduino + AdaFruit Motor Shield 2.3 + bluetooth power issue?”:

https://stackoverflow.com/questions/40353311/
Q19467 ”Python Arduino serial communication”: https://stackoverflow.com/questions/31975356/

Q2452 "Pro Micro don’t receiving anything via Seriall”:

https://stackoverflow.com/questions/38026852/
Q11057 "Fast plotting data in python”: https://stackoverflow.com/questions/31003837/

Q12079 "How to speed up string splitting in Python”:

https:/ /stackoverflow.com/questions/44117412/

Q14918 ”Java Multithreading and Reading from Serial: How to Properly Suspend and

Resume?”: https://stackoverflow.com/questions/21066910/
Q11207 ”Wireless Serial Communication”: https://stackoverflow.com/questions/45291714/

Q7531 "Failed to sequentially send command /response (in bytes)
from android app to arduino (and vice versa) via USB-OTG”:

https://stackoverflow.com/questions/45267887/

Q14215 ”libusb: What is the source of these read errors?”’:

https:/ /stackoverflow.com /questions /30630938 /

Q19777 "Trying to add data to my MySQL database using POST”:

https:/ /stackoverflow.com/questions/49540852/

Q6425 7 Arduino UNO, update data in MySQL table”:

https:/ /stackoverflow.com/questions/44998572/
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Q13958 "Can I use HTTPS and SSE client libraries on Arduino PORTENTA Machine

Control board?”: https://stackoverflow.com/questions/68115972/

Q20071 ” Arduino sending inconsistent UDP messages”:

https:/ /stackoverflow.com/questions/51115584 /

Q2961 " Arduino: UDP sending yields extra characters”:

https:/ /stackoverflow.com/questions/11553597/

Q14649 ”Issue with WiFiNINA to get JSON data”:

https://stackoverflow.com/questions/68382412/

Q10677 "ESP8266 getting garbage data from char array’:

https:/ /stackoverflow.com/questions/53676929/

Q4556 "HTTP POST in Arduino MKGSM to Eventhub”:

https://stackoverflow.com /questions /52327088 /

Q9956 "Arduino GSM  Gboard Sim900: failed to connect to server”:

https://stackoverflow.com/questions/41351363/

Q17187 "Why i cant just connect directly to Firebase Realtime Database from my Ar-

duino?”: https://stackoverflow.com/questions/67743235/

Q5445 "Why  SIM900 with ATMEGA328PU give different Result when
given inputs from different PC’s Arduino Serial Monitor?”:

https:/ /stackoverflow.com/questions/48400509/

Q7493 "PyModbus RTU response received even if there is no connection”:

https://stackoverflow.com /questions /51034804 /

Q1169 ”Zigbee/Xbee as Receiver and Transmitter - missing packets on receiver side”:

https://stackoverflow.com/questions/33299756/

Q18815 ”Arduino SPI interface reading random values? (Trying to use a CAN Bus
Shield)”: https://stackoverflow.com/questions/59627480/

Q8043 " Arduino Knolleary PubSubClient will publish messages but can’t receive them”:

https:/ /stackoverflow.com/questions/19187921/
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Q5776 7 ASCII of integer to integer in Arduino”: https://stackoverflow.com/questions/64262376/
Q10540 "NodeMCU resets in MQTT”: https://stackoverflow.com/questions/55773179/

Q11120 "Issues with ESP8266 loading files/pictures using SPIFFS-
ERR_.CONNECTION_RESET”: https://stackoverflow.com/questions/38082218/

Q3642 7 Arduino Bootstrap not working - MKR WiFi 10107:

https:/ /stackoverflow.com/questions/60447771/

Q5448 ”Arduino wifi server created many clients and lost connection”:

https://stackoverflow.com/questions/38045838/
Q549 "ESP32 not functioning WIFI”: https://stackoverflow.com/questions/73141703/

Q12019 "ESP32 LEDC set frequency causes exception”:

https://stackoverflow.com/questions/70069301/

Q17112 "MQTT-SN Gateway - Not able to publish or changed my clientID, but able to

connect and subscribe?”: https://stackoverflow.com/questions/61713405/

Q12060 "ESP8266 HTTP get request 1is returning invalid http code -17:

https:/ /stackoverflow.com/questions/64302383/

Q14207 "How to measure the time interval between two inputs on pin2 in Arduino?”:

https://stackoverflow.com/questions/61170667/

Q12330 "Cortex ~ MO+  (SAMD21) not  executing  pending  interrupt”:

https:/ /stackoverflow.com/questions/37958762/

Q4323 "C++ reading off  ADC at pace of CLK frequency”:

https://stackoverflow.com/questions/67267857/
Q17638 ” Arduino, delay in a task scheduler”: https://stackoverflow.com/questions/23312619/
Q6470 ”Timewidget Input from blynk app”: https://stackoverflow.com/questions/51683528/

Q17529 ”"Problem with wusing derived class where base class is expected”:

https://stackoverflow.com/questions/72988260/

Q8302 ”Serial Printing Variables at a Specific Time Intervals Prints Size of Array Even
If Array Is Not Used”: https://stackoverflow.com/questions/40554356/
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Q12890 ”Reading a Serial Port - Ignore portion of data written to serial port for certain

time”: https://stackoverflow.com/questions/19874623/

Q17177 "ESP8266 Panic crashing when updating HTML template though Serial commu-

nication with Arduino”: https://stackoverflow.com/questions/70233532/

Q1602 "Why ESP8266 hangs in this part of code?”:

https://stackoverflow.com/questions /45492346 /
Q6707 7 Arduino Memory Leakage”: https://stackoverflow.com/questions/25601716/

Q10803 "How to disable other buttons while one of the buttons is pressed and reset by

pressing another button”: https://stackoverflow.com/questions/67833449/
Q20387 "registering if a button is pressed”: https://stackoverflow.com/questions/58981913/

Q1050 "How to hold wvalue for the state of a Dbutton for a timer?”:

https:/ /stackoverflow.com/questions/55974470/

Q3075 "Is there a way to convert raw MPU-6050 data to a 0-359 rotational data”:

https:/ /stackoverflow.com/questions/61754933/

Q15378 ”Storing many objects and their data within arrays from IMUs for further cal-

culation”: https://stackoverflow.com/questions/68517847/

Q3467 ”"what to do with unstable ultrasonic sensor values”:

https://stackoverflow.com/questions/70145994/

Q15267 ”Controling Light With Photoresistor And Serial Communication - Arduino”:

https://stackoverflow.com/questions/18840864/
Q1913 ”Arduino 4-20ma Accuracy”: https://stackoverflow.com/questions/43659369/

Q19152 ” Arduino Balance library error”: https://stackoverflow.com/questions/41279525 /arduino-

balance-library-error

Q14689 "differences in bitmap or rasterized font bitmaps and text display on 3.5” TFT
LCD”: https://stackoverflow.com/questions/67465098/

Q7517 7 Arduino SD card select delete”: https://stackoverflow.com/questions/16956238/
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Q1964 " Arduino IDE ESP32 device using SPIFFS to save”:

https://stackoverflow.com/questions/67121600/

Q18177 "Time interval - I want something to happen every x milliseconds (Arduino-not

relevant)”: https://stackoverflow.com/questions/30394316/

Q16012 "I am  not  sure how  to  use  Serial.println [closed]”:

https://stackoverflow.com /questions /62492621 /

Q3877 "GSM shiled and Ethernet shild compatibility”:

https://stackoverflow.com/questions/24404602/

Q9083 " Using Sparkfun’s MP3 player shield with an Arduino Ethernet Pro - SPI prob-

lems”: https://stackoverflow.com/questions/10150588 /

Q7415 "Why arduino voltage read is higher when there is relay turned on (a load on a

digital pin)”: https://stackoverflow.com/questions/25475259/

Q17855 "Problem with Flash size on ESP8266-01S on VSCode (PlatformlO)”:

https://stackoverflow.com /questions /70238001 /

Q10099 ”Arduino error "unable to find a register to spill in class 'NO_REGS™:

https://stackoverflow.com/questions/39255127/

Q20001 "How  to  use  Arduino-Makefile — with  Sparkfun  Pro  Micro?”:

"https:/ /stackoverflow.com /questions /33158180 /"

Q349 ”"Arduino  program  with C+4++  Visual studio Community  2013”:

https:/ /stackoverflow.com/questions/27920554 /
Q3339 ”Compiling error in Arduino library”: https://stackoverflow.com/questions/38425750/

Q2032 "In function ‘setup’: speck.ino undefined reference error on Arduino-Uno board”:

https://stackoverflow.com/questions/54539079/

Q17792 "IoT DevKit Setup Issue: What Should I Select for Board Type?”:
https:/ /stackoverflow.com/questions/50707784/

Q7351 "Why is there no function findCard() in the class RFID?”:

https:/ /stackoverflow.com/questions /55359233 /
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Q11896 "How to prevent memory gaps in CH++ new/delete?”:

https:/ /stackoverflow.com/questions/66529637/
Q3323 ”Operator new for Arduino”: https://stackoverflow.com/questions/16274451/

Q15315 "Arduino C random LED code not turning on all the LEDs”:

https://stackoverflow.com/questions/47021714/

Q1255 ”Overloaded function call double is Ambiguous”:

https://stackoverflow.com/questions/41688952/

Q2298 ” Arduino int16_t to uint&_t conversion weirdness”:

https://stackoverflow.com/questions/44186138/

Q19208 "ARDUINO  Element in array won't get assigned a value”:

https:/ /stackoverflow.com /questions/67232132/

Q18126 ”Platformio compile error: ArduinoJson6100_100::DynamicJsonDocument has no

member named 'nestingLimit’: https://stackoverflow.com/questions/55428794 /

Q15031 "Can I use a class to control objects from another class in C++7 (Arduino)”:

https:/ /stackoverflow.com/questions/62617458 /

Q5328 " Arduino digitalwrite not working like it should”:

https:/ /stackoverflow.com/questions/29132067/

Q8967 "Toggle a  single bit on  Arduino +  74HC165 +  SPI”:

https: / /stackoverflow.com /questions/41869240/

Q14481 "Is it possible to use a SPI flash chip with a arduino (Atmega328p)”:

https:/ /stackoverflow.com/questions/56322651/

Q18624 ” Why  Vector is not  storing  Strings  ? (Arduino) ” :

https://stackoverflow.com/questions /63558466 /

Q9396 "Stumped. Bool values from class objects are returning ascending integers?”:

https://stackoverflow.com/questions/72149556/
Q6146 "esp32_cam read and process image”: https://stackoverflow.com/questions/64264509/
Q5190 ”Multiple tracks audio”: https://stackoverflow.com/questions/40796425/
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Q7405 " Arduino Processing communication repeating action”:

https://stackoverflow.com/questions/41728126/
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