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Abstract

Abstract

Keywords: Building, Elevator Equipment, Remote Monitoring, Technical Manual of

Remote Monitoring for Building Elevator Equipment

I.  The origin of the plan

Recently, accidents of injuries and deaths caused by improper maintenance and repair
of buildings in Taiwan have been frequent, and the use of over-aged elevator equipment is
common. The number of various types of elevator equipment is also increasing year by year.
The construction supervisor should strengthen the installation of building elevator equipment
and the implementation of the inspection and management mechanism.

In response to the development of new technologies such as the Internet of Things and
smart technology, domestic and foreign elevator companies have also tried to use ICT and
AloT technologies for remote monitoring and management of elevator equipment. In 2020,
Institute of Architecture, Ministry of the Interior has completed the “Feasibility and
Promotion Plan for the Introduction of Remote Monitoring Technology for Building Elevator
Equipment” project. We have compiled data on the development of remote monitoring
technology for building elevator equipment at Taiwan and foreign countries. The application
demand analysis and feasibility evaluation of the remote monitoring technology for building
elevator equipment has been completed. We cooperate with architects and other relevant
public associations to handle expert consultation meetings and promotion activities, and
introduce technologies such as remote monitoring of building elevator equipment and

equipment failure prediction to relevant professional practitioners.

Il1. Research method and process

This project adopts methods such as literature research, on-site investigation and

Xi
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expert interview analysis, expert consultation meeting, "Technical Manual for Remote
Monitoring of Building Elevator Equipment” (draft) writing, and application promotion
activities. The technology that has the feasibility of remote monitoring of building elevator
equipment is screened. We analyze the difference between the development of remote
monitoring and the current inspection system to propose technical architecture and hardware
requirements. Based on the above investigation and analysis results, the "Technical Manual
for Remote Monitoring of Building Elevator Equipment™ (draft) was developed as reference
for lift equipment operators, architects, and construction investors to independently introduce
remote monitoring technology. We held a consultation meeting for the industry, government,
academia, and research circles to revise the draft based on their opinions. This project also
cooperates with relevant public associations to handle the “Technical Manual for Remote
Monitoring of Building Elevator Equipment” (draft) and one application promotion event.
Introduce the draft of the pre-discovered manual to professional practitioners, collect opinions

and suggestions, and revise the content of the draft based on external opinions.

I11. Important findings
A. The remote monitoring technology of building elevator equipment can be divided into
the following six items:

(1) Sensing equipment.
(2) Monitoring equipment.
(3) Transmission equipment.
(4) Computing equipment.
(5) Control equipment.
(6) Data storage equipment.

B. After the building elevator equipment implements remote monitoring technology:

(1) Save maintenance items and time for elevator equipment maintenance units.

Xii



C.

Abstract

(2) Can reduce the shortage of professionals.

(3) For users of elevator equipment, there is an opportunity to reduce the maintenance
cost, reduce the chance of equipment failure, and shorten the waiting time due to
the failure under the premise of the same function.

(4) Itis of positive significance to the entire related group of elevator equipment.

In the "Building Elevator Equipment Installation and Inspection Management
Measures”, "Building Lift Safety Checklist" in <B-23>, there are 71 inspection items
and seven categories. The following 18 types of inspection items can be inspected. The
operation data collected by the end monitoring technology every day can be used to
judge whether its operation is normal or not, so as to replace the on-site inspection
work:

(1)  The main power supply is disconnected.

(2)  The abnormal speed of the elevator equipment causes the overspeed switch of

the governor to act.

(3)  Abnormal operation of the compartment brake device.

(4)  Abnormal operation of the main engine brake.

(5)  The main safety circuit of the control panel control system is abnormal.

(6)  The car door (inner door) opens and closes abnormally.

(7)  Abnormal operation of the compartment overload device.

(8)  The safety circuit of the carriage is abnormal.

(9)  The limit switch at the bottom of the elevator road is abnormal.

(10) The gate (outer gate) opens and closes abnormally.

(11) Abnormal safety circuit in the pit.

(12) Abnormal pressure in hydraulic system (applicable to hydraulic type).

(13) The height difference between the threshold of the carriage door (inner door)

and the entrance door (outer door) is too large.

Xiii
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(14)
(15)

(16)

17)

(18)

The carriage runs up and down for more than the set time.

Abnormal slack of the main steel cable (applicable to hydraulic type).

Failure to activate the function of recalling the evacuation floor in the car in the
event of a fire (applicable to the fire protection performance of emergency
elevators and gates).

The work platform switch is activated (applicable to machine-roomless type).
Whether the nearby floor stop function has been activated when the power is

off.

V. Suggestions

Suggestion |

Handle the research on the service mode of remote monitoring of building elevator

equipment: Medium and Long-term matters.

Organizer: Institute of Architecture, Ministry of Interior.

Co-organizer: None.

Xiv
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WX 4 Safety rules for the construction and installation of lifts — Lifts for the
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TEERM || ARREOLBARERAABRZIBELETR BRERZ KRR/ 24RHEH
£3 w2 EERMERAHE
2ERHFENS
MBREGERCFARAMMEZZIBRARERRAAGKRGZLE
R » MR ET] - B RBRRES > ANREZRGEE A
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15827-50 B0 AR X RGTRLA] S HE AR AR

REAE(105 4 8 A 43 fiE k)
CNS 2866 | B7042 |44 ~ FMEPS 46 A I [ TR & H A (3 CNS | 1050829
15827-20 ~ CNS 15827-31 ~ CNS 15827-50 ~ CNS
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Safety rules for the construction and installation of lifts -- Examinations
and tests -- Part 50: Design rules, calculations, examinations andtests of
lift components
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XA Safety rules for the construction and installation of lifts — Lifts for

the transport of goods only — Part 31: Accessible goods only lifts
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4) BEBRWAR  HAATHRETEERMAE R XN T ERD » #
EABRBREIBEEBREZIAR -
(5) mERME HEPREFTREERMEL  FHRITHRETELERMEERITH
BHTREEHIMRERE A -
6) MEB HHAATREFTEERMBERERE  EXBNMRERBIKFAR
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(1) BREETHEE LA
(2 AR EIE AL TAAMRHE > 645
a. WALE T AXM (Video Audio Input Device )
b. BB EHERRE R M (BYE ~ 5K~ #477F)
c. ®igEF M EILN @ (1/O Control ~ System Interface )
d Z# 2400+ (EAKRE)
e. 3M3EAey3EsE (PSTN ~ Internet ~ ISDN7 ~ Optical Fiber...)
Q) BERBMEEAOTIHELLELS T ZAHMAR 835 ¢
a. BIRELTEITAR
b, EAE A ARK
c. WBAZIRENAARR
4 £XZAKAET & > &5
a. BOX—BOX » £ & E %4 AEHEN
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d. Integrated System 4 % 4
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3.1 A R AREER

1. 8> % 4 (Central Monitoring System)
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TR BB IERN  REZRAGIEARRNBEN - TIEATEE A Fx6E
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(2). 3% E# R4
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ERYBPUARABTF R BAAE  ARARTTREN P REZ TS #
RHERP SRS BFHETEALCD 5% FTRSBRA ¥ REE T ey CMS
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(4). 7 P2t AT K A6 S2 8%
Prefiesk it e E - EATh A FHF AR - RER - ARIBETK
REAMETENR > 7 CMS A2 %4 BITRBRAMRLT 2H -
2. 2R & E1%% #E E (Unintended Car Movement Protection)
EAEPIFBREEABRY  —EARRBGRAFERNZASE > LAY
HREBWAERGHE AEEABBTHERMNE T TIREEFET » AR
BERE -BITHRBAGEXBAMITRET  BALENBHYRL2EE  #ERE
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3. &7 B ¥ # % A #(Self Rescue System for Car Slipping)

F #i-11

106



eI TEASBERERRET LN TR

U3k 3 A st don B R F M (B F)

EAERMAMPICRET » RGAPPFERERAKE - S RRELEBHHN > 25
A HE B AR RATEE  EERAFEMIIE REH% > LB P B IREE
RBH A 3kt - ARFEDINBEME A XBHIILRERBH I TARRSE
2O R) 0 A A& ARSI AF EARFS o
(1) 7R FHHKL
A ERMBEFFEAMIE M & %R AR B A it £ B KB HEF £35)
WiFa BB —EARBH T ORMRGNE A EREFEFHELIIE -
FRAFHAPI RS
(2) EFEIREBH
BLBF 0 A FERMAF A BEHGES O RERFERMEMARRBER  UELFK
BE -
(3) aH@RHgps
FEAFER AEEHEKEHERETERAR R DM E B45 8 |ERF
DRSS RCECH SR JRUE S TR NE A P I
. E4TA#ARME E (Ascending Car Overspeed Protection)
A MR LATR SRR BMAME] LATRERBBREART  REBHREB(RL
bl R B )AF A R AT AR A R R AR R BT RE T X287 -
(1) #4748k
AEFHAT  AEXMARLRES LET - SASKBAMNE LR RE
BEEE 0 $RA TR L LITAR -
(2) EBpeFfARl
E MR LATIR AR AR A D NIRRT 115%) » iR B B R 3%
BT Bp B4R R B F kAR ik 0 BAAER BN AR MR PSR E R
i HAF 0 BB L F R T —RIEFEE)
(3) B#EMHfs
A RW 0 B BBARIFL P AT R 2] R[] -
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T A ek B ol £ (R F)

5. ## /) 4 $) 187 4 % (Brake Force Detection System)
ABEBRGHEINARENFE  AHHHEETRBTERENRA - EREN RS
M AT AHBEALERBEBOGEFABRTIEAHRIE  SAEN AL
MAEEMEREL B0 GRA R BITHERE > BRAEBTREAH -

(1) ZEHRPEEE AR

T A S AL B 0 A S E B AR B A E A 948 M (PR B AR —
R) o RALBRZTY 0 A AP EREERABRARB NG N LE -

(2 HEH BT R

WA ARHERBERNMBRRGNE FERBEEF L amils R4
HEMUARR > EEEHE N T ER AT REET 0 F0F A SF A R R
REEHAR TAZERARAT TS R4

Q) ZBEAREFRR

AABHESEEWBUNONE S ERBEMBFARS  REXKENRERL
B SLBP R > A GIE B BRI P ok BARTE[9] -

6. 1 & MR (Automatic Landing Device for Power Failure)

BEH > §FARTRAREL TR 680 A8 REHE  BRRE
REMMER > B EBEAFTMAGKR -

(1) $2#E

EAERGEERL R ARRELFEF FEAHRFROERKE T
YRRAREFER > RIRTLAGERIGIEH AL -

(2) #EMAF®

F 3% s o7 8k %, B BR AR B R AF R MA > 2T A BEATR KR > RREL
DHEREA o AATREMEAL 0 F ERM TS B 8RB E K EE[9] -

7. ¥ E AL % % (Absolute Positioning System)

RRARER AR LR S AR X RRRKAHE P T A
BREAABHEME o T B b bR ITH R AP GEBOE T ARy R F R E

F t-13
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T TERS B R K RRELHRIES T

PREN A R B B TR, (R

Bpig e R A BB T (Pl R 2R ER) ARG HERELR - KAKT
B P FAARBRAE - PUTRMBR B AR E > RIERZJEANELN -
(1) &E 5 RHF
AR AERNWE TFEAHAFRAERKEALP), 9T > BbERL
WARRAREFAFERE > FEREREBHEEIRGAER RILHE -
(2) & A E% s
BGAGRBEHERNARES TR T  TEHR LR EATRGOFEMLE &
TRDMEIL > A ZBETHRRBIRMEFET - KM Z 2B EATHRAEME
REAEH R R sk EERDMEL > RS AFRBLAALLTRTITERR

FAMALE » A EM AL WA IEFEST[9] »

3.2 @@

31 R B 1R A A s B K FAR A A 6938 RAE 0 A AR AL B R 9]
ERBAGELEMKELREP LR RAEGEA SHEEN IR RBRN—FE
sb o sboh 0 ARBACLAE R D B S 0 A AATIT AR R R BATR R L E T
H AR MR S 0 BB A A | Internet Engineering Task Force (IETF) ~ World
Wide Web Consortium( W3C )~ International Organization for Standardization( ISO )~ Institute
of Electrical and Electronics Engineers ( IEEE ) ~ International Telecommunications Union

(ITU) #[10; 11] -
< TCP/IP @3 &

Sever 3% %1 Client 3% > A48 493 TCP/IP & 31 & (Transmission Control Proto-
col/Internet Protocol) & & #H {8 4% 2 o sbiR AR K bR AR B B FRAR 2 a0 4R (ISO) P28 & 84
OSI(Open System Interconnect) % £ - N Z KX EHE > w ETUEREKR S H 6 H
AR A > 4o K485 ~ B4 - Token Ring % » B b & 435 % B2 g9 @ MH & o
TCP/IP P T # %t & 4 Bx(Datagram) &y K R £ F 4 sh > &2 7 Internet 9 € hkF R, »

AP P fihk > b TEREBEXETHFHRE 3 H 8 FEREM A

£ fit-14
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Fit i A R R B R TR (R

mE@l7] -

—fxmE > @M E R — B RK (Layering) eh44h » B — R A+ EHT
—RAFREORBERTREBCHER - @ TCP/IP BB ETAS BHUATEE » ok 7
= [7]

% 7. TCP/IP 1% 4% e /& R

M /& (Application Layer ) Telnet ~ FTP ~ STMP ...
% ¥ /& ( Transport Layer ) TCP » UDP

# P& (Internet Layer ) IP » ICMP ~ ARP ~ RARP
3% 7 R & (Network Access Layer ) | Ethernet ~ ToKen Ring

(1) fE M & (Application Layer)
FE A A2 K Fa] B e 1h € sb B B A 2 ARG EBAFRG T » Wi h EFHM4HE
i# (SMTP, Simple Mail Transfer Protocol ) ~ #§ % 1% #i#} & (FTP, File Transfer
Protocol ) ~ #8335 # Atk 1 € (TELNET) # -

(2) #%# /& (Transport Layer)
T3 25 1] o) FAHE ERFS 0 o8 #11 € (TCP, Transmission Control Pro-
tocol ) ~ 1% M & & 4} & (UDP, User Datagram Protocol ) % » & & {%#% &4 > i
BAEREMCHEE R -

(3) #9F & (Internet Layer)
ERTHA@EESEE— 6 ERAGMEX - RS IP abeh BRI E#
IS B 69 (2R E R TR EAHE ) ko #% 1 £ (1P, Internet Protocol ) °

(4) #WB78E (Network Access Layer)
KHEAB R TR T & R4ofTE A K E4EHB (4o Ethernet, Serial Line % )
RARZAH[T] -

RhEwRip i EBRRET —BRMEOTHRERE  EF0E% LR MK

Fal o AEA 289 AT @R B ARS8 F 81F o £ WS £ TCP/IP 3t e ayib A R 1%

F #-15
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eI TEASBERERRET LN TR

PR R M o B Bl F M (R E)

ey o —f8 TCP/IP #H o X hAABHAMEAAR  ME—TEROIHEHALETH
RBERR BABEHEXE RAREAR G > A AH 7oy % R EHRIREE &)
RE - rd— %) TCP/IP Hé > Mo a4s 7 Liw B ey &H - BHKER
AL — B R bAn L ASH > T A e TCP/IP 3 6148 dh A% 09 49354 80 B 3203 »
BUOR A — R B O RAFAMR  REGRBEAH A RERBEESTF P - 18
1R¥ 6y 72 57T LAE 6 R & [T7] -

EX 2 R P 3%
(M) (U HEH)

-

R
= N
Wk
- W
T TR
L 1 A ] E
ECFES

@ 6. TCP/IP {&#;42 7

33 BEKE
AREHEHGORE Ao MAfELNREB VO BE R wH M ELE »
HiBG g ERRD T W 7 AT o BIFRE BERAEZ 0 B 8 A -
R FERBERETASL ) EAHETHIERKE L AR AT X4

F Ht-16
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% F &9 API
BrAE AR

(RS-232/RS-485/

TREMA RGO EERE TR (RE)

v
| #4541 76 (DATA LAKE)

\ 4
R Ga %
4G/5G/WiFi

A 4

LESRER )

I

h 4
| i 4% B S A

A, it el Hoir AR AR AR AT A R B S

F #t-17
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T TERARFBERR BTN LY | ¥ 3

U S A R i o B dx Bl F 0 (R %)

REBAEXBAFABIETH ALY ARBITRIE - WwRZAAKRBERAFR
% R4St 0 C AR P AR 69 B E A2 SLBp i@ Ao Al A B~ BRI U R 3% &K
% P RRFs3R P -

B. & RA%NBE AREEF T A% AL
FRMBEEARBRERGE LB RMTA R F > AL GBI E il 40 o
R T ARG UL » T AR AT AT R Ao FAE TR - S R R R oY 415
wEELR -

C. 2REE®E  HALEH
F 3R A 24 /) 0 2 RAFEAT B Sb RAT 4 T B R R M7 04 Ba 4% A Mk A 6 AT -
ho R R IREEF » BT ARG F e FRIBIE TN AT RS R B RGR
B REHeFERE - @i KGR BB B  RVAEH XM R AR LR KE
BFIRRAE Al e = B [12] ©

34 EmFE

ABBGEMEEARERGTRTE > —REATHE9]:

A, S Rl M7 B2 4% B S 5

AR KB R B R B Mkt 6084 58 A B LSt Ao dk
MHREL - ZEKERMAAMERFREEEMBH TS dZFE LT
REAT AT ©

B. % & Tk

F R A A 0% B B 0 R oh L @R A ki 4a AT
A 0 R R ARG RER AL B A BB - B iR~ Bl
BALHEER -

(1) 7 M3 i BAR AR )

B M B B A S0 BRI A B R R MR AR B SR 0 Bl F R A%

R AT

+#-18
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ERFAFRERRE PG LR R

TR A Mt sn B £ (B %)

(2) X&ddR
EAERMRARBMEREY - EHRR - T BHFR TR A Ek
MBI A LM ESH BRI PO RATZHAMBRIEFR -

() BBk
s P T ST R WK ) A MRkt 0 BB le T RYF R K G547
F TAZERATAE R IE o 38T AR T B3Rl M % 2 RR AR TR -

3.5 F Mt
M — ey A%t AR S 40 CPU 4% B¥ TR ~ 3y & 205 4]
R R TER A RN EY WA STHEE - 82 - RGN - RICBHIEF RS - 8
B R E A 0 RS TR RE R EZRESN > ASREFTF KRR
IRIR S ~ KR o) FAE R - R R S A CHAE - T TR REIT T4 - RERAY
HmER & B[I] -
1. 5 F3& 4 B 4T % #u(Elevator Monitoring Control System)
() EHARERPAT D QAR MR R E  ET 7@ ~ MMPIRE
BKAE ~ R B X F A5 R AE BP B AT
(2) B#ETHRAE: A BFRBRAKER ALK EETERREZE O
KA P LB BRI B HES o
(3) EATFM sk BPOFLHRE 6 A B R MmETHEALANGFS  BORALTH
B @ARAPREEZNNBHZEN-
(4) ZBAEHIEE NN RSB AT R B BIEE N 0 A ERF
B2 54 - EMEEERE FEETRE ~ 357 bR AKE -
2. 4rdbhsg ke Fk KR B E (Infrared Screen Detection System)
AR MAMPIGREY  ER S EMETFRIRERA > §ARERMB B4
b &R AR X I HCBF o Skt P 3L Bp RO B P SRARAE B PTRAE 0 fE R
B G K EH R

F #t-19
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T T AR BRRFRRERBNEY TR

U3 Sedh A e ph o B4 Bk F L (R F)

3. & % %) 3% #¥ (Earthquake Control Operation)
E AR AR R A A 0 BP BRI AR 0 BATRB @ o A RBRE N
RAMERBEELE  FHERMEI M B ETHERHE - AR
fis B B)4F JE R AL - ERAPIBIORE - AR RIR N R AL E -
4. ¥ & %38 @4 4t (Fully Loaded Pass Function)
EHER M ERRERBRRREI XM (— A 0%E WA ER) AL
B ERYRFRRERS P B $EE 0 ARG ERRE -
5. 5% 3E#% fE(Non-Teasing Control)
TERAREBERRED MR L E OGS 05 TG H I ABER A
B BEHBHATA M IR - R@ERKZAERRE - [13]
6. AR
ARG EGARIRARERRES 0% R THERAMA R EEEE R
WY KRB F R RR R4S e R -
7. BOYHERMEARK
AMBBMTHEARY " BB E ) 24 REMA DMK MRS B 091 R
ERBEN REGH ARG SEARERSIE  RAAFRERTF R )RR
M o
8. Mirwi
RETHER Y > BB TEEFLTHLETHR B4 RAGHEM b2 &
AR B 146 o9 B -
(1) T#ZFEHAL
RETHERA > T "BR R, & "M MM, B354 BRE
W 5
(2) EEMsEF
AATARETMaTA T XA TR THM,
(3) A& A4

4120
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ERFAFRERRE PG LR R

Ti o A et o B R A (R H)

CRyE B | TERARAE 4408 K dda » (KE B E Sudksaik b Rk 160
B °
9. ANAFEE
B SR T HIE A BEEBHIERE AL > BRI A B ARE
TRPEFEMAH  HEARFHFZETH - BREHEHR -
(1) fam R A%
ANREIEZRLT B HARRGES AR > BB BB RERM -
(2) B ERIKFA MR
ERGES AN S AR BT IAY > R4 8 BRI LIEBF
(3) 4z4atz Hh o
o Bp BE B AL TR 1R R A 0 G R BAEASEER]
10. F# &
RETHER Y > BB F R E APP 155 TR B4 AR B 4388 X dda™
B B8 1S 0 R -
(1) KA = Aok 32
REZBFH - FRETHE L > #74 QR Code T & APP » 7T i K
P A M AL
(2) BskAER 7R
AYERBEGEEERRBARER  BPTRTERTAEYE -
(3) RATRAH M &
T APP AHFFAAYE » TRERTRIEEE X RY - A 2 E8K B 13§ R
B> B4 RAERSFEGFR -
11 F%o & &Ik X 4

(1 F%%
REARGORBREERN  BFEO LR TS » TERTEEME - REEA

BB Atk TUALRBEEFEER > E2HRKR -
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T TR BENKAHE SRELP | K3

U3 5 A et on B ks L, (2 %)

(2) FRAE Xixda
AR ik REARG K FHEFLREBHO0SE L A58 BT
AL I b fs RREE > ATRE M & - REBAXRBA G R MiRsE TRALRBA
1% %R » B RAR o
12. F &%
HRABEZRETUEIHMAMNERAAEN > RELBLTEG - A6 - REEHTF -
ARG EGHETEXRCHEMM - BHERFEEHBFE PO FES
BAFHRETHEIRMK -
g B SRR XX
4.1 SOCKET
A AN
"Socket | S > AR B 7 £ B Ao 44 5 K K% (UC Berkeley ) > 2 BSD UNIX 4.1
FRPT A ) B A S o AN EHI R 0 BARERAMA UNIX &94% £k o
Microsoft % T &4 Windows 324t —% TCP/IPAPI- {&4&4% Berkeley Sockets 5} & v
PAggibzEfb o & &K H Windows Sockets » % f§4#% & WinSock ° Sun Microsystems 7 3] &
2 Java H)EBAKML 0 4935183 API BF 0 4% B8 — ik Berkeley Sockets #9454¥ » B A
2§ @it - B A Berkeley Sockets HIBF -~ AP &% - BB ETRBYH > X
% %k TCP/IPAPI & $48 > B sk 8% A2 Berkeley Sockets: & %4 ¥ 4% %k TCP/IPAPI 2
N
Socket 3% — A4 Lay@AmE  ERAHF REARZ XA ZELE] Socket 27T 24
Fo 4885 b AE A —JB 18 3% BE 1R 4R o Socket 2 gY@ Mt ho B4 ¥ A S A A (Process)
Z @M —% 0 R REARF 2 R 6931813 F 7k  Socket & — #8745 0 A2 XT A sk
— A @538 o (A AL Socket frhkf Socket &9 RHEMEIL » AR T LB T
frhk 1 Socket & BfiHME -

Socket 3% 4 " | &4 "o - ©& BSD 42 JrRAT4R 4t e —F45 2k A &6

F #t-22
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ERFAFRERRE PG LR R

TREH A ERHBREERE TR (R

IR - CHERBBEMNER (Pipe) R4 TRELF X M@ R  (Interprocess Co
mmunication) &94E 7 » 3t B X 4% T #8696 o A F T A “Socket” % &+ (Sy
stem Call) R&EX¥ > B EEA—18 "# £33, (File Descriptor) °
"WEAE L AFSARGMER  HBMRARXIEARS "@MAER, (Communicat
ion Semantic) - v : BHTHRHMEE - MEL B RAFNUREFE  EF > T4E8 1T &
BfB—BR TER FR2-EARGRXREREA (Parent Process) RIX—1ER
ERAMOERETE 2 "HE  FTRaRERTS A EHORERFR %YL 2
ERERERZFRZTAGFEENFE GRS L[14] -
B. %1ERE £
(1) MAE (Application Layer)
& 4649 3% FE A 4o Telnet ~ Ftp ~ WWW ~ Email ~ News ~ BBS % -
(2) 1%# & (Transport Layer)
EREBRETEY ~ /A EENE  REEA BRI AR ST
REREEABTHEEZOMA LTS - RETHE - ARFEYRBLERER &
E5EA -
(3) 43/ (IP Network Layer)
ARG RRE I G RATRIRE Gk B $ Route X 3848 ~ HIL K B #h
Rt - BEREBRAERL HESHEBEREEEH  HERMER
& &) Route & #H¥% 1% 354¢ - Internet 4935 /& 1) £ % IP (Internet Protocol) -
(4) 4232/ (Network Access Layer)
AREEE R EIE M ey FHE(Frame)dy 1 2]/ 4 ~ dx /£ E453%
1R EEMHER ACK HEEMHGEFEEREHRERE  RERHFEHO
1wk e R4 s EH[15] -

4.2 MQTT

A @9
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T TERARFBERR BTN LY | ¥ 3

U3 S A M as i st Ba 4% Bl £ (R %)

MQTT[16]31 .15 7] i& ] # (Message Queuing Telemetry Transport) 5 ISO 4%
(ISO/IEC PRF 20922) [17]F #&# %A (Publish)/3T B (Subscribe)$t X 643 &4 & > T

AT AREENER o BT E TCP/IP R E# L & AMRMMAERT o m K E
LA B MBS IR DU R B BT LT Mt 0 A AT ARG & - Ak ©F Z— @R E 1
WM o AR RE AT E e TR E -

MQTT % IBM # Andy Stanford-Clark 14 +40 Arcom ( & # % % Eurotech) #
Arlen Nipper # 47 1999 44 8 64 18 $U# € o Ao A4 85 R A T AL 5K 60 #3598 S Ao i)
TEARMGFRATRZIT  RUEB B ERRASASHEZ M AT TR =&
) 1@ M € - 2011 4 11 A > IBM #v Eurotech #§ MQTT 1} i€ 45 M 45 & 7 % 32 B MR 45 45
% %4 Eclipse &4 & » 3t B soA Eclipse M2M Industry T4F 42 4% - 2014 4 10 § » MQTT
iE X 4 g — 18 B 2 iy OASIS Bl 4% 8 ( Organization Advancement Structured Information
Standards ) » #% 2 AR E R ES - CRX—EHEEFHFH - BBRBHEF LR
Ik & Al ) [18] o

MQTT # #4X % 89 & B & Message Queueing Telemetry Transport ( 3415 %] & 4%
W) A CEFRAEMERE  MQTT A MQTT » RAREF MR o &4 MQTT
WM MEN B > FFBERANRIES T RAEBIALA ROHBEEE > B
Ee&A % MQTT 42 X B4k M4k B4 R > A 4% Arduino 4% #1148 (C/C++)~ JavaScript
(Node.js ~ Espruino #%#]4%) ~ Python % - i % KR 464569 MQTT AR & » 44 B4
MQTT 4848 ~ # % 244 % 2 1 (Machine-to-Machine, M2M ) & il R4 43 3k % i § -
Facebook Messenger & Bp 8 @ & I MQTT # & [19 : 20] »

B. MQTT 4%

MQTT #9245 B5 7 E R — 38 B &M XA T a8 Mkt eyt € » Bt
CAT T B o) WA T A ARARGY 0 T B B GYRR A TR R & 64 o Rl A A AR 1K A Ao
WA A IoT B BRAFEREXRABRREF - MQTT X & At wrmx:
& M2M @i e - L BEHF R THE[19 :20] :

(1) 7% A &) TCP/IP i 4%

¥ #t-24
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ERFBUR

FRpEREET AR

2
3)
“)
®)

(6)

T3 A et don B Bl F M (R H)

& FA A5 1 S3T B 44 3R & AR SE AR

R = AR B 6y 3% AR5 H ¥ QoS(Quality of Service)

AR A NEE A 2Byte iRV H OB EN A > LRV EBHAERARL -
¥ix 1% % %% (Last Will and Testament)# #] > & Publisher #v Broker % fij#4 &%
B4 oF > @404 TR L Will Topic #9 Subscriber °

XA ¥ M F 7u(Topic Wildeard Characters)fe 3T B 85 =T BA{E A 45 % F 7L — R 3T B

$MEEA -

C. MQTT & eifkt k32

MQTT 4% A % # (Publish)/3T B8] (Subscribe)&y s &R EMH] - JeikHIF &4 4 BX
Z6 0% © £A(Topic) ~ 444 % (Publisher) ~ 3 & ¥ 435 (Broker) & 3T B # (Subscriber)
Publisher %38 &) &R » 1% & %4 Topic &3R4y .4 £ Broker » Subcriber % Broker
F IR 452 P 230 8 ) Topic - %48 MQTT @A A2 k4 B 9 Arow[19 : 20] :

BlwR T ERE—BERRA A% > A MQTT & ifi42 Bp #£ 8 & & #] % (Publisher)
BHEBENE E P 45 (Broker) ¥ Temp &4 4 #(Topic) £ » & %58 A £ET X F4#4
(Subscriber)# R E ML - BEBERB A LA E 4w E 10 A7R[19 2 20] ¢

-
o )
st
Publisher Subscriber
)‘ Topic 1 S
Publisher Subscriber
Publisher Ses Subscriber
@ y

B 9. MQTT @ 3A A2 2244 H
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T TR BENKAHE SRELP | K3

CREM A TR R T, (B R)

e

W ,'iﬂ"L
L) vu\-,\\%

" publish: “21¢C" laptop
6 |

- Hp

Sub Srnb

m‘
temperature MQTT-Broker

sensor

maobile device
B 10. ;2 E R A %A 2R
D. MQTT :RE¥KRX - HaKXA =8

(1) Fix Header (Bl &4 KX 31 €1) » 2 Message Type % 4 bit 315 > 4 16 1 3(F 11) -

bit ¥ s 3 2 | 0
byte 1 Message Type DUP QoS Retain
byte 2 Remaining Length

B 1. Bl Xie
(2) Variable Header (% /4% X 3t 6)

(3) Payload (316 7 )

B AERBREREZE LKL T AR SEEHKE

HREMAERMBRELRAT > BARAZ DM AEREH Lo TATL

50 BEBRZA S TERRT AR SEEH

AENBRAREREYESBUIRMRBREY > BEFRZA 2 BTHEEH I X >
MRENESHMOEREEE - REEHIEABUT RIS A AR 2F LB R
BRI EREE > TRERNDTERARERMEY > REXRBRBMMERIR
R AEBRMERBMRAEERY  SRAREFAZILFIRE -

F f-26
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ERFAFRERRE PG LR R

IR E N B R AR SRR T (B F)

8 BEERZERMAREANAZLEEHNEER DI RAEKE X

f& & 2 5 9145 8

A | MERFERR I BB EORIE AL NE S BREME 3] B
RS ~ By B ARFS % -

% | RBARIEAE(SHMBEY) AERUARBENITHRTEH - AE
QR ERRE  RASHRS - FAEEE -

BH | MM EBERAEAARRENTHAIG - NECSMAEH 4K F
# R AL R #(MyData) -~ B# 4% £(ODF) % -

B | FBEREEERHMREA TR ERREERS NEASAEGH R
ﬁ"ﬂﬁ /@miﬁﬂﬂ\\ﬁ ﬁhﬁgﬁﬁ%mﬁig°

gp |BREABORBAERATERBS - NEESRARKMET
£ BATE - & 5RERS %%ﬁ%mﬁ%

E%?mﬁéiﬁﬁﬁﬁﬁ&mmﬁ%*%% H e MRS EMBR TS HE

4 BMEBE -

AR (BN -THEAME - ATEARATERL NELLXDALERR

BB M ZRARGEM REM - R8N - THME ) REE Pl

B R X BRI E

MR F BT AR A EET S RAAMERBEFRE - NEASBEAT
HER | MR R R AT @A)~ R BRI ERA c FRAREETHEEAALT
HE
BAE IS S BANKABR BB E B REAE > RELESATIR -~ B4R
BEBRE -
A ¥4 R o AR ARG N B B = RSP BRARR R R 0 £ B TS
KB B » I BB RABRN MR - IR OASE LN N B R ENEAH

Fi -

Fu i

AR R BBURES T EERME] (106 £-109 F)[21]

52 ABBBRELAAKEIZERARSFHERE

REMAGRBHEREL AL BALDPHEIZNZLAEBERENRERAR - &

.l.

st BRI 000 30 > PP AR 2 A SR BRI B A AW 2 A5 8

B s AREa Rt REGWERER ERD T alERE &

ANEZBNEZZEEERE > wB 12 Fiw -

+ 27

122




BT TR B R R R TR

CREMASTARMEERE TR (EF)

FREFMES
% 15 40 8

B o ook oA B

B 12 ZEMAFRBRBREELAEZRMEE

53 ARBRBBEREZEAKT AR BHMEREHE

BTHMREENAGIBREREZEZAAN A RELL A eBEEHELS
A. #3mih
(1) EomFIARE G RRARE SOom kB R R RP BN EMPAMRE > FTRY
W23 a3 IP 2 F - DNS 354 ~Port @3 &~ @i ~ wEH X -
PRIE  E A E A ML AR R AT
(2) HIBETAEM  HTHIEH A A RRR B H X Lm0 ey B4 LAMRERL
BT EMN > OEBERRORE R -AEEF - F -
B. o EMH
(1) #IBHRENE: RREREY > BHENSEREHERY—FHER - ZRIERME
B i Rk HRAR AR 0 AR LB B R AE AR IR -
() HIE R M ERHIE AR ER P R Bk B -
C. BB RASL
(1) HFoE EmAATRHARZREKGZ P MATHBIABZLHRL &
N ERE A kI 5% (Account & Password ) ~ 2% (Credential) % X %
B e

F 28
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ERFAFRERRE PG LR R

CEEM P AR SRR T, (R

(2) MMREIE: ¥ Croah A Pk B A KM EZA P 3 =T SAHHIR 8 B0 4
RELIRAE o HRE N RAETEAEERBELEZR MRS TR A AR
BIEE AR -

Q) HBMEM HALEEMAALOBBLAKZLEMRT  LE&T—ERENR
# o BEBBAETRMERRR B 13 A7) -
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