ECHONET SPECIFICATION Version: 1.0
Il ECHONET Communication Middleware Specifications ECHONET CONSORTIUM

Part ||

ECHONET Communication Middleware Specifications



ECHONET SPECIFICATION Version: 1.0
Il ECHONET Communication Middleware Specifications ECHONET CONSORTIUM

Release information (as of August 7t 2001)

a) Versionl.0  March 18t 2000 released  Open to the consortium member
July 2000 Open to the public

b) Version1.01 May 23 2001 Open to the public

c) Version2.00  August 7th 2001 Open to the consortium member

Notes: On and after Version2.00, Powerline communication protocol has drawn together as
Powerline communication A.

Specifications published by the ECHONET CONSORTIUM are established
without regard to industrial property rights(patents, utility models and so on).
ECHONET CONSORTIUM has no responsibility for industrial property rights
over contents of specifications.




ECHONET SPECIFICATION Version: 1.0

Il ECHONET Communication Middleware Specifications ECHONET CONSORTIUM
Contents
= 1O TSP T TR
ECHONET Communication Middleware S0ECTICAIONS. .........ccerueerirerereeeieieisereseseeisse e seessssesens
COIEN L OVEIVIEI......ooureeeureeeesseessssessssssesssssesssssseessssssssssssessssss s st st R SRR R R 1-2
I 27 S ok 0 0o o OO 1-2
12 Pogtioning in COMMUNICEHONSLEYEN ........cceueuriririreeieieiresereeeieie et 1-
Chpter 2 ECHONET AGOIESS........onreeeressssessssesssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssssssssssssssnns 2-
P22 T =7 S o o 0= o SRS 2-
2.2 ECHONET AGOrESS SIUCIUE.......overceeiieiseseseeisie sttt ssens 2-
2.3 NEID ...t 2-
122 (oo = | I TP 2-
Choter SECHONET OIJELLS.......cuuureeereesissesssesessssesessssesessssesssssssssssssessssssesssssssssssssessssssesssssessssssessssssesssssssssssns 3
G R =7 S o @0 o o/ (NN 3-
32 DEVICEOMJEDLS. .. cervereeceiieirereecie ettt et 3-
GG T = (0711151 o= o (OO TSRS 3
34  Communication DEfINIION OJECES........ccciiererererirererereses et senas 3-
35 SEVICEOMJELES ....eovererceiirire sttt bbb bbbt 3-
36 ECHONET Objectsas Viewed from Application SOfWare...........cceueeeeeieneseseseeceeesesese s 3-
Chapter 4 Message STUCIUTE(FTAME FOMMIEL) ........cceuueeemeesseeesssesessseesssssessssssssssssssssssssssssssessssssesssssssesssssesssssnns 4-
R = = = [0 @10 o o OO 4-
N = 101 01107 ST 4-
421 ECHONET HEBOE'S(EHD) ...t nees 4-4
422 SourceDedtination ECHONET AdOresS (SEA/DEA) ... isisesessssssssssnens 45
423 ECHONET Byte Counter (EBC) .......couiuieieereeererererererisisis st 4-
424 ECHONET DAA(EDATA)....cciririrttirieiriseseessisisesesesessssisssssssesssssssssssssesssssssssssssssssssssses 4-
425 Object MessageHEBOE (OHD). ...t 4-
426 ECHONET OJEUS(EO) ...ccoeieeererereririeineeieeeeesesesesesesesesesesssssssssssssssssssssssssssnssssssssssenses 4-
427 ECHONET Proparty (EPC) ...c.ovviiriririrereeeisisisesesesis s sssssssssssses 4-
428 ECHONET SAVICE(ESV) oottt sesesessssssssssssssssssssssssssssenas 4-
429 ECHONET Property VAUEDEAA(EDT).....ccccceeereeeieirriceeeeseesesesesesesesesesesesssesessssnnns 4-
4210 ECHONET DataCounter (EDC) ......cccvururererimrieirirererissnssisssesessssssssssssessssssssssssssssssssssees 4-
ChEper 5 BaSC SEIUENCES.......oreeueessesssseessssessssessssssssssssssessssssssssessssssssssessssssssssessssesssssessssesssssessssssssssessssssssssessssnnes 5
ET N == < Tl @0 o = o OO STTRTTPTSTRTTTN 5
52 Basc Sequencestor OJECt COMIOL........ccviiiirerererereeerisee ettt nenas 5-
521 Basc Seguencestor Object Comtrol iN GENENA ........c.covveriecieirinrerecee e 5-
522 Badc SequencesTor SEVICE COMEN .......cccoveerererererreieeeieteieiereseeeeesesesesesesesessssssssssssnsesesns 5-
53 Badc Sequencefor ECHONET NOOE SEATUD. .....cocrerererereririririeieieieieieeeeesesesesesesesesesesesessssssenas 5-



ECHONET SPECIFICATION Version: 1.0

Il ECHONET Communication Middleware Specifications ECHONET CONSORTIUM
531 Bagc Seguencefor ECHONET NOGE COId SET.......c.curveeeuceeieirirereeieieiseseseeeis e 5-
532 Badc Sequencefor ECHONET NOJEWaM Sat........c.cvcveeeeeereeeereresesesesesesesesesensnenens 5-

54 Basc Sequencefor ECHONET ROUEr STAMUD.........cocoveveeeeeieieieteeeeeee s sesenes 5-
541 Basc Seguencefor Parent ROULEr SEMUD .....c.cuvvrvrieireeiririsereeceiseseseseee s 5-
542 Basc Seguencefor ECHONET Router Cold SEt.......c.cuvuveverecerenirirrereceesiseseseeesies 5-
543 Badc Sequencefor ECHONET Router Warm Start..........cveeeececeenenenenesesesesesesesisisisiens 5-

55 Badc Sequencefor ECHONET Node NOmal Operation..........c.cceeereeeereeeeereresesessesessneseseeens 5-
551 Badc Sequencefor Detecting EA DUDICERION ... 5-
552 Badc Sequencefor Detecting Nodeswith Bad NeL IDS..........ceceeecncnenennnnenresissieins 5-

Chapter 6 ECHONET Communications Processing Block Processng Soedifications...........veeeeeeresssnesenne. 6-

L =7 S Tod 00 0 = o SRS 6-

6.2 Recaved Message Determination Processing SPeGfiCAIONS ... ... 6-

6.3 Routing Processing SPECITICAIONS..........evurererereeieeeeieiseesseseserese e sesesesessssesssesessssssssssssssssnens 6-
631 Received Message Routing Processing SPeCfiCAIONS........cococvrerererererinenininie s 6-
6.32 Send Message Routing ProcessSing SPECIfICAIONS..........occeeceeirererereceieisseseseesie s 6-

6.4 Object Processing JoECIfICRIONS........ccovvveieeceeecceeeees s 6-
641  ObJECt PYOCESING (L) ..vveerererererrreeresererisessseinesesesessssssssssssesesssssessssssesssssssesesssssssssssesssssssnns 6-
642  OLJECE PYOCESING (2)...vvvrererereerrrrrereresiseisisistsesesesssssstssseseess s sessssesessssss e ssssssessssassessssssensans 6-
(YIRS o[- o A m (070=5 oo | () OSSN 6-

6.5 BaFCAPI PYOOESING ....coouiiriiuiiriririresieseis ettt bbbt ns st en e 6-

6.6 Send Message Creation/Management PYOCESING.......ccrrurreeererereresesesesesessssesssssesesesssssssssssnaens 6-

(CIAIS 7= (18/0] (070 o' RSP SP 6-

6.8 Dexription Of PrOCESING FUNCHONS. .....c.cucuririiieieieeseresieeicie st 6-

Chapter 7 Protocal Difference Absorption Processng Block Processing SpecifiCations..........veeeeerevneees 7-

8 T =7 S o o 0= o R STT 7-

7.2 Message ReCap/ASIEMDIY PrOCESING ......cveveeeeeeeeeieieesieeseeeeesese e sesesesessssssssesesssessssssssssssaens 7-
721 Message Recapt/Assembly ProcesSNg (1) ..vcveveeeeceeeenenererereresesesesesee e 7-
722 Message Recapt/ASEMDY ProCESING (2) ....vveeeceeceririrereeeieieeseseseesie s 7-

7.3 Message SPlitting/TranSMiSION PYOCESING......cueveueueeeereerereeeeesesesesesesesssessssssssssssesessssssssssssnens 7-
731 Message Slitting/TrangmisIoN PYOCESING (1) ...vcveeeueeeerererereresesesesesisesesesssessssssssssesesenens 7-
732 Message litting/TrangmMiSSION PYOCESING (2) ....eceeerererereueueirerereseeisisseesesesesessssseeseseseneeas 7-

74  Address CONVErSON PrOCESING.......cccouieriierireeieieiese et se e ss s s s s sesesesssesssensnsaens 7-
741 Address Converson Specificationsfor Power Line Communications Protocl ................... 7-
742 Address Converson Specificationsfor Low-power Wirdess Pratocdl ..., 7-
743 Address Converson Spedificationsfor Extended HBSPYGtOCOl..........c.cucvcecececccccccceeene, 7-
744  Address Converson Specificationstor IrDA Control Protocol ... 7-
745 Address Converson Specificationsfor LonTak PYOtOCOI ........cccoveeveeeeerereeeeecieieieeeeeeenes 7-

7.5 Communications Type COVErdON PYOCESING.......cucueueururureeeeerereresesesesesesessssssssssssessssssssssssnens 7-
751 Communications Type Converson Spedificationsfor Power Line Communications Protocol 7-
752  Communications Type Converson Specificationsfor Low-power WirdessProtocdl ........... 7-
753 Communications Type Converson Spedificationsfor Extended HBS Protocal .................... 7-

iv



ECHONET SPECIFICATION Version: 1.0

Il ECHONET Communication Middleware Specifications ECHONET CONSORTIUM
754  Communications Type Converdon Specificationsfor IrDA Control Protocal ... 7-
755 Communications Type Converson Spedficationsfor LonTak Pratocdl .........cceeveeeeeeeneen. 7-

7.6 Common Lower-Layer CommunicationsInterface ProcESSNg.......cocovevvevevereseeeieeeeeieee s 7-
7.7 Deription Of PrOCESING FUNCHONS......c.cueviieeeieieisiseecs it 7-
Chapter 8 ECHONET Communication Middlevare State TranStioNS..........ccerereessesesmssssmssssssssssssssssssanes 8
LS == S Tod @0 o o= o PSP 8-
82 SaeTrangtionsin ECHONET Communications Processng BIOCK ..., 8-
83 Sae Trangtionsin Protocal Difference Absorption Processing BlocK .......c.cucececcccccceccccceceee, 8-
Chapter 9 ECHONET Objects Detaletd SPECfiCRIONS.......cwereeeressssessssssesssssssssssssssssssssssssssssssssssssssssssanns 9
S A =7 S Tod 0 07 = o TSRO -
9.2 ECHONET Properties BagC SPECfiCAIONS........ccovvurireririenirnineseesee s 9-
921 ECHONET Property VAUEDAATYES........ccvereieieiririrereeseieieeseseseesss s sessssesensnas 9-
022 Property VAUERENGE. ...ttt sas st ss s 9-
023 ReqUINEd ClasS PYOPEITIES........ocverereeirerieie et 9-
9.3 DeviceObject Super Class SPEOTICAIONS.........cciereeerererieeicieieese s 9-
931 Overview of Device Object Super Class SPedifiCations........oovvvveeeveecveeeeeeeeeeeee e 9-
SRCIANING o= = ({00 1S T2 (551 = (010, 11NN 9-
033  FaUlt COMET PrOPETY ...ttt 9-
934 Indalation LOCAION PrOPELY ......c.cecueececeeececcesscce et 9-
94 Sensor-rdated Device Class Group Objects Detalled SpeaifiCations.........ceceeeeerenencceceeesenenen. 9-
95 Air Conditioning-related Device Class Group Objects Detailed Specificaions...........ccoveeeveenee. 9-
96 Housng/Equipment-rdated Device Class Group Objects Detalled Specifications............cceeee.. 9-
9.7 Cooking/Housawork-related Device Class Group Objects Detalled Specifications...........eeeee.. O-
98 Hedth-rdaed Device Class Group Objects Detaled Spedifications..........ccovveeeeeeececicvevcrcenccnene, 9-
99 Management/Control-reated Device Class Group Objects Detalled Specifications...................... 0-
910 Profile Object Class Group SPECIfiCAIONS........cceeeerrreerererererereseseseseses s sesssesssssesesenens 9-
9.10.1 Overview of Profile Object Super Class pedifications.........c.oveveeeeeceeeeececeeee e 9-
911 ProfileClassGroup Detaled SPEtIfICRIONS. ..ot 9-
9.11.1 NodeProfile Class Detalled SPeCifiCaioNS.........ccceuvurereriirieinnricsee e 9-
9.11.2 Router ProfileClass Detailed SPeifiCationS..........ceveverecreeinnneneseeseseseessesesesesesenns 9-
9.11.3 ECHONET Communications Processng Block Prafile Class Detaled Specifications.... 9-
9.11.4 Protocal Difference Absorption Processing Block Profile Class: Detailed Specifications.. 9-
9115 Lower-Layer Communications Software Profile Class Detaled Spedificdtions............... 9-
912 Communications Definition Object Class Group Spedifications.........couovveveverererererenesenenenenns 9-
9121 Communications Definition Object Super Class Specificaions Oveview....................... 9-
913  Communications Definition Object Group for Status Natification Method Stipulation:
S 0= 107 S 9-
914  Communicaions Definition Object Group for Set Control Reception Method Stipulaion:
S0 C o) (TSP o-
915 Communications Definition Object Group for Linkage (Action) Setting: Spedifications....... 9-
916 Communications Definition Object Group for Linkage (Trigger) Setting: Speaifications...... 9-

\



ECHONET SPECIFICATION Version: 1.0
ECHONET Communication Middleware Specifications ECHONET CONSORTIUM

Supplement 1
Supplement 2
Supplement 3
Supplement 4
Supplement 5

REFEIENCES..... .ot e ee Appendix-i
Property Map Description FOIMEL..........ccoveierererercce et Appendix-ii
All Router Data Description FOMMEAL...........cocuevcveeceeeeee s Appendix-iii
Indance List Description FOMEL.........ccoviiirnenerrre s Appendix-iv
ClassList DeCHiption FOMIEAL.........cceveierereneeeeeeesesesesesesesesesssessssssesesssesnnns Appendix-Vi

Vi



ECHONET SPECIFICATION Version: 1.0
Il ECHONET Communication Middleware Specifications ECHONET CONSORTIUM
1 Overview

Chapter 1 Overview

11 Basc Concept

The ECHONET Communicaion Middeware spedifications indicated in this Pat not only
concern the communication protocol but aso indude processing for the portion found between the
application software block and the Lower-Layer Communications Software block shown in the next
section (Section 1.2 Pogtioning in Communication Layer). The communication protocol
spedificationsare described in Chapters 2 through 5.

The ECHONET Communication Middleware specifications were designed primarily to engble
the concedlment of Lower-Layer Tranamisson Medium differences from the perspective of the
gpplication layer. Other issues reding to communication protocol Specifications for the
communication middleware block arelisted below.

(1) Useof ET-2101"* resources
For EHD (ECHONET Heeder) specifications, the header codes (HD) specified in ET-2101 were
usad. b7 and b6, whose vaues were fixed in ET-2101 to ensure future expandability, were given
different vauesin EHD but were again fixed to ensure future expandability.

(2) Use of JEM-1439 ? resources
The specific command contents (device types, specific codes, etc.) of JEM-1439 were used for
specific device object type and code specifications

Notes 1) A home network stlandard published in Sep. 1988 by the Electronic Industries Association of
Japan. For detalled information on thisstandard, see References 1-3in Appendix 1.
2) A home network (especidly home equipment) sandard published in Aug. 1988 by the
Electronic Indudtries Assodiation of Japan For detalled information on this Sandard, see
Reference 4 in Appendix 1.

1-2
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1.2 Postioning in Communications Layer

Communication Middleware is pogtioned between Application Software and Lower-Layer
Communication Software. Its spedification is described in this Part. In Fg. 1.1, the shaded areashowss
the Communication Middleware block to be specified.

Basic API

Application Software _
Service
Basic API

Device [ Service ]
ECHONET Communications

Processing Block

—| Common Lower-layer Communications Interface =

Protocol Difference Absorption Processing Block

Service
Middleware

\

Communication
> Middleware

Y, Individual Lower-layer
Communication Interface
Power Low-power Extended IrDA LonTalk Lower-layer
Line Wireless HBS Control Communication Software
Power Low-power || Twisted- Low-power . .
Line wireless || pair cable || 'Mfrared wireless Transmission Medium

Fg. 1.1 Pogtioning of Communication Middleware
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Chapter 2 ECHONET Address

Basc Concept

The ECHONET Address was introduced to conced differences in Lower-Layer Trangmisson
Medium from the ECHONET Communication Processng Block and the Application Software. The
basic requirement for the addressis that it uniquely identifies an ECHONET Node. The ECHONET
Address is a logicd address defined sparatdy from the MAC address unique to esch given
trangmisson media

ECHONET Address Structure

An ECHONET Address conggts of (1) an address (heredfter referred to asaNode ID) determined
based on an address (heresfter refarred to asaMAC Address) that enables communication in Layer 2
of the tranamisson medium and (2) an address (heredfter referred to as a Net ID) that specifies the
Subnet.

Soedificaly, it condgts of aNet ID and aNode ID that correspond uniquely to the MAC address.
Both are shown in the Fig. bdlow. The Node ID islogicdly assgned o as to be unique within the
ubnet.

ECHONET Address
A

Net ID (1Byte) NodelD (1 Byte)

The procedurefor deciding an ECHONET Addressispecified in Chapter 5.

When the subnet changes due to a change in location of the ECHONET Node, its ECHONET
address ds0 changes. Specifying the ECHONET Node in an ECHONET Domain before and after
movement can be performed using the device-unique data held in the Device Profile Object of eech
device (see Section 3.3 Profile Objects).
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23 NetiD

The NetID sgnifies a Subnet identifier. The NetlD of eech ECHONET Node is set based on
Subnet information held in ECHONET Routers. Until the NetID of an ECHONET nodeis set by an
ECHONET Router, the Net ID is st to “Ox00", indicating “Net 1D not specified,” and the node can
communicate only within the subnet to which the node beongs. See Chapter 5 for the NetlD setting

process.
Table21 NelD codes
NetlD (HEX) means Remarks
0x00 NetlD not spedified
0x01 to Ox8F Automatically assgned codes By ECHONET Router
O0x90to OxF+ Codesavailableto user (manudly Usd, for example whena
assgned codes) sysem maneger for an
gpartment complex or building
ispresant.
24 NodelD

Nodel D sgnifiesan identifier usad to identify uniquely an ECHONET Node within a Subnet. The
Node D is converted from a MAC Address such that it is unique within the Subnet. Each type of
Lower-Layer Communication Software has its own converson specifications (see Section 7.4
Address Converson Processing).
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Chapter 3ECHONET Objects

Basc Concept

The ECHONET Objects specified in this section were introduced with two objectives fird,
compatmentdization of functions of devices connected to the ECHONET network; and sscond,
moddization of communication between devices to enable gpplication software devel opers whenever
possble to utilize ECHONET communication without concern for detalled specifications The
ECHONET Objects are processed in the ECHONET Communication Processng Block. Control
content exchanged in communications can be dassified into four types: those relating to functions
unique to each device those rdaing to data profiling something other than the functions unigue to
each device those rdding to object communication operdtions, and those rdding to service
middleware functions. In ECHONET, dl of these are specified as objects, and control and data
exchange were achieved to enable thar manipulaion. The ECHONET specifies four types of
ECHONET Objects

() DeviceObjects
(2 PrdfileObjects
(3 Communication Definition Objects
(4) ServiceObjects

Each ECHONET Object has propaties The vaious unique functions possessed by an
ECHONET Node are represented as ECHONET Properties. Reading or writing the ECHONET
Properties of the ECHONET Object in the rdlevant ECHONET Node operatesthe device.

ECHONET Objects are defined as the following specifications object type (codes will be
specified in the next section as EQJ); the properties passessed by each object (codes will be specified
in the next section as EPC); and the sarvices for those properties (codes will be specified in the next
section as ESV). The following issues were taken into account when formulaing the detailed
specifications

It was assumed that each ECHONET Node will have more than one Device Object of the same
type (eg., two Human Detection Sensor objectsin the same node), and that identification can be
performed by stipulating apecific code (see detaled spedifications for EQJin following section).
It was assumed that the various communi cations-rel ated settings and Status confirmeations could be
carried out by gpplication software as ECHONET Object operations.
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32 Device Objects

Device Object deta resdes in The ECHONET Communication Middleware, but the device
mechanicd functions themsdves redde in the Application Software block. The ECHONET
Communication Middleware manages ingance property data and manages and processes operdions
rlaed to communication for properties. In these specifications, the term “ Device Objects’ is used to
refer to dl objects, such as Air Conditioner objects and Refrigerator objects. The object definitions for
each Device Object are specified (ssee APPENDI X).

In a sngle ECHONET Device, one or more Device Objects is defined. Each Device Object
defines properties to be used in each dass and sarvices corresponding to the properties Fig. 3.1 beow
demondratesthisrelationship usng aconcrete example.

FHg.3.1 DeviceObject example

Device Objects
N
- / )
, | A
Air Conditioner class Human Detection Sensor dass =
H’opaﬁes Content Properties Content /-
?.gg:gm 2{'}5;3 Opadiongatus ONOFF | | —1——1 |...
mode Deectionlevd  |Levd 1/..
Heet... o
Tempseing  [Temp setting Humen detedtion [YesNo
Mafundion  [YesNo oe(2)
)
Mdfunction YesNo o
Indance (1
L Ingance(1) )\ J

For dass definitionsfor the Device Objects (Air Conditioner, €c.) (i.e, property configurationsand
other specific definitions and code specifications), see Chepter 9 ECHONET Objects Detailed
Soedifications and the APPENDIX. Other ECHONET Nodes seeking to control an ECHONET
Node via ECHONET, contral its functions and confirm its satus by manipulating (i.e, by

reading/writing) these Device Objects
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Profile Objects

ECHONET Node Prdfile daa, such as ECHONET Node operding dae, manufecturer
information, and implemented Device Objects lig, are specified to enable manipulation (read/write)
by application software and other ECHONET Nodes. In these spedifications, the term “Profile
Objects’ will be used as ablanket term to refer to various ECHONET Profile Classes, such as Node
Profile Object, Router Profile Object, and Protocol Difference Absorption Processing Block Profile
Object, with detalled spedifications to be provided individudly (see Chapter 9). Like the Device
Objects shown in FHg. 3.1 on the preceding page, Profile Objects define properties to be used in each
class and sarvices corresponding to the content and properties thereof (see Chepter 9 ECHONET
Objects Detailed Specifications). Operations on the various profiles of an ECHONET Node are
performed by manipulating (reeding/writing) these profile objects

Communication Definition Objects

Communication Definition Objectsisthe blanket term used to refer to dl objects pecified with the
objective of manipulaing the communications-basad operations of Device Objects, Prafile Objects,
and Sarvice Objects. Spedifications will be provided for each dass of Device Objects and Prdfile
Objects and sarvice objects, (eg., Air Conditioner Communication Definition Object and Node
Prafile Communications Definition Object), which will be described Iater. It is possble to control
communications operations when manipulating the properties of individud Device Objects, Prcfile
Objects, and Service Objects by menipulaing (i.e, by reading/writing) these Communications
Definition Objects Operations specified by the Communications Definition Objects are shown be ow.
Detailed specificationswill be presented in Chapter 9.

(1) Status natification method setting
Indicateswhether or nat to notify upon achangein property content Satus
Indicateswhether or not to notify property content status periodicaly (indudes natify time
elapse sHting)
Indicatesrecipient of notification (broadcagt or to specified ECHONET Nodes)
(2) Control reception method setting
Indicates sender ECHONET Nodeto receive“ Sat” sarvice
(3) Linked action stting (see Chapter 10 for information on gpproach to linking)
Indicates action information for equipment linkage
Indicatestrigger information for equipment linkage
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Service Objects

Functionsto be disclosed to the network based on Service Middleware functions are modded, and
the dass pedifications are defined as Sarvice Objects They are provided to enable operation of
Savice Middeware from other ECHONET Devices via the ECHONET network. Detaled
specificationsare provided in Chapter 8.

ECHONET Objectsas Viewed from Application Software

Control of ECHONET Objects from goplication software is performed usng the Basc APIs
spedified in Part IV. Here, contral from gpplication software usng Basc APIs is described for the
main three caseslised be ow, with afocus on how the ECHONET Objectsare percaved.

Cae 1: Obtain other node gatus
Cas=2: Control other nodefunctions
Case 3: Natify other nodes of sdlf-node status

This section shows only how ECHONET Ohbjects are seen from the perspective of gpplication
software and does not provide APl processng spedifications For this refer to the detalled
pecificationsin Pat V.
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(1) ECHONET Objectswhen obtaining other node Satus

The ECHONET gandard provides two methods for obtaining the datus of another node. These
methods are hown in Fgs. 3.2-1 and 3.2-2. In the method shown in Ag. 3.2-1, when areguest is
recaived from an gpplication, an obtain satus request is issued to objects in the specified other node
(Node B), with the results natified to the gpplication. With this method, object deta for the other node
need not be sored in The ECHONET Communication Middlewarefor the node (Node A inthe FHg.)
meking the request. In the second method, shownin FHg. 3.2-2, even when no request isreceived from
an gpplication, The ECHONET Communication Middleware catches and holds natified gatus of
objectsin ather nodesin advance, and then returns them to an gpplication when it requedts

In this method, objects copied to ECHONET Objects in other nodes actudly exis within the
ECHONET Communication Middleware. In the former method, because the access is performed
from an gpplication, a virtud copy of the ECHONET Objects in the other node exids in the
ECHONET Communication Middleware. In both cases, in order to st the desred ECHONET
Object indance via the Basc A, not only the ECHONET Object dass code but dso an ingance
code and data specifying the node (ECHONET Address etc.) are necessary. From the viewpoint of
the application, therefore, ECHONET Objects are seen in the rdationship shown in FHg. 3.2-3 within
the ECHONET Communication Middleware,
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/Node A

Read status

Aoolicatim

ECHONET Communigaion Middlewvare

~

Synchronization of
read and status

acquisition timing

ﬁ\lode B

Aupplication Software

E_Obj
A

Basic API

ECHONET Communicajon Middlewvare

\ J
Fig.32-1
Node A Read status /Node C N
Ve
Application Software Aopplication Software
Basic API
0)
Asynchronization of
read and status E_Obj
acquisition timing
ECHONET Communication Middleware ECHONET Communication Middleware
NG J
< >
Fg. 32-2
4 Node A )
Application Software
— Basic API i —
Node C
E Obj l
ECHONET Communicaion Middlevare
N J
Fig.3.2-3
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(2) ECHONET Objectswhen controlling other node functions

ECHONET provides a method for controlling the functions of other nodes. This method is shown in
Hg. 3.2-4. g asin FHg. 3.2-1, however, a request for contral (property vaue setting) is issued to
objects in the specified other node (Node B), and the gpplication is then natified of the results
(dthough in some cases the gpplication is not natified). Basicdly, therefore, property data for objects
in the other node (Node B) nead not be present in the ECHONET Communication Middlieware for
the node (Node A) making the requedt. To indicate the desred ECHONET Object ingance via the
Basc AP, an ECHONET Address, an ECHONET Object dass code, and its indance code are
required. From the viewpoint of the gpplication, ECHONET Objects are seen in the rdationship
shown by Node B in Fg. 3.2-5within the ECHONET Communication Middleware.

/Node N /Node C I
Control request
Appligitn Software Anplication Software

Eob |
—A
ECHONET Communigation Middlewvare ECHONET Communicajon Middlewvare
g J
Fig 32-4
é Node A N
Application Software
- Basic API =
ECHONET Communication Middleware
o J
Fig.32-5
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(3) ECHONET Ohjectswhen natifying another node of salf-node satus

ECHONET provides two methods for notifying gpplication software on ancther node of the satus of
the sdf-node. These methods are shown in Fig. 3.2-6 and FHg. 3.2-7. In the method shown in Hg.
3.2-6, when a request is recaved from an goplication, the specified other node (Node B) is
immediately notified, and device datus need not be dored as an object in the ECHONET
Communication Middleware for the node (Node A) announcing the gatus. In the second method,
shown in Fg. 3.2-7, upon recaiving a request from an gpplication, the ECHONET Communication
Middleware periodicaly natifies the property vaue to the other node using an asynchronous timing
that differs from the request from the application. Here, ECHONET Object data actudly exigsin the
ECHONET Communication Middieware. In the former method (Fig. 3.26), however, because
communicaion is stipulated by the gpplication, avirtua copy of the ECHONET Objects exigsin the
ECHONET Communication Middleware. In ether case, from the viewpoint of the gpplication, the
ECHONET objects of the sdf-node are seen as exiging within the ECHONET Communication
Middleware (seeFHg. 3.2-8).

/NodeA I ﬁ\lode B \

Appli oftware Anpplication software

Setting and status
notification timing

are synchronous

ECHONET Communication Middlewvare ECHONET Communicajon Middleware

Fg 32-6
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/Node A Node C I

Status setting

Anpplication software

)

notification timing
are asynchronous

I Setting and status

A
ECHONET Commbnication Middewae ECHONET Communication Middlewvare

FHg.32 7

Node A N

Anolication software

— Basc AP =

ECHONET Communication Middlewvare

Fig.32 8

Asisdear from the three cases shown above, the ECHONET Communication Middlewareisviewed
by the goplication software as containing (and in some cases actudly does contain) (1) a collection of
ECHONET objects of the sdf-node whose rale is to disclose the functions of the sdf-node to other
nodes and to be controlled by other nodes, and (2) ECHONET objects a the node levd whoseroleis
to control and obtain the gatus of the functions of other nodes Here, the “ Sdf-device’ will be
specified as the unit for a collection of ECHONET object ingdances showing the functions of the
sf-node. Only one such device exigsin each piece of ECHONET Communication Middleware, but
there may be asmany other devices asthere arerdated other nodes.

Basad on the above, Fg. 3.2-8 shows atypicd ECHONET Communication Middleware object

3-
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configuration for asystem in which an ar conditioner, ventilation fan, and human detection sensor are
connected as separate nodes viaanetwork, seen from the perspective of the gpplication softwareinthe
ar conditioner.

-~

ECHONET Communication Middleware

| Other device[Ingancer

I
I
Sdf-device (object group for disd osure of Other-device[Insance 2] (object group for
Hf-node functions) control of other node functions)
4 I e N\
Air conditioner dess Veattilgionfandass
[Instance 1] [Instance 1]
Properties Content Properties Conlent
Opadiondatus  |ON/OFF Opadiondaus  |ON/OFF
Opadingmode  |Auta/Codl
Hedt!....
Curentssttemp  |Tempsting Mafundionstatus [YESNO
Mdfundiongaus [YESINO —
N\ J _ J L
Other device[Ingance2] (Object group for
control of other node functions)
N
( Body detection sensor
4 |
Body detection sensor
[Ingtance]]
Propaties Conlent
Power gatus ON/OFF
Mafundionstatus [YESNO
-
\ . J
Fg 328
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4.2

Chapter 4 Message Structure(Frame Format)

Basc Concept

The ECHONET specifications were designed to enable the use of power line and wirdess
protocols as trangmisson media Normally, noise and phasing have amgor impact on power line and
400MHz wirdess used within the home. Moreover, dow transmission speeds discourage large data
trandfers, and it is desirable to reduce the mounting load on Smple devices. In light of this Stugtion,
ECHONET specifies the frame formet for the ECHONET Communication Middleware block to
minimize message Sze whilefulfilling the requirements of the communicationslayer sructure.

Frame Format

Fgs 4.1-1 and 4.1-2 show the content of the ECHONET Communication Middleware frame formet.
Detailed specifications for each message component will be provided in thefollowing pages.

(1) Frameformet for exchange between ECHONET communications processing blocks
Fg. 4.1-1 shows the frame format for exchange between ECHONET communications
processing blocks. EDATA (see Clause 4.2.4) condds of three formats dipulaed in the
EHD spedification (see Clause 4.2.1). Format |1, which is designed for smultaneous contral
of anumber of properties, and Format I11, which is desgned to handle arbitrary messages,
will be specified in Verson 1.0 and after as needed.

(2) Frame format for exchange between ECHONET protocol difference absorption processng
blocks
Here the format is designed to enable the absorption of message Sze differences to endble
ECHONET communications processng block processng thet is independent of
lower-layer communications software. Notably, data such as the other party’s address does
not exig within the frame format a this levd, but does exig in the form of lower-layer
communicaions oftware interface data.
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Message'configuration for exchange between ECHONET communications processing blocks
*1 Heregfter referred to asan ECHONET frame.

Formret |1l (attitrary messegeformet) (future specifications)

Formet |1 (mutiple property smutaneous contrd form al (future specifications)

multipleproperty sSmuitaneouscontral formet)

Foet| (detalledspecifctiorsinthisversion) OHD| SEOJ | DEOJ |EPC|ESV EDT
OHD  :ojettmesssgehesder (1B)
FOJ  : edfiessource ECHONET Object (3B)
DEQJ  : gpadfiesdestinaion ECHONET Object 3B)
EPC : ECHONET propaty (1B)
ESV : ECHONET savice (1B)
EDT : proparty vauedda (max. 247 bytes)

EHD| SEA | DEA |EBC EDATA

EHD  :ECHONET messsoehesder (1B)
FA : ource ECHONET Address @B)
DEA  :dedtingtion ECHONET Address (2B)
EBC  :EDATA aeabytecounter (1B)
EDATA :ECHONET data (mex. 256 hytes)
Hg 4.1-1

(ECHONET frame)
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Message” configuration for exchange between protocol difference absorption processing
blocks

*2 Heregfter referred to asan ECHONET split frame.

SADA | EDC

fin © ESDATA( )
N : Number of alit frames(max. 18); n=1indicatesafull frame
EDC(n) ECHONET messsgecounter (Lbyte)

ESDATA (1)-(n): Messsgefrom EHD-EDATA (ECHONET frame) slit into n parts mex 262 bytes

SADAdaa  : DA (redpient' sMAC address data) when sending messege, SA (sourcesMAC adaress deta) when receiving messege
When sending, DA dataiscregted from DEA vduein ECHONET frame
Indudesbroedcast goedification deta

Relationship with upper-layer messages

The ECHONET split frame described above conggts of an ECHONET framethat has been
Fplit into messages that are no larger than the maximum processable Sze for lower-layer
communications software. Each dso contains heeder codes (EDC) for frame splitting,
assembly, and routing aswell as address datafor the source and degtination.

ECHONET:frame (EHD-EDATA)

SADA
data

EDC
@

ESDATA (1) SdﬁA E%: ESDATA(2) %@QQA E(D(): ESDATA

Relationship with lower-layer messages

ECHONET sdlit frames
Eane E(?n(): ESDATA

SA | DA DATA range

SA: MAC address of source of messages beiwean lower-layer communications software (dependant on love-layer
communicaionssoftwere)

DA: MAC address of destindion of messages betwean lower-layer communications software (dependeant on lower-layer
communicaionssoftware)

DATA areat Adud messspeto beexchanged between lower-layer communications software

Fig. 4.1-2

4-
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421 ECHONET Headers(EHD)

Following are the detailled spedificationsfor the ECHONET Heeder (EHD) showninFg. 4.1

b7 b6 b5 b4 b3 b2 bl b0

] ] ] ]
L | I—EI

EDATA configuration edification
b1:b0=0:0 Messegeformet | (besic messageformet)

0.1 Messsgeformet |1 (atitrary messegeformet) (unused)

1:0Messsgeformet 111 (compound messspeformet)(unused)
1:1 Resarved for futureuse

Fixed (resaved for futureuse)

DEA codetypespedfication (individual/oroadcast)
O Individud  1: Broedcest

Routing hop counter
Fixed (resaved for futureuse)

Note: When b7=0, b0 to b6 will bespedfied separatdy (resarved for futureuss) .

Fig.42 EHD detaled specifications

bO and bl dipulae the EDATA configuration. Verson 1.0 will dipulate only the EDATA
configuration for when b1:b0=0:0 as the ECHONET basic message format (Message Format 1), with
detailed EDATA configuration specifications to be provided as future need arises The vaue
b1:b0=0:1 is resarved for the case in which a frame forma enabling Sipulaion of an arbitrary
message format becomes necessary (Message Format 1), and the value b1:b0=1.0 is reserved for the
cax in which a frame format enabling dipulation of numerous properties becomes necessary
(Message Format 111).

b3 spedifies whether DEA (desgnated ECHONET Address), shown in Fg. 4.1, dipulates an
individua address or abroadcest address. When thishit isset to 1, DEA dipulates abroadcast address.
Thefollowing pagewill provide detailed information on broadcast address codes

b4, b5, and b6 are routing hop counters and are manipulated only by ECHONET Routers When a
message recaived in one subnet of an ECHONET Router is forwarded to the other Subnet, these
vaues are incremented. The relationship between b4, b5, and b6 and the hop count is shown bdow.
Thenumber of hopscan besat fromOto 7.

b6 | b5 | K4 Hop count (router passs)
0 0 0 0
0 0 1 1
0 1 0 2
0 1 1 3
1 0 0 4
1 0 1 5
1 1 0 6
1 1 1 7
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422 Source/Dedination ECHONET Address (SEA/DEA)

Indicates detalled specifications for the source ECHONET Address (SEA) and dedination
ECHONET Address (DEA) shown in Fg. 4.1. The source ECHONET Address (SEA)—and the
degtination ECHONET Address (DEA) when b3 of EHD is s&t to 0 and non-broadcest (with respect
to ECHONET Communication Middleware) is stipulated—indicates an ECHONET addressesthat is
unique within the domain and that identifies a node. See the FHg. below for ther configuration. For
more detailed informeation, see Chapter 2.

1%Byte 2"Byte
Net 1D (1 byte) NodelD (1 byte)

Fg.43 SEA/DEA (nontbroadcast dtipulated) Address configuration

When b3 of EHD is s to 1 and broadcast (with respect to ECHONET Communication
Middleware) is stipulated, the source ECHONET Address (DEA) assumes acode showing that itisa
broadcast message for the specific group of the ECHONET Address (induding broadcast). The DEA
specifications b3 of EHD is st to 1 (induding a specific code response teble) are shown in the Fg.

below.
1%Byte 2"Byte
Broadicedt type stipulation code| Broadcast nodes stipulation codg
Broadcast Type Broadcast nodes Remarks
Stipulation Code
0x00 Broadcast within domain. SeeFig. 4.5for nodegroup stipulation
Node groups are dipulated by broadcast node
dipulation code.
Oox01 Broadcagt within current subnet. (sameasabove)
Node groupswithin current subnet are stipulated by
broadcast node dipulaion code.
ox02 Generd broadcast within sipulaied subnet.
All nodes within subnet indicated by broadcest
nodes stipulation code.
OX03-Ox7F Resarved for future use
Ox80-OxFF Opentouser Used when asystem manager will
managethe syseminacallective
housing unit or small officebuilding.

Fg.44 DEA (broadcast-gtipulated) address configuration
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2" DEA byte during broadcast
b7 b6 b5 b4 b3 b2 bl b0

Broadcest to node group O
Broadcast to nodegroup 1
Broadcast to node group 2
Broadcast to nodegroup 3
Broadcad to node group 4
Broadcast to nodegroup 5
Broadcast to node group 6
Broadcast to nodegroup 7

Note Node 1D groups0-7 areasshown b ow.

YESNO
YESNO
YESNO
YESNO
YESNO
YESNO
YESNO
YESNO

e

0|8|4|C|2|A]|6|E

1/9]|5|/D|3|B

GroupO

Group 1

Group2

Group3

Group4

Group5

Group 6

'I'I\lW(AJUU‘I(OHI‘I‘ICb)I\)O-bOOO/

Group7

Fg. 45 Nodegroup stipulaion bit specifications

4-6
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423

424

425

ECHONET Byte Counter (EBC)

Indicates 9ze of ECHONET data region (EDATA region) shown in Hg. 4.1. Is a 1-byte
configuration and alows the following range to be Sipulaed for the EDATA region Sze 6-256
(Ox06-OxFF, 0x00; Ox00 dgnifies 256). The minimum 6-byte specification comes from the need for
ather SEQJ or DEQJ to be dipulated and for EPC and ESV to be gipulated for dl messages.
Examples of 6-byte messagesindude (1) ESV sgnifiesrequest serviceand DEQJisdipulated and (2)
ESV sgnifies* response of processng impossble’” and SEQJisgipulated.

ECHONET Data(EDATA)

The DATA region for messages exchanged by ECHONET Communication Middleware
Maximum size: 256 bytes.
Object Message Header (OHD)

Shows detalled specifications for the Object Message Heeder shown in FHg. 4.1. The dateinwhich
both bl and b0 are O will never occur. When one of these vaues is 0, the ECHONET Object Code

areais not exiding in the frame for the non-stipulaied object is. (For example, when b0=0, EDATA
consstsof OHD:DEOJEPC.ESV:EDT.)

b7 b6 b5 b4 b3 b2 bl bO

LT[ ]

L Sourceobject dipulation 1.YESO:NO
Degtination object sipulation 1: YESO: NO
All“0’ fixed

Fixed (reserved for future use)

Notes When b6 and b7 have v ues other than b6=0 and b7=1, b0-b5 will have different meanings.
When b6=0and b7=1, b0 and b1 will be used asdipulators as noted above, regardiess of thevaues of b2-5.

Fig.46 OHD ddailed gpecifications
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426 ECHONET Objects(EQ))

This section provides detailed spedifications for the source ECHONET Object (SEQJ) and the
degtination ECHONET Object (DEQJ) showninFg. 4.1.

1%Byte 2"Byte 39Byte
b7 b6 b5 b4 b3 b2 bl b0 b7 b b5 b4 b3 b2 bl b0 b7 b b5 b4 b3 b2 bl b0

X3: indance code
X2: dasscode
X1: dassgroup code

0: Fixed (reserved for future use)
Note Whenb7=1in 1% Byte, the significance of the ather hitsisto be defined differently.

Fg.47 EOJddaled spedifications

ECHONET objects are described using the format [X1.X2] and [X3], with these formats to be
specified as shown beow. (However, ”.” is used only for descriptive purposes and does not mean a
spedific code,) The object dassis designated by the combination of X1 and X2, while X3 showsthe
dassingance. A sngle ECHONET node may contain more than one ingance of the same dass, in
which case X3 isused to identify each one.

The spedificitemsin Tables 2.1-2.8 were specified basad on JEM-1439. Detailed specificationsfor
the objects shown here will be developed over time, and during this phase pedifications for the
objects themsdves (i.e,, present/not present) will be further reviewed. Objects for which detailed
spedifications (induding property configurations) have dreedy been formulated will be indicated with
a o inthe Remarks column, with the detailed specificationsto be provided inthe APPENDI X..

X1 : dassgroup code Ox00-0x7F. For detals, refer to Teble 4.1

X2 :dasscode Ox00-OxFF. For detailed examples, refer to Tables4.2-4.8.

X3 :indance code OXO0-OxFF.
Identifier code used when more than one of the same dass spedified by
[X1X2] exigs within the same node. However, 0xQ0 is usad as generd
broadcad to dl indances of dassspedified with[X1.X2].
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Table4.1l Lig of dassgroup codes

CLASSGROUP
CODE GROUPNAME REMARKS
0x00 Sensor-related device dassgroup
Oox01 Air conditioner-rdated device dass group
(007 Housngffadility-rdated device dassgroup Indudeslighting
0x03 Cooking/housework-related device dass group
ox04 Hedth-rdated device dassgroup
0x05 Management/control-related device dass group
0x06-0x0C Reserved for future use
Ox0D Savicedassgroup
OxO0E Prafiledassgroup
OxOF User definition dassgroup
Ox10-0x1F Communicaions definition dassgroup for dipulaion of
datus natification method
0x20-0x2F Communications definition dassgroup for dipulaion of
seiting control reception method
Ox30-0x3F Communications definition dassgroup for linked settings
(action sdttings)
Ox40-0x4F Communications definition dassgroup for linked settings
(trigger stings)
OX50-0x7F Reserved for future use
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Table4.2 Lig of dasscodesfor dassgroup code (X 1=0x00)
CLASSCODE OBJECT NAME REMARKS

0x00 Resarved for futureuse

Oox01 Geaslesk sensor o
107074 Burglar sensor o
0x03 Emergency button o
ox04 Emergency sensor o
Ox05 Earthquake sensor o
0x06 Short circuit sensor o
OoxQ7 Hurmen detection sensor o
0ox08 Vidtor sensor o
0x09 Cdl sensor o
Ox0A Dew sensor o
0ox0B Air contamination sensor o
0x0C Oxygen sensor o
0x0D [lluminetion sensor o
OxOE Sound sensor o
OxOF Mailbox sensor o
0x10 Load sensor o
ox11 Temperature sensor o
ox12 Humidity sensor o
0x13 Rain sensor o
0x14 Weter-levd sensor o
0x15 Bathweter levd sensor o
0x16 Bathwaeter boil sensor o
ox17 Weter lesk sensor o
0x18 Weter overflow sensor o
0x19 Hresensor o
Ox1A Cigarette smoke sensor o
Ox1B Carbon dioxide sensor o
0ox1C Gass=nsor o
0x1D VOC snsor o
Ox1E Pressuredifferentid sensor o
Ox1F Windspeed sensor o
0x20 Odor sensor o
ox21 Hame sensor o
Ox22 Energy sensor o
0x23 Current sensor o
0x24 Daylight ssnsor

Ox254-0xH+ Resarved for future use

Note o indicatesthet detalled specifications, induding property configurations, can be found

inthe APPENDIX.
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Table4.3 Lig of dasscodesfor dassgroup code (X1=0x01)
CLASSCODE OBJECT NAME REMARKS
Ox00-0x2F Resarved for future use

0x30 Air condiitioner

0x31 Cold air blower

0x32 Fan

0x33 Vetilaionfan

Ox34 Air conditioner vertilation fan

0x35 Air purifier

0x36 Coldair fan

0x37 Air areulator

0x38 Dehumidifier

0x39 Humidifier

Ox3A Cdlingfan

0x3B Electric kotatsu

0x3C Electric hegting pad

0x3D Electric blanket

Ox3E Foace heater

Ox3F Pand heater

0x40 Electric carpet

Ox41 Hoor heater

0x42 Electric heater

0x43 Fen heater

Ox44 Recharger

0x45 Commercid package indoor ar conditioner
unit

0x46 Commercid peckage outdoor ar conditioner
unit

ox47 Commerdd packege dr conditioner hest
dorage unit

0x48 Commerdd fan coll unit

0x49 Commercid ar conditioner chiller unit

Ox50 Commerdid ar conditioner boiler unit

Ox51 Commerdid ar conditioner VAV

0x52 Commerdid ar conditioner air handling unit

Ox53 Unit cooler

ox54 Commerdd condensing unit

Ox55-OxFF Reserved for futureuse

Note o indicates that detalled spedifications, induding property configuraions, can be
found inthe APPENDIX.
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Table4.4 Lig of dasscodesfor dassgroup code (X 1=0x02)
CLASSCODE OBJECT NAME REMARKS
Ox00-Ox5F Reserved for futureuse
Ox60 Blectricdly operated blinds
Ox61 Eledtricaly operated shutter
Ox62 Eledtricaly operated curtain
Ox63 Eledtricdly operated gorm window
Ox64 Eledtricaly operated garage door
Ox65 Eledtricaly operated skylight
Ox66 Awning
Ox67 Gaden sarinkler
0x68 Fresprinkler
0x69 Fountain
Ox6A Instantaneouswater hegter
Ox6B Electric water heter that draws power a night
Oox6C Solar water hegter
Ox6device Circulaion pump
OX6E Bidet-equipped toilet (with dedtricaly warmed
Seet)
Ox6F Electriclock
0x70 Gaslinevdve
Ox71 Homesauna
0x72 Water hegter
0x73 Bathroom dryer
0x74 Homedevator
OX75 Eledtrically operated room divider
0x76 Horizontd trandfer
ox77 Eledtricdly operated dothes-drying pole
0x78 Saptictank
0x79 Resdentid solar generator sysem
0x80 Electric meter
O0x81 Weter meter
0x82 Gasmeter
0x83 LPgasmeter
x84 Clock
0x85 Automatic door
0x86 Commerdid devaor
Ox87-0x8F Resarved for futureuse
0x90 Generd lighting
0x91 Chanddier
0x92 Lamp
0x93 Blanket light
XA Downlight
0x95 Spatlight
0x96 Pendart light
ox97 Calinglight
0x98 Wall light
0x99 Entry light
Ox9A Emergency light
0x9B Sady light
0x9C Burglar prevention light
ox9D Fadlity light
Ox9E-OxFF Reserved for futlureuse

Note o indicates that detalled spedifications, induding property configuraions, can be
found inthe APPENDIX.
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Table45 Lig of dasscodesfor dassgroup code (X1=0x03)
CLASSCODE OBJECT NAME REMARKS
Ox00-OxAF Reserved for futureuse

0xBO Coffeemaker

0xB1 Coffeemill

0xB2 Electric hot water pot

0xB3 Electric range

OxB4 Toagter

0xB5 Juicer/mixer

0xB6 Food processor

oxB7 Refrigerator/freezer

0xB8 Microwave oven

0xB9 Electric cooking implements

OxBA Oven

0xBB Rice cooker

OxBC Electronicaly operated rice cooker

OxBD Dishwasher

OXBE Dishdryer

OxBF Electric rice cake maker

oxC0 Food warmer

OxCl Ricemill

OxC2 Bread machine

OxC3 Sow cooker

x4 Electric pickler

OxC5 Washing mechine

O0xC6 Clothesdryer

OxC7 Eledtriciron

0xC8 Panitspress

OxC9 Futon dryer

OxCA Shoelacoessory dryer

oxCB Electric vacuum (indudes cantraly operated

units)

OxCC Digposer

OxCD Electronic mosquito killer

0xCD Electronic mosquito killer

OxCE Commerdid showcase

OxCF Commerdid refrigerator

OxDO Commerdid food warming case

OxD1 Commerdid fryer

OxD2 Commerdd microwaveoven
OxD3-OxFF Reserved for futureuse

Note o indicates that detalled spedifications, induding property configuraions, can be
found inthe APPENDIX.
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Table4.6 Lig of dasscodesfor dassgroup code (X1=0x04)

CLASSCODE OBJECT NAME REMARKS

0x00 Reserved for futureuse
ox01 Scde o
0x02 Thermometer
0x03 Fphygmomanometer
ox04 Blood sugar messuring unit
0x05 Bodly fa mesasuring unit

Ox06-OxFF Reserved for futureuse

Note o indicates that detalled spedifications, induding property configuraions, can be
found inthe APPENDIX.

Table4.7 Lig of dasscodesfor dassgroup code (X 1=0x05)

CLASSCODE OBJECT NAME REMARKS
0x00-OxFC Reserved for future use
OxFD Switch
OxFE Portabletermind
OxFF Controller

Teble4.8 Lig of dasscodesfor dassgroup code (X 1=0x0E)

CLASSCODE OBJECT NAME REMARKS
Ox00-OxEF Resarved for future use
OxFO Deviceprdfile
OxF1 Router profile
OxF2 Communications communicetion  processing
block profile
OxF3 Protocol difference absorption processng block | o
profile
OxH4 Lower-Layer mediaprofile o
OXF5-OxH- Resaved for futureuse
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427 ECHONET Property (EPC)

Thissection provides detailed specificationsfor the ECHONET property (EPC) code shownin Hg.
4.1. EPC dipulates the functions to be sarviced. It is spedified for each object stipulated by X1 (dass
group code) and X2 (class code), which were described on the previous section. (When the stipulated
objects differ, the corresponding functions dso differ, even with the same code. However, the detailed
Specifications were designed to ensure that, whenever possible, the same functionswill have the same
code.) Specific code vauesfor each object will be specified in Chapter 10. These codes correspond to
the object property identifiersin the object definitions.

b7 b6 b5 b4 b3 b2 bl bO
1

|
L Sipueted for four regions shered by all objects
shared by each object super dass uniqueto each
object dass; and User-defined, (See Table 4.9)

Fixed (reserved for future use)

Note: When b7=0, the other bitswill be defined differently.
Hg.4.7 EPCddaled spedifications

Tahle49 EPC codedlocationtable

8 9 A B ; C F b7-bavaues

0 ) (hex)
1 i

2 ;

3 i

4

5 i

6 |

7 Sraredbydl objets | Shered by eech dast | Uniquetoeschdass? | Usooefi |

8 | gow? B e

9 | |

A !

B l

C |

F |

! Notes 1) Spedified for each oject dass In the case of the user-defined olgject dass, OXA-OxF in b7
b?-rgo(@)vdus (topfour bits) are user-defined.
2) Asarulethese two regions are used, but in practice the boundary line will change for each
dass group. Individud regions will be edified in the object dass detailed spedificationsin the
APPENDIX andin Chepter 9.
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428 ECHONET Savice(ESV)

This section provides detalled specifications for the ECHONET Service (ESV) code shown in FHg.
41

b7 b6 b5 b4 b3 b2 bl b0

e
For detallsse Table 4.10.

Fixed (resarved for futureusd)

Note: In cases other than when b7:06=0:1, the meaning of vauesb0-b5 will be specified separately.
Fg 481 ESV ddaled gecifications

This code gipulates manipulaion of the properties stipulated by EQJ. The three main kinds of
operations are shown below. There are do two kinds of responses the “response” which is given
when the dipulated properties exist; and the “reponse not possible” which is given when the
requested properties (induding array eements) do not exist or when the stipulated service cannot be
processed.

“Request” / “Responsg’ (responseresponse not possible) /“Natification”

A “response’ isconddered areply to a“request” ; when the object ipulated inthe DEOJ exidts, as
aruleit is ather “reponss’ or “response not possble’ (dipulated processing cannat be accepted, or
the stipulated object exigs but the property does not). When the request reguires no response and the
dipulated object does not exigt, no response is made. There are two kinds of “natification”: one
indicating autonomous transmission of its own property data, and one trangmitting a reponse to a
notification request. However, both have the same code.

Three oecific operaions are provided: write (response required/no response required), reed, and
notification. The ten operations shown below are st in consderation of whether or not the content of
the given property isan aray.

Property va ue write (response required/no response requiired)

Property vaueread

Property vaue natification

Propaty vdue aray-dement-dipulated write (response required/no response
required)

Property value array-d ement-gtipul ated reed

Property val ue array-d ement-tipul ated natification

Property vaue array-dement-tipulated addition (response required/no response
required)

Property vaue array-dement-stipulated deletion (response required/no response

4-
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required)
Property value array-d ement-gtipul ated existence confirmation
Property vaue array dement addition (response required/no response required)

The relaionship between message configuration (presence or aisence of SEOJ and DEQJ) and
EPC and ESV isdescribed below.

The EPC in an ECHONET message gtipulating only SEQJ indicates the properties of the
sender object pecified in SEQJ. Here, ESV contains an autonomous “natification” or
“notification” or “responsg’ in response to a request for properties spedified in SEOJ and
EPC. If ESV isa“request” in such a case, the recaived message is treated as an illegd
messege.

The EPC in an ECHONET message stipulating only DEQJ indicates the properties of the
dedtination object specified in DEQJ. Here, ESV contains a “request” regarding the
properties specified in DEQJand EPC. If ESV isa“responsg’ or a“natification” insuch a
cae, therecaived messageistrested asan illegd message.

For ECHONET messages dipulating both SEQJ and DEQJ, the ESV vaue is used to
determine whether the EPC is dipulated by the SEQJ or the DEOJ. When the ESV isa
“response’ or a “natification”, the EPC is conddered to be a component of the object
specified by SEQJ and is viewed as a “regponsg’ or “natification” directed towards the
object sipulated in the DEOJ. Whenthe ESV isa“requed,” the EPC isconddered to bea
component of the DEQJ and is viewed as a “request” from the object dipulated in the
SEQJ.

Tables 4.10-1 through 4.10-3 show specific ESV code assignments based on the content described
above. Specific descriptions of (1) through (10) above will be provided in (1) through (10). (The
relaed number isindicated in the Remarks column of the Table)) In the Fgs in (1) through (10), the
DEQJduring “requests’ isshown as anindividudly stipulated code, but when itisa DEQJindicating
broadcadt to indances it is configured and returned for each rdevant indance aong “response not
posshle’ and “response” Note that in the Table, the “aray dements’ described above are presented
as “dements” For properties consging of array dements, array dement Sze is condant for each
property, and it is assumed that a property indicating the Sze exids ssparatdy. FHg. 4.8-2 provides a
sequence diagram of the relationships between individua ESVs.



ECHONET SPECIFICATION
Il ECHONET Communication Middleware Specifications
4 Message Structure (Frame Format)

Version: 1.0

ECHONET CONSORTIUM

Table4.10-1 Lig of ESV codesfor requests

Savice
Code ECHONET Savice Contertt Symbal Remarks
(EV)
0x60 Property vaue write request (no regponserequiired) i @
Ox61 Property vaue write request (response required) S2C
0x62 Property value reed request Get (%)
0x63 Property vaue notify request INF REQ 3
Ox64 Property va ue dement-gti pul ated write request (no responserequired) | SetMI 4
Ox65 Property va ue dement-stipul ated write request (response required) SSMC
Ox66 Property value dement-giipulated reed request GaM 5
Ox67 Property vaue dement-dtipulated notify request INFM_REQ (6)
0x68 Property va ue dement-gtipul ated add requiest (no regponserequiired) AddMI ™
O0x69 Property vaue dement-gipulated add request (response required) AddMC
OX6A Property v ue dement-dtipulated dd ete request (no responserequired) | DIMI ®
Oox6B Property vaue dement-diipul ated delete request (response reuired) DdIMC
Oox6C Property vaue dement existence confirm request CheckM 9
Oox6D Property vaue dement add request (no response required) AddMS (10
Ox6E Property value dement add request (response reuired) AddMSC
Ox6F Resarved for futureuse

Table4.10-2 Lig of ESV codesfor responseg/natification

Savice
Code ECHONET Service Content Symbol Remarks
(ESV)
Ox71 Property vaue write response S Res ESV=61 reponse (1)
0x72 Property vaue reed response Get Res ESV=62 response (2)
0x73 Property vadue natification INF *1 (3
OX75 Property vaue dement-gti pulated write regponse S2M Res ESV=65 response (4)
Ox76 Property vaue dement-diipul ated reed regponse GetM_Res ESV=66 reponze (5)
ox77 Property vaue dement-dtipulated notify INFM *1 (6
Ox79 Property vaue dement-gtipul ated add response AddM Res | ESV=69response(7)
Oox7B Property vaue dement-gtipul ated ddlete response DeM_Res ESV=6B responsz(8)
ox7C Propaty vdue dement-dipulated exisgence confirm | CheckM_Res | ESV=6C response (9)

regponse

OX7E Property vaue dement add reponse AddMS Res | ESV=6E response(10)
OX7F, Reserved for futureuse
0x70,
0x74,
OX7A
O0x7D

Notes 1) Usad for autonomous property vaue natification and for 0x63 response.
2) Usad for autonomous property vaue natification and for Ox67 response.
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Table4.10-3 Lig of ESV codesfor “response not possble’ responses

Savice
Code ECHONET Sarvice Content Symbol Remearks
(EV)
0x50 Property vauewrite processnot possible’ response Sl SNA | ESV=60 regpone not
possible(1)
Ox51 Property vauewrite* processnat possible’ response S2C SNA | ESV=61 regpone not
possible(1)
0ox52 Property vaue reed “ process not possihle’ response Gt SNA ESV=62 regponse not
possible(2)
0x53 Property value natify “processnot possible’ response INF_ SNA | ESV=63 response not
possible(3)
Ox54 Property vaue dement-dtipulated write request “process | SeMI_SN | ESV=64 regponse  nat
not possible’ repponse A possble(4)
0x55 Property vaue dement-tipulated write request “process | SSMC SN | ESV=65 response  nat
not possihle’ repponse A posshle(4)
0x56 Property vaue dement-dtipulated reed request “process | GetM_SNA | ESV=66 regponse  not
not possible’ reponse possble(5)
Oox57 Property value dement-dipulated notify request “process | INFM_SN | ESV=67 regponse nat
not possible’ repponse A possble(6)
0x58 Propety vaue dement-stipulated add request “process | AddMI_SN | ESV=68 response nat
not possible’ reponse A possble(7)
0x59 Property vaue dement-dtipulated add request “process | AdDMC S | ESV=69 regponse nat
not possible’ repponse NA possble(7)
OXBA Property vaue dement-dipulated delete request “process | DelMI_SN | ESV=6A regponse nat
not posshle’ repponse A posshle(8)
0ox5B Property value dement-dipulated delete request “process | DEIMC_SN | ESV=6A response  nat
not possible’ repponse A possble(8)
ox5C Propaty vdue dement-dipulaed exigence confirm | CheckM S | ESV=6C response not
reques  “processnat possble’ response NA possble(9)
ox5D Propaty vdue demet add request “process not | AddMS S | ESV=6D response nat
possble’ repponse NA possble(10)
Ox5E Propaty vdue dement add request “process not | ADDMSC S | ESV=6E response not
posshle’ reponse NA possble (10)
Ox5F Reserved for futureuse
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ECHONET node ECHONET node ECHONET node ECHONET node
(has relevant property) (has relevant property)
esv=0x6* (*=0,4,8AD) esv=0x6* (*=1,2,5,6,9,B,C,E)
<o response> esv=0x7* (=12569B,CE) | Process
nossihle
Individual response |
ECHONET node ECHONET node ECHONET node ECHONET node
(has relevant property) (does not have relevant property)

esv=0x6* (*=1,2,356,7,9BCE)

esv=0x5* (*=1,2,35,6,7.9,B,C,E) Processnat esv=0x73/0x77 |
possble >
Individual response | General
(has relevant object but not property) (has relevant object)
? | esv=0x6* (*=0-E) | ? | ev=0x6* (*=0-E) |
eV=0x5" (*=0-E) Processnat
possble <no response>
Individual response
ECHONET node ECHONET node
(has relevant property)
| esv=0x73/0x77 |
>
Autonomous announcement
(individual/broadcast arbitrary)

? | esv=0x63/0x67 |

Fg. 482 Savicerdaed basc ssquencediagram
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(1) Property vauewrite service [0x60,0x61,0x71,0x50,0x51]

In the case of a“request” (0x60,0x61), this indicates a request to write the content shown in EDT to
the property stipulated in the EPC of the object sipulated in DEOJ. In responseto this* request,” when
avdueindicating aresponseis gipulated (0x61) and the request isto be (or has dreedy been) recaived,
“responsg’ (0x71) isreturned. This“regponse’ isnat aprocessing implementation response. Whenthe
request isnot to be recaived, or when the stipulated DEOJ exigts but the tipulated EPC does not exig,
“response not possble’ (0x50,0x51) is returned. In the response frame format, SEQJ represents the
vaue of the object dipulated by the request, and the rdevant property isset in EPC. When the rdevant
object itsdf does not exig, neither “regponss’ nor “response not possible’ isreturned. (See Fg. 4.8-2
for the exchange procedure) Also, the “responss” message DEA is defined as the requesting entity
(i.e, therequest message SEA).

b0=1—
T R
EDATA corffiguration during “ processnot OHD| SEOJ | EPCl ESV
possble’ reponse I |
ﬁ ﬁ L oxs0/0x51
bl=1—
EDATA corffiguration during reguest OHD| DEOJ [ EPC| ESV EDT
HEE |
ﬂ ﬂ L ox6061
b0=1—
EDATA corffiguration during* process” OHD| SEOJ EPC| ESV|
response

|
L ox71

When EDATA dipulates SEOJduring a“request,” the EOJ ipulated by SEQJin EDATA during the
“request” is dlocated as a DEQJ (bl of OHD is ds0 st to 1), in the case of both “response not

posshle’ and “response”
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(2) Property vaueread sarvice [0x62,0x72,0x52)

Inthe case of a“read’ (0x62), thisindicates a request to read the content of the property Stipulaied in
the EPC of the object dipulated in the DEQJ. In response to this“read,” when the request isto be (or
has dreedy been) accepted, “responsg’ (0x72) is returned. When the request is not to be accepted, or
when the dipulated DEOJ exigts but the stipulated EPC does not exig, “ response not possible’ (0x52)
IS returned. In the response frame formét, the vaue of the object stipulated by the request is st in
SEQJ, the requested property is st in EPC, and the vadue of the requested property (i.e, the read
content) isset in EDT. When “response not possible” isreturned, nothing iswritten to the EDT. When
the rlevant object itsdf does not exigt, neither “responsg’ nor “response not possible’ isreturned. (See
FHg. 4.8-2 for the exchange procedure) Also, the “responsg’ message DEA is defined as the
requesting entity (i.e, the request message SEA).

bOZl—I _
EDATA corfiguration during “ processnot OHD SEOJ EPC| ESV
posshle’ reponse F L
0x52
bl=1— ﬁ ﬁ
I g E
EDATA configuration during recpest OHD DEOJ EPC| ESV
:ﬂ: ﬂ i— 0x62
b0=1—!
EDATA corfiguration dlring “ process’ OHD SEOJ EPC| ESV EDT
e — I— 0x72

When EDATA dipulates SEOJ during a“request,” the EOJ ipulated by SEQJin EDATA during the
“request” is dlocated as a DEQJ (bl of OHD is ds0 s to 1), in the case of both “response not

posshle’ and “response”
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(3 Property vaue natification sarvice [0x63,0x73,0x53]

There are two types of “natification”: the natification sent as a response to a* natify request” (0x63)
and the autonomous natification which is unrdaed to natify requests. The codes for the two types are
identical. (Here, natification in response to a* natify request” sgnifies an announcement that dos not
specify the property vaue [content], while an autonomous natification is a voluntary announcement
that was not made in response to arequest.) In the case of a*natify request” (0x63), thisindicates a
request to notify (by genera broadcadt; heresfter “announce’ will sgnify a generd broadcedt to the
entire domain) the content of the property dipulated in the EPC of the object dtipulated in the DEOJ.
In response to this “natify request,” when the request was accepted, a “responsg’ (0x73) vaue is
notified; when the request is not to be acogpted, a “response not possible’ response (0x53) vaue is
returned. In the response frame format, the vaue of the object dipulated by the request is set in SEQJ,
the requested property is st in EPC, and the vdue of the requested property (i.e, the natification
content) is set in EDT. Here, DEA is st to generd broadcadt, but when “response not possible’ is
returned, nothing is written to the EDT, and the DEA =S the EA vdue of the requester. When the
relevant object itself does not exig, neither “responss’ nor “response not possble’ is returned. (See
Fg. 4.8-2 for the exchange procedure.)

b0=1—i

EDATA corffiguration during “ processnot OHD|
posshle’ repone

SEO) | EPC| ESV
oo
EDATA corfiguration curing recues OHD| DEOJ |EPC|ESV
b0=1— ﬂ ﬂ
EDATA configuration during “ process’ response | |

o OHD| SEOJ | EPC|ESV EDT
EDATA configuration during auitonomous |
natificetion L ox73

bl:l_i

=

0x63

When EDATA dipulates SEQJ during a request, the EOQJ gipulated by SEQJ in EDATA during the
“request” is dlocated as a DEOJ. In the case of both “response not possble’ and “process” the EOJ
dipulated in the SEOJin the EDATA during “request” is dlocatied as a DEOJwithin the EDATA (bl
of OHD isdso <t to 1). In the case of autonomous natification, the reguired natification of Satus
change doesnot add aDEQJ; indl other cases, the addition of aDEOJisoptiond.
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(4) Property vaue dement-ipulated write service [0x64,0x65,0x75,0x54,0x55]
Inthe case of a*request” (0x64, 0x65), thisindicates arequest to writethe vdue dipulated inthe EDT
(indudes aray dement number and write request vdue data) of the property stipulated in the EPC of
the object stipulated in the DEOJ. In responseto this* request,” when avaueto processtheresponseis
dipulated, and when the request is to be (or has dready been) acoepted, a “responsg’ (0x75) is
returned. However, this“responsg’ is not a processing implementation response. When the request is
not to be accepted, or when the stipulated DEQJ exigts but the stipulated EPC does not exigt, and
when the dipulated DEOJ and EPC exig but the array dement does nat, “response not possble’
(Ox54, 0x55) is returned. In the frame format for response, the vadue of the object dtipulated by the
request is SEQJ, and the rdevant property issat in EPC. When the rdlevant object itsdlf doesnot exig,
neither “responsg’ nor “response not possble’ is returned. (See Fg. 4.8-2 for the exchange
procedure) Also, the “responss” message DEA is defined as the requeding entity (i.e, the request

message SEA).
b0=1—i
EDATA configuration during “ processnot OHD| SEOJ EPC| ESV| Array Elemeng No.
ible’ e £ | ! .
possibie” resporse T ocaoes AL 20VesUnignedso)
ﬁ ﬁ /\ Not required when responding for no property
bl=1—
R
EDATA corfiguration during recuest OHD| DEOJ | EPC| ESV EDT
|
- Loesess L
Array ElementNo. Write data
|
ﬂ ﬂ L Max 246 bytes
2bytes(Unsigned short)
EDATA oorfiguration cLring“ prooess” OHD| SEOJ | EPC|ESV| ArrayElementNo.
response i £ | !
- .
L ox7s 2bytes(Unsgned shart)

The content of each array dement number in an aray format property is defined separatdy for each
property. When the dipulated (array) eement does not exig, “response not possble’ isreturned. Also,
when EDATA dipulates SEOJ during a*“reguest,” the EQJ dipulated in SEOJ by EDATA during the
“request” is dlocated as a DEQJ within EDATA (b1 of OHD is dso st to 1) in the case of both

“response not possble’ and “response”
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(5) Property vauedement-dipulated read service [0x66,0x76,0x56]

Inthecase of a“read” (0x66), thisindicates areques to read the content Stipulaied in the array dement
indicated inthe EDT (indudes array dement number data to be reed) of the property stipulated in the
EPC of the object dipulated in the DEOJ. In response to this*“read,” when the request isto be (or has
dready been) accepted, “responsg’ (0x72) isreturned. When therequest is not to be accepted, or when
the dipulated DEQJ exigts but the gtipulated EPC does not, and when the stipulated DEOJ and EPC
exis but the array dement does nat, “ response not possible’ (0x52) isreturned. In theframe formet for
response, the vaue of the object Sipulated by the request is st in SEQJ, the requested property is st
in EPC, and the vaue (reed content) of the requested property is set in EDT. In the case of “response
not possible” only the aray dement No. is attached to EDT. When the rlevant object itsdf does not
exig, nether “responsg’ nor “response not possble’ is returned. (See Fg. 4.8-2 for the exchange
procedure) Also, the “responss’” message DEA is defined as the requeding entity (i.e, the request
message SEA).

bO=1—
|

EDATA corfiguration cring “process nol |OHD|  SEOJ | EPC| ESV| Array Element No.

possible’ response — L 06 A i_ 2bytes(Unsigned short)
ﬁ ﬂ i Not required when responding for no property
bl=1—
i —

EDATA oorfiguration cLring recest oHp| DEOJ |EPC|ESV|  EDT
N |

L dxes

Array Element| No.

ﬂ ﬂ 2bytes(Unsigned Char)
B

oy Ly
EDATA corfiguration clring “ processy OHD| SEOJ |EPC|ESV EDT
response . |
Loxas y
Array ElementNo.  Readdata
|
L Max 246 bytes
2bytes(Unsignedshor)

The content of each array dement number in an array format property is defined separatdy for each
property. When the dipulated array dement (eement) does not exis, “response not posshle’ is
returned. Also, when EDATA dipulates SEOJ during a“request,” the EQJ dipulated in the SEQJ by
EDATA during the“request” isalocated asaDEOJwithinthe EDATA (b1 of OHD isdso st to 1) in
the case of both * response not possible’ and “ response”
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(6) Property vaue dement-dipulated natification service [0x67,0x77,0x57]

There are two types of “natification”: notification sent in response to a “notify request” (0x67); and
autonomous natification, which is unrdated to notify requests. The two types are not distinguished
from each other in the codes. (Here, natification in response to a “notify request” dgnifies an
announcement that dos not gpecify the property vaue [content], while an autonomous natificationisa
voluntary announcement that was not made in response to arequest from someone) In the case of a
“notify request” (0x67), this indicates a request to notify (announce) the content of the array dement
number dipulated in the EDT of the property stipulaied in the EPC of the object stipulaied in the
DEQJ. In response to this “notify request,” when the request waas accepted, an array dement vaue
(content) is announced as a “responsg’ (0x77). When the request is not to be acoegpted, or when the
dipulated DEOJ exigts but the gtipulated EPC does not, and when the stipulated DEOJ and EPC exist
but the array dement does nat, “response not possble’ (0x57) is returned. In the frame format for
response, the vaue of the object Sipulated by the request is st in SEQJ, the requested property is st
in EPC, and the vdue of the requested array dement number and its aray dement vdue (i.e, the
notification content) is st in EDT. Here, DEA is st to generd broadcadt, but when “response not
possible’ is returned, nothing is written to the EDT, and the DEA setsthe EA vaue of the requester.
When the rdevant object itsdf does not exidt, neither “responsg” nor “response not possble’ is
returned. (See Hg. 4.8-2 for the exchange procedure.)

b0=1—i
EDATA aorfigurdionduringprocessnot. | OHD SEOJ EPC| ESV| Array Element No.
ibe’ P |
possibie”respone2 C o A 2bytes(Unsgnedshor)
ﬁ ﬁ i Not required when responding for no property
bl=1—
|
EDATA corfiguration during repuest OHD| DEOGJ | EPC| ESV EDT
P |
- Loer ,
Array Element No.
:ﬂ ﬂ 2bytes(Ursignedshor))
bt ¥
EDATA configuration d.ring” prooess’ oHp| 2 | Erc|Esv EDT
regponse
EDATA corfiguration during autonomous |_ 0x77 v
natification
Array Elemen‘{ No. Readdata
|
L Max 246 bytes
2bytes(Unsignedshort)
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The content of each array dement number is defined separatdly for each property. When the stipulated
(array) dement does not exig, “regponse not possible’ is returned. Also, when EDATA dipulates
SEQJduring a“request,” the EQJ stipulated in the SEOJ by EDATA during the “request” isdlocated
asaDEQOJwithinthe EDATA (bl of OHD isaso st to 1) in the case of both “response not possible’
and “respons=” In the case of autonomous natification, the required natification of status change does
not add aDEQJ, indl other cases, the addition of aDEOJisoptiond.
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(7) Property vauedement-dipulated addition

In the case of a“request” (0x68, Ox69), this indicates a request to add the array dement indicated in
the EDT (incdludes array dement number and write request vaue) of the property stipulated in the
EPC of the object dipulated in the DEQJ, and to write the vaue dipulated therein. In reponse to this
“request,” when avaue indicating implementation of the response (0x68) is gipulated, and when the
request is to be (or has dready been) accepted, a “responss’ (0x78) is returned. However, this
“responsg’ is not a processing implementation response. When the requet is not to be accepted, or
when the dipulated DEQJ exists but the stipulated EPC does nat, and when the sipulated DEOJ and
EPC exig but the array dement does nat, “reponse not possble’ (0x58, 0x59) is returned. In the
frame format for response, the vaue of the object dipulated by the request is st in SEQJ, and the
requested property is st in EPC. When the rdlevant object itsdlf does not exi, naither “responsg’ nor
“response not possible” isreturned. (See Fg. 4.8-2 for the exchange procedure)) Also, the “responseg’
message DEA is defined asthe requeting entity (i.e,, the request message SEA).

b0=1—
I
EDATA configuration during “ processnot OHD| SEOJ EPC| ESV| Array Element No.
ible’ regponse P | | .
passbie’s [ omancs AL 2bves(Unsgnedshon)
ﬁ ﬂ /\ Nat required when responding for no proparty
bl=1—
I T
EDATA corfiguration during repuest OHD[ DEOJ [ EPC|ESV EDT
P |
L oxes069 L

Array ElementNo. Wite data

ﬂ ﬂ L Max 246 bytes
2B (Unsgned short)

EDATA corfiguration dring process” OHD| SEOJ |EPC|ESV| ArrayElementNo.
response s | !
Log L opytesUnsgredshon)

The content of each array dement number in an array format property is defined separatdy for each
property. When the dipulated array dement (eement) does not exis, “response not posshle’ is
returned. Also, when EDATA dipulates SEOJ during a“request,” the EQJ sipulated in the SEOQJ by
EDATA during the“request” isalocated asa DEOJwithinthe EDATA (b1 of OHD isdso st to 1) in
the case of both * response not possible’ and “ response”
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(8) Property value dement-dipulated deetion [Ox6A, Ox6B, 0X5A, 0x5B, 0X7B]

Inthecase of a“request” (Ox6A, 0x6B), thisindicates arequest to ddete the array dement indicated in
the EDT (array dement number) from the property ipulated in the EPC of the object dipulated inthe
DEQJ. In response to this “requed,” when a vaue indicating implementation of the response (Ox6B)
is dipulated, and when the request is to be (or has dready been) accepted, a “responsg’ (OX7B) is
returned. However, this“responsg’ is not a processing implementation response. When the request is
not to be acoepted (induding cases in which the deetion is nat to be implemented), or when the
dipulated DEQJ exigts but the sipulated EPC does nat, “regponse not possble’ (Ox5A, 0x5B) is
returned. In the frame format for response, the value of the object Stipulated by the request is st in
SEQJ, and the revant property is set in EPC. When the rdlevant object itsdf does not exig, neither
“response’ nor “regponse not possible’ isreturned. (See Fg. 4.8-2 for the exchange procedure) Also,
the“responsg’” message DEA isdefined asthe requesting entity (i.e, the request message SEA).

b0:1_i ]
EDATA corfiguraionduring“processnot.~~ |OHD| SEOJ | EPC| ESV| Array Element No.
ible’ response | | .
e L osaose AL 2esUnsgnedshot
ﬁ ﬂ ﬁ Not required when responding for no property
bl=1—
EDATA corffiguration during recuest OHD[ DEOJ [ EPC| ESV EDT
HE |
: - L owaoes
Array Element No.
ﬂ ﬂ 2bytes(Undigned short)
EDATA corfiguration dring “ process’ OHD| SEOJ |EPC|ESV| Array ElementNo.
reponse | |
Lo L 2bytes(Unsgned shart)

The content of each array dement number in an aray format property is defined separatdy for each
property. When the dipulated array dement (eement) does not exig, “response not possble’ is
returned. Also, when EDATA dipulates SEOJ during a“request,” the EOQJ sipulated in the SEOQJ by
EDATA during the“request” isalocated asa DEOJwithinthe EDATA (bl of OHD isdso st to 1) in
the case of both “ response not possble’ and “response”
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(9) Property vaue dement-dipulated existence confirmation [OX6C, OX5C, Ox7C]

Inthe case of a“requet” (Ox6C), thisindicates arequest to confirm the existence of the array dement
indicated in the EDT (includes array dement number vaue information) in the property stipulated in
the EPC of the object dipulated in the DEQJ. In response to this “request,” when the request isto be
(or has dready been) accepted, a “responsg’ (0x7C) is returned. However, this “responsg’ is not a
processing implementation regponse. When the request is nat to be acoepted, or when the stipulated
DEQOJ exigs but the stipulated EPC does nat exig, “regponse not possible’ (0x5C) isreturned. In the
frame format for response, the vaue of the object dipulated by the requedt is st in SEQJ, and the
rlevant property is set in EPC. When the rdevant object itslf does not exig, neither “responsg’ nor
“response not possible’ isreturned. (See Fg. 4.8-2 for the exchange procedure)) Also, the “responseg’
message DEA isdefined asthe requesting entity (i.e, the request message SEA).

EDATA corffiguration during “ processnot OHD|

posshle’ reponse

EDATA configuration during request

EDATA configuration during “ process’
response

bO:l—i _
SEOJ | EPC|ESV| ArrayElementNo.
P | |
C ome [ 2bytes(Unsignedshor)
ﬁ ﬁ ﬁ Not required when responding for no property
bl=1—
OHD DEOJ EPC| ESV EDT
. Loec
Array Elemenll No.
ﬂ ﬂ 2byes(Unsignedshor)
bo=1— vy @
l Confirm existerice
OHD| SEOJ EPC| ESV|Array Element N 0nc it
£ ] ]
L oxrc L Exists :0x30

Does not gxist :0x31

EDT

The content of each array dement number in an aray format property is defined separatdy for each
property. When the dipulated (array) eement does not exig, “response not posshle’ isreturned. Also,
when EDATA dipulates SEOJ during a“request,” the EOJ ipulated in the SEOJ by EDATA during
the“request” isalocaied asaDEOJwithinthe EDATA (b1 of OHD isdso st to 1) inthe case of both

“regponse not possible’ and “response”
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(10) Property vaue dement addition [Ox6D, Ox6E, OX5D, Ox5E, OX7E]

In the case of a“request” (Ox6D, OX6E), this indicates arequest to newly add an array dement to the
property sipulated in the EPC of the object stipulated in the DEQJ, and to write to the newly added
aray dement the vdue data dipulaed in the EDT. In response to this “request,” when a vaue
indicating implementation of the regponse (OX6E) is stipulated, and when the request isto be (or hes
dreedy been) accepted, a “responss’ (Ox7F) is returned. However, this “regponsg’ is a processing
implementation response, and the added array dement number is returned as an EDT. When the
request is not to be acoepted, or when the stipulated DEQJ exigts but the sipulated EPC does nat,
“regponse not possble’ (0x5D, Ox5E) is returned. In the frame format for reponse, the value of the
object dipulated by the request is st in SEQJ, and the rdevant property is sst in EPC. When the
rlevant object itsdlf does not exig, nather “responsg’ nor “response nat possible’ is returned. (See
Fig. 482 for the exchange procedure) Also, the “respons?’ message DEA is defined as the
requesting entity (i.e, the request message SEA).

b0=1—
I

EDATA corffiguration during “ prooessnot OHD

SEOCJ

possble’ regponse i
b1=1— ﬁ

I H H

EDATA corfiguration during recuest OHD| DEOJ

Epc| Esv
|

ﬂ L oxs8i0x59

EP

c| Esv EDT
|
L cixe8,0x69

L Max 246 bytes
Addtiond wiitedsta

b0=1— ' : '

I B
EDATA corfiiguration during“ process’ OHD| SEOJ | EPC|ESV| ArrayElemen‘{No.

regponse | |
Loxo L shyesUnagnedChan

The content of each array dement number in an array format property is defined separatdy for each
property. When the dipulated (array) eement does not exig, “response not possble’ isreturned. Also,
when EDATA dipulates SEOJ during a*“request,” the EQJ dipulated in the SEQJ by EDATA during
the“request” isalocated asaDEOJwithinthe EDATA (b1 of OHD isdso st to 1) inthe case of both

“response not possble’ and “response”
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The sarvices shown in Tables 4.10-1 through 4.10-3 above are specified for each property. Regarding
those stipulated as services that must be incorporated in each property, if they have the functions of
that property and disclose via communicaions (reediwrite natification, ec.), this indicates that they
must be processed. Processing of sarvicesfor each property isspecified in Part 11, Chepter 9and inthe
ECHONET Objects Detailed Specifications APPENDIX of  Patll in the Access Rules column of
the object dass detalled specification tables. Accessrulesindicate dl sarvicesthat can be implemented.
Inthis pedification, thefallowing nine accessrules are goecified:

Get

SSM

GeM

AdaM

DdIM

CheckM

AddMS

AllM

Processes services rdated to write requests for non-array property vaues
(Performsprocessing indicated in (1))
Processes sarvices related to read requestsfor non-array property vaues
(Performs processing indicated in (2) and (3))
Processes services rdated to write requestsfor array property vaues
(Performs processing indicated in (4))
Processes services rdated to reed requestsfor array property vaues
(Performs processing indicated in (5) and (6))
Processes sarvices rdaed to dement-dipulated add requedts for aray property
vaues
((Performsprocessng indicated in (7))
Processes services rdated to delete requestsfor array property vaues
(Performsprocessing indicated in (8))
Processes sarvices rdated to exisence confirm requests for array property value
eements
(Performsprocessing indicated in (9))
Processes sarvices rdated to non-dement-dipulated add requedts for aray
property velues
(Performsprocessing indicated in (7))
Processesd| sarvicesrdated to SetM/GetM/INFM/AddM/Dél  /Check

The above processing is specified for eech property; there is no mixed Sipulaion of Set and

SetM or of Get and GetM.
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429 ECHONET Property VaueDaa(EDT)

This section presents detailed spedifications for the code for the ECHONET property vaue data
(EDT) range shown in Fg. 4.1. EDT conggts of data for the rdevant ECHONET property (EPC),
such as gatus natification or specific seiting and control by an ECHONET savice (ESV). Detailed
specificationsare provided for theSze, codevaue, etc., of EDT for each EPC (see Chapter 9.)
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4210 ECHONET DaaCounter (EDC)

This dause presents detalled pedifications for the ECHONET Daa Counter (EDC) codes for the
messages exchanged between the protocal difference absorption processng blocksshowninFg. 4.1.

Messages may be split into a maximum of eight components, and b0-b2 shows the order of the Solit
messages (darts a b0=b1=b2=0; ends a a maximum of b0=b1=b2=1). The split message identifier
dipulation hit (b4, b5, b6) is dso specified for cases in which a message from the ECHONET
Communication Processing Block is sent repegtedly to the same node and in which dl of the repested
messages reguire splitting. However, the method for seiting this value will not be spedified here
Therefore, in the recaiving-9de protocol difference absorption processing block, messages with the
same MAC Address for the source and the same v ues for b4-06 are assembled based on the data
contained in the b0-b2 split counter.

b7 b6 b5 b4 b3 b2 bl b0

i
L Spedifiesorder (No) of split message.

Indicatesend of lit message
0:To be continued; 1:End of message

Sipulates glit-trangmisson messageidentifier.

Fixed (reserved for future use)

Fig.49 EDC detailed spedifications

When a message is not Folit, vaues will be st as follows b2:b1:b0=0:0:0 and b3=1. When the
intended degtination is the same, it is recommended that olit messages having the same identifier be
sent without other intervening messages
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51

Chapter 5 Basic Sequences

Basc Concept

Of the sequences exchanged between the ECHONET Communication Middleware (or more
precisdy, between ECHONET Communication Processng Blocks) for nodes connected to the
ECHONET network, those that must be implemented are cdled “basc sequences” This section
dividesthese basic sequencesinto four main categoriesfor specification:

1) Basic sequencesfor object control

2) Basc ssquencesfor node sartup (1)

3) Badic sequencesfor node gartup (2)

4) Bad ¢ sequencesfor node norma operation

ECHONET Nodes are divided into devices with ECHONET Router functions and devices
without such functions. “Basic sequences for node startup (1) shows the basic sequence for sartup of
ECHONET nodesin generd, while “Basic sequences for node startup (2)” shows the basic sequence
for gartup of ECHONET deviceswith ECHONET router functions.

Depending on thetype of device, some of the bas ¢ sequences specified in thissection, al of which
are reguired, involve complex exchanges and therefore entall much heavier communications
processing than goplication processing. Therefore, the specifications were formulated to make the
sequencesassmpleaspossble.
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52 Basc Sequencesfor Object Control

ECHONET Communication Middleware exchanges are peformed by gipulaing the service
(ESV:ECHONET sarvice) with respect to the object property specified in the previous Section. Basic
seguences for objects can be broadly divided into basic sequences for object contral in genera and
basi ¢ sequences for sarvice content (see below). Thesetwo typeswill be described below.

1) Basic sequencesfor object control in generd
2) Basic sequencesfor sarvice content

521 Badc Sequencesfor Object Control in Genera

The ECHONET Communication Middleware performs the following five processes as basic
processing when it recaives a sarvice (oedified in Table 4.10) for an object property. The fird three
processes are destribed here. The fifth process (E) will be described in the next section under Basic

Sequencesfor Service Contert.

A) Processing when the controlled object does not exist

B) Processing when the controlled object exigts but the controlled property does not exist

or control content cannot beinterpreted

C) Processng when both the controlled object and controlled property exist but the
dipulated aray dement does not exist or control content cannot be interpreted
D) Processing when the controlled property exigts but the stipulated service processing

functionsarenct avallable

E) Processng when the controlled property exists and the stipulated service processing

functionsareavailable

(A) Processing when the controlled object does not exist

Thereceived ECHONET messageis discarded, and no responseisrequired.

ECHONET node

7

Message”

Note: Message stipulating a DEOJ
that does not exist in the destination
ECHONET node

Fg. 51 Bascsquencewhentheobject dassto be controlled doesnot exist

>

Discard received message
(no response required)

ECHONET CONSORTIUM




ECHONET SPECIFICATION Version: 1.0
Il ECHONET Communication Middleware Specifications ECHONET CONSORTIUM
5 Basic Sequences

(B) Processng when the controlled object exists but the controlled property does not exist or control content
cannot beinterpreted
The received ECHONET message is discarded, and a ‘process not possble response
indiicating thet the corresponding process does not exist (ESV=0x50-0x5D) isreturned. DEOJ
exigs, but the basc sequence for recaving an ESV=0x6*(*:0-E) request for a nonexistent
EPC is shown in the FHg. bdow. When the dipulated service does not reguire a reponse
(ESV=0x60,0x64,0x68,0x6A), N0 responseisissued.

ECHONET node

7

Reguest message with ESV=0x6* >{

Discard received message (“process
not possible” response required) Tesv

Response message with ESV=0x5*

— Note: Response time for a device.

Fg.5.2 Badcrecaving sequence when controlled property doesnot exist
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(©) Processng when bath the control object and contral property exigt but the dipulated array
element doesnot exigt or cannot be interpreted

The recaved ECHONET message is discarded, but a ‘process not posshleé response

indicating that the corresponding process does not exist (ESV=0x54 - 0x5C) isreturned. The

basic sequenceis shown below.
ECHONET node
Reguest message with ESV=0x6* ;{

Discard received message (“process
not possihle’ response required) Tesv

Response message with ESV=0x5*

- Note: Response time for a device.

Fg.5.3 Badcrecaving sequence when control property doesnot exist

() Processing when the controlled property exigts but the dipulated service processing functions
aenotavalable
Sameasfor (B) aove.
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522 Basc Sequencesfor Sarvice Content

The ECHONET Communication Middleware has three basc processng sequences for the
reception of object property-rdated services (specified in Table 4.10), assuming the i pulated property
exigsand has servicefunctions

A) Basc ssquencefor recaiving arequest (response not required)
B) Badc sequencefor recaving arequest (response required)
C) Basic sequencefor property vaue natification

(A) Badc sequencefor recalving arequest (reponse not reguired)
The FHg. bdow shows the basic sequence for an ECHONET node that has recaived a property
vaduerdaed opeaaion from another  ECHONET node (ESV=0x60-0x6C), where

ESV=0x60,0x64,0x68,0x6A (property vauewrite request: no response reguired).

ECHONET node

7

Reduest message with ESV=0x60,0x64,0x68,0x6A >{

Property value control
(write or read) request received

Fg. 54 Badcrequed receving sequencefor ESV=0x60,0x64,0x68,0x6A
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(B) Badic sequencefor recaiving areguest (response reguired)
Hg. 5.2 shows the basic sequence, for each ESV, for an ECHONET node thet has received a
property vauerdated manipulation from another ECHONET node (ESV=0x60-0x6C),
where ESV=0x61-0x63,0x65-0x67,0x69,0x6B,0x6C (response regired).

Badic request receiving sequence for ESV=0x6* (*:1,2,7,9.B,C)
(responseisreturned to request message Source)

ECHONET node

?

Request message with ESV=0x6* >‘

Property value control
(write or read) request received| Tesv

< Response message with ESV=0x7*

— Note: Response time for a device.

Basic request recelving sequence for ESV=0x6# (#:3,7)
(responsereturned using generd broadcas)

ECHONET node

?

Request messagewith ESV=0x6* >{

Property vaue contrd
(reed) request received Tesv

< Reponse message with ESV=0x7* # > Vo

— Note Response time for a device.

Fg. 52 Badcrequed receving ssquencefor ESV=0x6a (o :1-35-7,9B,C)
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(C) Basic ssquencefor property vauenatification
TheHg. bdow showsthe basic sequencefor propertiesthat are required to notify their satuswhenthe
object property vadue changes (i.e,, when there is a change in the gatus setting from the gpplication

software).
ECHONET node
Object property value
Change
< Broadcast messsge with ESV=0x7* >

*3,7

Fg.53 Bascsequencefor property vaue change
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53 Basc Sequencefor ECHONET Node Startup

For the ECHONET nodes destribed in this section, dartup begins with the acquistion of an
ECHONET address for sdf-recognition and speaification. As was noted in Chepter 2 ECHONET
Addresses above, an ECHONET address congdgts of a Node ID and a Net ID. For the Node ID,
ECHONET specifies a method for obtaining the MAC Address spedified for each transmisson
medium (see Part 111) and aconverson method for use with thisMAC address (see Chapter 7).

Thissection will specify the following two Net ID acquisition processing sequences, assuming thet
the Node ID has dready been obtained when the ECHONET Communication Middleware begins
operation:

(1) Basic sequencefor cold sart *
(2) Basic sequencefor warm start

This section will describe the default router that gppears in the basic sequence. The ECHONET
Communication Middleware performs exchange without recognition of the rdevant subnets by using
ECHONET addresses that identify ECHONET nodes. Nodes having ECHONET addresses with the
same Net ID are pat of the same subnet, and in the lower-layer communications software it is
possible to send messages directly to another ECHONET node by specifying the MAC address.
Meanwhile, nodes whose ECHONET addresses have different Net 1Ds belong to other subnets thet
are connected by routers. The conoept of “default routers’ was introduced to reduce the processng
load on individud (nornrouter) ECHONET nodes when source ECHONET messagesto ECHONET
nodes in other subnets. Individud (non-router) ECHONET nodes contain default router deta, which
conggsof the ECHONET addressfor one of the routers connected to the same subnet, when their Net
IDs are s&t. Therefore, when sending an ECHONET message to an ECHONET node in ancther
subnet, they smply need to send the message to the default router, regardiess of the intended
degtination’s subnet (see Section 6.3.2 Send message Routing Processing Soecifications). When more
than one router existis within asingle subnet, the question of which router to gpecify asanode' s default
router isnot specified.

Notes 1) <Cold gart>
Sat by resting communications middeware and lower-layer communications
oftware, which resss ECHONET address
2) Wam gart>
Sart with Net 1D settings preserved.
Satswith ECHONET addressdready .
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531 Basc Sequencefor ECHONET Node Cold Start

During acold dart, the ECHONET node communications middlieware obtainsaNode ID from the
lower-layer trangmisson medium or from the goplication software settings, and then obtainsaNet ID
viaECHONET. Shown beow isthe basic sequence by which an ECHONET node acquiresaNet ID
during acold gart.

The Fg. bdow shows the basic processing sequence ater the Node 1D has been < (i.e, after
communication within the subnet vialower-layer tranamission mediabecomes possible):

New dartup
ECHONET node

¢

Internd initia processing/
Node D sst/completion

Message(1): Net ID read request
< * (Ganeral broadcast within the lbnel)

Within T2

>

Message (2): Net ID read response

< Responsefrom booted
Ne ID st ECHONET router

Default router EA s

Message (3):Ingtance change dass announcement
< (Generd broadcad within the domain) >

When there are 9 or more indance change dasses a number of
messages (3) will begenerated. (Se9.11.1[15).)

Messge () Satsdefault velue (x00) not stipulated in SEA Net ID.

Stipulates (with DEA) generd broadcast nodeswithin the subnet (OXO1FF).
Sipulates(with DEQJ) router profileobjects (OxXOEF101)  No SEQJdipulation.
StipuaesNet ID propeties(OxELD) with EPC.  Stipulatesread request (0x62) with ESV.

Messoe (2) Individuel response messege (DEA isSEA of messege(1); SEA isEA of router)
Stipulatesread request by message (1) (SEOJ=0x0EF101,EPC=0XELESV=0x72EDT=Net D data).
Messge (3) Sipulatesbroedcadt to dl nodeswithin domain (Ox01FF) with DEA.

Stipulatesnode profile objects (0xOEF001) with SEOJ. No DEOJdipulaion.

Sipulaes ingance change dass announcemeant proparty (OXD5) with EPC.  Sipulates natification
announcement (0x73) with ESV.
T2 Message (2) reception wait timeout. When message (2) isnot received by time T2 (design guiddline: 60sec),
OxQ0isassigned asNe ID.

FHg.54 Bascsequencefor ECHONET node gartup (1)
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532 Basc Sequencefor ECHONET Node Warm Start

The Fg. bdow shows the badc sequence for an ECHONET node during awarm gart. During a
wam dart, there are Stuaions in which a node that has been cut off from ECHONET or wasin a
resing ate but ill retains its ECHONET address and other data is reconnected to ECHONET or
rebooted. When the node sends a Net 1D read request to the default router and the returned NetlD
metches the node's own Net ID data, the sequence shown below is followed. If the Net ID data
contained in message (2) below does not metch the node's own data, or if there is no response from
message (2), the cold start processing described aboveis performed.

New dartup
ECHONET node

¢

Rest gate ECHONET
address dready st

Reconnect o ECHONET  —=_ | Message (1):Net 1D reed request

(addressad to defavlt router)

>

Within T2

Message (2):Net ID reed response

<

Confirm match between messege
(2 NetID andownNet 1D

Message (3):Ingtance change dass announcement
< (Generd broadcad within thedomain) >

When thereare 9 or moreingance change dasses anumber of messeges
(3 will begenerated. (Se29.11.1[15).)

Messge () Satsown (retained) ECHONET addresswith SEA.

Stipulatesdefauit router adoresswith DEA.

Sipulates(with DEQJ) router prafileobject (0xOEF101)  No SEQJstipulation.
StipuaesNet ID propeties(OxELD) with EPC.  Stipulatesread request (0x62) with ESV.

Messoe (2) Individuel response messege (DEA isSEA of messege(1); SEA isEA of router)
Stipulatesread request by message (1) (SEOJ=0x0EF101,EPC=0XELESV=0x72EDT=Net D data).
Messge (3) Sipulatesbroedcadt to dl nodeswithin domain (Ox01FF) with DEA.

Stipulatesnode profile object (OXOEFO0L) with SEQJ. No DEQJipulation.

Sipulaes ingance change dass announcemeant proparty (OXD5) with EPC. Sipulates natification
announcement (0X73) with ESV.
T2 Message (2) reception wait timeout. When message (2) isnot received by time T2 (design guiddline: 60sec),
begin cold gart processing.

Fg.55 Bascsequencefor ECHONET node gtartup (1)
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54 Basic Sequencefor ECHONET Router Startup

ECHONET defines ECHONET routers with the object of fadilitating the creation of networks
encompassing different subnets ECHONET router device pedifications will be provided in Pat - 7.
Thissection will describe the basi ¢ sequence for ECHONET router Sartup.

ECHONET routers are divided into two dasses routers with specid functions (heredfter referred
to as parent routers) and ordinary routers (heresfter referred to as normd routers). There can be only
one parent router within an ECHONET domain; it assgns Net I1Ds to other routers and need not
function as a router (i.e, to connect subnets). In other words, the labd “parent router” is goplied to
ECHONET nodes functioning as Net ID servers. When ordinary ECHONET devices are designated
as parent routers, parent router functions should be given priority.

The following sequences are oedified as the basc sequences for ECHONET router startup.
Saquences (2) and (3) concern normal routers.

(1) Basic sequencefor parent router gartup
(2) Basic ssquencefor cold start *
(3) Basic sequence for warm start

Notes 1) <Cold gart>
Sat by resting communications middeware and lower-layer communications
oftware, which ressts ECHONET addresses
2) Wam gart>
Sart with Net 1D sdttings preserved.
Satswith ECHONET addressesdreedy set.
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541 Badc Sequencefor Parent Router Startup

Only one parent router (with Net ID sarver functions) may exig within a given domain. This
parent router is respondble for setting and managing normd router Net IDs and router IDs.
Spedifications for dipulating when parent router operation isto begin will be provided sparatdy (see
Pat 7). The FHg. bdow shows the basic startup sequence for a parent router with router functions.
When the parent router has no router functions, there will be only one subnet in the Fig. below. When
the parent router is connected to two or more subnets and is reponsible for routing between those
ubnets, the number of messages sent will increase by the number of connected subnets.

ECHONET node
(parent router)

Subnet B T Subnet A

Internd initid processing/
Node|D sgtting complete

Message (1): Net ID reed request
(General broadcast within the subne>t)
Message (1): Net ID reed request I T3
(broadcast within the subnet) i -
T3
Sdf EA setting
(Net 1D sdting complete)
Message (2): Net 1D reed response Message(2): Net 1D reed response >
(broedcast within thesLbnet) (o EE i i 2e by
Message (3):Instance change dass announcement Message (3):Ingtance change dass announcement
(loroadcast within the domain) (broedcaet within the domain)
Begin normal operation When there are 9 or more indance change dasses, a number of
messages(3) will begenerated. (See9.11.1[15])

Messege(2)

Sipulatesundipulated default vaue (X' 00') with SEA Net ID.

Sipulatesgenerd broadcas within subnet (0x01HF) with DEA.

Sipulaesrouter profileoyject (0OEF101) with DEQJ.

SipulaesNet ID propeties (OxEL) with EPC. Sipulatesread request with ESV (0x62).

Messge(2)

Satsown SEA veuewith SEA. Sipulatesgenerd broadcast within subnet (0x01HF) with DEA.
Sipulatesrouter profileoyject (OxOEF101) with DEQJ.
SipulaesNet ID properties (OxEL) with EPC. Sipulatesread request with ESV (0x60).

Messge(3)

Sipulatesgenard broadcast (Ox01HF) withDEA.  Stipulaiesnode profile object (OxOEFO0L) with EQJ.
Sipulatesingtance change dass announcement property (OxD5) with EPC.  Stipulates tatus announcament
(Ox73) with ESV.

T3

When the network containing the parent router dreedy hesaNet ID, it dreedy hesaperent router, 0 Sartup of
anew parent router is not dlowed. When aNet ID reed regponse is returned by time T3 (design guiddine
60se0), the parent router halts operation (i.e, doesnat boat).

Fg.56 Bascsquencefor parent router Sartup
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542

Basc Sequencefor ECHONET Router Cold Start

FHg. 5.7 showsthe basic sequence for normd router cold sart. When dl of the two or more subnets
to be routed have dready been assgned Net IDs it isimperdive thet router functions not be darted in
order to avoid message tranamission loops within the domain. The four conditions listed below must
be stidfied for norma routers to operate normdly. Fg. 5.7 shows the basic processng sequence
needed to fulfill these conditions (the Fig. shows the case of arouter connected to two subnets). It
representsthe processing sequence for norma operation.

Ancther router (incdluding parent routers) exidsin a least one of the subnets to which a
norma router is connected.

In at leest one of the subnets to which anormd router is connected, no other routers exist
and no Net IDs have been assigned.

Router data (router 1D data and Net ID data for the new subnet to be connected) can be
obtained from the parent router.

All router data.can be obtained from the parent router.

When anormd router isunableto fulfill even one of the aove conditions, the router dartsup asan
ECHONET node with no router functions, ECHONET router Sartup processing is performed only
when thenode it recaivesaNet 1D write request message.
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New gartup ECHONET router
Subnet B o . Subnet A
(norouter exists) Intemél initial processing/ (router existy)
Node|D sgtting complete

ECHONET node cold gart processing (sseFg. 54)

ECHONET node cold gart processing (sseFHg. 54)

Note

Provisond saf-EA sdtting complete [*1

router

/ BExchangewith default

1) When SHf-EA siting iscomplete, and both subnets
have dreedy been asigned Net IDs, or nather
of the subnets hes been asdgned a Net ID,
router functions will not start up (fprocessing

=y

Message (1): Parert router detareed recuest

M@ge(Z): Pearent router datareaj response

souence bd ow unnecessary).

Parent router datasetting complete

E|
&

Messege(3): Register recuest router EA writeregues

Message (4): Router datawrité{equest

Meiisage(S): Router datawrite response

Mé@age(G): All router datawﬁte request

M e%ge(?) All router da__tax‘?\)rite response

T >
Router dataseting complete Exchange with parent
router
Message(8): Net 1D writerequest
< (Generdl broadcagt within the subnet) Messege (9): Subnet B ingance change dlass announcement

Begin normal aperation (Generd broaMst\Mmmr_\edorran)
When there are 9 or more indance change dasses, a number of
messeges (3) will begenerated. (See9.11.1[15)].)

Message (1) Sassubnet A EA vduewith SEA. Stipulatesdefauit router with DEA.

Stipulatesrouter profileogject (0xOEF101) with DEQJ.
Stipulates parent router EA property (OXE3) with EPC.  Stipulatesread request (0x62) with ESV.

Messages(2),(5), (7) | Responsemessagestor (1), (4), and (6), respectively.

Messoe (3 Sassubnet A EA vduewith SEA.
Stipulatesrouter profileobject (0x0EF101) with DEOJ
Siipulatesregidration request router propearty (OXE6) with EPC. Stipulateswriterequest (Ox60) with ESV.

Stipulates parent router with DEA.

Message(4) Stipulatesrouter prafile ogject (0x0EF101) with DEQJ.

Stipulatesrouter EA propaty (OXEO) with EPC.  Stipulateswriterequest (Ox61) with ESV.
Message (6) Stipulatesrouter prafileobject (0x0EF101) with DEOJ

Sipulatesal router dataproperty (OXE4) with EPC.  Stipulateswriterequest (0x61) with ESV.
Message(8) Sasubnet B EA vduewith SEA. - Stipulatesgenerd broadcagt within subnet (OxO1HF) with DEA.

Stipulatesrouter prafileobject (0x0EF101) with DEQJ
SipulatesNet ID properties (OXEL) with EPC.  Stipulateswritereguest (0x60) with ESV.

announcement (0x73) with ESV.

Messoe (9) Sassubnet B EA vduewith SEA.
Stipulatesrouter profileobject (0x0EF101) with DEOJ
Sipulates indance change dass announcemeant proparty (OxD5) with EPC. Stipulaes natification

Stipulatesdefauit router with DEA.

3 Timeout walting for messages (2), (4), and (6). I the specified messageisnat received within thistime, router
functionswill not gart up. Time T3 (design guiddine 60s=0).

Fig.5.7 Badcseguencefor normd router cold Sart
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543 Badc Sequencefor ECHONET Router Warm Start

Fg. 5.8 shows the basic sequence for a norma router warm gart (the FHg. shows the case of a
router connected to two subnets). In the following cases, warm dart processing is cancdled and cold
dart processng performed:

When held defauilt router doesnot exig.

When newly obtained parent router data differsfrom parent router detahdldin therouter.

When data for the router contained in dl router data obtained from parent router differs from the
router’s own held data (specificaly, when the Net | Ds of the connected subnets differ).

Wam gart
ECHOVESF router
Subnet B Bedi qat Subnet A
(norouter exigs) egnwam (router exigs)
Megage(l) Parent router dataread request
>
Tg Mesage(Z) Perent router dataread regoonse
Complete parentrouter ctacorirmetion '::ﬁlﬁﬁﬁiiliiiiiijiﬁﬁﬁfﬁExdwangewnth defauit router
MeSéQe(3)' All router daarééd request
Tg Message(4) All router daareed response
Messege (5): Subnet B instance chenge das | (compl
mmnoergr%t alerouter ctaressting \ Exchangewith parent router
(Generd broadcast within the doman) i . >
Whenthereare9 or moreingtance chenge dasses anumber of Message(6): Subnet A |nstanecha‘geda$ermmmt
messeges (3) will begenerated. (See9.11.1 [151) (Generd broadcast within the domein)
LT‘ Begin norma oparation  |When thereare 9 or more instance change dasses, anumber

| of messages (3) will begenerated. (See9.11.1[15].)

Message (D) Satssubnet A EA vduewith SEA. Stipulatesdefauit router with DEA.
Stipulatesrouter prafileobject (0xOEF101) with DEOJ
Stipulates parent router EA property (OXE3) with EPC.  Stipulatesread request (0x62) with ESV.
Messages(2), (4) Response messagesor (1) and (3), respectively.
Messge(3) Sassubnet A EA vauewith SEA. Stipulates parent router with DEA.
Stipulatesnode profile oject (OXOEF101) with DEQJ.
Stipulatesal router detaproperty (OXE4) with EPC.  Stipulatesreed request (0x62) with ESV.
Message(5) SHssbnet B EA vauewith SEA. - Sipulatesgeneral broaoicast within suibnet (OxO1FF) with DEA.
Stipulatesnode profile object (OXOEFO01) with DEQJ.
Stipulates EA propaty (OxEQ) with EPC.  Stipulates natification announcement (0x73) with ESV.
Message(6) SHssbnet A EA vauewith SEA. - Siipulatesgenerd broadcast within subnet (OXOLFF) with DEA.
Stipulatesnode profile olyject (OxOEFO0L) with DEQJ.
Sipulates ingtance change dass announcement property (OxD5) with EPC.  Stipulates natification
announcement (0x73) with ESV.
2 Timeout waiting for messages (2) and (4). If the gpedified messageis not received within thistime, cold
sart processing will begin. Time T2 (design guiddine 60sec).

Fig. 58 Badcseguencefor normd router warm dart
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551

Basc Sequencefor ECHONET Node Norma Operation

During normd operation, the ECHONET node performs the sequence described in Section 5.2
Basc Sequence for Object Control. To prevent sysem operating errors, the following specid
seguences are Yoecified for processing by the ECHONET Communication Middleware,

D Basc sequencefor ECHONET Address([EA) duplicate detection
) Basc sequencefor detecting nodeswith bad Net IDs

Basic Sequencefor Detecting EA Duplication
Thefollowing typesof ECHONET address (EA) duplication are consdered:

Duplicate Nodel D stting within the subnet (this means M A C address duplication)
Duplicate Net ID sdtting

Ca== (1) could occur during awarm start or when an ECHONET node is powered on and moved
to anather subnet. In such a case, communication itsdf would be impossible because an error would
be detected in the lower-layer tranamisson media Therefore, the communications sequence for
detecting EA duplication will not be spedified. For devices cgpable of warm darts, however,
ECHONET Communication Middleware saves the duplicated EA. Therefore, gpplication software
designers should take thisinto accournt.

Case (2) could occur in either of the two Stuations described for Case (1) and dsowhenan EA is
manudly set. In the latter case, communications over the lower-layer tranamisson media would be
possible as long as there is no duplication of MAC addresses. Therefore, the following sub-cases are
presented. In the firgt case, router functions are specified and manua setting of Net 1Ds for the router
subnets is not parmitted. (Note, however, that manua setting of ECHONET node EAS is not
specified.) In the second case, methods for avoiding the problem in the node will be spedified in
Section 5.5.2 Basic Sequencefor Detecting Nodeswith Bad Net IDs

Subnetswith the same Net 1D exist within the same domain, causing duplication of Net IDs.
Subnet hasa (duplicate) Net 1D that isthe sameasthat of another subnet inadomain having
adifferent NetlD. Consequently, thereis no duplication of MAC addresseswithin the subnet,
dlowing communicationsover thetransmisson media
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552 Badc Sequencefor Detecting Nodeswith Bad Net IDs

OneNet ID iss for each subnet, and its vaue is unique within the domain. In the two caseslisted
below, adevice having aNet 1D different from the st Net ID could exist within the subnet.

(1) A deviceactivein ancther subnet was moved into the current subnet.
(2) Thereexigsadevice currently performing startup processng within the subnet for which aNet
ID hasbeen assigned.

In Case (2), the device does not become operative until the router properly assgnstheNet ID inthe
Sartup sequence, so thereisno need to specify anew sequence. In Case (1), when animproper Net ID
IS detected, the recalved message is discarded even when the DEA isintended for the node's sdf-EA
in order to prevent a sysem error. A Net 1D aror is detected when the hop count for the recaived
messageis 0 and the Net ID vaue of the recaived message SEA differsfrom the Net ID vaue of the
node's sdf-EA (Fg. 5.9). For ECHONET devicesthat can switch operation between subnets without
powering down, gpplications should be designed to take into account the sequence shown bdow, in

which no responseisreturned.
ECHONET node
L Message(1)
(Message hop count is 0; Net ID vaues
) _ of SEA and Af-EA differ)
Discard recaived message
|
Messge (1) SEA Net ID differsfromnodesown Net 1D.
DEA spedifies destination ECHONET node (regardless of individual/broadcast).
EQJ EPC, add ESV areoptiond.

Hg.59 Bascssguencefor detecting bad node Net ID
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6.1

Chapter 6 ECHONET Communications Processing Block Processing Specifications

Basic Concept

This section will present processng specifications for ECHONET communications processing in
the ECHONET Communication Middleware as shown in the Fg. bdow. Note thet the processes
shown in the Fg. are usad Smply to describe basc processing in the ECHONET Communication
Processing Block and are not intended as specificationsfor actud software Sructure.

(1) Received messagejudgment processing

(2) Routing processing

(3) Object processing

(4) Basc AP processing

(5) Send message assembly and management processing

(6) Startup processing
Application EMSapplication Refrigerator appliceti AIC gpplication
Software Block figeretor pplication
% 4 BasicAPI >
ECHONET —
Communications Basic AP! process DeleRa e
Processing Block
ECHONET communications
odfinition objects
Profileobjects
Saviceobjects
Common Lowe-Layer Communications|nterface >
Protocol Difference Absorption " NodelD and MAC addr :
Processing Block v . detatele SRR
- { Conversonby communicationtype
mmunicaionsinterface process .  (broadcest) teble
Conversonby i Lower-Layer communicetions
communication type : softwareblock buffer size
Me%geaalittirgmdtrmsrrisD
v
Individual lower-layer communicationsinterface >
Lower-Layer communications Lower-Layer communications
Loftwareblock oftwareblodk

Fg.6.1 Oveview of Communication Middleware processng (layer configuration)
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6.2 Recaived Message Determination Processing Specifications

Confirms the intended recipient of the message recaived from the Common Lower-Layer
Communication Interface. Except for processing of message detection’ from anode with abad Net 1D,
processing differs for ECHONET routers and other devices The two cases will be described below.
Note that the vaue of the node's sdf-EA and thet of its subnet Net ID are hed as node profile dass
propertieswithin the profile object.

(1) Received message determination processng when deviceisnot an ECHONET router
All messages determined as not being addressed to the device's saf-EA (including broadcast
messages) are discarded. When amessageis determined to be addressed to the device, recaived
message processing is handed off to object processng.
(2) Recaived message determination processing when deviceisan ECHONET router
For ECHONET routers, the intended recipient of the received message is confirmed (using
EHD and DEA data), and recelved message processing ishanded off only to routing processing
inthefollowing cases
When the messageis stipulated individua and the DEA does not match the router’ s sdf-EA
and the DEA Net ID doesnot match theNet 1D of therouter’sEA.
When the message is dipulated broadcast and the DEA dipulates broadcast to a subnet

other than the router’s own subnet.
Inthefollowing case, recaived message processing is handed off to both routing processng and
object processing.
When the message is Stipulated broadcast and the DEA dipulates broadcadt to the router’s
own subnet and to another subnet.
Findly, object received message processing is handed off only to object processng in the
following cases

When the messageis stipul ated individua and the DEA does not metch therouter’'sEA.
When the message is stipulated broadcast and the DEA dipulates broadcadt to the router’s
OowWn SUbNet.

Indl other cases, the received messageis discarded and processing isterminated.

Note  When the received message EHD and SEA vaues are confirmed and the SEA Net ID does
not metch the Net 1D of the router’s EA despite an EHD routing hop count of 0, the
received messageis determined to originate from anode with abad Net | D and discarded.
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6.3

631

6.3.2

Routing Processng Specifications

Processing spedifications for routing processing differ depending on the specific combination of
two varidbles “recaved message processing / send message processing” and “router processing /
non-router device processing.” This section will focus on the former pair, with spedifications for the
latter provided therein. Data used in routing processing is held as property data in the “node profile
class’ and “router profileclass’ of the profile object.

Received Message Routing Processing Specifications

(1) Routing processing specificationsfor non-router devices
Processng is not handed off from received message processng to routing processng (no
processing).

(2) Routing processing specificationsfor routers
The hop count of the EHD of the message handed off by received message processing is
confirmed, and if the count is a maximum (i.e., count=7), the message is discarded and processing
terminated.
If the count is not a maximum, router determination processingis performed, the EHD hop court
isincremented by 1, a subnet other than that from which the message was recaived is gipulated
(i.e, asubnet determined by routing route determination processing), intended recipient deta for
within the subnet (“broadcast/individua” and “Node ID datd’) are stipulated,? processing of the
received message is handed off to the protocol difference absorption processing block via the
Common Lower-Layer Communication Interface as a send message, and processing within the
ECHONET Communication Processng Block is terminated. When router determination
processing produces a “not ddiverable’ reault, the recaeived message is discarded and processing
terminated.

Send Message Routing Processng Specifications

Two types of non-router send message routing processing will be specified: Smple processing and
advanced processing. The decison of which type of processng to implement is optiond (the only
reguirement isthet one of thetwo beimplemented).

(1) Routing processing specifications for non-router nodes <Simple processing>
All messagesto other subnets are handed off to the default router.
Soedificaly, default router Node ID data is sipulated as the intended recipient data within the
subnet; processing is handed off, together with the send message, to the protocal difference
absorption processng block via the Common Lower-Layer Communication Interface and
processing withinthe ECHONET Communication Processing Block isterminated.
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(2) Routing processing specificationsfor non-router nodes <Advanced processng>
Appropriate router determination processing” is performed. For messages determined to be
deliverable, Node 1D for the appropriate router is stipulated:? processing is handed off, together
with the send message, to the protocol difference absorption processing block via the Common
Lower-Layer Communication Interface; and processng within the ECHONET Communication
Processing Block isterminated. Messages determined to be unddiverable are discarded rather than
being processed, and processng within the ECHONET Communication Processng Block is
terminated.
Thisrequiresthat al router deta be obtained in advance from therouter.

(3) Routing processing specificationsfor routers
Appropriate router determination processing' is performed. For messages determined to be
deliverable, the gppropriate subnet and router are stipulated,“intended recipient information within
the subnet (“broadcast/individud” and “Node ID datd’) are stipulated? processing of the send
message is handed off to the protocol difference aosorption processing block via the Common
Lower-Layer Communication Interface, and processng within the ECHONET Communication
Processing Block is terminated. When the appropriate router determination processing produces a
“not ddiverable’ result, the messageis discarded and processing terminated.

Notes 1) The gppropriate router is determined from dl router deta for the domain. Specific route
determination and determination methods are not specified.

2) A route to the intended recipient is sdected basad on dl router data for the domain, the
direct trangmisson router is determined, and the router Node ID is st to the Node ID of
the node thet will ddliver the message to the protocal difference absorption processing
block.
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64  Object Processng Spedifications

In the ECHONET Communication Processing Block, device functions are expressed as objects,
and through these objects operdions are paformed between nodes. See Chepter 9 and the
APPENDIX for detailed information on objects

Object processing can be divided into the three main categories shown below on the beds of
conditions required for Sartup:

(1) Daa (referencelcontrol content) is received from basic APl processng, and the dipulated
object property iscontrolled.

(2) Recaved message dataiis received from received message determination processng, and the
dipulated object property iscontrolled.

(3) Theaction oedified in the object property is managed, and the stipulated object property is
controlled based on dgpsad time, €.

(1) through (3) above are designated as object processing (1)—3), and processing specifications for
each are provided below.

64.1 Object Processng (1)

Processing udng operation data (reference/control content) from basc AP processng can be
divided into two main categories current device object’ processing and other device object’
processing. Object processing (1) uses data for dl objects. When datais recaived from the basc AR,
the block first determines which type of object the data concerns and then performs the appropriate
processing. Processing spedificationsfor the two categories are presented below,

Notes 1) Objects correponding to functions that are actudly present on the sdf-node. Indudes communications
definition objects, profile objects, and device objects Can bereferenced and contralled from other nodes
2) Objects corregponding to functions not present in the sdf-node and designed to control the Satus of other
nodes. Indudes communications definition objects, profile objects, and device objects

(1) Current device object processng specifications
When the data (reference/control contertt) is recaived from basic AP processing and the Stipulated
object and property exigt, processing is performed in accordance with the request stipulated in basic
AP processing.

(2) Other device object processng specifications
The data (reference/control content) isreceived from the basc AP processing, the stipul ated object
and propaty daa and intended recipient EA daia ae handed off to send message
assembly/management processing, and processing isterminated.
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6.4.2

6.4.3

Object Processng (2)

Processing based on recaived message data from received message judgment processing can dso
be divided into two categories current device object’ management and other device object’
management. In object processing (2), which contrals the stipulated object property, when received
message data is recaived from received message judgment processing, the block firg decides which
type of object the data concans and then peforms the gppropriste processng. Processng
specificationsfor the two categories are presented bel ow.

Notes 1) Ohjects correponding to functions that are actudly present on the sdf-node. Indudes communications
definition objects, profile objects, and device objects Can bereferenced and controlled from other nodes
2) Objects corresponding to functions not present in the sAf-node and designed to contral and manage the
datus of other nodes. Indudes communications definition objects, profile objects, and device objects
Cannot be accessad or contralled (i.e., cannot be seen) from other nodes

(1) Current object management processing specifications
Received message datalis received from received message judgment processing, and processing is
performed in accordance with the request tipulated inthe ECHONET sarvice (ESV).

(2) Other object management processing spedifications
When received message data is received from received message judgment processing, and when
the dipulated ESV indicates a “request,” the recaved message is discarded and processng
terminated. If the dipulaed ESV indicates a “responsg’ or a “natification,” processng is
performed in accordance with the ESV.

Object Processng (3)

Periodic natification to the communications definition object is specified, and the data necessary
for periodic natification of the object’s dipulated property vaue is handed off to send message
assambly and processing. As long as there are objects for which periodic natification is pecified,
processing, induding time count processing, will continue.

Current object satusis dso monitored, and when a change is detected the data necessary to cregte
a natifying AP is handed off to basc APl processng (sartup processing completion natification,
€lc.).
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6.5

6.6

6.7

Basc APl Processng

Provides application software with basic APIs. Basic API's enable reception of control (reediwrite)
request data and settings from gpplication oftware, and the data is then handed off to object
processing. Conversdly, data is received from objects to be natified to gpplication software, and the
application oftwareis natified usng aformat specifiedinthebasic APL.

When content recalved from the gpplication software was dipulated for initial processng,
processing ishanded off to Sartup processng.

Send Message Cregtion/Management Processing

When the data necessary to creste an ECHONET message is received from startup processing or
object processing, the data reguired for an ECHONET message, such as sdf-EA, ECHONET header
(EHD), and ECHONET byte counter (EBC), is added to cregte the message, and processing is then
handed off to routing processing.

Startup Processng

When processing begins the protocal difference absorption processing block and connected
lower-layer tranamisson media data required for setting the profile object are received via the
Common Lower-Layer Communication Interface and st to the given property of the object.

When internd processng is completed, the startup sequence processing specified in Chepter 5 is
peformed, and the message data to be trangmitted is handed off to send messge
assembly/management processing. The sysem then waits for the required data to be written to the
object in line with the sequence and, if necessary, performs time-out management and sends the next
message to complete Sartup processing.

When dartup processng is completed, the object property vaue indicating the datus of the
communications middlewareis set, and processng isterminated.
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6.8 Description of Processing Functions
Table 6-1 shows alig of the functions processad in the ECHONET Communication Processng
Block, together with implementation satus. The “implementation status’ column indicates whether
the given function is required, with N specifying norma (non-router) nodes and R, routers. The
function numbers shown in the firs column are used as symbols when presenting the processing
functions of the ECHONET Communication Processng Block. (For example, “M1a2bcde” would
indicate x functionsshown in Table 6-1: M1a, M2b, M2c, M2d, and M2e)
Table6-1 Ligt of ECHONET communications processing block functions (1/4)
Function Functions Implementa
No. (overview) onsaus Remarks
M1 Detection of nodeswith bad Net ID processng Required
Processing functionsin Clause5.5.2 (N+R)
M2 Processng of basic sequencefor object contral in Required
generd (N+R)
Processing functionsin Section 5.2
b | St processng Required | Required because node
Processing functionsin Clause4.2.8 (1). Returns (N+R) profiledassmust be
“respone” implemented. Differs
Get processing from servicesthat must
Processing functionsin Clause 4.2.8 (2). Returns be processed for eech
ProCESS response. property (i.e, not
Property vaue natification processing required for all
Processing functionsin Clause 4.2.8 (3). Returns properties).

“responsg’ and sends* autonomous natification.”

SetM processing
Processng functionsin Clause 4.2.8 (4). Returns
“response”

GeM processing
Processing functionsin Clause 4.2.8 (5). Returns
“regponse.”

Array dement natification processng
Processng functionsin Clause 4.2.8 (6). Returns
“responsg’ and sends* autonomous natification.”

AddM processng
Processng functionsin Clause 4.2.8 (7). Returns
“regpone”
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Table6-1 Lig of ECHONET communications processing block functions (2/4)

Function Functions Implementati
No. (overview) onsaus

Remarks

M2 DeM processing
Processng functions in Clause 428 (8). Returns
“regponse”

CheckM processing
Processng functions in Clause 428 (9). Returns
“response”

AddM S processng
Processing functionsin Clause4.2.8 (9). Returns
“regponse.”

Communications definition object management processing
@
Processes communications definition object of datus
change natification dipulaionindicated in Section 9.14.

Communications definition object management processng
@
Processes communications definition object of periodic
communicationsgipulaionindicated in Section 9.14.

Communications definition object management processing
©)
Processes communications definition object of set control
reception method gipulation indicated in Section 9.15.

Communications definition object management processing
&)
Processes communications definition object of action
setting indicated in Section 9.16.

p | Communicetions definition object management processing
©)
Processes communi cations definition object of trigger
setting indicated in Section 9.17.

A | Ga processng expandon

WhenaGe “request” isrecaived, returns object property
vaue hddin communicationsmiddlevare.

B | GaM processing expandgon

WhenaGe “request” isrecaived, returns object property
vauehdd in communicationsmiddleware.

C | Property vdue natification processng expansion

When aproperty vaue natification “request” isreceived,
returns object property vaue hddin communicaions
middeware

D | Array dement natification processing expandon

When an array dement natification “request” is
recalved, returns object property vauehddin
communications middlewareusng
communications middleware,
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Table6-1 Lig of ECHONET communications processing block functions (3/4)

Function Functions Implementati
No. (overview) onsaus Remerks
MO | E | Other deviceobject satus management processing (1)

When a“request” to reed aproperty held as other
device objectsisrecaved, the property vdue of the
other device object held in communications
middlewareis changed to the natified vaue.

Other device object satus management processing (2)

When agatus natification for aproperty held as
other device objectsisrecaived, the property vaue
of the other device object held in communications
middlewareis changed to the natified vaue.

Other device object Satus management processing (3)

When agatus announcement for or a“request” to
read aproperty not hed as other device objectsis
recaived, the recaived messageis discarded.

Other device object Satus management processing (4)

When agatus announcement for or a“ request” to
read aproperty not held as other device objectsis
received, the recaived messageis not discarded, and
the gpplication isnatified.

Current device object management processing (1)

“Requedts’ of propertiesnot held as current device
objectsare not discarded, and the gpplicationis
natified.

Current device object management processng (2)

When a“request” of propertiesheld ascurrent
device objectsisrecaved, arecapt regponseis
returned, and the gpplication is natified of the
“request.”
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Table6-1 Ligt of ECHONET communications processing block functions (4/4)

Function Functions Implementati
No. (overview) onsaus Remerks
M3 a | AP processing (1) Required
Processing indicated in Section 6.5; required APl processng | (N+R)
indicated in Leve 1 of Part IV spedifications
b | APl processing (2)
Processingindicated in Section 6.5; required API processing
indicated in Leve 1 of Part IV spedifications
¢ | AP processng (3) Required
Processing indicated in Section 6.5; required API processng | (N+R)
indicatedin Leve 2 of Part 1V spedifications
d | APl processng (4)
Processing indicated in Section 6.5, required API processng
indicatedin Leve 2 of Part 1V spedifications
M4 Net ID sarver Required Required only for parent
Parent router processing indicated in Clausess.4.2 and R router.
54.3 (dlocation of Net IDsto normd routers)
b | Routing processing Required
Routing processing indicated in Section 6.3 R
Smplerouting message processing Required Not required when node
“Smple’ routing processing for non-router nodes (N) hasM3d function.
indicated in Clause6.3.2
Advanced routing message processing
“Advanced’ routing processng for norn-router nodes
indicated in Clause 6.3.2
M5 a | Send message crestion/management processing Required
Processing indicated in Section 6.6 (N+R)
M6 Detection of nodeswith bad Net I D procesing Required
Processngindicaied in Clause5.5.2 (N+R)
b | Badcssquencefor node cold Sart processing: norHrouter Sde | Requiired WhenusngtheNet ID of
Non-router-Sde processng indicated in Clause 5.3.1 (N+R) therange opento users
only indance changedass
announceisrequired
(N+R).
Badc sequence for node cold Start processing: router Sde Required
Router-side processing indicated in Clause5.3.1and5.32 | (R)
Badc ssquencefor nodewarm gart processing: non-router
sde
Nortrouter-Sde processing indicated in Clause 5.3.2
Non-automeatic Net ID acquisition
Sdting of Net IDsfor coderange opento users as
indicated in Section 2.3
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71

Basic Concept

Chapter 7 Protocol Difference Absorption Processing Block Processng Specifications

This section will describe the processing specifications shown below which are to be specified by

the ECHONET Communication Processing Block in the protocol difference absorption processng

block shown in the Fg. below. Note thet the processes shown in the Fg. are used Smply to describe
basc processing in the ECHONET Communication Processing Block and are not intended as

specificationsfor actua software sructure.

M essage rece pt/assambly processing

Message litting/tranamission processng
Address converson processng
Converson by communications type processng
Lower-Layer Common Lower-Layer Communication Interface processng

o eppliedion EHS application Refrigerator application A/C gpplication
4 basicAPI >
ECHONET - X
Communications BasCAP  process Deviceobject
Processing block [
> ECHONET communicaions
definition object
Profileobject
Saviceobject
Common L ower-L ayer Communication Interface >
Protocd Difference Absorption
- NooeID and MAC address
Processing Block mepring cetatzte
Common Lower-Layer Converson by communicetion
Communication Interface type (broedcet) teble
7} Lower-Layer communications
oftwareblock buffer 5ze
Messagerecapt and Message litting and transmission
asEmblv
*Tndvidud lowerJaye communicaionsinatace N

Lower-Layer communications

Lower-Layer communications

Hg. 7.1 Overview of Communicetion Middleware Block processing (layer configuration overview)
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721

122

Message Recel pt/Assembly Processing

A message is recaived from the lower-layer communications software block via an individud
lower-layer communications interface. Depending on the message header (EDC) in the protocol
difference absorption processing block, two types of processing are possible. Both are specified below.

When received messageisacomplete (not split) message
When received messageisagolit message

Message Rece pt/Assembly Processing (1)

When the recaived message is complete (not split), message data (ESDATA) in the protocol
difference absorption processng block is handed off to Common Lower-Layer Communication
Interface processng as data to be forwarded to the ECHONET Communication Processng Block,
and processing isterminated.

Message Rece pt/Assembly Processing (2)

When the recaived message is a Slit message, message assembly processing is performed in the
ECHONET Communication Processing Block using the recaived message, the MAC address of the
source, the message identification stipulator within the EDC, and the split message number, dl of
which were recaived from the lower-layer communications software. The received message is held
until the message is properly assembled. Once assembly is complete, the message is handed off to
Common Lower-Layer Communication Interface processing as daa to be forwarded to the
ECHONET Communication Processing Block, and processing isterminated.

Such items aswait-time for the next message (required for assembly) and the number of messages
that can be processed smultaneoudy are not specified. Also, Folit message recaiving functions are not
required. However, it should be possble for other nodes to reference the exisence of assembly
functions asaprofile object property of the protocal difference absorption processing block.

MAC address data passed on from the lower-layer communications software as an individud
lower-layer communicationsinterfaceis used only for message assembly and does not reguire address
CONVerson processing.
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7.3

731

1.3.2

Message Splitting/Transmisson Processing

Lower-Layer communications software type deta, intended recipient MAC address, and
tranamisson data (ESDATA) are received from address converson processing or communications
type converson processing, and the Size of the send message data (EHD-EDATA) isdetermined. Two
typesof processing are possible, depending on whether the send message dataislarger than the largest
Szethat can be st a onetime by the lower-layer communications software block (heresfter referred
to as*“tranamisson buffer 9z€’):

D Send messagelength issmdller then transmission buffer size (Splitting not required)
) Send messagelength islarger than tranamission buffer Sze (splitting required)

Message Splitting/Transmission Processing (1)

When send message length is smdller than the transmission buffer size (splitting not required), an
EDC dipulating no splitting is crested, send message data and MAC address deta for the intended
recipient are handed off to the lower-layer communications software block via the individud
lower-layer communicationsinterface, and processing isterminated.

Message Splitting/ Transmission Processing (2)

When send message length is larger then the tranamission buffer sze (splitting required), message
datais split into pieces of an gppropriate Sze amdler than the tranamisson buffer Sze. These pieces,
designated ESDATA (1)-ESDATA(n), are then handed off in order to the lower-layer communications
software block via the individud lower-layer communications interfece, together with an EDC for
each (EDC[1]-EDC[n]) and the MAC address of the intended recipient, Sarting with the first
message. Once dl messages have been handed off, processng isterminated.

The actud 9ze and number of the split messages, and the decison of whether to incorporate
splitting functions, areimplementation issues and therefore will not be specified.
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74  Address Converson Processng

Two types of processing are possible depending on the address data (condsts of an ECHONET
header code and a Node ID code; detaled specifications are provided in Pat V' Lower-Layer
Common Lower-Layer Communication Interface Spedifications) received together with the send
message from Common Lower-Layer Communication | nterface processing:

(1) When the address gtipulates broadcadt, processing is passed to communications type converson
pprocessing.

(2) When the address dipulates individud, address converson processng is performed for the
specified Node ID and MAC address for each lower-layer communications protocol, the
address is desgnated the intended recipient address and processing is passed to message
gplitting/trangmission procesang.

Node ID and MAC address converson processing pedifications for each lower-layer
communications protocol are described below.
741 Address Converson Specificationsfor Power Line Communications Protocol

TheMAC addressis 2 byteslong, and the vdue of the lower byteisthe sameasthe Node ID.

No. Object MAC address (HEX)
1 Plug-and-play manager address 40 00
2 Individud address 40 01

EF
3 Gengrd broadcast address 40 FO
4 Resarved for future use 40 F1
FE
5 Plug-and-play reserved 40 F-

74.2 Address Converson Specificationsfor Low-power Wirdess Protocol
Since Node ID=MAC address, conversonisnot required.
74.3 Address Converson Specificationsfor Extended HBS Protocol

SnceNode ID=MAC address, conversonisnot required.
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744  Address Converson Specificationsfor IrDA Control Protocol
IrDA Control converson processing differsfor host and peripherd.

(1) Host
Sncethe peripherd Node ID isavirtud MAC address (See Part 111, Chapter 6 for the Node | Ds of
peripherd's managed by Lower-Layer Communications Software), conversonisnot required.

(2) Periphera
Node ID of intended recipient is converted to MAC address of hogt, and message is sent to hodt.
(Messageis sent from hogt to intended recipient peripherd.)

745 Address Converson Specificationsfor LonTak Protocol

A LonTak node treets the current (LonTalk) 7-bit Node ID asits own MAC address Therefore,
the converted 8-bit data vaue, with MSB st to 0, is the Node ID, and converson processing is not
required in the handoff to the Lower-Layer Communication Software.
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75  Communications Type Converson Processng

Broadcagt addresses are converted based on the broadcast dipulated intended recipient data
recaved from address converson processing (this consgts of the ECHONET heeder code and the
code for Byte 2 of the DEA). Here, one of two types of processing is performed, based on whether
broadcedt is stipulated in the lower-layer communications protocoal:

(1) When broadcadt isgtipulated in lower-layer communications protocol
The intended recipient Sipulation data is converted in accordance with the lower-layer
communications protocol broadcast dipulation spedifications. The broadcagt sipulaion data,
intended recipient address, and send message are handed off to message splitting/tranamisson
processing, and processng istermineted.
(2) When broadcest isnot sipulated in lower-layer communications protocol

All tranamission recipient MAC addresses are extracted, and the MAC address data (extracted
in order) and send message are handed off to message plitting/tranamisson processing until
trangmission of the Sipulated message to dl MAC addresses has been completed. When the
requests intended for dl MAC addressss have been handed off to messge
Fplitting/transmisson processing, processing isterminated.

Spedificationsfor establishing broadcast address datausing Byte 2 of DEA are described below for
each lower-layer communications protocol.

751 Communications Type Conversgon Specifications for Power Line Communications
Protocol

When broadcadt is sipulated by the ECHONET heeder, the code for Byte 2 of DEA istreated as
OxFO, and natification is performed by generd broadcedt.

752 Communications Type Converdgon Specificationsfor Low-power Wirdess Protocol

Sncethe codefor Byte 2 of DEA isthe same asthe MAC addressfor broadcagt, conversion of the
broadcast address is not required. However, in addition to the address data, the broadcast gipulation
datamust be natified to the lower-layer communications software. The broadcagt gipulation deta, the
broadcest recipient addresses, and the send message are handed off to message splitting/tranamission
processing, and processng isterminated.

753 Communications Type Converdon Specifications for Extended HBS Protocol

Sncethe codefor Byte 2 of DEA isthe same asthe MAC addressfor broadcagt, conversion of the
broadcast address is not required. However, in addition to the address data, the broadcast gipulation

7-
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754

755

datamust be natified to the lower-layer communications software. The broadcagt gipulation deta, the
broadcast recipient addresses, and the send message are handed off to message splitting/tranamission
processing, and processing isterminated.

Communications Type Converson Specificationsfor IrDA Control Protocol
IrDA Control conversgon processng differsfor host and peripherd.

(1) Host
Snce Byte 2 of the peripherd DEA isavirtud MAC address (See Part 111, Chapter 6 for the Node
IDsof peripheras managed by lower-layer communications software), converson isnot required.
(2) Peripherd
Byte 2 of intended recipient DEA is converted to MAC address of host, and messageis sent to hog.
(Messageis sent from host to intended recipient peripherd.)

Communications Type Converson Specificationsfor LonTak Protocol

Broadcagt dipulation data, broadcagt recipient addresses, and send message are handed off to
message solitting/tranamission processing, and processing is terminated. Converson to broadcast
address is peformed by the lower-layer communications software. Detalled specifications are
provided in Pat 111, Clause 7.4.2. When the current subnet is not incdluded in the broadcedt li, the
router address (Byte 2 of DEA=MAC address) is spedified as the intended recipient address. In dl
other cases, the intended recipient addressis st to NULL. The broadcast dipulation detais notified to
the Lower-Layer Communication Software.
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76  Common Lower-Layer Communications Interface Processing

Provides Common Lower-Layer Communicaions Inteface to ECHONET communications
processng block. Settings and control request data (send messages, etc) are recaved from
ECHONET communications processng block via the Common lower-layer communications
interface. If data congsts of send message ddta, it is handed off to address converson processing; if
lower-layer communications block settings or data request data, it is handed off to the lower-layer
communications software block viatheindividud lower-layer communicationsinterface.

By contrast, when received message dataiis received from message recel pt/assembly processing, or
when settings/data response detais received from the lower-layer communications software block via
theindividud lower-layer communicaions interface, it is natified to the ECHONET Communication
Processing Block in aformat specified in the Common Lower-Layer Communication Interface.
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Description of Processing Functions

Table 7-1 shows alig of the functions processed in the ECHONET Communication Processng

Block, together with implementation status. The function numbers shown in the firgt column are used
as symbolswhen presenting ECHONET communications processing block processing functions.

Table7-1 Lig of protocal difference absorption processing block functions (1/2)

Function
No.

Functions

(overview)

Implementati
ondaus

Remarks

C1

Message assembly processing

Message trangmisson processing indicated in Sections
72,42,and4.210

Required

Message splitting processing

Message trangmisson processing indicated in Sections
7.3,42,ard4.210

Required

Address converson processing for power line
communications protocol

Processingindicated in Clause 7.4.1

Address converson processing for low-power wirdess
protocol

Processing indicated in Clause 7.4.2

Address converson processing for extended HBS

Processngindicaied in Clause 7.4.3

Address converson processing for IrDA Contral protocol

Processng indicatedin Clause 744

Address conversion processing for LonTalk protocol

Processing indicated in Clause 7.4.5

Required”

*Thoserdaingto
non-implemented
lower-layer
communications software
protocols need not be
implemented.

Communicationstype converson processing for power line
communications protocol

Processngindicated in Clause 7.5.1

Communicationstype converson processing for low-power
wirdessprotocol

Processng indicated in Clause 7.5.2

Communicationstype conversion processing for extended
HBS

Processngindicated in Clause 7.5.3

Communicationstype conversion processng for IrDA
Control protocol

Processngindicated in Clause 7.54

Communicationstype conversion processing for LonTalk
protocol

Processngindicated in Clause 7.5.5

Required”

*Thoserdaing to
non-implemented
lower-layer
communications software
protocols need not be
incorporated.
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Teble7-1 Lig of protocal difference absorption processng block functions (2/2)

Function
No.

Functions

(overview)

Implementati
ondatus

Remarks

Common Lower-Layer Communication Interface processng
@

Processing indicated in Section 7.6; required APl
processing indicated inLeve 1 of Part V specifications

Required

Common Lower-Layer Communication Interface processing
2

Processngindicated in Section 7.6; optiond AF1
processngindicatedin Leve 1 of Part V spedifications

Common Lower-Layer Communication Interface processng
(©)

Processing indicated in Section 7.6; required APl
processing indicated in Leve 2 of Part V specifications

Required

Common Lower-Layer Communication Interface processing
(4)

Processing indicated in Section 7.6; optiond AP
processngindicated in Leve 2 of Part V spedifications
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Chapter 8 ECHONET Communication Middleware State Trangtions

81 Basc Concept

Thissection will specify ECHONET Communication Middleware date trangtions. Note that these
specifications are desgned to meke it possible to determine the satus of communications middeware
from an externd perspective (i.e, from gpplication software in sdf-node or other nodes). The
ECHONET Communication Middlewareisdivided into the ECHONET Communication Processng
Block and the Protocol Difference Absorption Processng Block via the Common Lower-Layer
Communication Interface. Since actud implementation may differ for the two, this section will

describe date trangtions sparatdly:

(1) ECHONET Communications Processing Block Satetrangtions
(2) Protocol Difference Absorption Processing Block date trangtions
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8.2 Sae Trandtionsin ECHONET Communications Processing Block

Fg. 8.1 shows the man date trangtions for processng in the ECHONET Communication
Processing Block. The shaded event names in the Hg. (eg., Sart operaion reques, temporary hdt
request) indicate requests from gpplication software, while the underlined items (eg., error detection,
recovery detection) indicate internd detection operations. The natification of internd detection
operaion results to the ECHONET Communication Processing Block will be separately oecified as
an AP (see Pat 1V), but a natification AP will not be spedified in the date trangtions. Errors
recognized in the “error” ate shown below will be recognized as upper-layer (gpplication software)
errors and lower-layer (protocol difference absorption processing block, lower-layer communications
software) errorsinthe norma system operation date.

Initidization

Initidization request
not possble

Initidization
processing

Initidizetion

Rext request

Sartup wait

Ret request

Temporary halt request Sart operationinsruction

Fg.81 Oveview of gatetrangtionsin ECHONET Communications Processing layer
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83 State Trangtionsin Protocol Difference Absorption Processng Block

Fg. 82 shows the man date trangtions for processng in the ECHONET Communication
Processing Block. The shaded event names in the Hg. (eg., Sart operaion reques, temporary hdt
request) indicate requests from the ECHONET Communication Processng Block, while the
underlined items (eg., error detection, recovery detection) indicate internd detection operations. The
notification of internd detection operation results to the ECHONET Communication Processng
Block will be ssparatdy specified asan AP (see Part 1V), but anatification AP will not be spedified
in the date trangtions. Errors recognized in the “aror” sate shown bdow will be recognized as
upper-layer (the ECHONET Communication Processng Block, gpplication software) errors and
lower-layer (lower-layer communications software) errorsin the norma system operdtion Sate.

Initidization

Initidization request
not possble

Initidization
processing

Initidizetion

Rext request

Sartup wait
Ret request

Temporary halt request Sart operationinsruction

FHg.82 Oveview of datetrangtionsin ECHONET protocol difference absorption processing layer
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Chapter 9 ECHONET Objects Detailed Specifications

Basc Concept

This section will gpecify specific values for the dass codes of ECHONET objects processd in the
ECHONET Communication Middleware, whose types and overview were given in Chapter 4, dong
with property configurations and detailed specifications for property configurations. In the case of
classcodes, as shown in Chapter 2, rather than providing entirdy new specifications, Sandards aready
being studied by the industry were gpplied whenever possible to capitdize on pagt work. Regarding
object properties, the operands (control content) of JEM-1439 were andyzed and refared to.
ECHONET objects described in this section and in the APPENDI X are, asdready noted in Chapter 3,
divided into three main dasses: device objects, profile objects, and communications definition objects.
Intermsof the code structure, they will be divided into the dass groups shown be ow. After presenting
the shared ECHONET property specifications and object super dassesthat form ECHONET objects,
this section will provide guiddines for each dass group (except for the service group) and details for
eachdass

(1) Deviceohjects
Sensor-related device dass group
Air conditioning-related device dassgroup
Housing-related device dass group
Cooking/housework-related device dass group
Hedth-rdaed device dassgroup
Management and control-related device dass group

(2 Profileobjects
Profile dassgroup

(3 Communications definition objects
Sensor-related device communications definition dass group
Air conditioning-related device communications definition dlass group
Hous ng-related device communications definition dass group
Cooking/housework-related device communications definition dass group
Hed th-related device communications definition dass group
Management and control-related device communications definition classgroup

Profile communications definition dass group

Detailed specifications for each device object dass will be provided in the APPENDIX
(ECHONET Device Objects Detailed Specifications).

Note The dass indance code 0x00 is a specid code, and when a DEQJ gipulating this code is

recaived, it istrested as adass broadcast sipulaing code indicating al indances of the gipulated
dass
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9.2

921

922

ECHONET Properties Basic Spedifications

This section will discuss the spedifications shared by dl ECHONET object dasses, of which details
areprovided in this section and in the APPENDI X.

ECHONET Property Vaue Daa Types

The ECHONET property vaueis expressad asan unsgned integer when the actua device property
vaue is a non-negdtive integer vaue it is expressed as a Sgned integer when the actud device
property valueisaninteger va ue containing negetives.

When the actud device property vaueisasmdl vaue, it ishandled asafixed point type whenitis
anon-negdive amdl vaue, it istrested as an unggned integer; and when it isasmdl vaue containing
negatives, it is trested as a Sgned integer. Data types and Szes are specified individudly for eech
property.

Although property data Sze is gpedified individudly for eech property, property vaue deata of 2
bytes or lager comprisess ECHONET Communication Middlevare messages as ECHONET
property vaue data(EDT) beginning from the significant byte.

Property Vdue Range

The definition range for the ECHONET properties spedified in this Clause and in the APPENDI X,
and the trestment of property vaues when the actud device property vaue operating range differs
therefrom, will be specified beow.

(1) When the actud device property vaue operating range is amdler than the ECHONET property
definition range, and when the actud device property vaue assumes the upper and lower limit
vaues, the upper and lower limit values of the operaing range are consdered the property va ues.
Assuming that the ECHONET property definition rangeisOx00-OxFD (0 -253 ) and the actud
device operating range is OXOA-0x32 (10 -50 ), when the actud device property vaue is the
upper limit vdue (50 ) of the operating range, the upper limit value 0x32 (50 ) of the actud
device operaing range is consdered the ECHONET property vadue, and when the actud device
property vaue isthe lower limit vaue (10 ), the lower limit vaue OxOA (10 ) is conddered the
ECHONET property vaue.

(20 When the actud device property vaue operating range is larger than the ECHONET property
definition range, and when the actud device propaty vdue assumes a vdue outdde the
ECHONET property definition range, a code showing an underflow or overflow becomes the

property vaue.

Assuming that the ECHONET property definition rangeisOx00-OxFD (0 253 ) and the actud
device operding rangeis (-10 —300 ), when the actud device property vaue assumes a vdue

O-
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less than the ECHONET property definition range, underflow code OXFE becomes the property
vaue when the actud device property vaue assumes a va ue exceeding the ECHONET property
definition range, overflow code OxFF becomesthe property vaue.
Table9.1 showsunderflow and overflow codesfor each datatype.

Table9.1 Datatypes, daaszes, and overflow/underflow codes

DATA type DATA sze Underflow Overflow
Signed char 1Byte 0x80 OX7F
signed short 2Byte 0x8000 OX7FFF
signed long 4Byte 0x80000000 OX7FFFFFFF
unsigned char 1Byte OxFE OxFF
unsigned short 2Byte OXFFFE OXFFFF
unsigned long 4Byte OXFFFFFFFE N aasassas

923 Required Class Properties

Inthe dass property specifications described in this Chapter, propertiesindicated as* required” must
be implemented when implementing the given dass

In addition, actua devices need not implement functions corresponding to dl codes liged in the
property content value range for arequired property; they must implement only codes corresponding
to thefunctionsthey possess
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9.3 Device Object Super Class Spedifications

This section will provide detailed spedifications for the property configurations shared by dl device
object dasses in the dass groups corresponding to device objects (dass group codes 0x00-0x05).
These spedificationswill be presented asthe device object super dass

931 Oveview of Device Object Super Class Specifications

Thedevice object super dass property isimplemented by each device object dass. Specificationsfor
the device object super dassare shown below.

The device object super dass “ Operating satus’ (EPC=0x80) property implements the Get access
rule for al device object dasses, 9gnifying that it can be referenced from other nodes. Similarly, the
“Status change announcement proparty map” (EPC=0x9D), “Fault datus’ (EPC=0x88), “Sa
properties map” (EPC=0x9E), and “ Get properties map”’ (EPC=0x9F) properties dso implement the
Get accessrule, dgnifying that they can be referenced.

“Mdfunction content” (EPC=0x89), which is nat required, will be implemented only when the
actud device hasthaose functions. Each property will be described in detail in the following pages.

Table9.2 Lig of device object super class configuration properties (1/2)

Property Name EFC Property Cortert Data Sze | Ads dgm Amane | Rem
Vauerange (dedmdl) Rue " | gy | aks

Operating sttus 0x80 | ShowsON/OFF gaus Unsigned 1 S o
ON=0x30, OFF=0x31 char Bye MGa o

Inddllation locetion 0x81 | Showsinddlation locationfor the Unsgned 1 = o
ECHONET indance cher Byte
SeeClause9.34 Inddlation Location Get o
Properties

Fault gatus X8 | YESindicatesafauit (sensor prodem, etc) |  Unsigned 1 Ga o o
YES=0:41, NO=0x2 der Byte

Fauit content 0x89 | Fautcontent Unsgned 2 Gt
(OX0000-0x03E8 (0-1000) short Byte

Manufecturer code Ox8A | Sipulatedin3bytes undgned 3 Ga o
(To be spedified by ECHONET char Byte
Consortium)

Placeof businesscode 0x8B | Stipulaedin3-byteplacedf busnesscode unsigned 3 Gat
(Spedfiedindividudlly by each cha Byte
manufacture)

Product code Ox8C | Sipuaedin ASCII code unsigned 12 G
(Spedfiedindividudly by each cha Byte
manufacturer)

Sarid number 0x8D | Sipulatedin ASClI code unsigned 12 G
(Spedfiedindividudlly by each cher Byte
manufacturer)

Dateof manufecture OX8E | Sipulaedin4bytes undgned 4 Ga
YYMD (Lbyteesch) cher Byte
YY: Western calendar (1999:07CF)
M: Month (Dec=0C)
D: Day (20th=14)
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Table9.2 Lig of device object super class configuration properties (2/2)

Sze | Aces | gge | AT | Rem
Proparty Name EPC Property Content Data Rue He Sets .
SetM property mep ox9 See Supplement 2 undgned Max. Ga ‘o
cha 17
GetM property mep XC | SeeSupplemant2 unsigned Max. Ga o
cha 17
Sauschangeannouncament | Ox9D | SeeSupplement 2 Unsgned Max. Ga o
propaty mep chear 17
St property mep OX%E | SeeSupplement2 Undgned Max. Ga o
cda 17
Get property map OXF | SeeSupplement 2 Unsigned Max. Ga o
cha 17

Note The o in “Announce gatus change’ indicates that processing is required when the property is

implemented.
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932

933

Operating Status Property

The device object super dass “Operating Satus’ property indicates the operating satus (ON/OFF) of
the functions unigque to each dassin the actud device. In nodesimplementing each device object dass,
when the functions unigue to each dass begin operation dong with the node, this property can be
implemented with a fixed vaue of 0x30. The operating Satus of node communication functions is
indicated in the node profile object “ Operating Satus’ property.

Fault Content Property

Thevdueof thefault content property will be assigned using the codes shown below.

Table9.2 Fault content property vaue assgnment

Fault content
property value Fault content
(decimd)
0x0000 (0) No error No error
0x0001 (1) Turn off operating/power switch or unplug device
and restart
0x0002 (2) Pressreset button and retart
0x0003 (3) Improper settings
Ox0004 (4) Replenish
0x0005 (5) Clean (filter, etc.)
0x0006 (6) Replace battery
(0x0007-0x0009 Resarved for future use
(-9)
0x000A—-0x0013 Error Abnorma phenomenon/safety device operdion
(1019
0x0014-0x001D Switch fault
(20-29)
Ox001E-0x003B Sensor fault
(30-59)
Ox003C-0x0059 Functiona component fault
(60-89)
OX005A—-0x006E Control board faullt
(90-110)
O0x006F0x03ES Avallableto user
OxQ3E9-OxFHFF Resarved for futureuse




ECHONET SPECIFICATION Version: 1.0
Il ECHONET Communication Middleware Specifications ECHONET CONSORTIUM
9 ECHONET Object : Detailed Specifications

934 Ingdlation Location Property

In the gpplication, the “ Indalation location” property is specified in the device object super dass
with the object of enabling location-basad linked control, integrated control, and display of device
operation. The Fg. bdow showstheingallation location codes used as property values.

Thisisareguired property. It can aso be rewritten from other nodes. Rewriting gives priority to the
latest write. An announcement isissued when achangeis mede, but not on artup.

This property is implemented as indicated below based on whether or not non-voldile Sorage is

possible

(1) When non-volatile sorageispossible
Each product holdsthefour bits (Bits 3-6) shown inthe Fig. bdow asaninitid vauein an gopropriate
ingallation location code, basad on the characteridics of that product. Here, the location number (Bits
2-0) of theinddlation location hasan initid vaue of Ox0, indicating that it has yet to be set.
When an appropriateingalaion location code cannot be chosen, one of thefollowing issdected:
Ingalation location not set code (0x00): A ppropriate code cannat be provided.
Inddlation location unspecified code (OxFF): Determining an indalation location would be
ingppropriate, and therefore no code will be <.
Evenif theinitid vaueindicatesingdlation location unspecified (OxFF), settingispossible.
When the ingdlation location is to be fixed (including ingdlaion location unspecified), it becomes
non-volatile, and may aso be non-rewritegble. In thiscase, theinddlation location codeis st to OxO0.
When rebooting, codes held in non-volaile memory arereed for use.

(20 When non-volatile sorageisnot possble
Thenot set codeisused for theinitia vaue. When rebooting, operation isrestarted with no settings.
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MSB LSB
| | | | | |
BIT7 NUMBER O
(MSB) LOCATION NAME 3-6BIT (4BIT) (LSB)-2BIT
Open: 0x00
0 Livingroom Living Ox1
0 Dining room Dining 0ox2
0 Kitchen Kitchen 0x3
0 Bathroom Bath Ox4
0 | Tolet Toilet x5
0 | Washbowl Washbowl Ox6
0 Pessage Passage Oox7
0| Room Room 08 Oc-0x7
0 | Sars Flight 0x9 (Ox0isopen)
0 Hdl Hal OXA
0 Spareroom Spareroom OxB
0 Garden, Exterior Exterior oxC
0 | Carport Carport OxD
0 Veranda, Bacony Veranda OXE
0 |Othe OxF
1 | Fredy defined (except for OXFF)
Ingtallation location not pecified:OxFF-

Note Fredy defined locations were provided mainly for use outsde the home they provide a
range of vaues that can be defined by vendors or in which operating specifications for future

application sysems can be provided.
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94

95

96

9.7

98

9.9

Sensor-rdated Device Class Group Objects Detalled Specifications
Listed in APPENDIX  (Device Objects Detailed Spedifications)

Air Conditioning-related Device Class Group Objects. Detailed Specifications
Ligedin APPENDIX  (Device Objects Detailed Qecifications)

Hous ng/Equipment-related Device Class Group Objects. Detailed Specifications
Listed in APPENDIX  (Device Objects Detailed Spedifications)
Cooking/Housework-related Device Class Group Objects Detalled Specifications
Ligedin APPENDIX  (Device Objects Detailed Qecifications)

Hedth-rdated Device Class Group Objects Detaled Specifications

Listedin APPENDIX  (Device Objects Detailed Spedifications)
Management/Control-related Device Class Group Objects. Detailed Specifications

Ligedin APPENDIX  (Device Objects Detailed Spedifications)
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910 ProfileObject Class Group Specifications
This section will provide detalled specifications for the property configurations shared by dl profile
object dasses in the profile object dass group (dass group code OxOE). These specifications will be
presented asthe profile object super dass.

9.10.1 Overview of Prafile Object Super Class Specifications

Profile object super dass properties are implemented by each profile object dass. Specifications for
the profile object super dassare shownin Table 9.4 b ow.

Table9.4 Lid of profile object super class configuration properties

Property Contert Sas | payg
Property Name EFC : Dernpel | 2 (FAEELE K
Vauerange (dedmdl) Rule anounce s
Feit SALS 0xE8 YESindicatesamdfundtion Unsgned 1 ca M
ON=0x41, OFF=0x42 cher
Stipulatedin 3bytes wsgned
Manufacturer code Ox8A | (To be gpedfied by ECHONET cher Get o
Consortium)
Sipulated in 3-byte place of businesscode unsigned
Placeof businesscode 0x8B | (Spedfied individudly by esch cher Get
manufediurer)
Stipulatedin ASCII code wsgned
Product code 8C | (Spedfied  individdly by  esch aar 12 Get
manufaciurer)
Sipulatedin ASCII code unsigned
Said number 8D | (Spedfied indviduelly by  esch der 12 Get
manufeciurer)
Sipulatedin4 bytes
YYMD (1 byteesch) .
Dateof manufadture OKBE | YY: Western cdlendir (1999:07CF) ”rggam Get
M: Month (Dec=0C)
D: Day (20th=14)
SetM property mep 0B | SeeSpplement2 Urgg‘ed 'V'l"’;‘ G o
GetM property map XC | SeeSupplement2 undged | M G o
Sauschange .
announcement property XD | SeeSupplement2 Urggm lVIg( Get o
map .
Set property mep E | SeQuppleament2 Urgg‘ed 'V'l"’;‘ Gt o
Get property mep ooF | Seupplement2 undged | M Ga o
Note The o in “Announce gatus change’ indicates that processng is required when the property is
implemented.
(1) Faultgtatus

Indicates a fault in the given profile object. For example, the fault Sate property for the ECHONET
Communication Processing Block prafile object indicates whether there is afault in the ECHONET

O-
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Communication Processing Block software. Since pedific fault content differs for each object dass,
detalled spedifications are provided separately.
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911  ProfileClass Group Detaled Specifications

This section will provide detailed code and property specifications for eech ECHONET object
belonging to the profile dass group (dass group stipulation code X1=0x0E). Table 9.4 provides aligt
of the objects for which detailed specifications are provided in this section. Properties shared (for
which asuccesson rdationship isestablished) by dl profile object dassesin thisobject dassgroup are
indicated as super dassesin Section 9.5 Profile Object Class Group Specifications Regarding detailed
itemsfor each object dass, the properties described in these super dasseswill not be lised unlessthere
are Specid additiond spedifications. In the detailed ecifications, the indication of an object asbeing
“required’ sgnifies that, when the given object is present, the combined property and service of that
object must beimplemented.

Table95 Lid of profiledassgroup objects

Group Code ClassCode Object Name Indispenssble
OxOE OxFO Node profile o
OxF1 Router profile o (for router)
OxF2 ECHONET communications processing block
profile
OxF3 Protocal difference aosorption processng block
profile
OxF4 Lower-Layer communications software profile
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9.11.1 Node Profile Class Detailed Specificetions

Group code OxOE
Classcode OxFO
Ingtance code 0x01
Property Content Sas
Property Name EPC : DataType 53 Agf dgest | dee | Remaks
Vauerange (dedmel) amoue
Shows operating datus of gopl. oftware i
Oparaing Satus 0E0 | opaating sl o Urg%"ad 1 St o | m
Nng=0x30, ot booting=0x31 Gat o
o | Fautoontert Unsigned
Fauit content Ox89 ] nd 2 Get @
Sipulatedin2 bytes ;
Uniqueidentifier deta e byt Usgned | 5 | swica | o ®
See(3) bdow:. cher
Hddvduedf dl EAs Urd M 51
N X
EA OXEO0 | Byte1: Number of hdd EAs mganed 26 Get o @
Byte 2 and higher: Lis EAs(2 byteseach)
1-byteNet ID vdue ;
NetID OxEL byt Unsigned 1 | saGa o &)
Initial value=0x00 char
1-byteNodeID vdue ; 51
NodelD g Unsgned | ©
Initiel value=0x00 char Get o
EA veuefor defauit router Urd $31
nS
Defauit router ceta OXE3 [ Iritial vale=0x0000 (o cefauit router soed | Gt | o
oeta)
All router datawithin thedomain ;
All router deta O E4 Urg%"ad Vo | saica )
SeeSupplemant 3
Showsgatuslock control action satus ;
Lock control status OKEE Unsgned | G | o ®
Control=0x30, no contral=0x31 char
Lock control data
Uns
Lock cortrol cieta OEF [ Bytest 2 EA of locksource s |5 | saiGa ©
Byte3: Lock time

Note The o in “Announce gatus change’ indicates that processing is required when the property is
implemented. (to be continued)
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(continued)
Property Content Sets
Propaty Name ERPC DaaType = Ag&es dgest | dege | Remaks
Vauerange (dedmdl) € el
Lig of ingancenumbersinthe
dement-dipulated dasses between 0x00
Sdf-nodeingancelist and Ox7F Undgned
pegel DO Byte 1: Number of indancesindass char e GaM ©
dipulated by dement
Bytes2-17: See Supplament 4 (10
Lig of indancenumbersinthe
dement-dipulated dasses between Ox00
Sdf-nodeingtancelist and Ox7F Unsigned
pege?2 D1 Byte1: Number of indancesindass char 1 GaM ©
dipulated by dement
Bytes2-17: See Supplement 4
Blement-dipulated dassgroupsand code
rangedasslis )
SHf-nodedasslis 0xD2 | Bytel Number of dassesindassgroup Urggned 17 GetM o (1
dipulated by dement
Bytes2-17: See Supplament 5
. Number of ingancesheld in sdf-node Unsigned
Sdf-nodeingtance count oxD3 3 Gea 12
! Bytes 1-3 Number of indances dar ° 1)
SHf-nodedas OxD4 Number of dasseshdd in sdf-node Undgned 2 ca o (13
Bytes 1-2: Number of dassss cher
Classsswithachangeinindance
configuration .
u Max.
Instancechange dass OxD5 | Byte1: Number of dassesreported on rggrﬁj 1?( Amo ° 14
Bytes2-17: Lig of dasscodes(mogt
sgnificant 2 bytesof EQJ)
Lig of inganceswithin sef-node
Sif-nodeingancelis S | oxDe | BYteL Number of instances Usged | Max. | o (15
Bytes2-16: List of dassingance codes char 16
EXJ
Ligt of dasseswithin sdif-node
Sef-nodedasslist S oxD7 | Bytel Number of dasses Usgned | Max. | o (16)
Bytes2-17: Ligt of dasscodes(mogt char 17
sgnificant 2 bytesof EQJ)
Lig of EAsof other nodesrdated by
. communicaions Unsgned Max. S/
Reaed other nodeEA lig | OxD8 18
Byte 1: Number of EAsin list cher 26 Get a8
Bytes2-245; LigsEA?2 byte codes
Related other node EA Number of other nodesrdated interms of U
a OxD9 | commurications rgg‘ed 2 Gat (19
Bytes1-2: Number of EAs

Note The o in “Announce gatus change’ indicates that processing is required when the property is
implemented.
Current device: sdlf-node dass; other device: other node dass (see Part |1, Chapter3).
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(1) Operaing Satus
Indicates whether, from the perspective of an ECHONET node, an gpplication is in a dete that will
dlow it perform some kind of action.

(2 Fault content
In Verson 1.0B , thiswill be the same as the code assgnment for fault content properties for device

objects

(3 Uniqueidentifier data
Data that guarantees that each node can be uniqudy identified within adomain and thet the each node
can be trested as an unchanging entity even after devices are moved (eg., a change in subnet).
Decided usng adefault vaue or an assgned vaue.
Asarule, unigue identifier datamus be held in non-volatile memory. The only exception to thisrule
(i.e,, when unique identifier deta.need not be held in non-volatile memory) iswhen the combination of
the manufecturer code property value and the serid number property vaue guarantee unique
identification. In such a Studtion, the most Sgnificant bit (shown below) is sat to 0 as a default, and
setting by the ECHONET node respongble for renumbering must be possible (i.e, erasure upon
power down isacceptable).
Code description spedifications are shown bel ow.

Byte 1 (high) Byte2 (low)
b7 b6 b5 b4 b3 b2 bl b0 b7 b6 b5 b4 b3 b2 bl K0
[# 1% | i . i |
|—Randomlya$'gnedcodes
0: Default vdue

1: Number vaue assgnment by sysem

0: Nor+voletile storage possible
(node can hold unique identifier data in non-volatile

memory) .
1: Nonvolatile Sorage not possible

Each node setsthe default va ue using the following method:

Vaues for the 14 bits 0x0001-Ox3FHF are creeted randomly. Any method of random number

cregtion isacceptable.

Themod sgnificant bit (b7) must be ether O or 1 in accordance with node specifications.

The second-most significant bit (b6) isset to 0.
Evenif initid vaues are duplicated, the duplication can be resolved by newly assgning an gppropriate
non-duplicate va ue from one of the nodes in the system. When newly assgning avaue, the vaue of
the second-most Sgnificant bit must be st to 1. Note that the vaue of the most Sgnificant bit is
decided by the node in accordance with the above Fg. and cannot be changed. In responseto arequest
to write this property, the recaiving Sde masksthe most Sgnificant bit.
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(4 EA
Because EAs exig a the node level and there is only one node profile object class for a given node,
normaly thereis only one EA, while arouter will have more than one EA. Thus, the content of this
property was given aformet enabling sorage of morethan one EA.

(5) N ID
In the router sartup sequence, the Net 1D property is used primarily to digribute Net 1Ds from the
router to each node. Because the code is Byte 1 of the EA, normdly it is indicated explicitly in the
tranamitted or received ECHONET message.
After gartup of router functions, specid processing isrequired. When the Net ID property of thisnode
profile object is Sipulated, the router returns the vaue of the subnet recaiving the message containing

the stipulation (or changesthe setting).

(6) NodelD
Because the code is Byte 2 of the EA, normdly it isindicated expliatly in the transmitted or received
ECHONET message. However, specdifications were provided for Stuations in which setting changes
by other nodes via gpplication software or communications are dlowed.
Aswiththe Net ID, this property reguires Specid processng after the Sartup of router functions. After
router sartup, when the Node ID property of this node profile object is stipulated, the router returnsthe
va ue of the subnet receiving the message containing the stipul ation (or changes the setting).

(7) All router data
Although this is not a router, it exigts in nodes performing advanced routing processing (see Clause
6.3.2). It holdsdl router datafor the domain.

(8) Lock control satus
Indicates whether or not the entire node is receiving lock contral from another node. When being
controlled, it will not accept contral from a node other then the one shown in the “lock control data’
property. Note, however, that the read service can be recaived without specifying the other party even
during lock contral.

(99 Lock control data
Shows datafor the lock communications partner (i.e, the lock control source) and the time for which
lock contral isactive. Lock control timeis counted down after being st by the source of lock control;
it lets nodes other then the lock control source know how long they mugt wait for the lock to be
removed when they recaive acontrol request. When thelock isremoved, lock control timeis deared.
When thelock contral status property indicates lock contral isin effect, the lock control data property,
asarule, will not accept lock control data setting requests from any node. The only exception to this
ruleiswhen it is st to a vaue that indicates a shortening of the lock time set from the lock control
sourcein thelock control data. When lock timeis set to Ox00, thissignifiesaremova of thelock.
Byte 1 of lock timeis configured as shown below:

O-
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| Time count in unit stipulated in b7, b6
Sipulatestimeunit
b7:b6=0.0 Resxvedforfutureuse
=01 1lsc
=1.0 1min
=111 Resarvedforfutureuse

(10) Sdf-nodeinganceligt
Lig for each dass dipulated for the indances disclosad by sdf-node. Classes to be induded are the
device object and sarvice object dasses specified by ECHONET and corresponding to dass group
codes Ox00-0x0D. Classes are dipulated usng dements, and the ingance count and ligt of ingance
numbersto be held are indicated with bitmaps. Byte 1 showsthe total number of indancesin the dass
dipulaed by the dement. Bytes 2-17 are bitmaps for exiding ingances. Ingtances to be induded in
thelig arelimited to those disclosing to other nodes services provided by the given ingtance.
Sdf-node ingance lig page 1 (EPC=0xDO) is for disdosing data for ingance numbers 0x00-0x7F
SHf-nodeingancelig page 2 (EPC=0xD1) isfor disd osng datafor insance numbers 0x80-OxFF-
This property need not be implemented when the number of ingancesfor al dasses of the sdf-nodeis
lessthan 5.
Sdf-node indance lig page 2 need not be implemented when the Sipulation of dass indances
dipulated in thedement isentirdy disclosed in SAf-nodeingancelist page 1.

(1) Sdf-nodedasslig
Ligt of dasses for each dipulated dass group disdlosed by the sdf-node. Class group and range are
dipulated by the dement. Class codes disclosad in the ipulated dass group range are indicated with
bitmaps. There are two ranges. In Range 1, the least Sgnificant byte of the dass code isin the range
0x00-0x7F; in Range 2, theleadt sgnificant byteisin the range 0x80-OxFF.
This property need not beimplemented when the number of dlassesfor the sdf-nodeislessthan 8.

(12) Sdf-nodeingance count
Indicates the total number of indancesin al device object and service object dlasses disdlosed by the
sdf-node

(13) Sdf-nodedasscount
Indicatesthetotd number of dassesdisclosed by the sdf-node.

(14) Ingancechangedass
Whenever anew indance is added or ddeted during Sartup or sysiem operation, or whenever thereis
some other change in the ingtance configuration disdlosed to the network, this property announces to
the network a dass code corresponding to the change. This property was designed exdusvdly asan
announcing property, with the expectation that it would trigger recognition by other nodes of the
details of ingance changes. The number of dassesto be reported in the given messageisinserted in
Byte 1, while the dlasses experiencing changes in indance configurations are liged in Bytes 2-17
(mogt sgnificant 2 bytes of EQJ). Asmany as 8 dasses can be announced a onetime. When thereare
changes in more then 8 dasses, the announcement is Salit into two or more component parts,
assuming that after changes in these 8 dasses, the remaining dasses dso changed. Configuration

O-
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changes are to be announced for salf-node device object and sarvice object dassindances

(15 Sdf-nodeinganceligt S
Ligt of ingtances disclosed by the sdf-node. When the total number of ingance ligsis 6 or more, this
number isinsarted in theingtance count in Byte 1, and Bytes 2 and &fter areleft blank for tranamisson.
Thevdueof Byte 1 isspecified asfollows:
Ox00-OxFE Tota number of ingtances (when lessthan 254) indruction
OxFH+ Overflow (when 255 or more) indruction

(16) Sdf-nodedassligS
Ligt of dasses disdosed by the sdf-node. When the totd number of ingance ligs is 6 or more, this
number isingerted in the dass count in Byte 1, and Bytes 2 and after are |eft blank for tranamisson.
Thevdueof Byte 1 isspecified asfollows:
Ox00-OxFE Tota number of dasses (when lessthan 254) indruction
OxFF Overflow (when 255 or more) indruction

(17) Reaedother nodeEA lig

Ligt of EAsfor partner nodes with ingtances performing status management or data exchanges, such

aslinked relaionships EAsareliged in Byte 2. Up to 122 nodes may be listed. Spedificationswill be

provided at afuture date (in V1.0 or &fter) for cases in which there are relations with more than 122

nodes.

Note The EAs induded in this lig, by disclosng the fact that data is being exchanged with some
ingtance present in the node indicated by the EA, isan atempt to comply with the plug-and-play
functiondity which automaticaly forms reaionships via the network by manipulaing linked
relaionships between ingances as wel as maintenance and other rdlaionships. Therefore, when
the partner ingtance is to be dipulated explicitly and communications performed, it is useful to
includethe EA of the partner.

(18) Rdaed other node EA count
Number of EAs of partner nodes with ingances performing satus management or data exchanges,
such aslinked rdaionghips
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9.11.2 Router Profile Class. Detalled Specifications

Group code . OxOE
Classcode . OxF1
Instance code : Ox01
Property Content S
Property Name EPC DaaType 252 AFC;EIES dpest | dee | Ramaks
Vauerange (dedimal) & amaree
) Showsoperating satus of router functions Unsigned Sat
aing Setus 0x80 1 1
Oparting Booting=0x3L, ot boing=01 cher w o] ° ¢
Fauit content Unsgned
Feultcontert 0@ = (000-0x03EB (0-1000) ot 2 Gat @
Current router deta
Byte 1: Router atribute (parent router:
0x41, normél router: Ox42, user-set router: )
Curent rovter dta xE0 | O3 Usgned | Max | ey o @
Byte2: Current router D (defauit Ox00) cher 17
Byte3: No. of connected networks
Byte4 and dfter: EA data(2 byteseach;
onefor each connected network)
1-byteNet ID value Unsigned
NetID OxEL 1 SH/Get o 4
Initial vaue=0x00 char @
1-byterouter ID value Unsigned
Router ID OxE2 1 SH/Ga o
Initia velue=0x00 cher 9
Parent router EA vdue
— Unsigned
Parent router data OXE3 | Initid vaue=0x0000 char 2 /Gt o
(no parent router data)
All router detafor domain i
Al router cita XE4 Unsged | Max | gyee o
SeeSupplement 3 cher 246
Regidration router data
P Byte 1: Current router ID (default 0x00) ;
Regidration request Unsgned Max
ot et OXE5 | Byte2: No. of comected networks har 17 | Sece o ©
Byte3and higher: EA data(2 byteseach;
onefor each connected network)
Note The o in “Announce datus change’ indicates that processng is required when the property is
implemented.

(1) Operaing Satus
This profile dass exiss when there are Net ID server functions or router functions. This property
indlicates whether the Net 1D server functions or router functions are active (i.e, whether the node is

functioning asarouter).
(2) Fault content
0x0000 : Nofault
0x0001 - No parent router
(None of the connected subnets have been assigned aNet I D, and no parent router exigts)
0x0002 : Failureto obtain datafrom parent router

O-



ECHONET SPECIFICATION Version: 1.0
Il ECHONET Communication Middleware Specifications ECHONET CONSORTIUM
9 ECHONET Object : Detailed Specifications

(One of the connected subnets has been assgned a Net ID but was not st by the parent
router.)

0x0003 : Subnet communicationserror
(Oneof the connected subnetsis unableto communicate)

0x0004-0x1000: Reserved for future use

(3 Current router deta

Byte 1 indicates router atributes. The attributes indicated by this code are specified by the presence or
absence of Net ID sarver functions, router functions, and router data autometic setting functions. Asa
rule, ECHONET routers obtain automaticdly the data they reguire as routers usng the sartup
seguence shown in Chapter 5, but in dructures other than ordinary homes, such as buildings,
ECHONET permits cases in which the dartup sequence in Chapter 5 is not followed, as long as the
uniqueness of each subnet within the domain is guaranteed. The presence or absence of autometic
router data setting functions shows that the router does not conform to the startup sequence in Chapter
5. The Fig. bdow showsbit specificationsfor thefirs byte.

b7 b6 b5 b4 b3 b2 bl bO
lof1fofofo| [ [ |
Net ID sarver function
| | L 1 YES,0:NO
Router functions
L YESO.NO
Automatic stting functions
LYESQONO
Fixed (reserved for future use)

Routerswith Net 1D server functions are generdly referred to as parent routers. Thereis never acase
in which b0=b1=0. (Also note tha routers with the gtipulation b0=0 and bl=1 are referred to as
norma routers, while thosewith the gtipulation bO=1 are cdled parent routers)

The current router ID in Byte 2 isaunique vaue among the routers within the domain, and inthe case
of autometic setting, it isdetermined uniquely by the parent router.

Regarding the connected Net count in Byte 3, Verson 1.0 of the ECHONET spedification dlows a
maximum of 7 connected networks. Routers connecting to 8 or more networks will be specified in
future versgons, with router attributesto change.

(4 NetID
In the router Sartup sequence, the Net ID isusad primarily to obtain Net IDs for nodes other than the
router. Ordinarily, arouter sretches over anumber of subnets and therefore has a number of Net IDs,
but when this Net 1D property is gipulated, the value of the subnet recaiving the message performing
the dipulationisreturned.
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(5) Router ID
Identifier thet uniquely identifiesthe router. Is managed by the parent router.

(6) Regidration request router data
This profile exigs only in the parent router. When a write request is recaived, this is usad to dart
processing to perform the Sartup sequence, such as normd router data write processing, as anormd

router startup request.
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9113 ECHONET Communications Processing Block Profile Class Detailed Specifications

Group code . OxOE
Classcode . OxR2
Instance code . Ox01
Property Content Saus
cheng
Proparty Name EPC DaaType £n AF?F dyest [ @ Rekz
Vauerange (decimal) < oy ||
nce
Showsoparating atusof ECHONET
. communications processing block Undgned S
Operating Satus ox80 fundios e 1 (6]
Boating=0x31, not booting=0x31 Get
o | Fautoontent Unsgned
Fault content Ox89 CBEB(00000) dort 2 Get )
Shows software operation trandtion date i
Transition szte OK8E e Unsgned | Get @
(0x0000-0x03E8 (0-1000) cher
Vergon number of ECHONET Urs
Verson ddta OxB8 | communicationsprocessing block rggm 3 Get
(3byteshinary)
Buffer sze data (mex bytes) Unsigned
B i B! 1 4
uffer szedata OxB9 (Lbytebinay) 6256 er Gat @

(1) Operaing Satus
Indicates operating Satus of communications middleware. Used primarily to confirm operating Satus
of communications middleware and switch ON/OFF from gpplication software.

(2 Feult content
0x0000: No fault
0x0001: Exchange with application software inective

(Indicates gate in which messages cannot be passed to the gpplication software viabasic
AP Determined by timeout, eic. In this case, only reading from other nodes, induding
this property, ispassble. Settingsfor thisfault code will not be specified.)

0x0002: Exchange with protocol difference absorption processng block and beow

inactive

(Indicates gate in which messages cannot be passad to protocol difference dosorption
processing block via the Common Lower-Layer Communication Interface. Determined
by timeout, ec. In this case, only reading from gpplication software, induding this
property, ispossble. Settingsfor thisfault code will not be specified.)

(0x0003-0x0004: (unused)
0x0005-0x1000: Resarved for future use
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(3 Trangtion dates
Trangtion daes for ECHONET communications processng block software are shown below.
Spedific code assgnmentsare asfollows

0x0000 : Currently halted
0x0001 - Initidizing
0x0002 : Normd operdion
0x0003 : Normd operation by application error hold
0x0004 : Normd operation by protocal difference absorption processing block error hold
0x0005 : Normd operation by lower-layer communications software error hold
0x0006 : Normd operaion by lower-layer communicationsdriver (hardware) error hold
0x0007 : Application error hold halt
0x0008 : Protocal difference absorption processing block error hold halt
0x0009 : Lower-Layer communications software error hold halt
O0x000A : Lower-Layer communicaionsdriver (hardware) error hold halt
0x000B : ECHONET communications processng block error hold halt
(0x000C-0x1000 ‘Reserved for futureuse
Sate prioritiesfor 0x0003-0x0006 and 0x0007-0x000B areasfallows:
0x0006>0x0005>0x0004>0x0003

(For example, when the sysem is operating with both an gpplication error and a lower-layer
communications software error hed, it isin norma operation by lower-layer communications
software eror hold Sate)

(0x000B>0x000A>0x0009>0x0008>0x0007

(For example, when the system is hdted with both an gpplication eror and a lower-layer
communicaions software error hdd, it isin alower-layer communications software error hold
hdt deate)

(4) Manufacturer code
(Spedific code specificationswill be presented in V.08 )

(5) Daeof manufacture
30 November 1999 would be represented as Y'Y:M:D=0x07CF:0x0B:0x1D.

(6) Buffer 9zedata
Maximum EBC szethat can berecaved inthe ECHONET Communication Processing Block.



ECHONET SPECIFICATION Version: 1.0
Il ECHONET Communication Middleware Specifications ECHONET CONSORTIUM
9 ECHONET Object : Detailed Specifications

9114 Protocol Difference Absorption Processng Block Profile Class Detaled
Specifications

Group code . OxOE
Classcode . OxF3
Ingtance code . Ox01
opa ty Sas
Propaty Name EPC il Conternt DaaType iz A}gaegs dgest | dege | Remaks
Vauerange (dedimdl) € e
Shows oparating Satus of protocol
) difference absorption processing block Undgned St
Operdling satus 0&0 | fidions char 1 @
Booting=0x3L, not booting=0x31 Get
oo | Feultontent Unsgned
Fault content 069 |- G5B 0100 dort 2 Get @)
Shows software operaion trandtion Sate i
Transtionstate Ox8E i Unsgned | Gat ®
(0x0000-0x03E8 (0-1000) char
Verson number of protocol difference Urs
Versondeta OxB8 | ebsorption processing block ged | s Get
(3byteshinary)
] Buiffer szedata(meax bytes) Undigned
Buffer Szedda 0xB9 (Lbytebirery) 6256 e 1 (€ @

(1) Operding daus
Shows operating status of protocal difference absorption processing block.

(2) Fault content
0x0000 : Nofault.
(0x0001-0x0002: (Unused)
0x0003 : Exchange with lower-layer communications software inective

(Indicates gate in which messages cannot be passed to the protocol difference absorption
processng block viathe individud lower-layer communications interface. Determined
by timeout, etc. In this case, only reading from gpplication software, induding this
property, ispossible. Settingsfor thisfault codewill not be specified.)

0x0004 : (Unusd)

(0x0005-0x1000: Reserved for future use

(3 Trandtion dates
Trangtion gates for ECHONET communications control processing software are shown beow.
Spedific code assgnmentsare asfollows

0x0000 : Currently hated
O0x0001 - Initidizing
0x0002 : Normd operdtion

0x0003-0x0004: (Unused)
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0x0005 : Normd operation by lower-layer communications software error hold

0x0006 : Normd operation by lower-layer communicationsdriver (hardware) error hold
0x0007 - (Unused)

0x0008 : Protocol difference absorption processing block error hold halt

0x0009 : Lower-Layer communications software error hold halt

0x000A : Lower-Layer communicaions driver (hardware) error hold halt

0x000B - (Unusd)

0x000C-0x1000: Resarved for futureuse
Sate priority for 0x0008-0x000A is 0x000A>0x0009>0x0008.

(4) Manufecturer code
(Spedific code specificationswill be presented in V.08 )

(5) Daeof manufacture
30 November 1999 would be represented as Y'Y:M:D=0x07CF.0x0B:0x1D.

(6) Buffer 9zedata

Maximum message Sze that can be tranamitted or recaived by the protocal difference absorption
processing block. Indudes up to EHD-EDATA.
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9115 Lower-Layer Communications Software Profile Class: Detailed Specifications

Group code . OxOE
Classcode . OxH4
Ingtance code : OxO1-0x7F (Ox00: dl ingtance stipulation code)
Property Name EFC Property Contert DataType | S22 PO gt i | s
Vauerange (dedimal) & amaree
Shows opearating satusof lower-layer .
Operting sus @0 | communicaionssoftwarefundions gl | = @
Boating=0x31, not booting=0x31 Ga
Fault contert Unsigned
Fatcontert 089 "5 0000-0x03E8 (0-2000) short 2 et @
Showssoftws ation transition et -
Trangtionstate 0KEE FeopddinTrns® | Undged | et ®
Ox0000-0x03E8 (0-1000) char
Vergon number of ECHONET .
Versonddta OxB8 | communicationsprocessing block Ufggr’ﬁd 3 Ga
(3byteshinary)
Lower-Layer Stipulateslower-layer communications .
commuricaions software | OxED | Softwaretype Urg%"ad 1 Gat @
type (1 bytebinary) 0-10
MAC adcressdeta . St
' Unsgned
MAC addressddta OXELl [ Bytel: MAC addresssize cher Max8 Get )
Bytes2-8: MAC address
Housecodedaa . S
Housecodedeta OXE2 | Byte1: Housecodelength Ur(\:sr%rej ng ' Get ©
Bytes2-9: Housecode
Bindinterval deta U St
Birdirterval ceta OXE3 | (Detailed spedificationstobe Noed |2 Gat
presanted after Verson 1.0)
. Buffer sze data(max bytes) Unsigned
Buffer Szedaa 0xB9 (Lbytebinay) 6256 e 1 Get @
(1) Operaing Satus
Shows operating satus of lower-layer communications software.
(2 Fault content
0x0000 : Nofault
0x0001-0x0003: (Unusd)
0x0004 : Exchange with lower-layer communications driver inactive

(Indicates gate in which messages cannot be sent over the network via the lower-layer
communications driver. Determined by timeout, etc. In this case, only reading from
goplication software, including this property, is possble. Settings for this fault code will
not be specified.)

0x0005-0x1000: Reserved for future use
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(3 Trangtion dates
Trangtion gates for ECHONET communications control processng software are shown below.
Spoedific code assgnmentsare asfollows:

0x0000 : Currently halted

0x0001 - Initidizing

0x0002 : Normd operdion

(0x0003-0x0005: (Unused)

0x0006 : Normd operaion by lower-layer communicationsdriver (hardware) error hold
0x0007-0x0009: (Unusd)

Ox000A : Lower-Layer communicationsdriver (hardware) error hold halt

0x000B : (Unused)

0x000C-0x1000: Resarved for future use

(4) Daeof manufacture
30 November 1999 would be represented as Y'Y:M:D=0x07CF.0x0B:0x1D.

(5) Lower-Layer communications softwaretype

Showslower-layer communications software type. Soecific code assgnmentsare asfollows
OxO1=Power lineA
O0x02=Power lineB
OxO3=L ow-power wirdess
Ox04=Expanded HBS
Ox05=IrDA Control
Ox06=LonTak

(6) MAC addressdaa
Sas MAC address darting from Byte 2, with the number of bytes indicated by the value of Byte 1.
TheMAC addressmay beupto 7 byteslong.
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(7) Housecodedata
Sats house code garting from Byte 2, with the number of bytes indicated by the vaue of Byte 1. The
house code may be up to 8 byteslong.

(8) Bindintervd data
(Detalled spedificationsto be presented in Verson 1.0 2)

(9 Buffer 9zedaa
Indicates maximum Sze that can be tranamitted or received by lower-layer communications software.
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912  Communications Definition Object Class Group Specifications
This section will provide detailed specifications for the Specified properties had by dl communications
definition object dasses (dass group code 0x10-0x4F) within the communications definition object
cassgroup in common as the communi cations definition object Super dass.

9121 Communications Definition Object Super Class Specifications Overview

The communications definition object super dass property isimplemented by each communications
definition object dass. The communications definition objects within the communications definition
object dass group control the communications operations of the ECHONET object classingancesfor
which the dass group code is 0x00-OxOF. Property controls for ECHONET object dass ingance
objectsfor which Byte 2 and Byte 3 of the object code (EQJ) match are covered. Asarule, therefore,
the property configuration of objects in this dass group will fegture the same items as the rlevant
ECHONET objects. Theitems shown in Table 9.13 below are specifications shared by all.

Table9.13  Lig of communications definition object super dass configuration properties

Property Name EPC Proparty Cortert DaaType | S | A | e ST | Reveks
Vauerange (dedimd) Rue

Saechangeannounce Unsgned Max.

ropertiestep XD | SeeSupplement2 cher i Ge o

St propartiesmap OXE | SeSupplement2 Urgg‘ed Ml"’;" Gt o

Gt propertiesimep OOF | SeeSupplement2 Urgg'ad Mf;(' Ga o
Note The o in “Announce gatus change’ indicates that processing is required when the property is
implemented.
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913  Communications Definition Object Group for Status Notification Method Stipulation:
Specifications

This section will present detailed spedificationsfor the ECHONET object dass belonging to the object
class group (dass group dipulation code X1=0x1* *:0-F). The communications definition object
dass to be specified here goecifies the atus natification and dipulaion actions described below,
which fal within actions involving communication of dl properties of “object dasses for which the
leest Sgnificant 4 bitsof X1 metch the X2, X3 code”

Stipulation of natification announcement upon satus change
(indicates stipulaion of items for which natification announcement is not required upon satus
change)
Periodic communication stipulation, periodic communication time, and communication partner
dipulation

This communications definition object dass is cgpable of responding to dl “object dasses for which
the least Sgnificant 4 bits of X1 match the X2, X3 code” However, it exigs only for those properties
which enable gpedification of the actions above. In addition, it can be dipulated for each of the
properties (with the exception of property code 0x9B-0x9F) comprising “object dassesfor which the
leest Sgnificant 4 bits of X1 match the X2, X3 code” but its implementation will be voluntary (i.e,
will not be specified).

The communi cations definition objectsfor gtipul ating Satus natification method (fire sensor dass) will
be presented as an example on the next page. The property content shown in the Note will be gpplied
to properties of dl communications definition objects for dipulating datus natification method.
However, each property’s exisence will not be specified (thiswill be gtipul ated by goplication services,
€fc.).
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FreSensor Class  Communications Definition Objectsfor Status Natification Method
Stipulation: Detailed Specifications

Showsgaus natification communicaions ddfinition dassfor savice

GfOUp : OXlQ objectsdassand device ohjects metching the underlined codes
Classcode : 0x19
Ingtance code . Ox01-OxHF (0x00: dl ingtance tipulation code)
Property Corntent Sze | Aces | ge | S
Property N EPC DaaT denge | Remaks
i Vaerange (decie) gl Rie | | 100
4 Communications Communications definition data for satus Ure =
definition for operating | <80 | noificaionmethod stipuiation dgﬁd o | 2
datus (seebdow)
Communications Communicaions definition deta for atus Ung .
definitionfor detection | 0xB0 | nofification method tipuiction rggrﬁd 10 bt
threshold level (ssebdlow)
Communications Communicaions definition deta for atus Ung -
definition for fire oxB1 | naification method sipulation rggrﬁd 10 bt
detection Satus (ssebdow)
Communications Communicaions definition deta for atus Ung -
definition for oxe8 | _naification method stipulation rggrﬁd 10 bt
\ malfunction atus (ssebdow)
Communications Communicaions definition data for gatus :
0x80 | noification method stipulation Ufgg‘ed 10 é‘;’
(s=bdow)
ote: Content of each property will assume the configuration shown below.
Bytel Bitswill be sipulated asfollows:

b7 b6 b5 b4 b3 b2 bl KO
(ool [ Jofol, |
L | |

]

L sipuaesnoificaiona satuschanged: Noj 1: Yes
Sipulatesnatification method at satuschange O: Individud; 1: Broadcast
All fixed & O (resarved for futureuse)

Sipuaespaiodic natification 0: No; 1: Yes

Showsgaus natification
communicaionsdefinition

properties Stipulatesperiodicratificationmehod O: Individal; 1: Brosdicast
All fixed & O (resarved for futureuse)

Bytes2-3 EA to be natified upon satus change (when Byte 2 tipulates broadcadt,
thisbecomes abroadcast address sipulaion)

Bytes4-5 EA to be naotified with periodic frequency (when Byte 2 dipulates
broadcadt, thisbecomes abroadcast address Stipulation)

Byte6 Periodic naotification interva deta (a 5-min cyde would be represented
asavdueaof 0x85)

b7 b6 b5 b4 B3 b2 b1 B0

| Siipulatesinterval.. Uritisstipuated in b7,06.
Sipulation of interve unit;
b7:b6=0:0 :10sc
=01 :1min
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=1.0 :1lhr
=11 :Resavedfor futureuse
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914  Communications Definition Object Group for Set Control Reception Method
Stipulation: Specifications

This section will present detailed spedificationsfor the ECHONET object dass belonging to the object
class group (dass group dipulation code X1=0x2* *:0-F). The communications definition object
dass to be specified here goecifies the atus natification and dipulaion actions described below,
which fal within actions involving communication of dl properties of “object dasses for which the
leest Sgnificant 4 bitsof X1 metch the X2, X3 code”

Stipulation of partner recaiving Set

This communications definition object dass is capable of responding to dl “object dasses for which
theleest Sgnificant 4 bits of X1 maich the X2, X3 code” However, it exigs only for those properties
which enable specification of the actions above. In addition, it can be dipulated for each of the
properties (with the exception of property code 0x9B-0x9F) comprising “object dasses for which the
least Sgnificant 4 bits of X1 match the X2, X3 code” but its implementation will be voluntary (i.e,
will not be specified).

Communications definition objects for stipulating st control reception method (fire sensor dass) will
be presented as an example on the next page. The content of the properties shown in the Note will be
agoplied to properties of al communications definition objects for dipulating st control reception
method. However, each property’s existence will not be pecified (thiswill be stipulated by gpplication
SEVices, €c.).
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FreSensor Class  Communications Definition Objectsfor Set Control Reception Method
Stipulation: Detailed Specification:

Showsset contral regption method stipulation communicationsdefinition

Group code - Ox20 dassfor saviceohjentsdassand deviceckjetsmetching Lndefined codes
Classcode : 0x19
Ingtance code . Ox01-OxHF (0x00: dl ingtance tipulation code)
a Sze | Acces Remak
Proparty Name EPC Vauerange (dedimal) DaaType Rue. | %=t chenge .
e
([ Communications Communciions ddinion da for = | o T o
definition for operating | Ox80 | contral reception method sipulation o D ot
daus (seebdow)
Communications Commuricetions definifion deta for st | " o
definition for detection | OxBO | control reception method stipulation fggﬁd 3g>< bt
_< threshold level (s=ebdow)
Communications Commuricetions definifion deta for st | | " o
definition for fire OxB1 | contral reception method stipulation fggled 3;“ -t
Oetection Satus (s=ebdow)
Communications Commuricetions definifion deta for st | | " o
definition for 0x88 | cortral reception method stipulation ’gg‘ed 32( -
\.|| mdfunction datus (sebdow)
Communications Commuricetions definifion deta for st | | " o
definition for 0x89 | contral reception method dipulation ’gg‘ed 32( -
mafunction content (seebdow)
Note: Content of each property will assume the configuration shown below.
Bytel Max number of partnersrecaiving Set (9in Verson 0.9)
Byte2 Number of partnersrecaiving Set (number st in Bytes 3-32)

Bytes3-32  Onefor each partner, in 3-byte units
(Byte 1: Stipulates broadcast/individud. Individua=0x41,
broadcagt=0x42

Bytes 2-3; Partner ECHONET address data)

Shows et contral reception method

dtipulation communications definition
properties
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915 Communications Definition Object Group for Linkage (Action) Setting:
Specifications

This section will present detailed spedificationsfor the ECHONET object dass belonging to the object
class group (dass group dipulation code X1=0x3* *:0-F). The communications definition object
dass to be specified here goecifies the atus natification and dipulaion actions described below,
which fal within actions involving communication of dl properties of “object dasses for which the
leest Sgnificant 4 bitsof X1 metch the X2, X3 code”

Linked action datadipulation

This communications definition object dass is capable of responding to dl “object dasses for which
theleest Sgnificant 4 bits of X1 maich the X2, X3 code” However, it exigs only for those properties
which enable specification of the actions above. In addition, it can be dipulated for each of the
properties (with the exception of property code 0x9B-0x9F) comprising “object dasses for which the
least Sgnificant 4 bits of X1 match the X2, X3 code” but its implementation will be voluntary (i.e,
will not be specified).

Communications definition objectsfor linked (action) setting (fire sensor dass) will be presented asan
example on the next page. The content of the properties shown in the Note will be gpplied to
properties of dl communications definition objects for linked (action) setting. However, eech
property’sexigence will not be specified (thiswill be stipulated by gpplication services etc.).
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FreSensor Class  Communications Definition Objectsfor Linked (Action) Settings:
Detailed Specifications

Showslinked (action) setting communications definition dassfor

Group code . 0x30 sviceohjedsdassand deviceohjectsrmetching theunderfined codes
Classcode © 0x19
Ingtance code . Ox01-OxHF (0x00: dl ingtance stipulation code)
Property Content 5 A Saus et
Propaty Name EPC Vauerange (dedimd) DaaType Rue et Troure S
e
(~ Communications Communications definition data for linkeo Unsgned | Max o
definition for operating | Ox80 | setting (acionsatting) har 408 Cat
daus (s=bdow)
Communicaions Communications definition data for linked .
definition for detection | O<BO | Seting (action seting) undgnad | Mac] =2
_< threshold level (seebdow)
Communications Communications definition data for linked .
definition for fire xBL | setfing (action seting) dgnad | Mac] =2
detection Satus (seebeow)
Communications Communications definition data for linked .
definition for 83 | setting (ection setting) ndgnad | Mac] =2
\.|| mdfunction datus (sebdow)
Communications Communications definition data for linked .
definition for @9 | setting (ection setting) ndgnad | Mac] =2
mafunction content (seebdow)

Note: Contertt of each property will assume the configuration shown below.
When Sze exceads 247, accessfrom other objects (Accessrule: Set) isnot possble

Bytel Sdtting of linked Sartup conditions (binary)
(O:nolink;1: “="; 2. >, 3 "<, 4 “>=", 5. “<=",6."# ")
Byte2 Szeof linked gartup condition content; variesfor eech property
Showslinked | BYtES3-m  Linked startup condiition content. Variablelength; max 247 bytes m=3-251.
(action) seting Property content; differsfor each property
commuricaion: However, when the rdlevant property is an aray dement, Bytes 34 take on the value of the
St aray dement number mask (array dement No. and AND value), and Bytes 5-6 take on the
properties array dement number to be compared with the array dement No. after masking.
~— Bytes(m+1)—(n+3) EA daafor action partner

Byte (m+1) sipulates broadcast/individual: Individual=0x41; broadcast=0x42

Bytes (m+2)—(m+3) show EA datafor partner. When broadcadt is gtipulated, becomesbroadcest address
Bytes (m+4)—(n+6) EQJdatafor action partner
Byte (m+7) Action partner EPC data
Byte (n+8) ESV dataa action

Byte(m+9) EDT contert szea action
Byte (m+10)-Byten EDT contert size & action; variable length; max 247 bytes, n=10-498; differs for
eech property
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916  Communications Definition Object Group for Linkage (Trigger) Setting:
Specifications

This section will present detailed spedificationsfor the ECHONET object dass belonging to the object
class group (dass group dipulation code X1=0x4* *:0-F). The communications definition object
dass to be specified here goecifies the atus natification and dipulaion actions described below,
which fal within actions involving communication of dl properties of “object dasses for which the
leest Sgnificant 4 bitsof X1 metch the X2, X3 code”

Linked trigger datagtipulation

This communications definition object dass is capable of responding to dl “object dasses for which
theleest Sgnificant 4 bits of X1 maich the X2, X3 code” However, it exigs only for those properties
which enable specification of the actions above. In addition, it can be dipulated for each of the
properties (with the exception of property code 0x9B-0x9F) comprising “object dasses for which the
least Sgnificant 4 bits of X1 match the X2, X3 code” but its implementation will be voluntary (i.e,
will not be specified).

Communications definition objects for linked (trigger) setting (fire sensor dass) will be presented as
an example on the next page. The content of the properties shown in the Note will be applied to
properties of dl communications definition objects for linked (trigger) sdtting. However, eech
property’sexigence will not be specified (thiswill be stipulated by gpplication services etc.).
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Fre Sensor Class

Communications Definition Objectsfor Linked (Trigger) Settings.
Detailed Specifications

Showslinked (trigoer) seting communicationsdefinitiondassfor savice

Group code 0x40 chjectsdassand devicechjedtsmatching theunderlined codes
Classcode 0x19
Ingtance code Ox01-0xFF (0x00: dl ingtance dtipuleation code)
Property Content . A Saus R ’
; ze 00esS change | Rema
Propaty Name ERPC Vauerange (decimédl) DaaType Rue et Troure S
e
(" Communications Communications definition datafor linkeo Ursgred | Max o
definition for operating 0x80 seiting (frigger setting) e 500 Cat
daus (seebeow)
Communications Communications definition datafor linked Ure M o
definitionfor detection | OxBO | Seting (tigger setting) roned | Mac|
threshold leve (ssebdow)
Communications Communications definition datafor linked .
definition for fire OxBL | setting (vigger setting) ndgnad | Mac] 2
detetion staus (ssebdow)
Communications Communications definition datafor linked .
i definition for o83 | setfing (tigger setting) ndgnad | Mac] 2
mdfunction satus (ssebdow)
Communications Communications definition datafor linked .
definition for @9 | setfing (tigger setting) ndgnad | Mac] =2
mafunction content (ssebdow)

Bytes1-4

Bytes5-8

Showslinked
(ection) setting

communicaions Byteg
definion  |BYt€10
Byte1ll

properties
\ / Bytes12n
Byte(n+1)
Byte(nt+2)
Bytes (n+3-m

Note: Contertt of each property will assume the configuration shown below.

Trigoer partner EA data
Bytes1-2: Partner EA daa
Bytes 3-4: EA mask data(AND vaue)
Trigger partner EOJdata
Bytes5-7: Patner EQJdata
Byte8: Indance code mask data (AND vdue)
Trigger patner EPC data
ESV daaa trigger
EDT content Szed trigger
EDT contertt &t trigger. Variable length; max 247 bytes.
=12-259; varieswith each property
Setting of linked gartup conditions (binary)
(O:notlinked; 1. “="; 2:“>"; 3:“<"; 4 *>=", 5:"<=", 6"% ")
Szeof linked Sartup setting content
Setting content & linked Sartup; m=5-509

When the rdevant propeties form an aray demet, the fird two bytes dipulate the array

dement numbe.
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Supplement 1 References

(1) EIAJ ET-2101 Home Bus System, Electronic Industries Association of Japan
Technicd Divison

Electronic Indudtries Associaion of Japan
Td: +81-3-3213-1075

(2) EIAJ ET-2101 Home Bus System (Addendum), Electronic Industries Association of Jgpan
Technicd Divison

Electronic Indudtries Associaion of Japan
Td: +81-3-3213-1075

(3) EIAJRC-5202 Data Outlet for Home Bus System, Electronic Industries Association of Jgpan
Technicd Divison

Electronic Industries Associaion of Jgpan
Td: +81-3-3213-1075

(4) JEM 1439 Housekeeping Command Code Assgnment for Usein Home Bus Systlem, Electronic Indudtries
Asodiation of Japan

Gengd AffarsDivison

Electronic Industries Associaion of Japan

Td: +81-3-3581-4841
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Supplement 2 Property Map Description Format

When there are fewer than 16 properties, description format (1) below is followed; when there are 16 or
more, description format (2) isfollowed.

Description format (1)
Byte 1l : Number of properties. Digplayed in binary.
Byte2 and higher : Ligt of property codes (1-byte code).

Description format (2)
Bytel - Number of properties Displayed in binary.
Bytes2-17 . In the 16-byte table be ow, the bit location showing exigting property codesis set to 1,

and propertiesare listed in order garting with Byte 2.

BitO Bit1 Bit2 Bit3 Bit4 Bit5 Bit6 Bit7

Byte2 80 %0 AO BO Q0 0 0 FO
Byte3 8l a1 AL Bl c1 1 1 F1
Byte4 82 R A2 B2 c2 2 2 =)
Byte5 83 B A3 B3 c3 3 3 F3
Byte6 84 ) Ad B4 c4 4 4 =
Byte7 8 % A5 B5 c5 5 5 =3
Byte8 86 % A6 B6 C6 6 6 =3
Byte9 87 97 A7 B7 C7 7 7 =
Byte 10 88 %8 A8 B8 cs8 8 8 F8
Byte11 89 9 A9 B9 9 9 9 F9
Byte12 8A %A AA BA CA A A FA
Byte13 88 9B AB BB CB B B B
Byte 14 8C oC AC BC cC C C FC
Byte15 8 9 A B c F

Byte 16 8 9 A B C F

Byte 17 8F oF AF BF CF F F F

Note: For each bit, 0= no property; 1= property exists

Appendix -ii
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Supplement 3 All Router Data Description Format

Byte1 : Number of routers
Byte2andhigher  : Thefollowing router dataset exigtsfor dl routers
(Routerdata Byte 1: Router ID
Byte 2: Number of connected subnets (n)
Byte 3-{(2* n)+2]: Held EA daa(for n cas=s) )

Appendix -iii
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Supplement 4 Ingtance Ligt Description Format

Reevant indance code location hits are set to 1, and nonrelevant bits to 0. The rdevant dass code (most
sgnificant 2 bytes of EQJ) isdlipulated asan aray dement number.

SHf-nodeingancelig page 1 (EPC=0xDO) isfor disdasing datafor ingance numbers 0x00-Ox 7F. Sdlf-node
inganceligt page 2 (EPC=0xD1) isfor disdosing datafor ingance numbers Ox80-0xFH-

(1) Sdf-nodeingancelist page 1 (EPC=0xDQ) description formet

BitO Bit1 Bit2 Bit3 Bit4 Bit5 Bit6 Bit7

Byte2 00 01 02 03 04 05 06 07
Byte3 08 09 0A 0B oc oD OE OF
Byte4 10 1 12 13 14 15 16 17
Byte5 18 19 1A 1B 1cC 1D 1E 1F
Byte6 20 21 2 23 24 25 26 27
Byte7 28 29 2A 2B 2C 2D 2E 2F
Byte8 30 31 32 3 A 35 36 37
Byte9 33 39 3A 3B 3C 3D 3E 3F
Byte10 40 41 42 43 4 45 46 47
Byte11 48 49 4A 48 4C 4D 4E aF
Byte12 50 51 52 53 54 55 56 57
Byte13 58 59 5A 58 5C sD 5E 5F
Byte14 60 61 62 63 64 65 66 67
Byte15 68 39 3A 3B 3C 3D 3E 3F
Byte16 70 71 72 73 74 7 76 77
Bytel7 78 I TA B [(® D TE 7F

Note: For each bit, 0= no property; 1= property exists

Appendix -iv
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(2) Sdf-nodeingancelis page 2 (EPC=0xD1) description formet

Rwvte?
Byte3
Byte4
Byte5
Byte6
Byte7
Byte8
Byte9
Byte 10
Byte 11
Byte12
Byte13
Byte14
Byte15
Byte 16
Byte17

BitO  Bitl  Bit2  Bit3  Bit4  Bit5  Bit6  Bit7
A B C D E F
A B C D E F
A A A A A A A A
A A AA AB AC AD AE AF
B B B B B B B B
B B BA BB BC BD BE BF
C C C C C C C C
C C CA CB cC CD CE CF
D D D D D D D D
D D DA DB DC DD DE DF
E E E E E E E E
E E EA EB EC ED EE EF
F F F F F F F F
F F FA FB FC FD FE FF

Note: For each hit, 0= no property; 1= property exists
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Supplement5  ClassLigt Description Format

Therdevant dass codelocation bitsof EOJByte 2 are st to 1, and the non-relevant bitsare st to 0.

When Range 1 is gipulated in the dement, the bit mgp description format shown in (1) below is used; when
Range 2 isgtipulated, the formet shown in (2) below isused.

The rdevant dass group code (mogt significant byte of EQJ) is dipulated as the mogt Sgnificant byte of the

aray dement number. (Theleast Sgnificant byteisused to dipulate the aforementioned range)

(1) Forma whenrange lisdipulated

Rvte?
Byte3
Byte4
Byte5
Byte6
Byte7
Byte8
Byte9
Byte 10
Byte 11
Byte12
Byte13
Byte14
Byte15
Byte 16
Byte17

(2 Format whenrange 2 isdipulated

Bwte?2
Byte3
Byte4d
Byte5
Byte6
Byte7
Byte8
Byte9
Byte 10
Byte11
Byte12
Byte13
Byte14
Byte15
Byte 16
Byte17

BitO Bit1 Bit2 Bit3 Bit4 Bit5 Bit6 Bit7
(00) 01 (04 03 (078 05 06 07
03 09 0A 0B 0C oD OE OF
10 11 12 13 14 15 16 17
18 19 1A 1B 1C 1D 1E 1F
20 21 2 23 24 25 26 27
28 29 2A 2B 2C 2D 2E 2F
30 31 32 33 # 35 36 37
33 39 3A 3B 3C 3D 3E 3F
40 41 42 43 44 45 46 47
48 49 4A 4B 4C 4D 4E 4F
50 51 52 53 54 55 56 57
58 59 5A 5B 5C 5D 5E 5F
60 61 62 63 64 65 66 67
63 39 3A 3B 3C 3D 3E 3F
70 71 72 73 74 & 76 77
78 79 TA 7B 7C 7D TE TF

Note For eech bit, 0= noinstance 1 = indanceexiss
Bit0 Bit1 Bit2 Bit3 Bit4 Bit5 Bit6 Bit7
A B C D E F
A B C D E F

A A A A A A A A

A A AA AB AC AD AE AF

B B B B B B B B

B B BA BB BC BD BE BF

C C C C C C C C

C C CA CB CC CD CE CF

D D D D D D D D

D D DA DB DC DD DE DF

E E E E E E E E

E E EA EB EC ED EE EF

F F F F F F F F

F F FA FB FC FD FE FF

Note For eech bit, 0=noindance 1 =indanceexids.
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