IEC 61970-404:2007(E)

IEC

IEC 61970-404

INTERNATIONAL
STANDARD

Edition 1.0 2007-08



https://iecnorm.com/api/?name=c01f6c13f5e27c2fd0c5a5f41196d390

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2007 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester.

If you have any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication,
please contact the address below or your local IEC member National Committee for further information.

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20

Switzerland
Email:diomail@iec ch

Web: www.iec.ch /\

About|the IEC

The Intgrnational Electrotechnical Commission (IEC) is the leading global organization t repaxes and/publishes
Internatipnal Standards for all electrical, electronic and related technologies.

About|IEC publications

The technical content of IEC publications is kept under constant revie
latest edition, a corrigenda or an amendment might have been publis,

gure that you have the

= Catalggue of IEC publications: www.iec.ch/searchpub
The IEC|on-line Catalogue enables you to search by a variety ofgriteria {ref
It also g|ves information on projects, withdrawn an t

ergnce number
eplaced p sations/ @
" |[EC Jyist Published: www.iec.ch/online _news/jlistpu
Stay up [to date on all new IEC publications. Just onth all new publications released. Available
on-line gnd also by email.

text, technical commlttee,...).

" Electrppedia: www.electropedia.org
The wor]d's leading online dictionary of electronic\and
in English and French, with equi i
Vocabulpry online.

ptaining more than 20 000 terms and dgfinitions
Mlso known as the International Electrofechnical

® Customer Service Centre: www.i€s.ch/ {s
If you wish to give us your fieedback™an this\ publi¢ati

Centre FAQ or contact us:
Email: cbc@iec.ch Q

Tel.: +41 22 919 02 1
Fax: +41 22 919 03 00 %

d further assistance, please visit the Customer| Service



mailto:inmail@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv
mailto:csc@iec.ch
https://iecnorm.com/api/?name=c01f6c13f5e27c2fd0c5a5f41196d390

IEC IEC 61970-404

Edition 1.0 2007-08

INTERNATIONAL
STANDARD

(0%

ation pr @e ace (EMS-API) —
HSB \\

Energy management system applic
Part 404: High Speed Data Access

INTERNATIONAL
ELECTROTECHNICAL

COMMISSION PRICE CODE S

ICS 33.200 ISBN 2-8318-9251-1


https://iecnorm.com/api/?name=c01f6c13f5e27c2fd0c5a5f41196d390

-2- 61970-404 © IEC:2007(E)

CONTENTS

O L L @ 1 I PP 3
LN O 75 1 L@ N 1 ] 5
S o7 o1 PP 6
NOrmMative refereNCEeS ... 7
Terms, definitions and identification conventions ..o 7

3.1 Terms and definitioNs ..o e 7

3.7 CONVENTIONS oo e e 7

4 CIS SpecCification ..o B O N G0 .5 P 7
4. Background (informative) ..o A0 S 7
4.2 SCADA use case (informative) ........ccoeeiiiiiiii i e 0 1 N 8

4.3 Data model (normative) ..o NN XN N e ef e 9

4.4  Messages (NOrmMative) .oo.ooeiiiiiiiii e G e N e e B N e S b, 12

4.5 Interface (NOrmMative) .......ooiiiiiii i NG NG e D e enreeneeene e b, 12
4.5.1 Objects and interfaces...........coooei e i d NG L B e Ny e e Teneeieeeeeeeef e 12

4.5.2 Server and session interfaces.......l....(.. ) SN DG 15

4.5.3 Browse interfaces.......ocoooer (oo NN L N NG e 16

4.5.4 Group management{nterfaces.......... o\ S N 16

455 10 interfaces........oco.o e NG G S N e 17

4.5.6 Clientinterfaces ...... /i N e N e rereeeeeeeneeneeneenaeneenaeeneenaeneenbeeens 17

4.6 Mapping of HSD B N N N N N B 17
Annex|A (informative) [Details on SCADANSE CASE ..ouoiviiiiiiiiiiieieieiee b 20
Figure|1 — Control SYSieER StrUBIUREN. ..o Y e e e e e b eeeen 8
Figure|2 — Data subRSCripon S S AN N e 9
Figure| 3 — DAIS Bata\Ascess\Data Madel ... e 10
Figure|4 — EXample\dSDA Nodesxand Item structure ..o b 12
Figure|5 A HSBA ebjetts and Mterfaces.......cccoooviiiiiiiii b 13
Figure|6 —Yypicalinteraction between the HSDA objects ... b 15
Figure] A.1 — EXBRIPIE WS CaASES ..ttt e e e e e e e e b e 20
Figure|A.2\=Example on/off command object ... b 21
FigurelAs3 = Command SeqUENCE e ee————————n»—_ 21

Table 1 — HSDA to IEC 61970-301 MaPPiNg coueeuiiniinii e ea e eaas 18


https://iecnorm.com/api/?name=c01f6c13f5e27c2fd0c5a5f41196d390

61970-404 © IEC:2007(E) -3-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENERGY MANAGEMENT SYSTEM
APPLICATION PROGRAM INTERFACE (EMS-API) -

Part 404: High Speed Data Access (HSDA)

FOREWORD

1) Thellnternational Electrotechnical Commission (IEC) is a worldwide organization for st hprising
all pational electrotechnical committees (IEC National Committees). The obje bromote
intefnational co-operation on all questions concerning standardization in the electfical and ields. To
this |lend and in addition to other activities, IEC publishes International Stangdarg ifijcations,
Technical Reports, Publicly Available Specifications (PAS) and Guides s “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any erested
in the subject dealt with may participate in this preparatory work. d non-
governmental organizations liaising with the IEC also participate in fkj borates| closely
with| the International Organization for Standardization (ISO) in accorda ined by
agrgement between the two organizations.

2) Thelformal decisions or agreements of IEC on technical matt S possible, an interpational
congensus of opinion on the relevant subjects since eac i from all
inteflested IEC National Committees.

3) IEC National
Com of IEC
Publi for any
misi

4) In o ications
tran ivergence
betw icated in
the

5) IEC for any
equi

6) Alld

7) No | mployees, servants or agents including individual expgrts and
men ational Committees for any personal injury, property dajnage or
othe q whether direct or indirect, or for costs (including legal feps) and
expeé isi he publi t|on use of, or reliance upon, this IEC Publication or any otper IEC
Publicati

8) Atteption i tok ative references cited in this publication. Use of the referenced publicgtions is
indigpen i i icati

9) Atte 8 ibility that some of the elements of this IEC Publication may be the sybject of
patelnt rightSs\JEC shaN not\¥e held responsible for identifying any or all such patent rights.

International Standard IEC 61970-404 has been prepared by IEC Technical Committee 57:

Power|systems management and associated information exchange.

The text of this standard is based on the following documents:

FDIS Report on voting
57/887/FDIS 57/906/RVD

Full information on the voting for the approval of this standard can be found in the report on

voting indicated in the above table.

A list of all parts of the IEC 61970 series, under the general title Energy Management System

Application Program Interface (EMS-API), can be found on the IEC website.
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The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in
the data related to the specific publication. At this date, the publication will be

* reconfirmed;

* withdrawn;

» replaced by a revised edition, or
*+ amended.

A bilingual version of this publication may be issued at a later date.

@%
&
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INTRODUCTION

This part of IEC 61970 is part of the IEC 61970 series that defines Application Program
Interfaces (APIs) for an Energy Management System (EMS). The IEC 61970-4XX and
IEC 61970-5XX series documents comprise Component Interface Specifications (CISs). The
IEC 61970-4XX series CIS are specified as Platform Independent Models (PIMs), which
means they are independent of the underlying technology used to implement them. PIM
specifications are also referred to as Level 1 specifications. The IEC 61970-5XX series CIS,
on the other hand, are specified as Platform Specific Models (PSMs). PSM specifications are

also referred to as Level 2 specifications.

applicati

IEC 61
enviro
data a
for a

times

These
that is

sub-systems.
A. When short

ent (or
s (or
bonent
ed by

ibuted
ints of

itement

Other
delay

omain



https://iecnorm.com/api/?name=c01f6c13f5e27c2fd0c5a5f41196d390

~6- 61970-404 © IEC:2007(E)

ENERGY MANAGEMENT SYSTEM
APPLICATION PROGRAM INTERFACE (EMS-API) -

Part 404: High Speed Data Access (HSDA)

1 Scope

The ILC 61010 404 Hlull UPUUd DGLG AU\JUOO \IISDII—\\} OPUUIfIUGLIUII OPUUIfIUO [} 3UIIU allzed
interfage for efficient exchange of data. The specification takes into a¢ ; Encies
caused by a Local Area Network (LAN) providing efficient data exchangé\g | Area
Netwofks.

IEC 61970-404 is derived from the Object Management Group 3 isitiop from
Industfial Systems section Data Access (DAIS DA) specification. 3 ies [on the
OMG Data Access Facility (DAF) and OPC Data Access ( ocifieat] ) DA is
a Platjorm Specific Model (PSM) with CORBA as the platferm “ag F i M with

Microgoft COM as the platform. IEC 61970-404 descri i ity of these PSNIs in a
technglogy independent way (i.e., as a Platform Ind : plains
the fupnctionality to a level that can be used as an
introdyction to existing PSMs, i.e. K A ing an
introdyction to OMG DAIS DA and OPX

The HSDA interface is intended to [nteropers ' i faces.
Hence| it i same
informption using this inte

e object identifiers,

e attribute names.o
e clajss names

Subclgquse 4.6 provide

The way datd is organized server implementing the HSDA interface can be seen by using
the brpwse i S a2 and meta data. It is also possible to use the data access
interfare sing the browse interfaces if the client has an a priori knowlidge of
object] cla tixibte identifiers. Object identifiers may be retrieved using data fronp other
interfages, for e a CIMXML file or the IEC 61970-403 interface. Information of what

classes and\attributes are available will be described in IEC 61970-45X documenits, for
example/.SEGADA data, State Estimator results etc.

IEC 61970-1 provides the EMS-API reference model upon which this standard is based. In
that reference model, the terminology used in This part of IEC 61970 is introduced and the
role of the CIS is explained.

IEC 61970-401 provides an overview and framework for the CIS (IEC 61970-4XX) standards.

The mapping of IEC 61970-404 to implementation specific technologies or PSMs is further
described in a separate series of documents, i.e. the future IEC 61970-5XX. For actual
implementations, the future IEC 61970-5XX, OMG DAIS DA, OMG DAF or OPC DA are used.
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2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies:

IEC 61970-1, Energy management system application program interface (EMS-API) — Part 1:
Guidelines and general requirements.

IEC/TS 61970-2, Energy management system application program interface (EMS-API)
Part 2: Glossary

IEC 61970-301:2005, Energy management system application program 1 AP/)
Part 301: Common Information Model (CIM) base

IEC 61970-401, Energy management system application progta
Part 401: Component Interface Specification (CIS) Framework

\Pl)

IEC 61970-402, Energy management system applicati 3 ’ \P/)
Part 402: Component Interface Specification (CIS) — Common Se

Data Acquisition from Industrial Systems sectjo a/A

Specifjcation Version 1.1, formal/05-06

geesS\(DAIS DA), OMG Agopted
%m ein as 'OMG DAIS DA")

Utility IManagement System (UMS) Data¥
Version 2.0.1, formal/05-06-03, July 2005 (

Eefer edNo he
OPC | Data Access g ace pecifi Version 2.05, OPC| file:

opcda®05_cust.doc, O 2000 (Referred to herein as ‘OPC PA’)

3 Terms, def@o ide conventions

3.1 Terms and, de

AF), OMG Adopted Specififation,
ein as ‘OMG DAF’)

For thé purpgs f this.pa IEC 61970, the terms and definitions given in IEC/TS 61970-2
apply.

3.2 |[Co

A conyention-usesd is document to uniquely identify a UML attribute is to concatenate the
class pame_and the attribute name with a period in between, for example, the attribute|“id” in
the clgss “Node” will then be named “Node.id”. For attributes in sub structures multiple
attribute names may be used, for example 'ltem.id.node_id” where the 'node_id  is a part in
the structure “Item.id”.

4 CIS Specification

4.1 Background (informative)

For historical reasons, control systems for different industrial processes have evolved along
different lines. Control systems for power systems have evolved on a UNIX base and control
systems for most other industrial processes have evolved on a Windows base. For Windows
based control systems, OPC has become the dominating standard. For UNIX based systems,
the DAIS API defined in Common Object Request Broker Architecture (CORBA) Interface
Definition Language (IDL) has been developed. DAIS is based on OPC to benefit from the
success of OPC and enable easy bridging to OPC. With this intent Object Management Group
(OMG) started in 1997 to develop a CORBA based interface with the same functionality as


https://iecnorm.com/api/?name=c01f6c13f5e27c2fd0c5a5f41196d390

-8-—

61970-404 © IEC:2007(E)

OPC. HSDA has the functionality from OMG DAIS DA and OPC DA described in a technology
neutral way, hence HSDA is intended to be a Platform Independent Model (PIM).

4.2

SCADA use case (informative)

A major component in a utility operational system is a SCADA system that acts as a real time
data provider to other components or clients. Such a system typically has the following
components:

e Process instrumentation making sensor data and actuation capabilities available.

e Remote Terminal Units (RTUs), process control or substation control systems reading

Se

A
e SC

performed and a Graphical User Interfa
les are made. The SCADA afnd EMS way e common or different GUI'$. The

op
e An

pra
e Gr
SCAD
dialog
architg

brators, applications or other systems.

Energy Management System (EMS)
cessing and control.

hphical User Interfaces visualizing

A and EMS systems can be reg

and lients

ere visualization and cor

5ing is
hmand

<><<m@k@?

Graphical user interface

\‘S}\DA or
\ telemetry system
SA—0

Process
communication
units

Process control
substation control
or RTU

Instrumentation

Figure 1 — Control system structure

IEC 1313/07

The shaded area in Figure 1 is where it is most appropriate to use HSDA to transfer data. The
components in Figure 1 interact as follows:
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e The Process Communication Unit has an HSDA server that provides a SCADA HSDA
client with data.

e The SCADA component has an HSDA server that provides its GUI and the EMS HSDA
client with data.

e The EMS component has an HSDA server that provides its GUI with calculation results.

HSDA supports both subscription and read/write operations. The concept of subscription is
described in Figure 2.

A subs
data.
when
client

Data p

e Re

e Cajculated data

e Pa
SYS

e Par

e Co

4.3

The H
organi

The server has no a priori knowledge of \i{s

Client

Establish Callbacks for
subscription data transfer

Server or
data provider

s that subscribe to rece
s; they become known to the
i is established, the server c4

b client creates a subscription. Qncé a~sub
pack when data becomes avaitable or D

Al-time dad

SDAr data model describes how data seen through the HSDA interface appears

ve the
server
lls the

power

to be

ea wWItnin a server. 1mnternally, a server limplementation may orgdnize adia dlit

rently,

but a client using HSDA will see a data model as shown in Figure 3. A description of how the
data model maps to IEC 61970-301 is given in 4.6.
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Node

Item
gid : ID .
Glabel : String gvalue : Simple

- String @ zquality : Quality
@pathname : String 1 0..* |Fgtime_stamp : DateTime

type_id : ID :
gpépreﬁt id- ID gzpathname : String
0.* 0.* \
1 1 1
Propert
Type id : ID - (bR
+dggregated_types | <lC - . zihode\d : |
«id : ID - clabel : String \§pro ~riNid’” ID
0.* calabel : String 1 0.* czdata_type : SimpteJyge i
v B witype_id : ID \ 2
1 < AR \>
\ IEC 1315/0f

Ty
Prq

No| z je b accegssed with HSDA. Nodes may contain other
No

Ite

an be accessed with HSDA. Items are always

co
The mpeanings of t Figure 3 are:
Type.id a de.id are system unique identification codes of type ID. The ID
typle /i i bef with a range sufficient to enable globally unique identifiers.
Howewver, the,id s b required to be globally unique. The id is intended for yse by

Item.id~of " type is a system-unique Item identification that consists pf the
ItemlD.node_id that refer to a Node and the ItemlID.property_id that refer to a Property.
The ltem.id is intended for use by machines

Type.label, Property.label and Node.label are human readable names. The Type.label or
Property.label uniquely identifies a Type or Property. A Node.label is unique only among
the Nodes that are children of the same parent Node. The label is intended for use by
humans.

Node.pathname is a name unique within a system. It consists of all labels from the Node
in question to the root. This is the same idea as for a file path. The exact layout of the
Node.pathname is platform and implementation specific. However, it is suggested that
whenever possible an implementation shall use existing standards, for example XPath
from W3C. The pathname is intended for use by humans.

Item.pathname is a name unique within a system. It consists of all names from the Node in
question to the root and ends with the Property.label for the Property describing the Item.
The exact layout of the Item.pathname is platform and implementation specific. However,
it is suggested that whenever possible an implementation shall use existing standards, for
example XPath from W3C. The pathname is intended for use by humans.
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e Property.data_type describes the ltem.value data type, for example, any string, number,
boolean, etc.

e Property.type_id refers to the Type a Property belongs to.

e Type.aggregated_types enumerates the IDs of the Type of Nodes that may be children to
a Node of this Type. This is used to restrict what Type of Nodes may appear as children to
other Nodes in the Node hierarchy, for example, if a Node of Type Substation may contain
Nodes of Type Bay or Measurement, Type.aggregated_types enumerates the Types Bay
and Measurement.

e Node.type_id is the Type.id of the Type that a Node has. It implements the Node.type
reference.

ehical struclure of
to the

e Nofde.parent_id refers to a parent Node it exists. It creates a hiera
Nodes that is the basis for creation of the pathnames from the Iabes in the path

rogt Node. The reference may be implemented as a Node.parent_id ID.

e Itemn.value is a value of the data type Property.data_type. 8 lis any
type not divisible into sub types, for example any type of nu

e Iten.quality is the Quality code of the Item.value. The Quali 3 if th .vplue is
valid and if not valid it supplies the reason why th N Hefault
Qufality code is "Good", i.e. a Item.value that has nq_pas t|c Quality ’code assqciated
wif it will always appear as "Good" seen throug . A large number
spécifications defining Quality codes exists, for( exa ICCP E L COM,

OHC DA, OMG DAIS DA etc. This speC|f|c fon\doeg g code
sygtem, but relies on the Quality code & .

pdated. If no time hasg been
unspecified. For configliration
e was entered or updated npay be

e [tem.time_stamp is the time when
assigned to an Item.value, the ltem
pafameters, if available, the time
use¢d as Item.time_stamp.

An HYDA server implementi ¢ ill have Types, Properties, Nodgs and
Items fecognized from [the | ' IEC/61970-402. Some examples are:

e Types can C
prgsented by

pent, Breaker, Substation, etc. Types arg also

e Properties can/bg C gasurement.normalValue, Breaker.ampRating, efc.
e A Node corres 3 gntiated IEC 61970-301 class, for example, a patfticular
Mgasure 3 bstation, etc. The Node hierarchy is also presented py the

Physical 3 2,70-402.

property value, for example, a Measurement.normalValue equal to
iNg equal to 60, etc. Item.values may have a quality and time|stamp
assgigned_to™it_within a server implementation. If so, a HSDA server returns them as
Item.quality and Item.time_stamp. Otherwise, the server returns unspgcified
Item.time_stamp and “Good” ltem.quality.

e |[ten T
500, Break

Figure 4 shows an example Node-ltem structure or the IEC 61970-402 PhysicalView.
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Root
label = Ceylon
[ | pathname = Ceylon
type = Station
label = Cobden
[~ | pathname = Cobden
type = Station
: label = Q1
1 pathname = Cobden.Q1
type = Breaker
label = G1
pathname = Cobden.G1
type = Generator
! label = P
pathname = Cobden.G1.P (\
: type = Measurement | ~—r=r= . D
1 pathname = ctivelPower
value =
time_stagip = mw 4.28.05
\_ quality =
(| Unlt
A Node .G1.P.Unit
MW
00-11-17 14.28.05
Good
HighLimit
Cobden.G1.P. HighLimit
MW
2000-11-17 14.28.05
Good

IEC 1316/07

which

A data value (the Jtem.value in Figure 3).
The. quality (the Item.quality in Figure 3) of the data value, i.e. if the value is reliable|. If the
valge |o bad thn qnfx!:ty nlor\ |nrl|nnl-r\o "I’\f\ reasoh \uhy +hn \lnllln o hnrl Thn Anfnnli uallty

code is "Good",

i.e. the value is valid.

A timestamp (the Item.time_stamp in Figure 3) that indicates when the item value was last
updated.

An Item identification that uniquely identifies the Item within the client.

1

Interface (normative)

Objects and interfaces

The object types (e.g. Server, Client, Session etc.) described in this Subclause shall all exist
in an implementation if not otherwise noted. An implementation is allowed to create more than
those object types described below, for example instead of letting an object type implement
multiple interfaces a specific object type may implement each interface as in OMG DAIS DA.
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The HSDA interfaces, objects and their relations are shown in Figure 5.

Sener 0.% | Client g
1
IServer / 1
%<> ShutDown
] 0..1 0..*
0.* IShutDownCallback
—
ession O -
’ 0..*
ISession (\ Q

0.*
G@

0..x

N\
Type

U

IPropenyO"* - VO
e %

ltemDescription

ED

&

0..1
GroupManager

1 0.*

0..1

CallBack

ICallBack

Figure 5 indicates the objects and the interfaces a HSDA server and client implements. The
diagram uses the UML 1 notation where interfaces are shown as small circles attached with a

Figure 5 — HSDA objects and interfaces

line to the class implementing the interface.

The Server is an object that implements the IServer interface and may have any number of
Clients using it. The Server object has a number of Session objects. The Server and Session
objects may be combined into one object as in OPC DA. In OPC DA each server object is also

a session object.

IEC 1317/07
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The browse interfaces (i.e. Type, Property, Node and Item) directly correspond to the objects
in the data model shown in Figure 3.

The Session object has a number of interfaces:

e [Session, which is used to manage the session.

e IType, which is a browser that is used to find meta-data about the Node data objects
implemented by the HSDA server.

e |Property, which is a browser that is used to find meta-data about the Item data
implemented by the HSDA server.

within
on.

values
Group

nDescription within the

object ode and Item browserg. The
Group It also implgments
metho s that shall Iater be accessed. [Group

object$

The CallBack object i ¢ 1CGallB i face and is implemented by the Cliept. The
CaIIBTk object | o deliver data according to subscriptigns or
asynchronous c¢ o Group object may have an associated Callback
object|and a CIiS@ allback objects as the number of Group objectq it has

createf.

A Gro j i y he client wants to do repeated read calls, write calls or create a
subsciiption. ) et of items is better made using the 1ISimplelO interface] at the
Sessign obj

The G

> as afew subscription parameters used to tune the transfer of call back
data sp thatdatens

pd network load is minimized. Such parameters are:

e Update’rate, i.e., at a minimum, how often data shall be sent to the Client.

e Dead band, i.e., how large the relative change of value must be prior to sending a data
item to the Client.

The Client may also have a ShutDown object that implements the IShutDownCallback
interface and is used by Server to inform the Client about the Server shutting down. Each
Session may have one ShutDown object registered. If a client has multiple Sessions, one
ShutDown object is created for each Session.

A typical interaction sequence between a Server and a Client object is shown in Figure 6.


https://iecnorm.com/api/?name=c01f6c13f5e27c2fd0c5a5f41196d390

61970-404 © IEC:2007(E) - 15—

Client Server
CallBack Session
Browse o
:_' Save items L
Recall saved
| items

Create group e /( Gr(%\
. , 'Lﬁ ' &N

Y.

e

«

Delete group

-+ {
Identificatio&

val
he loa

stam

Do access (read, write or subscribe) —l—\>
Callbacks for asynchronous calls or subM\

IEC 131807

Figure 6
A Client will typically staxt to : ind out what data is available. The hrowse
interfaces (IType, \Prop ) are used for this. The Client selects a subset of
the Items found egm for later use. The Client that does the Browse
can bg an editor d

At a I3 re call up, the saved Items will be recalled

and used to

populg ane or more Group objects created by the Client. When Groups

are ci d to read, write or subscribe for data. A subscription or
asynchrorious xeag oF results in the Server making a callback at the Callback pbject.
For a the callbacks will continue until the Client terminates them. The ¢riteria
used by the cide when to send callbacks are controlled with the subsqgription
paramg

4.5.2 Sérver and session interfaces

The IServer interface has the following attributes and methods:

e a read only attribute describing the Server status, for example, server health, start time,

current time, vendor information, etc.
e create_data_access_session(), which is used to create a Session object.

e create_data_access_session_for_view(), which is used to create a Session

object. This

method can be used if a server supports multiple hierarchies. Each hierarchy then

corresponds to a view.

e find_views(), which returns the views that are supported by the server.

e aread only attribute that describes which functions supported by the interface.
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The IDASession interface has the following attributes and methods:

a read only status attribute that describes the status of the Session, for example, name,
time when started, current time and number of groups.

an attribute holding the optional ShutDown object.

4.5.3 Browse interfaces

The Browse interfaces are used to show

The IN

The IT|

The IP

4.5.4
The I1G

Instance data, i.e. the INode and lltem interfaces.

Melta data, i.e. the IType and IProperty interfaces.

ode and lltem interfaces have the following methods:
fin
fin bcified
by
fin
fin nt with
ge
ge

fingl(), which returns

fing_by schemay(), chema

spé¢cified by a give
roperty in

find_

fin rid’s.

find_

fingdpublic_groups(), which returns more information about all server side stored grqups.

find(), which returns more information about a server side stored group specified by its id.
create_group(), which creates a new empty group.

create_group_from_public(), which creates a new empty group from a server side stored
Group description.

remove_public_group(), which removes the specified server side group description from
the server.

The server side groups are a service for clients to save a group description in the Server.
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The IGroupManager interface has the following methods:

4.5.5 —tO-imterfaces

The IGroupManager is an interface at the Group object. Hence, a &
createf to use this interface. The IGroupManager interface has the following\|O

The sy

do.

The IS

the

4.5

To supy
implementsa Callbask

4.6

.6

create_entries(), which is used to add Items.

validate_entries(), which is used to check if a specified number of items “link”, i.e., are

present in the server.
remove_entries(), which removes a specified number of items from the group.
clone() that create a copy of the group.

clone_to_public(), which saves a description of the group at the server.

sync_read(), which returns data for specified items within the~grotip.

symc_write(), which updates data for specified items withjin the group

ect-'sh

all be

as ithi axgroup\ at the Callback

ref

fol

redd(), which
wr];e(), which i

write_with_qt
sp

object that has the ICallback interface with following methods:

on__dafa_(‘hanm:() which is used to receive subscription callbacks

irite is

others

It has

code

object

on_read_complete(), which is used to receive asynchronous read responses.
on_write_complete(), which is used to receive asynchronous write responses.

on_cancel_complete(), which is used to receive asynchronous cancel responses.

Mapping of HSDA (normative)

The HSDA interfaces may convey data originating from an IEC 61970-301 compliant data
source. For an IEC 61970-301 compliant server supporting HSDA, the interfaces shall be
used as follows:
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The INode browse interface exposes objects defined by the classes in IEC 61970-301, for
example Station, Bay, Measurement etc. The objects are hierarchically organized in a
containment structure. This is the PhysicalView as defined in IEC 61970-402. The actual
hierarchy is transparent to the INode browse interface and other hierarchical structures
can be exposed.

The lltem browse interface exposes property values defined by the classes in IEC 61970-
301, for example Station.name="Cobden”, Bay.breakerConfiguration="HalfBay”,
Measurement. normalValue ="500" etc.

The IType browse interface expose the classes (meta data) defined in IEC 61970-301, for
example Station, Bay, Measurement etc. Only classes from IEC 61970-301 instantiated as
object are exposed by the IType interface. The classes may be exposed in a flat structure,
i.e] the inheritance between classes is not exposed as a hierarchical struciure. Thig is the
ClassView as defined in IEC 61970-402.

e The IProperty browse interface exposes the class attributes ( for a
clfjss in IEC 61970-301, for example Station.name, ration,
Measurement.normal Value etc.

DAIS DA or OPC DA implements HSDA. The OPC DA API di i nd this

requir¢gs some mapping. Table 1 describes the mapping \o UML attributgs, the

IEC 61970-301UML attributes and OPC DA API param

Table 1 - HSDA to IEC

No. HSDA oP¢ DA ° < EC 64970-301 Comment
DAIS DA utufe
\qsc 61970-552-4
1 Node.id Implemented as an O sto}\\\d@ In HSDA the Nodé.id
pr identifies objects pefined
by the classes in
- IEC 61970-301. The
type=VT_ARRAY.of % Node.i_d is a ResourcelD
as defined in IEC[61970-
/\ 402
2 Node.label \ \ Naming.localName
3 hode.pathname/\\ }’f\tl\h(qu\éﬁﬁ‘eg em name Naming.pathName
4 Node.type_id Wan OPC custom - Used in HSDA to fetrieve
p ert meta data about the
Node Type
namesNodeType
- type=VT_BSTR
ontains the CIM class name,
i.e. same as HSDA Type.label
5 Node.parent Provided by the method Refer to IEC 61970-
301 and IEC 61970-
IOPCBrowseServerAddressSpac | 400 tor o deseription
e:: ChangeBrowsePosition of parent.child b
relations
6 Item.value Item value (PropertylD = 2) Any CIM class
attribute value
7 Item.quality Item quality (PropertylD = 3) -
8 Item.time_stamp Item Timestamp (PropertylD = 4) | -
10 Item.pathname Fully qualified Item name Corresponds to a
concatenation of the
Naming.pathName
and a Property.label
for a class attribute
11 Item.id.node_id Provided by the method Refer to IEC 61970- | Used in HSDA to retrieve
IOPCBrowseServerAddressSpac | 301 for the classes the Node that contains
e:: ChangeBrowsePosition and their properties the Item
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