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INFORMATION TECHNOLOGY -
HOME ELECTRONIC SYSTEM (HES) ARCHITECTURE -

Part 4-3: Application layer interface to lower communications
layers for network enhanced control devices of HES Class 1

FOREWORD

1) ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)
orm the specialized system for worldwide standardization. National bodies that are members of 1ISO or IEC
articipate in the development of International Standards through technical committees establisheds by the
espective organization to deal with particular fields of technical activity. ISO and IEC technical committees
ollaborate in fields of mutual interest. Other international organizations, governmental and non-governmental, in
iaison with ISO and IEC, also take part in the work. In the field of information technology, ISO ,and IEC |have
bstablished a joint technical committee, ISO/IEC JTC 1.

2) The formal decisions or agreements of IEC and ISO on technical matters express, as mearly as possiblg, an
nternational consensus of opinion on the relevant subjects since each technical committee has represenfation
rom all interested IEC National Committees and ISO member bodies.

3) |EC, ISO and ISO/IEC publications have the form of recommendations for international use and are accg¢pted
y IEC National Committees and ISO member bodies in that sense. While all\teasonable efforts are mafe to
ensure that the technical content of IEC, ISO and ISO/IEC publications is ac€ufate, IEC or ISO cannot be|held
esponsible for the way in which they are used or for any misinterpretatigfinby any end user.

4) In order to promote international uniformity, IEC National Committees“and ISO member bodies undertake to
hpply IEC, 1ISO and ISO/IEC publications transparently to the maximum extent possible in their nationa| and
egional publications. Any divergence between any ISO, IEC/or1SO/IEC publication and the corresponding
ational or regional publication should be clearly indicated in“the latter.

5) SO and IEC do not provide any attestation of conformity. Independent certification bodies provide conformity
hssessment services and, in some areas, access to//[EC-marks of conformity. ISO or IEC are not respor]sible
or any services carried out by independent certification bodies.

6) All users should ensure that they have the latest.edition of this publication.

7) No liability shall attach to IEC or ISO or its (directors, employees, servants or agents including individual experts
hind members of their technical committees and IEC National Committees or ISO member bodies fof any
ersonal injury, property damage or.other damage of any nature whatsoever, whether direct or indirect, ¢r for
osts (including legal fees) and expenses arising out of the publication of, use of, or reliance upon, this ISQ/IEC
ublication or any other IEC, ISO orISO/IEC publications.

8) Apttention is drawn to the normative references cited in this publication. Use of the referenced publicatigns is
ndispensable for the correctapplication of this publication.

9) Attention is drawn to'the possibility that some of the elements of this ISO/IEC publication may be the subjéct of
atent rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

Intefnational Standard ISO/IEC 14543-4-3 was prepared by subcommittee 25: Interconnegtion
of information technology equipment, of ISO/IEC joint technical committee 1: Informgtion
technology.

The Lot of All ~rrantlhy availabla narte AFf tha 1ICN/EC 44042 cnrinc mdar tha _aonaoral tltle
T TrOT STt T ™

list-of-at-eurrenty—avaitable—partis—eof-thetSOHE 3—series—uh ¥
Information technology — Home electronic system (HES) architecture, can be found on the
IEC web site and ISO web site.

This International Standard has been approved by vote of the member bodies, and the voting
results may be obtained from the address given on the second title page.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION

This part of ISO/IEC 14543 specifies the message structure, sequences and protocol of the
application layer for use in the Home Electronic System. Some services are targeted for
communications between devices. Other services are exclusively reserved for management
purposes. Some services can be used for both management and run-time communications.
This standard is applicable for energy management services, mobile access, remote
appliance maintenance services, home healthcare services, home security services and
comfort control. This standard focuses on the application layers (5th layer to 7" layer of the
OSI reference model). This standard specifies a message structure that differs from the
12 message structures specified in ISO/IEC 14543-4-1_This standard allows the use gf IP
addfessing or MAC addressing, while ISO/IEC 14543-4-1 specifies a different non-IP addfess
strugture. This part depends on routing functions provided by an external (R™Igyer.
ISOJIEC 14543-4-1 uses the routing functions specified in ISO/IEC 14543-4-2 Thergfore
Part4-3 is an alternative to Part 3-1 plus Part 3-2.

ISOJIEC 14543, Information technology — Home Electronic System ,(HES) architecture,
provides

an introduction to specifications for Home Electronic System (HES):
Partl 2-1: Introduction and device modularity

and|specifications for three types of HES devices:

Parts 3-x Specifications for network based eontrol of HES Class 1
Parts 4-x Specifications for network enhanced control of HES Class 1
Partls 5-x Specifications for intelligent grouping and resource sharing for HES Clags 2

and Class 3
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INFORMATION TECHNOLOGY -
HOME ELECTRONIC SYSTEM (HES) ARCHITECTURE -

Part 4-3: Application layer interface to lower communications
layers for network enhanced control devices of HES Class 1

1 Scope

Thig part of ISO/IEC 14543 specifies the message structure, sequences and protocol of| the
application layer for use in network enhanced control devices of the Home Electroni¢ Sygtem
(HEB) Class 1. It provides the services and the interface for the user-level process. [This
application layer protocol is independent of lower communications layers, which support MAC
addressing or IP addressing. The communications sequence is based ‘on’ the applicgtion
services.

2 |Normative references

Thelfollowing documents, in whole or in part, are normativelyTeferenced in this document|and
are jndispensable for its application. For dated referencesj.only the edition cited applies.| For
undated references, the Ilatest edition of the réeferenced document (including |any
amgndments) applies.

ISOJIEC 14543-2-1, Information technology — Home electronic system (HES) architectuye —
Part 2-1: Introduction and device modularity

ISOJIEC 14543-4-1, Information technalogy — Home electronic system (HES) architectuye —
Parf 4-1: Communication layers — Appli¢ation layer for the network enhanced control devices
of HES Class 1

ISOJIEC 14543-4-2, Information technology — Home electronic system (HES) architectuye —
Parf 4-2: Communication layers — Transport, network and general parts of data link layel for
network enhanced control devices of HES Class 1

3 [Terms, definitions and abbreviations

3.1 | Terms and definitions

For [the purposes of this document the terms and definitions given in ISO/IEC 14543-2-1|and
the following apply.

3.11

NECD communications middleware
middleware between the lower communications layers to the application layer that performs

com

munications processing according to the protocol specified in this standard

3.1.2
NECD communications processing block
processing block for the communications middleware

Note 1 to entry: This block performs communications protocol processing to facilitate remote device control /
monitoring processing for application software, stores information for the above and controls various data on the
device as well as the status of other devices.
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3.1.3

NECD data

NDATA

data region for message exchanged by NECD communications middleware

314

NECD header

NHD

data containing the protocol type and message format for the NDATA section

3.1.5
NEGD object
NOJ

model of information to be disclosed to the network from information owned by'the NECD
communications processing block, or an access procedure model

Note|1 to entry: The information or control target owned by each device is specified as~a property and the
operdting method (setting, browsing) for this is specified as a service.

3.1.6
NEQD property code
NP(Q
cod¢ value related to the NECD property

317
NEQGD service
NSV
cod¢ value related to the NECD service

3.1.8
NEGD frames
frame composed of NHD1, NHD2, TID and NDATA

3.1.9
property value data
datq value related to the NECD property code (NPC)

EXAMPLE Status notificationvor specific setting.

Note|1 to entry: Property-value data is controlled by the NECD service (NSV).

3.1.10

tranfsaction 1D
TID
pargmetento link a sent request with a received response

3.1.11

property data counter

PDC

indication of the size of the NDT region
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3.2 Abbreviations

DNOJ Destination NECD ObJect

IP Internet Protocol

NDATA NECD DATA

NDT NECD DaTa

NECD Network Enhanced Control Device
NHD NECD HeaDer

NPC NECD Property Counters

NSV NECD SerVice

OP( Processing Object Property Counter
PDC Property Data Counter

SNQJ Source NECD ObJect

TID Transaction ID

UDH User Datagram Protocol

4 |Conformance

Enhpnced control devices of HES Class 1 that claim cenformance to this Internati

Star

o g

5

5.1
5.1.

The
com
prog
tob

dard shall:

end, receive and process application layer protecol data units as specified in Clause §

rovide application services specified in 6.6 that may be needed by devices for which
pplication is intended.

Services of the application layer

Positioning in communications layers
L General

NECD communications/processing block is positioned between application and Iqg
munications layers.\This standard provides the specifications of “NECD communicat
essing block”. In“Rigure 1, the shaded area shows the communications middleware b
b specified.

bnal

the

wer
ons
lock

OSl layer
7 Application
) [ DEVICE objects } [ PTOTIIE Objects }
NECD
NECD communications Comi'ggg&ztr'gns

5 processing block
4
3 s

Lower communications layers
> (Layers 1 to 4 not defined)
1 IEC

Figure 1 — Communications middleware
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As Figure 1 shows, the NECD communications middleware block specified in this standard
corresponds to the NECD communications processing block, which is specified as a function
that is independent of layers 1 to 4. The NECD communications processing block sends and
receives a NECD frame specified in Clause 6. There are two kinds of messages: unicast and
broadcast.

Unicast transmission specifies a destination address that is in layer 4 or lower, and transmits
the NECD frame to a specific NECD node. Broadcast transmission specifies a destination
address that is in layer 4 or lower, and transmits the NECD frame to all the NECD nodes in a
subnet. In case of UDP/IP, refer to 5.1.2.

Whan the transmission system of layer 4 or lower layer corresponds to neither multicagting
nor proadcasting, it shall transmit to all the NECD nodes in a subnet using multiple, unicast
tranpmissions to achieve the equivalence of a broadcast transmission. The .destindtion
address and the method for setting it are not specified, but shall be defined for_every Iqwer
communications layer.

Secprity is not specified in the NECD communications processing block/ Security stangard
technologies in layer 4 or lower can be applied as necessary.

5.1.2 When using UDP in layer 4 and IP in layer 3

Whegn using UDP/IP, the following addresses and ports shalkbe supported.

Each NECD node has an IP address. The IP address«ange and acquisition method are| not
speg¢ified. If NECD frames are transferred by UDP,packets, the destination port numbgr of
UDR packets shall be 3 610. The source port number is not specified. For general broadrast
(simultaneous transmission), NECD framesc¢are mapped on IP multicast packets |and
trangferred. For IPv4, the destination multicast ‘address value shall be 224.0.23.0. For IPv6,
ff02]:1 (all-node multicast address) shall be‘used.

5.2 | Service primitives of the applic¢ation layer
5.2.1 General
The[NECD objects are introduced with two objectives:

e ¢ompartmentalisation.of the functions of devices connected to the NECD network;

° Itodularisation of/communications between devices to enable application software
evelopers to “utilise NECD communications without having to consider detgiled
$pecifications:

The| NECD\objects are processed in the NECD communications processing block. Coptrol
confent éxchanged in communications can be classified into those relating to functions unjque
to € ch deV|ce and those reIatlng to data prof|I|ng other than the functlons un|que to gach

v - spetc c v ¢ rdnge

are achleved to enable their manlpulat|on

Each NECD object has some properties. The various unique functions possessed by an
NECD node are represented as NECD properties. Devices are operated by reading or writing
the NECD properties of the NECD object in the relevant NECD node.

NECD objects are defined by the following specifications: object type (codes are specified in
6.5 as NOJ); the properties possessed by each object (codes are specified in 6.8 as NPC);
and the services for those properties (codes are specified in 6.6 as NSV).

NOTE It is assumed that each NECD node would have more than one NECD object of the same type (e.g., two
human detection sensor objects in the same node), and that identification could be performed by stipulating a
specific code.


https://iecnorm.com/api/?name=07bb80198fba24a50f0f6530fae7be0f

ISO/IEC 14543-4-3:2015 -1 -
© ISO/IEC 2015

5.2.

2 NECD objects from the viewpoint of application software

Control from application software is described for the three main cases listed below, with a
focus on how the NECD objects are perceived.

5.2.

Case 1: Obtaining the status of another node
Case 2: Controlling the functions of other nodes

Case 3: Notifying own node status to other nodes

3 Case 1: Obtaining the status of another node

Thig standard provides two methods: synchronous type and asynchronous type for obtaihing
the status of another node. Each device can select the synchronous type or asynchronous
type. These methods are shown in Figure 2 (synchronous type) and Figure 3 (asynchronous
type]). In the method shown in Figure 2, when the NECD communications middleware recejves
a request from an application, the NECD communications middleware sends\the reques$t to
obtgin the status of another node to the target node (Node B). \After that NECD
communications middleware receives the results, NECD communications-middleware noftjfies

the
stor

Figd

bd in the NECD communications middleware for the node (Node A in Figure 2

NEGD communications middleware does not receive any request from an applicatio
recdives and holds the notified status of objects in other nodes”in advance, and then ret

then

objédcts in other nodes actually exist within the NECD communications middleware.

In the former method (Figure 2), a virtual copy of the*'NECD objects in the other nodes e
in the NECD communications middleware because access is performed from an applica
In the latter method (Figure 3), a copy of each’property of the NECD objects in the gther

nod

desi

cod
ther

ps exists in the NECD communications.\middleware. In both cases, in order to set

NEQD communications middleware:

4 <ot . ) 4 )
Node A @ Node B

Applic% s‘?ftware Application software

Y NOU /] [\ NOJ

application of the status. With this method, object data for the othér node need nof be

and

re 3), which sends the request. In the second method, shownlin“Figure 3, even when the

h, it
irns

h to an application when it receives a request. In this miethod, objects copied to NECD

ists
ion.

the

ed NECD object instance, not only . the NECD object class code, but also an instance
and data that is specifying the nodevare necessary. From the viewpoint of the applicdtion,
bfore, NECD objects are represented using the relationship shown in Figure 4 within| the

NECD communicatiolns middleware NECD communications middleware
I

L L \

IEC

Figure 2 — Acquisition of status of another node (synchronous type)
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/ ) 4 )
Node A Node C

Application software Application software
A

v VTOJ N NOJ

Status of peer node
NECD communications middleware —|/ NECD communications middleware
] Vk
- J )

IEC]

A

Figure 3 — Acquisition of status of another node (asynchronous type)

4 Node A h
Application software
Node.C
NOJ
NECD communications middleware
o %

IEC

Figure 4 —Objects seen from application software

5.2.4 Case 2: Controlling the functions of other nodes

The| NECD provides_a method for controlling the functions of other nodes, as showh in
Figdre 5. Just as,in.Figure 2, however, a request for control (property value setting) is isqued
to gbjects in the\target node (Node B), and the application is then notified of the regults
(altough thereare exceptions to this). Basically, therefore, property data for objects in| the
othgdr node\(Node B) need not be present in the NECD communications middleware for| the
nod¢ (Node A), which sends the request. From the viewpoint of the application, the NECD
objects/ are seen in the relationship shown by Node B in Figure 6 within the NECD

co mnicationc midAAdlavwara
HorroatrooTrraarevwares
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Control setting
request
Node A

= ™

Ap;}i%tion software Application software
A A
YNOJ [ YNOJ ]
A A
NECD t,umnluniba'l'iUITTS'lTﬁ'd'd'fewac NECDTommunications miadtewars
K i j /
1EC
Figure 5 — Method of controlling other nodes
4 Node A R
Application software
NECD-communications middleware
- J
IEC
Figure 6 — Objects seen from application software
5.2.5 Case 3:«Notifying own node status to other nodes
The|NECD provides two methods: “synchronous type” and “asynchronous type” for notiflying
the |status—af“the own node to the application software on another node. Each device|can
select the) synchronous type or asynchronous type. These methods are shown in Figure 7
(synichronous type) and Figure 8 (asynchronous type). In the method shown in Figure 7, when

the NECDTommunications middteware Teceives a request from an appifcation, it Sends the
notification to the other specified node (Node B) immediately. In this case, the device status
need not be stored as an object in the NECD communications middleware for the node (Node
A) that is notifying the status.

In the second method, shown in Figure 8, when the NECD communications middleware
receives a request from an application, it periodically notifies the property value to the other
node. In this case, the NECD object data actually exists in the NECD communications
middleware. In either case, from the viewpoint of the application, the NECD objects of the own
node are seen as existing within the NECD communications middleware (Figure 9).
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Node A ) (Node B )

Application software

|- r

Application software

Immediate
transmission of
status setting to

Node B INOJ status of peer node
NECDTommuntcattons miaatswares NECB—commmumitatiors middteware
! !
J - J
1EC

Figure 7 — Method of notification to other nodes (synchronous, type)

Node A 2

Node C 2

Application software

No transmission
until status
setting

Application software

1 N
i ) Status of peer
implementation
time \I l/

NECD communications middleware
]
[

NECD communications middleware
]
]

J

IEC

Figure 8 — Method of notification to other nodes (asynchronous type)

( Node A R
Application software
NECD comm"unications middleware
o J
IEC

Figure 9 — Objects seen from application software
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As is clear from the three cases shown above, the NECD communications middleware is

viewed by the application software as containing (and in some cases actually does contain)

a) a collection of NECD objects of the own node whose role is to disclose the functions of the
own node to other nodes and to be controlled by other nodes; and

b) NECD objects at the node level whose role is to control and obtain the status of the
functions of other nodes.

Own node properties exist in the NECD communications middleware of only one device. The
middleware also may contain properties of other related nodes.

Basgd on the above, Figure 10 shows an example of the NECD communications middleware
object configuration for a system in which an air conditioner, ventilation fan and, mqgtion
detgction sensor are connected as separate nodes via a network, seen from the peéerspegtive
of the application software in the air conditioner.
NECD communications middleware [ Other device n \
[
[
Own device Other device 2
Object group for own node device disclosure) (Object field for other node function control)
. . N
Air conditioner class [ Instance 1] Ventilator class,
Property Contents of [Jrstance 1]
property Property Q\Jedntents of
Operating state ON/OFF A roperty
Operation mode Auto/cooling/ Operating state ON/OFF
heating/... f T
Temperature setting I:Eé)erature Fault'eCcurrence Fault Yes/No
- status __
Fault occurrence Fault Yes/No
status
Other device 1
(Objectifield for other node function control)
Human detection sensor class
[ Instance 2]
Metion detection sensor class s of
[ Instance 1]
Property Contents of =
Property
Operating state ON/OFF
Detection Level 1...
threshold level
Human detection Yes/No
status
H s/No
Fault occurrence Fault Yes/No
status | /
IC

Figure 10 — EXample oT object contiguration

6 Application layer protocol data unit (APDU)

6.1 Overview

To reduce the load of simple devices, NECD specifies the frame format for the NECD
communications middleware block to minimise the message size while fulfilling the
requirements of the communications layer structure.

Figure 11 shows the format of NECD frames processed by the NECD communications
middleware. Detailed specifications for each message component are described in 6.2 to 6.10.
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In these specifications, messages exchanged between the NECD communications processing
blocks are called NECD frames. NECD frames are divided into two types depending on the
specified NHD (see 6.2): message format specified by the NECD (Format 1) and message
format unique to manufacturers (Format 2). Format 2 is specified so that each manufacturer
can provide additional functions. The NECD frame length depends on the lower-layer

Format 2 (arbitrary

message format) Arbitrary format
Format 1 (specified
message format) SNOJ | DNOJ | NSV | OPC |NPC 1|PDC 1|NDT 1 - NPC n{PDC n{NDT n
SNOJ : Source NECD object (3B)
DNOJ : Destination NECD object (3B)
NSV  : NECD service (1B)
OPC  : Number of processing properties (1 Byte
NPC  : NECD property code (1B)
PDC  : Property data counter (1B)
NDT  : Property value data (Specified by PDC)
NHD1|NHD2| TID NDATA
NHD1, “NECD message header 1 (1B)
NHD2*\*NECD message header 2 (1B)
TID : Transaction ID (2B)
NDATA : NECD DATA

6.2 | NECD header (NHD)
6.2.1 Overview

NHL

6.2.2 NECD)header 1 (NHD1)

Figure 12<shows the detailed specifications of the NECD header 1 (NHD1) byte. The cont

of tHis byte are shown in Figure 12.

Figure 11 — NECD frame format

consists of an-NECD header 1 and an NECD header 2.

IEC

ents
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The
indi

because it would prevent compatibility with ISO/IEC 14543-4-1 and ISO/AEC 14543-4-2.

6.2.

FigJ

NHL
form
NHI
coe
cong

6.3

b7 b6 b5 b4 b3 b2 b1 b0
ojojof1j0|0|10}0

Reserved for future use

Protocol type
1***: Conventional ECHONET specification
(ISO/IEC 14543-4-1, ISO/IEC 14543-4-2)
0001: ECHONET lite specification
(This standard)

0000: DO NOT USE

Other: Reserved for future use
IEC

Figure 12 - Bit specifications of NHD 1

combination of b7 to b4 specifies an NECD protocol type. “b7:p6:b5:b4 = 0:0
ates the NECD protocol defined in this standard “b7:b6:b5:b4 = 0:0:0/0” shall not be (

B NECD header 2 (NHD2)
re 13 shows the detailed specifications of NECD header2(NHD2) shown in Figure 11

b7 b6 b5 b4 b3 b2 b1 bO
110[0]0|0 |0 ™ |

0x81: Format 1

0x82: Format 2

Other: Reserved for future use
However, b7 = 1 (fixed)

IEC
Figure 13 — Detailed specifications of NHD 2

2 defines the NDATA frame format. When the value of NHD2 is 0x81, the NDATA fr
2 is 0x82, ‘the NDATA frame format is Format 2 (arbitrary message format).

istence with™ the ISO/IEC 14543-4-1 and ISO/IEC 14543-4-2 Protocol, b7 shall
tantly setyto 1.

Transaction ID (TID)

0:1”
sed

Aame
at is Format 17 (specified message format) defined in this standard. When the valug of

For
be

TID is a parameter to associate a received response with a sent request when the request
sender receives the response in NECD communications. The response sender shall store the

sam

6.4

e value as that contained in the request message.

NECD data (NDATA)

NDATA refers to the data area of a message exchanged by the NECD communications
middleware.

6.5

Figu

NECD object (NOJ)

re 14 shows the detailed specifications of NECD objects in Figure 11.
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Byte 1 Byte 2 Byte 3

b7 b6 b5 b4 b3 b2 b1 b0 b7 b6 b5 b4 b3 b2 b1 b0 b7 b6 b5 b4 b3 b2 b1 b0

I | | | | |
X3: Instance code

X2: Class code
X1: Class group code

IEC,

Figure 14 — Bit specifications of the NOJ code

NEQD objects are described using the formats [X1.X2] and [X3], to be specified as shown
belgw. (However, “.” is used only for descriptive purposes and does, gt mean a spegific
code¢.) The object class is designated by the combination of X1 and X2;*while X3 shows| the
clasp instance. A single NECD node may contain more than one instance of the same clgss,
in which case X3 is used to identify each one.

Thelinstance code 0x00 is regarded as a special code (code for specifying all instandes).
When a DNOJ having this specified code is received, it is handled as a code specifying
general broadcast to all instances of a specified class.

. 1: Class group code
0x00-0xFF.

o 2: Class code
0x00-0xFF.

. 3: Instance code

x00 — Ox7F. This is an identification code when more than one of the same class as |that
f the attributes specified by [X1.X2] exists in the same node.

However, 0x00 is used for\general broadcast to instances of the same class.
6.6 [ NECD Service (NSV)
6.6.1 Overview

Thig subclause provides detailed specifications for the NECD service (NSV) code shown in
Figyre 15.

b7 b6 b5 b4 b3 b2 b1 b0
0

1
|_J\_I——‘

For details, see Tables 1 to 3.

Fixed IEC

NOTE Except when b7:b6=0:1, b0 to b5 have different meanings.

Figure 15 — Bit specifications of the NSV code
It specifies a simultaneous action for one or more properties stipulated by the NPC. However,

it does not stipulate the order of operations. The order of property operations is an
implementation issue.
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The following three types of operations are provided. The response is subdivided into two
types: “response” and “response not possible”. The “response” is used when the service
request in relation to all the NPC-stipulated properties is accepted. The “response not
possible” is used when one or more specified properties do not exist or when the specified
service cannot be processed for one or more properties.

“Request,” “Response” (response/response not possible) and “Notification”.

The “response” is a response to a “request’ that requires a response. It shall be returned
when an NOJ-stipulated object exists. When the service-processing request related to all the
NP G-stiptHated—properties—s—accepied—the—responrse—shallbe—+returred—H—the—proscessing
reqyest related to one or more specified properties cannot be accepted or if the objectiexists
but pne or more properties do not exist, “response not possible” shall be returned. When the
“request” does not require any response or when the specified object does not|exist| no
“response” will be returned.

Thefe are two types of “notification”. one for transmitting own property informgtion
autgnomously and the other for sending a response to a notification request. However, these
two types have the same code.

Fouf specific operations are provided:

e \rite (response required / no response required),
e fead,
e fead & write and

o notification (notification / notification with respoanse required).

The|six operations shown below are set:

. roperty value write (response required),

roperty value write (no response tequired),

roperty value read,

roperty value write and read,

roperty value notification,

. roperty value notification (response required).

The[NSV and message configuration and their relationship to NPC and NSV are descr|bed
herg. The NPCvof an NECD message is such that the NSV value determines whether| the
target object\dis” stipulated by the SNOJ or DNOJ. When the NSV is a “response| or
“not|fication’;“the NPC forms a SNOJ-stipulated object and the “response” or “notificatiof” is
addressedto a DNOJ-stipulated object. On the other hand, when the NSV is a “request”| the
NP forms a DNOJ and the “request” is issued from an SNOJ-stipulated object.

If there is no NOJ to be set as SNOJ or DNOJ, a node profile class shall be specified.

Table 1, Table 2 and Table 3 show specific NSV code assignments based on the content
described above. (The related number is indicated in the remarks column of the table.)

In the diagrams in 6.6.2 to 6.6.7, the NOJ values used in relation to “requests” are individually
specified codes. However, although a service request is made to two or more non-specific
object instances using a single message when the NOJ value indicates general broadcast to
all instances of the specified class (i.e., X3 = 0x00), the processing in such a case shall
assume that a request message was sent individually to each instance. That is, when it is
necessary to send response messages, they shall be generated in such a manner that the
number of instances equals the number of response messages, and messages with contents
that match the individual instances shall be sent after storing such contents.
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Figure 16 shows a sequence diagram of the relationship between individual NSVs.

Table 1 — List of NSV Codes for Requests

Serv:‘lcsevcode NECD service content Symbol Remarks

0x60 Property value write request (no response Set Broadcast possible
required)

0x61 Property value write request (response required) SetC
0x62 Property value read request Get Broadcast possible
Ox68 Property value notification request INF_REQ Broadcast possible
0x64#—-0x6D Reserved for future use
Ox6E Property value write and read request SetGet Broadcast possible
0x6F Reserved for future use

Table 2 — List of NSV codes for response/notification

Serv;‘lc;vcode NECD service content Symbol Remarks

0x7 Property value write response Set’ Res NSV = 0x61 response;
Individual response

0x7p Property value read response Get_Res NSV = 0x62 response;
Individual response

Ox78 Property value notification INF NSV = 0x63 response;
Broadcast response
Both individual notificatign
and broadcast notification

ox74# Property value notification (response required) INFC Individual notification

0x7$—0x79 Reserved for future use

Ox7RA Property value notification response INFC_Res NSV = 0x74 response;
Individual response

0x7B-0x7D Reserved for futdre use

Ox7E Propertysvalue write and read response SetGet_Res | NSV = Ox6E response;
individual response

Ox7F Reserved for future use
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Table 3 — List of NSV codes for “Response not possible”

Serv;‘lcgvcode NECD service content Symbol Remarks
0x50 Property value write request “response not Setl_SNA NSV = 0x60 response not
possible” possible;
Individual response
0x51 Property value write request “response not SetC_SNA NSV = 0x61 response not
possible” possible;
Individual response
0x52 Property value read “response not possible” Get SNA NSV = 0x62 response not
possible;
Individual response
0x53 Property value notification “response not possible” [INF_SNA NSV = 0x63 respohse nof]
possible;
Individual response
0x54+-0x5D Reserved for future use
0x5H Property value write and read “response not SetGetl_SNA NSV, = Dx6E response no
possible” possible;
Individual response
0x5H Reserved for future use
—~\
NECD node NECD node NECD node NECD node
(with property) (with property)
NSV=0x60 NSV=0x61, 0x62, 0x74
N\ Processing
<No response> ;\ NSV=0x71, Ox72, OX7A not possible
Individual response
~N
NECD node NECD node NECD node NECD node
(with property) (with property)
q NSV=0x61, 0x62 O
NSV=0x63
NSV=0x51, 0x52 Processing ‘J NSV=0x73 |
not possible < >
Individual response General broadcast
\»
NECD node NECD node (with object and NECD node NECD node
without property) (without object)
(O [ NsSV=0x60,-0x61, 0x62, 0x63, | (O O
OX6E) | [NSV=60, 0x61, 0x62, 0x63,
NSV=0x50, 0x51, 0x52, 0x53, Processing Ox6E, 0x74
< Oc5E) not possible <No response>
Individual response
Vo 4
NECD node NECD node

twittrproperty)

T

NSV=0x73 |

<

Autonomous notification
(individual/arbitrary broadcast)

Figure 16 — Sequence diagram for NSV transmission and reception

IEC
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6.6.2 Property value write service (no response required) [0x60, 0x50]

A “request” (0x60) indicates a request to write the content shown in the NDT to the property
stipulated in the NPC of the DNOJ-stipulated object. If more than one property is set in one
message, this standard does not specify the order of the property controlled.

When the request is not accepted, or when the stipulated DNOJ exists but the stipulated NPC
does not exist, “response not possible” (0x50) is returned. When the specified DNOJ exists
but there are too many target properties in the control request to process all, the number of
properties processed from the beginning is stored in OPC and “response not possible” (0x50)
is returned as a response. Then the destination address of the lower communications layer
shall be the source of “request” (the source address of the “request” message in the’lgwer
communications layer).

When the relevant object itself does not exist, neither “response” nor “response ‘not poss|ble”
is rdturned. (See Figure 17 for the exchange procedure.)

NDATA configuration for “response not possible”

(When the request is accepted, or when the stipulated DNOJ exists but the stipulated NPC does not exist)
B A i % -4
éNdJ ISNdJ Nsv|orc NPC|PDC s NPC|PDC| NDT \& NPC|PDC
L mjm] m njn
0 50 n N 7 N
% x Response 1 Response.m Response n
. S R Processing Processing rocessing
NDATA configuration for “réquest Possible riot possible Possible
snos | onos |nsvlopc NPC|PDC| NDT ) |NPCIPDC| NDT | (NPC|PDC| NDT
1 1 1\< m m m n n n
0x60 n \ /
% Request.1 Request m Request n
JvProcessing ¢Processing
NDATA configuration for “response not possible” possible not possible
(When the specified DNOJ exists but there are too many target properties of control request to process all)
SNOJ | DNOJ |Nsv 06(‘:@IPC PDC| ,,.|NPC|PDC| NDT
X 1 1 m m m
0X50 m \ J A S/
Response 1 Response m

IEC

Figure 17 — NDATA configuration for property
value write service (no response required)

6.6.8 Property value write service (response required) [0x61, 0x71, 0x51]

A “request?’(0x61) indicates a request to write the content shown in the NDT to the property
stiptilated’in the NPC of the DNOJ-stipulated object. If more than one property is set infone
mewmmmMmmmmmmmm—' i

In response to this “request,” when the request is to be (or has already been) accepted, a
“response” (0x71) is returned. However, this “response” is not a processing implementation
response. In the frame format for response, the value of the object stipulated by the request is
set in the SNOJ, and the same value as for the request is set in the OPC. In the NPC, the
same property code for the request is set. To indicate that the request was accepted, the PDC
is set to 0 and no NDT is attached.

When the request is not accepted, or when the stipulated DNOJ exists but the stipulated NPC
does not exist, “response not possible” (0x51) is returned. As with a message of “response,”
the request-stipulated object value is set in the SNOJ, the request-source object value is set
in the DNOJ, the same value as for the request is set in the OPC, and the same property code
for the request in the NPC for a message of “response not possible”. For the NPC that
accepted the request, 0 is set in the succeeding PDC and no NDT is attached. For the NPC
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that did not accept the request, the same value as for the request is set in the succeeding
PDC and the requested NDT is attached to indicate that the request could not be accepted.

When the specified DNOJ exists but there are too many target properties in a control request
to process all, the number of properties processed from the beginning is stored in the OPC,
the same property code for the request is set in the NPC and 0 is set in the PDC. Then
‘response not possible” (0x51) is returned as a response. In this case, the responding side
can determine the number of property values to be returned. However, the sequence of such
properties shall be the same as in the request message.

: ble”
is re¢turned (see Flgure 18 for the sequence) Whether a response is pos3|ble or noty| the
desfination address of the lower communications layer shall be the source of “request” |(the
soulce address of the “request” message in the lower communications layer).

NDAJTA confi guratlon for response not possible”

SNOJ DNOJ Nevllope (RS | . . (RRSEUENEE | | NPG”FBC
1 1 m m m '\b& n
0x51 n / ~ ~
Response 1 Response m Response n
Processing ?Processm? not ? Processing

NDAJTA confi gtratlon for request” . possible possible possible

SNOJ DNOJ Nsv | opc NPC |PDC | NDT . NPQ:SDII NDT .. NPC |PDC NDT]

1 1 1 crﬁ\ m n n n

0x61 n - ~/ / ~
% Request1 Request m Request n
¢ Processing Jv Processing / Processing

NDAJTA configy ratlon for resgonse possible - possible possible
SNOJ DNOJ NSV | opc NPC |PDC | ... |NPC |PDC | ... |NPC |PDC
1 1 . m m n n
0x71 n A < )
Responsée1 Response m Response n IEC

Figure 18 — NDATA configuration for property
value write\service (response required)

6.6.4 Property value read service [0x62, 0x72, 0x52]

A “read” (0x62) indicates a-request to read the NPC-stipulated properties from the DNOJ-
stiplilated object. If mote than one property is set in one message, this standard does| not
spe¢ify the order of the property monitored. In the case of request, the value of PDC ghall
be (.

Whgn the request is to be (or has already been) accepted for all properties, a “respopse”
(0x72) is returned. In the frame format for response, the value of the object stipulated by the
reqyest is set in the SNOJ, and the value of the request-source object is set in the DNOJ. In

the DPE,the same value as for the request is set. To indicate that the request was acceqgted,
the nngfh of the read prnpnrfy issetinthe PDC and the read prnpnrfy value in the NDT

When the request is not accepted, or when the stipulated DNOJ exists, but the stipulated NPC
does not exist, “response not possible” (0x52) is returned. As with a message of “response,”
the request-stipulated object value is set in the SNOJ, the request-source object value is set
in the DNOJ, the same value as for the request is set in the OPC, and the same property code
for the request is set in the NPC for a message of “response not possible”. For the NPC that
accepted the request, the length of the read property is set in the succeeding PDC and the
read property value in the NDT. For the NPC that did not accept the request, 0 is set in the
succeeding PDC and no NDT is attached to indicate that the request was not accepted.

When the specified DNOJ exists but there are too many target properties of control request to
process, or all the property values requested for read cannot be returned because the
allowable message length is not enough, the number of properties processed from the
beginning is stored in the OPC, the same property code for the request is set in the NPC, the
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length of the read property is set in the PDC, and the read property value is set in the NDT.
Then “response not possible” (0x52) is returned as a response. In this case, the responding
side can determine the number of property values to be returned. However, the sequence of
such properties shall be the same as in the request message.

When the relevant object itself does not exist, neither “response” nor “response not possible”
is returned (see Figure 19 for the sequence). Whether a response is possible or not, the
destination address of the lower communications layer shall be the source of “request” (the
source address of the “request” message in the lower communications layer).

NDAT|A configuration for "response not possible”

! NPC | PDC | NDT NPC |PDC NPC | PDC NES\
SNOJ DNOJ | NSV|OPC| 1 1 1 - m m [ n n (]/
o T o620 ~ X g
X Response 1 Response m Resporise n
% - - Processing T ; ;
NDATIA configuration for "request” TProcessmg possible Tnot possible Processing possible
Lo NPC |PDC NPC |PDC w PDC
SNOJ DNOJ | NSV|OPC| 1 1 (""" | m m [ '( n
- 1 =
J

0x62 n Request 1 Request m Request n
% lProcessing possible lProcessing possible \roessing possible

NDAT|A configuration for "response”

o NPC [Poc | NDT) | NPC |PDC | NDT NPC [PDC [  NDJF
SNOJ DNOJ | NSv|oPC| 4 1 e m I mlm | n |l n n
L ; AN
0x72 n - . S S
x Response 1 Response m Response n

IEC

Figure 19 — NDATA configuration for property value read service

6.6.9 Property value write and'read service [0x6E, O0x7E, 0x5E]

“Write and read” (Ox6E) indicates a service to process two requests by a single message: a
reqyest for writing NDT=-stipulated contents into NPC-stipulated properties of a DNOJ-
stiplyilated object and_a-request for the contents of NPC-stipulated properties from a DNOJ-
stiptylated object. The_number of write-requested properties is stored in the OPCSet and [that
of r¢ad-requested properties is set in the OPCGet. The value of PDC for “Get request” $hall
be (. The valugtef'PDC for “Set request” shall be the length of relevant NDT.

The|order-of processing "write requests" and "read requests” is not specified. Moreovar, if
morg than)one property is set in one message, this standard does not specify the order of the
progerty’controlled.

When the request is to be (or has already been) accepted, a “response” (0x71) is returned. In
the frame format for response, the value of the object stipulated by the request is set in the
SNOJ and the request-source object value in the DNOJ. The same value as the request is set
in the OPCSet the same property code for the request is set in the NPC, 0 is set in the PDC,
and no NDT is attached. The same value as for the request is set in the OPCGet, the same
property code for the request is set in the NPC, the length of the read property is set in the
PDC, and the read property value is set in the NDT.

When the request is not accepted, or when the stipulated DNOJ exists but the stipulated NPC
does not exist, “response not possible” (0x5E) is returned. When the specified DNOJ exists
but there are too many target properties of control request to process, or all the property
values requested for write or read cannot be returned because the allowable message length
is not enough, the number of properties processed from the beginning is stored in the OPCSet
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and OPCGet. Then “response not possible” (OX5E) is returned as a response. In this case, the
responding side can determine the number of property values to be returned. However, the
sequence of such properties shall be the same as in the request message.

When the relevant object itself does not exist, neither “response” nor “response not possible”
is returned (see Figure 20 for the sequence). Whether a response is possible or not, the
destination address of the lower communications layer shall be the source of “request” (the
source address of the “request” message in the lower communications layer).

NDATA configuration for "response not possible”

- - orc| npc| poc| e | Npc| Poc|NDT|oPC| PG| PDG e | NPC|PDC| DI
%NO'EJ I?NOEJ L Set| 1 1 m m m | Get| m+1 | m+1 n n (\'\'2
Ox5E m / n-m ’
Response 1 Response m Response m+1 Response n
A
rocessing possible Processing Processing Procesging pospible
i 9P not possible not possible 9P
NIPATA configuration for "request”

OPC| NPC| PDCG| NDT NPC| PDC [ NDT{OPC| NP %‘(}; NPC | PDC
d bt -
SNOJ DNO@ NSVI st | 1 1 1 m | m | m |Get mjli"Mﬂ n n

Ox6E m ~ n-m J
X Request 1 Request m Request m+1 Request n
frocessing possibli Processing possible l Pr%essing possible
P

ocessing possible

NIPATA configuration for "response”

-
<N0‘§J DNOJ NSV OPC| NPC| PDC|_.. | NPC| PDC o@»NPC PDC| NDT | __|[NPC|PDC| NDT
TE i Set| 1 1 m m<,Ge mtl | m+1 | mtl n n n
Ox7E m AN / /'N-m
Response 1 Response/m Response m+1 Response n
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Figure 20 — NDATA configuration.fof’property value write and read service

Thig service is an option. If a node- not supporting this service receives a request for| the
serVice, 0 shall be set in the OPCSetiand OPCGet and a “response not possible” (Ox5E) ghall
be returned as a response.

6.6.6 Property value notification service [0x63, 0x73, 0x53]

Thefe are two types of ‘notification”: the notification sent as a response to a “notify reqyest”
(0xg3) and the autonomous notification, which is unrelated to notify requests. The codes for
the fwo types are lidentical. (Here, notification in response to a “notify request” signifies an
annpuncement «that does not specify the property value [content], while an autononjous
notification is<@-voluntary announcement that was not made in response to a request.) In| the
cas¢ of a <notify request” (0x63), this indicates a request to notify (by general broadgast;
din
this
the

value of PDC shall be 0.

In response to this “notify request,” when the request is to be accepted, a “response” (0x73)
value is notified. The request-stipulated object value is set in the SNOJ, the request-source
object value is set in the DNOJ, and the same value as for the request is set in the OPC. The
same property code as for the request is set in the NPC and the property length of notification
is set in the PDC. In the NDT, the requested property value (contents of notification) is stored.
For broadcast, destination addresses in lower communications layers are set.

When the request is not accepted, or when the stipulated DNOJ exists but the stipulated NPC
does not exist, “response not possible” (0x53) is returned. In the same way as for a message
of “response”, the request-stipulated object value is set in the SNOJ, the request-source
object value is set in the DNOJ, the same value as for the request is set in the OPC, and the
same property code for the request in the NPC for a message of “response not possible”. For
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the NPC that accepted the request, the length of the read property is set in the succeeding
PDC and the read property value in the NDT. For the NPC that did not accept the request, 0 is
set in the succeeding PDC and no NDT is attached to indicate that the request was not
accepted. When the specified DNOJ exists but there are too many target properties of control
request to process, or the property value (contents of notification) requested for read cannot
be returned because the allowable message length is not enough, the number of properties
processed from the beginning is stored in the OPC, the same property code for the request is
set in the NPC, the length of the read property is set in the PDC, and the read property value
is set in the NDT. Then “response not possible” (0x53) is returned as a response. In this case,
the responding side can determine the number of property values to be returned. Also, for a
response not possible, the address of the lower communications layer of the request source
shal[ be set as the desiination address of the Tower communications Tayer. When the relejant
object itself does not exist, neither “response” nor “response not possible” is returned.{See
Figyre 21 for the sequence.) In the case of an autonomous “notification”, the DEA-is_set [to a
general broadcast for a required status change notification. In the other cases, however| the
desfination of the lower communications layer can be set arbitrarily for broadcast or indivigual
tranpmission.

For pn autonomous “notification”, a node profile class is stored becausg\there is no NOJ tp be
set In the DNOJ in particular.

NDATA configuration for "response not possible"

c NPC [PDC | NDT NPC'[PDC Nnpc|PDC| NDT
$NOY DNOJ NSVIOPC| 1 [ 1 | 1 " | m{m [ | n|n n
< i N\

/ \ J A e

] -
% ox53 N Response 1 Response m Response n
T Processing

Processing possible I TProcessing possible

NDATA configuration for "request” not possible
; NPC (PDC NPC (PDC NPC | PDC
SNOY DBNOJ | NSv|orPc| 1 6@ =*I'm | m || n|n
H he
ox63 n \ / g - /
X Régquest 1 Request m Request n
Processing possible Processing possible \ Processing possible
NDATA configuration for "response”
NDATA configuration for autonomous "notification”
C)\" NPC |PDC | NDT NPC | PDC | NDT NPC|PDC| NDT
SNOi DNOJ “/'NSV| OPC| 1 1 1 e[ m m m || n n n
[ N K
n \ \ N J
Ox73 Response 1 Response m Response n
Notification 1 Notification m Notification n
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Eigure 21 — NDATA configuration for property value notification service

6.6.Y Property value notification (response required) [0x74, 0x7A]

The “notification (response required)” (0x74) autonomously notifies a specific node of the
property value stipulated by the NPC of the SNOJ-stipulated object and requests a response.
The response process for this “notification (response required)” varies depending on whether
or not the DNOJ is specified.

Processing varies depending on whether the specified DNOJ exists. When the specified
DNOJ exists, a “response” (0x7A) for autonomous notification reception is returned (see
Figure 22). In a response message, the requested object value is set in the SNOJ and the
request-source object value in the DNOJ. The same value as for notification is set in the OPC
and the same property code as for notification is set in the NPC. To indicate that the
notification was received, the PDC is set to 0 and no NDT is attached.
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When the specified DNOJ does not exist, the message shall be discarded. The nodes that
received the notification (response required) by broadcast shall discard this message.

NDATA configuration for "notification (response required)"

NDA

6.7

b NPC | PDC | NDT NPC|PDC | NDT NPC | PDC NDT
SNOJ DNOJ [NSV(OPC| 1 1 1 | m | m| m [==] n n n
o, ~  Oxtd m U J ) ;
X Notification 1 Notification m Notification n
Processing possible ~ [Processing possWProcessing possible
I'd
TA configuration_for "notify respor]se" * *
§ ’ NPC |PDC NPC |PDC NPC | PDC
$NO. DNOJ [NSVIOPC| 1 [ 4 "™ | m|[m |™ | n | n
0X7TA m /% 7/ N 7/
Response 1 Response m Response n
IEC

Figure 22 — NDATA configuration for property
value notification (response required) service

Processing object property counters (OPC, OPCSet-and OPCGet)

A target property counter consists of 1 B. For the write orcread service by NSV, the numbegr of

The
the

progerties to be written is contained in the OPCSet and/the number of properties to be reqd is
confained in the OPCGet.
minimum value of a processing target cotnier is 1 and the maximum value is limited by
message length by lower communicatiof's media in transmission and reception. In|the
casg of SetGet_SNA, the value of the processing target property counter may be set to 0.
If, fqr instance, there are three requests as shown in Figure 23, the processing target progerty
counter is 0x03.
4" |npc|ppc | NDT |NPC |PDC [NDT|NPC | PDC NDT
SNoJ DNOJ IQV. OPC | 1 1 1 2 2 2 | 3 3 3
H H H : R C A -/\
062 0x03 Request 1 Request 2 Request 3
IEC

Eigure 23 — Processing target property counter for three requests

6.8

NECD property (NPC)

This subclause provides detailed specifications for the NECD property (NPC) code shown in
Figure 11. The NPC specifies a service target function and for each object stipulated by X1
(class group code) and X2 (class code) described in 6.5. (When a specified object changes,
the target function also changes even when the code remains unchanged. However, the
definition of NPC in this subclause is designed to ensure that, whenever possible, the same
functions will have the same code.) These codes correspond to the object property identifiers
in the object definitions as shown in Figure 24.
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NDATA configuration for "notification (response required)"

3 T T T
i H | H

£ : : NPC | PDC | NDT NPC (PDC | NDT NPC |PDC NDT
$NOJ DNOJ | NSV |OPC [ 1 1 1 | m [ m m |== n n n

0x74 m ) [ J - J
X Notification 1 Notification m Notification n
Processing possible Processing POTV Processing possible

NDATA configuration for "notify response”

i P NPC |PDC NPC |PDC NPC | PDC
$NOd BNSY— NSV ORG——t—— -7
OXTA m /- - - -/
Response 1 Response m Response n
IEC
NOTE When b7 = 0, the other bits are defined differently.
Figure 24 — NPC detailed specifications
8 9 A [ B [ € D | E F b7-b4 vallies

ol (hex)

1
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4
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7 Region shared by all Region shared by each class Region unique to each User

8 object classes group® class® defined?

9

A

B

g

D

=

F

b3-b@ values (hex)

IEC

tipulated for each user. In thie case of a user-defined object class, 0xA to OxF in the four high-order bits (b7 to
1) are user-defined.

o
L=a¢)]

o
>

s a rule these two gegions are used, but in practice the boundary line will change for each class gfoup.
ndividual regions will~be specified in the object class detailed specifications in Clause 6 and “NECD Dgvice
bjects: Detailed,specifications.”

o=

Figure 25 — NPC code allocation

6.9 | Property data counter (PDC)

The property datacounterretaimsthemomberof IUthb mthe NECD property vatvedata (? DT).
If, for instance, the NECD property value data sizes for requests 1, 2 and 3 are 2 B, 1 B and
5 B, respectively, the values placed in the first, second and third property data counters are
0x02, 0x01 and 0x05, respectively, as shown in Figure 25. In case of property value read
request and property value notification request, the value of PDC shall be set to 0x00.

6.10 NECD property value data (NDT)

This subclause presents detailed code specifications for the NECD property value data (NDT)
range shown in Figure 11. NDT consists of data for the relevant NECD property (NPC), such
as status notification or specific setting and control by an NECD service (NSV). Detailed
specifications are provided for the size, code value, etc. of the NDT for each NPC.
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7

7.1

Basic sequences

General

Of the sequences exchanged between the NECD communications middleware for nodes
connected to the NECD network, those that shall be implemented are called “b
sequences”. This chapter divides these basic sequences into two main categories for
specification, as follows.

Depending on the type of device, some of the basic sequences specified in this clause; g
whigh are required, involve complex exchanges and thus entail much heavier communicat
prodessing than application processing. Therefore, the specifications were formulated to m

the

7.2
7.2

NE
NE

object control can be broadly divided into basic sequences“for object control in general
basic sequences for service content. These two types areldescribed below.

7.2

The|l NECD communications middleware* performs the following four processes as b
prodessing when it receives a service\(specified in Table 1 to Table 3) for an object prop
Thelfirst three processes are described here. The fourth process “d)” is described in 7.2.3.

a)

a

Basic sequences for object control.

H £ A + 'S
PAdolL oTYUTTIVLT O TUT TTUUT olalt™upy.

bequences as simple as possible.

Basic sequences for object control
| Overview

¢D communications middleware exchanges are performed by, 'stipulating the service (N
¢D service) with respect to the object property specified inyClause 6. Basic sequencef

Basic sequences for object control in general.

Basic sequences for service content.

P Basic sequences for object control’in general

Processing when the controlfed object does not exist

The NECD node receiving a message discards the received NECD message and ret
Mo response, as shown-in Figure 26.

NECD node Q

~

Message®1

asic

Il of
ons
ake

SV:
5 for
and

asic
eriy.

rns

>

Discard received message
(no response required)

~

IEC

Message stipulating a DNOJ that does not exist in the destination NECD node.

Figure 26 — Basic sequence when controlled object does not exist

b) Processing when the controlled object exists but the controlled property does not exist,
the control content cannot be interpreted, or only some properties of the controlled object

can be processed.
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The received NECD message is discarded, and the associated “response not possible”
(NSV = 0x50-0x5F) is returned. Figure 27 shows the basic sequence when controlled
objects exist but controlled property does not exist, and when control content cannot be
interpreted, or only some properties of the controlled objects can be processed. This basic
sequence is performed when a received request NSV = 0x6* (*: 0 to F).

NECD node

¥

~

Request message with NSV = 0x6*

»

Discard received message
(“response not possible ”
shall be returned)

Response message with NSV = 0x5*

T

IEC

Figure 27 — Basic sequence when controlled objects exist
c) Processing when the controlled property exists butithe stipulated service procesking
unctions are not available

Processing is similar to that in b).
d) Processing when the controlled property exists and the stipulated service procesping
unctions are available (described in 7.2.3).
7.2.3 Basic sequences for service content

The|l NECD communications middleware has three basic processing sequences for|the
recgption of object property-related services (specified in Table 1, Table 2 and Tabl¢ 3),
assuming the stipulated property exists and has service functions.

a) Basic sequence for receiving a request (no response required)

There are some operations (NSV = 0x60—-0x6E) that an NECD node performs in relatign to
properties. Figure-28*shows the basic sequence of the NECD node that is performed Jpon
feceipt of NSV = 0x60.

NECD node

¥

~

Property value control
(write) request received

~

IEC

Figure 28 — Basic request receiving sequence for NSV = 0x60

b) Basic sequence for receiving a request (response required)
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