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Chapter 1 Introduction

Envisoned Home Network Devel opment

At the beginning of the 21% century, households are faced with a multitude of issues, induding
globa environmentd issues, such as protecting the ozone layer and reducing CO, output to prevent
globd warming, and the aging of society. Notably, there are cdls for both indudry and ordinary
households to reduce CO, output by lowering energy consumption. Other issuesindude rising hedth
care cogts and the growing need for nursing care as ociety grows olde.

At the same time, rgpid advances in data and communications infragtructure, in the form of
hightspeed, high+bandwidth communications and multimedia capabilities, are meking it eeder than
ever for householdsto connect to the outsde world viasuch mediaas cable TV and the Internet.

Homes in the 21% century will nesd to be linked to sodiely to provide sife, plessant, and
environmentally sound services, and this revolution is expected to creste a hogt of budness
opportunities Urgently needed are the creation of acommunications infrastructure linking homes and
society and engbling the redlization of such services and the devdopment and proliferation of an
inchome communications infragtructure. to this end, a variety of technologies are being sudied in
Japan and abroad.

The in-home communications infredructure, or “home network,” will need to provide fad,
high-bandwidth transmisson of data and imeges. At the same time, it will have to incorporate a
reaively low-spead/bandwidth/cost network thet is competible with conventional home appliances
and equipmertt.

This network will endble the interconnection and systemétic operation of a wide assortment of
home appliances and controllers from different manufecturers. In addition to beng more
energy-fficient, homes featuring such networks will be safer, more comfortable, more user-friendly,
and more environmentally sound and will be reedy to meet the chalenges of energy consarvation, the
aging of society, and home nuraing care.

for example, to sidfy the growing need for energy consarvation and load baancing, efficent
energy utilization can be achieved through such fegtures as usar-friendly display of household energy
use, automatic shut-off of gopliances not in use, and automatic shifting of energy consumption to less
expendve times of the day. This will provide finetuned energy savings and load-shifting
autometicaly and creste anew leve of home comfort and convenience,

In addition, dedining birth rates and the consequent graying of society are expected to increese the
need to provide safety and security to households with seniors and to reduce the burden of home
nursng care and hedth management. to meet this need, home networks could put occupants a ease
and hdp them monitor their hedlth by alowing easy retrieva of useful informetion in dally life. They
could dso beeadly linked to the sysems of hospitals and nurang care networks.
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Further, the use of contrals finetuned for common gtudions in daly life would enadle the
convenient, effident operation of household gppliances and eguipment. When the house is
unoccupied, for example, the sysem would switch to monitoring mode, autometicadly locking the
doors and windows, turning off the air conditioner, and turning out the lights. On cold winter nights,
the sysem would turn on the outdoor lights, close the curtains, and warm cold roomsin preparation
for the occupants' return.
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12 ECHONET Devdopment Objectives

ECHONET (Energy Consarvaion and Homecare Network) was cregied to redize the kind of
home network system described in the preceding pages, dong with necessary rdaed systems.

In the padt, individud Jepanese manufacturers have developed and marketed their own home
autometion sysems basad on the HBS (Home Bus System) sandard. Such systems, however, have
falled to achieve Sgnificant penetration in ordinary households.

This can be atributed to severd factors. Frg, no currently avalable gpplication systems offer
acoeptable cogt performance. Also, the difficulty of developing network-competible devices, which
are much more complex than ordinary household gppliances, has represented a heavy burden for
developers. to these factors can be added the difficulty of connecting and maintaining networks of
network-compatible devices, making ther use in ordinary homes difficult, and the need for specid
wiring, which limited such syslemsto new homes

Utilizing the results and experience of HBS devdopment, ECHONET will provide the base
technology for the development of next-generation home network systems capable of responding to
the aforementioned changesin the sodid infrastructure, globd environmentd issues, and the aging of
SOCiety.

ECHONET will develop: 1) acommunications protocol for ardigble, low-cost home network that
requires no new wiring and can be inddled in exising homes, 2) multivendor-compatible home
network eguipment; 3) sysem modds for use by individud vendors to fadlitate development of
gpplication sysems, 4) communications middleware and development support tools to mitigete the
burden of developing equipment; and 5) gpplication sarvice-compatible middleware to fadilitate
devel opment of gpplications required for energy conservation.

By reducing the burden of sysem and device devdopment and facilitating equipment
interconnection, we hope to promote the creetion of tractive, low-cost application sysemsthat more
effectively utilize household gppliances and devices.

1-3
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13 ECHONET Aims

The ECHONET specifications were dravn up in response to the reguirements of various groups, ranging
from end usersto product devd opersand system indtdlers. They focus on the objectiveslisted below.,

(1) Ddatrangmisson without Specid wiring

Tranamission methods that do nat reguire rewiring, and thus can be used in exiging homes, such as ordinary
power lines, wirdess and infrared, are used as the main transmission media. By teking advantage of the unique
charatteridics of these media, usars can Hect the trangmission media best ited to device and sysem
charatteridics They can dso devdop systems without concern for the media via which the device will be
connected. Thisassuresgreet flexihility when goproaching varying system needsin thefuture.

(2) Easy devdopment of multivendor home systems

Home networks will become worthy of their name only when they make possible the trouble-free connection
and operation of devices from various manufecturers. Sysem modds and spedifications assure not only a
common communications protocol between devices but dso interconnectability at the system leve. Thus, usars
can choose and inddl the device thet best medts ther needs from a range of ECHONET-compliant products
fromvariousvendors.

(3) Responsetolong lifetime and home sysem proliferation

Home network systemns are characterized by the long lifetime (renewd cyde) of the gppliances and devices
comprising the network and continuous changes in system configuration driven by changesin family make-up,
moves to new homes, and the addition of new devices or sarvices. Widespread adoption of home network
sysems will dso require a wide variety of connection methods, which will enable the incorporation of
non-ECHONET-compliant devices and an architecture that fadilitates replacement of equipment and devices

(4) Environment fadilitating devel opment of ECHONET-compliant devices

ECHONET dipulates the environment and interface conditions for the deve opment of components thet will
support future devdopment of mgor gpplication sysems These components indude hardware and Software
components to be shared by dl devices (such as communications modules and software to be incorporated in
eech device) and required for energy management. This endbles flexible devdopment of ECHONET-rdaed
components and gpplications, freeing vendors to concentrate on the development of more fundamentd features
and performance. The end result will bethe deve opment of system productsthet are more useful for users.

(5 Easy sygeminddlation and deviceinddlation, replacement, and movement

PAug-and-play functiondity mekes it possble for anyone to st up the system and inddl, replace, and move
sydemdevices

(6) Connectability and coexigencewith other (AVC) systems

ECHONET spedifies a scheme to endble low-cost connections with systems based on locd dandards in
expectation of globa adoption and connectionswith in-homeimage and data processng sysems
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14 Envisoned Applications

Asnoted above, thefirs am of ECHONET isto develop and promote adoption of ahome network
system using the dectric gppliances and equipment found in ordinary homes

Fg. 1.1 shows envisoned gpplications for ECHONET. As shown in the diagram, ECHONET is
designed for use with gpplication systems containing the same devices and functions found in
ordinary homes, induding sngle-family dwdlings, duplexes, goartment buildings, dormitories, and
condominiumsfor senior ditizens.

Also targeted are equipment systemsfor smdl office buildings and soresthat are smilar interms of
scae and sysem environment (cod, system lifetime, functions, wiring redtrictions, etc.) and that have
yet to meke subgtantial use of building management sysems or other facility management sysems.
Low-co, easy-to-use subnetwork systems can be goplied regardless of building sze: entire-building
sysemsfor amdl buildings, or floor-by-floor sysemsin larger structures.

Sygems designed primarily to monitor and control equipment are characterized by severe
condraints on memory and other resources but have a low volume frequency of data exchange
between individua devices. ECHONET can provide the foundation for a low-gpeed/capacity/cost
network that meatsthese requirements.

/
/ /

IEI Ordinary homes S:oré -
(oneandtwoamily) Su%\
ECHONET

T Applications
EDD:":D[D Apatment buildings Sl huildings
Common ]
\f/:]ﬂl;tll’]es %%% %%%/ (Entire  buildng o
etmert T CICIC | floor-by-floon)
buildings HREREN CIEC]
1]

Fg. 11 Envisoned goplicationsfor ECHONET
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ECHONET Characterigtics
In accordance with the objectives described above, ECHONET was developed to provide the
following characterigtics

(1) Support for varioustransmisson mediawithout rewiring

To fadilitate adoption, inddlation, and use of the system in exising homes, ECHONET supportsa
wide range of tranamisson media, incdluding both new and exidting technologies, with a focus on
those requiring no specid wiring, such asordinary power lines, wirdess, and infrared. For power lines,
which many expect to serve as core of the home network sysem, a rdiable, high-gpeed power line
communications protocol was developed that is compliant with Japanese power line regulaions and
noise environment. The ECHONET architecture aso enables seamless handling of devices connected
usng various media, thereby facilitating sysems devel opment.

(2) Object-oriented modding of system configuration

The spedifications were kept dear and consstent by the use of object-oriented modding of
individud devices, interface methods (when using system functions), and the divison of functions
between devices. This guarantees interconnectivity from communications between individud devices
tothe sysem leve and assures an integrated multivendor system.

(3) Open network architecture

To cregte devices that are sysem and network-compliant, network connection functions were
layered (in the communications layer sructure), with specifications provided for the functions of each
layer and for theinter-layer interface requirements. The result is an open network architecture enabling
vendors to fredy develop and commercidize ECHONET-rdaed hardware components, software
components, and devdopment environments. This indudes development and didribution of
trangmisson medialevd communications module components, development and digtribution of
ECHONET-compliant communications drivers and middeware, and cregtion of development
environmentsthet facilitate devel opment of these software components and systems.

(4) AP (Application Programming Interface)

Devel oping network-compatible functions has dways represented aheavy burden for developers of
device control software and goplication software (eg., contrallers and contral units). In response,
ECHONET will develop shared APIs that access the object modes described above. By utilizing
communication middleware thet implements these APIs, gpplication software devel operswill be able
to devedop network-compliant devices without having to concern themselves with communication
protocolsand transmisson mediadifferences

(5) Plug-and-play functiondlity

Under ECHONET, sysems will configure themsdlves autometicaly when a device is connected to
the network, diminaing the need for sysem sstup and inddlaion by users, whether ordinary
consumersor trained technicians. Thisiswhat is meant by plug-and-play functiondity. ECHONET will
provide a sysem enabling automatic alocation of communications addresses, autometic recognition of

1-6



ECHONET SPECIFICATION Version: 1.0
| ECHONET Overview ECHONET CONSORTIUM

1 Introduction

device-identifying data, automatic recognition of device functions, and support for automatic setup of
operating data, such as deviceindalation location and inter-device control relationships.

(6) Searvicemiddleware

for eech oecific service goplication, the sysemwill specify as service middleware the shared, basic
functions required by that gpplication. By utiliziing service middlewvare and the rdevant APIS
application software developers will find it essy to develop home system goplications ECHONET
a0 defines sarvice objects to enable access to these sarvice middleware functions viathe network. By
utilizing the service objects of individua nodes, sysems designers will be able to configure systems
moreefficiently.
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Chapter 2 Definition of System Configuration
ECHONET System Architecture

This section will specify the ECHONET system miake-up and system architecture. Figure 2.1 shows
the ECHONET system architecture.

Because ECHONET incorporaesinto asystem groups of devicesfor which management isidenticd,
such as property or security, the largest areathat ECHONET can manage is referred to as a domain.
Thus, adomain will be spedified as the range of resources (home equipment, appliances and consumer
eectronics, sensors, contrallers, remate controls, etc.) present within the network range determined by
ECHONET. In other words, a domain is a network range within which the tranamisson of data is
logicaly guaranteed. A sysemis defined as that which performs communication and linked operations
between devices and the controllers that monitor/control/operate them and between devicesthemsdves.
A sygtem lieswithin one domain and does not extend over anumber of domains. A domain consgts of
one or more sysems. Thus, the same device or controller can exist in more than one sysem. When
connecting asystem to another sysem lying outside the domain, an ECHONET geateway isprovided as
aninterface.

Othep.dgmaj.ng ......................................

External @
system

L] GatEWAY |rereerereeeeieeens] i

Controller

Device

Fg. 21 Sydemarchitecture
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Concrete examples will be provided to hep explan doman scope and the configuration of
aoplication sysems. In redity, of course, eech system designer will design systemsin accordance with
system sze and the aforementioned criteriaand will not be limited by these specifications

Snglefamily dwdlings  Entirestructure

Dud-family dwdlings ~ Entiredructure, or by family

Apartment buildings By individud units and shared arees Depending on its purposg, an
gpplication sysem may be gpplied to an entire building.

Sores Entiregtructure

Buildings Entire sructure, floor-by-floor, by type of facility to be managed, etc.
depending on building Sze and type of management.

Asdhown in FHg. 2.2, ECHONET Nodes (a node is defined as any device or controller connected
to the nework) in a sysdem are able to exchange daa fredy and without disinction between
controllers and devices and between devices themsdves Alo, the sysem is defined without regard to
lower-layer protocals, such as the network tranamisson media to be described later. The FHg. shows
two goplication systems, A and B, within adomain; the devices within this domain may belong to one
or both of these sygems. In the example shown in the Fg., each sysem defines the controllers
implementing the applications that manage (control, monitor, etc.) the devices connected to the system.
Each device can communicate not only with the contrallersin its system but dso with other devices.

ECHONET specifies network architecture and sysem management based on these principles. It
doesnat put condraints on product system architecture.

Application Sysem A

Fig. 2.2 Domain scope and application system configuration (example)
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ECHONET Network Configuretion

To enable the condruction of optima sysems utilizing the unique characteridics of various
trangmisson media, ECHONET dlows use of numerous trangmisson media and protocols The
ECHONET network configuration modd for the main transmisson media are shown in FHg. 2.3. As
described in the Fg., connections outside the domain are made usng ECHONET gateways (GW).
Connections between different protocals (i.e, different transmisson media) within the same domain are
meade usng ECHONET routers. The network whaose boundaries are described by asngle ECHONET
router is cadled asubnet. Theinsartion of an ECHONET router enables the creetion of different subnets
with the same protocol. A domain’s network configuration can be represented as a collection of subnets.
In other words, a domain is the part of the configured network, induding ECHONET routers, within
whichin-house datais communicated.

In asubnet, each node' sidentifier (Node ID) is defined and used as an ECHONET communications
function (defined as an ECHONET Node) identifier unique within that subnet. Each subnet hasitsown
unique subnet identifier (Net ID). An ECHONET address is defined as the subnet identifier plus the
node identifier, and this pair becomesthe ECHONET Node identifier unique within that domain.

ECHONET routers use the ECHONET address, which is unique for eech ECHONET Node, to
connect different transmisson media seamlesdy with respect to the sysem. Thisdiminatesthe need for
an upper-layer levd (i.e, ECHONET sydem architecture definitions) to recognize differences in
trangmisson media, asnoted above.

External syst Household
{_subnet_} ~
External network = O
xternal networks \
1
T Subnet f
[] ECHONET gateway Power line ? \
(O ECHONET router
O ECHONET device é (g
/~\

Twisted-pair cable

Fg.23 ECHONET network configuration model
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ECHONET Component Devices

This section describes the ECHONET component devices defined in the network configuration and
system architecture above.

(1) ECHONET Node

A communications node basad on the ECHONET specification. Within ECHONET, thisrefersto
ECHONET communicaions functions identified uniqudy by an ECHONET address. This term
miakes no ditinctions between the application functions of the node and is used when describing the
node sfunctions asasngle communicationsterming in ECHONET.

(2) ECHONET device

An ECHONET Node with ECHONET-compaible communications inteface and
sysem-compliant functions, may indude home equipment, home gppliances and consumer eectronics,
and building or gore fadilities (eg., lighting, ar conditioning, refrigeration, dectrica power fadilities,
ordinary white goods, sensors, and actugtors). Also, an ECHONET Node acting asa controller, such as
centra control devicesthat monitor, control, or operate these nodes, or contral units (e.g., remote control
units).

(3) ECHONET device adapter

An adepter dedgned to connect devices without communications interfaces  for
ECHONET-specified tranamisson mediato ECHONET during the early stages of adoption. Interface
spedifications for devices and ECHONET device adapters will be basad on the ECHONET device
adapter interface specification to be provided separately.

(4) ECHONET gateway
Connects ECHONET domainsto externd systems, including other ECHONET domains. A number

of ECHONET gateways may exig within the same domain, depending on differencesin the externd
systemsto be connected to.

(5) ECHONET router

An ECHONET Node designed to connect an ECHONET subnet to another ECHONET subnet. It
can be usad to connect subnets with different lower-layer protocols (i.e, in cases of different
tranamisson media or different media protocols) or to partition a sngle protocol into a number of
ubnets
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Connectionsto Externd Networks and Systems

In homes, buildings, and gores, avariety of externd networks exi<, induding outsde networks for
connecting to hospitdl systems etc.,, and those desgned to tranamit image and other data on other
in-home networks ECHONET, which is podtioned as afidd network, views these networks as being
outsde the domain and connects to them a the gpplication levd via ECHONET gateways When
directly sending and receiving messages to and from externd sysems, protocol converson is
performed a the gpplication level. Henceforth, networks outsde the domain will be referred to as
externd networks. Externd applicationswill bereferred to asexternd systems,

Inthe ECHONET specificationsfor connection with externd systems, the concept of defining object
modd s for each specific gpplication based on user or vendor needsiis being udied from the sandpoint
of how to presant the in-house network to externd sysems. These object modedls are cdled gateway
savice objects, and the middieware that implements ther functions is referred to as gateway sarvice
middleware. These definitions have two objectives:

When developing externd sysems, to endble use of the same modd for ECHONET adoption
systemn, independent of in-house vendors.

When deve oping in-house systems; to enable deve opment of gateway'sindependent of the vendors
of externd sysemshandling the same sarvices.

Basad on this concept, users can fredy choose and arrange externd or in-house sysem vendors. Also,
ECHONET does not specify a domain identifier. If the ECHONET domain must be diginguished in
theexternd system, it shall be distinguished by the externd system itsdlf.

Externd network
> e
Exterd Eheme,, PHS, Do AVC system netvork HAViec
ysem ISDN, etc
________ é&_._._._._._._._._._._._._._._._._._._._._._._ S
extend sysemmedium AVC systemmedium
edtand sytem AVCsydem
communicationmiddewvare communication middevare
Control/monitoring Gateway
goplication SaviceMiddlevare
ECHONET Communication Middeware
ECHONET Trangmisson Medium
ECHONET

Fig. 2.4 Connection to external systems
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Chapter 3 ECHONET Communication Layer Configuration

31 Overview of ECHONET Communication Layer Configuration
The ECHONET device communication layer can be broadly divided into three layers: Application
Software, Communication Middleware, and Lower-layer Communication Software. ECHONET will
provide specifications for Communication Middlevare and for Lower-layer  Communication
Software.

Application Software

Application Software can be broadly divided into software that provides remote control of
devices connected to the system and software that functions as the hardware for such individua
devicesasar conditionersand refrigerators.

ECHONET Communication Middleware

ECHONET Communication Middleware is provided between the Application and the
Lower-layer Communication Software and processes communication in accordance with the
ECHONET communication protocol. In other words, it redizes the principd features of
ECHONET.

L ower-layer Communication Software

Lower-layer Communicaion Software handles the communication protocol processing
unique to each Trangmisson Medium, such as power line, wirdess, and infrared. It is primarily
responsble for processing communications corresponding to Layers 1 and 2 in the Ol reference
modd. Lower-layer Communication Software is defined for each supported communication
protocol. At present, ECHONET defines Lower-layer Communication Software for the
following protocols power line communication protocol, wirdess communication protocol,
infrared communication protocol (IMDA Control), extended HBS protocol, and LonTak
protocol.

Fg. 3.1 showsaconceptud view of the ECHONET communication layer configuration.
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Application Software

Communication Middleware

L ower-layer Communication Software

Twided- anamiss
Power line Wirdess par cable Infrared 'TrMedill?;]m

Fig. 3.1 Overview of ECHONET communication layer configuration

Communication Layer Elements
FHg. 3.2 shows the overdl communication layer configuration further divided into a number of
processing blocks

ECHONET Communication Middleware conggs of the ECHONET Communication Processng
Block, the Protocal Difference Absorption Processing Block, and Device Objects. Fg. 3.2 dso shows
the following communication layer configuration block interfaces Basc APIs (Application
Programming Interfaces), Savice APls Common Lower-layer Communication Interface, and
Individua Lower-layer Communication Interfaces. Findly, Service Middleware, which acts as a
shared library to ass s gpplication software processing, is presented as Sarvice Objects

Of the processing blocks and processing block interfaces shown in FHg. 3.2, ECHONET specifies
the shaded portions
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321 SaviceMiddleware

As sysems becomes more complex and gpplications undertake more sophidticated processing, the
burden of developing goplication oftware is greatly reduced by APIs, which provide common
processss in the form, for example, of libraries If a certain gpplication is indicated, many more
specidized processes can dso be shared. Sarvice Middleware is the software that defines the shared
and basic processes for a given goplication and provides the APIs to enable use of these functions by
the gpplication software. Further, ECHONET defines Sarvice Objects as objects that enable use of
these functions and settings by the network. Service Middleware indudes linked functions thet can be
aoplied to a variety of agpplications, scheduling functions, gateway functions (which establish
connections with externd networks), and functions designed for a specific gpplication, such as home
EMS (energy management sydem) gpplications, automatic dectric and gas meter-reading
gpplications, and device maintenance gpplications. Specifications for Sarvice Middleware will be
devel oped while extending the variety of available gpplications.
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ECHONET Communication Processing Block

The ECHONET Communication Processng Block is regponsble for processng the
communication protocols needed to fadilitate processng when agpplication software is remotey
controlling or monitoring a device in an equipment system; for soring the data needed to process
communicaion protocols, and for managing device condition and other deta. In other words, this
block performs communication processing for accessing objects, such as the Device Objects of other
devices ECHONET spedifies this communication protocol. of the data sored by this block, the deta
and access procedures that are disclosad to other devices are expressed as objects and specified as
object definitions. Also specified are routing processing and address management.

Protocol Difference Absorption Processing Block

The purpose of this block is to integrate networks congding of numerous Lower-layer
Communication Protocols and Tranamisson Media, such as power ling, wirdess LonTdk, and
infrared, and to present them as a sngle network. When aming towards a system configuration thet
enables sHection of Transmisson Media, such as power line or wirdess, degpending upon the
aoplication, or that enables joint use of such media, the need to consder complex network
configuraions and differencesin address and message size for each Tranamisson Medium becomesa
tremendous burden during devdopment work. ECHONET Communication Middleware presents
uch systems to gpplications as a sngle network. This fadilitates the development of application
software, which need not take into account complex network configurations.

ECHONET spedifies address converson methods, communication converson methods, and
message splitting and assembly methods performed in the Protocol Difference Absorption Processing
Block.

Device Object

The Device Object isalogicd modd of the data stored by white goods and other equipment, such
assensors, ar conditioners, and refrigerators, or of the control itemswhich can be operated remaotdly. It
provides an integrated interface format for remote control. Because this object is specified separady
for each type of device, Smilar devices from different manufacturers, as long as they beong to the
same dass, can be remotely controlled using the same operating sequence. Spedificaly, the data and
control properties for each device will be specified as object properties and the method of
meanipulaing them (settings and reference) will aso be specified.

Device Objects are defined using the HK (House K eping) commeands specified in JEM-1439.

While JEM-1439 focuses mainly on household devices ECHONET will aso spedify devices for
smd| buildingsand sores.

Transmisson Medium and Lower-Layer Communication Software
ECHONET will specify communication protocol for power line, low-power wirdess, infrared,
LonTak, and other transmisson media In the case of LonTadk and infrared (IrDA Control), exiging
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protocols will be usad, but ECHONET will specify how these protocols are to be incorporated (i.e,
which communication functions are to be used in what way). Lower-layer Communication Software
processes the communication protocols unique to eech Trangmisson Medium; primarily, this
processing correpondsto Layers 1 and 2 of the OS reference modd . Currently, ECHONET defines
the following Lower-layer Communication Software protocols power line communication,
low-power wirdess communication, IrDA (infrared) control, extended HBS (twisted-pair cable), and
LonTak (low-power wirdess).

AP

Application software uses API s to access other devices and to access data stored by the ECHONET
Communication Middleware of the Sdf-device. By specifying APls, ECHONET amsto improvethe
portability of gpplication software.

AsshowninHg. 3.2, therearetwo typesof APIs Basc APl and Savice APL.

(1) Basc AP

Basc APIs are designed to let goplication software utilize basc ECHONET functions, and in
generd only these APIs need to be used. Basc APIs mainly submit processing requests for the
management of ECHONET communications (dart, sop, etc.) and for ECHONET communication
tranamisson and reception functions. They are cdled when accessng a remote device (and
particularly when accessing Device Objects Sored in aremote device).

Basc APIsare dso usad by gpplication software thet remotely controls other devices, primarily in
controllers, etc., and by device contral applications which perform Sdf-device hardware contral in air
conditioners, refrigerators, sensors, and o on. The ECHONET specifications dlow the use of basic
ARIsin both Stugtions.

(2) Savice AP

Savice APIsare an interface enabling gpplication software to use Sarvice Middleware functions

Note a0 that Service Middleware uses Basac APIs when utilizing ECHONET Communication
Middleware functionsduring internd processing.
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Common Lower-Layer Communication Interface

Thisinterface endblesdl types of Lower-layer Communication Software to be seen by ECHONET
Communication Middleware as having common specifications. It is used when using the Lower-layer
Communication Software functions in a format in which Lower-layer Communication Software
differences have been absorbed by the Protocal Difference Absorption Processing Block.

The purpose for spedifying this interface is to endble quick application of the ECHONET
pecifications to new Lower-layer Communication Software and to prevent impact on other
component dements These objectives are achieved by usng a Common Lower-layer
Communication Interface to spedfy the inteface to be protected when modding ECHONET
Communication Middleware processng and incorporaing new Lower-layer Communication
Softwareinthe ECHONET specifications

Individud Lower-Layer Communication Interface
Thisisaninterface between the Lower-layer Communication Software and the Pratocol Difference
Absorption Processing block of the Communication Middleware,

The purpose for specifying this interface is to darify the usage of communication protocols and
Lower-layer Communication Software and to enable the devdlopment of devices that can be
interconnected, regardless of manufacturer, usng this specification and based on ECHONET
dandards. This indudes cases in which the Lower-layer Communication Software communication
protocol uses exiding nonrtECHONET dandards (eg., IrDA Contral) or in which off-the-shdf
Lower-layer Communication Software (eg., LonWorks communication processing software) isto be
used.
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4.2

Chapter 4  Connection of Devicesto ECHONET Networks

Implementation of ECHONET Standard in Devices

The decison of which part of the ECHONET specifications to use in a product will depend on its
podgitioning in the communication layer and is left to the user. However, by using the same procedure
for communications between devices it is possble for devices to exchange data. Interconnectivity
between devicesis a o needed to prevent an adverseimpact on the processing of other devices

ECHONET dlows connection to the ECHONET network via ECHONET device adgpters. To
achieve device interconnectivity, the divison of functions between ECHONET device adgpters and
the devicesthemsdves must be dearly stated.

This section will explain the various types of ECHONET devices and ECHONET device adapters
aswd| asthe methods available for connecting devicesto an ECHONET network.

ECHONET Device Types

ECHONET defines and specifies two types of ECHONET devices based on the content of the
supported ECHONET Communication Middeware. ECHONET device deveopers will need to
sect one of the two types and design ther devices in accordance with spedifications for the
ECHONET communication layer configuration block (see Table 4.1) to be implemented in the
device

(1) Full ECHONET device
(2) Flex ECHONET device
(1)Full ECHONET device (Full_Device)

A Full ECHONET device has acommunication interface specified by ECHONET, such as power
line communication, and can connect to an ECHONET sysem on agand-donebass

(2QHex ECHONET device (Hex_Device)

A Hex ECHONET device incorporates gpplication software and ECHONET Communication
Middleware (ECHONET Communication Processng Block), which sands above the Common
Lower-layer Communication Interface, and connects to an ECHONET system using an ECHONET
device adapter, which processes communication beow the Common Lower-layer Communication
Interface.

Table 4.1 showsthe rdaionship between the ECHONET communication layer configuration block
and the two types of devices described above.
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Teble4.1 ECHONET communicationslayer configuration block and ECHONET devicetypes
Full_Device Hex_Device
Application Software o o
SaviceMiddeware

Device Object

ECHONET Communication Processing Block
Protoodl Difference Alsorption Processing Blodk
Lower-layer Communication Software

Adgpter Communication Software o

Note: o : required, —: not specified

43  Adaptersfor Connectionto ECHONET Networks

A Hex ECHONET deviceis connected to an ECHONET network using a device adapter. A Full
ECHONET device can connect to the network on a sand-done basis, but a device adapter becomes
necessary when the network tranamisson medium is not supported by the device. In some cases,
exising devices without an ECHONET communication interface can dso connect to an ECHONET
network usng adedicated device adgpter. In thisway, device adapters vary with the type of deviceto
be connected. Two types of device adapters can be connected to Full and Hex ECHONET devices,
and these are described below. Note that ECHONET currently specifies only the firgt type of adgpter
(transmission medium addition device adapter).

ofO0O|0O |0

(1) Transmission medium addition device adapter
(2) Communication converson device adapter

(1) Transmisson medium addition device adapter

Connecting aHex ECHONET devicewith an ECHONET device adapter enables connection to an
ECHONET system through the addition of Lower-layer Communication Software.

(2) Communication conversion device adapter

Connecting aFull ECHONET device with an ECHONET device adgpter enables connectionto an
ECHONET sysem usng adifferent Lower-layer Communication protocol.

Table 4.2 showsthe rd ationship between the ECHONET communication layer configuration block
and the two device adapter types
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Teble4.2 ECHONET communicationslayer configuration block and ECHONET device adapter types

Trangmisson Communications
medium addition converson device adapter

device adapter

Application Software

SaviceMiddlevare

Device Object

ECHONET Communication Processing Blodk

Protocal Difference Absorption Prooessing Block o

Lower-layer Communication Software o

Adapter Communication Software o

Note o : required, —: not specified

44 Connection formets
Theformat for connecting adevice to an ECHONET network varieswith thetype of device There
arefour formats asshown beow (seeFHg. 4.1).

format 1: Direct connection of aFull ECHONET deviceto the network

format 2. Connection of aHex ECHONET deviceto the network usng an ECHONET device
adapter

format 3: Connection of a Full ECHONET device to the network usng an ECHONET device
adapter

format 4: Connection of existing deviceto the network using an adgpter

Of the connection formats shown in FHg. 4.1, ECHONET currently specifies only the ECHONET
device adapter informat 2.
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format 1: Direct connection of Full ECHONET device

format 2: Connection of Hex ECHONET device

Ful ECHONET Hex ECHONET device
device Trangmisson medium
Coseatia) wtiionaizis
Communications Communicaions
orocessina Drocessnal
ECHONET ECHONET ECHONET device adapter
network nework inteface

format 3: Connection of Full ECHONET device formet 4: Connection of existing devices

viadevice adapter

Full ECHONET Spedid adpter to Exiding device

— device existing device

convarsondevice ) .
v Dozt
@“:Tirlﬁions Communications
ECHONET ECHONET
network network ECHONET Proprietary
network network

Fg.41 Deviceadapter and device combingtions

The"exiging device® shown in format 4 above would have a proprietary communicationsinterface
that is not goecified by ECHONET (eg., a one way infrared communication interface) and would
connect to an ECHONET sydem via an adgpter with ECHONET communication functions.
ECHONET does not specify an adapter desgned to work with existing device,
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Chepter 5  Structure of ECHONET Specifications and |ntended Readership

51 Structure of Specifications
The ECHONET specifications are structured into the Volumes shown below.

Patl ECHONET Oveview

ECHONET objectives, characteridics, overdl architecture, definition of basc terminology,
and ECHONET devicetypes

Patll ECHONET Communication Middleware Specifications

Soedifications for message format, communication address, protocol processng, Device
Object definition, Sartup sequence, routing processing, etc., in the ECHONET Communication
Middleware.

Pat 1l ECHONET Tranamisson Medium and Lower-Layer Communication Software
Soecifications
Communication protocol specifications for Lower-layer Communication Software, primarily
fromtheviewpoint of Layers1and 2.
PatlV ECHONET Basc AP Spedifications

Basc APl spedifications, which sarve as interface spedifications for the devdopment of
ECHONET-based gpplication software.

PatV ECHONET Common Lower-Layer Communication Interface Specifications

Spoedifications for the communication interface, which is pogtioned between the Protocol
Difference Absorption Processing Block and the ECHONET Communication Processing Block
of the Communication Middleware.

PatVI ECHONET Individud Lower-Layer Communication Interface Specifications

Soedifications for the Individua Lower-layer Communication Interface, which serves as the
interface with ECHONET Communication Middleware for eech Lower-layer Communication
protocol.

PatVII ECHONET Communication Device Specifications

Soecifications for the ECHONET device adapter interface and hardware spedifications for
when adeviceisviewed as communications device hardware

PatVIII ECHONET Savice Middleware Specifications

Processing content and Service Object definition gpedifications for individud ECHONET
SaviceMiddleware.

PatIX ECHONET Gateway Spedifications
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5.2

Software specificationsfor ECHONET gateway asECHONET Service Middleware,
PatX ECHONET System Design Guiddines

Guiddinesto beusad in desgning an ECHONET system from standpoint of sysem planning,
design, operation, and mantenance.

Intended Readership

These specifications were designed to be reed by deveopers of ECHONET devices, ECHONET
device adgpters, Lower-layer Communication protocols, goplication software, and Sarvice
Middleware and by system deve opers and managers. Following is a suggestion of the Volumes that
readersin eech group should focus on.

(1) ECHONET devicedevelopers

ECHONET device developers should read dl Volumes, but particularly important are the sections
regarding the ECHONET communications layer configuration components being supervised by the
deve oper (indluding surrounding interfaces).

(20 ECHONET device adapter developers

Readersin this group should focus on Part VII ECHONET Communication Device Specifications
and dso read the fallowing Volumes: Part 11 ECHONET Communication Middleware Specifications,
Part [l ECHONET Transmisson Mediumand Lower-Layer Communication Software Soecifications,
Part V ECHONET Conmon Lower-Layer Communication Interface Spedifications, and VI
ECHONET Individual Lower-Layer Communication Interface Specifications.

(3 Lower-layer Communication protocol developers

Members of this group should reed the following Volumes Part II ECHONET Communication
Middleware Spedifications (especidly the section on the Protocol Difference Absorption Processing
Block), Part [l ECHONET Transmisson Medium and Lower-Layer Communication Software
Soedifications, Part V ECHONET Common Lower-Layer Communication Interface Soecifications,
and Part VI ECHONET Individual Lower-Layer Communication Interface Specifications.

(4) Application software developers

Reeders in this group should focus on Part IV ECHONET Basic APl Spedifications and refer to
Part II ECHONET Communication Middleware Specifications for an understanding of protocol
behavior and control items for devices to be controlled usng APIs Also, deveopers of
controller-based system gpplications should reed Part X ECHONET System Design Guiddines
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(5 SaviceMiddlewaredevelopers
Readersin this group should focus on Part IV ECHONET Basc APl Spedifications and aso refer
to Part VIII ECHONET Service Middleware Specifications for the Service Middleware specification
format described therein. They should dso read Part Il ECHONET Communication Middleware
Spedifications for an understanding of protocol behavior and control itemsfor devicesto be controlled
usng APls

(6) Sysem deveopersand managers
Members of this group should firg read Part X ECHONET System Design Guiddines and then
refer to Part I ECHONET Communication Middleware Specifications for an underganding of
protocol behavior and contral items for devices to be controlled usng APIs They should aso reed
Part VII ECHONET Communication Device Specifications and Part IV ECHONET Basc AP
Soecifications.
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