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Abstract: We have defined ECHONET Lite WebAPI(EL-WebAPI) that is based on HTT/REST framework in order for Web
Application to control ECHONET Lite devices easily. We also defined Device Description that describes device specifications in
a machine readable format. We have developed the Protocol Bridge between ECHONET Lite and EL-WebAPI to evaluate
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EL-WebAPI utilizing Node.JS and Node-RED.
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F8 7€ L 7z property O fil D HL 1.
PUT /<deviceld>/properties/<propertyName>
F8 7€ L 7= property D DF%E.
POST /<deviceId>/actions/<actionName>
FE 7€ L 7z action D 51T,
GET /<deviceId>/events/<eventName>
FE € L7z event @ log @ Hufs.
43 T—RRLET—2BE
T A REBUGERT 238E, TroF#HTxIsT 5.
A) ATV b, TaRT g, REBIEIATEZERT D
B) T4 ORI EFESHES
C) BHMEROT —FA2RBETIHH— LIcMiEL EETD
FT7T=s b, AT g, REOLANITEARNIC
ECHONET Lite D J:3ED description % F]H L lower camel
case & LCEFK L=,
W3C @ WoT FZ7 7 hTiE7—#M (data type) & LT
boolean, integer, number, string, array, object # EF L T\ 5.
ECHONET Lite EL-WebAPI Ti&_EFED data type % £/
LU T DOILREZIT - 7.
Data type “boolean” & “key”|Zi%, BV 9 H1fH & Z D7
%tk 9 % value” & VY 9 member & EF L7,
"value": {

<value>: {

ja":<description in Japanese>},

en":<description in English>}

}
Data type “number” & “integer” {2137 — & O HAL, fe/ME,

I KAE % 2R 97 2 ?unit”, “minimum” , “maximum” & V) 9
member % EF L 7.
"unit" :<unit>,
“minimum” :<minimum value>,
“maximum® : < maximum value>,
<o 28 EOCMEL LT

“percentage”, “raw” % E# L 7.

“level” (X5REZDO L~ L% 1 (F&53) b 10 (i) O
THET.

“date”i Date&Time % &3 7 —# . 1SO8601 HEHL.
"yyyy-MM-ddThh:mm:ss"® format @ string T % .

“percentage”lIFHI & & H R OBEM TR Y. HAIT%.

“Law I NNA FV =T — X 2 ZOEEHHT DS, 1oyte
T — & OFF| TRk T 5.

BEEROT — & ZRILT 521X array” & “object” % Fl
A5,

“array”(%[7] U data type DT — % OFEFITH D,

“object”|IEM PO EF DT — L NI SNLD T —H % JSON
® object WA THRKE T 5. &IHH L boolean 7> b array O data type
EFMA LRk T 5.

7% 212 EL-WebAPI O data type D—"& % /"7,

“level”, “date”,
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# 2 EL-WebAPI @ data type "minimum":0,
Data Type Desription Member Data format "maximum®:50
}
boolean true F 7213 false DfE value boolean
key RAEZ 29 keyword value string Example of REST response in JSON format (number, integer)
number [ E /N S S unit number {"integralEnergy":15.5},
minimum {"temperature":25},
maximum {"temperature":-100}
integer TR unit number
minimum Example of REST response in JSON format (level)
maximum {"airFlow":4}
level MO LN AR KT number
E le of REST in JSON fi t (dat
date Date&Time % %4 string xample o response in ormat (date)
{"date":"2017-10-10T13:50:40"}
percentage | EIGEZBHHETET number Example of REST response in JSON format (percentage)
raw NAFVTF—FERKT number {"humidity":25}
C
array Ai5 - array Example of REST response in JSON format (raw)
object %ﬁ’xﬂ‘(@qj%@T*?ﬁ)b object {"raw":[23, 12, 0,...]}
W Ehs7 — 2 2 RE
T5 Example of REST response in JSON format (array)
LLUFIZ Device Description N data @ikl & REST @ {"energy":[20, 34, 59, 109]}

response # & 7R 7.

Example of Device Description (Boolean, key) Example of device description (object)

data:{ data:{
"type": "boolean", "type": "object",
"value": { "field":[
"true": {"ja":"®B¥HY", "en":"Fault"}, {
"false": {"ja":"®HEML", "en":"No Fault"} "name": "r"
} "description":{ "ja":"ZR", "en":"Red" },
} "data": {
"type": "integer",
data:{ "minimum":0,

"type":"key", "maximum" :255

"value":{ }
"normal":{"ja":"HEEL", e
"en":"Normal Lighting"}, {
"night":{"ja":"®H®&", ‘name”: "g",
"en":"Night Lighting"}, "description":{ "ja":"fk", "en":"Green" },
"color":{"ja":" M T —4T", "data”: {
"en":"Color Lighting"} “type": "integer”,
} "minimum":0,
} "maximum":255
}
Example of REST response in JSON format (Boolean, key) b
{"on":true}, {"on":false} {

{"operatingMode":"color"} "name": "b",

"description":{ "ja":"#", "en":"Blue" },

Example of device description (number, integer) "data": {
data: { "type": "integer",

woa s ",
"type": "number", minimum":0,

"unit": "kWh" "maximum" :255
} }
}
data:{ 1
"type": "integer", }

"unit": "i",
Example of JSON data

(© 2018 Information Processing Society of Japan 4
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{
"rgb": {
"r": 20 },
"g": 255},
"b": 0 }
}
}

4.4 Device Description

Device Description i ECHONET Lite WebAPI (231} 5T
WA ZADOHAEDOFEIRTH S, W3C O REST K7 7 MZHEM
L, 43 HiCEFR L= data type = F]H 3 5. Device

Description @ Format % LA 287,
{
"type" :<device type>,
"description":<description>,
"properties":|
{
“name” :<property name>,
“description” :<description>,
“writable”:<flag to write>,
“observable”:<flag to observe>,
“query”:<data type object>
“data” :<data type object>
}
] 4
"actions":[{“name” :<action name>}],
"events":[{“name” :<event name>}]

}

# 3 IZ Device Description D4 A /N — DB & 773,

# 3 Device Description @ member

Member Description

type device type 44

description ECHONET Lite T/E % S 7oz D4
7

properties property objects DEH

actions action objects DEE

events event objects DEH

property.name property %

property.description | ECHONET Lite C/E % & 172 property

DX

property.writable property 7% write T & 235413 true, T

X WA false

property.observable | property DJIRFEZE (L% event THUfF T
X D5A 13 true, TERWIEA T false

property.query query @ data type. GET T query 2544
B O HFal

property.data property @ data type

action.name action %

event.name event 44

LTl & LCT— R @ Device Description D4k %

Y
{
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"type":"generalLighting",
"description":{"ja":" X",
"en":"General Lighting"},
"properties":[
{
"name":"on",
"description":{"ja":"ON/OFF IKHE",
"en":"ON/OFF Status" },
"writable":true,
"observable":true,
"data":{
"type":"boolean",
"value":{
"true":{"ja":"ON", "en":"ON"},
"false":{"ja":"OFF", "en":"OFF"}

"name" : "brightness",

"description":{"ja":"MEE",
"en":"Brightness" },

"writable":true,

"observable":false,

"data":{

"type":"percentage"

"name" : "operatingMode",
"description":{"ja":"EEE— K",
"en":"Operating Mode"},
"writable":true,
"observable":false,
"data":{
"type":"key",
"value": {
"normal":{"ja":"iHFELT",
"en":"Normal Lighting"},
"night":{"ja":"H®KI",
"en":"Night Lighting"},
"color":{"ja":" M T —4T",
"en":"Color Lighting"}

"name":"rgb",
"description":{"ja":"RGBiXE",

"en":"RGB Value" },
"writable":true,

"observable":false,

"data":{
"type":"object",
"field":[

{

"name":"r ,
" [

"description":{ "ja": (S
"data":{

en":"Red" },
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"type":"
"minimum":0,

integer",

"maximum":255

}
I
{

"name":"g",
/7 LATAES
}

’

"name":"b" ,

/] LTS

1r

"actions":[],

"events":[{"name":
}
45 TS5—0E
ERROR ALERIZBI L TIZ W3C D R T 7 MIFIRR 2\
TUTOX S ITEHR L.
ERROR 73784 L 7= 454 1% Status Code % "400" &9 %.
ERROR [§> RESPONSE [ZLATF® & 912 ErrorType &
ErrorMessage % iXJ".

// RESPONSE
400 Error

{
"type" :<ErrorType>,

on"}]

"message" :<ErrorMessage>

}
ErrorType I Error DT#JH % 7R3 keyword TH H. F 41

ErrorType Dl & /R 9,
# 4 ErrorType
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L7258 L7258
SET SNA % %13

L7=58

ErrorType Description Example
rangeError W E T D EAEER D | number,  integer:
SN DA fE2S min & max

ORI WGE
key: key M FAE L
RVEA

level: fE 2% 1...10
TRWGH

referenceBrror | X &3 5 deviceName
x> propertyName 72377
fELZRVEE

BE T D OB AL
BRI o565

typeError

MRS —EEMWN
R N TN

timeoutError

FEEE 2 5515 L7127 | OXFFFE il
— X8 error (ZXFhS9 | Overflow % & bR
LEOEE ERAY Ay

B2 5 SNA #3518 | GET SNA #%1{8

deviceError

(© 2018 Information Processing Society of Japan

ErrorMessage |3 ERROR Dl 4 5Lk 3 2 {1 & @ String data.

PUFIZ VAR ZDF 2737

{"type":"rangeError", "message":"out of range"}
{"type":"rangeError", "message":"no key matches"}
{"type":"referenceError", "message":"deviceName

is wrong"}

{"type": 'referenceError", "message":"propertyName
is wrong"}
{"type":"typeError", "message":"data should be

boolean"}

{"type":"timeoutError", "message":"timeout !"}
{"type":"deviceError", "message":"undefined"}
{"type":"deviceError", "message":"overflow"}

{"type":"deviceError", "message":"GET_SNA"}

=T —ME DI L LCTIL, Protocol Bridge A7 —%
MHT LA ET A AR T —2RHTH5E508H 5.

Protocol Bridge IX WebAPI @ request N % % Device
Description O FLik % b L2 =T —HW %17 5. ErrorType

CLIY3 CLINT3 CLINNT3

1% rangeError”, “referenceError”, “typeError”,
XIS 5.

ECHONET Lite TOTF /A ADx T —@aE, ¥y —r 2
=1 — R SNA(Service Not Available)Zf# 9 B4 L =5 —(C
ST 27 aNT 4T =2 DEEFAT25ERH L. #
FoplL LTI 22 HifFl6 2D, Protocol Bridge 1%
WebAPL TLLFD L ARV A &K .

{"type":"deviceError", "message":"underflow"}

timeoutError”

{"type":"deviceError", "message":"overflow"}

5. Protocol Bridge

51 #R

Protocol Bridge D# /% % [X 2 12753 WebAPI il Device
D4R % FLik L 7= Device Description & ECHONET Lite fill
Object DLk % Fak L7z EL Object Description % | L T
M 710 @D Protocol % 17> T 5. EL Object Description
!X ECHONET #égs4 7 ¥ = 7 FEEMIRE DT — Z {K[19]D
EREZFHALZLOTH S.
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WebAPI ECHONET Lite
WebAPI2EL GET
request >
engine SET
response < EL2WebAPI |, GET_RES
engine INF

)

Device
Description

EL Object
Description

2 Protocol Bridge DA%k

Protocol Bridge D#I{E % i BLIZFH T 5.

Web 7 7" U » 55 EL-WebAPI % |l L 7= REST @ request
%159 5 &, WebAPI2EL engine I% Device Description %
FIF LT Parse 17\, EL Object Description % Fl|ff L T
ECHONET Lite packet % 4% LEEZR ~2157 5.

H§#8 7/ 5 ECHONET Lite ® 2~ > R&%ET 5 &,
EL2WebAPI engine i3 EL Object Description % Fi| ] L <C Parse
% 17V>, Device Description % F] H L <C EL-WebAPI @
response & /EAK L Web 77U ~iEET 5.

%< D4 EL-WebAPI & ECHONET Lite % Hiffi(Z 254
FTIEEN [F—2ME] & 7 I v 7 4L —v
a v BERT LGN THD.

T — & OEFIZBT 5 15#1%, EL Object Description @
property (Z” magnification” & coefficient” & V> 9 member T
Flik &7 TV 5. ECHONET Lite ® GET D L AR AT —
H %= 2T BRI LR member AFEET DA 3L %
B L7DBIZ EL-WebAPI @ L AR > ACEWT 5.
magnification {¥ ECHONET Lite ® GET THf§ L7z 7 1 /3
T O ZE EEOEICER T ZBEOEHE R TEET — 4
Td 5. coefficient /& ECHONET Lite ® GET CTHf§ L7=~
B XT o OfE % EEROMEIC RS DRI 7 a7 1 D
EEEEE L TCRAETIHAOT e T 4 FBEERT.

ThIv AR —va UBRRERTaNT 4 ~D
GET request (213 query DS #TdH 5. Protocol Bridge 73
ECHONET Lite T SET 9% f% query CTIRET 5,

7RI v AR — 3 VIZBET A 8IE EL Object
Description @ property (Z”atomic” & V> 9 member {Z SET 4
X7 uNT 4 FHEPFIR STV S, Protocol Bridge 13
WebAPI @ GET U 7 = X  Z/%— X L T EL Object
Description (Z atomic &9 member BFET B AL,
query DfH % atomic member @ 7' 1 /X7 ¢ &K 5|2 SET L7
DHIZT T 1% GET §5.

52 R

EL-WebAPI % #& FiE 3~ % 72 ® T Protocol Bridge %
Node-RED % L T2 L72. Node-RED /3 Node.JS % F]
i L7 Visual Programing BRE: CTH 5. WEEDHAL & 72D
node % JavaScript TR L, node %%t L C Flow % 1EAk
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Request e IH H B S

GET/ generalLighting 01 O
% & 1> Device List
5

GET /generalLighting_01 Device O
Description Htf5

GET /generalLighting_01/properties/on | Response 73 O
{“on”:false}

PUT /generalLighting_01/properties/on | Ff& B A3 5T O

{"on":true}

GET /generalLighting_01/events/on “on”®d 11 7 HL 5 O
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