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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national
standards bodies (ISO member bodies). The work of preparing International Standards is normally
carried out through ISO technical committees. Each member body interested in a subject for which a
technical committee has been established has the right to be represented on that committee.
International organizations, governmental and non-governmental, in liaison with ISO, also take part in
the work. ISO collaborates closely with the International Electrotechnical Commission (IEC) on all
matters of electrotechnical standardization.

The
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procedures used to develop this document and those intended for its further maint
Cribed in the ISO/IEC Directives, Part 1. In particular, the different approval criteriasnée
brent types of ISO document should be noted. This document was drafted in accordan

ediforial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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draws attention to the possibility that the implementation of this document may involve
patent(s). ISO takes no position concerning the evidence, validity or applicability of a
ent rights in respect thereof. As of the date of publication of this;deeument, ISO had n
ce of (a) patent(s) which may be required to implement this doeumeént. However, implen
fioned that this may not represent the latest information, which may be obtained from
base available at www.iso.org/patents. ISO shall not be held responsible for identifying
h patent rights.

trade name used in this document is information given for the convenience of users an
stitute an endorsement.

an explanation of the voluntary nature..@f standards, the meaning of ISO specific
ressions related to conformity assessment, as well as information about ISO's adhers
[ld Trade Organization (WTO) principles in the Technical Barriers to Trade
w.iso.org/iso/foreword.html.
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5 document was prepared by Technical Committee ISO/TC 23, Tractors and ma
culture and forestry, Subcommittee SC 18, Irrigation and drainage equipment and systems.

t of all parts in the ISO\21622 series can be found on the ISO website.

feedback or quéstions on this document should be directed to the user’s national standa
plete listing of‘these bodies can be found at www.iso.org/members.html.
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Introduction

The purpose of this document is to allow interoperability between the different elements of an
irrigation system that exist side by side in the same installation. The introduction of a standard in
irrigation control systems will lead to improvements in irrigation programming practice and establish a
clear separation between decision making and decision implementation.

This document establishes the specification and location of communication interfaces to be
implemented in order to enable the data exchange on commercial products, as well as its integration in

an interop rable arcnitecture.

This docurhent defines the mechanisms to exchange and integrate data from remote monitoring

and

control systems (RMCS) for irrigation, making it available to any management information system (NIS)

with permissions.

A manufadturer can adopt this document in all the described levels or specifically in one of th
implementing only the speficications of application to its product.

The a

a) the
evd
rel:
be

b) the
intg
intd
(An]
val

lication of this document to a subsystem (RMCS) involves:

implementation of the architecture defined at Clause 4,{including the subsystem and
nt interfaces, exclusively with the actions supported by this subsystem. Clauses 5 and 6
ited to the kinds of irrigation entities that can be controlled and/or monitored. Its data
hvailable to any consumer with permissions that implements the defined interface.

implementation of one of the proposed technologies for the subsystem and the ey
brfaces. The available implementations are described in the Annexes B or G for subsys
erface, and Annexes C or H for event interface. The developer can use any of these

nexes B and C, or Annexes G and H) to_implement this document. The implementation cai
dated using the tests for subsystems/included in the Annex D.

The a

a) thelimplementation of the architecture defined at Clause 4, including the management interf
exdlusively with the actions supported by this MIS. To access data from a subsystem the

re

b) the
ava
tw
inc

lication of this document to‘a management information system (MIS) involves:

ires permissions:

implementdation of one of the proposed technologies for the management interface.
ilable implementations are described in the Annexes A or F. The developer can use any of
to implement the standard. The implementation can be validated using the tests for |
uded\in the Annex D.

em,

the
are
will

rent
tem
sets
 be

Ace,
MIS

The
the
MIS.

The a

a) the

piicatiomof thisdocument to a coordimation broker invotves:

implementation of the architecture defined at Clause 4 and all its interfaces.

b) the implementation of the interfaces performed using all the technologies used in the
implementation annexes (Annexes A, B, C, F, G and H). The implementations can be validated
using the tests for coordination brokers, included in the Annex D.

c) An

nex E, defines two sets of functionalities for the development of a coordination broker.

© ISO 2024 - All rights reserved
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Irrigation techniques — Remote monitoring and control

fo

r irrigation systems —

Part 3:

Interoperability

1

Thi
ma
an

mobile machinery, including centre pivots and linear irrigation machines. Due to the dynami
these machines, associated control systems and specific safety~requirements, the appl
exchangeable data for irrigation mechanical move systems was)not fully determined at the t
publication.

This document does not define hardware or softwaresrequirements for any of the systems

ap

imp
inte

bas

mamnagement, interface with events and-intéerface with subsystems) and the architecture to ¥
intg

Scope

5 document establishes requirements for interoperability among “\systems devg¢
agement and/or control of irrigation facilities. It can be applied under‘any technologic
irrigation system, regardless of the water management schemeCwith the exception o

ies. It only concerns externally visible interfaeces and places no restriction on the

llectual property. From the point of view\af’the data exchange, and to guarantee inter
bd on the previous premises, this document defines three communication interfaces (int

rfaces apply. Three levels of architecture has been defined to accommodate these interfac

The Management Level, where any MIS conforming with this document is located.
available data exchange methods, each MIS only implements those required to ¢
functionalities.

The Higher Contrel-Level: coordination. At this level is performed the data integration an
and the accesseontrol to it. A software element, called coordination broker, ensures this
and allows the-Gse of different technologies in its interfaces.

The Lower Control Level: RMCS. These can also be referred to as irrigation subsystems
perform the duties of the irrigation entity(s) under its control.

loped for
hl platform
f irrigation
c nature of
cability of
ime of this

to which it
underlying

lementations. It has been designed to avoid.interference with proprietary solutions syibjected to

operability
brface with
Vhich these
es:

Out of all
pxecute its

hong RMCS
ntegration

The RMCS

A coordimation broker cam be developed a5 a product by amny of these Manmufacturers or by an
independent developer using the standard specifications for this kind of software.

2

Normative reference

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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.

ISO 8601, Data elements and interchange formats. Information interchange — Representation of dates
and times

© ISO 2024 - All rights reserved
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3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http: //www.electropedia.org/

3.1
action

applicatior] of a method (3.7) to exchange data leading to accomplish typical irrigation duties

3.2

coordination broker

message b

‘'oker pattern aplication responsible for the mapping of irrigation entities, for the collec

[ion

and consoljdation of their data, and for the management of the procedural elements’(3.13) executed by

them

Note1toe

3.3

htry: It shall conform with the management, subsystems (3.20) and events interfaces.

interface Wwith events

functional

connection that enables the exchange of information‘about events (according to IEC 626

between the coordination broker (3.2) and the subsystems (3:20)

3.4

interface with management

functional

connection that enables the exchange of information between MIS applications and

coordinatiqn broker (3.2)

3.5

interface with subsystems

functional

connection that enablesthe exchange of information between the coordination broker (

and the subsystems (3.20)

3.6

message broker pattern
architectural software pattern for message validation, transformation and routing

Note 1 to emtry: A.message broker is a software product designed as an intermediary to facilitate interac

between thi

3.7
method

d-party applications. The message broker can also be called interface engine or integration brokef.

82)

the

3.2)

jons

mechanisms established for the exchange of data between interoperable systems

3.8

MIS application
computer program aimed at administrative and/or Operational decision-making in the irrigation

entities

Note 1 to entry: A MIS is a tool acquired for an organization (like a User Community or an Irrigator) to execute one
or more of the following specific functions (This list is descriptive and not restrictive.):

© ISO 2024 - All rights reserved
2
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administrative control;
accounting control;
maintenance;

behavior modeling;
operational management; and

anv other purpose aiming at improving decision-making

3.9
opt
par

3.1
opt

jonal conditioned parameter
imeter (3.12) that can be used once a conditioning parameter of an action (3.1) is-Set up

)
jonal conditioning parameter

par
ad

3.1

optjonal parameter
parfimeter (3.12) that is not required but can be activated for an action (3.1) without re

sup

3.1
par]
bas

3.1

procedural element

spe

3.1

procedural model

rep
pro

3.1

property

req

hmeter (3.12) set up as a part of an action (3.1), that requires-the activation of on
itional required or optional conditioned parameters (3.9)

ort of additional parameters

D

4

ameter
c information contained by an action (3.1)in the interfaces

B
Cific application of a recipe in.an.irrigation entity

3

resentation of the @eality used to describe the different parts [procedural elements (3.
Cess to be perforimed by the elements included in the physical model

D

Liredsattribute to define an irrigation entity

€ Oor more

Juiring the

13)] of the

Not

p T.to entry: Note the difference between a parameter, which characterizes an action (3.1), and

a property,

which characterizes an entity

3.16

req

uired parameter

parameter that shall be included when an action (3.1) is set up

3.17

required conditioned parameter
parameter required when an action (3.1) is set up including an optional or required conditioning
parameter

© ISO 2024 - All rights reserved
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physical model
representation of the reality used to describe the relations, dependences and hierarchy among the

physical as

sets designed to perform a process

Note 1 to entry: The model is divided in seven levels, being the three upper levels focused on administrative
purposes and the four lower levels in the process to be performed.

3.19

standard history

recorded s
predefined

3.20
subsysten
term used

Pt of values of a property (3.15]) covering a daily time interval and recorded according
frequency

by RMCS in terms of interoperability

Note 1 to enptry: A remote monitoring and control system for irrigation (RMCS), is a set'of hardware devices

software pr:
or more irri

control

devices

bgrams used to monitor and/or control - according to predefined parameters or user decisions -
bation entities. Typical components of a RMCS include:

software, linking data transmission/acquisition and process control;

controlling or monitoring irrigation entities;

other intermediate devices required for data integration and/er*¢ommunication purposes.

4 Interpperability I: System architecture
4.1 Levels and components of an interoperable architecture
4.1.1 General
The levels aind components are presented in Figure 1.
MANAGEMENT LEVEL CONTROL LEVEL
I 1 I 1
| HIGHER CONTROL LEVEL: | LOWER CONTROL LEVEL:
| COORDINATION | SUBSYSTEMS
: : Subsystem
interface
| | . | + ]
Managément [ |
informationsystem | |
(M15)1 | Subsystem 1
IManagement |
I inrugrf'ar'n :E I
—— |

Event

Coordination broker| interface

£ 1

MIS n Subsystem n

Subsystem
interface

Figure 1 — Levels and components of an interoperable architecture

© ISO 2024 - All rights reserved
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These architecture levels can be used by irrigators or user communities. Both uses the architecture
defined in this document to integrate those management tools and subsystems involved in the
management and control of his/her/its own property irrigation entities.

However, it is possible to enable other permissions to facilitate the exchange of data with third parties,
always with the prior authorization of the data owner.

4.1

The

.2 Control level

control level comprises:

The
4.1
The
var
per

4.1

The

the coordination broker; and

one or more subsystems.

subsystem interface is established between these two components.
2.1 Subsystem

control of an irrigation entity, understood as the acquisition and, continuous monitoring
ables, execution of operations, changes of set points and emeérgency stops, among other
formed at the subsystem level.

2.2 Coordination broker

coordination broker performs the following basic functions:

mapping irrigation entities and their associdation to the subsystems controlling them;

establishing an abstraction layer so that MIS applications do not require informat
subsystems responsible for each irtigation entity;

collecting and consolidating, properties, histories, events and procedural elements i
irrigation entities;

coordinating subsystems, providing them with the information they may require, regay
origin;
managing access permissions among the different components integrated in the int]

architecture; and

managing the access to irrigation entities and available methods for any component in
the interoperable architecture.

of process
5, is always

on on the

nherent to

dless of its

eroperable

tegrated in

4.1.

3 Managementlevel

This level comprises all computer applications necessary for the efficient operation of the hydraulic
infrastructure, as well as the processes required for the optimum use of water and energy. MIS

app

lications retrieves the data they require from the control level.

The management interface is stablished between the management level and the upper control level.

© ISO 2024 - All rights reserved
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4.2 Interface specifications

4.2.1

General

All data exchanged between the architecture levels defined shall be in accordance with the
specifications included in this document.

The specifications in this document are not tied to any specific implementation, and only establish the
foundations and minimum criteria required to guarantee an effective interoperability performance. The
application of this document requires a specific communications protocol at the choice of the

manufactu
the securi
implement
Services, d

-

q

422 D

All the inte
the techn
implement

Any data
methods tq

From its u
the interop
the access

the cre

rer or developer and adapted to its particular needs. The communication protocol, as we
Ly criteria for all the defined interfaces, shall be in accordance with the propd
htion annexes, Annexes A, B, C for SOAP Web Services or Annexes F, G or H for‘REST
bpending on the communication protocol selected by the manufacturer.

ta access authorizations
rfaces defined in this document shall be secured using authorization(systems appropriate
logy or protocol to be implemented in order to identify \the data consumer.

ption annexes establish the security requirements to be applieddn each case.

fonsumer wishing to use a certain interface shall authenticate itself. The authentica
be used for interface access are those described in theimplementation annexes.

ser interface, and in addition to the authorization fequirements established, any elemen
erable architecture (MIS applications, coordination brokers and subsystems) should man

bermissions for authorized consumers whenAising its interfaces, allowing:

ation of new permissions;

— the deletion of permissions; and

the ma

This permi

the acd

Any action

4.2.3 In

dification of this permissions:
ssions for a data consumer can include access levels restrictions related to:

essible irrigation-entities; and

the allpwed methods<from those defined for each interface.

not meeting these conditions should be denied.

rigation entity identification

las
sed
Veb

for

The

rion

t of
age

The access to any irrigation entity, in all levels of the interoperable architechture, shall be performed
using its EntityID, in order to guarantee its univoque identification. This identifier shall be unique

among the

irrigation entities of an irrigation system.

When introducing or modifiying an irrigation entity, shall be checked that no duplicate irrigation entity

identifiers

(EntityIDs) exist.

© ISO 2024 - All rights reserved
6


https://standardsiso.com/api/?name=18f13cdc569f8202ce20f8d7513e4466

ISO 21622-3:2024(E)

4.2.4 Common methods to management and subsystem interfaces

4.2.4.1 General

Unless otherwise stated, all defined parameters are required and shall be separated by commas.

4.2.4.2 Writing a property of an entity (Write method)

Table 1 — Input parameters of the Write method

nput
Name Type Description Specification
ActignID string ID of the action. Contains a character string (hat” idenfifies the
action. Generated and known” by the| element
executing the method.

EntityID string ID of the entity where | Contains a character String that correspgnds to an
the user wishes to | irrigation entity. This is a unique ID within the
execute the action. system.

PropgertyName | PropertyName | Name of the property | Contains one\of the possible names from the list
on which the action | of entity properties.
shall be executed.

Valuje string Value of the property | Contains a character string with the fields
to be written. corresponding to the value of the propérty to be

written, separated by commas. Only used for non
read-only properties.
Table 2 — Output parameters of the Write method
Output
Name Type Description Specification
ActipnID string ID of the action. Same parameter included in action inpu]
Response string Response obtained. Contains two fields separated by commas:

Valuel, Value2
Where:

Valuel: closed list of integer numbers iglentifying
the response. Possible values: 0, 1, 2, 3, 4and 5.

Value2: closed list with explanatqry texts
corresponding to each Valuel:

If Valuel=0, “Action successfully ¢xecuted”.
Generated at recipient.

If Valuel=1, “Execution error”. Generated at
recipient.

If Valuel=2, “Lexical error”. Generated at
recipient.

If Valuel=3, “Not supported”. Generated at
recipient.

If Value1=4, “Communication error”. Generated by
coordination when communication with reception
subsystem is not obtained.

If Valuel=5, “Coordination error”. Generated by
coordination when there is a failure in the
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7



https://standardsiso.com/api/?name=18f13cdc569f8202ce20f8d7513e4466

IS0 21622-3:2024(E)

Output

Name

Type

Description

Specification

application.

Value2 might be extended using a hyphen with as
many explanatory texts as errors can be
discriminated by a subsystem or a coordination
broker.

Properties _admitting Write method are specified for each entity type. The Response shall have

Valuel=3 when executed on a read-only property (see Table 26).

4.2.4.3 Reading a property of an entity (Read method)

For the reading of the properties, it is the decision of the subsystem if it returns data/stored in|the

database qf its control application or if it forces communication with its remoté’controller(s] or

terminal(s).
Table 3 — Input parameters of the Read method
Input
Name Type Description Specification
ActionID string ID of the action. Containsiar character string that identifies the
action’Generated and known by the element
executing the method.

EntitylD string ID of the entity where the.|€ontains a character string that corresponds to|a
user wishes to execute the-} ‘irrigation entity. It is a unique ID within tHe
action. system.

PropertyName | Property | Name of the propérty on | Contains one of the possible names from the list pf

Name which the action jshall be | properties of the entity.
executed.
Table 4 - Output parameters of the Read method
Output
Name Type Description Specification
ActionID string ID of the action. Same element included in action input.
Response string Response obtained. Contains two fields separated by commas:
Valuel, Value2
Where:

Valuel: closed list of integer numbers identifying
the response. Possible values: 0, 1, 2, 3, 4 and 5.

Value2: closed list with explanatory texts
corresponding to each Valuel:

If Valuel=0, “Action successfully executed”.
Generated at recipient.

If Valuel=1, “Execution error”. Generated at
recipient.

If Valuel=2, “Lexical error”. Generated at
recipient.

If Valuel=3, “Not supported”. Generated at

© ISO 2024 - All rights reserved
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Output

Name Type Description Specification
recipient.
If Value1=4, “Communication error”. Generated by
coordination when communication with reception
subsystem is not obtained.
If Valuel=5, “Coordination error”. Generated by
coordination when there is a failure in the
application.
If Value1=6, “Unavailable”. Generated \at|{recipient
for a request about a supported Aut npt in use
property.
Value2 might be extended using’a hyphgn with as
many explanatory texts) as errors| can be
discriminated by a subsystem or a codrdination
broker.

Value string The value corresponding | Contains a string.of fields separated by commas

to the property requested. | with the value\Corresponding to the |property
requested, réspecting its format.

Tim¢Stamp string Date/time when the read | Date when the value was generated 3t source,

value was generated. using*Coordinated universal time (UTC) [ISO 8601
format YYYYMMDDhhmmss+hhmm.

4.24.4 Reading the standard history of a property (ReadStandHist method)

The preparation of the standard history is performed at the control level. The values inclyded in the

standard history represents the ones registered during a natural day, establishing threle different

number of daily values samples: 24 (hourly sample), 48 (half hourly sample) or 96 (quafter hourly

sanjple). The Response should have Value1=2 in requests for the current day.

Table 5 — Input parameters of the ReadStandHist method
Input
Name Type Description Specification

ActignID String ID of the action. Contains a character string that }dentifies
the action. Generated and knowm by the
element executing the method.

EntityID string ID of the entity where the | Contains a character string that corfesponds
user wishes to execute the | to an irrigation entity. It is a uhique ID
action. within the system.

PropertyName | PropertyName | Name of the property on | Contains one of the possible names from the
which the action shall be | list of properties of the entity.
executed.

Date string Date for which execution | Date of the historic values in coordinated
of the action is requested. universal time (UTC) ISO 8601 format 3.17

MMDDhhmmss+hhmm.

NumHist integer Number of samples | The number of samples per day have one of
contained in the daily | the following values:
standard history 24, 48 or 96.
requested. The default value is 24.
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Input
Name Type Description Specification
Statistics string Name of the statistical | Type of statistical variable for the
variable for which the | calculation of the standard history. It
standard history is | contains one of the following listed values:
generated. — last
— average
— minimum
— Maximum
The default value is last.
Table 6 — Output parameters of the ReadStandHist method
Output
Name Type Description Specification
ActionID string ID of the action. Same element included in.aetion input.
Response string Response obtained. See Reponse in Table-2.
HistStandargl | string The list of values of the | Contains a string‘of fields separated by commgs
Values standard history, | with the valtie “Corresponding to the statisticgl

according to the
parameters.

input

%2}

value requested for the property, respecting i
format. Each piece of data contains two field
value dnd timestamp of the value at source.

172}

4.2.4.5 (reating a procedural element (CreateRecipe' method)

Table 7 — Input parametersof the CreateRecipe method

Input
Name Type Description Specification
ActionID string ID of the action. Contains a string that identifies the actioh.
Generated and known by the element executirlg
the method.

ProcedurallD | string ID~" of the procedural | Contains a string that corresponds to procedural
element that is being | element. It is a unique ID within the system.
created via the action.

EntityID string ID of the entity where the | Contains a string that corresponds to a irrigatign
user wishes to execute the | entity. It is a unique ID within the system.
action.

EntltyType F'nfify"l"ypn F‘nfify fypn from thaose Typn of nnfify onwhich the userwishes to execute
listed. the action.

RecipeType RecipeType | Type of procedural | Type of procedural element to be created in the

element to be created.

irrigation entity identified by EntitylD. See
operation recipe types in Table 47.

Attending to the selected RecipeType, specific input parameters are required. Optional parameters can also be
introduced. The required and optional parameters of all recipe types have been defined in 7.3, 7.4 and 7.5.
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Table 8 — Output parameters of the CreateRecipe method

Output
Name Type Description Specification
ActionID string ID of the action. Same element included in action input.
Response string Response obtained. See Response in Table 2.

The Response shall have Value1=3 - Not supported when the CREATERECIPE method includes:

4.2

one or more optional parameters not supported by the subsystem controlling the irriga

or

arecipe type not supported by the subsystem controlling the irrigation entity-

4.6 Stopping a procedural element (StopRecipe method)

Table 9 — Input parameters of the StopRecipe'method

tion entity;

Input
Name Type Description Specification
ActipnID string ID of the action. Contains a string that identifies th¢ action.
Generated and known by the element ¢xecuting
the method.

ProdedurallD string ID of the procedural Contains a string that corresponds to the unique
element that is being ID of the porcedural element to be stoppéd.
stopped by means ofithe
action.

EntifyID string ID of the entity where the Contains a string that corresponds to an {rrigation
user wishes'to execute the | entity. It is a unique ID within the system
action.

Table(10 — Output parameters of the StopRecipe method
Output
Name Type Description Specification
ActipnID string ID of the action. Same element included in action input.
Response string Response obtained. See Response in Table 2.
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4.2.4.7 Reading procedural element report (ReadReport method)

Table 11 — Input parameters of the ReadReport method

Input
Name Type Description Specification
ActionID string ID of the action. Contains a string that identifies the action.
Generated and known by the element executing
the method.

EntityID string ID of the entity where the Contains a string that corresponds to a irrigation
user wishes to execute the | entity. It is a unique ID within the system.
action.

Proceduralll string ID of the procedural Contains a string that corresponds’ to the
element for which the procedural element. It is a uniqu€) ID within the
report is required. system.

InstanceNurmber | integer | Number of the instance of | Contains an integer that~ corresponds to the
the procedural element for | operation instance required;being:

Whic_h tge report is — 0, to obtain the oFiginal operation report.
required. — 1 to n, to obtainthe report of an instance ¢f
the original operation.
If is not specified, the default value is “0”.
Table 12 — Output parameters of the ReadReport method
Output
Name Type Description Specification

ActionID string ID of the action. Same element included in action input.

Response string Response obtained. See Response in Table 2.

Report string Set of data collected with Returns the resulting values for a procedurgl
the structufe'of a report. element at the moment of the request. The valugs

shall be separated by commas:

The structure of the report shall be in accordande
with 6.2.

If it is a partial report, the value EndConditiop
shall be null.

Status Status Status of the Procedural Contains one of the values of Table 45.
element.
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method)
Table 13 — Input parameters of the ReadProcedurallDs method
Input
Name Type Description Specification
ActionID string ID of the action. Contains a string that identifies the action.
Generated and known by the element executing
EntityID string ID of the entity where the | Contains a string that corresponds-fo a {rrigation
user wishes to execute the | entity. It is a unique ID within the'system|
action.
Date string Date selected to obtain the | Date in coordinated _universal tim¢ (UTC)
ProcedurallDs. [SO 8601 format YYYYMMDDhhmmsg+hhmm.
The date is, by default, that of the current day.
Statyis Status List of possible statuses of | Filter of the statlis,of the procedural elements for
a procedural element. which the user wishes to know the ID.|Only the
values of Table 45.
The default value is “Running”.
Table 14 — Output parameters of the ReadProcedurallDs method
Output
Nanje Type Description Specification
ActipnID string ID of the action. Same element included in action input.
Response string Response obtained. See Response in Table 2.
ProdedurallDs | string List of IDs'ef procedural Contains a string of fields separated by cammas
elements: with the values corresponding to the
procedurallDs that meets with the input
parameterization. Each procedurallD is cpmposed
by:
valuel=procedurallD,
valueZ=number of instance that matchs with the
request conditions. If the operation does pot have
repetitions, value2=0.
4.2]5 Specific methods of the subsystem interface
4.2)5.1, " General

The next methods shall be executed from the coordination broker.
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4.2.5.2 Subscription of the coordination broker to the events occurred in an irrigation entity
(SubscribeEvent method)

Table 15 — Input parameters of the SubscribeEvent method

Input
Name Type Description Specification
ActionID string ID of the action. Contains a string that identifies the action, which
is generated and known by the element executing
+la +lo ol
EntityID string ID of the entity where the Contains a string that corresponds to a irrigdtion
user wishes to execute the | entity. It is a unique ID within the system
action.
Path string Path to access to the event | Contains the path to enqueue a irrigation entity
server. events.
Table 16 — Output parameters of the SubscribeEvent method
Output
Name Type Description Specification
ActionID string ID of the action. Same element included in action input.
Response string Response obtained. See Response in Table 2.

4.2.5.3 Unsubscription of the coordination broker to the events occurred in an irrigation entity

(UnsubscriibeEvent method)
Table 17 — Input parametérs of the UnsubscribeEvent method
Input
Name Type Description Specification
ActionID string ID ofthe-action. Contains a string that identifies the action, which
is generated and known by the element executing
the method.
EntityID string ID of the entity where the | Contains a string that corresponds to an irrigation
user wishes to execute the | entity. It is a unique ID within the system.
action.
Table 18 — Output parameters of the UnsubscribeEvent method
Output
Name Type Description Specification
ActionID string ID of the action. Same element included in action input.
Response string Response obtained. See Response in Table.
4.2.6 Specific actions of the management interface

4.2.6.1 General

The following methods are executed on the coordination broker.
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4.2.6.2 Read IDs of all the irrigation entities (ReadEntityIDs method)

Table 19 — Input parameters of the ReadEntityIDs method

Input
Name Type Description Specification
ActionID string ID of the action. Contains a string that identifies the action.
Generated and known by the element executing
the method.
Table 20 — Output parameters of the ReadEntitylDs method
Output
Name Type Description Specification
ActipnID string ID of the action. Same element included)infaction input.
Response string Response obtained. See Response in Table 2.
EntityIDs string List with all the IDs of the Returns the ID,of all the entities, sepgrated by
entities known by the commas, known by the coordination broker.
coordination broker.

4.2)6.3 Read static data of an irrigation entity (ReadEntityData method)

Table 21 — Input parameters of the ReadEntityData method

Input
Name Type Description Specification
ActipnID string ID of the action. Contains a string that identifies the action.
Generated and known by the element pxecuting
the method.

EntityID string ID of.the entity where the | Contains a string that corresponds| to the
userwishes to execute the | irrigation entity. It is a unique ID wjithin the
action. system.

Table 22 — Output parameters of the ReadEntityData method
Output
Name Type Description Specification

ActipnID string ID of the action. Same element included in action input.

Response string Response obtained. See Response in Table 2.

StaticData

The output obtained contains the complete list of static data with its values, as defined in 6.2. Any value that

does not apply to a certain EntityType is returned with a null value.

The ReadEntityData method allows the MIS applications to build the structure of the hydraulic network.
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(GetProcedurallDs method)

Table 23 — Input parameters of the GetProcedurallDs method

Input
Name Type Description Specification
ActionID string ID of the action. Contains a string that identifies the action.
Generated and known by the element executing

EntityID string ID of the entity where the | Contains a string that corresponds to an irrigation
user wishes to execute the | entity. It is a unique ID within the system(
action.

Date string Date selected to obtain the | Date in coordinated universal time” (UTC) ISP
ProcedurallDs. 8601 format YYYYMMDDhhmmssthhmm. THe

date is, by default, that of the crrent day.

Status Status List of possible statuses of | Filter of the status of thé&procedural elements fqr
a procedural element. which the user wishés to know the ID. Only the

values of Table 45.
The default valde\is “Running”.
Table 24 — Output parameters of the GetProcedurallDs method
Output
Name Type Description Specification

ActionID string ID of the action. Same element included in action input.

Response string Response obtained. See Response in Table 2.

ProcedurallDs | string List of IDs of precedural | Contains a string of fields separated by commg3s
elements that. have been | with the wvalues corresponding to the
filtered by the.action. procedurallDs that meets with the input

parameterization. Each procedurallD is composdgd
by:

valuel=procedurallD, value2=number of instange
that matchs with the request conditions.

4.2.6.5 Reading the€vents occurred in an irrigation entity (ReadEvent method)

Table 25 — Input parameters of the ReadEvent method
Input
Name Type Description Specification
ActionID string ID of the action. Contains a string that identifies the action, which is
generated and known by the element executing the
method.

EntityID string ID of the entity where the | Contains a string that corresponds to a irrigation
user wishes to execute the | entity. It is a unique ID within the system.
action.

ProcedurallD | string ID of the procedural | Contains a string that corresponds to a procedural
element where the user | element. It is a unique ID within the system. The
wishes to execute the | default value is null. If not entered, all events
action. associated with the EntityID are returned.
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Input
Name Type Description Specification
InitialDate string Initial date of the requested | Date in coordinated universal time (UTC) ISO 8601
history. format YYYYMMDDhhmmss+hhmm.
FinalDate string Final date of the requested | Date in coordinated universal time (UTC) ISO 8601
history. format YYYYMMDDhhmmss+hhmm.
Table 26 — Output parameters of the ReadEvent method
Output
Name Type Description Specification
ActipnID string ID of the action. Same element included in action input.
Response string Response obtained. See Response in Table 2.
EventValues EventValues | List of events which have | Contains a list of one or' more events sepprated by

taken place in the entity.

27.

commas, each onewith 8 fields also sep
commas. The poesSible values are listed

hrated by
at Table

All

bvents described in this document, both for entities and for procedural elements, have th
in the Table 27.

Table 27 — EventValue

b definition

Name

Type

Description

Specification

EventID

string

ID of the occurred event.

Contains a string that corresponds
ID. It is a unique ID within the sub
generates it.

to an event
system that

EventName

EventName

Name for a listed event for an
entity/procedural element

Contains the event description.

TimStamp

string

Date/time when the event
was generated.

Date when the event was generate
using coordinated universal time
8601 format YYYYMMDDhhmmss+h

d at source,
(UTC) ISO
hmm.

Relgvance

integer

Relevance of the event.

The relevance allows to
establish priority routes for
its communication if needed.

Contains an integer with the follow|
values:

Relevance=0 implies low releva

Relevance=1 implies high relevz
This parameter can be configur

ing possible

hce.
nce.
pd at each

subsystem, responding to user needs.

ProcedurallD

string

ID of the procedural element
in which the event has
occurred.

Contains a

string that corresponds

to a

procedural element. It is a unique ID within the

system.

InstanceNumber

integer

Number of the ProcedurallD
instance to which the event
belongs.

Contains an integer that corresponds to the

instance of the ProcedurallD wher
occurs.

e the event
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4.2.7 Specific methods of event interface

4.2.7.1 New event occurred in an irrigation entity (NewEvent method)

Table 28 — Input parameters of the NewEvent method

Input
Name Type Description Specification
ActionID string ID of the action. Contains a string that identifies the action,
VV}liL}l ib SCIICIQth aud 1l\llUVVll 1IJ_)’ t}lC C}Cl ent
executing the method.

EntityID string ID of the entity where the | Contains a string that corresponds’ to| an
user wishes to execute the | irrigation entity. It is a unique 1B, ‘within| the
action. system.

EventValue EventValue Event which have taken place | Contains a list of one or more events separated
in the entity. by commas, each one with 6 fields f[also

separated by commas. The possible values| are
listed at Table 27
Table 29 — Output parameters of the NewEvent method
Output
Name Type Description Specification
ActionID string ID of the action. Same element included in action input.
Response string Response obtained. Contains two fields separated by commas:
Valuel, Value2
Where:
Valuel: closed list of integer numbers identiffying

the response. Possible values: 0, 1, 2 and 5.

Value2: closed list with explanatory texts

corresponding to each Valuel:

If Valuel=0, “Action successfully execut
Generated at recipient.

If Valuel=1, “Execution error”. Generated
recipient.

If Valuel=2, “Lexical error”. Generated
recipient.

If Valuel=5, “Coordination error”. Generated
coordination when there is a failure in

ed”.
at
at

| by
the

application.

Value2 might be extended using a hyphen with as

many explanatory texts as errors can

be

discriminated by a subsystem or a coordination

broker.

4.2.8 Application of the methods on properties

The following restrictions are established on the execution of methods on the set of properties related
to the irrigation entities and described in 5.4.
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Table 30 — Application of the methods on properties

Properties Write Read ReadStandHist
ActivityStatus v v v
SystemStatus v v
Mode v v
CumulativeVolumeOut v v v
InternalFlowOut v v
PressureOut v v
OpeningDegree v v
Temperature v v
RelativeHumidity v ¥
SolarRadiation v v
WindParameters 4 4
Rainfall 4 4
CumulatioveVolumeln v v v
InternalFlowIn 4 v
Pressureln v v
InstantPower v v
EnergyConsumption v v
EntityPerformance v v
PowerOnTime v v
SoilWaterPotential v v
SoilWaterContent v v
SoilTemperature v v
SoilCondugtivity v v
WaterAeidity v v
WaterConductivity v v
DifferentialPressure 4 4

The rest of methods are not applicable to properties, but to irrigation entities or to procedural
elerrents;so-that:

ReadEvent, CreateRecipe, StopRecipe, ReadProcedurallDs and ReadEntityData methods only apply
to irrigation entities through EntityID;

ReadReport method only applies to procedural elements through ProcedurallD;

ReadEntitylDs method only applies to the coordination broker.
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5 Interoperability II: exchange of data from irrigation entities
5.1 General outline

The first part of exchangeable data is associated to the irrigation entities included in the physical model
of this document. Table 31 summarizes the entities included in this document. These entities are
characterized by a set of properties, static data and events. The static data are related to issues as
identification, location, communication, design and historical data to be introduced by the user for
management purposes. Among others, the data exchange allows to:

— obtain|standardized data from an irrigation entity;
— executp certain actions over these entities;
— monitgr their statuses;
— obtain/historical data; and
— generate events related.
Table 31 — Irrigation entities of the physical'model
Entityjname Acronym Level Entity name Acronym Level
Sector IRA Process cell Simple irrigation | HYS/SIH Equipment
hydrant module
Pumping stqtion PMS Unit Virtual irrigation | VIH Equipment
hydrant module
Reservoir RSV Unit Irrigation hydrant | IHG Equipment
group module
Irrigation ng¢twork INT Unit Manual irrigation | MIH Equipment
hydrant module
Solid-set irrjgation SSS Unit Irrigation block SSB Equipment
system module
Fertigation $tation FTS Unit Dosing module DSM Equipment
module
Water filtration station | “WFS Unit Fertilizer tank FRT Equipment
module
Pumping linfe PML Equipment Dilute tank DLT Equipment
module module
Network controf point— NCP Equipment Fittermg tine FTE Equipment
module module
Network branch NBU Equipment
module

5.2 Static data of the irrigation entities

5.2.1

All irrigation entities have the static data, given in Table 32, for their complete and univocal

General

identification.
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Table 32 — Static data of the irrigation entities

Field

Type

Description

Applies to

Identification

EntityID

string

Unique ID of the entity. It is a unique ID
within the system.

All

EntityLevel

EntityLevel

Level of the physical model to which the
entity belongs (Table 34 - EntityLevel).

All

Entitv tune from those listed in the nhucical
AR S o hl P

EntityType

EntityType

model (Table 35 - EntityType).

ControlLevel

ControlLevel

Identification of the control level that\is
responsible for the irrigation Centity
between the ones defined (in the
architecture (Table 36 - ControlLeyel).

Location

SpatialData

string

UTM coordinates where the entity is located
with the EPSG code associated. The
coordinates uses the detailed specification
available on 6,2.2.

Preg¢ursorEntities

string

Entities that{occupy the same level in the
physical.moedel and that are the origin of the
water, received by the entity. See
spécifications at 6.2.3.

Sucg¢essorEntities

string

Entities that occupy the same level in the
physical model and that are the destination
of the water supplied by the entity. See
specifications at 6.2.3.

ChildEntities

string

All the lower level entities that comprise the
entity according to the physical model.

Par¢ntEntity

stoihg

Higher level entity that contains the entity,
according to the physical model.

Communication

Pat}

string

Path to access to the subsystem.

ConjmProtocol

CommProtocol

Communication protocol used by the
subsystem controlling the entity
(Table 37).

Design

InternalFlowOut

boolean

Informs about whether the extended
property exists and is supported y the
irrigation entity.

HYS, VIH,
MIH, NBU,
INT, SSS and
NCP

PressureOut

boolean

Informs about whether the extended
property exists and is supported by the
irrigation entity.

HYS, VIH,
MIH, NBU,
INT, SSS and
NCP

DesignPressure

integer

Design pressure of the entity, expressed in
Pa.

HYS, VIH,
MIH, IHG,
NBU, INT,
PMS,
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Field Type Description Applies to
PML,SSB,
FTS, WFS
and FTL.
HYS, VIH,
MIH, IHG,
. . . NBU, INT,
DesignFlowRate decimal Egjlsgn flow rate of the entity, expressed in PMS,
' PML,SSB,
ETSAES
and ETL,
. . . . . HYS,/VIH
Caliber integer Caliber of the entity, expressed in m. MIfL, NCI
Informs about whether the extended ;SI(I? \I/IEII-(I}
Temperaturje boolean property exists and is supported by the PMS’ RS\
irrigation entity. SSS and NCP
Informs about whether ,the extended HYS, VIH
. 1 . . MIH, IHG
RelativeHurhidity boolean property exists and is{supported by the PMS. RSV
irrigation entity. $SS and NCP
Informs about~whether the extended HYS, VIH
. . . MIH, IHG
SolarRadiatjon boolean property exists and is supported by the PMS. RSY
irrigation éntity. SSS and NCP
Informs about whether the extended HYS, VIH
. . . MIH, IHG
WindParamgters boolean preperty exists and is supported by the PMS. RSY
irrigation entity. 5SS and NCP
Informs about whether the extended HYS, VIH
. . . MIH, IHG
Rainfall boolean property exists and is supported by the PMS. RSV
irrigation entity. SSS and NCP
Informs about whether the extended
CumulativeYolumeOut boolean property exists and is supported by the | RSV and NCP
irrigation entity.
Informs about whether the extended | IHG, NBU,
CumulativeYolumeln boolean property exists and is supported by the | INT, PM§
irrigation entity. and NCP
Informs about whether the extended | IHG, NBU,
Internal FlowTn boolean property exists and 1S _supported by the | INT, PMS
irrigation entity. and NCP
Informs about whether the extended | IHG, NBU,
Pressureln boolean property exists and is supported by the | INT, PMS
irrigation entity. and NCP
Informs about whether the extended HYS, VIH,
. . . MIH, IHG,
SoilWaterContent boolean property exists and is supported by the PMS. RSV
irrigation entity. 5SS and NCP
SoilWaterPotential boolean Informs abput whelther the extended | HYS, VIH,
property exists and is supported by the | MIH, IHG,
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Field Type Description Applies to
irrigation entity. PMS, RSV,
SSS and NCP
Informs about whether the extended II;I/[SI{Ii’ \I/II{I({;'
SoilTemperature boolean property exists and is supported by the PMS’ RSV'
irrigation entity. 5SS and NCP
Informs about whether the extended HYS, VIH,
i adaetisiidiz L 1 B BraerkiL szl aad 3 saanairtad izt MIH’ IHG'
Soil conduetivity boelean property—exists—and—is—supperted—by—the—q, o boy
irrigation entity. 4SS and NCP
Contains one of the values established \by
Behpvior Behavior defining the expected behavior of the entity | IHG
in Table 37.
Design simultaneity for~'the entities
contained by the entity. Fhis" parameter is
expressed as a percentage, from 0 to 100,
without decimals, referring to the maximum NBU. INT
Des]gnSimultaneity integer number of outlets that can be And éSS
simultaneously~active. In case the value of
the admissiblevsimultaneous outputs does
not correspond to an integer number, it
should be-rounded down.
RMS, PML,
DesjgnPower integer Design power of the entity, expressed in W. | HTS and
WES.
DeslenCapaci integer Design volume capacity of the entity, Asv
gnlapacity & expressed in m3. I
. Design autonomy of the water supply
DesjgnAutonomy Integer without inputs, expressed in days. RSV
Informs about whether the extended
1. . , NCP, INT
ActiyityStatus boolean property exists and is supported by the And NBU
irrigation entity.
Informs about whether the extended
. : NCP, INT
SystlemStatus boolean property exists and is supported by the And NBU
irrigation entity.
Informs about whether the extended
Mode boolean property exists and is supported by the | INT and NBU
irrigation entity.
Informs about whether the extended
OpeningDegree boolean property exists and is supported by the | NCP
irrigation entity.
Informs about whether the extended
InstantPower boolean property exists and is supported by the | PMS, PML
irrigation entity.
Informs about whether the extended
EnergyConsumption boolean property exists and is supported by the | PMS, PML
irrigation entity.
EntityPerformance boolean Informs abput whe.ther the extended PMS, PML
property exists and is supported by the

© ISO 2024 - All rights reserved
23



https://standardsiso.com/api/?name=18f13cdc569f8202ce20f8d7513e4466

IS0 21622-3:2024(E)

Field Type Description Applies to

irrigation entity.

Informs about whether the extended
PowerOnTime boolean property exists and is supported by the | PML
irrigation entity.

Informs about whether the extended
Capacity boolean property exists and is supported by the | PMS
irrigation entity.

A raads 1 s e £ | s 2 QCC | nsB
rea lllLCsCl T 15auuu SUIIrdatt LUVTITU, CAPI COoSCTU IIT IIT™. JI0 dllu g

Historical

Contains three fields separated by comas

for each reported replacement, where

— valuel: Installation date in coordinated
universal time (UTC) ISO 8601 format HYS, VIH

MeterReplagementEvent string YYYYMMDDhhmmssthhmm, MIH, IHG

— value2: Old meter reading@tthe time and NCP
of replacement, m3.

— value3: New meter reading at the time
of replacement, nt3.

Start date of the PowerOnTime property

. . counting. In codrdinated universal time PMS and
PowerOnTifeCounterStart string (UTC) 1SO 8604 format PML
YYYYMMDDhhmmss+hhmm.
Start date of the energy meter device
. counting. In coordinated universal time
EnergyMeterCounterStart string (UTC) 1O 8601 format PMS
YYYYMMDDhhmmss+hhmm.
InjectorNunpber integer Number of 1n]e-ctors existing in the entity, FTS
expressed in units.
. . . Design volume capacity of the entity, | RSV, FRT
DesignCapatity Integer expressed in m3. and DLT
. 4 Design autonomy of the water supply | RSV, FRT]
DesignAutonomy integer without inputs, expressed in days. and DLT
FertigationNlethod FertigationMethod gg;tlgatlon method used at the entity (Table FTS
FiltrationDgree integer Design filtration degree of the entity, | WFS and

expressed in um. FTL

. . Maximum pressure for adecuate entity
MaxWorkingPTessure Teat . : WFS
functioning, expresed in Pa.

Minimum pressure for adecuate entity

functioning, expresed in Pa. WES

MinWorkingPressure real

These data shall be accessible from MIS applications through the ReadEntityData method. The next
tables provide the list of values of all enumerated parameters defined.
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Table 33 — EntityLevel

List of values

Empty

ProcessCell

Unit

EquipmentModule

Table 34 — EntitvTvne
Y=Y

Itis
theti

List of values
IRA PMS INT RSV SSS
PML HYS SSB NCP HG
VIH MIH NBU FTS DSM
FRT DLT WES FTL Empty

Table 35 — ControlLevel

List of values

HigherControlLevel

LowerControlLevel

Table 36 — CommProtocol

List of values

Empty

SOAP12

REST

foreseen that additional irrigation entities (EntityType) can beincluded in this document
r functional characterization is completely designed and tested.

Tablle 36 can.be expanded with new communication protocols in future versions.

Two possible behaviors, related to IHG irrigation entities, are established:

Table 37 — Behavior

List of values

Empty

Behaviorl

Behavior2

as soon as

— Behaviorl. The IHG applies restrictions, not allowing simultaneous operations in the VIHs

contained by it.

25

© ISO 2024 - All rights reserved


https://standardsiso.com/api/?name=18f13cdc569f8202ce20f8d7513e4466

IS0 21622-3:2024(E)

— Behavior2. The IHG applies restrictions, not allowing non simultaneous operations in the VIHs
contained by it.

Table 38 — FertigationMethod

List of values

InLinelnjection

DilutionTank

522 Sp

The spatia
Open Geos
Petroleum

Field 1]

Field 2
“POLY
coordi
coordi

The level (
coordinate

and location. The geometries proposed in Table 39, can be modified by the user as needed.

atialData specification

representation of any irrigation entity follows the Well-Known Text (WKT) format of]
patial Consortium (OGC). The representation system uses UTM coordinates, with*Europ

: EPSG code represented by five figures to define the entity’s Coordinateé Reference Systen

: entity coordinates, attending to WKT format definition for “POINTZ”, “LINESTRING Z”
ON Z” geometries. The entity coordinates have: seven figures and three decimal fd
hate, nine figures and three decimal for Y coordinate and foutfigures and three decimal fi
hate. All decimals shall be separated by a point.

f detail with which an irrigation entity is located is:defined by the user when entering
5, bearing in mind that the basic intention of the spatial data is to provide guidance on sh

Table 39 — Geometries.for irrigation entities

Survey Group (EPSG). The SpatialData definition contains two fields, separated by commds:

the
ean

n

and
r X
br 7.

Fits
ape

Entity name Acronym Geometry
Sector IRA Polygon
Pumping station PMS Point
Reservoir RSV Polygon
Irrigation network INT Polygon
Solid-set igrigdation system SSS Polygon
Fertigation station FTS Point
Watef filtration station WFS Point
Pumping line PML Point
Network control point NCP Point
Network branch NBU Polygon
Simple irrigation hydrant HYS/SIH Point
Virtual irrigation hydrant VIH Point
Irrigation hydrant group [HG Point
Manual irrigation hydrant MIH Point
Irrigation block SSB Polygon
Dosing module DSM Point
Fertilizer tank FRT Point
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Entity name Acronym Geometry
Dilute tank DLT Point
Filtering line FTL Point

5.2.3 Topological data specification
5.2.3.1 General

The topological data of the irrigation entities is obtained from its PrecursorEntities and
SuctessorEntities static data. Due to the equipment module level recursivity, the following gntity types
doels not have topological information:

— |Network branch (NBU).
5.2/3.2 Unitlevel

Table 40 — Topological data at the unit level

Field Type Description

Location

PreqursorEntities string | Contains the EntityIDs of all entities that occupy the same level in the physical
model and that are the origin of the'water received by the entity.

SucgessorEntities string | Contains the EntityIDs of all‘entities that occupy the same level in the physical
model and that are the deStination of the water supplied by the entity.

Cerfain units can be the water source, so the-requirement for a precursor does not apply fo PMS and
RSV irrigation entities.

Othgr units can be the water final destination, so the requirement for a successor does not apply to INT
and| SSS irrigation entities.

5.213.3 Equipment modulelevel

Table41 — Topological data at the equipment module level

Field Type Description

Location

PreqursorEntities string | Contains four fields for each precursor entity. The fields are separatgd by comas
where:

— valuel: EntityID of the precursor entity.

— value2: Connection length, expressed in metres, between the entity and its
precursor entity.

— value3: Connection diameter caliber, expressed in metres, between the entity
and its precursor entity.

— value4: Connection material, expressed in technical acronyms (PRFV, PVC,
PEAD, steel, iron, concrete or any other material).
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Field Type Description
Location
SuccessorEntities string | Contains four fields for each successor entity. The fields are separated by comas:

valuel, value2, value3, value 4
Where:

valuel: EntityID of the successor entity.

successor entity.

value2: Connection length, expressed in metres, between the entity and its

and its successor entity.

value4: Connection material, expressed in technical acronyms (RRFV,
PEAD, steel, iron, concrete or any other material).

value3: Connection diameter caliber, expressed in metres, between the.entity

PVC,

Certain eqyiipment modules can be the water source, so the requirement for a precufsor not applie

NCP and P]J

Other equi
not apply t

The consti
properly t
topology, i
order to dg

5.3 Stru

The ID of
upper leve

ML irrigation entities.

b HYS, MIH, VIH and SSB irrigation entities.

uction of the hydraulic topology based on the precursor-successor relationships w

indicate the water direction in dendritic topology but*has limitations for its use in m
n which the water direction can change. In this case,the water direction shall be selecte
fine the topology to be used.

cture of an irrigation entity identifier (EntityID)

n irrigation entity shall be unique at.this level and should be composed by the IDs of]
irrigation entities to which it belongs.-The IDs shall respect the structure given in Table 4

Table 42 —-Structure of the EntityID

pment modules shall be the water final destination, so the requirements for a successor

S to

do

rks
esh
d in

the

Nar

he Specification

Process cell

String formed-by the value of the Table 34 corresponding to the entity at the procesg
level of thephysical model, followed by a three-figure number sequence.

cell

Unit ID

Stringtaken by the process cell ID containing the unit, followed by the code of the T
34 corresponding to the entity, followed by a three-figure number sequence.

able

Equipment

String taken by the process cell ID and the ID unit containing the equipment moq
followed by the code of the Table 34 corresponding to the element at the equipn
module level and by a three-figure number sequence. This ID admits recurrence
other equipment module IDs.

module 1D

ule,
hent
ith

5.4 Properties

The properties contains, at least, the following information:

value; and

— date on which that value was read (timestamp in coordinated universal time (UTC) ISO 8601 basic
format YYYYMMDDhhmmss+hhmm).

Since the unit of measurement for the expression of all these properties is explicitly specified in this

document,

only the values are exchanged.
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Table 43 can be extended with additional properties, according to the needs of the entities to be
included in the physical model. Additional properties can be included in this document when their
functional characterization are completed.

Table 43 — Properties specification and application

PropertyName

Description

Unit
(S.1)

Specification

Required
for

Extended
for

ActivityStatus

Status

N/A

Contains two fields separated by commas:

HYS, VIH,

A A Talihe)V fel

Pl CbCllth
by an
irrigation
entity at the
current
moment.

valuel, valueZ
Where:

valuel: indicates whether the entity is available to
execute its functions. It may take one of the
following listed values:

Active (introduced by user)

Inactive (introduced by user)

value2: indicates the substatus of the entity. It may
take one of the following listed values:

OutOfOrder (introduced ,by“’/subsystem or
user)

Unknown (introduced by subsystem)

Ready (introduced by'subsystem or user)

The following scefharios shall be taken into
account:

1. If the entity receives the request to modify the
ActivityStatus property to Inactive value when a
procedural element is being executed, it stops,
going.to Stopped status. The corresponding event
shall-be generated and also the report of the
exécuted  irrigation. Once finished, the
ActivityStatus property is set to Inactive.

2. If the entity receives a request for the execution
of a new procedural element when it is in Inactive
status, the response shall be in all cases a 1 -
Execution error.

3. If a procedural element has been sent before
inactivating the irrigation entity, its execution
should be viable as long as its start condition is not
reached and it is verified that the entity is still in
the Inactive status. Once the start condition is
reached (or the time end condition in a subsystem
that supports partial executions), the procedural

TITO, T IVLS;

RSV, SSS;
MIH, FTS
andFTL.

element shall pass to Stopped status.

4. If the procedural element previosly received
contains repetitions or is based on calendar, its
management shall be the same as described in
point 3, but for each one of its instances. That is,
several instances could pass to Stopped directly
and later, others could be executed because the
status of the irrigation entity has changed to Active
before its start condition has been reached.

INT, PML,
NBU, SSB,
NCP and
FTL.

SystemStatus

Status
presented

N/A

Contains seven fields, separated by commas, that
identify the current state of the subsystem device

HYS, VIH,
IHG, PMS,

INT, PML,
NBU and
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PropertyName

Description

Unit
(S.1)

Specification

Required
for

Extended
for

by the
control
system
controlling
or
monitoring
the
irrigation

controlling the irrigation entity:

valuel, value2, value3, value4, value5, value6,
value?7.

Where:
valuel: number,

corresponding  to
expressed in volts (V).

with a decimal
the accumulator

point,
voltage

RSV, SSS,
MIH, FTS
and FTL.

NCP.

entity at the
current
moment.

valueZ: percentage from 0 to 100, with a decimal
point, referring to the remaining charge of the
accumulator. This value is determined by the
subsystem and is expressed as a percentage (%). If
the subsystem does not perform this calculation,
this field takes the value "Not supported".

value3: number, with a decimal point, which
corresponds to the register of the signal strength
(Radio Signal Strength), expressed in decibels per
milliwatt (dBm). If this data is not available) this
field takes the value "Not supported”.

value4: associated to value3, listed“ value that
corresponds to the expression<of” the signal
strength, in terms interpretable by the user. The
following range of possible values shall be used,
being the relation with thé’dBm performed by
subsystem:

Very good: excellent signal strength.

Good: good signal strength.

Fair: adequate signal strength.

Poor:poor signal strength.

Very-poor: very poor signal strength.

value5: percentage from 0 to 100, with a decimal
point, corresponding to the percentage (%) of
successful communications in relation to the total
of registered communications. If this data is not
available, this field takes the value "Not supported"”.

Fields value3 and value4 can be complementary or
alternative to value5. That is, every subsystem shall
support values 3 and 4 or, alternatively, value 5.

value6: UTC date recorded by the device clock,
using ISO 8601 format
YYYYMMDDhhmmssthhmm. If no «clock is

avallable, this 11eld takes the value None .

value7: UTC date, using ISO 8601 format
YYYYMMDDDhhmmssthhmm on which value6 has
been recorded or, if it does not exist (value6 is
"None"), the current date in the subsystem.

If the subsystem is not working properly due
power or communication events, values 1, 2, 3, 4, 5,
6 and 7 takes by default the value "Unknown".

Mode

Current
functioning
mode of the
irrigation

N/A

Contains one field:
valuel
Where:

HYS, VIH,
[HG, PMS,
RSV, SSS§,
MIH, FTS

INT, NBU
and NCP.
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L. Unit cpe n Required | Extended

PropertyName | Description (s.1) Specification for for
entity. valuel: indicates the current functioning mode of | and FTL.

the entity considered. It may take one of the

following listed values:

— OnDemand

— Programmed

— Monitoring (when no other type of procedural
element are in running status)

The value 1 are related to the type of procedural

element in execution at the entity.

CunjulativeVol | Current m3 Contains one field: HYS,IRA, || RSV, NCP

umgOut value of valuel VIH, [HG, || and DSM.
volume Where: PMS, INT,
registered ' SSS, NBU,
by the Valuel: number with a decimal point containing | M[H and
irrigation the cumulative volume delivered since~thé date | prs.
entity in its when the totalizer device was~~Installed
outputs. (MeterReplacementEvent static datum).

IntefnalFlowO | Current m3/s | Contains one field: PMS and || HYS, IRA,

ut value of valuel FTS. VIH, [HG,
flow Where: INT, RSV,
registered ’ SSS, NBU,
by the valuel: number, with-a decimal point, that contains NCP, MIH
irrigation the flow delivered:by the entity. and DSM.
entity in its
outputs.

PregsureOut Current Pa Contains'‘one field: PMS, FTS || HYS, VIH,
value of valuet and WFS. || [HG, INT,
pressure ) SSS, NBU,
registered Where: NCP, MIH,
by the valuel: number, with a decimal point, that contains DSM and
irrigation the output pressure of the specified entity. FTL.
entity in its
outputs.

OpehingDegre | Property % Contains one field: HYS, VIH, || INT, NBU
e Fontainipg valuel [HG and || and MIH.
1nformat10n Where: SSS.

referring to

the position valuel: percentage, from 0 to 100, with a decimal

of a shut-off point, referring to the position (from completely

device. open -100 and completely closed - 0) of the shut-
off element of the irrigation entity.

Temperature | Air °C Contains one field: HYS, IHG,
temperatulc”1 valuel PMS, RSV,
e registere ) SSS, NCP
at the Where: and MIH.
entity. valuel: air temperature.

RelativeHumid | Air relative | % Contains one field: HYS, IHG,

ity humidityd valuel PMS, RSV,
registere ) SSS, NCP
at the Where: and MIH.
entity. valuel: relative humidity of the air.
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. L. Unit g Required | Extended

PropertyName | Description (S.L) Specification for for

SolarRadiation | Solar W/m? | Contains one field: HYS, [HG,
radiationd valuel PMS, RSV,
registere ) SSS, NCP
at the Where: and MIH.
entity. valuel: solar radiation.

WindParamete | Wind speed | m/s, | Contains two fields separated by commas: HYS, IHG,

rs and deg | valuel, value2 PMS, RSV,
direction Where: SSS;NCP
registered ' and \M[H.
at the valuel: wind speed.
entity. Value2: wind direction.

Rainfall Rainfall m3/m | Contains one field: HYS, IHG,
regilstered 2/s valuel PMS, RSV,
at the SSS, NCP
entity. Where: and M[H.

valuel: Cumulative volume of rain water.

CumulativeVYol | Current m3 Contains one field: IRA, IHG, |PMS, RSV,

umeln value of valuel INT and | NBU, §SS
volume Where: FTS. and NCP.
registered '
by the valuel: number with a decimal\point containing
irrigation the cumulative volume received since the date
entity in its when the totalizer device was-installed.
inputs.

InternalFlowIn | Current m3/s | Contains one field: FTS IRA, IHG,
value of valuel PMS, INT,
flow Where: RSV, NBU
registered ' and NCP.
by the valuel: mumber, with a decimal point, that contains
irrigation the flowreceived by the entity.
entity in its
inputs.

Pressureln Current Pa Contains one field: INT, FTS | IHG, PMS,
value of valuel and WFS. gsBﬁ' N((JjP,
pressure ) an
registered Where: FTL.
by the valuel: number, with a decimal point, that contains
irrigation the output pressure of the entity.
entity in its
inputs.

InstantPOW I Cul I Cllt ‘VAV, CUlltaillD UIIC ficld- Pl‘vll’s PIIVIA’L, I TS
amount of valuel and WFS.
power )
absorbed Where:
by the valuel: number, with a decimal point, that contains
entity the absorbed instant electric power by the entity.
during the
execution of
its
functionaliti
es.

EnergyConsum | Entity Ws, Contains two fields: PMS FTS and
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L. Unit cpe n Required | Extended
PropertyName | Description (s.1) Specification for for
ption energy VArs |valuel, value2 WES.
consumptio Where:
n. . . .
valuel: number, with a decimal point,
corresponding to the active energy consumed by
the entity since the date when the counting at the
energy meter device was started
(EnergyMeterCounterStart static datum).
'V'dlucz. llulll‘Ut,'l ) WiLll d dCLillldl lJUillL,
corresponding to the reactive energy consumed by
the entity since the date when the counting at the
energy meter device was started
(EnergyMeterCounterStart static datum).
EntifyPerform | Entity % Contains one field: PMS
ancq hydraulic valuel
erformanc
Ie) Where:
valuel: percentage, from 0 to 100, with a decimal
point corresponding to the entity® performance
during the execution of its functionalities. This
property is obtained via the.properties given in
Formula (1):
Ep(%) = 9804,14xFoytx(Pout/9804,14) )
Ipgwer
Ep = Entity Perform
Fout = Internal’flow out
Pout = Pressure out
Ipower = IN'stant power
PowerOnTime | Entity S, Contains three fields: PMS, FTS || PML, DSM
accumulate | N/A;S valuel, value2, value3 and WFS (| and FTL.
d. activity Where:
time.
valuel: number, with a decimal point,
corresponding to the accumulated time since the
date when the PowerOnTimeCounter was started.
Value2: integer corresponding to the number of
times that the entity has been executing its
functionalities.
Value3: number, with a decimal point,
corresponding to the accumulated time on which
£k it L L 3 A ctizzit O 1l
the—entity—has—been—in—AetvitrStatus—Hnlknown
and/or OutofOrder.
Capacity Volume m3, % | Contains two fields: RSV NCP, PMS,
}c)on';iiined valuel, value2 EII{;‘ and
y the ) :
entity. Where:

valuel: number with a decimal point, containing
the current volume contained by the entity.
Expressed in cubic metres.

Value2: percentage, from 0 to 100 with a decimal
point, corresponding to the quotient between the
valuel and the DesignCapacity static datum.
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. L. Unit g Required | Extended
PropertyName | Description (S.L) Specification for for
SoilWaterCont | Water %, Contains from two to n fields, grouped in pairs. HYS, [HG,
ent contained |string | Each pair corresponds to a reference area existing NCP, MIH
by the soil in the entity: and SSB.
linked to (valuel, value2),(value n-1,value n)
the entity in
Where:
areference
area. valuel: percentage, from 0 to 100 with a decimal
point, corresponding to the water volume
contained in the soil porosity.
Value2: string with the geographical location of the
valuel with its internal fields separed by commas.
The content of value 2 uses the spatial data
information defined on 6.2.1 for point geometry
entities.
SoilWaterPdte | Energy Pa, Contains from two to n fields, grouped in pairs. HYS, IHG,
ntial state of string | Each pair corresponds to a reference area existing NCP, MIH
water in the in the entity: and SYB.
soil}iinkec.i (valuel, value2),(value n-1,value n)
itrc:; e entity Where:
reference valuel: number with a decimal peint, containing
area. the current water retaining potential of the soil.
Value2: string with the geographical location of the
valuel with its internal fields separed by commas.
The content of value\2 uses the spatial data
information defined,.@n 6.2.1 for point geometry
entities.
SoilTemperatu | Temperatur | °C, Contains from_two to n fields, grouped in pairs. HYS, IHG,
re e in the soil |string | Each pair¢orfesponds to a reference area existing NCP, MIH
linked to in the entity: and SYB.
the entity in (valuel,'value2),(value n-1,value n)
areference
Where:
area.
valuel: number with a decimal point, containing
the current temperature of the soil.
Value2: string with the geographical location of the
valuel with its internal fields separed by commas.
The content of value 2 uses the spatial data
information defined on 6.2.1 for point geometry
entities.
SoilConductjvit[\Conductivit |S/m, |Contains from two to n fields, grouped in pairs. HYS, IHG,
y y in the soil |string | Each pair corresponds to a reference area existing NCP, NITH
linked to in the entity: and SSB.

the entity in
areference
area.

(valuel, value2),(value n-1,value n)
Where:

valuel: number with a decimal point, containing
the current conductivity of the soil.

Value2: string with the geographical location of the
valuel with its internal fields separed by commas.
The content of value 2 uses the spatial data
information defined on 6.2.1 for point geometry
entities.
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L. Unit cpe n Required | Extended
PropertyName | Description (s.1) Specification for for
WaterAcidity | Acidity N/A | Contains one field: FTS
value of the valuel
water. Where:
valuel: number, with a decimal point, containing
the pH of the water.
WaterConducti | Electrical S/m | Where: FTS
vity conduetivit vatue tTumber, witha decimal point, Conmtaining
y of the the current conductivity of the water. Expressed in
water. S/m.
Diff¢rentialPre | Pressure Pa Contains one field: WES FTL
ssutje diference valuel
betwee.n Where:
the entity
inlet and Valuel: number with a decimal point eqntdining
output. the pressure difference between the~entity inlet
and output. Expressed in pascals.
The properties in use vary with the irrigation entity modeled.\t is required to take into gccount the
properties defined as required or extended for each irrigation’entity in the table. A numbkr of these
properties are common between entities. Additional entities may require properties which have not yet
beeh defined.
Each subsystem controlling an irrigation entity shall support its required properties defingd in Table

43.
sub

5.5

The
the

Additionally, for extended properties, and.taking into account that can be implemented
Kystem responds to one of the following situations.

The property is not supported by the subsystem. The subsystem shall generate the mqg
supported” when the-value of such property is requested.

Entity events

specification of events for all irrigation entities is presented in Table 44, where are on
events related to the entity. Table 79 includes the events related to procedural elements.

In those events where EventName-Field2 is defined as Active/Inactive, the value Active

or not, the

The property is supported and in uset-The subsystem shall return its value as defined in Table 43.

The property is supported by the subsystem but non-existent in the irrigation ¢ntity. The
subsystem shall generate the.message “Unavailable” when the value of such property is requested.

ssage “Not

y included

should be

understood as corresponding to the activation (or starting) of the event and the value Inactive as
corresponding to the deactivation (or ending) of the event. Thus, to generate the event with Inactive
value in field 2, it is required that previously has had Active value, always occurring the inactivation
after the activation. Note that the listed events can be extended with new events and with the

dev

elopment of additional entities.
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Table 44 — EventName

EventName- EventName- EventName- Description Apblies to
Field1 Field2 Field3 P PP

ActivityStatusChanged Previous value Current value | The ActivityStatus property changes All entities
its value.

SystemStatusUnknown The SystemStatus property changes PMS, RSV,
its value to unknown. SSS, FTS, WFS,

NCP, HYS,
VIH, IHG and
MIH

ModeChangedl Previous value Current value | The Mode property changes its value. | All entities

InternalFlowPutlsNot0OOpening | Active/Inactive Activation/deactivation of flow other | HYSand YIH

DegreelsO than zero with entity closed event.

GeneralFailuge Active/Inactive Activation/deactivation of a general PMS, RSV{FTS
failure in an unit entity. The entityis and WFS
not available when the event'is active.

Failure Active/Inactive Failure in on status in anr equipment PML, NCP
module entity. The entity“is not NBU, DSM
available when theevent is active. and FTL.

CumulativeV¢lumeOutSync Previous value Current value | The CumulativeVolumeOut property All entities
has been synchronized.

MinimumCapacity Active/Inactive | Currentvalue | Activatioh/deactivation of minimum RSV, FRT And
level reached on a source entity. DLT
Related to Capacity property.

MaximumCapacity Active/Inactive | Current value _t“\Activation/deactivation of maximum | RSV, FRT pnd
level reached on a destination entity. DLT
Related to Capacity property.

CumulativeV¢lumeln#Cumulativ The CumulativeVolumeOut and INT, NBU pnd

eVolumeOut CumulativeVolumeln properties, has [HG
not the same value (5 %).

ContinuosClepning Active/Inactive Activation/deactivation of a failure WEFS and FTL
on in filter flushing.

MaxWorkingPressure Active)/Inactive Activation/deactivation of maximum | WFS
working pressure detected.

MinWorkingRressure Active/Inactive Activation/deactivation of minimum WEFS
working pressure detected.

AutonomyWdrning Active/Inactive | Remaining Activation/deactivation of an event: All entities

autonomy the energy autonomy of the irrigation
(voltage) entity is near to end.

AccessWarnihg Active/Inactive Activation/deactivation of a warning | All entities
of physical access to the irrigation
entity.

SubsystemEvent Available to Available to Open event for proprietary events of | All entities

define define a subsystem.

AccumulativePropertySync Previous value Current value | The value of a accumulative property | All entities

has been synchronized.
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Interoperability III: Exchange of data from procedural elements performed in

irrigation entities

General outline

The second part of exchangeable data is associated to the processes performed by the irrigation entities
included in the physical model of this document. These processes are identified in the procedural model
in this document. Among others, the data exchange allows to:

goenerate nrocedural elements for an irrigation entity:
o r (=] J 7

All
the

execute actions over these procedural elements;
monitor their statuses;
generate events related; and

obtain partial and final reports.

the elements described in the procedural model contains the n€cessary information to characterize
r status when requested. In certain status a procedural element may not accept the ekecution of
actipns over it.

6.2 Statuses and actions
This document defines five basic statuses for the procedural elements.
Table 45 — Proc¢edural elements statuses
Status Description
Idle Initial status. Awaiting a start condition.
Runqing The start'condition has been reached; the programmed tasks are being pefformed.
Stop;}ed The procedural element has been detained by means of a request for stopging.
Comllleted An end condition has been reached and it is finished.
Unknown The status is not known at the moment of the request.
The actions available to be applied to the procedural elements are included in Table 46.
Table 46 — Actions available in each status
Idle Running Stopped Completed
StopRecipe YES YES NO NO
6.3 Types of Operation recipes
6.3.1 General

According to the types of irrigation entities, the Operation recipe types are defined in Table 47.
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Table 47 — Operation recipes

Operation recipe type - . Property
(RecipeType) Description Applicable to Mode value

IrrigationRecipel Supply of water (or irrigation) by time or|HYS, IHG/VIH and | Programmed
volume. SSS

IrrigationRecipe2 Supply of water (or irrigation) without end | HYS OnDemand
condition.

IrrigationRecipe3 Supply of water (or irrigation) based on a|HYS, IHG/VIH and | Programmed
calendar and executions by time or volume. S85

IrrigationRedipe4 Supply of water (or irrigation) based on |HYS and SSS Programmed
thresholds.

PumpingRecipel Pumping of irrigation water according to a flow | PMS Programmed
rate set point.

PumpingRecipe2 Pumping of irrigation water according to flow | PMS Programmed
rate and level set points, typically related to
RSV.

PumpingRecipe3 Pumping of irrigation water according to a|PMS OnDemand
pressure set point, typically required by a INT.

PumpingRecipe4 Pumping of irrigation wate according to flow | PMS OnDemand
rate and pressure set points, typically required
by a INT.

PumpingRecipe5 Pumping of irrigation water attending to time | PMS Programmaed
habilitation.

NetworkBrarchRecipel Procedure of water delivering*to one or more | NBU N/A
recipients, guaranteeing the“presure and flow
requirements.

ControlPointRecipel Programming of a ‘cohtrol point for safety and | NCP N/A
maintenance pugposes.

ControlPointRecipe2 Programmirnig Jof a control point to provide | NCP Programmed
specific flow rate or pressure downstream the
irrigation/entity.

ControlPointRecipe3 Programming of a control point to monitorize | NCP Monitoring
ene or more properties of the irrigation entity.

FertigationRe¢cipel Addition of fertilizers to the irrigation water by | FTS Programmed
injection of a proportional quantity of fertilizer
to a volume of irrigation water.

FertigationRecipe2 Addition of fertilizers to the irrigation water by | FTS Programmed
Injection of a proportional quantity of fertilizer
throughout the Operation.

FertigationRecipe3 Addition of fertilizers to the irrigation water by | FTS Programmed
injection of a bulk of fertilizer based on a time
criteria during the Operation.

FertigationRecipe4 Addition of fertilizers to the irrigation water by | FTS Programmed
injection of a bulk of fertilizer based on a
volume criteria during the Operation.

FertigationRecipe5 Addition of a premixed fertilizer to the|FTS Programmed

irrigation water.
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Operation recipe type . . Property
(RecipeType) Description Applicable to Mode value
FiltrationRecipel Physical treatment of irrigation water to reduce | WSF Programmed
the amount of solid particles present.

Note that the Operation recipes described in Table 47 can be extended to response to the needs of the
irrigation entities to be included in this document.

6.3.2

Parameterization of header

All the parameters described in the header of an Operation recipe are required.

Table 48 — Generic parameter of the header of an Operation recipe

Header
barameter | parameter Descriptiop
ProcgdurallD string Unique ID of a procedural element.
EntitlyID string Unique ID of the entity for which the Operation is intended.
RecipeType RecipeTtype Recipe type, as describeddn Table 47.

6.313

Tablle 54 presents the formula parameters that are.common to all irrigation Operations.

Formula parameterization (common parameters) for irrigation Operations

Table 49 — Generic parameters for irrigation Operations

Formula (RecipeType)
nitial . Final -
condition Running parameters condition Type Description
Reqpired parameters
StartDate string | Date/time consigned for the staft of the

Operation. In coordinated univejrsal time
(UTC) ISO 8601 format
YYYYMMDDhhmmss+hhmm. Ng default
value, its inclusion is required.

StopRecipe boolean | StopRecipe action is sent to the subsystem.
Default value 0.
NewRecipe queue | Another queuing Operation reaghes its start
tomditiomStartbate):
Optional parameters
OpeningDegree integer | Opening degree of the entity, expressed as a
percentage. Dead zone +5. Default value
100.
Optional conditioning parameters
MonCumulativeVolumeOut boolean | Activate/deactivate the monitoring of the

output volume. Default value 0.
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Formula (RecipeType)
Initial . Final N
condition Running parameters condition Type Description
MonlInternalFlowOut boolean | Activate/deactivate the monitoring of the
output flow. Default value 0.
MonPressureOut boolean | Activate/deactivate the monitoring of the
output pressure. Default value 0.

Required parameters conditioned by activation of the monitoring of a

cumulative property:

CumulativeYolumeOut
ThresholdHH decimal | Very high threshold value of the preperty
for which monitoring is activated) When the
ThresholdHH is exceeded, during the
configured time, an eventis generated.
Optional parameters conditioned by activation of the monitoring of a cumulative property: CuntulativeVolumeQut

CmdHH

boolean

Its activation forces)the Operation to stdp
its execution when ThresholdHH is reached.
Parameter conditioned by

ThresholdHH.Default value 0.

Required pqrameters conditioned by activation of the monitoring of a

property: InternalFlowOut, PressureOut

ThresholdHH

decimal

Very high threshold value of the property
for which monitoring is activated. When the
ThresholdHH is exceeded, during the
configured time, an event is generated.
Required if ThresholdLL=0.

ThresholdLL

decimal

Very low threshold value of the property
for which monitoring is activated. When the
ThresholdLL is exceeded, during the
configured time, an event is generated.
Required if ThresholdHH=0.

Optional pa

ameters conditioned by activation of the monitoring of a

property: InternalFlowOut, PressureOut

TimeHH

integer

Time in seconds where the threshold HH
shall be exceeded. Parameter conditiong¢d
by ThresholdHH. Default value 30 secon(ds.

CmdHH

boolean

Its activation forces the Operation to stdp
when ThresholdHH is reached during the
configured time. Parameter conditioned by
ThresholdHH. Default value 0.

TimeLL

integer

Time in seconds where the threshold LL

shattbeexceeded Parameter conditioned

by ThresholdLL. Default value 30 s.

CmdLL

boolean

Its activation forces the Operation to stop
when ThresholdLL is reached during the
configured time. Parameter conditioned by
ThresholdLL. Default value 0.

6.3.4 Additional parameters of an IrrigationRecipel

The following specific parameters shall be added to the generic parameters to design an Operation
recipe of type IrrigationRecipel. When the recipe is running, the Mode property of the irrigation entity
changes to Programmed.

40
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Table 50 — Specific parameters of IrrigationRecipel

Formula (RecipeType)

condition

Initial Running

parameters

Final condition

Type

Description

Required parameters

MaxDuration

integer

Maximum time of duration of the Operation,

since the start condition has been

reached.

Expressed in seconds. No default value.

Req

lired parameters for SSS and IHG

TimeSequence

string

String composed of one ormore g
two fields separated by/@emmas. |
corresponds to the pardmeterizat
or a VIH. The string can contain ag
groups as this kind of entities has

Each grouprhas:

Valuel:EntityID of the SSB or VIH
value 2.is going to be executed.

Value2: quantity of time to irrigat
in seconds.

roups of
Fach group
on of a SSB
many

the entity.

where the

b, expressed

Opt

onal parameters

MaxVolume

decimal

Maximum volume during the Ope

ration. With

a decimal point and expressed in m3. No

default value.

Opt

onal parameters for SSS and IHG

VolumeSequence

string

String composed of one or more g
two fields separated by commas. |
corresponds to the parameterizat
or a VIH. The string can contain as
groups as this kind of entities has

Each group has:

Valuel: EntityID of the SSB or VIH
value 2 is going to be executed.

roups of
tach group
on of a SSb
many

the entity.

where the

Value2: quantity of water to irrigate,

expressed in m3.

Opt

onal conditioning parameters

Rep

ptition

boolean

Activate the Operation repetition.
value 0 (deactivate).

Default

Req

1Ired parameters conditioned by acCtivallon oI’ kepetition

RepetitionInterval

integer

Time interval between repetitions, expressed
in seconds and added to the StartDate

parameter of the last execution.

RepetitionNumber

integer

Number of times that the RepetitionInterval
parameter shall be repeated. Without

limitation.

If the repetition of the operation is set up, any of the resulting repetitions shall be considered an
instance of it. The subsystem in charge shall assign an internal identification for each instance of the
operation.
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6.3.5 Additional parameters of a IrrigationRecipe3

The following specific parameters shall be added to the generic parameters to design an Operation
recipe of type IrrigationRecipe3. When the recipe is running, the Mode property of the irrigation entity
shall be changed to Programmed.

Table 51 — Specific parameters of IrrigationRecipe3

Formula (RecipeType)

Initial
condition

Rumming
parameters

Final condition

Type

Description

Required pdrameters

MaxDuration

integer

Maximum time of duration of the Operatid

Expressed in seconds. No.default value.

since the start condition has béen reached|

n’

WeekCalendar

string

Contains 7 fields separated by commas,

and the last for<Sunday according to
ISO 8601),Each field can take one of the n|
values:

— Value=1, when the irrigation recipe
should be executed in that day.

=~ Value=0, irrigation recipe should not
executed in that day.

Without default values.

representing a week (first field is for Monglay

ext

be

FinalDate

string

Date/time consigned for the end of the
Operation. In coordinated universal time
(UTC) ISO 8601 format
YYYYMMDDhhmmss+hhmm. No default
value, its inclusion is required.

Optional parameters

MaxVolume

integer

Maximum volume during the Operation. W
a decimal point and expressed in m3. No
default value.

yith

Any of the[resulting repétitions result of the operation setup shall be considered an instance of it.
subsystem|in charge assigns an internal identification for each instance of the operation.

6.3.6 Additional parameters of a IrrigationRecipe4

The

The design of an Operation type IrrigationRecipe4 requires specific parameters in addition to the
abovementioned generic parameters. An IrrigationRecipe4 shall contain, at least, one of the optional
parameters listed in Table 52. When the recipe is running, the Mode property of the irrigation entity
shall be changed to Programmed.

Table 52 — Specific parameters of IrrigationRecipe4

Formula (RecipeType)

Initial condition

Running
parameters

Final condition

Type Description

Required parameters
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Formula (RecipeType)

Initial condition

Running
parameters

Final condition

Type

Description

MaxDuration

integer

Maximum time of duration of the Operation,
since the start condition has been reached.
Expressed in seconds. No default value.

Optional parameters

MaxRainfall

string

Contains 2 fields separated by commas:

Field 1. Maximum rainfall

with a

decimal point, that stops the Operation
during its execution.‘Expressed in

m3/m2/s. No default.valug.

Field 2. Time in’seconds W

here the

field 1 shall'be exceeded. Parameter
conditioned.by ThresholdHH. Default

value B0's.

MaxWindSpeed

string

Contains 2'fields separated by

Bield 1. Maximum wind s

ommas:

eed, with a

decimal point, obtained frpm the
WindParameters property that stops
the Operation during its ekecution.

Expressed in m/s. No defd
Field 2. Time in seconds W

ult value.
here the

field 1 shall be exceeded. Parameter
conditioned by ThresholdHH. Default

value 30 s.

Min$oilWaterContent

string

Contains 2 fields separated by

Field 1. Minimum value of
WaterSoilContent propert
decimal point, that starts
Operation. Expressed in ¢
value.

Field 2. Time in seconds W
field 1 shall be exceeded.
conditioned by Threshold
value 30 s.

ommas:
the

y, with a

he

. No default

here the
Parameter
HH. Default

MaxSoilWaterContent

string

Contains 2 fields separated by

Field 1. Maximum value o
WaterSoilContent, with a
point, that stops the Oper
its execution. Expressed if
default value.

Field 2. Time in seconds W
field 1 shall be exceeded.

ommas:
[ the
Hecimal
ation during
h %. No

here the
Parameter

conditioned }‘\y Threshold

H. Default

value 30 s.

MinSoilWaterPotential

string

Contains 2 fields separated by commas:

Field 1. Minimum value of the
WaterSoilPotential property, with a
decimal point, that starts the
Operation. Expressed in Pa. No default

value.

Field 2. Time in seconds where the
field 1 shall be exceeded. Parameter

conditioned by Threshold
value 30 s.

HH. Default
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Formula (RecipeType)

Initial condition

Running
parameters

Final condition

Type

Description

MaxSoilWaterPotential

string

Contains 2 fields separated by commas:

Field 1. Maximum value of the
WaterSoilPotential, with a decimal

point, that stops the Operation during

its execution. Expressed in Pa. No
default value.

Field 2. Time in seconds where the

field 1 shall be exceeded. Parametd
conditioned by ThresholdHH.'Defa
value 30 s.

je=)

hlt

SolarRadiatig

nTriggerOn

string

Contains 2 fields separated by.commas:

Field 1. Value of the)SelarRadiation
property, with a'decimal point, tha
starts the Opération. Expressed in
W/mz2. No-default value.

Field 2+Time in seconds where the|
fieldd shall be exceeded. Parametd
conditioned by ThresholdHH. Defa
value 30 s.

j=>)

hlt

SolarRadiationTriggerOff

string

Contains 2 fields separated by commas:

Field 1. Value of the SolarRadiation
property, with a decimal point, tha
stops the Operation during its
execution. Expressed in W/mz2. No
default value.

Field 2. Time in seconds where the|
field 1 shall be exceeded. Parametd
conditioned by ThresholdHH. Defa
value 30 s.

—_—

it

6.3.7

This Operation recipe cannot be setip by the user to avoid its omission.

The subsys
the Operat
condition,

An additio
simultanei
5.2.

tem responsible-shoeuld establish as Initial condition the first start date (StartDate) an:lf)ng
ons for its contained entities. The same criterion shall be used to define the Operation final
sing the last fintal date among the Operations to execute by its contained entities.

hal checkis required for a NetworkBranchRecipel. The subsystem analyses the maxin
y during all the NBU Operation and blocks the execution when overcomes the one fixe

Farmula parameterization for NetworkBranchRecipel

um
d at
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Table 53 — Generic parameters of the recipe formula for NetworkBranchRecipe1l

Formula (RecipeType)
Initial . Final -
condition Running parameters condition Type Description
Required parameters
StartDate string | The initial condition of the first Operation

of the contained entities is reached.

Date/time consigned for the start of the

Operation. In coordinated univelsal time
(UTC) ISO 8601 format
YYYYMMDDhhmmssthhmm. Nq default
value, its inclusion is féquired.

StopRecipe boolean | StopRecipe action js'Sent to the fubsystem.
Default value 0. The subsystem $tops all the
contained Operations in Idle or Running

status.

MaxDuration |integer |The eénd time condition of the lapt
Operation of the contained entitiies is
reached.

NewRecipe queue S | Another queuing Operation reaghes its start
condition (StartDate).

Optlonal conditioning parameters

MonCumulativeVolumeOut boolean | Activate/deactivate the monitorjing of the
output volume. Default value 0.

MonlInternalFlowOut boolean | Activate/deactivate the monitorjing of the
output flow. Default value 0.

MonPressureOut boolean | Activate/deactivate the monitorjing of the
output pressure. Default value Q.

MonCumulativeVoliimeln boolean | Activate/deactivate the monitorjing of the
input volume. Default value 0.

MonlInternalFlowIn boolean | Activate/deactivate the monitorjing of the
input flow. Default value 0.

MonPressureln boolean | Activate/deactivate the monitorjing of the
input pressure. Default value 0.

Reqpired parameters conditioned by activation of the monitoring of a cumulative property:
CunjulativeVolumeOut and CumulativeVolumeln.

ThresholdHH decimal | Very high threshold value of the| property
for which monitoring is activated. When the
ThresholdHH is exceeded, during the
configured time, an event is generated.

Optional parameters conditioned by activation of the monitoring of a cumulative property: CumulativeVolumeOut
and CumulativeVolumeln.

CmdHH boolean | Its activation forces the Operation to stop
its execution when ThresholdHH is reached.
Default value 0.

Required parameters conditioned by activation of the monitoring of a property: InternalFlowOut, PressureOut,
InternalFlowIn and Pressureln
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Formula (RecipeType)
Initial . Final -
condition Running parameters condition Type Description
ThresholdHH decimal | Very high threshold value of the property

for which monitoring is activated. When the
ThresholdHH is exceeded, during the
configured time, an event is generated.
Required if ThresholdLL=0.

ThresholdLL.L

decimal

Very low threshold value of the propert;

for which monitoring is activated. When the
ThresholdLL is exceeded, during the
configured time, an event is generated.
Required if ThresholdHH=0.

Optional pafameters conditioned by activat
InternalFlowIn and Pressureln.

ion of the monitoring of a

property: InternalFlowQut, PressureOut,

TimeHH

integer

Time in seconds where the ThresholdHH
shall be exceeded) Parameter conditiondd
by ThresholdHH. Default value 30 s.

CmdHH

boolean

Its activation forces the Operation to stdp
whenyThresholdHH is reached during th
configured time. Parameter conditioned| by
ThresholdHH. Default value 0.

[¢’)

TimeLL

integer

Time in seconds where the ThresholdLL
shall be exceeded. Parameter conditiong¢d
by ThresholdLL. Default value 30 s.

CmdLL

boolean

Its activation forces the Operation to stdp
when ThresholdHH is reached during th
configured time. Parameter conditioned by
ThresholdLL. Default value 0.

[¢’)

6.3.8

Table 54 — Generic parameters for pumping Operations

Formula parameterization (common parameters) for pumping Operations

Formula (RecipeType)

Initial
condition

Running/parameters

Final
condition

Type

Description

Required p;Jra

meters

StartDate

string

Date/time consigned for the start of the
Operation. In coordinated universal timp

(UTC) ISO 8601 format
YYYYMMDDhhmmss+hhmm. No default
value, its inclusion is required.

StopRecipe boolean | StopRecipe action is sent to the subsystem.
Default value 0.
MaxDuration |integer | Maximum time of duration of the

Operation, since the start condition has
been reached. Expressed in seconds. No
default value.
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Formula (RecipeType)
Initial . Final -
condition Running parameters condition Type Description
NewRecipe queue | Another queuing Operation reaches its start

condition (StartDate).

Optional parameters

MaxVolume

integer

Maximum volume during the Operation.

With a decimal point and expregsed in m3.
No default value.

Optional conditioning parameters

Repktition

boolean

Activate/deactivate the recipe repetition.
Default value 0.

WeekCalendar

string

Contains 7 fields, representing 4 week (first

field is for Monday and the last for Sunday

according to ISO 8601). Each field can take

one-of the next values:

=< Value=1, when the irrigatign recipe
should be executed in that flay.

— Value=0, irrigation recipe should not
be executed in that day.

Without default values.

MonCumulativeVolumeOut

boolean

Activate/deactivate the monitofing of the
output volume. Default value 0.

MonlInternalFlowOut

boolean

Activate/deactivate the monitofing of the
output flow. Default value 0.

MonPressureOut

boolean

Activate/deactivate the monitoting of the
output pressure. Default value (.

Reqpired para

meters conditioned by activation of Repetition

Repetitionlnterval integer | Time interval between repetitions,
expressed in seconds and added to the
StartDate of the last execution.

RepetitionNumber integer | Number of times that the

RepetitionInterval parameter shall be
repeated. Without limitation.

Reqpired para

meters conditioned by activation of WeekCalendar

FinalDate

string

Date/time consigned for the end of the
Operation. In coordinated universal time
(UTC) ISO 8601 format
YYYYMMDDhhmmssthhmm. No default
value, its inclusion is required.

Required para

CumulativeVolumeOut

meters conditioned by activation of the monitoring of a

cumulative property:

ThresholdHH

decimal

Very high threshold value of the property
for which monitoring is activated. When the
ThresholdHH is exceeded, during the
configured time, an event is generated.

© ISO 2024 - All rights reserved

47



https://standardsiso.com/api/?name=18f13cdc569f8202ce20f8d7513e4466

IS0 21622-3:2024(E)

Formula (RecipeType)
Initial . Final L
condition Running parameters condition Type Description

Optional parameters conditioned by activation of the monitoring of a cumulative property: CumulativeVolumeOut

CmdHH

boolean

its execution when ThresholdHH is
reached. Default value 0.

Its activation forces the Operation to stop

Required pqra

meters conditioned by activation of the monitoring of a

property: InternalFlowOut, PressureQut

ThresholdHH

decimal

Very high threshold value of the proper
for which monitoring is activated/When
ThresholdHH is exceeded, during the
configured time, an event'is generated.
Required if ThresholdLE=0.

y
the

ThresholdLL

decimal

Very low threshold\value of the propert
for which monitoring is activated. When
ThresholdLIis‘exceeded, during the
configured time, an event is generated.
Requirediif ThresholdHH=0.

the

Optional pa

ameters conditioned by activation of the monitoring of a propetty: InternalFlowOut, PressureOut

TimeHH

integer

Time in seconds where the ThresholdH]
shall be exceeded. Parameter conditiong
by ThresholdHH. Default value 30 s.

==

d

CmdHH

boolean

Its activation forces the Operation to std
when ThresholdHH is reached during tH
configured time. Parameter conditioned
ThresholdHH. Default value 0.

(¢°]

by

TimeLL

integer

Time in seconds where the ThresholdL]j
shall be exceeded. Parameter conditiong
by ThresholdLL. Default value 30 s.

d

CmdLL

boolean

Its activation forces the Operation to wh
ThresholdHH is reached during the
configured time. Parameter conditioned
ThresholdLL. Default value 0.

by

6.3.9 Ad

ditional parameters of a PumpingRecipel

Table 55 — Specific parameters for PumpingRecipel

Formula (RecipeType)
Initial . Final o
- Running parameters - Type Description
condition gp condition yp P
Required parameters

InternalFlowOutSetPoint decimal | Flow rate setpoint, with a decimal point, to
maintain during the Operation execution.
With a decimal point and expresed in m3/s.
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6.3.10 Additional parameters of a PumpingRecipe2

Table 56 — Specific parameters for PumpingRecipe2

Formula (RecipeType)

Initial
condition

Running parameters

Final
condition

Type

Description

Required parameters

SourceLevel_InternalFlo

string

LevelFlowRate setpoints to accomplish

wOutSetPoint

during the Operation execution.
parameter contains one or.more|
FlowRate relations whene;

— Valuel: Is the mihimum lev
at source for a'certain Value
expressed itrmetres.

— Value2:1s the flow rate setp
follow for corresponding th
expressed in m3/s.

TheMaluel shall be measured to
Which Value2 is used as setpoint

Each pair of values is separated
There is no limitation to the nun
included in the parameter.

The
Level-

bl required
2:

oint to
e Valuel,

define

by commas.
ber of pairs

DestinationLevel_Intern
alFlowOutSetPoint

string

Level-FlowRate setpoints to acc
during the Operation execution.
parameter contains one or more|
FlowRate relations where:

— Valuel: Is the minimum lev
at destination for a certain \
expressed in metres.

— Value2: Is the flow rate setp
follow for the correspondin
expressed in m3/s.

The Valuel shall be measured to
which Value2 is used as setpoint

Each pair of values is separated
There is no limitation to the nun
included in the parameter.

mplish
The
Level-

bl required
Value2,

oint to
o Valuel,

define

by commas.
ber of pairs

This Operation type not allows the simultaneous use

DesftinationLevel-FlowRateSetPoint.

of SourceLevel-FlowRateSet

Point and

6.3.11 Additional parameters of a PumpingRecipe3

Table 57 — Specific parameters for PumpingRecipe3

Formula (RecipeType)

Initial
condition

Running parameters

Final condition

Type

Description

Required parameters
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PressureOutSetPoint

decimal

Pressure setpoint, with a decimal point, to
maintain during the Operation execution.
With a decimal point and expresed in Pa.

6.3.12 Additional parameters of a PumpingRecipe4

Table 58 — Specific parameters for PumpingRecipe4

Formula (RecipeType)
Init.ia.ll Running parameters Final condition | Type Description
condition
Required pqrameters
InternalFlowOutSetPoint_ string | FlowRate-Pressure setpoints to accomplish

PressureOutSetPoint

during the Operation execution. The
parameter contains one or more FlowRa
Pressure relations where:

— Valued: Is the flow rate required for
certdin Value2, expressed in m3/s.

—Value2: Is the pressure setpoint to
follow for the corresponding Valuel
expressed in Pa.

The value 1 shall be measured to define
which ValueZ is used as setpoint.

Each pair of values shall be separated by
commas. There is no limitation to the

[«5)

number of pairs included in the parameter.

6.3.13 Ad

The Pumpi

6.3.14 Formula parameterization (common parameters) for control point Operations

Table/59"— Generic parameters for control point Operations

ditional parameters of a PumpingRecipe5

ngRecipe5 uses only the.common parameters for pumping Operations.

Formula (RecipeType)
Initial . Final -
condition Running parameters condition Type Description
Required paranreters
StartDate string | Date/time consigned for the start of the

(UTC) ISO 8601 format
YYYYMMDDhhmmss+hhmm. No default
value, its inclusion is required.

Operation. In coordinated universal time

StopRecipe

boolean

Default value 0.

StopRecipe action is sent to the subsystem.
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Formula (RecipeType)
Initial Running parameters Final Type Description
condition Ep condition yp P
MaxDuration |integer | Maximum time of duration of the
Operation, since the start condition has
been reached. Expressed in seconds. No
default value.
NewRecipe queue | Another queuing Operation reaches its start
condition (StartDate)
Optlonal conditioning parameters
MonCumulativeVolumeOQOut boolean | Activate/deactivate the menitoring of the
output volume. Defaultvalue 0.
MonlInternalFlowOut boolean | Activate/deactivate the monitorfing of the
output flow. Default value 0.
MonPressureOut boolean | Activate/deactivate the monitorfing of the

output'pressure. Default value (.

Reqpired para
CunjulativeVolumeOut

meters conditioned by activation of the monitoring of a

cumulative property:

ThresholdHH

decimal

Very high threshold value of thg
for which monitoring is activate|
threshold HH is exceeded, durin
configured time, an event is gen|

property

d. When the
g the
erated.

Opt

onal parameters conditioned by activation of the monitoring of a cumulative property: Cumulative

VolumeOut

CmdHH

boolean

Its activation forces the Operati
when ThresholdHH is reached d
configured time. Default value 0

bn to stop
uring the

Reqpired para

meters conditioned by activation of the monitoring of a

property: InternalFlowOut, Pres

sureOut

ThresholdHH

decimal

Very high threshold value of the
for which monitoring is activate|
threshold HH is exceeded, durin
configured time, an event is gen|
Required if ThresholdLL=0.

property

d. When the
g the
erated.

ThrésholdLL

decimal

Very low threshold value of the
for which monitoring is activate|
threshold LL is exceeded during
configured time, an event is gen
Required if ThresholdHH=0.

property

d. When the
the

erated.

onal parameters conditioned by activation of the monitoring of a property: InternalFlowQut, Press

ureOut

Opt

TimeHH

integer

Time in seconds where the threshold HH

shall be exceeded. Parameter co

nditioned

by ThresholdHH. Default value 30 s.

CmdHH

boolean

Its activation forces the Operation to stop
when ThresholdHH is reached during the
configured time. Parameter conditioned by

ThresholdHH. Default value 0.

TimeLL

integer

Time in seconds where the threshold LL

shall be exceeded. Parameter co
by ThresholdLL. Default value 3

nditioned
0s.
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Formula (RecipeType)
Initial . Final L
condition Running parameters condition Type Description
CmdLL boolean | Its activation forces the Operation to stop

when ThresholdHH is reached during th
configured time. Parameter conditioned
ThresholdLL. Default value 0.

e
by

6.3.15 Formula parameterization for ControlPointRecipel

The ContrdlPoint1 uses only the common parameters for control point Operations.

6.3.16 Formula parameterization for ControlPointRecipe2

Table 60 — Specific parameters for ControlPointRecipe2

Formula (RecipeType)
Initial . Final A
condition Running parameters condition Type Description
Optional parameters
InternalFlowOutSetPoint decimal | Flow Setpoint, with a decimal point, to

With a decimal point and expresed in m3

maintain during the Operation execution.

PressureOutSetPoint

decimal

Pressure setpoint, with a decimal point, §

With a decimal point and expresed in Pa

maintain during the Operation execution.

6.3.17 Formula parameterization for ControlPointRecipe3

Table 61 — Specific parameters for ControlPointRecipe3

Formula (RecipeType)
Imt.u.ll Running Final condition Type Description
condition parameters
Optional parameters

MaxLeveél decimal Level setpoint which determines that the entity
is at full capacity for the closing of its water
inputs. With a decimal point and expresed in) m.

MinLevel decimal Level setpoint which determines that the entity
is at empty capacity for the closing of its wa'{er
outputs. With a decimal point and expresed in
m.
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6.3.18 Formula parameterization (common parameters) for fertigation Operations

Table 62 — Generic parameters for fertigation Operations

Formula (RecipeType)
Initial Running . . —
condition parameters Final condition Type Description
Required parameters
StartDate string Date/time consigned for the start of the
Operation. In coordinated universal ftime (UTC)
ISO 8601 format YYYYYYYYMMDDhhmmssZ.
No default value, its inclusion)is’reqyiired.
StopRecipe boolean | StopRecipe action is sent to-the subgystem.
Default value 0.
MaxDuration integer Maximum time of,duration of the Ogeration,
since the starf-eondition has been refached.
Expressed ifi-seconds. No default value.
NewRecipe queue Another-queuing recipe reaches its dtart
condition (StartDate).
Optional parameters
MaxVolume decim@l | Maximum volume during the Operation. With a
decimal point and expressed in m3. No default
value.

6.3

19 Additional parameters of a FertigationRecipel

Table 63 — Parameters of the recipe formula for FertigationRecipel

Formula (RecipeType)

Initial
o Running parameters | Final condition | Type Description
cpndition gp yp P
Regpired parameters
QuantityRatioSetPoint string | String composed of one or more groups of

four fields separated by commas.
corresponds to an injector paramn
The string can contain as many g
DSM has the entity. The fields 3 a
group are mutually exclusive: ma|

Each group
eterization.
foups as

nd 4 of each
y both be

empty but not filled in simultane

usly.

Each group has:

point and expressed in m3, to be

Value3: pH setpoint for dosifying

S/m.

Valuel: DSM number, expressed as an integer.
Value2: quantity of fertilizer, with a decimal

proportionally dosified per volume unit of
irrigation water and directly related to the
total volume to be fertilized (MaxVolume).

adjust.

Value4: electrical conductivity for dosifying
adjust, with a decimal point and expressed in
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Formula (RecipeType)

Initial
p: Runnin, rameters | Final condition | T Description
condition u g parameters al conditio ype escriptio
The value2 can be adapted attending to
value3 or value4 setpoint.
Optional parameters

pHSetPoint real Acidity value, with a decimal point, to
maintain during the Operation execution.

ECSetPoint real Electrical conductivity value, with a degirhal
point, to maintain during the Operation
execution, in S/m.

6.3.20 Additional parameters of a FertigationRecipe2

Table 64 — Parameters of the recipe formula for FertigationRecipe2

Formula (RecipeType)

Initial
conditioh

Running
parameters

Final condition

Type

Description

Required pdrameters

TimeRatioSetPoint

string

String‘composed of one or more groups of]
four fields separated by commas. Each gro
corresponds to an injector parameterizati
The string can contain as many groups as
DSM has the entity. The fields 3 and 4 of e3
group are mutually exclusive: may both be
empty but not filled in simultaneously.

Each group has:
Valuel: DSM number, expressed as an intg
Value2: quantity of time, expressed in
seconds, during which the fertilizer is goin
be proportionally dosified until the Operaf
reaches its end by time (MaxDuration).

Value3: pH setpoint for dosifying adjust, w
a decimal point.

Value4: electrical conductivity for dosifyin|
adjust, with a decimal point and expressed
S/m.

The value2 can be adapted attending to
value3 or value4 setpoint.

up
b1,

ch

ger.

g to
ion

ith

—-

n

Optional parame

ters

pHSetPoint

real

Acidity value, with a decimal point, to
maintain during the Operation execution.

ECSetPoint

real

Electrical conductivity value, with a decim
point, to maintain during the Operation
execution, in S/m.

al
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6.3.21 Additional parameters of a FertigationRecipe3

Table 65 — Parameters of the recipe formula for FertigationRecipe3

Formula (RecipeType)
Initial Runnin . s -
o g Final condition | Type Description
condition parameters
Required parameters
FertigationTime real String composed of one or more groups of

two fields separated by commas:H
corresponds to an injector params
The string can contain as many gr
DSM has the entity.

Each group has:
Valuel: DSM number, expressed a

ach group
terization.
ups as

5 an integer.

Value2: Time.to'apply the fertilizer bulk by
the DSM, expressed in s.
6.3{22 Additional parameters of a FertigationRecipe4
Table 66 — Parameters of the recipe formiilafor FertigationRecipe4
Formula (RecipeType)
Initial Running . s -
cbndition parameters Final condition\} Type Description
Reqpired parameters
FertigationVolume real String composed of one or more groups of
two fields separated by commas. Hach group
corresponds to an injector paramaterization.
The string can contain as many groups as
DSM has the entity.
Each group has:

Valuel: DSM number, expressed a

Value2: Volume of fertilizer to app
fertigation bulk by the DSM, with ¢
point and expressed in m3.

5 an integer.
ly as
lecimal

6.3{23 Additional parameters of a FertigationRecipe5

The FeftigationRecipe5 uses only the common parameters for fertigation Operations.

© ISO 2024 - All rights reserved

55



https://standardsiso.com/api/?name=18f13cdc569f8202ce20f8d7513e4466

IS0 21622-3:2024(E)

6.3.24 Formula parameterization for FiltrationRecipel

Table 67 — Parameters of the recipe formula for FiltrationRecipel

Formula (RecipeType)
Initial Running . e o
condition parameters Final condition | Type Description
Required parameters
StartDate string | Date/time consigned for the start of the
Operation. In coordinated universal time
(UTC) ISO 8601 format
YYYYMMDDhhmmssZ. No default walue, it
inclusion is required.
StopRecipe boolean | StopRecipe action is sent ta'the’subsysten.
Default value 0.
MaxDuration integer | Maximum time of duration of the Operatign,
since the start condition has been reached.
With decimal point and expressed in seconds.
No default yvalue.
MaxTime integer | Maximuin time between filter flushing, in f.
NewRecipe queue | Another queuing recipe reaches its start
condition (StartDate).
Optional parameters
DifferencialPressure real Pressure diference, measured between filter
inlet and outlet, that activates the filter
flushing. Expressed in Pa. No default valug.
6.4 Types of Unit Procedure recipes
6.4.1 Gegneral
According fo the types of irrigation entities described, the Unit Procedure recipe types are defineg as
indicated in Table 68.
Table 68 — Unit Procedure recipes
. Entity Mode
Unit Pro¢edure recipe type Description Appltlsable when
executing
IrrigationNetfvorkUnitProcedurel | Procedure of water delivering to one or INT N/A
TNOT€ TeCipIents, guaranteeing the
presure and flow requirements.
SolidSetUnitProcedurel Procedure for water delivering to one or | SSS Programmed
more irrigation blocks, guaranteeing the
presure and flow requirements.
PumpingUnitProcedurel Procedure for pumping irrigation water | PMS Programmed
to provide flow with the right pressure
conditions.
ReservoirUnitProcedurel Procedure for monitoring the RSV N/A
storagement of irrigation water.
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Applicable Entity Mode
Unit Procedure recipe type Description pp to when
executing
FertigationUnitProcedurel Procedure for execute a set of FTS Programmed
fertigations.
FiltrationUnitProcedurel Procedure for irrigation water filtration. | WFS Programmed

Note that the unit procedure recipes described in Table 68 can be extended following the complete
desgription of new jrrigation entities to he included in this document

6.4]2 Parameterization of header

All the parameters described in Table 69 are required.

Table 69 — Generic parameter of the header of a Unit Procedure recipe

Header
Name of parameter | Type of parameter Deseription
Pro¢edurallD string Unique ID of a procedutal element.
EntityID string Unique ID of the entity for which the operation is intended.
ReclpeType RecipeType Recipe type, as.described in Table 68.

6.4{3 Formula parameterization for Unit Procedures

This procedural elements recipe cannot be setup by the user to avoid its omission and shall

all ynit procedures.

The responsible for procedural elements generation, should establish as initial condition th
dat¢ (StartDate) among the Operations that it contains. The same criterion shall be used t
end condition, using the last finaldate among the Operations to execute by its contained entit

The subsystem analyses thé maximum simultaneity during all the Unit Procedure execution,

be used in

b first start
b define its
ies.

monitoring

all Qperations to be executed in the irrigation entities composing the recipient entity (INT or SSS). The

subgystem blocks the. creation of the Unit Procedure, or the new Operations adding, when
exefution the simultaneity overcomes the one fixed at 6.1 in order to guarantee the right pr

flow requirements.

Table 70 — Parameters of the recipe formula for Unit Procedures

during its
essure and

Formula (RecipeType)

Initial Running
condition parameters

Final
condition

Type Description

Required parameters

StartDate

contained entities is reached.

inclusion is required.

string | The initial condition of the first Operation of the

Date/time consigned for the start of the Operation. In
coordinated universal time (UTC) ISO 8601 format
YYYYMMDDhhmmss+thhmm. No default value, its
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StopRecipe

boolean | StopRecipe action is sent to the subsystem. Default val

Idle or Running status.

ue

0. The subsystem stops all the contained Operations in

MaxDuration

integer | The final condition of the last Operation of the contain
entities is reached.

ed

NewRecipe

queue | Another queuing Unit Procedure reaches its start
condition (StartDate).

6.5 Types of Procedure recipes

The Proced

ure recipe types are defined in the Table 71.

Table

71 — Procedure recipes

Procedu

"e recipe type

Entity Mod

Description Applicable to when execut

e
ing

IrrigationSec

forProcedurel

General control of the main process to be | IRA N/A
performed (to irrigate), based on the
activities developed in the irrigation
entities (and its dependences) composing
the irrigation sector.

Note that
descriptior

6.5.1 Pa

All the par:

the Procedure recipes described in Table 71 canbe extended following the complete

of new irrigation entities to be included in this document.

rameterization of header

imeters described in the header of a Procedure recipe are required.

Table 72 — Generic parameter of the header of a Unit Procedure recipe

Header

Name of p

arameter

Type of parameter

Description

Procedural

D

string

Unique ID of a procedural element.

EntityID

stying

Unique ID of the entity for which the operation is intended.

RecipeType¢

RecipeType

Recipe type, as described in Table 71.

6.5.2 Formula-parameterization for Procedures

AN

This proce

CroT

all procedures.

lapaantc o H Knr-adla UTErY £l it 13 1\ 1R 1L
ar CTCTIICTICS T CCTPCCarmrotT oSttt apOy trC—uStT tO—av oIt TtS OIS STOT alTt Stranr ot oSt

in

The responsible for procedural elements generation, should establish as Initial condition the first start
date (StartDate) among the Unit Procedures that it contains. The same criterion shall be used to define
its end condition, using the last final date among the Unit Procedures to execute by its contained

entities.

The subsystem analyses the dependencies among the irrigation entities to assure that all required ones
are involved in the Procedure, in order to guarantee the right operational conditions for all of them,
along its execution.

© ISO 2024 - All rights reserved

58



https://standardsiso.com/api/?name=18f13cdc569f8202ce20f8d7513e4466

ISO 21622-3:2024(E)

Table 73 — Parameters of the recipe formula for unit procedures

Formula (RecipeType)

Initial Running Final Tvpe Description
condition parameters condition yp P
Required parameters
StartDate string | The initial condition of the first Operation of the

contained entities is reached.
Date/time consigned for the start of the Operation. In
coordinated universal time (UTC) ISO 8601 format
YYYYMMDDhhmmssthhmm. No defaultvalue| its
inclusion is required.

StopRecipe | boolean | StopRecipe action is sent to the subsystem. Ddfault value
0. The subsystem stops all the ¢ontained Operptions in
Idle or Running status.

MaxDuration | integer | The final condition of the\Jast Operation of thg contained
entities is reached.

NewRecipe |queue |Another queuingProcedure reaches its start dondition
(StartDate).

6.6/ Report
The report of a procedure, unit procedure or operation should be generated at the controfl level that
rung it. The reports of the procedures and unit procedures are generated by data aggregatign from the

repprts of the operations contained. The basic unitof information is, therefore, the operation|jreport.

If the report is from a repetition (instance) of an operation, all the information included|is from it,
including the status.

Table 74 — Report of a Procedure, Unit Procedure or Operation

Report of a procedural element

Field Type Description
Pro¢edurallD string | Unique ID of the procedural element to be reported.
InsthnceNumber integer | Number of the instance to which the report belongs. For opgrations

without repetitions, this field is 0. The value 0 is also used td identify
the report of the original operation. For any other instances [this field
can use values from 1 to n.

ReclpeType string | Type of recipe associated to the ProcedurallD.

InitialDate string | Date/time when the initial condition was reached. In coordinated
umtversat tme (T SO 860 T format YY Y Y MMDDihmmss=hhmm.

FinalDate string | Date/time when the final condition was reached. In coordinated
universal time (UTC) ISO 8601 format YYYYMMDDhhmmss+hhmm.

EndCondition string | End condition reached during the execution of the procedural element.

Duration integer | Expression, in seconds, of the time between the initial and final
condition.

Volume integer | Volume registered between the initial and final condition, in the

property CumulativeVolumeOut. Expressed in m3.

OpeningDegree integer | Average OpeningDegree registered in the irrigation entity during the
execution of the procedural element. Expressed as a percentage.
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Report of a procedural element

Field Type Description

MaxFlowOut decimal | Maximum output flow registered in the irrigation entity during the
execution of the procedural element. Expressed in m3/s.

MaxFlowOutTimeStamp string | Date/time in coordinated universal time (UTC) ISO 8601 format
YYYYMMDDhhmmss+hhmm when the value MaxFlowOut was
captured.

MinFlowOut decimal | Minimum output flow registered in the irrigation entity during the
execution of the procedural element. Requires timestamp. Expressed in
m3/s.

MinFlowOutTimeStamp string | Date/time in coordinated universal time (UTC) ISO 8601 format
YYYYMMDDhhmmss+hhmm when the value MinFlowOut was
captured.

AverageFloyOut decimal | Average input flow registered in the irrigation entity-during the
execution of the procedural element. Expressed in'm3/s.

MaxPressurpOut decimal | Maximum pressure reachedin the irrigation entity’during the
execution of the procedural element. Expressed in Pa.

MaxPressurgOutTimeStamp string | Date/time in coordinated universal timefUTC) ISO 8601 format
YYYYMMDDhhmmss+hhmm when tlie value MaxPressureln was
captured.

MinPressur¢Out decimal | Minimum pressure reached inithe irrigation entity during the
execution of the procedurakelement. Expressed in Pa.

MinPressur¢OutTimeStamp string | Date/time in coordinated Ghiversal time (UTC) ISO 8601 format
YYYYMMDDhhmmssthhinm when the value MinPressureln was
captured.

EventIDs string | List of events triggered during the execution of the procedural elemént.

All the infgrmation included in the report, andreferring to a non-existent or not supported extenided
property, shall have null value.

6.6.1 Additional report parameters‘of Pumping recipes

Table 75 — Additional parameters in reports for PMS Operations

Report of a procedural element

Field Type Description

EnergyConsumption string | Acumulated value, with a decimal point, of the EnergyConsumptjon
property at the end of the procedural element execution, being:

— Valuel: active energy consumed. Expressed in Ws.

Value?2: reactive enerav consumed-Exnressed-in \Varg
oJ 1

MaxInstantPower decimal | Maximum value of the InstantPower property registered in the
irrigation entity during the execution of the procedural element.
Expressed in W.

MaxInstantPowerTimeStamp string | Date/time in coordinated universal time (UTC) ISO 8601 format
YYYYMMDDhhmmss+hhmm when the value MaxInstantPower was
captured.

AvgEntityPerformance integer | Average value of the EntityPerformance property registered in the
irrigation entity during the execution of the procedural element.
Expressed in percentage (%).
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Report of a procedural element

Field

Type

Description

MaxEntityPerformance

integer

Maximum value of the EntityPerformance property registered in
the irrigation entity during the execution of the procedural

element. Expressed in percentage (%).

MaxEntityPerformanceTimeStamp | string

Date/time in coordinated universal time (UTC) ISO 8601 format

YYYYMMDDhhmmss+thhmm when the value
MaxEntityPerformance was captured.

MinEntityPerformance infeger | Minimum value of the EntityPerformance property registered in
the irrigation entity during the execution of the proceduryal
element. Expressed in percentage (%).

MinEntityPerformance string | Date/time in coordinated universal time (UTC)1SO 86071 format

TimpeStamp YYYYMMDDhhmmss+hhmm when the value
MinEntityPerformance was captured.

EndSourceCapacity decimal | If the water is supplied by a RSV, the value of its Capacity property
at the end of the procedural element execution.

StartSourceCapacity decimal | If the water is supplied by a RSV, the value of its Capacity property
at the start of the proceduralelement execution.

EndPestinationCapacity decimal | If the water is supplied'to a RSV, the value of its Capacity| property
at the end of the pracédural element execution.

StartDestinationCapacity decimal | If the water is supplied to a RSV, the value of its Capacity| property

at the start efthe procedural element execution.

6.6)2 Additional report parameters of Resé€rvoir recipes

Table 76 — Additional parameters in reports for RSV Operations

Report of a procedural element

Field

Type

Description

InitfalCapacity

string | Accumulated water volume, with decimal point, registered in the

irrigation entity when the procedural element execution staj

Valuel: accumulated volume expressed in m3.
Value2: accumulated volume expressed in %.

s, being:

FindlCapacity

string | Accumulated water volume, with decimal point, registered in the

irrigation entity when the procedural element execution end

Valuel: accumulated volume expressed in m3.
Value2: accumulated volume expressed in %.

s, being:

6.6.3 Additional report parameters of Fertigation recipes

Table 77 — Additional parameters in reports for FTS Operations

Report of a procedural element

Field Type Description
AveragepH real Average acidity registered in the entity during the execution of the
procedural element.
AverageEC real Average electrical conductivity registered in the entity during the
execution of the procedural element.

© ISO 2024 - All rights reserved

61



https://standardsiso.com/api/?name=18f13cdc569f8202ce20f8d7513e4466

IS0 21622-3:2024(E)

Report of a procedural element

Field

Type

Description

FertilizerComsumption

string

Contains, separated by commas, as many fertilizer consumptionw as
DSM has the entity.

6.6.4 Additional report parameters of Filtration recipes

Table 78 — Additional parameters in reports for WFS Operations

Reportofa procedural element
Field Type Description
FlushingsByTime integer | Acumulated value of flushings activated by the time condition.
FlushingsByPressure integer | Acumulated value of flushings activated by the differential pressure

condition.

6.7 Prodedural element events

The events

corresponding to the procedural elements are given in Table 79. Events in this table arg to

be combingd with those listed in Table 44. The listed events can be{extended with new procedjiral

elements when described.

Table 79 — EventName

. EventName |EventName - Applies
EyentName (Field1) (Field2) (Field3) Description 1o
StartedOpetfation A procedural element has All
changed to the status Running. |entfties
StoppedOpdration A running or idle procedural All
element reaches the Stopped | entities
status (following the
StopRecipe action).
Completed(peration A running procedural element | All
reaches the Completed status. |entlties
OperationEfrorStarting Active/Inactive A procedural element was not | All
correctly executed. Althoug the | entfties
start condition was reached,
the Operation did not start.
OperationEfrorEnding Active/Inactive A procedural element was not | All
executed correctly. When the | entities
end condition was reached, the
Operation had not finished.
InternalFlowOutlsOOpeningDegreelsNot0 | Active/Inactive Alarm of zero flow with HYS
irrigation entity open. To and VIH
generate the event with
Inactive value in field 2, is
required that previously the
field 2 of the event has been in
Active.
ThresholdHHTriggeredOn PropertyName |Current The ThresholdHH of a All
value monitoring property has been | entities
reached.
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. EventName |EventName s Applies
EventName (Field1) (Field2) (Field3) Description to
ThresholdHHTriggeredOff PropertyName |Current The ThresholdHH of a All
value monitoring property has been |entities
deactivated.
ThresholdLLTriggeredOn PropertyName | Current The ThresholdLL of a All
value monitoring property has been | entities
reached.

ThresholdLLTriggered Off PropertyName | Current The ThresholdLl of a All

value monitoring property has bedn | entities
deactivated.

OpefationErrorSetPoint A procedural element'was ngt |PMS
correctly executed. The and FTS
subsystem cah not reach or
maintain the setpoint
introduced:

OpefationOnRecipient A pregedural element was All
received by the destination entities
device.
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Annex A
(normative)

Management interface with SOAP 1.2

A.1 Overview

This annef outlines the Information needed to implement the management interface through ¥
Services arld SOAP technology. This implementation permits MIS applications to retrieve data from
upper contlrol level: coordination. Information can be generated at this control level or be requeste
the lower dontrol level (subsystems). MIS applications only need to implement the methodsrequire
perform their management tasks.

This annex
these architecture elements is addressed by a Web Services:

Upper

— Anyap

This annex
control lev

concerns MIS and coordination brokers adapted to this document. The interface betw

control level: the coordination broker publishes a Web Service asa server; and
plication located at management level acts as a Web Services client.

defines a set of methods available for any MIS application by its publication by the up
bl, where the coordination brokers are located.

eb
the
d to
d to

een

per

A.2 Requirements

A.2.1 Geperal

The names|of the classes and the methods presented in this annex shall by used for the implementation

of the mamagement interface when using“SOAP1.2. Likewise, shall be used the following protofols

defined bythe Web Services Protocol Stack:

— HTTP 1.1 (Hypertext Transfer Protocol) RFC 2616;

— TLS Wjthin HTTP/1.1 RFC€2817;

— TLS 1.2 RFC 5246;

— SOAP [1.2. (Simple Object Access Protocol). The specifications of this protocol are availabl¢ at
http:/fwwwiw3.org/TR/soap/;

— WSDL 270 (Web Services Description Language ). Language of Web service s detinition, developed by

the Web Services Description Working Group. The specifications of this language are available at
http://www.w3.0org/2002/ws/desc/; and

XML (Extensible Markup Language). The language of definition of the data contained on the SOAP is

at http

://www.w3.org/XML/

A.2.2 Data protection

Data protection regulations in the jurisdiction of use can apply.
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.3 Security

The SOAP interface described in this document uses SecurityTokenReference security method, as
specified in WS Security 1.1. This token works similarly to the Oauth2 framework. Therefore, a request
shall first be made to the authorization server. This authorization server provides a token to access the
services described in this document.

The servers shall have a digital certificate for ensure the security through the communication channel
defined, using HTTPS over TLS 1.2.

Thd
extl

A2

The
1.1

Wh
foll

A.2
The
this

(un
the

Itis

Thd

security criteria defined in this annex shall be understood as minimal, being possible t
a criteria to access data.

.4 Header

header of all requests and responses shall be encapsulated in an HTTP {-1“ransaction
header shall include the following attribute as specified by the SOAP 1.2'standard:

Content-Type: application / soap + xml; Charset = utf-8; action-= "http: //www.wat
<Op>n

bre <op> is the operation to invoke with the SOAP 1.2 protoeol. E.g. to invoke the Read 1
wing HTTP header shall be included in the HTTP 1.1 transaction:

Content-Type: application / soap + xml; Charset = utf-8; action = http: //www.water.donj

.5 Server requirements

server shall provide the URL (uniform resource locator) to access to the Web Services d
annex. Additionally, any application located at the upper control level shall provig
form resource identifier) of the server for each Web Service. The structure of the Web

following URI:

Http: // <domain_name>{<port> / ManagementServices

possible to retrieve the WSDL describing each web service using the following URI:

Http: // <domain/name>: <port> / ManagementServices?Wsdl

structure.of the authorization server is the following URI:

Httpi//<domain_name>:<port>/Security

o establish

; the HTTP

br.domain/

hethod, the

ain/Read

escribed in
le the URI
Services is

[tisp

A2

Http: // < domain_name >: <port>/Security?Wsdl

.6 Web Services Description Language (WSDL) contract

The WSDL is a description of the web service published by the server that establishes a contract with all
its possible clients. It specifies the interface through which a client can gain access to the service and
details about how it shall be used.
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The server and the clients shall fully respect the WSDL described in this annex (even the sequence of
the parameters) to ensure communication through the interface. The WSDL is composed by the classes
defined in A.3 and A.4.

A.2.7

Classes and enumerations

The published Web Services can be case sensitive for enumerated values. The UpperCamelCase
convention shall be used in all classes and enumerations.

A.3 Implementation classes for web services

A.3.1 lmlplementation criteria

This subcl
between t}
defined at
the defined

A3.2 M4

This class ¢

classes.
nagementServices class

ontains all defined methods.

Table A.1 — ManagementServices class

huse describes the methods and classes required to implement the managemient inter
le MIS applications (management level) and the coordination broker (upper leontrol leyel),
the document architecture Clause 4. The following presents the structurecand attributejs of

face

METHODS
Name Parameters Response Description

Write ActionID: StringValue. ID of the WriteResponse This method allows
action. the writing of a
EntityID: StringValue. ID of the property of an
entity where the action shall.be Irrigation entity.
executed. This method in only
PropertyName: PropertyName. valid for propertie

. that can be

Contains one of thevalues of modified
A.3.25. "
Value: StringValue. Value of the
property to'be established.

Read ActignlD: StringValue. ID of the ReadResponse This method allows

action.

EntityID: StringValue. ID of the
entity where the action shall be
executed.

PropertyName: PropertyName.

the reading of a
property of an
irrigation entity.

Contains one of the values of
A.3.25.
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METHODS
Name Parameters Response Description
ReadStandardHist | ActionID: StringValue. ID of the ReadStandardHistResponse | This method allows
action. the reading of the
EntityID: StringValue. ID of the standard history of a
entity where the action shall be property of an
executed. irrigation entity.
PropertyName: PropertyName. Selection of the. _
Contains one of the values of parameter Statistics
A.3.25. that definef the
Date: DateTimeValue. Date from Eﬁzu;:eiﬁg ned by
which the data are requested, in )
YYYYMMDDhhmmss+hhmm UTC
ISO 8601 format.
NumHist: IntegerValue. Number of
samples contained in the standard
history of the requested Date. This
parameter can use three values:
24,48 0 96.
Statistics: Statistics.
ReaflEvent ActionlID: StringValue. ID of the ReadEvéntResponse This methad allows

action.

EntityID: StringValue. ID of the
entity where the action shall be
executed.

ProcedurallD: StringValue. IDof
the element of the procedural
model where the user wishes to
execute the action. Default value:
null.

InitialDate: DateTimeValue. Initial
date from which the events are
requested,in
YYYYMMDDhhmmss+hhmm UTC
ISO’8601 format.

FinalDate: DateTimeValue. Final
date until which the events are
requested, in
YYYYMMDDhhmmssthhmm UTC
IS0 8601 format.

obtaining the events
occurred i an
irrigation ¢ntity
between an initial
and a final date
defined by|the user.

The defaulf value for
ProcedurallD is null,
so if no valpe is
entered, it returns
all events that
occurred in the
irrigation ¢ntity
during the
requested fime
period.

When a
ProcedurallD is
introduced, this
method returns only
the events |linked to
the Drnr‘adural]D

and ocurred during
the requested time
period.
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METHODS
Name Parameters Response Description

CreateRecipe ActionID: StringValue. ID of the CreateRecipeResponse This method allows
action. creating a
Operation: Operation procedural element

(procedure, unit
procedure or
operation). All the
procedural element
PaTaImMeters are
contained in the
Operation class:

StopRecipe ActionID: StringValue. ID of the StopRecipeResponse This method allowp
action. stopping the
EntityID: StringValue. ID of the proce.dlural elgmemt
entity where the action shall be identified by its
executed. ProcedurallD.
ProcedurallD: StringValue. ID of ?t 315(_) rt.equires
the procedural element where the ¥de.nt1f.y1ng th.e
action shall be executed. Irrigation entity.

ReadReport ActionID: StringValue. ID of the ReadReportResponse This method allow§
action. obtaining the report
EntityID: StringValue. ID of the ofa proced.ural-
entity where the action shall be element using its
executed. ProcedurallD.
ProcedurallD: StringValue. ID of ?t 315(_) rt.equires
the procedural element where the %de-ntlf_ymg th.e
action shall be executed. irrigation entity.
InstanceNumber: IntegerValue;

Number of the procedural element
instance for which the réport is
required. Default value: 0.

ReadProcedurallDs | ActionID: StringValue. ID of the ReadProcedurallDsResponse | This method allowp
action. obtaining the list of
EntityID:StringValue. ID of the ProcedurallDs
entity,where the action shall be loaded at the
exedited. subsystem level.
Date: DateTimeValue. Date from If Date parameter is
which the data are requested in empty, the default
YYYYMMDDhhmmssthhmm UTC value is the current
ISO 8601 format. Default value: day.

...... £+ daxs I Ctatiic maoraanta

Carrcrctay-

Status: Status. Default value:
Running.

Totaray Toarreet

is empty, the default
value is “Running”.
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METHODS
Name Parameters Response Description

GetProcedurallDs ActionID: StringValue. ID of the GetProcedurallDsResponse This method obtains
action. the list of
EntityID: StringValue. ID of the procedural elements
entity where the action shall be loaded in the
executed. Coordination
Date: DateTimeValue. Date from broker. .
which the data are requested in If Date parameter is
YYYYMMDDhhmmss+hhmm UTC empty, the|default
ISO 8601 format. value is|th¢ current

day:

Status: Status.
If'Status pgrameter

is empty, the default
value is “Rfinning”.

ReaflEntityIDs ActionID: StringValue. ID of the ReadEntityIDsResponse This methad allows
action. reading th¢ EntityID
of all the irrigation
entities logded in
the coordipation

broker.
ReaflEntityData ActionID: StringValue. ID of the ReadEntityDataResponse This methqd allows
action. reading th¢ static
EntityID: StringValue. ID of the datg of an frrigation
entity where the action shall be entity.

executed.

A.3.3 Response class

Table A.2 — Response class

Parameter Type Description

ResponseCode IntegerValue-| Returns an IntegerValue, according to the list below:
0,123,456

ResponseMessage | StringValue | Returnsa message explaining the ResponseCode.
0 - Action successfully executed

1 - Execution error

2 - Lexical error

3 - Not supported

4 - Communication error

5 - Coordination error
6 - Unavailable

The minimum message shall be one of the listed above. The message can be
extended (using a hyphen) with as many explanatory texts as errors can be
discriminated by a subsystem or a coordination broker.

The value 6 - Unavailable is only applicable to Read and ReadStandardHist methods.
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A.3.4 WriteResponse class

Table A.3 — WriteResponse class

Parameter Type Description
ActionID StringValue Contains the ActionID that has been introduced on the request.
Response Response Contains one of the values of A.3.3.

A.3.5 ReadResponse class

Table A.4 —ReadResponse class

Parameter Type Description
ActionID StringValue Contains the ActionID that has been introduced onthgé request.
Response Response Contains one of the values of A.3.3.
Value StringValue Current value of the property requested./Fhe“value respects the

format defined for the property.

A.3.6 RepdStandardHistResponse class

Table A.5 — ReadStandardHistResponse-lass

Parameter Type Description
ActionID StringValue Contains the ActionlD that has been introduced on the request.
Response Response Contains one of the values of A.3.3
HistStandarfValues StringValue Contains a string of fields separated by commas with the valu

corresponding to the Statistic and NumHist parameter
requested. Each piece of data contains two fields: the value an

itS timestamp of the value at source, in UTC I1SO8601 format

YYYYMMDDhhmmss+thhmm.

S
il

A.3.7 RepdEventResponse class

Table A.6 — ReadEventResponse class

Parameter Type Description
ActionID StringValue Contains the ActionID that has been introduced on the request.
Response Response Contains one of the values of A.3.3.
EventValueg ArrayOfEventValues | Contains an array with the events that comply with the conditjons

of the request separated by commas. Each event is composegl by

eight fields also separated by commas.
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A.3.8 ReadReportResponse class

Table A.7— ReadReportResponse class

Parameter

Type

Description

ActionID

StringValue

Contains the ActionID that has been introduced on
the request.

Response

Response

Contains one of the values of A.3.3.

Report

StringValue

Contains the report of the procedural element

according to the data existing at the time of the
request. The structure of the report shall corfform to
what is defined for each type of procedural element.
Regardless of the state of the reporty(complefe or
partial), the structure shall beanaintained by
returning with null value all¢he'fields that have no
value at the time of the request.

Status

Status

Contains one of the values of A.3.19.

A.3l9 CreateRecipeResponse class

Table A.8 — CreateRecipeResponse class

Parameter Type Description
ActipnID StringValue CoHtains the ActionID that has been introduged on
the request.
Response Response Contains one of the values of A.3.3.

A.310 StopRecipeResponse class

Table A.9 — StopRecipeResponse class

Parameter Type Description
ActipnID StrihgValue Contains the ActionID that has been introdufed on
the request.
Response Response Contains one of the values of A.3.3.

A.3111 Operation class

Table A.10 — Operation class

Parameter Type Description

ProcedurallD StringValue Contains the ID of the procedural element model that
is being to be created.

EntityID StringValue Contains the ID of the entity where the procedural
element is going to be executed.

EntityType EntityType Contains one of the values of A.3.28.

RecipeType RecipeType Contains one of the values of A.3.20.

OperationParameters ArrayOfOperationParameter | Array of parameters of the procedural element.
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A.3.12 OperationParameter class
Table A.11 — OperationParameter class
Parameter Type Description
RecipeParameter RecipeParameterType Contains one of the values of A.3.21.

MonitoringParameterName

MonitoringParameterType

Contains one of the values of A.3.22.

RepetitionParameterName

RepetitionParameterType

Contains one of the values of A.3.23.
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ParameterTlype ParameterType Contains one of the values of A.3.18.

ParameterVplue StringValue Value for the parameter, according to
ParameterType format.

A.3.13 RpadProcedurallDsResponse class

Table A.12 — ReadProcedurallDsResponse class

Parameter Type Description

ActionID StringValue Contains the ActionID that has been
infroduced on the request.

Response Response Contains one of the values of A.3.3.

ProcedurallpPs StringValue Contains the ProcedurallDs that meet
with the parameterization of the
request, separated by commas.

A.3.14 RpadEntityIDsResponse class

Table A.13 — Clase ReadEntityIDsResponse

Parameter Type Description

ActionID StringValue Contains the ActionID that has been
introduced on the request.

Response Response Contains one of the values of A.3.3.

EntityIDs StringValue Contains the IDs of all the irrigation
entities known by the coordination
broker, separated by commas.

A.3.15 GgtProcedurallDsResponse class

Table A.14 — GetProceduralIDsResponse class

Parameter Type Description
ActionID StringValue Contains the ActionID that has been introduced on the request.
Response Response Contains one of the values of A.3.3.
ProcedurallDs | StringValue Returns the IDs separated by commas that meet the
parameterization marked on the request.
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Table A.15 — ReadEntityDataResponse class

Parameter Type Description
ActionID StringValue Contains the ActionID that has been introduced on the
request.
Response Response Contains one of the values of A.3.3.
EntitylD StringValue Unique ID of the entity. It is a unique ID within the system.
ilt ) Contains one of the values of A.3.27.
EntityLevel EntityLevel
| . Contains one of the values of A.3.28.
EntityType EntityType
Identification of the control level-that is responsible|for the
ControlLevel ControlLevel hydraulic entity between the pnes‘defined in the architecture.
Contains one of the values of-A:3.29.
. . UTM coordinates where-the entity is located with the EPSG
SpatialData StringValue .
code associated. Valdes are separated by commas.
. . Entity that occupies'the same level in the physical mjodel and
PregursorEntity StringValue that is the origin of the water received by the entity.
. . Entities that occupy the same level in the physical mjodel and
SucgessorEntities StringValue that are'the destination of the water supplied by the|entity.
ChiliEntities StringValue Allthe 10w§r level entities that comprise the entity dccording
o the physical model.

Par¢ntEntity StringValue ngh-er level entity that contains the entity, according to the
physical model.

InteknalFlowOut BooleanValue Informs ab9ut whether tl.le extended property existg and is
supported in the hydraulic element.

PredsureOut BooleanValue Informs ab9ut whether the extended property existg and is
supported in the hydraulic element.

DeslgnPressure IntegerValue Design pressure of the entity, expressed in Pa.

DeslgnFlowRate StringValue Design flow rate of the entity, expressed in m3/s.

Caliper IntegerValue Caliber of the entity, expressed in m.

Ten|perature BooleanValue Informs ab.out whether the extended property exist§ and is
supported in the hydraulic element.

O o1 1y Informs about whether the extended property existg and is

Relc UVCTTUIIIUILy DUUICAIIVdIuc . .
supported in the hydraulic element.

SolarRadiation BooleanValue Informs ab9ut whether the extended property exists and is
supported in the hydraulic element.

WindParameters BooleanValue Informs abgut whether tl'le extended property exists and is
supported in the hydraulic element.

Rainfall BooleanValue Informs abf)ut whether t}}e extended property exists and is
supported in the hydraulic element.

CumulativeVolumeOut BooleanValue Informs about whether the extended property exists and is

supported in the hydraulic element.
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Parameter Type Description
CumulativeVolumeln BooleanValue Informs abf)ut whether t}}e extended property exists and is
supported in the hydraulic element.
InternalFlowln BooleanValue Informs ab.out whether the extended property exists and is
supported in the hydraulic element.
SoilWaterContent BooleanValue Informs about whether the extended property exists and is

supported in the hydraulic element.

BRooleanValue

Informs about whether the extended property exists and is

i tential
SoilWaterPqtentia Supported 1n the hydraulic clement.
SoilTemperature BooleanValue Informs abgut whether tl}e extended property exists andlis
supported in the hydraulic element.
SoilConductjvity BooleanValue Informs ab.out whether the extended property exists and is
supported in the hydraulic element.
Pressureln BooleanValue Informs ab.out whether tl.le extended property exists and is
supported in the hydraulic element.
Behavior Behavior The expected behavior of the entity:Contains one of the
values of A.3.29.
Design simultaneity for the entities contained by the entity.
s . This parameter is expressed as a percentage, from 0 to 100,
DesignSimuftaneity IntegerValue without decimals, referring to the maximum number of
outlets that can be simultaneously active.
DesignPowqgr IntegerValue Design power, 6fthe entity, expressed in W.
DesignCapafity IntegerValue Design velume capacity of the entity, expressed in m3.
DesignAutohomy IntegerValue Design autfmomy of the water supply without inputs,
expressed in days.
ActivityStatjis BooleanValue Informs ab9ut whether the extended property exists and is
supported in the hydraulic element.
SystemStats BooleanValie Informs abeut whether tl}e extended property exists and is
supported in the hydraulic element.
Mode BooleanValue Informs ab.out whether the extended property exists and is
supported in the hydraulic element.
. Informs about whether the extended property exists and is
OpeningDegree BooleanValue supported in the hydraulic element.
InstantPower BooleanValue Informs ab9ut whether tl.le extended property exists and is
supported in the hydraulic element.
. Informs about whether the extended property exists and is
Slummbtion BaoleanValue
EnergyCon v supported in the hydraulic element.
EntityPerformance BooleanValue Informs abf)ut whether t}}e extended property exists and is
supported in the hydraulic element.
PowerOnTime BooleanValue Informs ab.out whether the extended property exists and is
supported in the hydraulic element.
. Informs about whether the extended property exists and is
Capacity BooleanValue supported in the hydraulic element.
Area StringValue Irrigation surface covered, expressed in m2.
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Parameter Type Description

Contains three fields separated by comas:

valuel, value2, value3

Where:

— valuel: Installation date of the master volume totalizer

. where the property CumulativeVolumeOut is obtained.
MeterReplacementEvent StringValue In coordinated universal time (UTC) ISO 8601 format
YYYYMMDDhhmmss+hhmm.
— value2: Old meter reading at the time of replacement, m3.
— value3: New meter reading at the time of repladement,
m3.

Start date of the PowerOntime property counting. In
PowerOnTimeCounterStart | DateTimeValue | coordinated universal time (UTC) ISO 8601 format

YYYYMMDDhhmmss+hhmm.

Start date of the energy meter device counting. In coprdinated
EnefgyMeterCounterStart DateTimeValue | universal time (UTC) ISO 8604 format

YYYYMMDDhhmmss+hhmmme-
FiltjationDegree IntegerValue Design filtration grade for'the entity, expressed in pn.
MaxWorkingPressure StringValue Maximum working pressure for the entity, expressefl in Pa.
MinWorkingPressure StringValue Minimum working pressure for the entity, expressed in Pa.
InjeftorNumber IntegerValue Number of injectors existing in the entity, expressed|in units.
FertigationMethod FertigationMet | Contaihs-one of the values of A.3.31.

hod

A.3117 EventValue class

Table A.16 — EventValue class

Parameter Type Description

EventID StringValué Contains a character string that corresponds to an event IP. It is a
unique ID within the subsystem that generates it.

EventName StringValue Contains the event description, according to the EventNarpe string
specification (A.3.32).

TimpeStamp DateTimeValue | Date when the event was generated at source, using co¢rdinated
universal time (UTC) ISO 8601 format YYYYMMDDhhmmss+hhmm.

Relgvance IntegerValue Contains an integer with the following possible values:
— Relevance=0 implies low relevance.
— Relevance=1 implies high relevance.
This parameter can be configured at each subsystem, responding to
user needs.

ProcedurallD StringValue Contains a character string that corresponds to an element of the
procedural model. It is a unique ID within the system.

InstanceNumber IntegerValue Contains an integer that corresponds to the instance of the

ProcedurallD where the event occurs.

A.3.18 ParameterType enumeration

Table A.17 contains the data type that can be contained in a parameter.
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Table A.17 — ParameterType enumeration

Value Description
StringValue Plain text string.
IntegerValue Integer number.
DecimalValue Real number, with dot as a decimal separator.
DateTimeValue Date in YYYYMMDDhhmmss+hhmm UTC ISO 8601 format.
BooleanValueValue 1 if true, O if false.

A.3.19 Status enumeration
Table A.18|contains the list of possible values of the parameter.

Table A.18 — Status enumeration

Value Description
Idle The procedural element execution is pending.
Running The procedural element is being executed.
Completed The procedural element is finished.
Stopped The procedural element has been halted.
Unknown The status of the procedural element is unknown because the status of the irrigdtion
entity where it is executed is unknown.

A.3.20 RpcipeType enumeration
Table A.19|contains a value from the enumeration;thatcan be extended with new values.

Table A.19 &—)RecipeType enumeration

RégcipeType Description Appltlgable
IrrigationReqipel Supply of water (or irrigation) by time or volume. HYS,IHGY/VIH
and SSS
IrrigationRedipe2 Supply of water (or irrigation) without end condition. HYS
IrrigationRedipe3 Supply of water (or irrigation) based on a calendar and |HYS, IHG/VIH
executions by time or volume. and SSS
IrrigationRedipe4 Supply of water (or irrigation) based on thresholds. HYS and|SSS
PumpingRecipel Pumping of irrigation water according to a flow rate set point PMS
PumpingRecipe2 Pumping of irrigation water according to flow rate and level set | PMS
points, typically related to RSV.
PumpingRecipe3 Pumping of irrigation water according to a pressure set point, | PMS
typically required by a INT.
PumpingRecipe4 Pumping of irrigation wate according to flow rate and pressure | PMS
set points, typically required by a INT.
PumpingRecipe5 Pumping of irrigation water attending to time habilitation. PMS
NetworkBranchRecipel Procedure of water delivering to one or more recipients, | NBU
guaranteeing the presure and flow requirements.
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. - Applicable
RecipeType Description pp to

ControlPointRecipel Programming of a control point for safety and maintenance | NCP
purposes.

ControlPointRecipe2 Programming of a control point to provide specific flow rate or | NCP
pressure to the irrigation water.

ControlPointRecipe3 Programming of a control point to monitorize the water input | NCP
and/or water output.

FertigationRecipel Addition of different fertilizers to the irrigation water by | FTS
injection of a proportional quantity of fertilizer to a volume of
irrigation water.

FertigationRecipe2 Addition of different fertilizers to the irrigation water by |FTS
injection of a proportional quantity of fertilizer throughout the
Operation.

FertigationRecipe3 Addition of different fertilizers to the irrigation water by |FTS
injection of a bulk of fertilizer based on a time-criteria during the
Operation.

FertigationRecipe4 Addition of different fertilizers to ‘the irrigation water by | FTS
injection of a bulk of fertilizer{based on a volume criterion
during the Operation.

FertigationRecipe5 Addition of a premixed fertilizer to the irrigation water. FTS

FiltrgtionRecipel Physical treatment of‘ifrigation water to reduce the amount of | WSF
solid particles present.

IrriggtionNetworkUnitProcedurel | Procedure of water delivering to one or more recipients, | INT
guaranteeingthe presure and flow requirements.

SolidpetUnitProcedurel Proceduretfor water delivering to one or more irrigation blocks, | $SS
guaranteeing the presure and flow requirements.

PumpingUnitProcedurel Rrocedure for pumping irrigation water to provide flow with the | PMS
right pressure conditions.

ReservoirUnitProcedurel Procedure for monitoring the storagement of irrigation water. RSV

FertigationUnitProcedured Procedure for irrigation water filtration. FTS

FiltrgtionUnitProcedurel Procedure for execute a set of fertigations. WES

IrrigdtionSectorProcedurel General control of the main process to be performed (to|]RA
irrigate), based on the activities developed in the irrigation
entities (and its dependences) composing the irrigation sector.

A.3/271 RecipeParameterType enumeration

Table A.20 contains the list of possible parameter that can be included in a procedural element.

Table A.20 — RecipeParameterType enumeration

Parameter

Type Description

StartDate

DateTimeValue

coordinated universal time (UTC) ISO 8601 format

required.

Date/time consigned for the start of the procedural element. In

YYYYMMDDhhmmss+thhmm. No default value, its inclusion is
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Parameter

Type

Description

MaxDuration

IntegerValue

Maximum time of duration of the procedural element. Expressed
in seconds. No default value, its inclusion is required.

MaxVolume

DecimalValue

Maximum volume during the procedural element. Expressed in
m3. No default value.

OpeningDegree

IntegerValue

Opening degree of the entity, expressed as a percentage. Dead
zone *5. Default value 100.

MonCummulativeVolume

BooleanValue

Activate/deactivate the monitoring of the output volume. Default

Out

value 0.

MonlInternalFlowOut

BooleanValue

Activate/deactivate the monitoring of the output flow. Defaulf
value 0.

MonPressuneOut

BooleanValue

Activate/deactivate the monitoring of the outputpressure.
Default value 0.

MonCumulativeVolumeln

BooleanValue

Activate/deactivate the monitoring of thefihput volume. Defatilt
value 0.

MonlInternalFlowIn

BooleanValue

Activate/deactivate the monitoring of the input flow. Default
value 0.

MonPressuneln

BooleanValue

Activate/deactivate the monitoring of the input pressure. Default
value 0.

Repetition

BooleanValue

Activate/deactivate thetrecipe repetition. Default value 0.

WeekCalendar

StringValue

Contains 7 fields,fepresenting a week (first field is for Monday
and the last for\Sunday according to ISO 8601). Each field can
take one of the next values:

— Value=1, when the irrigatrionrecipe shall be executed in that

day.
<UValue=0, irrigatrionrecipe shall not be executed in that djy.
Without default values.

InternalFloywOutSetPoint

DecimalValue

Flow value, with a decimal point, to maintain during the
operation execution, in m3/s.

SourceLevel InternalFlow
OutSetPoint]

StringValue

Level-FlowRate values to accomplish during the procedural
element execution. The parameter contains one or more Leve]
FlowRate relations where:

— Value 1: Is the minimum level required at source to use the
FlowRate setpoint, expressed in metres.

— Value 2: Is the flow rate setpoint to follow, expressed in
m3/s.
Each pair of values is separated by commas. There is no

Hmitatiom tothe mumber of pairsinchuded i the parameter:

DestinationLevel_Internal
FlowOutSetPoint

StringValue

Level-FlowRate values to accomplish during the procedural
element execution. The parameter contains one or more Level-
FlowRate relations where:

— Value 1: Is the minimum level required at destination to use
the FlowRate setpoint, expressed in metres.

— Value 2: Is the flow rate setpoint to follow, expressed in
m3/s.

Each pair of values is separated by commas. There is no

limitation to the number of pairs included in the parameter.
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Parameter

Type

Description

PressureOutSetPoint

DecimalValue

Pressure value, with a decimal point, to maintain duri
procedural element execution. Expressed in Pa.

ng the

InternalFlowOutSetPoint_

PressureOutSetPoint

StringValue

FlowRate-Pressure values to accomplish during the procedural
element execution. The parameter contains one or more

FlowRate-Pressure relations where:

— Value 1: Is the flow rate required for a certain value 2,

expressed in m3/s.
— Value 2: Is the pressure setpoint to follow for th

corresponding value 1, expressed in Pa.

The value 1 shall be measured to define which valueé 2
setpoint.

Each pair of values is separated by commas: There is no

limitation to the number of pairs includedin the para

is used as

meter.

MaxRainfall

StringValue

Contains 2 fields separated by commas:

— Field 1. Maximum rainfall{with a decimal point, that stops

the Operation during its-€xecution. Expressed in
No default value.

— Field 2. Time in seconds where the field 1 shall b
Parameter conditioned by ThresholdHH. Default

m3/m?2/s.

b exceeded.
value 30 s.

Max

WindSpeed

StringValue

Contains 2 fields:separated by commas:
— Field 1. Maximum wind speed, with a decimal po

nt,

obtaihed from the WindParameters property thaft stops the

Operation during its execution. Expressed in m/§
value.

— Field 2. Time in seconds where the field 1 shall b
Parameter conditioned by ThresholdHH. Default

. No default

b exceeded.
value 30 s.

Min

SoilWaterContent

StringValue

Contains 2 fields separated by commas:

— Field 1. Minimum value of the WaterSoilContent
with a decimal point, that starts the Operation. E
%. No default value.

— Field 2. Time in seconds where the field 1 shall b
Parameter conditioned by ThresholdHH. Default

property,
kpressed in

b exceeded.
value 30 s.

Max

SoilWaterContentt

StringValue

Contains 2 fields separated by commas:

— Field 1. Maximum value of the WaterSoilContent
decimal point, that stops the Operation during it
Expressed in %. No default value.

— Field 2. Time in seconds where the field 1 shall b
Parameter conditioned by ThresholdHH. Default

with a
execution.

b exceeded.
value 30 s.

MinSoilWaterPotential

StringValue

Contains 2 fields separated by commas:

— Field 1. Minimum value of the WaterSoilPotential property,
with a decimal point, that starts the Operation. Expressed in

Pa. No default value.

— Field 2. Time in seconds where the field 1 shall be exceeded.

Parameter conditioned by ThresholdHH. Default

value 30 s.
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Parameter Type Description

MaxSoilWaterPotential StringValue Contains 2 fields separated by commas:

— Field 1. Maximum value of the WaterSoilPotential, with a
decimal point, that stops the Operation during its execution.
Expressed in Pa. No default value.

— Field 2. Time in seconds where the field 1 shall be exceeded.
Parameter conditioned by ThresholdHH. Default value 30 s.

SolarRadiationTriggerOn | StringValue Contains 2 fields separated by commas:

Bald 1 VUalua oftha ColarD o diating nropnarty aath o docs nal
THere——v-arte- ottt rataiattoRpropertyswWitna6e €t

point, that starts the Operation. Expressed in W/m2. No
default value.

— Field 2. Time in seconds where the field 1 shall-be exceeded.
Parameter conditioned by ThresholdHH. Default value 30 s.

SolarRadiatfonTriggerOff | StringValue Contains 2 fields separated by commas:

— Field 1. Value of the SolarRadiation property, with a decimal
point, that stops the Operation dufing its execution.
Expressed in W/m2. No defaultwalue.

— Field 2. Time in seconds where the field 1 shall be exceeded.
Parameter conditioned by/ThresholdHH. Default value 30 s.

MaxLevel DecimalValue Level setpoint which detetmines that the entity is at full capagity
for the closing of its water inputs. With a decimal point and
expresed in m.

MinLevel DecimalValue Level setpoint which determines that the entity is at empty
capacity for theiclosing of its water outputs. With a decimal ppint
and expresed’in m.

MaxTime IntegerValue Maximtun time between filter flushing, in s.

DifferentialPressure DecimalValue Préssure difference, measured between filter inlet and outlet,
that activates the filter flushing. Expressed in Pa. No default
value.

QuantityRatioSetPoint StringValue String composed of one or more groups of four fields separated

by commas. Each group corresponds to an injector
parameterization. The can contain as many groups as DSM ha
the entity. The fields 3 and 4 of each group are mutually
exclusive: may both be empty but not filled in simultaneously|

172}

Each group has:

— Valuel: DSM number, expressed as an IntegerValue.

— Value2: quantity of fertilizer, expressed in m3, to be
proportionally dosified per volume unit of irrigation watpr

and directly related to the total volume to be fertilized
{ivtaxVotumme):

— Value3: pH setpoint for dosifying adjust, expressed as a real.

— Value4: electrical conductivity for dosifying adjust,
expressed as a real.

The value2 can be adapted attending to value3 or value4
setpoint.
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Parameter

Type

Description

TimeRatioSetPoint

StringValue

String composed of one or more groups of four fields separated

by commas. Each group corresponds to an injector

parameterization. The string can contain as many groups as DSM
has the entity. The fields 3 and 4 of each group are mutually

exclusive: may both be empty but not filled in simulta
Each group has:

neously.

— Valuel: DSM number, expressed as an IntegerValue.

— Value2: quantity of time, expressed in seconds, during which

the fertilizer is going to be proportionally dositie

Operation reaches its end by time (MaxDuration].

— Value3: pH setpoint for dosifying adjust, €xpress

— Value4: electrical conductivity for dosifying adju
expressed as a real.

d until the

bd as a real.
-t’

The value2 can be adapted attending te’'value3 or valyie4

setpoint.

pHS

etPoint

DecimalValue

Acidity value, with a decimal(pgint, to maintain durin
Operation execution.

v the

ECS

btPoint

DecimalValue

Electrical conductivityrzalue, with a decimal point, to
during the Operation execution, in S/m.

maintain

FertigationTime

StringValue

String composed of one or more groups of two fields s
by commas. Each group corresponds to an injector
parameterization. The string can contain as many gro|
has the entity.

Eaclygroup has:
— Valuel: DSM number, expressed as an IntegerVa
— Value2: Time to apply the fertilizer bulk, express

eparated

ups as DSM

ue.
ed in s.

FertligationVolume

StringValue

String composed of one or more groups of two fields {
by commas. Each group corresponds to an injector
parameterization. The string can contain as many gro
has the entity.

Each group has:
— Valuel: DSM number, expressed as an IntegerVa

— Value2: Volume of fertilizer to apply as fertigatio
expressed in m3.

eparated

ups as DSM

ue.
n bulk,
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A.3.22 MonitoringParameterType enumeration

Table A.21 contains a list of parameters to introduce when a monitoring is enabled.

Table A.21 — MonitoringParameterType enumeration

Parameter Type

Description

ThresholdHH | DecimalValue

Very high threshold value of the variable for which monitoring is
activated. When the ThresholdHH is exceeded, an event is generated.

Thicic o xaoiiead oo atar vzl o Moo o ot AV ol Qi oo d
vITCTIvrorreo o ot

n a
TS TS o T CquTr COparar i CeCT vy ITCT I TOTT G U T T T T ToOrerv O v oratirc oo arttr

MonCummulativeVolumeln are activated.
This parameter can also be required when the ThresholdLL are'not

established and MonInternalFlowOut and/or MonPressure@ut 'd@nd/of

MonlInternalFlowIn and/or MonPressureln are activated:

for

ThresholdLL DecimalValue

Very low threshold value of the variable for which manitoring is
activated. When the ThresholdLL is exceeded, an eyent is generated.

This parameter is required when the ThresholdHH are not establishe
and MonlInternalFlowOut and/or MonPressureOut and/or
MonlInternalFlowIn and/or MonPressureliiare activated.

CmdHH BooleanValueValue

Its activation forces the Operation to-stop when ThresholdHH is reach
during the configured time. Parameéter conditioned by ThresholdHH.
Default value 0.

In case this parameter is used'\with MonInternalFlowOut and/or

MonPressureOut and/or.MeénInternalFlowIn and/or MonPressureln it

shall be used with TimeHH.

ed

CmdLL BooleanValue

Its activation forces'the Operation to stop when ThresholdLL is reach
during the configured time. Parameter conditioned by ThresholdLL.
Default value 0:

In case this parameter is used with MonInternalFlowOut and/or

MonPressureOut and/or MonInternalFlowIn and/or MonPressureln it

shall be used with TimeLL.

1%
Q.

TimeHH IntegerValue

Time in seconds where the ThresholdHH shall be exceeded. Paramete)
conditioned by ThresholdHH. Default value 30 s.

=

TimeLL IntegerValue

Time in seconds where the ThresholdLL shall be exceeded. Parameter
conditioned by ThresholdLL. Default value 30 s.

A.3.23 RgppetitionParameterType enumeration

Table A.22|contains:d list of parameters to introduce when the Repetition parameter is enabled.

Table A.22 — RepetitionParameterType enumeration

Parameter Type

Description

RepetitionInterval IntegerValue

Time interval between repetitions, expressed in seconds and added to
the StartDate parameter of the last execution.

RepetitionNumber IntegerValue

Number of times that the RepetitionInterval parameter shall be
repeated. Without limitation.

A.3.24 WeekCalendarParameterType enumeration

Table A.23 contains a list of parameters to introduce when the WeekCalendar parameter is enabled.
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Table A.23 — WeekCalendarParameterType enumeration

Parameter Type Description

FinalDate DateTimeValue | Date/time consigned for the end of the procedural element. In coordinated

universal time (UTC) ISO 8601 format YYYYMMDDhhmmss+hhmm. No

default value, its inclusion is required.

A.3.25 PropertyName enumeration

Table A.24 contains the list of properties defined in this document for the irrigation entities.

Table A.24 — PropertyName enumeration

Value Description
ActjvityStatus Entity activity status
SystemStatus Subsystem status
Mofle Entity functioning mode
CuthulativeVolumeOut Entity cumulative output volume

Int¢rnalFlowOut

Entity output flow

PressureOut Entity output pressure

Opé¢ningDegree Entity opening degree

Terhperature Temperature registered at.thé-entity
RelptiveHumidity Relative humidity registered at the entity

SolarRadiation

Solar radiation registered at the entity

WindParameters Wind speed and direction registered at the entity
Raipfall Rainfall registered at the entity
CuthulativeVolumeln Entity cumulative input volume

Int¢rnalFlowIn

Entity input flow

Pressureln

Entity input pressure

InstantPower

Entity absorbed instant power during the execution of its functionalitie

EngrgyConsumption Entity energy consumption
EntfityPerformance Entity hydraulic performance
PowerOnTime Entity accumulated activity time
Cagaeity Water contained by the entity

SoilWaterContent

Water contained by the soil in a reference area

SoilWaterPotential Energy state of water in the soil in a reference area

SoilTemperature Temperature in the soil in a reference area

SoilConductivity Conductivity in the soil in a reference area

DifferentialPressure Differential pressure registered between the input and output of the entity
WaterAcidity Acidity of the irrigation water registered in the entity

WaterConductivity Electrical conductivity of the irrigation water registered in the entity
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A.3.26 Statistics enumeration

Table A.25 contains the type of statistical for the calculation of the standard history. The enumeration
contains the following values.

Table A.25 — Statistics enumeration

Value Description
Last Returns the last value registered for each time slot of a standard history.
Average Returmsthreaver dgt vatueT egister ed-foreactrtimre stotof astamdardhistor Y-
Maximum Returns the maximum value registered for each time slot of a standard histery.
Minimum Returns the minimum value registered for each time slot of a standard history.

A.3.27 EntityLevel enumeration
Table A.26|contains the levels of the physical model to which an irrigation entity canbelong.

Table A.26 — EntityLevel enumeration

Value

Empty

Area

ProcessCell

Unit

EquipmentModule

A.3.28 EntityType enumeration
Table A.27|contains the listed entities included in the physical model.

Table A.27 — EntityType enumeration

List of values
IRA PMS INT RSV SSS
Pl\fIL HYS SSB NCP NBU
IHh VIH MIH WFS FTL
F1S DSM DLT FRT Empty

A.3.29 ControlLevel enumeration
Table A.28 contains the possible control levels of an irrigation entity.

Table A.28 — ControlLevel enumeration

List of values

Empty

HigherControlLevel

LowerControlLevel
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A.3.30 Behavior enumeration

Table A.29 contains the possible behaviors of an IHG irrigation entity type as defined in the physical

model.

Table A.29 — Behavior enumeration

List of values

Empty

ol . 4
DCIIdVIOI'L

Behavior2

A.3.31 FertigationMethod enumeration

Tablle A.30 contains the fertigation methods of a FTS entity.

A.332 EventName string

Tablle A.31 shall be used taking into account thevalues defining each event. Table A.31 can b
with new values. A subsystem exchanges the-events assigned to the entity that it controls.

List of values

Empty

InLinelnjection

DilutioneTank

Table A.30 — FertigationMethod enumeration

Table'A.31 — EventName string

e extended

EventName-Field1 EventName- EventName- | Description
Field2 Field3

ActilvityStatusChanged Previous value Current value | The ActivityStatus property changgs its value.

SystlemStatusUnknown Previous value Current value | The SystemStatus property changgs its value
to unknown.

ModeChanged Previous value Current value | The Mode property changes its value.

IntefnalFlowQutlsNotOOpeni | Active/Inactive Activation/deactivation of flow other than

ngDegreelsO zero with entity closed event.

GengpralFailure Active/Inactive Activation/deactivation of a generpl failure in
an-unit nnfify The nnf“‘y isnot a4 ilable When
the event is active.

Failure Active/Inactive Failure in on status in an equipment module
entity. The entity is not available when the
event is active.

CumulativeVolumeOutSync Previous value Current value | The CumulativeVolumeOut property has been
synchronized.

MinimumCapacity Active/Inactive | Currentvalue | Activation/deactivation of minimum level
reached on a source entity. Related to
Capacity property.
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EventName-Field1 EventName- EventName- | Description
Field2 Field3

MaximumCapacity Active/Inactive | Currentvalue | Activation/deactivation of maximum level
reached on a destination entity. Related to
Capacity property.

CumulativeVolumeln#Cumul The CumulativeVolumeOQOut and

ativeVolumeOut CumulativeVolumeln properties, has not the
same value (£5%).

ContinuosCleaning Active /Inactive Activation/deactivation of a failure on in fijlter
flushing.

MaxWorkingPressure Active/Inactive Activation/deactivation of maximumworlting
pressure detected.

MinWorkingPressure Active/Inactive Activation/deactivation of minimum working
pressure detected.

AutonomyWarning Active/Inactive | Remaining Activation/deactivationlof an event: the

autonomy energy autonomy,efthe irrigation entity is
(voltage) near to end.

AccessWarnling Active/Inactive Activation/deactivation of a warning of
physical@access to the irrigation entity.

SubsystemHBvent Available to Available to Openrevent for proprietary events of a

define define subsystem.

AccumulativePropertySync Previous value Current value \{“The value of a accumulative property has
been synchronized.

StartedOperjation A procedural element has changed to the
status Running.

StoppedOp¢dration A running or idle procedural element reaches
the Stopped status (following the StopRecipe
action).

Completed(peration A running procedural element reaches the
Completed status.

OperationEfrorStarting Active/Inactive A procedural element was not correctly
executed. Although the start condition was
reached, the Operation did not start.

OperationEfrorEnding Active/Inactive A procedural element was not executed
correctly. When the end condition was
reached, the Operation had not finished.

InternalFlowQutlsOOpening | Active/Inactive Alarm of zero flow with irrigation entity open.

DegreelsNotQ To generate the event with Inactive value jn
field 2, is required that previously the field 2
of the event has been in Active.

ThresholdHHTriggeredOn PropertyName Current value | The ThresholdHH of a monitoring property
has been reached.

ThresholdHHTriggeredOff PropertyName Current value | The ThresholdHH of a monitoring property
has been deactivated.

ThresholdLLTriggeredOn PropertyName Current value | The ThresholdLL of a monitoring property
has been reached.

ThresholdLLTriggeredOff PropertyName Current value | The ThresholdLL of a monitoring property

has been deactivated.
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EventName-Field1

EventName-
Field2

EventName-
Field3

Description

OperationErrorSetPoint

A procedural element was not correctly
executed. The subsystem can not reach or

maintain the setpoint introduced.

OperationOnRecipient

A procedural element was received by the

destination device.

lmplpmpntafinn classes for authorization server

.1 ManagementSecurity class

Table A.32 — ManagementSecurity class

METHODS

Name

Name

Name

Name

Get]

"oken

grant_type: StringValue. This
parameter shall have the

next fixed value: "Password".

username: StringValue. User
to be authenticated by the
server.

password: StringValue.
Password related to the user
to be authenticated.

scope: StringValue. Optional
parameter to define
limitations for the requested
token, for example for.read
only operations.

TokenResponse

This miethod allows the obtaining of the
token to access the different se

rvices.

Refi

eshToken

grant_type: StringValue. This
parameter.shall have the
next fixed value:
"Refresh.token".

reftesh_token: StringValue.
Value received in the
TokenResponse request as
Refresh_token value.

scope: StringValue. Optional
parameter to define
limitations for the requested

TokenResponse

updated if it has expired.

This method allows the token tjo be

token, for example for read
only operations.

A.4.2 TokenResponse class

Table A.33 — TokenResponse class

Parameter Type Description
access_token StringValue | Token that shall be added to requests in order to access services.
token_type StringValue | This parameter shall have the next fixed value: "Bearer”, corresponding to the
token type to be used.
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Parameter Type Description
access_token StringValue | Token that shall be added to requests in order to access services.
expires_in StringValue | Validity time of the token provided, expressed in s.

refresh_token StringValue When the expiration time has been reached, if the token is used an error

message shall be received. This value can be used to avoid this error and
receive a new token.

scope

StringValue | The same value included in the request.

A5 WS]

DL

<wsdl:definitio
xmlns:http="ht
xmlns:tns="htt|
xmlns:tm="htt
open.org/wss/|
securitypolicy,
targetNamesp3

ns xmlns:s="http://www.w3.org/2001/XMLSchema" xmlns:soap12="http://schemas.xmlsoap.org/wsdl/soap12/!

tp://schemas.xmlsoap.org/wsdl/http/" xmlns:mime="http://schemas.xmlsoap.org/wsdl/mime/"

b://www.water.domain" xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
://microsoft.com/wsdl/mime/textMatching/" xmlns:wsp="http://www.w3.org/ns/ws-policy” xmlns:wsu="http://docs.o

2004 /01 /0asis-200401-wss-wssecurity-utility-1.0.xsd" xmlns:sp="http://docs.oasis-open.org/wstsx/ws-

200702" xmlns:soapenc="http://schemas.xmlsoap.org/soap/encoding/" xmlns:wsdl="http:/ /Schemas.xmlsoap.org/wsdl

ce="http://www.water.domain">

asis-

<wsdl:ty

es>

<S:

chema targetNamespace="http://www.water.domain" elementFormDefault="qualified">

<s:simpleType name="RecipeType">

<s:restriction base="s:string">

<s:enumeration value="IrrigationRecipel"/>

<s:enumeration value="IrrigationRecipe2"/>

<s:enumeration value="IrrigationRecipe3"/>

<s:enumeration value="IrrigationRecipe4"/>

<s:enumeration value="PumpingRecipel" />

<s:enumeration value="PumpingRecipe2"/>

<s:enumeration value="PumpingRecipe3”/>

<s:enumeration value="PumpingRetipe4" />

<s:enumeration value="PumpingRecipe5" />

<s:enumeration value="NetworkBranchRecipel"/>

<s:enumeration value="CentrolPointRecipel”/>

<s:enumeration value="ControlPointRecipe2" />

<s:enumeration-valtue="ControlPointRecipe3" />

<s:enumeration-value="FertigationRecipel"/>

<s:enumeération value="FertigationRecipe2"/>

<s:epumeration value="FertigationRecipe3"/>

<s:eénumeration value="FertigationRecipe4"/>

ss:enumeration value="FertigationRecipe5"/>

<s:enumeration value="FiltrationRecipel" />

<s:enumeration value="IrrigationNetworkUnitProcedurel"/>

<s:enumeration value="SolidSetUnitProcedurel"/>

<s:enumeration value="PumpingUnitProcedurel" />

<s:enumeration value="ReservoirUnitProcedurel" />

<s:enumeration value="FiltrationUnitProcedurel"/>

<s:enumeration value="FertigationUnitProcedurel" />

<s:enumeration value="IrrigationSectorProcedurel”/>

</s:restriction>

</s:simpleType>

<s:simpleType name="EntityType">

<s:restriction base="s:string">

<s:enumeration value="IRA" />

<s:enumeration value="PMS" />

<s:enumeration value="RSV" />
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<s:enumeration value="INT" />

<s:enumeration value="SSS" />

<s:enumeration value="PML" />

<s:enumeration value="HYS"/>

<s:enumeration value="SSB" />

<s:enumeration value="NCP" />

<s:enumeration value="VIH" />

<s:enumeration value="IHG" />

<s:enumeration value="NBU" />

<s:enumeration value="MIH" />

s:enumeration value="vvrsS /

<s:enumeration value="FTL"/>

<s:enumeration value="FTS" />

<s:enumeration value="DSM" />

<s:enumeration value="DLT" />

<s:enumeration value="FRT"/>

<s:enumeration value="Empty" />

</s:restriction>

</s:simpleType>

<s:simpleType name="ControlLevel">

<s:restriction base="s:string">

<s:enumeration value="Empty" />

<s:enumeration value="HigherControlLevel"/>

<s:enumeration value="LowerControlLevel"/>

</s:restriction>

</s:simpleType>

<s:simpleType name="EntityLevel">

<s:restriction base="s:string">

<s:enumeration value="Empty"/>

<s:enumeration value="Area'y/>

<s:enumeration value="ProcessCell" />

<s:enumeration value="Unit"/>

<s:enumeration value="EquipmentModule" />

</s:restriction>

</s:simpleType>

<s:simpleType name="MonitoringParameterType">

<s:restriction'base="s:string">

<s:enumeration value="Threshold HH" />

<s:enumeration value="CmdHH"/>

<s:enumeration value="TimeHH" />

<s:enumeration value="ThresholdLL" />

<s:enumeration value="TimeLL" />

<s:enumeration value="CmdLL"/>

</s:restriction>

L i 1o
7 STSTmMpreType

<s:simpleType name="RepetitionParameterType">

<s:restriction base="s:string">

<s:enumeration value="RepetitionInterval"/>

<s:enumeration value="RepetitionNumber"/>

</s:restriction>

</s:simpleType>

<s:simpleType name="WeekCalendarParameterType">

<s:restriction base="s:string">

<s:enumeration value="FinalDate" />

</s:restriction>

</s:simpleType>

<s:simpleType name="RecipeParameterType">
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<s:restriction base="s:string">

<s:enumeration value="StartDate" />

<s:enumeration value="MaxDuration"/>

<s:enumeration value="MaxVolume" />

<s:enumeration value="OpeningDegree" />

<s:enumeration value="MonCumulativeVolumeOut"/>

<s:enumeration value="MonInternalFlowQut" />

<s:enumeration value="MonPressureOut" />

<s:enumeration value="MonCumulativeVolumeln"/>

<s:enumeration value="MonInternalFlowIn"/>

s:enumeration value=

Monkressureln /

<s:enumeration value=

"Repetition"/>

<s:enumeration value=

"WeekCalendar"/>

<s:enumeration value=

"InternalFlowOutSetPoint" />

<s:enumeration value=

"SourceLevel_InternalFlowOutSetPoint" />

<s:enumeration value=

"DestinationLevel_InternalFlowQutSetPoint" />

<s:enumeration value=

"InternalFlowOutSetPoint_PressureOutSetPoint" />

<s:enumeration value=

"PressureOutSetPoint"/>

<s:enumeration value=

"MaxRainfall" />

<s:enumeration value=

"MaxWindSpeed" />

<s:enumeration value=

"MinSoilWaterContent" />

<s:enumeration value=

"MaxSoilWaterContent" />

<s:enumeration value=

"MinSoilWaterPotential" />

<s:enumeration value=

"MaxSoilWaterPotential"/>

<s:enumeration value=

"SolarRadiationTriggerOn"/>

<s:enumeration value=

"SolarRadiationTriggerOff" />

<s:enumeration value=

"MaxLevel"/>

<s:enumeration value=

"MinLevel"/>

<s:enumeration value=

"MaxTime"/>

<s:enumeration value=

"DifferentialPressure" />

<s:enumeration value=

"QuantityRatieSetPoint"/>

<s:enumeration value=

"pHSetPoint"/>

<s:enumeration value=

"ECSetPoint"/>

<s:enumeration value=

“TitmeRatioSetPoint"/>

<s:enumeration value=

"FertigationTime"/>

<s:enumeration value=

"FertigationVolume" />

</s:restriction>

</s:simpleType>

<s:simpleType name="ParameterT

ype'>

<s:restriCtion base="s:string">

<s:enumeration value=

"StringValue" />

<s:enumeration value=

"IntegerValue"/>

<s:enumeration value=

"DecimalValue"/>

<s:enumeration value=

"DateTimeValue"/>

. 1
STetmreratronTvarte=
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</s:restriction>

</s:simpleType>

<s:simpleType name="Status">

<s:restriction base="s:string">

<s:enumeration value="Idle"/>
<s:enumeration value="Running"/>
<s:enumeration value="Stopped"/>

<s:enumeration value=

"Completed"/>

<s:enumeration value=

"Unknown"/>

</s:restriction>

</s:simpleType>

<s:simpleType name="Statistics">
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<s:restriction base="s:string">

<s:enumeration value="Last"/>

<s:enumeration value="Average"/>

<s:enumeration value="Maximum"/>

<s:enumeration value="Minimum" />

</s:restriction>

</s:simpleType>

<s:simpleType name="Behavior">

<s:restriction base="s:string">

<s:enumeration value="Empty"/>

s:enumeration value="behaviorl /

<s:enumeration value="Behavior2" />

</s:restriction>

</s:simpleType>

<s:simpleType name="FertigationMethod">

<s:restriction base="s:string">

<s:enumeration value="Empty" />

<s:enumeration value="InLinelnjection" />

<s:enumeration value="DilutioneTank" />

</s:restriction>

</s:simpleType>

<s:element name="CreateRecipe">

<s:complexType>

<s:sequence>

<s:element name="ActionID" type="s:string“minOccurs="1" maxOccurs="1"/>

<s:element name="Operation" type="tns:Operation” minOccurs="1" maxOccurs="1"/>

</s:sequence>

</s:complexType>

</s:element>

<s:complexType name="ArrayOfMonitoringParameter">

<s:sequence>

type

<s:element minOccurs="0" maxOccurs="unbounded" name="MonitoringParameter" nillable="true{'

"tns:MonitoringParameter” />

</s:sequence>

</s:complexType>

<s:complexType name="MonitoringParameter”>

<s:sequence>

type

<s:element minOccurs="1" maxOccurs="1" name="MonitoringParameterName"
"tns:MonitoringParameterType"/>

<s:element minOccurs="1" maxOccurs="1" name="MonitoringParameterValue" type="s:string"/>

<s:element minOccurs="1" maxOccurs="1" name="MonitoringParameterType" type="tns:Paramet

erType"/>

</s:sequence>

</s:complexType>

<s:complexType name="ArrayOfRepetitionParameter">

S:seauence
T

type=

<s:element minOccurs="0" maxOccurs="2" name="RepetitionParameter" nillable="true"
"tns:RepetitionParameter” />

</s:sequence>

</s:complexType>

<s:complexType name="RepetitionParameter">

<s:sequence>

type=

<s:element minOccurs="1" maxOccurs="1" name="RepetitionParameterName"
"tns:RepetitionParameterType"/>

<s:element minOccurs="1" maxOccurs="1" name="RepetitionParameterValue" type="s:string" />

<s:element minOccurs="1" maxOccurs="1" name="RepetitionParameterType" type="tns:ParameterType"/>

</s:sequence>

</s:complexType>
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<s:complexType name="WeekCalendarParameter">

<s:sequence>

<s:element minOccurs="1" maxOccurs="1" name="WeekCalendarParameterName"
type="tns:WeekCalendarParameterType"/>

<s:element minOccurs="1" maxOccurs="1" name="WeekCalendarParameterValue" type="s:string"/>

<s:element minOccurs="1" maxOccurs="1" name="WeekCalendarParameterType" type="tns:ParameterType"/>

</s:sequence>

</s:complexType>

<s:complexType name="Operation">

<s:sequence>

S CICTIETIUTIAITNE="TTOCeaUrdITD 1ype="S.SUTNE  MIMUCCUIS="1 "TTdXUCCUrs=-1"/~

<s:element name="EntityID" type="s:string" minOccurs="1" maxOccurs="1"/>

<s:element name="EntityType" type="s:string” minOccurs="1" maxOccurs="1"/>

<s:element name="RecipeType" type="tns:RecipeType" minOccurs="1" maxOccurs="1"/>

<s:element name="OperationParameters" type="tns:ArrayOfOperationParameter” minQccurs="1"
maxOccurs="11/>

</s:sequence>

</s:complexType>

<s:complexType name="ArrayOfOperationParameter">

<s:sequence>

<s:element name="OperationParameter" type="tns:OperationParameter! nillable="true" minOccurs="1"
maxOccurs="upbounded" />

</s:sequence>

</s:complexType>

<s:complexType name="OperationParameter">

<s:sequence>

<s:element minOccurs="1" maxOccurs="1" name=RecipeParameter” type="tns:RecipeParameterType" />

<s:element minOccurs="1" maxOccurs="1" namé="ParameterValue" type="s:string"/>

<s:element minOccurs="1" maxOccurs="1" name="ParameterType" type="tns:ParameterType"/>

<s:element minOccurs="0" maxOccurs="1" name="MonitoringParameters"
type="tns:ArrayOfMonitoringParameter"/>

<s:element minOccurs="0" maxOccurs="1" name="RepetitionParameters"
type="tns:ArrajyOfRepetitionParameter"/>

<s:element minOccups=0" maxOccurs="1" name="WeekCalendarParameter"
type="tns:WeekCalendarParameter" />

</s:sequence>

</s:complexType>

<s:complexType names"ArrayOfEventValues">

<s:sequencex

&s;element minOccurs="0" maxOccurs="unbounded" name="EventValue" nillable="true'
type="tns:EvenjtValue" />

<Ys:Sequence>

</s:complexType>

<s:icomplexType name="EventValue">

<s:sequence>

<s:element minOccurs="1" maxOccurs="1" name="EventID" type="s:string" />

<s:element minOccurs="1" maxOccurs="1" name="EventName" type="s:string" />

<s:element minOccurs="1" maxOccurs="1" name="TimeStamp" type="s:string" />

<s:element minOccurs="1" maxOccurs="1" name="Relevance" type="s:integer" />

<s:element minOccurs="1" maxOccurs="1" name="ProcedurallD" type="s:string" />

<s:element minOccurs="1" maxOccurs="1" name="InstanceNumber" type="s:integer" />

</s:sequence>

</s:complexType>

<s:complexType name="Response">

<s:sequence>

<s:element name="ResponseCode" type="s:int" minOccurs="1" maxOccurs="1"/>
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<s:element name="ResponseMessage" type="s:string" minOccurs="0" maxOccurs="1"/>

</s:sequence>

</s:complexType>

<s:element name="CreateRecipeResponse">

<s:complexType>

<s:sequence>

<s:element name="CreateRecipeResponse" type="tns:CreateRecipeResult" maxOccurs="1"/>

</s:sequence>

</s:complexType>

</s:element>

s:complexType name=_CLreateReciperesult

<s:sequence>

<s:element name="ActionID" type="s:string" maxOccurs="1"/>

<s:element name="Response" type="tns:Response" maxOccurs="1"/>

</s:sequence>

</s:complexType>

<s:element name="ReadProcedurallDs">

<s:complexType>

<s:sequence>

<s:element name="ActionID" type="s:string" maxOccurs="4"/>

<s:element name="EntityID" type="s:string" maxOccurs="1"/>

<s:element name="Date" type="s:string" maxOccups="1"/>

<s:element name="Status" type="tns:Status" maxQccurs="1"/>

</s:sequence>

</s:complexType>

</s:element>

<s:element name="ReadProcedurallDsResponse">

<s:complexType>

<s:sequence>

<s:element name="ReadProcedurallDsResponse" type="tns:ReadProcedurallDsResult" maxQccurs="1"/>

</s:sequence>

</s:complexType>

</s:element>

<s:complexType name="ReadProcedurallDsResult">

<s:sequence>

<s:elementname="ActionID" type="s:string" maxOccurs="1"/>

<s:element name="Response" type="tns:Response" maxOccurs="1"/>

<s:element name="ProcedurallDs" type="s:string" maxOccurs="1"/>

</S:'sequence>

</s:€complexType>

<s:element name="GetProcedurallDs">

<s:complexType>

<s:sequence>

<s:element name="ActionID" type="s:string" maxOccurs="1"/>

nan g
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<s:element name="Date" type="s:string" maxOccurs="1"/>

<s:element name="Status" type="tns:Status" maxOccurs="1"/>

</s:sequence>

</s:complexType>

</s:element>

<s:element name="GetProcedurallDsResponse">

<s:complexType>

<s:sequence>

<s:element name="GetProcedurallDsResponse" type="tns:GetProcedurallDsResult" maxOccurs="1"/>

</s:sequence>

</s:complexType>

</s:element>
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<s:complexType name="GetProcedurallDsResult">

<s:sequence>

<s:element name="ActionID" type="s:string" maxOccurs="1"/>

<s:element name="Response" type="tns:Response" maxOccurs="1"/>

<s:element name="ProcedurallDs" type="s:string" maxOccurs="1"/>

</s:sequence>

</s:complexType>

<s:element name="Write">

<s:complexType>

<s:sequence>

Srelement name= ActonlD type= s:string . maxoccurs= 1 7

<s:element name="EntityID" type="s:string" maxOccurs="1"/>

<s:element name="PropertyName" type="s:string" maxOccurs="1"/>

<s:element name="Value" type="s:string" maxOccurs="1"/>

</s:sequence>

</s:complexType>

</s:element>

<s:element name="WriteResponse">

<s:complexType>

<s:sequence>

<s:element name="WriteResponse" type="tns:WriteResult" maxOccurs="1"/>

</s:sequence>

</s:complexType>

</s:element>

<s:complexType name="WriteResult">

<s:sequence>

<s:element name="ActionID" type="s:string" maxQccurs="1"/>

<s:element name="Response" type="tns:Response” maxOccurs="1"/>

</s:sequence>

</s:complexType>

<s:element name="Read">

<s:complexType>

<s:sequence>

<s:element namez"A¢tionID" type="s:string” maxOccurs="1"/>

<s:element name="EntitylD" type="s:string" maxOccurs="1"/>

<s:element name="PropertyName" type="s:string" maxOccurs="1"/>

</s:sequence>

</s:complexType>

</s:element>

<s:element name="ReadResponse">

<s:complexType>

<s:sequence>

<s:element name="ReadResponse" type="tns:ReadResult" minOccurs="0" maxOccurs="1"/>

</s:sequence>

L A\
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</s:element>

<s:complexType name="ReadResult">

<s:sequence>

<s:element name="ActionID" type="s:string" maxOccurs="1"/>

<s:element name="Response" type="tns:Response" maxOccurs="1"/>

<s:element name="Value" type="s:string" maxOccurs="1"/>

</s:sequence>

</s:complexType>

<s:element name="ReadStandardHist">

<s:complexType>

<s:sequence>

<s:element name="ActionID" type="s:string" maxOccurs="1"/>
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<s:element name="EntityID" type="s:string" maxOccurs="1"/>

<s:element name="PropertyName" type="s:string" maxOccurs="1"/>

<s:element name="Date" type="s:string" maxOccurs="1"/>

<s:element name="NumHist" type="s:int" maxOccurs="1"/>

<s:element name="Statistics" type="s:string” maxOccurs="1"/>

</s:sequence>

</s:complexType>

</s:element>

<s:element name="ReadStandardHistResponse">

<s:complexType>

Sisequence ]

<s:element name="ReadStandardHistResponse" type="tns:ReadStandardHistoryResult" maxbccurs="1"/>

</s:sequence>

</s:complexType>

</s:element>

<s:complexType name="ReadStandardHistoryResult">

<s:sequence>

<s:element name="ActionID" type="s:string" maxOccurs="1"/>

<s:element name="Response" type="tns:Response" maxOccurs="1"/>

<s:element name="HistStandardValues" type="s:string" maxOccurs="1"/>

</s:sequence>

</s:complexType>

<s:element name="ReadEvent">

<s:complexType>

<s:sequence>

<s:element name="ActionID" type="s:st¥fing" maxOccurs="1"/>

<s:element name="EntityID" type="s:string" maxOccurs="1"/>

<s:element name="ProcedurallD!"type="s:string" maxOccurs="1"/>

<s:element name="InitialDate" type="s:string" maxOccurs="1"/>

<s:element name="FinalDate" type="s:string" maxOccurs="1"/>

</s:sequence>

</s:complexType>

</s:element>

<s:element name="ReadEventResponse">

<s:complexType>

<s:sequence>

<s:element name="ReadEventResponse" type="tns:ReadEventResult" maxOccurs="1"/>

</sisequence>

</s:complexType>

</s:€lement>

<s:complexType name="ReadEventResult">

<s:sequence>

<s:element name="ActionID" type="s:string" maxOccurs="1"/>

<s:element name="Response" type="tns:Response" maxOccurs="1"/>
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</s:sequence>

</s:complexType>

<s:element name="StopRecipe">

<s:complexType>

<s:sequence>

<s:element name="ActionID" type="s:string" maxOccurs="1"/>

<s:element name="EntityID" type="s:string" maxOccurs="1"/>

<s:element name="ProcedurallD" type="s:string" maxOccurs="1"/>

</s:sequence>

</s:complexType>

</s:element>

<s:element name="StopRecipeResponse">
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<s:complexType>

<s:sequence>

<s:element name="StopRecipeResponse" type="tns:StopResult" maxOccurs="1"/>

</s:sequence>

</s:complexType>

</s:element>

<s:complexType name="StopResult">

<s:sequence>

<s:element name="ActionID" type="s:string” maxOccurs="1"/>

<s:element name="Response" type="tns:Response" maxOccurs="1"/>

J5isequence

</s:complexType>

<s:element name="ReadReport">

<s:complexType>

<s:sequence>

<s:element name="ActionID" type="s:string" maxOccurs="1"/>

<s:element name="EntityID" type="s:string" maxOccurs="1"/>

<s:element name="ProcedurallD" type="s:string" maxOccurs="1"/>

<s:element name="InstanceNumber" type="s:int" maxOccurs="1"/>

</s:sequence>

</s:complexType>

</s:element>

<s:element name="ReadReportResponse">

<s:complexType>

<s:sequence>

<s:element name="ReadReportResponse" type=“ths:ReadReportResult" maxOccurs="1"/>

</s:sequence>

</s:complexType>

</s:element>
<s:complexType name="ReadReportResult">

<s:sequence>

<s:element name="ActionID" type="s:string” maxOccurs="1"/>

<s:element name="Response" type="tns:Response" maxOccurs="1"/>

<s:element name="Report\type="s:string" maxOccurs="1"/>

<s:element name="Status" type="tns:Status" maxOccurs="1"/>

</s:sequence>

</s:complexType>
<s:element name="ReadEntitylDs">

<s:complexType>

<sisequence>

<s:element name="ActionID" type="s:string" />

</s:sequence>

</s:complexType>

< /s:element>
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<s:sequence>

<s:element name="ActionID" type="s:string"/>

<s:element name="Response" type="tns:Response" />

<s:element name="EntityIDs" type="s:string"/>

</s:sequence>

</s:complexType>

<s:element name="ReadEntityIDsResponse">

<s:complexType>

<s:sequence>

<s:element name="ReadEntitylDsResponse" type="tns:ReadEntitiesIDsResult"/>

</s:sequence>

</s:complexType>
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</s:element>

<s:element name="ReadEntityData">

<s:complexType>

<s:sequence>

<s:element name="ActionID" type="s:string" />

<s:element name="EntitylD" type="s:string" />

</s:sequence>

</s:complexType>

</s:element>

<s:complexType name="ReadEntityDataResult">

s:sequence

<s:element name="ActionID" type="s:string" />

<s:element name="Response" type="tns:Response" />

<s:element name="EntityLevel" type="tns:EntityLevel"/>

<s:element name="EntityType" type="tns:EntityType"/>

<s:element name="ControlLevel" type="tns:ControlLevel"/>

<s:element name="SpatialData" type="s:string" />

<s:element name="PrecursorEntities" type="s:string" />

<s:element name="SuccessorEntities" type="s:string"/>

<s:element name="ChildEntities" type="s:string" />

<s:element name="ParentEntity" type="s:string" />

<s:element name="InternalFlowOut" type="s:boolean"/>

<s:element name="PressureOut" type="s:boolean" />

<s:element name="DesignPressure" type="s: integer"/>

<s:element name="DesignFlowRate" type="s:string" />

<s:element name="Caliber" type="s: integer*/>

<s:element name="Temperature" type="s:boolean"/>

<s:element name="RelativeHumidity">type="s:boolean" />

<s:element name="SolarRadiation“\type="s:boolean"/>

<s:element name="WindParameters" type="s:boolean"/>

<s:element name="Rainfall-type="s:boolean" />

<s:element name="SeilWaterContent" type="s:boolean"/>

<s:element name="SoilWaterPotential" type="s:boolean"/>

<s:element name="SoilConductivity" type="s:boolean"/>

<s:elementiname="SoilTemperature" type="s:boolean" />

<s:elementname="CumulativeVolumeOut" type="s:boolean" />

<s:element name="CumulativeVolumeln" type="s:boolean"/>

<s:element name="InternalFlowIn" type="s:boolean" />

<s:element name="Pressureln" type="s:boolean"/>

<s:element name="Behavior" type="tns:Behavior"/>

<s:element name="DesignSimultaneity" type="s:integer" />

<s:element name="DesignCapacity" type="s: integer" />

<s:element name="DesignPower" type="s: integer" />

<s:element name="DesignAutonomy" type="s: integer" />

1 " (1N RPN TN Nl 1 (i
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<s:element name="SystemStatus" type="s:boolean"/>

<s:element name="Mode" type="s:boolean"/>

<s:element name="0OpeningDegree" type="s:boolean" />

<s:element name="InstantPower" type="s:boolean" />

<s:element name="EnergyConsumption" type="s:boolean"/>

<s:element name="EntityPerformance" type="s:boolean"/>

<s:element name="PowerOnTime" type="s:boolean"/>

<s:element name="Capacity" type="s:boolean" />

<s:element name="Area" type="s: integer" />

<s:element name="MeterReplacementEvent" type="s:string" />

<s:element name="PowerOnTimeCounterStart" type="s:string"/>

<s:element name="EnergyMeterCounterStart" type="s:string" />
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<s:element name="FiltrationDegree" type="s: integer" />

<s:element name="MaxWorkingPressure" type="s:string" />

<s:element name="MinWorkingPressure" type="s:string" />

<s:element name="InjectorNumber" type="s:integer" />

<s:element name="FertigationMethod" type="tns:FertigationMethod" />

</s:sequence>

</s:complexType>

<s:element name="ReadEntityDataResponse">

<s:complexType>

<s:sequence>

s:element name="ReadEbntityDatakesponse  type="tns:ReadbntityDataResult”/

</s:sequence>

</s:complexType>

</s:element>

</g:schema>

</wsdl:types>

<wsdl:m¢ssage name="CreateRecipeSoapIln">

<wpdl:part name="parameters" element="tns:CreateRecipe" />

</wsdl:njessage>

<wsdl:m¢ssage name="CreateRecipeSoapOut">

<wpdl:part name="parameters" element="tns:CreateRecipeResponse" />

</wsdl:njessage>

<wsdl:m¢ssage name="ReadProcedurallDsSoapIn">

<wpdl:part name="parameters" element="tns:ReadProcedurallDs" />

</wsdl:njessage>

<wsdl:m¢ssage name="ReadProcedurallDsSoapOut">

<wkdl:part name="parameters" element="tns:ReadProcedurallDsResponse" />

</wsdl:njessage>

<wsdl:mg¢ssage name="GetProcedurallDsSoapIn">

<wpdl:part name="parameters" element="tns:GetProcedurallDs" />

</wsdl:njessage>

<wsdl:m¢ssage name="GetProcedurallDsSoapOut">

<wpdl:part name="parameters" element="tns:;GetProcedurallDsResponse" />

</wsdl:njessage>

<wsdl:m¢ssage name="WriteSoapIn">

<wpdl:part name="parameters" element="tns:Write"/>

</wsdl:njessage>

<wsdl:m¢ssage name="WriteSoapQu¢t">

<wpdl:part name="parameters" element="tns:WriteResponse" />

</wsdl:njessage>

<wsdl:m¢ssage name= RéadSoapIn">

<wpdl:part name="parameters" element="tns:Read"/>

</wsdl:njessage>

<wsdl:m¢ssage hame="ReadSoapOut">

RhI - " - n D D)
<wStrparthanme=paranreters—crement—_tnsTneatnesponse—;

</wsdl:message>

<wsdl:message name="ReadStandardHistSoapIn">

<wsdl:part name="parameters" element="tns:ReadStandardHist" />

</wsdl:message>

<wsdl:message name="ReadStandardHistSoapOut">

<wsdl:part name="parameters" element="tns:ReadStandardHistResponse" />

</wsdl:message>

<wsdl:message name="ReadEventSoapIn">

<wsdl:part name="parameters" element="tns:ReadEvent"/>

</wsdl:message>

<wsdl:message name="ReadEventSoapOut">

<wsdl:part name="parameters" element="tns:ReadEventResponse" />
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</wsdl:message>

<wsdl:message name="StopRecipeSoapIn">

<wsdl:part name="parameters" element="tns:StopRecipe"/>

</wsdl:message>

<wsdl:message name="StopRecipeSoapOut">

<wsdl:part name="parameters" element="tns:StopRecipeResponse" />

</wsdl:message>

<wsdl:message name="ReadReportSoapIn">

<wsdl:part name="parameters" element="tns:ReadReport" />

</wsdl:message>

wsdl:message name=_"Keadkeport>oapuut

<wsdl:part name="parameters" element="tns:ReadReportResponse" />

</wsdl:message>

<wsdl:message name="ReadEntitylDsSoapIn">

<wsdl:part name="parameters" element="tns:ReadEntitylDs" />

</wsdl:message>

<wsdl:message name="ReadEntity]DsSoapOut">

<wsdl:part name="parameters" element="tns:ReadEntity]IDsResponse"/>

</wsdl:message>

<wsdl:message name="ReadEntityDataSoapIn">

<wsdl:part name="parameters" element="tns:ReadEntityData" />

</wsdl:message>

<wsdl:message name="ReadEntityDataSoapOut">

<wsdl:part name="parameters" element="tns:ReadEntityDataRespohse" />

</wsdl:message>

<wsdl:portType name="ManagementServicesPortType">

<wsdl:operation name="CreateRecipe">

elem|

<wsdl:documentation xmlns:wsdl="http://schemas:xmlsoap.org/wsdl/">Creates a procedural
bnt</wsdl:documentation>

<wsdl:input message="tns:CreateRecipeSoapIn"/>

<wsdl:output message="tns:CreateRe¢ipeSoapOut" />

</wsdl:operation>

<wsdl:operation name="ReadProcedurallDs">

level

K /wsdl:documentation>

<wsdl:input message="tns:ReadProcedurallDsSoapIn"/>

<wsdl:output message="tns:ReadProcedurallDsSoapOut" />

</wsdl:operation>

<wsdl:operation name="GetProcedurallDs">

</W§

dl:documentation>

<wsdl:input message="tns:GetProcedurallDsSoapIn"/>

<wsdl:output message="tns:GetProcedurallDsSoapOut"/>

</wsdl:operation>

wsdl-operation name="Write"
t

<wsdl:documentation xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/">Writes a value for an entity’s property that allows

it</wsdl:documentation>

<wsdl:input message="tns:WriteSoapIln"/>

<wsdl:output message="tns:WriteSoapOut" />

</wsdl:operation>

<wsdl:operation name="Read">

<wsdl:documentation xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/">Reads the current value of an entity’s

property</wsdl:documentation>

<wsdl:input message="tns:ReadSoapIn"/>

<wsdl:output message="tns:ReadSoapOut" />

</wsdl:operation>

<wsdl:operation name="ReadStandardHist">
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<wsdl:documentation xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/">Reads the standard history of an entity’s property

</wsdl:documentation>

<wsdl:input message="tns:ReadStandardHistSoapIn"/>

<wsdl:output message="tns:ReadStandardHistSoapOut" />

</wsdl:operation>

<wsdl:operation name="ReadEvent">

<wsdl:documentation xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/">Reads all the events in an

entity</wsdl:documentation>

<wsdl:input message="tns:ReadEventSoapIn"/>

<wsdl:output message="tns:ReadEventSoapOut" />

</

1 :
SUL-OPETatIonr

<wgdl:operation name="StopRecipe">

element</wsd]:

<wsdl:documentation xmlIns:wsdl="http://schemas.xmlsoap.org/wsdl/">Stops a procedural

documentation>

<wsdl:input message="tns:StopRecipeSoapIn"/>

<wsdl:output message="tns:StopRecipeSoapOut" />

</wsdl:operation>

<Wp

dl:operation name="ReadReport">

element</wsd]:

<wsdl:documentation xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/">Obtains a report-of.the execution of a proceduta

documentation>

<wsdl:input message="tns:ReadReportSoapIn"/>

<wsdl:output message="tns:ReadReportSoapOut"/>

</wsdl:operation>

<Wp

dl:operation name="ReadEntitylDs">

<wsdl:documentation>Reads the IDs of all entities loaded at coordination'level</wsdl:documentation>

<wsdl:input message="tns:ReadEntitylDsSoapIn"/>

<wsdl:output message="tns:ReadEntitylDsSoapOut" />

</wsdl:operation>

<wk

dl:operation name="ReadEntityData">

<wsdl:documentation>Reads the statical data from an'entity</wsdl:documentation>

<wsdl:input message="tns:ReadEntityDataSoapli"/>

<wsdl:output message="tns:ReadEntityDataSeapOut"/>

</

sdl:operation>

</wsdl:pprtType>

<wpp:Policy wsu:Id="UserNameTokenPasswordHashOverSSL">

<wsp:ExactlyOne>

<wsp:All>

<sp:TransportBinding>

<wsp:Rolicy>

<sp:TransportToken>

<wsp:Policy>

<sp:HttpsToken>

<wsp:Policy />

</sp:HttpsToken>

</wsp:Policy>

</sp:TransportToken>

<sp:Layout>

<wsp:Policy>

<sp:Lax />

</wsp:Policy>

</sp:Layout>

<sp:IncludeTimestamp />

<sp:AlgorithmSuite>

<wsp:Policy>

<sp:Basic128 />

</wsp:Policy>

</sp:AlgorithmSuite>
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</wsp:Policy>

</sp:TransportBinding>

<sp:SupportingTokens>

<wsp:Policy>

<wsp:SecurityTokenReference >

<wsp:Policy>

<wsp:Keyldentifier ValueType="http://docs.oasis-open.org/wss/oasis-wss-soap-
message-security-1.1#ThumbprintSHA1" EncodingType="http://docs.oasis-open.org/wss/2004/01/oasis-200401-wss-soap-message-
security-1.0#Base64Binary" />

</wsp:Policy>

L Q PP | Rk
7] WSP-JTCUTILY TOKCITNEICTeIICce

</wsp:Policy>

</sp:SupportingTokens>

</wsp:All>

</wsp:ExactlyOne>

</wsp:Policy>

<wsdl:binding name="ManagementServicesSoapBinding" type="tns:ManagementServicesPortType'>

<wsp:PolicyReference URI="#UserNameTokenPasswordHashOverSSL"/>

<soap12:binding transport="http://schemas.xmlsoap.org/soap/http"/>

<wsdl:operation name="CreateRecipe">

<soap12:operation soapAction="http://www.water.domain/CreateRecipel style="document"/>

<wsdl:input>

<soap12:body use="literal"/>

</wsdl:input>

<wsdl:output>

<soap12:body use="literal"/>

</wsdl:output>

</wsdl:operation>

<wsdl:operation name="ReadProcedurallDs">

<soapl2:operation soapAction="http://www.water.domain/ReadProcedurallDs" style="document" />

<wsdl:input>

<soap12:body use="literal’/>

</wsdl:input>

<wsdl:output>

<soap12:body use="literal"/>

</wsdl:output>

</wsdl:operation>

<wsdl:operation name="GetProcedurallDs">

<soapl2:@peration soapAction="http://www.water.domain/GetProcedurallDs" style="document"/>

<wsdLlinput>

<soapl12:body use="literal"/>

</wsdl:input>

<wsdl:output>

<soapl12:body use="literal"/>

Lsdloutbut
L d

</wsdl:operation>

<wsdl:operation name="Write">

<soapl2:operation soapAction="http://www.water.domain/Write" style="document"/>

<wsdl:input>

<soap12:body use="literal"/>

</wsdl:input>

<wsdl:output>

<soap12:body use="literal"/>

</wsdl:output>

</wsdl:operation>

<wsdl:operation name="Read">

<soap12:operation soapAction="http://www.water.domain/Read" style="document"/>
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<wsdl:input>

<soapl12:body use="literal"/>

</wsdl:input>

<wsdl:output>

<soap12:body use="literal"/>

</wsdl:output>

</wsdl:operation>

<wsdl:operation name="ReadStandardHist">

<soap12:operation soapAction="http://www.water.domain/ReadStandardHist" style="document"/>

<wsdl:input>

SoaplZ:body use= literal /

</wsdl:input>

<wsdl:output>

<soapl12:body use="literal"/>

</wsdl:output>

</wsdl:operation>

<wpdl:operation name="ReadEvent">

<soapl12:operation soapAction="http://www.water.domain/ReadEvent" style="document" />

<wsdl:input>

<soap12:body use="literal"/>

</wsdl:input>

<wsdl:output>

<soap12:body use="literal"/>

</wsdl:output>

</wsdl:operation>

<wkdl:operation name="StopRecipe">

<soapl2:operation soapAction="http://www.water.domain/StopRecipe" style="document" />

<wsdl:input>

<soapl12:body use="literal"/>

</wsdl:input>

<wsdl:output>

<soapl12:body use="literal"/>

</wsdl:output>

</wsdl:operation>

<wpdl:operation name="ReadReport">

<soap12:operation soapAction="http://www.water.domain/ReadReport" style="document" />

<wsdl:input>

<soapl12:bodyuse="literal"/>

</wsdl:input>

<wsdl:output

<soapl2:body use="literal"/>

</wsdl:output>

</wsdl:operation>

<wpdlioperation name="ReadEntityIDs">

40 ..- A -ades e [ L - 1 FA s WS | U TIN § n O 1] A R FRUORS T 1PW '
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style="document" />

<wsdl:input>

<soap12:body use="literal"/>

</wsdl:input>

<wsdl:output>

<soap12:body use="literal"/>

</wsdl:output>

</wsdl:operation>

<wsdl:operation name="ReadEntityData">

<soapl2:operation soapAction="http://www.water.domain/ReadEntityData" soapActionRequired="true"
style="document" />

<wsdl:input>

© ISO 2024 - All rights reserved
102



https://standardsiso.com/api/?name=18f13cdc569f8202ce20f8d7513e4466

ISO 21622-3:2024(E)

<soapl12:body use="literal"/>

</wsdl:input>

<wsdl:output>

<soap12:body use="literal"/>

</wsdl:output>

</wsdl:operation>

</wsdl:binding>

<wsdl:service name="ManagementServices">

<wsdl:port name="ManagementServicesPort" binding="tns:ManagementServicesSoapBinding">

<soapl12:address location="http://IP:PORT/ManagementServices"/>

JWsdlport

</wsdl:service>

</wddl:definitions>
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Annex B
(normative)

Subsystem interface with SOAP 1.2

B.1 Overview

This anne}
Services a
coordinati
are located

This anney
between th

Upper

described methods; and

Lower
implen

These methods allow, among others:

to exeq

— to credte and read the status of the procedural €elements to execute in the subsystem; and

to obtg

B.2 Req
B.2.1 Ge
The names|
of the subs
by the Wel

HTTP

dn brokers are located) to retrieve data from the lower control level (where the subsyst

( outlines the information needed to implement the subsystems intertface through, V
hd SOAP technology. This implementation permits the upper control level (where

).

concerns subsystems and coordination brokers adapted to this documient. The inter
ese architecture elements is addressed by a Web Service:

control level: the coordination broker acts as a Web Services«client and implements

control level: the subsystem level publishes a Web Service as a server. The subsys
hents all described methods for the control of the irrigation entity that it controls.

ute actions in the irrigation entities;

in reports, standard histories and-evénts.

uirements

neral

of the classes and\the methods presented in this annex shall by used for the implementa
ystem interface-when using SOAP 1.2. Likewise, shall be used the following protocols defi

Services Prétoecol Stack:

|.1 (Hypertext Transfer Protocol) RFC 2616;

TLS wilthin HTTP/1.1 RFC 2817;

eb
the
bms

face

all

fem

rion
ned

TLS 1.2 RFC 5246;

http://www.w3.org/TR/soap/;

SOAP 1.2. (Simple Object Access Protocol). The specifications of this protocol are available at

WSDL 2.0 (Web Services Description Language). Language of web service’s definition, developed by

the Web Services Description Working Group. The specifications of this language are available at
http://www.w3.0rg/2002/ws/desc/; and

at http

://www.w3.org/XML/
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.2 Data protection

Data protection regulations in the jurisdiction of use can apply.

B.2

.3 Security

The SOAP interface described in this document shall use SecurityTokenReference security method, as
specified in WS Security 1.1. This token works similarly to the Oauth2 framework. Therefore, a request
shall first be made to the authorization server. This authorization server provides a token to access the
services described in this document.

Thd

defined, using HTTPS over TLS 1.2.

The
extl

B.2

The
1.1

Wh
foll

B.2

The
this

(Unfiform Resource Identifier]) of the server for each Web Service. The structure of the Web

the

Itis

The

servers shall have a digital certificate for ensure the security through the communicati

security criteria defined in this annex shall be understood as minimal, being possible
a criteria to access data.

.4 Header

header of all requests and responses shall be encapsulated in an HTTP 1.1 transaction
header shall include the following attribute as specified by the SOAP 1.2 standard:

Content-Type: application / soap + xml; Charset = utf-8; action = "http: //www.wat
<Op>||

bre <op> is the operation to invoke with the SOAP@.2 protocol. E.g. to invoke the Read n
wing HTTP header shall be included in the HTTP-1.1 transaction:

Content-Type: application / soap + xml; Charset = utf-8; action = http: //www.water.dom
L5 Server requirements

server shall provide the URL (uniform resource locator) to access to the Web Services d
annex. Additionally, any application located at the lower control level, shall provig

following URI:

Http://<domain-hame>: <port>/SubSystemCommunication

possible to fetrieve the WSDL describing each web service using the following URI:
Http: f/<domain_name>: <port>/SubSystemCommunication?Wsdl

structure of the authorization server is the following URI:

on channel

to stablish

; the HTTP

br.domain/

hethod, the

ain/Read

escribed in
le the URI
Services is

Itis

B.2

Http://<domain_name>:<port>/Security
possible to retrieve the WSDL describing each web service using the following URI:
Http: // < domain_name >: <port>/Security?Wsdl

.6 Web Services Description Language (WSDL) contract

The WSDL is a description of the web service published by the server that establishes a contract with all
its possible clients. It specifies the interface through which a client can gain access to the service and
details about how it shall be used.
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The server and the clients shall fully respect the WSDL described in this annex (even the sequence of
the parameters) to ensure communication through the interface. The WSDL is composed by the classes
defined in B.3 and B.4.

B.2.7 Classes and enumerations

The published Web Services can be case sensitive for enumerated values. The UpperCamelCase
convention shall be used in all classes and enumerations.

B.3 Implementation classes for web services

B.3.1 lmlplementation criteria
This subclpuse describes the methods and classes required to implement the subsystem interface
between the lower control level (subsystem level) and the upper control level (coordination leyel),
defined at|the document architecture clause (see Clause 5). The following subclauses present|the
structure and attributes of the defined classes.
B.3.2 SupSystemCommunication class

This class qontains all defined methods.

Table B.1 — SubSystemCommunication class

Methods
Name Parameters Return Description

Write ActionlID: StringValue. ID | WriteRésponse This method allows the
of the action. writing of a property of
EntityID: StringValue. ID an irrigation entity. This
of the entity where the method.m only valid for
action shall be executed. properties that can be

modified.

PropertyName:
PropertyName..Contains
one of the values of
B.3.22.
Value; StrihgValue. Value
of theproperty to be
established.

Read ActionID: StringValue. ID | ReadResponse This method allows the
of the action. reading of a property of|a
EntityID: StringValue. ID irrigation entity.
of the entity where the
action shall be executed.
PropertyName: Contains
one of the values of
B.3.22.
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Methods
Name Parameters Return Description

ReadStandardHist ActionlID: StringValue. ID | ReadStandardHistResponse This method allows the
of the action. reading of the standard
EntityID: StringValue. ID history of a property of
of the entity where the an irrigation entity.
action shall be executed. Selection of the Statistics
PropertyName: Contains parameter that defines
one of the values of the result obtained by the
B.3.22. method.
Date: DateTimeValue.
Date from which the data
are requested, in
YYYYMMDDhhmmss+hh
mm UTC ISO 8601
format.
NumHist: IntegerValue.
Number of samples
contained in the standard
history of the requested
Date. This parameter can
use three values: 24, 48 o
96.
Statistics: Statistics
(B.3.23 Statistics
enumeration).

SubgcribeEvent ActionID: StringValue. ID~|*SubscribeEventResponse This method allpws to
of the action. subscribe the
EntityID: StringValug. 1D coordination brpker to
of the entity where the the events occufred in an
action shall be éxecuted. entity.
Path: StringValue. Path to
access-ta.the server
where-the events shall be
sent!

UnspsbscribeEvent ActionID: StringValue. ID | UnsubscribeEventResponse This method allpws to
of the action. unsubscribe the
EntityID: StringValue ID coordination brpker to
of the entity where the the events occufred in an
action shall be executed. entity.

CregteRecipe ActionID: StringValue. ID | CreateRecipeResponse This method allpws

of the action.
Operation: Operation

Creating a procedural
element (procedure, unit
procedure or operation).
All the procedural
element parameters are
contained in the
Operation class.
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Methods
Name Parameters Return Description

StopRecipe ActionlID: StringValue. ID | StopRecipeResponse This method allows
of the action. stopping the procedural
EntityID: StringValue. ID element identified by its
of the entity where the ProcedurallD.
action shall be executed. It also requires
ProceduralID: identifying the irrigation
StringValue. ID of the entity.
element of the procedural
model where the user
wishes to execute the
action.

ReadReport ActionID: StringValue. ID | ReadReportResponse This method allows
of the action. obtaining’the report of 3
EntityID: StringValue. 1D procedural element using
of the entity where the its ProcedurallD.
action shall be executed. It also requires
ProceduralID: identifying the irrigation
StringValue. ID of the entity.
procedural element
where the action shall be
executed.
InstanceNumber:
IntegerValue. Number of
the instance for which the
report is required.

ReadProcedurallDs ActionlID: StringValue. ID | ReadProcedurallDsResponse | This method allows

of the action.

EntityID: StringValue. ID
of the entity whereithe
action shall be executed.

Date: DateTimeValue.
Date from(which the data
are requested in
YYYYMMDDhhmmss+hh
pmUTC ISO 8601
format. Default value:
current day.

Status: Status.

obtainingthe list of
ProcedurallDs loaded af
the subsystem level.

If Date parameter is
empty, the default value
is the current day.

If Status parameter is
empty, the default valug
is “Running”.
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Table B.2 — Response class

Parameter Type Description
ResponseCode IntegerValue Returns an IntegerValue, according to the list below:
0,1,2,3,4,56
ResponseMessage StringValue Returns the message explaining the ResponseCode.

0 - Action successfully executed

1 - Execution error

2 - Lexical error

3 - Not supported

4 - Communication error
6 - Unavailable

The minimum message shall be one of the listed apove. The
message can be extended (uSing a hyphen) with|as many
explanatory texts as errors,can-be discriminated by a qubsystem
or a coordination broker.

The value 6 is only applicable to Read and ReadStandardHistimethods.

B.3l4 WriteResponse class

Table B.3 — WriteResponse class

Parameter Type Description
ActipnID StringValue Contains the ActionID that has been introduced on the|request.
Response Response Contains one of the values of B.3.3.

B.3l5 ReadResponse class

Table B.4 — ReadResponse class

Parameter Type Description
ActipnID StringValue Contains the ActionID that has been introducedd on the
request.
Response Response Contains one of the values of B.3.3.
Valye StringValue Current value of the property requested. The valu¢ respects

the format defined for the property.

B.3.6 ReadStandardHistResponse class

Table B.5 — ReadStandardHistResponse class

Parameter Type Description
ActionID StringValue Contains the ActionID that has been introduced on the request.
Response Response Contains one of the values of B.3.3.
HistStandardValues | StringValue Contains a string of fields separated by commas with the value

corresponding to the Statistic and NumHist parameters
requested. Each piece of data contains two fields: the value
and its timestamp of the value at source, in UTC ISO8601
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‘ format YYYYMMDDhhmmss+thhmm.

B.3.7 ReadReportResponse class

Table B.6 — ReadReportResponse class

Parameter Type Description

ActionID StringValue Contains the ActionID that has been introduced on the request.

Response Response Contains one of the values of B.3.3.

Report StringValue Contains the report of the procedural element according to the
data existing at the time of the request. The structurefof’the
report shall conform to what is defined for eachy'type [of
procedural element. Regardless of the state of)thé repqrt
(complete or partial), the structure shall be mndintained by
returning with null value all the fields that have no value at the
time of the request.

Status Status Contains one of the values of B.3.16.

B.3.8 SupscribeEventResponse class

Table B.7 — SubscribeEventRespaonse class

Parameter Type Description
ActionID StringValue Contains the ActionID that has been introduced on the requeft.
Response Response Contains one of the values of B.3.3.

B.3.9 UnsubscribeEventResponse class

Table B.8 — UnsubscribeEventResponse class

Parameter Type Description
ActionID StringValue Contains the ActionID that has been introduced on the requeft.
Response Response Contains one of the values of B.3.3.

B.3.10 CreateRecipeResponse class

Table B.9 — CreateRecipeResponse class

Parameter Type Description
ActionID StringValue Contains the ActionID that has been introduced on the
request.
Response Response Contains one of the values of B.3.3.
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B.3.11 StopRecipeResponse class

Table B.10 — StopRecipeResponse class

Parameter Type Description
ActionID StringValue Contains the ActionID that has been introduced on the
request.
Response Response Contains one of the values of B.3.3.

B.3.12_Qperation class

Table B.11 — Operation class

Parameter Type Description

Pro¢edurallD StringValue Contains the ID of the procedural el¢ment
that is being to be ‘created.

EntityID StringValue Contains the ID)of the entity where the
procedural €lement is going to be executed.

EntityType EntityType Contairis)one of the values of B.3.25,

ReclpeType RecipeType Contains one of the values of B.3.17,

OpefationParameters ArrayOfOperationParameter N“Array of parameters of the procedural
element.

B.313 OperationParameter class

Table B.12 — OperationParameter class

Parameter Type Description
ReclpeParameter RecipeParameterType Contains one of the values of B.3.18
MorjitoringParameterName MeonitoringParameterType Contains one of the values of B.3.19
RepktitionParameterName RepetitionParameterType Contains one of the values of B.3.20

WegkCalendarParameterName | WeekCalendarParameterType | Contains one of the values of B.3.21

PargmeterType ParameterType Contains one of the values of B.3.15

PargmeterValue StringValue Value for the parameter, according o
ParameterType format.

B.3l14 ReadProcedurallDsResponse class

Table B.13 — ReadProcedurallDsResponse class

Parameter Type Description
ActionID StringValue Contains the ActionID that has been introduced on the
request.
Response Response Contains one of the values of B.3.3.
ProcedurallDs StringValue Contains the ProcedurallDs that meet with the
parameterization of the request, separated by commas.
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B.3.15 ParameterType enumeration

Table B.14 contains the data type that can be contained in a parameter.

Table B.14 — ParameterType enumeration

Value Description
StringValue Plain text StringValue.
IntegerValue Integer number.
DecimalValibe Real number, with dot as a decimal separator.
DateTimeVdlue Date in YYYYMMDDhhmmss+hhmm UTC ISO 8601 format.
BooleanValije 1 if true, O if false.

B.3.16 Status enumeration

Table B.15|contains the list of possible values of the parameter.

Table B.15 — Status enumeration

Value Description

Idle The procedural element execution is pending.

Running The procedural element is being executed.

Completed The procedural element is finished.

Stopped The procedural element has®een halted.

Unknown The status of the procedural element is unknown because the status of the
irrigation entity where it is executed is unknown.

B.3.17 RpcipeType enumeration

Table B.16|contains a value from the ,enumeration, that can be extended with new values.

Table B.16 — RecipeType enumeration

RecipeType Description Appltlgz ble
IrrigationRedipel Supply of water (or irrigation) by time or volume. HYS, IH(Q/VIH
and SSS
IrrigationRedipe2 Supply of water (or irrigation) without end condition. HYS
IrrigationRe(‘ipp? anp]v of water (nr irrig:\ﬁnn) based on a calendar and | HYS THQ /VIH
executions by time or volume. and SSS
IrrigationRecipe4 Supply of water (or irrigation) based on thresholds. HYS and SSS
PumpingRecipel Pumping of irrigation water according to a flow rate set | PMS
point.
PumpingRecipe?2 Pumping of irrigation water according to flow rate and | PMS
level set points, typically related to RSV.
PumpingRecipe3 Pumping of irrigation water according to a pressure set | PMS

point, typically required by a INT.
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. - Applicable
RecipeType Description pp to

PumpingRecipe4 Pumping of irrigation wate according to flow rate and | PMS
pressure set points, typically required by a INT.

PumpingRecipe5 Pumping of irrigation water attending to time habilitation. | PMS

NetworkBranchRecipel Programming of the NBU Operation, attending to the | NBU
programmed Operations in the HYSs and HYGs contained.

ControlPointRecipel Programming of the NCP Operation, attending to the|NCP
programmed Operations in 1ts SUcCessSor entities.

ControlPointRecipe2 Programming of a control point to provide specific flow/| NCP
rate or pressure to the irrigation water.

ControlPointRecipe3 Programming of a control point to monitorize thé water | NCP
input and/or water output.

FertigationRecipel Addition of different fertilizers to the irrigation water by | TS
injection of a proportional quantity of fértilizer to a volume
of irrigation water.

FertigationRecipe2 Addition of different fertilizers tQ)the irrigation water by | TS
injection of a proportional quantity of fertilizer throughout
the Operation.

FertigationRecipe3 Addition of different fertilizers to the irrigation water by | TS
injection of a bulk of‘fertilizer based on a time criteria
during the Operatiomn.

FertigationRecipe4 Addition of different fertilizers to the irrigation water by | TS
injection of a*bulk of fertilizer based on a volume criterion
during the Operation.

FertigationRecipe5 Addition of a premixed fertilizer to the irrigation water. HTS

FiltrgtionRecipel Physical treatment of irrigation water to reduce the|WSF
amount of solid particles present.

IrrigationNetworkUnitProcedurel Procedure of water delivering to one or more recipients, | INT
guaranteeing the pressure and flow requirements.

SolidPetUnitProcedurel Procedure for water delivering to one or more irrigation | §SS
blocks, guaranteeing the pressure and flow requirements.

PumpingUnitProcedurel Procedure for pumping irrigation water to provide flow | HMS
with the right pressure conditions.

ResefvoirUnitProcedurel Procedure for monitoring the storagement of irrigation | RSV
water.

FiltrationUnitProcedurel Pracedure for ir‘rignfinn water filtration WSF

IrrigationSectorProcedurel General control of the main process to be performed (to | IRA
irrigate), based on the activities developed in the irrigation
entities (and its dependences) composing the irrigation
sector.

B.3.18 RecipeParameterType enumeration

Table B.17 contains the list of possible parameter type values for an operation recipe, according to the
procedural model parameter types defined on this document.
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Table B.17 — RecipeParameterType enumeration

Parameter

Type

Description

StartDate

DateTimeValue

Date/time consigned for the start of the procedural element.
In coordinated universal time (UTC) ISO 8601 format
YYYYMMDDhhmmss+thhmm. No default value, its inclusion is
required.

MaxDuration

IntegerValue

Maximum time of duration of the procedural element.
Expressed in seconds. No default value, its inclusion is
rpqnirpd

MaxVolume

DecimalValue

Maximum volume during the procedural element. EXpressed
in m3. No default value.

OpeningDeg

ree

IntegerValue

Opening degree of the entity, expressed as a)percenfage.
Dead zone +5. Default value 100.

MonCummuy

lativeVolumeOut

BooleanValue

Activate/deactivate the monitoring of‘the output volyme.
Default value 0.

MonlInterna

FlowOut

BooleanValue

Activate/deactivate the monitofing of the output flow.
Default value 0.

MonPressur

eOut

BooleanValue

Activate/deactivate the-monitoring of the output presdure.
Default value 0.

MonCumulativeVolumeln

BooleanValue

Activate/deactivate,"the monitoring of the input volyme.
Default value 0,

MonlInterna

FlowIn

BooleanValue

Activate/deactivate the monitoring of the input flow. Default
value 0.

MonPressur

eln

BooleanValue

Activate/deactivate the monitoring of the input presdure.
Default value 0.

Repetition

BooleanValue

Activate/deactivate the recipe repetition. Default value 0.

WeekCalend

ar

StringValue

Contains 7 fields, representing a week (first field is| for
Monday and the last for Sunday according to ISO 8601). Each
field can take one of the next values:

— Value=1, when the operation should be executed in fthat
day.
— Value=0, when the operation should not be executed in
that day.

Without default values.

InternalFloy

vOutSetPoint

DecimalValue

Flow value, with a decimal point, to maintain during|the

procedural element execution, in m3/s.

SourceLeve

| InternalFlowOutS

StringValue

Level-FlowRate values to accomplish during the procedural

etPoint

element execution. The parameter contains one or more
Level-FlowRate relations where:

— Value 1: Is the minimum level required at source to use
the FlowRate setpoint, expressed in metres.

— Value 2: Is the flow rate setpoint to follow, expressed in
m3/s.

Each pair of values is separated by commas. There is no

limitation to the number of pairs included in the parameter.
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Parameter Type Description
DestinationLevel_InternalFlow | StringValue Level-FlowRate values to accomplish during the procedural
OutSetPoint element execution. The parameter contains one or more

Level-FlowRate relations where:

— Value 1: Is the minimum level required at destination to
use the FlowRate setpoint, expressed in metres.

— Value 2: s the flow rate setpoint to follow, expressed in
m3/s.

Each pair of values is separated by commas. There is no

limitation to the number of pairs included in the garameter.

PregsureOutSetPoint DecimalValue Pressure value, with a decimal point, to maintain during the
procedural element execution. Expressed in/Pa.

IntefnalFlowOutSetPoint_Press | StringValue FlowRate-Pressure values to accomplish ¢uring the

ureQutSetPoint procedural element execution. Thelparameter dontains one
or more FlowRate-Pressure relations where:

— Value 1: Is the flow rate required for a cerfain value 2,
expressed in m3/s.

— Value 2: Is thelpressure setpoint to follow for the
corresponding value 1, expressed in Pa.

The value 1 shall be measured to define which value 2 is used

as setpoint,

Each pair of values is separated by commas. [There is no

limitation to the number of pairs included in the garameter.

MaxRainfall StringValue Contains 2 fields separated by commas:

<t Field 1. Maximum rainfall, with a decimall point, that
stops the Operation during its execution. Expressed in
m3/m2/s. No default value.

— Field 2. Time in seconds where the field| 1 shall be
exceeded. Parameter conditioned by ThresholdHH.
Default value 30 s.

MayWindSpeed StringValue Contains 2 fields separated by commas:

— Field 1. Maximum wind speed, with a defimal point,
obtained from the WindParameters property that stops
the Operation during its execution. Expressefl in m/s. No
default value.

— Field 2. Time in seconds where the field| 1 shall be
exceeded. Parameter conditioned by ThresholdHH.
Default value 30 s.

MinpoilWaterContent StringValue Contains 2 fields separated by commas:
— Field 1 Minimum wvalue of the WaterSoilContent

property, with a decimal point, that starts the Operation.

Expressed in %. No default value.
Field 2. Time in seconds where the field

1 shall be

exceeded. Parameter conditioned by ThresholdHH.

Default value 30 s.
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Parameter

Type

Description

MaxSoilWaterContent

StringValue

Contains 2 fields separated by commas:

— Field 1. Maximum value of the WaterSoilContent, with a
decimal point, that stops the Operation during its
execution. Expressed in %. No default value.

— Field 2. Time in seconds where the field 1 shall be
exceeded. Parameter conditioned by ThresholdHH.

Default value 30 s.

MinSoilWat

erPotential

StringValue

Contains 2 fields separated by commas:

— Field 1. Minimum value of the WaterSoilPote
property, with a decimal point, that starts the Opeta
Expressed in Pa. No default value.

— Field 2. Time in seconds where the Afield 1 shal
exceeded. Parameter conditioned - ‘by" Threshold
Default value 30 s.

htial
ion.

be
HH.

MaxSoilWaterPotential

StringValue

Contains 2 fields separated by commas:

— Field 1. Maximum value of the’WaterSoilPotential, w
decimal point, that stops the Operation during
execution. Expresseddn Pa. No default value.

— Field 2. Time in~sec¢onds where the field 1 shal
exceeded. Paramieter conditioned by Threshold
Default value30's.

tha
its

be
HH.

SolarRadiat

onTriggerOn

StringValue

Contains 2 field§’separated by commas:

— Field 1. Value of the SolarRadiation property, wi
decimal point, that starts the Operation. Expresse
Wy/m2. No default value.

—_Field 2. Time in seconds where the field 1 shal
exceeded. Parameter conditioned by Threshold
Default value 30 s.

th a

be
HH.

SolarRadiat

onTriggerOff

StringValue

Contains 2 fields separated by commas:

— Field 1. Value of the SolarRadiation property, wi
decimal point, that stops the Operation during
execution. Expressed in W/mZ2. No default value.

— Field 2. Time in seconds where the field 1 shal
exceeded. Parameter conditioned by Threshold
Default value 30 s.

th a
its

be
HH.

MaxLevel

DecimalValue

Level setpoint which determines that the entity is at
capacity for the closing of its water inputs. With a dec
point and expressed in m.

full
mal

MinLevel

DecimalValue

Level cpfpninf which determines that the nnfify is at empty
capacity for the closing of its water outputs. With a decimal

point and expressed in m.

MaxTime

IntegerValue

Maximum time between filter flushing, in s.

DifferentialPressure

DecimalValue

Pressure difference, measured between filter inlet and outlet,
which activates the filter flushing. Expressed in Pa. No default

value.
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Parameter

Type

Description

QuantityRatioSetPoint

StringValue

String composed of one or more groups of four fields
separated by commas. Each group corresponds to an injector
parameterization. The string can contain as many groups as
DSM has the entity. The fields 3 and 4 of each group are
mutually exclusive: may both be empty but not filled in

simultaneously.
Each group has:

— Valuel: DSM number, expressed as an integer.

— Value2: quantity of fertilizer, expressed, ij m3, to be

proportionally dosified per volume unijt
water and directly related to the total vo
fertilized (MaxVolume).

f irrigation
lume to be

— Value3: pH setpoint for dosifying,adjust, expressed as a

real.

— Value4: electrical conductivity for dosify
expressed as a real.

The valueZ can be adapted attending to value
setpoint.

ring adjust,

B or value4

Tim

eRatioSetPoint

StringValue

String composed\‘of one or more groups of
separated by €¢emmas. Each group corresponds t
parameterization. The string can contain as marn

four fields
an injector
y groups as

DSM has*the entity. The fields 3 and 4 of each group are

mutually exclusive: may both be empty but 1
simultaneously.

Each group has:
— Valuel: DSM number, expressed as an intege

— Value2: quantity of time, expressed in secd
which the fertilizer is going to be proportion
until the Operation reaches its end
(MaxDuration).

ot filled in

-

nds, during
ally dosified
by time

— Value3: pH setpoint for dosifying adjust, expressed as a

real.

— Value4: electrical conductivity for dosify
expressed as a real.

The value2 can be adapted attending to value
setpoint.

ring adjust,

B or value4

pHS

etPoint

DecimalValue

Acidity value, with a decimal point, to maintair
Operation execution.

during the

ECS

btPoint

DecimalValue

Electrical conductivity value, with a decimaII point, to
maintain during the Operation execution,in S/m

FertigationTime

StringValue

String composed of one or more groups of two fields
separated by commas. Each group corresponds to an injector
parameterization. The string can contain as many groups as
DSM has the entity.

Each group has:
— Valuel: DSM number, expressed as an integer.
— Value2: Time to apply the fertilizer bulk, expressed in s.
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Parameter Type Description

FertigationVolume StringValue String composed of one or more groups of two fields
separated by commas. Each group corresponds to an injector
parameterization. The string can contain as many groups as
DSM has the entity.

Each group has:
— Valuel: DSM number, expressed as an integer.

— Value2: Volume of fertilizer to apply as fertigation bulk,
expressed in m3,

B.3.19 MonitoringParameterType enumeration
Table B.18|contains a list of parameters to introduce when a monitoring is enabled.

Table B.18 — MonitoringParameterType enumeration

Parameter Type Description

ThresholdHH DecimalValue Very high threshold value of the variable for which monitoring is
activated. When the ThresholdHH is exceeded, an event is generated.

This is a required parameter when MoaCummulativeVolumeOut
and/or MonCummulativeVolumelp-are activated.

This parameter can also be requited when the ThresholdLL are not
established and MonInternalFlowOut and/or MonPressureOut and/or
MonlInternalFlowIn and/or.MonPressureln are activated.

ThresholdLL DecimalValue Very low threshold value of the variable for which monitoring is
activated. When the.ThresholdLL is exceeded, an event is generated.

This parameter js.required when the ThresholdHH are not established
and MonInternalFlowOut and/or MonPressureOut and/or
MonlInternalklowIn and/or MonPressureln are activated.

CmdHH BooleanValue Its activation forces the Operation to stop when ThresholdHH is
reached during the configured time. Parameter conditioned by
ThresholdHH. Default value 0.

In case this parameter is used with MonInternalFlowOut and/or
MonPressureOut and/or MonInternalFlowln and/or MonPressureln it
shall be used with TimeHH.

CmdLL BooleanValue Its activation forces the Operation to stop when ThresholdLL is reached
during the configured time. Parameter conditioned by ThresholdLL.
Default value 0.

In case this parameter is used with MonInternalFlowOut and/or
MonPressureOut and/or MonInternalFlowIn and/or MonPressureln it
shall be used with TimeLL.

TimeHH IntegerValue Time in seconds where the ThresholdHH shall be exceeded. Parameter
conditioned by ThresholdHH. Default value 30 s.

TimeLL IntegerValue Time in seconds where the ThresholdLL shall be exceeded. Parameter
conditioned by ThresholdLL. Default value 30 s.

B.3.20 RepetitionParameterType enumeration

Table B.19 contains a list of parameters to introduce when the Repetition parameter is enabled.
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Table B.19 — RepetitionParameterType enumeration

Parameter Type Description
Repetitionlnterval | IntegerValue Time interval between repetitions, expressed in seconds and added to
the StartDate parameter of the last execution.
RepetitionNumber | IntegerValue Number of times that the RepetitionInterval parameter shall be
repeated. Without limitation.

B.3.21 WeekCalendarParameterType enumeration

Table B.20 contains a list of parameters to introduce when the WeekCalendar is enabled.

Table B.20 — WeekCalendarParameterType enumeration

Plarameter

Type Description

FindlDate DateTimeValue Date/time consigned for the end of the,procedural element. In

coordinated universal time (UTC) ISO 8601 format
YYYYMMDDhhmmssthhmm. Nosdefault value, its inclusign is
required.

B.3.22 PropertyName enumeration

Tablle B.21 contains the list of properties defined in this document for the irrigation entities.

Table B.21 — PropertyName enumeration

Value Description
ActilvityStatus Entity activity(status
SystlemStatus Subsystem status
Mode Entity functioning mode
CunulativeVolumeOut Entity cumulative output volume
IntefnalFlowOut Entity output flow
PregsureOut Entity output pressure
OpephingDegree Entity opening degree

Tenjperature

Temperature registered at the entity

RelgtiveHumidity, Relative humidity registered at the entity
SoldrRadiatien Solar radiation registered at the entity
WindParanieters Wind speed and direction registered at the entity
Rainfall Rainfall registered at the entity
CumulativeVolumeln Entity cumulative input volume

InternalFlowIn Entity input flow

Pressureln Entity input pressure

InstantPower Entity absorbed instant power during the execution of its functionalities
EnergyConsumption Entity energy consumption

EntityPerformance Entity hydraulic performance

PowerOnTime Entity accumulated activity time

Capacity Water contained by the entity

SoilWaterContent Water contained by the soil in a reference area
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Value Description
SoilWaterPotential Energy state of water in the soil in a reference area
SoilTemperature Temperature in the soil in a reference area
SoilConductivity Conductivity in the soil in a reference area
DifferentialPressure Differential pressure registered between the input and output of the entity
WaterAcidity Acidity of the irrigation water registered in the entity
WaterConductivity Electrical conductivity of the irrigation water registered in the entity

B.3.23 Statistics enumeration

Table B.22|contains the type of statistical for the calculation of the standard history. The enumeration
contains the following listed values.

Table B.22 — Statistics enumeration

Value Description
Last Returns the last value registered for each time slot.of a standard history.
Average Returns the average value registered for eachtime slot of a standard history.
Maximum Returns the maximum value registered.for each time slot of a standard history.
Minimum Returns the minimum value registeredfor each time slot of a standard historjy.

B.3.24 EntityLevel enumeration
Table B.23|contains the levels of the physical model towhich an irrigation entity can belong.

Table B.23 — EntityLevel enumeration

Value

Empty

ProcessCell

Unit

EquipmentModule

B.3.25 EntityType enhumeration

Table B.24|contaifis the listed entities included in the physical model.

Table B.24 — EntityType enumeration

List of values
IRA PMS INT RSV SSS
PML HYS SSB NCP NBU
IHG VIH MIH WFS FTL
FTS DSM DLT FRT Empty
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B.4.1 ManagementSecurity class

Table B.25 — ManagementSecurity class

METHODS

Name

Name

Name

Name

GetToken

grant_type: StringValue. This

TokenResponse

This method all

ows the

" loolll ) e
lJCll dIIITLTI S1IdIl I1dVT LUIIT TITAT

fixed value: "Password".

username: StringValue. User to
be authenticated by the server.

password: StringValue.
Password related to the user to
be authenticated.

scope: StringValue. Optional
parameter to define limitations
for the requested token, for
example for read only
operations.

Ubtdillills Ulc t}l
access the diffe
services.

token to
rent

RefileshToken

grant_type: StringValue. This
parameter shall have the next
fixed value: "Refresh_token".

refresh_token: StringValue.
Value received in the
TokenResponse request as
Refresh_token value.

scope: StringValue. Optional
parameter to definelimitations
for the requested token, for
example for read only
operations:

TokenResponse

This method all
token to be upd
has expired.

ows the
ated if it

B.4.2 TokenResponseiclass

Table B.26 — TokenResponse class

Parameter Type Description

accgss_tokeén StringValue Token that shall be added to requests in order to access
services.

tok n_f}rpn Qflﬂ'ng"q]no This pqvqmnfnv shall have tho novt fived val e: "Bearer"’
corresponding to the token type to be used.

expires_in StringValue Validity time of the token provided, expressed in s.

refresh_token StringValue When the expiration time has been reached, if the token is
used an error message shall be received. This value can be
used to avoid this error and receive a new token.

scope StringValue The same value included in the request.
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<wsdl:definitions xmlns:s="http://www.w3.0rg/2001/XMLSchema" xmlns:soap12="http://schemas.xmlsoap.org/wsdl/soap12/"
xmlns:http="http://schemas.xmlsoap.org/wsdl/http/" xmlns:mime="http://schemas.xmlsoap.org/wsdl/mime/"
xmlns:tns="http://www.water.domain" xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
xmlns:tm="http://microsoft.com/wsdl/mime/textMatching/" xmlns:wsp="http://www.w3.org/ns/ws-policy” xmlns:wsu="http://docs.oasis-
open.org/wss/2004/01/oasis-200401-wss-wssecurity-utility-1.0.xsd" xmlns:sp="http://docs.oasis-open.org/ws-sx/ws-
securitypolicy/200702" xmlns:soapenc="http://schemas.xmlsoap.org/soap/encoding/" xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/"

targetNamespace="http://www.water.domain">

<wsdl:types>

<s:schema-elementEormDefault="gualified" targetNamespace="http. /Sanana water.domain
T 5 ’ 77

<s:simpleType name="PropertyName">

<s:restriction base="s:string">

<s:enumeration value="ActivityStatus" />

<s:enumeration value="SystemStatus"/>

<s:enumeration value="Mode"/>

<s:enumeration value="CumulativeVolumeQut" />

<s:enumeration value="InternalFlowQOut"/>

<s:enumeration value="PressureQOut"/>

<s:enumeration value="OpeningDegree" />

<s:enumeration value="Temperature"/>

<s:enumeration value="RelativeHumidity" />

<s:enumeration value="SolarRadiation" />

<s:enumeration value="WindParameters" />

<s:enumeration value="Rainfall" />

<s:enumeration value="CumulativeVolumeln"/>

<s:enumeration value="InternalFlowIn"/>

<s:enumeration value="Pressureln"/>

<s:enumeration value="InstantPower" />

<s:enumeration value="EnergyConsumption"/>

<s:enumeration value="EntityPerformance" />

<s:enumeration value="PowerOnTime" />

<s:enumeration value="Capacity”’/>

<s:enumeration value="SpilWaterContent" />

<s:enumeration valug="SeilWaterPotential"/>

<s:enumeration value="SoilTemperature"/>

<s:enumeration value="SoilConductivity" />

<s:enumeration value="DifferentialPressure"/>

<s:enumeration value="WaterAcidity" />

<s;ehumeration value="WaterConductivity"/>

</s:restriction>

</s:simpleType>

<s:simpleType name="RecipeType">

<s:restriction base="s:string">

<s:enumeration value="IrrigationRecipel" />

<s:enumeration value="IrrigationRecipe2"/>

<s:enumeration value="IrrigationRecipe3"/>

<s:enumeration value="IrrigationRecipe4"/>

<s:enumeration value="PumpingRecipel" />

<s:enumeration value="PumpingRecipe2" />

<s:enumeration value="PumpingRecipe3" />

<s:enumeration value="PumpingRecipe4" />

<s:enumeration value="PumpingRecipe5"/>

<s:enumeration value="NetworkBranchRecipel"/>

<s:enumeration value="ControlPointRecipel"/>

<s:enumeration value="ControlPointRecipe2"/>

<s:enumeration value="ControlPointRecipe3"/>

© ISO 2024 - All rights reserved
122



https://standardsiso.com/api/?name=18f13cdc569f8202ce20f8d7513e4466

ISO 21622-3:2024(E)

<s:enumeration value="FertigationRecipel"/>

<s:enumeration value="FertigationRecipe2"/>

<s:enumeration value="FertigationRecipe3"/>

<s:enumeration value="FertigationRecipe4"/>

<s:enumeration value="FertigationRecipe5"/>

<s:enumeration value="FiltrationRecipel"/>

<s:enumeration value="IrrigationNetworkUnitProcedurel"/>

<s:enumeration value="SolidSetUnitProcedurel” />

<s:enumeration value="PumpingUnitProcedurel"/>

<s:enumeration value="ReservoirUnitProcedurel"/>

s:enumeration value="riltrationunitrrocedurel/

<s:enumeration value="FertigationUnitProcedurel" />

<s:enumeration value="IrrigationSectorProcedurel" />

</s:restriction>

</s:simpleType>

<s:simpleType name="EntityLevel">

<s:restriction base="s:string">

<s:enumeration value="Empty" />

<s:enumeration value="Area"/>

<s:enumeration value="ProcessCell" />

<s:enumeration value="Unit"/>

<s:enumeration value="EquipmentModule" />

</s:restriction>

</s:simpleType>

<s:simpleType name="EntityType">

<s:restriction base="s:string">

<s:enumeration value="IRA"/>

<s:enumeration value="PMS" />

<s:enumeration value="RSV" />

<s:enumeration value="INT"/>

<s:enumeration value="SSS"/>

<s:enumeration valye="PML" />

<s:enumeration value="HYS"/>

<s:enumeration\value="SSB" />

<s:enumeration value="NCP" />

<s:enumeration value="VIH" />

<s:enumeration value="IHG" />

<s:enumeration value="NBU" />

<s:enumeration value="MIH" />

<s:enumeration value="WFS" />

<s:enumeration value="FTL" />

<s:enumeration value="FTS" />

<s:enumeration value="DSM" />

<s:enumeration value="DLT" />

LR o3 aYa sl1IV
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<s:enumeration value="Empty" />

</s:restriction>

</s:simpleType>

<s:simpleType name="MonitoringParameterType">

<s:restriction base="s:string">

<s:enumeration value="ThresholdHH" />

<s:enumeration value="CmdHH"/>

<s:enumeration value="TimeHH" />

<s:enumeration value="ThresholdLL"/>

<s:enumeration value="TimeLL"/>

<s:enumeration value="CmdLL"/>

</s:restriction>
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</s:simpleType>

<s:simpleType name="RepetitionParameterType">

<s:restriction base="s:string">

<s:enumeration value="RepetitionInterval"/>

<s:enumeration value="RepetitionNumber"/>

</s:restriction>

</s:simpleType>

<s:simpleType name="WeekCalendarParameterType">

<s:restriction base="s:string">

s:enumeration value="rinalDate /

</s:restriction>

</s:simpleType>

<s:simpleType name="RecipeParameterType">

<s:restriction base="s:string">

<s:enumeration value="StartDate" />

<s:enumeration value="MaxDuration" />

<s:enumeration value="MaxVolume"/>

<s:enumeration value="OpeningDegree" />

<s:enumeration value="MonCumulativeVolumeOut"/>

<s:enumeration value="MonlInternalFlowOut" />

<s:enumeration value="MonPressureQut" />

<s:enumeration value="MonCumulativeVolumeln"/>

<s:enumeration value="MonInternalFlowIn" />

<s:enumeration value="MonPressureln” />

<s:enumeration value="Repetition" />

<s:enumeration value="WeekCalendar" />

<s:enumeration value="InternalFlowOutSetPRoint"/>

<s:enumeration value="SourceLevel_InternalFlowOutSetPoint"/>

<s:enumeration value="DestinationLevel.InternalFlowOutSetPoint" />

<s:enumeration value="InternalFlowQutSetPoint_PressureOutSetPoint"/>

<s:enumeration value="PressureQutSetPoint" />

<s:enumeration value="MaxRainfall" />

<s:enumeration value="MaxWindSpeed" />

<s:enumeration value="MinSoilWaterContent"/>

<s:enumeration value="MaxSoilWaterContent" />

<s:enumeration value="MinSoilWaterPotential"/>

<s:enumeration value="MaxSoilWaterPotential" />

<s:enumeration value="SolarRadiationTriggerOn" />

<stenumeration value="SolarRadiationTriggerOff" />

<s‘enumeration value="MaxLevel"/>

<s:enumeration value="MinLevel" />

<s:enumeration value="MaxTime" />

<s:enumeration value="DifferentialPressure"/>
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<s:enumeration value="pHSetPoint"/>

<s:enumeration value="ECSetPoint" />

<s:enumeration value="TimeRatioSetPoint" />

<s:enumeration value="FertigationTime"/>

<s:enumeration value="FertigationVolume" />

</s:restriction>

</s:simpleType>

<s:simpleType name="ParameterType">

<s:restriction base="s:string">

<s:enumeration value="StringValue" />

<s:enumeration value="IntegerValue" />

<s:enumeration value="DecimalValue" />
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<s:enumeration value="DateTimeValue"/>

<s:enumeration value="BooleanValue"/>

</s:restriction>

</s:simpleType>

<s:simpleType name="Status">

<s:restriction base="s:string">

<s:enumeration value="Idle"/>

<s:enumeration value="Running"/>

<s:enumeration value="Stopped" />

<s:enumeration value="Completed" />

s:enumeration value="Unknown /

</s:restriction>

</s:simpleType>

<s:simpleType name="Statistics">

<s:restriction base="s:string">

<s:enumeration value="Last" />

<s:enumeration value="Average" />

<s:enumeration value="Maximum"/>

<s:enumeration value="Minimum" />

</s:restriction>

</s:simpleType>

<s:complexType name="Operation">

<s:sequence>

<s:element minOccurs="1" maxOccurs="1" name="RrocedurallD" type="s:string" />

<s:element minOccurs="1" maxOccurs="1" name="EntitylD" type="s:string" />

<s:element minOccurs="1" maxOccurs="1" name="EntityType" type="s:string" />

<s:element minOccurs="1" maxOccurs="1"name="RecipeType" type="tns:RecipeType" />

type;

"tns:ArrayOfOperationParameter” />

<s:element minOccurs="1" maxOccurs="1" name="OperationParameters”

</s:sequence>

</s:complexType>

<s:complexType name="ArrayOfMenitoringParameter">

<s:sequence>

type

"tns:MonitoringParameter” />

<s:element minOccurs="0" maxOccurs="unbounded" name="MonitoringParameter" nillable="true{'

</s:sequence>

</s:complexType>

<s:complexType'name="MonitoringParameter”>

<s:seguence>

type

"tns:MonitoringParameterType"/>

<s:element minOccurs="1" maxOccurs="1" name="MonitoringParameterName"

<s:element minOccurs="1" maxOccurs="1" name="MonitoringParameterValue" type="s:string"/>

<s:element minOccurs="1" maxOccurs="1" name="MonitoringParameterType" type="tns:ParametprType"/>

</s:sequence>

/s:complexTyne
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<s:complexType name="ArrayOfRepetitionParameter">

<s:sequence>

<s:element minOccurs="0" maxOccurs="2" name="RepetitionParameter" nillable="true"

type="tns:RepetitionParameter" />

</s:sequence>

</s:complexType>

<s:complexType name="RepetitionParameter">

<s:sequence>

<s:element minOccurs="1" maxOccurs="1" name="RepetitionParameterName"

type="tns:RepetitionParameterType"/>

<s:element minOccurs="1" maxOccurs="1" name="RepetitionParameterValue" type="s:string" />

<s:element minOccurs="1" maxOccurs="1" name="RepetitionParameterType" type="tns:ParameterType"/>
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</s:sequence>

</s:complexType>

<s:complexType name="WeekCalendarParameter">

<s:sequence>

<s:element minOccurs="1" maxOccurs="1" name="WeekCalendarParameterName"
type="tns:WeekCalendarParameterType"/>

<s:element minOccurs="1" maxOccurs="1" name="WeekCalendarParameterValue" type="s:string"/>

<s:element minOccurs="1" maxOccurs="1" name="WeekCalendarParameterType" type="tns:ParameterType"/>

</s:sequence>

</s:complexType>

S. COMIPIEXTYPE TIAME="AITdyUITUDETdUOINT dT'dIMELer >

<s:sequence>

<s:element minOccurs="1" maxOccurs="unbounded" name="OperationParameter" nillable="true"
type="tns:OpeljationParameter" />

</s:sequence>

</s:complexType>

<s:complexType name="OperationParameter">

<s:sequence>

<s:element minOccurs="1" maxOccurs="1" name="RecipeParameter" type="tns:RecipeParameterType" />

<s:element minOccurs="1" maxOccurs="1" name="ParameterValue" type='s:string" />

<s:element minOccurs="1" maxOccurs="1" name="ParameterType" type&"tns:ParameterType"/>

<s:element minOccurs="0" maxOccurs="1" name="MonitoringParameters"
type="tns:ArrayOfMonitoringParameter” />

<s:element minOccurs="0" maxOccurs="1" name="RepetitionParameters"
type="tns:ArrayOfRepetitionParameter"/>

<s:element minOccurs="0" maxOccurs="1" name="WeekGalendarParameter"
type="tns:WeekCalendarParameter" />

</s:sequence>

</s:complexType>

<s:complexType name="Response">

<s:sequence>

<s:element minOccurs="1" max@ccurs="1" name="ResponseCode" type="s:int"/>

<s:element minOccurs="0" maxOccurs="1" name="ResponseMessage" type="s:string" />

</s:sequence>

</s:complexType>

<s:element name="CreateRecipe'}>

<s:complexType>

<s:sequence>

<srelément minOccurs="1" maxOccurs="1" name="ActionID" type="s:string" />

<stelement minOccurs="1" maxOccurs="1" name="Operation" type="tns:Operation" />

</siSequence>

</s:complexType>

</s:element>

<s:element name="CreateRecipeResponse">

<s:complexType>

<s:sequence>

<s:element name="CreateRecipeResponse" type="tns:CreateRecipeResult" maxOccurs="1"/>

</s:sequence>

</s:complexType>

</s:element>

<s:complexType name="CreateRecipeResult">

<s:sequence>

<s:element name="ActionID" type="s:string" minOccurs="1" maxOccurs="1"/>

<s:element name="Response" type="tns:Response"” minOccurs="1" maxOccurs="1"/>

</s:sequence>

</s:complexType>

<s:element name="ReadProcedurallDs">
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<s:complexType>

<s:sequence>

<s:element name="ActionID" type="s:string" maxOccurs="1"/>

<s:element name="EntityID" type="s:string" maxOccurs="1"/>

<s:element name="Date" type="s:string" maxOccurs="1"/>

<s:element name="Status" type="tns:Status" maxOccurs="1"/>

</s:sequence>

</s:complexType>

</s:element>

<s:element name="ReadProcedurallDsResponse">

S:complex1ype

<s:sequence>

<s:element name="ReadProcedurallDsResponse" type="tns:ReadProcedurallDsResult" maxQccurs="1"/>

</s:sequence>

</s:complexType>

</s:element>

<s:complexType name="ReadProcedurallDsResult">

<s:sequence>

<s:element name="ActionID" type="s:string" maxOccurs="1"/>

<s:element name="Response" type="tns:Response" maxOccurs="1"/>

<s:element name="ProcedurallDs" type="s:string" maxOccurs="1"/>

</s:sequence>

</s:complexType>

<s:element name="Write">

<s:complexType>

<s:sequence>

<s:element name="ActionID" type=z"s:string” maxOccurs="1"/>

<s:element name="EntityID" type="s:string" maxOccurs="1"/>

<s:element name="PropertyName" type="s:string" maxOccurs="1"/>

<s:element name="Value'.type="s:string" maxOccurs="1"/>

</s:sequence>

</s:complexType>

</s:element>

<s:element name="WriteResponse">

<s:complexType>

<s:sequence>

<s:element name="WriteResponse" type="tns:WriteResult" maxOccurs="1"/>

</sisequence>

</s:complexType>

</s:€lement>

<s:complexType name="WriteResult">

<s:sequence>

<s:element name="ActionID" type="s:string" maxOccurs="1"/>

<s:element name="Response" type="tns:Response" maxOccurs="1"/>

L
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</s:complexType>

<s:element name="Read">

<s:complexType>

<s:sequence>

<s:element name="ActionID" type="s:string" maxOccurs="1"/>

<s:element name="EntityID" type="s:string" maxOccurs="1"/>

<s:element name="PropertyName" type="s:string" maxOccurs="1"/>

</s:sequence>

</s:complexType>

</s:element>

<s:element name="ReadResponse">

<s:complexType>
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<s:sequence>

<s:element name="ReadResponse" type="tns:ReadResult" minOccurs="0" maxOccurs="1"/>

</s:sequence>

</s:complexType>

</s:element>

<s:complexType name="ReadResult">

<s:sequence>

<s:element name="ActionID" type="s:string" maxOccurs="1"/>

<s:element name="Response" type="tns:Response" maxOccurs="1"/>

<s:element name="Value" type="s:string” maxOccurs="1"/>

s:element name="Timestamp type="s:string maxuccurs="1"/

</s:sequence>

</s:complexType>

<s:element name="ReadStandardHist">

<s:complexType>

<s:sequence>

<s:element name="ActionID" type="s:string" maxOccurs="1"/>

<s:element name="EntityID" type="s:string" maxOccurs="1"/>

<s:element name="PropertyName" type="s:string" maxOccurs="1"/>

<s:element name="Date" type="s:string" maxOccurs="1"/>

<s:element name="NumHist" type="s:int" maxOccurs="1"/>

<s:element name="Statistics" type="s:string" maxOccurs="1"/>

</s:sequence>

</s:complexType>

</s:element>

<s:element name="ReadStandardHistResponse">

<s:complexType>

<s:sequence>

<s:element name="ReadStandardHistResponse" type="tns:ReadStandardHistResult" maxOccurs="1"/5

</s:sequence>

</s:complexType>

</s:element>

<s:complexType name="ReadStandardHistResult">

<s:sequence>

<s:element name="ActionID" type="s:string" maxOccurs="1"/>

<s:element name="Reésponse" type="tns:Response" maxOccurs="1"/>

<s:element name="HistStandardValues" type="s:string" maxOccurs="1"/>

</s:sequence>

</s:complexTypes

<s:element name="StopRecipe">

<s:compléxType>

<s:sequence>

<s:element name="ActionID" type="s:string" maxOccurs="1"/>

<s:element name="EntityID" type="s:string" maxOccurs="1"/>
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</s:sequence>

</s:complexType>

</s:element>

<s:element name="StopRecipeResponse">

<s:complexType>

<s:sequence>

<s:element name="StopRecipeResponse" type="tns:StopRecipeResult” maxOccurs="1"/>

</s:sequence>

</s:complexType>

</s:element>

<s:complexType name="StopRecipeResult">

<s:sequence>
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<s:element name="ActionID" type="s:string" maxOccurs="1"/>

<s:element name="Response" type="tns:Response" maxOccurs="1"/>

</s:sequence>

</s:complexType>

<s:element name="ReadReport">

<s:complexType>

<s:sequence>

<s:element name="ActionID" type="s:string" maxOccurs="1"/>

<s:element name="EntityID" type="s:string" maxOccurs="1"/>

<s:element name="ProcedurallD" type="s:string" maxOccurs="1"/>

s:element name="InstanceNumber type="sint maxuccurs="1"/

</s:sequence>

</s:complexType>

</s:element>

<s:element name="ReadReportResponse">

<s:complexType>

<s:sequence>

<s:element name="ReadReportResponse" type="tns:ReadReportResult" maxOccurs="1"/>

</s:sequence>

</s:complexType>

</s:element>

<s:complexType name="ReadReportResult">

<s:sequence>

<s:element name="ActionID" type="s:string" maxQecurs="1"/>

<s:element name="Response" type="tns:Response“maxOccurs="1"/>

<s:element name="Report" type="s:string" maxOccurs="1"/>

<s:element name="Status" type="tns:Status” maxOccurs="1"/>

</s:sequence>

</s:complexType>

<s:element name="SubscribeEvent">

<s:complexType>

<s:sequence>

<s:element name="ActionID" type="s:string" maxOccurs="1"/>

<s:elementname="EntitylD" type="s:string" maxOccurs="1"/>

<s:element name="Path" type="s:string" maxOccurs="1"/>

</s:sequence>

</s:complexType>

</s:element>

<s:element-name="SubscribeEventResponse">

<s:complexType>

<s:sequence>

<s:element name="SubscribeEventResponse" type="tns:SubscribeEventResult" maxOccurs={1"/>

</s:sequence>

</s:complexType>
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<s:complexType name="SubscribeEventResult">

<s:sequence>

<s:element name="ActionID" type="s:string" maxOccurs="1"/>

<s:element name="Response" type="tns:Response" maxOccurs="1"/>

</s:sequence>

</s:complexType>

<s:element name="UnsubscribeEvent">

<s:complexType>

<s:sequence>

<s:element name="ActionID" type="s:string" maxOccurs="1"/>

<s:element name="EntityID" type="s:string" maxOccurs="1"/>

</s:sequence>
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</s:complexType>

</s:element>

<s:element name="UnsubscribeEventResponse">

<s:complexType>

<s:sequence>

<s:element name="UnsubscribeEventResponse" type="tns:UnsubscribeEventResult" maxOccurs="1"/>

</s:sequence>

</s:complexType>

</s:element>

<s:complexType name="UnsubscribeEventResult">

sisequence

<s:element name="ActionID" type="s:string" maxOccurs="1"/>

<s:element name="Response" type="tns:Response" maxOccurs="1"/>

</s:sequence>

</s:complexType>

</g:schema>

</wsdl:types>

<wsdl:m¢ssage name="CreateRecipeSoapIln">

<wpdl:part name="parameters" element="tns:CreateRecipe" />

</wsdl:njessage>

<wsdl:m¢ssage name="CreateRecipeSoapOut">

<wpdl:part name="parameters" element="tns:CreateRecipeResponse" />

</wsdl:njessage>

<wsdl:mg¢ssage name="ReadProcedurallDsSoapIn">

<wpdl:part name="parameters" element="tns:ReadProcedurallDs" />

</wsdl:njessage>

<wsdl:m¢ssage name="ReadProcedurallDsSoapOut">

<wkdl:part name="parameters" element="tns:ReadProcedurallDsResponse" />

</wsdl:njessage>

<wsdl:mg¢ssage name="WriteSoapIn">

<wpdl:part name="parameters" element="tns:Write" />

</wsdl:njessage>

<wsdl:m¢ssage name="WriteSoapOut">

<wpdl:part name="parameters" element="tus:WriteResponse" />

</wsdl:njessage>

<wsdl:m¢ssage name="ReadSoapIn">

<wpdl:part name="parameters. ‘element="tns:Read" />

</wsdl:njessage>

<wsdl:m¢ssage name="ReadSoapQut">

<wpdl:part name="paranieters" element="tns:ReadResponse" />

</wsdl:njessage>

<wsdl:m¢ssage name="ReadStandardHistSoapIn">

<wpdl:partfame="parameters" element="tns:ReadStandardHist"/>

</wsdl:njesSage>

. T T —
<wsdl:méssage-mame="ReadStandardHistSoapOut

<wsdl:part name="parameters" element="tns:ReadStandardHistResponse" />

</wsdl:message>

<wsdl:message name="StopRecipeSoapIn">

<wsdl:part name="parameters" element="tns:StopRecipe"/>

</wsdl:message>

<wsdl:message name="StopRecipeSoapOut">

<wsdl:part name="parameters" element="tns:StopRecipeResponse" />

</wsdl:message>

<wsdl:message name="ReadReportSoapIn">

<wsdl:part name="parameters" element="tns:ReadReport" />

</wsdl:message>

<wsdl:message name="ReadReportSoapOut">
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<wsdl:part name="parameters" element="tns:ReadReportResponse" />

</wsdl:message>

<wsdl:message name="SubscribeEventSoapIn">

<wsdl:part name="parameters" element="tns:SubscribeEvent"/>

</wsdl:message>

<wsdl:message name="SubscribeEventSoapOut">

<wsdl:part name="parameters" element="tns:SubscribeEventResponse" />

</wsdl:message>

<wsdl:message name="UnsubscribeEventSoapIn">

<wsdl:part name="parameters" element="tns:UnsubscribeEvent"/>

Jwsdlmessage

<wsdl:message name="UnsubscribeEventSoapOut">

<wsdl:part name="parameters" element="tns:UnsubscribeEventResponse" />

</wsdl:message>

<wsdl:portType name="SubSystemCommunicationSoap">

<wsdl:operation name="CreateRecipe">

<wsdl:documentation xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/">Creates a procedural
elempnt</wsdl:documentation>

<wsdl:input message="tns:CreateRecipeSoapIn" />

<wsdl:output message="tns:CreateRecipeSoapOut" />

</wsdl:operation>

<wsdl:operation name="ReadProcedurallDs">

<wsdl:documentation xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/">Returns the operations loaded at suljsystem
levelg/wsdl:documentation>

<wsdl:input message="tns:ReadProcedurallDsSoapIln"/>

<wsdl:output message="tns:ReadProcedurallDsSoapOut./>

</wsdl:operation>

<wsdl:operation name="Write">

<wsdl:documentation xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/">Writes a value for an entity’s
propgrty</wsdl:documentation>

<wsdl:input message="tns:WriteSoapli"/>

<wsdl:output message="tns:WriteSoapOut" />

</wsdl:operation>

<wsdl:operation name="Read">

<wsdl:documentation xmins:wsdl="http://schemas.xmlsoap.org/wsdl/">Reads the current value of an entity’y
propgrty</wsdl:documentation>

<wsdl:input messageé="tns:ReadSoapIn"/>

<wsdl:output message="tns:ReadSoapOut" />

</wsdl:operation>

<wsdl:operdtion name="ReadStandardHist">

<wsdl:documentation xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/">Reads the standard history of an entjty’s property
</wgdl:documentation>

<wsdl:input message="tns:ReadStandardHistSoapIn"/>

<wsdl:output message="tns:ReadStandardHistSoapOut" />

</wsdl:operation>

<wsdl:operation name="StopRecipe">

<wsdl:documentation xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/">Stops a procedural
element</wsdl:documentation>

<wsdl:input message="tns:StopRecipeSoapIn"/>

<wsdl:output message="tns:StopRecipeSoapOut" />

</wsdl:operation>

<wsdl:operation name="ReadReport">

<wsdl:documentation xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/">Obtains a execution report of a procedural
element</wsdl:documentation>

<wsdl:input message="tns:ReadReportSoapIn"/>

<wsdl:output message="tns:ReadReportSoapOut"/>

</wsdl:operation>
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<wsdl:operation name="SubscribeEvent">

<wsdl:documentation xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/">Subscribes to an entity
events</wsdl:documentation>

<wsdl:input message="tns:SubscribeEventSoapIn"/>

<wsdl:output message="tns:SubscribeEventSoapOut"/>

</wsdl:operation>

<wsdl:operation name="UnsubscribeEvent">

<wsdl:documentation xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/">Unsubscribes to an entity
events</wsdl:documentation>

<wsdl:input message="tns:UnsubscribeEventSoapIn"/>

1 I 1 1 =) Q el L
WSTUToutput Imessage— tIs.OllsupscrIoeLventSoapout 7

</wsdl:operation>

</wsdl:pprtType>

<wsp:Pollicy wsu:Id="UserNameTokenPasswordHashOverSSL">

<wsp:ExactlyOne>

<wsp:All>

<sp:TransportBinding>

<wsp:Policy>

<sp:TransportToken>

<wsp:Policy>

<sp:HttpsToken>

<wsp:Policy />

</sp:HttpsToken>

</wsp:Policy>

</sp:TransportToken>

<sp:Layout>

<wsp:Policy>

<sp:Lax />

</wsp:Policy>

</sp:Layout>

<sp:IncludeTimestamp />

<sp:AlgorithmSuite>

<wsp:Policy>

<sp:Basic128 />

</wsp;Policy>

</sp:AlgorithmSuite>

</wsp:Policy>

</sp:TransportBinding>

<sp:SupportingTokens>

<wsp.Policy>

<wsp:SecurityTokenReference >

<wsp:Policy>

<wsp:Keyldentifier ValueType="http://docs.oasis-open.org/wss/oasis-wss-sog
message-secur|ty~1.1#ThumbprintSHA1" EncodingType="http://docs.oasis-open.org/wss/2004/01/oasis-200401-wss-soap-message-

security-1.0#Bhse64Binary" />

</wsp:Policy>

</wsp:SecurityTokenReference >

</wsp:Policy>

</sp:SupportingTokens>

</wsp:All>

</wsp:ExactlyOne>

</wsp:Policy>

<wsdl:binding name="SubSystemCommunicationSoap12" type="tns:SubSystemCommunicationSoap">

<wsp:PolicyReference URI="#UserNameTokenPasswordHashOverSSL" />

<soapl12:binding transport="http://schemas.xmlsoap.org/soap/http"/>

<wsdl:operation name="CreateRecipe">

<soapl12:operation soapAction="http://www.water.domain/CreateRecipe" style="document"/>

© ISO 2024 - All rights reserved
132



https://standardsiso.com/api/?name=18f13cdc569f8202ce20f8d7513e4466

ISO 21622-3:2024(E)

<wsdl:input>

<soapl12:body use="literal"/>

</wsdl:input>

<wsdl:output>

<soap12:body use="literal"/>

</wsdl:output>

</wsdl:operation>

<wsdl:operation name="ReadProcedurallDs">

<soap12:operation soapAction="http://www.water.domain/ReadProcedurallDs" style="document” />

<wsdl:input>

SoaplZ:body use= literal /

</wsdl:input>

<wsdl:output>

<soapl12:body use="literal"/>

</wsdl:output>

</wsdl:operation>

<wsdl:operation name="Write">

<soap12:operation soapAction="http://www.water.domain/Write" style="document" /&

<wsdl:input>

<soap12:body use="literal"/>

</wsdl:input>

<wsdl:output>

<soap12:body use="literal"/>

</wsdl:output>

</wsdl:operation>

<wsdl:operation name="Read">

<soapl2:operation soapAction="http://www.water:domain/Read" style="document"/>

<wsdl:input>

<soapl12:body use="literal"/>

</wsdl:input>

<wsdl:output>

<soap12:body use="literal*/>

</wsdl:output>

</wsdl:operation>

<wsdl:operation name="ReadStandardHist">

<soap12:operation soapAction="http://www.water.domain/ReadStandardHist" style="document"/>

<wsdl:input>

<soapI2:body use="literal"/>

</wsdlinput>

<wsdl:eutput>

<soap12:body use="literal"/>

</wsdl:output>

</wsdl:operation>

<wsdl:operation name="StopRecipe">

40 . A -ades e [ L - q 7. INE » SRS SR RPN, D 15 | sl
Soap Tz operato SoapICtioT="11ttP7 7 Wwww wateraomaty Stopnecipestyre=_aocunrent

<wsdl:input>

<soap12:body use="literal"/>

</wsdl:input>

<wsdl:output>

<soap12:body use="literal"/>

</wsdl:output>

</wsdl:operation>

<wsdl:operation name="ReadReport">

<soap12:operation soapAction="http://www.water.domain/ReadReport" style="document” />

<wsdl:input>

<soap12:body use="literal"/>

</wsdl:input>
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<wsdl:output>
<soapl12:body use="literal"/>

</wsdl:output>

</wsdl:operation>

<wsdl:operation name="SubscribeEvent">

<soap12:operation soapAction="http://www.water.domain/SubscribeEvent" style="document" />

<wsdl:input>

<soap12:body use="literal"/>

</wsdl:input>

<wsdl:output>

SoaplZ:body use= literal /

</wsdl:output>

</wsdl:operation>
<wgdl:operation name="UnsubscribeEvent">

<soap12:operation soapAction="http://www.water.domain/UnsubscribeEvent" style="document"/>

<wsdl:input>

<soap12:body use="literal"/>

</wsdl:input>
<wsdl:output>

<soap12:body use="literal"/>

</wsdl:output>

</Wwsdl:operation>

</wsdl:bjnding>
<wsdl:sefvice name="SubSystemCommunication">

<wkdl:port name="SubSystemCommunicationSoap12" binding="tns:SubSystemCommunicationSoap12">

<soapl2:address location="http://IP:80/SubSystemCommunication~/>

</wsdl:port>

</wsdl:s¢rvice>

</wsdl:definitipns>
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Annex C
(normative)

Event interface with SOAP 1.2

C.1 Overview

Thi
SOA
locd
coo

Thi
bety

The
by t

C.2
C.2

The
the

b annex outlines the information needed to iImplement the event intertace through Web,5
P technology. This implementation permits the lower control level (where the subs
ted) to send the events occurred in an irrigation entity to the upper controlclevel
rdination brokers are located).

veen these architecture elements is addressed by a Web Service:

Upper control level: the coordination broker acts as a Web ServVices server and imp
methods described in this annex; and

Lower control level: the subsystems acts as clients sending to the upper control level
using the requests described in this annex.

se methods allow the exchange of events with different relevance, being the communicat
he subsystem when detects an event.

Requirements
1 General
names of the classes and the methods presented in this annex shall be used for the impl
events interface when using SOAP 1.2. Likewise, shall be used the following protocols def]
b Services Protocol Stack:
HTTP 1.1 (Hypertext.Transfer Protocol) RFC 26165];
TLS within HTTP71.1 RFC 281716,
TLS 1.2 REC 5246!7];

SOAR’1.2. (Simple Object Access Protocol). The specifications of this protocol are 4
Hetp://www.w3.org/TR/soap/I8];

brvices and
stems are
where the

b annex concerns subsystems and coordination brokers adapted to this(document. Thie interface

ements all

the events

ion started

ementation
ned by the

vailable at

WSDL 2.0 (Web Services Description Language). Language of web service’s definition, de

veloped by

the Web Services Description Working Group. The specifications of this language are available at

http://www.w3.org/2002/ws/desc/l; and

XML (Extensible Markup Language). The language of definition of the data contained on the SOAP is

at http: //www.w3.org/XML/[10],
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ta protection

ta protection regulations in the jurisdiction of use can apply.Security

The SOAP interface described in this document shall use SecurityTokenReference security method, as
specified in WS Security 1.1. This token works similarly to the Oauth2 framework. Therefore a request
shall first be made to the authorization server. This authorization server provides a token to access the

services de

scribed in this document.

The servers shall have a digital certificate for ensure the security through the communication channel

defined, us

The securit
extra critey

C.2.4 He

The heade
1.1 header

Conterj
<Op>n

Where <op
following K

Conterj
//wwy

C.2.5 Se

The server
Services in
provide th
Web Servig

— Http:/
It is possib

Http:/

ng HT'TPS over TLS 1.2.

y criteria defined in this annex shall to be understood as minimal, being possibleto-stab
ia to access data.

ader

" of all requests and responses shall be encapsulated in an HTTP 1.4 transaction; the H
shall include the following attribute as specified by the SOAP 1.2 standard:

t-Type: application / soap + xml; Charset = utf-8; action & "http: //www.water.dom:
> is the operation to invoke with the SOAP 1.2 pratocol. E.g. to invoke the newEvent ,
[TTP header shall be included in the HTTP 1.1 transaction:

t-Type: application / soap + xml; Charset = utfs8; action = http:
v.water.domain/NewEvent

'ver requirements
shall provide the Uniform Reseurce Identifier (URI) of the provider server for each V
cluded in this annex. Additionally, any application located at the upper control level, §
e URI (Uniform Resource fdentifier) of the server for each Web Service. The structure of]
es is the following URI:
<domain_name>;<port>/EventCommunication

e to retrievethe WSDL describing each web service using the following URI:

<domainvname>:<port>/EventCommunication?Wsdl

The structlrre of the authorization server is the following URI:

lish

['TP

hin/

the

Veb
hall
the

— Http://<domain_name>:<port>/Security

It is possible to retrieve the WSDL describing each web service using the following URI:

Http: // < domain_name >: <port>/Security?Wsdl

C.2.6 Web Services Description Language (WSDL) contract

The WSDL is a description of the web service published by the server that establishes a contract
between the server and the clients. It specifies the interface through which a client can gain access to

the service

and details about how it shall be used.
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The server and the clients shall fully respect the WSDL described in this annex (even the sequence of
the parameters) to ensure communication through the interface. The WSDL is composed by the
implementation classes defined in C.3 and C.4.

C.2.7 C(Classes and enumerations

The published Web Services can be case sensitive for enumerated values. The UpperCamelCase
convention shall be used in all classes and enumerations.

C.3 Implementation classes for web services

C3

Thi

bet;

1 Implementation criteria

defined at the system architecture clause (see Clause 4). The following clauses’ present th

and|

C3

attributes of the defined classes.
2 EventCommunication class

Table C.1 — EventCommunication class

5 subclause describes the methods and classes required to implement the management interface
veen the lower control level (subsystem level) and the upper control leyel (coordination level),

p structure

Methods
Name Parameters Return Description

NewEvent ActionlID: StringValue. ID of the action.«}, NewEventResponse | This method allows|the
EntityID: StringValue. Contains the ID: event sending. The erver
of the entity where the action shallbe informs to the clienf about
executed. the event reception
EventValue: EventValue

C.3{3 Response class

Table C.2 — Response class

Parameter Type Description
ResponseCode IntegerValue Returns an integer, according to the list below:
0,1,2,3,4
ResponseMessage StringValue Returns the message explaining the ResponseCodgle.

1 - Execution error
2 - Lexical error

0 - Action successfully executed

3 - Not supported
4 - Communication error

The minimum message shall be one of the listed above. The
message can be extended (using a hyphen) with as many
explanatory texts as errors can be discriminated by a
subsystem or a coordination broker.
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Table C.3 — EventValue class

Parameter Type Description

EventID StringValue Contains the ID of the occurred event.

EventName StringValue Contains the event description.

TimeStamp StringValue Date/time when the event was generated. In coordinated
universal time (UTC) ISO 8601 format
YYYYMMDDhhmmss+hhmm.

Relevance IntegerValue Relevance of the event

Procedurallp StringValue ID of the element of the procedural model for which the report|is
required.

InstanceNumber IntegerValue Instance of the ProcedurallD where the event.belongs.

C.3.5 EventName string

The EventName string shall be composed taking into account the values defining each event. [The

possible strings are included in Table C.4, that can be extended with newvalues. A subsystem excharjges

the events pssigned to the entity that it controls.

Table C.4 — EventName string

. EventName- EventName- -
EventName-Field1 Field2 Field3 Description

ActivityStatfisChanged Previous value Currentwvalue | The ActivityStatus property changes its Vafue.

SystemStatysUnknown Previous value Current value | The SystemStatus property changes its Vallue
to unknown.

ModeChangpd Previous value Current value | The Mode property changes its value.

InternalFloywOutIsNot0Openi | Active/Inactive Activation/deactivation of flow other than|

ngDegreeIs(r zero with entity closed event.

GeneralFaillIlre Active/Inactive Activation/deactivation of a general failure¢ in
an unit entity. The entity is not available when
the event is active.

Failure Active/Inactive Failure in on status in an equipment modufle
entity. The entity is not available when the
event is active.

CumulativeYolumeOutSync Previous value Current value | The CumulativeVolumeOut property has been
synchronized

MinimumCapacity Active/Inactive | Current value | Activation/deactivation of minimum level
reached on a source entity. Related to
Capacity property.

MaximumCapacity Active/Inactive | Currentvalue | Activation/deactivation of maximum level
reached on a destination entity. Related to
Capacity property.

CumulativeVolumeln#Cumul The CumulativeVolumeOut and

ativeVolumeOut CumulativeVolumeln properties, has not the
same value (£5 %).
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. EventName- EventName- .
EventName-Field1 Field2 Field3 Description

ContinuosCleaning Active/Inactive Activation/deactivation of a failure on in filter
flushing.

MaxWorkingPressure Active/Inactive Activation/deactivation of maximum working
pressure detected.

MinWorkingPressure Active/Inactive Activation/deactivation of minimum working
pressure detected.

AutpnomyWarning Active/Inactive | Remaining Activation/deactivation of an everit: the

autonomy energy autonomy of the irrigation|entity is
(voltage) near to end.

Accg¢ssWarning Active/Inactive Activation/deactivation of a warning of
physical access to the irrigation entity.

SubgystemEvent Available to Available to Open event for proprietary events|of a

define define subsystem.

AccyimulativePropertySync Previous value Current value | The value-of a accumulative propefty has
been synchronized.

StartedOperation A-procedural element has changed to the
status Running.

StoppedOperation A running or idle procedural element reaches
the Stopped status (following the $topRecipe
action).

ConjpletedOperation A running procedural element reaghes the
Completed status.

OpefationErrorStarting Active/Inactive A procedural element was not corfectly
executed. Although the start condition was
reached, the Operation did not staft.

OpefationErrorEnding Active/Inactive A procedural element was not exefuted
correctly. When the end conditionfwas
reached, the Operation had not finfshed.

IntefnalFlowOutlsOOpening ) [ Active/Inactive Alarm of zero flow with irrigation pntity open.

DegfeelsNot0 To generate the event with Inactive value in
field 2, is required that previouslythe field 2
of the event has been in Active.

ThresholdHHTriggeredOn PropertyName Current value | The ThresholdHH of a monitoring [property
has been reached.

ThresholdHHTriggeredOff PropertyName Current value | The ThresholdHH of a monitoring property
has been deactivated

ThresholdLLTriggeredOn PropertyName Current value | The ThresholdLL of a monitoring property
has been reached.

ThresholdLLTriggeredOff PropertyName Current value | The ThresholdLL of a monitoring property

has been deactivated.

OperationErrorSetPoint

A procedural element was not correctly
executed. The subsystem can not reach or

maintain the setpoint introduced.

OperationOnRecipient

A procedural element was received by the

destination device.
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C.4 Implementation classes for authorization server
C.4.1 ManagementSecurity class

Table C.5 — ManagementSecurity class

METHODS
Name Name Name Name
GetToken grant_type: StringValue. This TokenResponse | This method allows the obtaining
}Jdl dlllCtCl b}ld}} }lclVC t}lC llCAt fiACC‘l Uf t}lC tU}\Cll tU dLLT3S t}lC
value: "Password". different services.

username: StringValue. User to be
authenticated by the server.

password: StringValue. Password
related to the user to be
authenticated.

scope: StringValue. Optional
parameter to define limitations for
the requested token, for example for
read only operations.

RefreshTokén grant_type: StringValue. This TokenResponse ~\This method allows the token to
parameter shall have the next fixed be updated if it has expired.
value: "Refresh_token".

refresh_token: StringValue. Value
received in the TokenResponse
request as Refresh_token value.

scope: StringValue. Optional
parameter to define limitations for
the requested token, for example\for
read only operations.

C.4.2 TokenResponse class

Table C.6 — TokenResponse class

Parameter Type Description
access_tokeh StringValue Token that shall be added to requests in order to access
services.
token_type StringValue This parameter shall have the next fixed value: "Bearer”,

corresponding to the token type to be used.

expires_in StringValue Validity time of the token provided, expressed in s.

refresh_token StringValue When the expiration time has been reached, if the token is used
an error message shall be received. This value can be used to
avoid this error and receive a new token.

scope StringValue The same value included in the request.

C.5 WSDL

<wsdl:definitions xmlns:s="http://www.w3.0rg/2001/XMLSchema" xmlns:soap12="http://schemas.xmlsoap.org/wsdl/soap12/"
xmlns:http="http://schemas.xmlsoap.org/wsdl/http/" xmlns:mime="http://schemas.xmlsoap.org/wsdl/mime/"
xmlns:tns="http://www.water.domain" xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/"
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xmlns:tm="http://microsoft.com/wsdl/mime/textMatching/" xmlns:wsp="http://www.w3.org/ns/ws-policy"xmlns:wsu="http://docs.oasis-
open.org/wss/2004/01/o0asis-200401-wss-wssecurity-utility-1.0.xsd" xmlns:sp="http://docs.oasis-open.org/ws-sx/ws-
securitypolicy/200702"xmlIns:soapenc="http://schemas.xmlsoap.org/soap/encoding/" xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/"
targetNamespace="http://www.water.domain">

<wsdl:types>

<s:schema elementFormDefault="qualified" targetNamespace="http://www.water.domain">

<s:complexType name="Response">

<s:sequence>

<s:element minOccurs="1" maxOccurs="1" name="ResponseCode" type="s:int"/>

<s:element minOccurs="0" maxOccurs="1" name="ResponseMessage" type="s:string" />

L
7 SISequehee

</s:complexType>

<s:complexType name="EventValue">

<s:sequence>

<s:element minOccurs="1" maxOccurs="1" name="EventID" type="s:string" />

<s:element minOccurs="1" maxOccurs="1" name="EventName" type="s:string" />

<s:element minOccurs="1" maxOccurs="1" name="TimeStamp" type="ls;string" />

<s:element minOccurs="1" maxOccurs="1" name="Relevance" type="s:integer" />

<s:element minOccurs="1" maxOccurs="1" name="ProcedurallD*.type="s:string" />

</s:sequence>

</s:complexType>

<s:element name="NewEvent">

<s:complexType>

<s:sequence>

<s:element minOccurs="1" maxOccurs="1%nhame="ActionID" type="s:string" />

<s:element minOccurs="1" maxOccurs=*1/' name="EntityID" type="s:string" />

<s:element minOccurs="1" maxOccurs="1" name="EventValue" type="tns:EventValue"/>

</s:sequence>

</s:complexType>

</s:element>

<s:element name="NewEventResponse'>

<s:complexType>

<s:sequence>

<s:elementiname="NewEventResponse" type="tns:NewEventResult" maxOccurs="1"/>

</s:sequencex

</s:complexType>

</s:element>

<s:complexType'name="NewEventResult">

<siseguence>

<s:element name="ActionID" type="s:string” maxOccurs="1"/>

<s:element name="Response" type="tns:Response" maxOccurs="1"/>

</s:sequence>

</s:complexType>

</s:schema>

< /wisdl :types

<wsdl:message name="NewEventSoapIn">

<wsdl:part name="parameters" element="tns:NewEvent"/>

</wsdl:message>

<wsdl:message name="NewEventSoapOut">

<wsdl:part name="parameters" element="tns:NewEventResponse" />

</wsdl:message>

<wsdl:portType name="EventCommunicationSoap">

<wsdl:operation name="NewEvent">

<wsdl:documentation xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/">Returns an event occurred in an
entity</wsdl:documentation>

<wsdl:input message="tns:NewEventSoapln"/>

<wsdl:output message="tns:NewEventSoapOut" />
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</wsdl:operation>

</wsdl:portType>

<wsp:Policy wsu:Id="UserNameTokenPasswordHashOverSSL">

<wW

sp:ExactlyOne>

<wsp:All>

<sp:TransportBinding>

<wsp:Policy>

<sp:TransportToken>

<wsp:Policy>

<sp:HttpsToken>

WSp:Policy /

</sp:HttpsToken>

</wsp:Policy>

</sp:TransportToken>

<sp:Layout>

<wsp:Policy>

<sp:Lax />

</wsp:Policy>

</sp:Layout>

<sp:IncludeTimestamp />

<sp:AlgorithmSuite>

<wsp:Policy>

<sp:Basic128 />

</wsp:Policy>

</sp:AlgorithmSuite>

</wsp:Policy>

</sp:TransportBinding>

<sp:SupportingTokens>

<wsp:Policy>

<wsp:SecurityTokenReference >

<wsp:Policy>

security-1.1#T
1.0#Base64Bin

<wsp:Keyldentifier ValueType="http://docs.oasis-open.org/wss/oasis-wss-soap-message-
humbprintSHA1" EncodingType="http://docs:0asis-open.org/wss/2004/01/oasis-200401-wss-soap-message-security-
ary" />

</wsp:Pdlicy>

</wsp:SecurityTokenReference >

</wsp:Policy>

</sp:SupportingTokens>

</wsp:All>

</V

ysp:ExactlyOne>

</wsp:Policy>

<wsdl:binding

hame="EvéntGommunicationSoap12" type="tns:EventCommunicationPortType">

<wsp:Po

cyReférence URI="#UserNameTokenPasswordHashOverSSL" />

<sqg

api12:binding transport="http://schemas.xmlsoap.org/soap/http" />

<W!|

Ldloberationname="NewEvent"
T

<soap12:operation soapAction="http://www.water.domain/NewEvent" style="document" />

<wsdl:input>

<soap12:body use="literal"/>

</wsdl:input>

<wsdl:output>

<soap12:body use="literal"/>

</wsdl:output>

</wsdl:operation>

</wsdl:b

inding>

<wsdl:service name="EventCommunication">

<wsdl:port name="EventCommunicationSoap12" binding="tns:EventCommunicationSoap12">

<soap12:address location="http://IP:80/EventCommunication”/>
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</wsdl:port>

</wsdl:service>

</wsdl:definitions>
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Annex D
(informative)

Interoperability test protocol

D.1 Overview

This annes
monitoring

This test pi

— MIS applications for management;

— Subsys

The applic

each test, t
Any compd
of verificat
1) Interf:
docurj
2) Verific
seman
subsys
3) Verific

execut]

Any product that successfiilly completes the applicable tests should be considered adapted to

document.

D.2 Gen

Coordination brokers; and

defines and describes the tools and tests required to verity the adaptation of a ren
and control system of this document.

otocol is intended for any of the components that are part of an interoperable ar¢hitectur

tems.

htion or system to be tested should be submitted to the battery of tests assigned to it.
e type of component to be tested should be identified.

ons:

ce verification tests. Messages (both requeésts and responses) should conform to
ent. Applicable to MIS applications, coordination brokers and subsystems.

htion tests of actions execution.ahd interfaces. Verify the correct understanding of
fics defined by this document.\Applicable to MIS applications, coordination brokers
tems.

htion functionality vefification tests. Check the performing of the SUT functionalj
on. Applicable to subsystems.

eral description

Test faciliqes should have two parts:

1ote

®

For

tible component with this document should conform to one or more of the following groups

this

the
and

ties

this

1)

IT infrastructure to check the interfaces. The test facilities should have available testers for all the

interfaces mentioned in this document. These testers should use the communication protocols
described in the implementation annexes for the interfaces (Annexes A or F for management

interfa

ce, Annexes B or G for subsystems interface and Annexes C or H for events interface).
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2) Real or simulated hydraulic and sensory infrastructure to check the System Under Test (SUT)
functionalities. The test bed have one or more of the irrigation entities included. The group of
devices that make up an irrigation entity of the standard’s physical model are going to be referred
to as a test module hereinafter. A test bed could have as many different test modules as entity types
are represented in. A test module can be a hydraulic or an electronic test module. In the first case,
the test bed should have all the hydraulic components defined for the entity type controlled or
managed by the SUT. In the case of a hydraulic test bed, it is need a water supply. In the second, an
electronic system can simulate the hydraulic components of the irrigation entity controlled or
managed by the SUT. In this case there is no need for a water supply.

The
stra

D.3

The
test
con
san

tests to perform are be based on ISO 9646 series, using the “local test method” akchitecture

tegy.

IT infraestructure

required IT equipment allows the installation of the software components of the SUT and the

e LAN. The IT equipment should:

have a switch to connect all the devices;

have all its machines, virtual or physical, connected to:the local LAN using Ethernet conn

have internet connection; and

allow the establishment of point to point connections with serial devices (RS232/RS48!
or others. This connection could be done using Ethernet converters from the com

interface required by each device.

ing tools. The SUT and the testers may be located in different openating systems, i
puters or in different virtual machines. In all these situations, all elements should be lod

n different
ated at the

pction;

interface)
munication

N
SUT1 SERIAL
e - .
LOCAL SOFTWARE
) (oA P T ARY)
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Figure D.1 — Testing ar

chitecture
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“The local test method” test architecture states a Point of Control and Observation (PCO) between the
SUT and the tester. The tester should be compatible with the communication protocol implemented by
the SUT. If possible, tools developed by third parties can be used for testing the implementation of this

document.

GUEST 0OS
SUT1 LOCAL
SOFTWARE

GUEST 0S
SUT2 LOCAL
SOFTWARE

[ PCO-INTERFACEL | [ PCO - INTERFACE2 |
N rd

D.4 Tes
D.4.1 Ge

The test b
document.

The test m
associated
processes.

To guarant
equal than
should be
hydraulic d

The test b
behavior o

This versig
test modu

GUEST 0S
TERSTERS -
INTERNET

| PCO - INTERFACE4 | SUT4 SOFTWARE
- . | INTHE CLOUD
m »

Figure D.2 — Interaction between SUTs and testers

[ PCO - INTERFACE3 |

GUEST 0S
SUT3 LOCAL
SOFTWARE

t bed description
neral

ed can have modules to represent the different types of irrigation entities included in
Some modules can be used to test different types of these entities.

odules are intended to verify that the‘SUTs are able to control and execute the proce
to an entity type. The modules should have all the components required to execute th

ee correct hydraulic condjtions, the pressure supplied to the test module should be highe
the pressure required y-the cut-out element. Pilot regulators for flow rate and press
used to ensure that~the cut-out element and the volume totalizer operate within t
esign parameters.

[ the irrigation entity that represent.

n of the test protocol only includes the definition of the irrigation hydrant test module.
es’ of 'the rest of irrigation entities included in the document can be defined in furt

this

pSES
ese

I or
ure
heir

ed can be entirely simulated using electronic devices, designed to simulate the hydrdulic

The
her

versions.

D.4.2 Irrigation hydrant test module

This module can be used to test a subsystem that controls one or more of the irrigation hydrant types
defined in this document. This test module can be used to test any type of hydrant, using a specific set of
irrigation devices.

The irrigation hydrant test module consisnts of devices to check their basic functionalities, as shown in

Figure D.3.
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Irrigation hydrant test module

o
® @ @)

—r QO :
o) M =y
®) i O
3) 4 (2)(5)
Sl

[\
volume totalizer 5  cut-out element position deteator’(optional)
cut-out element 6  master volume totalizer
pressure gauge (optional) 7  master cut-out

water flow detector (optional)

Figure D.3 — Diagram of irrigation hydrant test module components

Repeated numbers indicate that the module could have more.sets of these components.

These devices can be built in different physical elements,(ie. totalizer and valve) or they can
combined device (hydrometer). A subsystem should operate these elements, therefore:

b)

control device.

The cut-out elements should be opeyatéd by a solenoid connected to a digital output of

Theg module can include additionial devices to check other properties of the entity: pressure t
and| other sensors using analogue standard signal. The sensor signal should be compatib
signjal type supported by the ¢ontrol device.

All
nex|

1)
2)
3)
4)

5)

Hevices can be djrectly connected to the control device or, preferably, to a connection b
F available signals-to connect:

three (3)-tetalizer digital input;

three(3) digital output to a solenoid two or three wire;

be part of a

The volume totalizers have a reed relay type-6f pulse emitter connected to a digital input of the SUT

the control

device, designed to operate this kind’of actuators. For HYS, the typical solenoid is latch type.

ransducers
e with the

x with the

£, L4 1 h LY de
TOul L“l‘) BUIIUI dl lJLll pUbC ulsll,dl llllJLlLD,
two (2) analogue input; and

two (2) or more connections available for other analogue inputs (environmental and so
sensors).

il moisture

The control device should be connected at least to the minimum devices composing the irrigation entity
to be managed or controlled.

© ISO 2024 - All rights reserved
147


https://standardsiso.com/api/?name=18f13cdc569f8202ce20f8d7513e4466

IS0 21622-3:2024(E)

The module should also have connection blocks for the power supply, as well as an interface for a point
to point (PTP) connection. This interface may be defined by the control device connection
requirements.

According to the specifications of the different irrigation hydrant types, the devices required for the
tests are those given in Table D.1.

Table D.1 — Devices required for irrigation hydrant test

HYS MIH VIH IHG
Devicg | Required | Optional | Required | Optional | Required | Optional | Required | Optional
(D X X X
(2) X X
(3) X X X
(4) X X X
(5) X X
(6) X X X X X X
(7) X X X X X X

By its defir
and VIH te

— if (6) is
— if (7) is
At least (6)
D.5 Tes
D.5.1 Ge
The follow

established
an Implem

ts means that:

t procedure

neral

can be confrolled by.it\

The set of
manufactu
SUT:

not in use because it is optional, (7) is required; and
not in use because it is optional, (6) is required.

or (7) should be present in the IHG tests.

ition, the VIH always acts as a part of an IHG. The double character of the devices in an

testS>to be passed by a SUT is defined according the product specs delivered by
rer.. The defined procedure performs, from the next verifications, the ones that apply to

[HG

ring methodology.“is established to perform the tests, attending to the requireménts
by this document to run and control each type of irrigation entity. The owner shall proyide
ntation conformance statement (ICS) identifying the SUT requirements and which entities

the
the

a) Interface verification testing. Messages (both requests and responses) comply with this document.

b) Interface and action execution verification testing. Verify the correct understanding of the semantic
defined by this document.

c) SUT functionalities verification testing. Check the behavior of the SUT executing its functionalities
over the test module.
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D.5.2 Implementation conformance statement (ICS)

The implementation conformance statement (ICS) provided by the owner, defines the set of tests to
perform on the SUT during the test procedure.

Table D.2 — ICS declaration

Parameter

Definition

Brandname of the
owner

Name of the SUT owner.

Tradename of the
Su[r

Comercial name of the system under test.

SUIT type

Type of product to be tested: MIS application, coordination broker or subsystem.

Ingtallation
requirements:
hafdware

Minimum requirements to run the software of the SUT (processor, memory, HD) and pyshical interface
connect the IT tools of the test bench with the SUT hadware (serial port, ethernet port, others). Applicab
kind of SUT.

equired to
le to any

Ingtallation
requirements:
software

Operating system, frameworks, database, others.

Fupctionalities

Description of the system under test. In the case of a software application, the management functionalit:
defined (irrigation programming, billing, modelling of the hydratlic and/or energy function, or others).
of the standard implemented by the SUT to perform its funcighaljties should be explicitly identified.

In the case of a subsystem, the characterisation should be completed in the following sections of the imy
conformance statement.

es should be
[he methods

lementation

Ingtallation
requierements:
eldctronic devices

Applicable to subsystems. With regard to the electronic components of the SUT, should be informed the
required to execute the tests and specifically thé\iiinimum requirements of all electronic devices; remot
units and, if existing, intermediate elements:

power supply requirements and alternatives (voltage, type of accumulator, type of generator);

available communication interfaces (serial port RS232, RS485, Ethernet, others);

communication media settingssand requirements; and

specification of inputs and‘gutputs (range and electrical signal for the analogue inputs and other d
for Read sensors and-feract over actuators).

hrchitecture
E terminal

hta required

Clgssification
stdtement
atfending to
SyptemStatus
definition

Applicable to subsystems. Classification code of the SUT, attending to the standard SystemStatus proper

y definition.

Chpracterization
stdtement
atfending to
SyptemStatus
definition

Applicable to subsystems. Characterization code of the SUT, attending to the standard SystemStatus pro
definition.

berty

Which time,
befween
cojnmuhications
is ysed by the

Applicable to subsystems. Time required for the complete updating of a SUT device data, expressed in s.

SUT?

Time required to
determine a
communication
error

Applicable to subsystems. Time required to determine a communication error, expressed in s.

Which
interoperability
protocol
implements?
(Yes/No)
Applicable to eny
kind of SUT.

SOAP 1.2 REST

Which [SO 21622

HYS VIH IHG PMS INT RSV SSS FTS NBU WEFS

NCP

MIH
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Parameter Definition
entity types can
the SUT
control/manage?
(Yes/No)
Applicable to eny
kind of SUT.
Which properties | ActivityStatus SystemStatus Mode
are supported by -
the SUT? CumulativeVolumeOut InternalFlowOut PressureOut
(Yes/No) OpeningDegree Temperature RelativeHumidity
Note: Only
identify extehded SolarRadiation WindParameters Rainfall
properties. The CumulativeVolumeln InternalFlowIn Pressureln
mandatory gnes
are defined By the | InstantPower EnergyConsumption EntityPerformance
entity types
controlled. PowerOnTime Capacity SoilWaterContent
Applicable tg eny | SoilWaterPotential SoilTemperature SoilConductivity
kind of SUT.
DifferentialPressure WaterAcidity WaterConductivity
Which typesjof IOR1 | I0R2 | IOR3 | POR1 | POR2 | POR3 | POR4 | POR5 | SOR1 |, IGR¥ | NBR1 | CPR1 | IUP1
procedural
elements arg
executable bl the
SUT? (Yes/Np) SUP1 | PUP1 | RUP1 | FOR1 | FTR1 | FTR2 | FTR3 | FTR4 fHFTR5 | FUP1 GUP1
See the list of
acronyms infthe
7.5 and 7.6 of the
standard.
Applicable tq eny
kind of SUT.
SUT specificgtions If the SUT supports
(1) (Yes/No The SUT supports repetitions, it has.afiy) The SUT supports If the SUT supports calendars, it chn
procedural element s procedural element .
Apvlicable t s restriccition attend to the FinalDate hour setup?
pplicable repetitions? . ) calendars?
subsystems. associated?
SUT specificgtions Has the SUT
(2) (Yes/No The SUT supports The'SUT supports restrictions about the The SUT supports multiple
Applicable t standard histories of standard histories of inmediacy in the start procedural element sending and
subsystems. 48 values? 96 values? date of a procedural has a queue management?
element?
SUT specificgtions | The SUTsupports The SUT supports The SUT supports flow
(3) (Yes/No volume.monitoring pressure monitoring monitoring during
Applicable t during procedural during procedural procedural element
subsystems. elemeént execution? element execution? execution?
Which are the
restrictions
associated to Applicable to subsystems. Informs about the restrictions to take into account when executing a procedural element
procedural (maximum admisible duration, capability to execute it when the execution starts in a day and ends in the next,
element others).
execution?
(Description)
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Parameter Definition

Has the SUT
owner provide its
hardware and
software
installation
documents and
user manuals?
(Yes/No)
(Identification of
the provided
documents)

identifiying which are these documents and which is its utility.

Applicable to eny kind of SUT. Informs if the owner provides the documentation required to install and run the SUT,

Thie SUT
hajdware
cofnponents has
itsfwire
copinection
sclhema?
(Yes/No)
(Identification of
th¢ provided
dofuments)

Applicable to subsystems. Informs if the wire connection schema has been provided for each-ef its hard
components, identifying which are these documents and which is its utility.

are

<<V
a <3

inte
ver

The
ISO

All

The
are

D.5.3 Common criteria applied to the conformance tests

Synfactically speaking, all tests should use the methods and the-parameters described. When
alue>> is specified, it should be understood as adjusted:to the specification of this docum

definition established by this document. If there is~d’parameter specified as <<Irrelevan
rpreted as any valid value according to the standard for this parameter but not being par
fications.

The names E00X and P000X are used for the EntityID and ProcedurallD parameters
identifiers to adapt to the structure of identifiers defined, and to the reality of each test bed.

timestamps expected in the‘responses are expressed as “YYYYMMDDhhmmssthhm
8106.

D.5.4 Security criteria

the testers to be used in the test cases should be adapted to the security methods th
implements in all.it9standard interfaces.

D.5.5 Results

SUT should pass the conformance tests linked to the declaration of the owner in the IC§
passed when the responses are coincident with the expected response parameters, in

parameter
ent. In case

cRandom value>> is specified in a test, it should be“understood as an incompatible valye with the

[>>, this is
F of the test

as generic

m” in UTC

at the SUT

5. The tests
hccordance

with the format established for the value of each property. In the negative tests, the response

should not

contain values other than ActionID and ResponseCode. The SUT does not pass the test if it does not

comply with the aforementioned conditions.

In all test cases, all the requests and responses are validated as a previous step to evaluate their content,

according to the definition of each interface.
D.6 Tests over subsystems
D.6.1 Test application guide

According to the ICS, the Table D.3 defines the applicable tests for a SUT when it is a subsyste
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Table D.3 — Test guide application over subsystems based on ICS

SUT specifications Entity type Test case
All SUTs All entity types TC1.1, TC1.3, TC1.5 to TC1.7, TC2.1 to TC2.4, TC3.2 to TC3.6,
TC4.1 to TC4.4, TC5.1 to TC5.4, TC6.1 to TC6.4, TC7.1, TC7.5,
TC7.7 to TC7.14, TC8.1 to TC8.2, TCI9.1 to TC9.2, TC10.1 to
TC10.3, TC11.1, TC12.1 to TC12.2, TC13.1 to TC13.4, TC14.1 to
TC14.2, TC15.1, TC16.1
SUTs that supports extended properties | All entity types TC1.2, TC1.4, TC7.4, TC7.6, TC18.1

All SUTs All entity types TC3.1, TC17.1, TC17.2
SUTs that suyport IrrigationRecipe2 HYS, VIH TC3.10, TC11.2
SUTs that suglport procedural elements | HYS, VIH, PMS TC3.1, TC3.15, TC3.16, TC6.5

with calenda

SUTs that suglport procedural elements HYS, VIH, PMS TC3.11, TC3.12
with calendap attending to FinalDate

SUTs that suglport procedural elementd | HYS, VIH, PMS TC3.13, TC3.14
with calendaq not attending to FinalDate

SUTSs that sugport multiple procedural All entity types TC3.7 to TC3.9
element sendjng

SUTs that sugport repetitions on its All entity types TC3.17 to TC3.19, TC6.6
procedural elpments

SUTs that sugport histories with 48 All entity types TC7.2

values

SUTs that sugport histories with 96 All entity types TC7.3

values

SUTs that sugport monitorings during All entity types TC17.3

its procedura

elements execution

D.6.2 Int

D.6.2.1 G

Tests shou

eneral

erface and action executionverification tests

d be performed in accordance with ISO 9646 whereby:

a) A group of conformance test defined as abstract, where the objective of each group is specified with

indeps

Previo
structy
validat

b)

ndence on the‘téchnology to be applied.

isly to theyconformance tests, should be performed the validation of requests and responses
res. These should respect the implementation annex applicable to the SUT. The structure
ion‘shiould be a general prerequirement for all conformance tests.

c) Using the abstract definition as the basis, a set of conformance tests has been defined. In order to
verify the conformity of the SUT, it should pass all applicable test cases (positive and negative). The
test bench should have the testing tools required for the SUT.
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D.6.2.2 Test “Reading a property of an entity (Read method)”

D.6.2.2.1 Abstract conformance test

Table D.4 — Test description Read method

Test purpose To verify that the implementation of the Read method at the SUT is compatible with the
standard definition.

Systfm under test Subsystem or coordination broker acting as subsystem.

Test|sequence A tester acting as coordination broker sends a Read request to the.SUT| The SUT
generates a response according to the execution test case. The vallie jincluded in the
response is confirmed using the SUT user interface.

Requiest parameters ActionlD, EntityID, PropertyName.

Response parameters ActionlID, ResponseCode, Value, TimeStamp.

D.6|2.2.2 Conformance tests

A sgt of tests made up of the following are performed:

1) |Four (4) positive tests; and

2) |Two (2) negative tests.

Table D.5 — Test case 1.1

Identifier TC1.1

Applicable to All entity types

Verification of Subsystemrinterface and action execution

Test|type Positive

Systgm under test Subsystem or coordination broker acting as subsystem.

Prerpquirement 1 The entity “E00X” shall exist in the SUT.

Test|purpose To verify the ability to Read all mandatory property that exists in the entity type

controlled by the SUT.

Test|sequence 1. The tester sends a Read request (1) to the SUT.

2. The SUT returns a “0 - Action successfully executed” and the value of ead
property.

3. The value obtained by the action shall match (applying unit conversioy
the one available in the SUT user interface. In case a property is not av|
user interface, this step is not be taked into account.

h mandatory

if required)
hilable in the

This sequence shall be repeated for all mandatory properties of the irrigation entity. For
the properties of string type value, the test shall be repeated to obtain all its possible

values.
Request 1 parameter 1 ActionID (string) “Test_1.1”
Request 1 parameter 2 EntityID (string) “E00X”

Request 1 parameter 3

PropertyName (string)
entity type>>

<<All those mandatory properties belonging to the

Response 1 parameter 1

ActionID (string) “Test_1.1”

Response 1 parameter 2

ResponseCode (string) “0 - Action successfully executed”

Response 1 parameter 3

Value <<Value>>
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Table D.6 — Test case 1.2

Identifier

TC1.2

Applicable to

All entity types

Verification of

Subsystem interface and action execution

Test type

Positive

System under test

Subsystem or coordination broker acting as subsystem.

Prerequirement 1

The entity “E00X” shall exist in the SUT.

Prerequirem¢nt 2

I'he SUT shall support the extended property under test.

Test purpose

To verify the ability to Read all extended properties of the irrigation entity suppartefl by

the SUT.

Test sequence

1. The tester sends a Read request (1) to the SUT.

2. The SUT returns a “0 - Action successfully executed” and the valte of each suppojrted

extended property.

3. The value obtained by the action shall match (applying unit.conversion if requifed)
the one available in the SUT user interface. In case wheke a property is not Readpble

from the user interface, this step is not be taked into acceunt.

This sequence shall be repeated for all extended properties of the irrigation entity
supported by the SUT. For the properties of string type value, the test shall be repeatqd to
obtain all its possible values.

Request 1 pafameter 1

ActionID (string)

“Test_1.2"

Request 1 pafameter 2

EntityID (string)

“E00X"

Request 1 payameter 3

PropertyName (string)

<<Allxextended properties of the entity type supportegdl by
the:sSUT>>

Response 1 pprameter 1

ActionID (string)

“Test_1.2"

Response 1 pprameter 2

ResponseCode (string)

“0 - Action successfully executed”

Response 1 pprameter 3 Value <<Value>>
Table D.7 — Test case 1.3

Identifier TC1.3

Applicable to All entity types

Verification off

Subsystem interface

Test type

Positive

System undeft test

Subsystem or coordination broker acting as subsystem.

Prerequirem¢nt 1

The entity “E00X” shall exist in the SUT.

Prerequirem¢nt 2

The SUT shall not support the extended property under test.

Test purpose

Test sequence

1.  The tester sends a Read request to the SUT.
2. The SUT returns a “3 - Not supported” for each non supported extended property.

This sequence shall be repeated for all extended properties not supported by the SUT.

Request 1 parameter 1 ActionID (string) “Test_1.3”
Request 1 parameter 2 EntityID (string) “E00X”
Request 1 parameter 3 PropertyName (string) <<All extended properties of the entity type not

supported by the SUT>>

Response 1 parameter 1

ActionID (string)

“Test_1.3”

Response 1 parameter 2

ResponseCode (string)

“3 - Not supported”
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Table D.8 — Test case 1.4

Identifier

TC1.4

Applicable to

All entity types

Verification of

Subsystem interface

Test type

Positive

System under test

Subsystem or coordination broker acting as subsystem.

Prerequirement 1

The entity “E00X” shall exist in the SUT.

Prerpquirement 2

I'he SUT shall support the extended property under test.

Test|purpose

To verify the ability to Read an extended property supported by the SUT but
in the irrigation entity “E00X”.

not available

Test|sequence

1.  The SUT shall be configured to lack the sensor required to ebtain the pro
2. The tester sends a Read request (1) to the SUT.

3. The SUT returns a “6 - Not avaliable” for each supperted but not preg
property.

berty value.

ent extended

This sequence shall be repeated for all extended properties supported by the UT.
Request 1 parameter 1 ActionID (string) “Test_1.4”
Request 1 parameter 2 EntityID (string) “E00X”

Reqtiest 1 parameter 3

PropertyName (string) <<AlK extended properties belonging to th

supported by the SUT but that do not exist in

e entity and
E00X>>

Resgonse 1 parameter 1

ActionID (string) “Test_1.4"

Resgonse 1 parameter 2

ResponseCode (string) “6 — Not available”

Table D\9“— Test case 1.5

Identtifier

TC1.5

Applicable to

All entity types

Verification of

Subsystem interface

Test|type

Negative

Syste¢m under test

Subsystem or coordination broker.

Prerpquirement 1

The entity “E00X” shall not exist in the SUT.

Test|purpose

To verify the ability of the SUT to filter by identifiers, returning an error mess|
identifier does not exist.

hge when the

Test|sequence

1.  The tester sends a Read request (1) to the SUT.
2. The SUT returns a “2 - Lexical error”.

Requiest’l parameter 1 ActionID (string) “Test_1.5"

Reql estil parameter 2 F‘nriryln (cfring) “‘EQOX”

Request 1 parameter 3 PropertyName (string) <<Irrelevant>>
Response 1 parameter 1 ActionID (string) “Test_1.5”
Response 1 parameter 2 ResponseCode (string) “2 - Lexical error”
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Table D.10 — Test case 1.6

Identifier

TC1.6

Applicable to

All entity types

Verification of

Subsystem interface

Test type

Negative

System under test

Subsystem or coordination broker acting as subsystem.

Prerequirement 1

The entity “E00X” shall exist in the SUT.

Test purpose

T'o verily the ability of the SUT to filter by PropertyName, returning an error message W
the PropertyName introduced is not included in this document.

fhen

Test sequence

1. The tester sends a Read request (1) to the SUT.
2. The SUT returns a “2 - Lexical error”.

Request 1 pafameter 1 ActionID (string) “Test_1.6”

Request 1 pafameter 2 EntityID (string) “E00X”

Request 1 pafameter 3 PropertyName (string) <<Random value>>
Response 1 pprameter 1 ActionID (string) “Test_1.6"
Response 1 pprameter 2 ResponseCode (string) “2 - Lexical error”

D.6.2.3 Test “Write a property of an entity (Write method)”

D.6.2.3.1 | Abstract conformance test

Table D.11 — Test description for Write method

Test purpose To verify that the implementationof the Write method at the SUT is compatible with the
standard definition.

System undeft test Subsystem or coordinatienrbroker acting as subsystem.

Test sequencg A tester acting as coordination broker sends a Write request to the SUT. The SUT generatg¢s
a response according to the execution test case. In some cases, the SUT should update the
property value-with the one introduced by the tester. The new value is verified using the

Read action

Request paraeters

ActionD, EntityID, PropertyName, Value.

Response parfameters

ActionlD, ResponseCode.

D.6.2.3.2 | Conformancetests
A set of tesks made-up’ of the following are performed:

1) Two (4)positive test; and

2) Two (2) negative tests.

Table D.12 — Test case 2.1

Identifier

TC2.1

Applicable to

All entity types

Verification of

Subsystem interface and action execution

Test type

Positive

System under test

Subsystem or coordination broker acting as subsystem.

Prerequirement 1

The entity “E00X” shall exist in the SUT.
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Prerequirement 2

The Read method has been successfully tested previously.

Test purpose

To verify the ability to Write a writable property in the entity controlled by the SUT.

Test sequence

1. The tester sends a Read request (1) to the SUT to determine the current value of a

writable property.

2. The tester sends a Write request (2) to the SUT, introducing a new value for the

writable property. The new value shall respect the standard definition.

3.  The SUT returns a “0 - Action successfully executed”.

The tester sends a Read request (3) to the SUT to determine the value of the writable

property.

¢ 1

step 2.

This sequence shall be repeated for all writable properties (mandatoxy a
supported by the SUT. For the properties with a list of possible values, the seqy

ol QI “{o F— £l 1 11 1 .
TTIC U T TCLUIIIS d U = ALUUIN SUCLESSITUITY TATLULCU  dIIU UIC VdIUuc It

repeated for all its possible values.

duced in the

hd extended)
ence shall be

Requiest 1 parameter 1 ActionID (string) “Test_2.1”

Requiest 1 parameter 2 EntityID (string) “E00X”

Requiest 1 parameter 3 PropertyName (string) <<Writable property>>
Respglonse 1 parameter 1 ActionID (string) “Test_2.1”

Response 1 parameter 2

ResponseCode (string)

“0 - Action suceessfully executed”

Respglonse 1 parameter 3 Value <<Value>5

Requiest 2 parameter 1 ActionID (string) “Test_2.1”

Requiest 2 parameter 2 EntityID (string) “E00X”

Request 2 parameter 3 PropertyName (string) <<Writable property>>

Requiest 2 parameter 4

Value

<<Valid value>>

Resgonse 2 parameter 1

ActionID (string)

“Test_2.1"

Resgonse 2 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Request 3 parameter 1 ActionID (string) “Test_2.1”

Requiest 3 parameter 2 EntityID (string) “E00X”

Requiest 3 parameter 3 PropertyName (string) <<Writable property>>
Resgonse 3 parameter 1 ActionlD (string) “Test_2.1”

Response 3 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Resgonse 3 parameter3

Value

<<Value of request 2>>

Table D.13 — Test case 2.2

Identtifier

TC2.2

Applicable to

All entity types

Verification of

Subsystem interface

Test type

Positive

System under test

Subsystem or coordination broker acting as subsystem.

Prerequirement 1

The entity “E00X” shall exist in the SUT.

Prerequirement 2

The Read method has been tested previously successfully.

Test purpose

To verify that the SUT do not allow the writing of any property defined as non-writable.
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Test sequence 1. The tester sends a Read request (1) to the SUT to determine the current value.

2. The tester sends a Write request (2) to the SUT, introducing a new value for a non-
writable property.

3. The SUT returns a “3 - Not supported”.

The tester sends a Read request (3) to the SUT to verifiy that the property value has not
been changed.

This sequence shall be repeated for all non-writable properties (mandatory and extended)
supported by the SUT. The same response shall be obtained for any non-supported extended

property.

Request 1 parameter 1

ActionID (string)

“Test_2.2"

Request 1 pafameter 2

EntityID (string)

“E00X"

Request 1 pafameter 3

PropertyName (string)

<<Non-writable property>>

Response 1 pprameter 1

ActionlID (string)

“Test_2.2”

Response 1 pprameter 2

ResponseCode (string)

“0 - Action successfully executed”

Response 1 pprameter 3 Value <<Value>>
Request 2 parameter 1 ActionlID (string) “Test_2.2”
Request 2 pafameter 2 EntityID (string) “E00X”

Request 2 payameter 3

PropertyName (string)

<<Non-writable propetty>>

Request 2 payameter 4

Value

<<Irrelevant>>

Response 2 pprameter 1

ActionID (string)

“Test_2.2”

Response 2 pprameter 2

ResponseCode (string)

“3 - Not supported”

Request 3 pafameter 1

ActionID (string)

“Test_2.2”

Request 3 pafameter 2

EntityID (string)

“BOOX”

Request 3 pafameter 3

PropertyName (string)

<<Non-writable property>>

Response 3 pprameter 1

ActionID (string)

“Test_2.2"”

Response 3 pprameter 2

ResponseCode (string)

“0 - Action successfully executed”

Response 3 pprameter 3 Value <<Value>>
Table D.14 — Test case 2.3

Identifier TC23

Applicable to All entity types

Verification off

Subsystem interface

Test type

Negative

System under test

Subsystem or coordination broker acting as subsystem.

Prerequiremgnt.

The entity “E00X” shall exist in the SUT.

Test purpose

To verify that the SUT filters by the parameter PropertyName.

Test sequence 1. The tester sends a Write request (1) to the SUT, introducing a new value for a random
PropertyName. The PropertyName shall not be compatible with the standard definition.

2. The SUT returns a “1 - Lexical error”.

Request 1 parameter 1

ActionID (string) “Test_2.3”

Request 1 parameter 2

EntityID (string) “E00X”

Request 1 parameter 3

PropertyName (string) <<Random value>>

Request 1 parameter 4

Value <<Irrelevant>>

Response 1 parameter 1

ActionID (string) “Test_2.3”
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Response 1 parameter 2

ResponseCode (string) “2 - Lexical error”

Table D.15 — Test case 2.4

Iden

tifier

TC2.4

Applicable to

All entity types

Verification of

Subsystem interface

Test

type

Negative

System under test

Subsystem or coordination broker acting as subsystem.

Prerpquirement 1 The entity “E00X” shall exist in the SUT.
Test|purpose To verify that the SUT validates the format introduced for the writable pyoperties
Test|sequence 1. The tester sends a Write request (1) to the SUT, introducing_a random value for a
writable property. The value shall not be compatible with the standard definjition.
2. The SUT returns a “1 - Lexical error”.
This sequence shall be repeated for all writable properties (mandatory and extended)
supported by the SUT.
Requiest 1 parameter 1 ActionID (string) “Test_2.4”
Requiest 1 parameter 2 EntityID (string) “E00X”
Request 1 parameter 3 PropertyName (string) <<PropertyName>>
Requiest 1 parameter 4 Value <<Random value>>
Resgonse 1 parameter 1 ActionID (string) “Test 2.4”
Resgonse 1 parameter 2 ResponseCode (string) “2 - Lexical error”

D.6

D.6

2.4 Test “Create a procedural element (CreateRecipe method)”
2.4.1 Abstract conformance test

Table D.16 ' Test description CreateRecipe method

Test|purpose To verify-that the implementation of the CreateRecipe method at the SUT is
compatible with the standard definition.

Systgm under test Subsystem.

Test|sequence A tester acting as coordination broker sends a CreateRecipe request to the SUT. The
SUT generates a response according to the execution test case. In the positive case§,
the SUT should to generate and execute the procedural element attending to its
parameterezation.

Request paranieters ActionlD, ProcedurallD, EntityID, EntityType, RecipeType and OperationParameters

(StartDate, MaxDuration, WeekCalendar and Final Date, Repetition,
RepetitionNumber and RepetitionInterval).

RESI‘_ onse parameters

ActionlD, ResponseCode.

D.6.2.4.2 Specific conformance tests for procedural elements with and without calendar

This first test is required to run any other for this method. A set of tests made up of the following are
performed.

1) One (1) positive test.

© ISO 2024 - All rights reserved
159



https://standardsiso.com/api/?name=18f13cdc569f8202ce20f8d7513e4466

IS0 21622-3:2024(E)

Table D.17 — Test case 3.1

Identifier TC3.1

Applicable to HYS, VIH

Verification of Subsystem interface and action execution
Test type Positive

System under test Subsystem

Prerequirement 1

The entity “E00X” shall exist in the SUT.

Prerequirem¢nt 2 I'ne procedural element "POUX™ shall not exist in the SUT.

Prerequiremé¢nt 3 The SUT shall support procedural elements with time end condition or calendar.

Test purpose To verify the ability to create an procedural element to execute in the entity controlled by the

SUT. The start condition and end conditions are time type conditions.

Test sequencg 1. The tester sends a CreateRecipe request (1) to the SUT. The StartDate.should respect the
minimum time defined at the SUT to make a procedural element‘eéxecutable, attending to
the restrictions established by its design time between communications.

2. The SUT returns a “0 - Action successfully executed”.
3. Ifpossible, to confirm at the SUT user interface the presence of the procedural element.
4. Ifnot possible, directly verify its execution, monitering at the SUT user interface posgible

changes between the start and the end conditions:

Request 1 pafameter 1 ActionID (string) “Test_3.1”

Request 1 pafameter 2 ProcedurallD (string) “P0O0X”

Request 1 pafameter 3 EntityID (string) “E00X”

Request 1 pafameter 4 EntityType (string) <<Anywalid entity type>>

Request 1 pa

ameter 5

RecipeType (string) <x5Any valid procedural element>>

Request 1 parameter 6 StartDate (DateTime) “YYYYMMDDhhmmss+hhmm” in UTC ISO 8106.
Request 1 parameter 7 MaxDuration (integer) “600”
Response 1 pprameter 1 ActionlID (string) “Test_3.1”

Response 1 p

hrameter 2

ResponseCode(string) “0 - Action successfully executed”

D.6.2.4.3 | Common conformance tests
A set of tesks made up of thefollowing are performed:
1) Eight (B) negative-tésts.
2) One (1) positive test.
Table D.18 — Test case 3.2
Identifier TC3.2
Applicable to All entity types
Verification of Subsystem interface
Test type Negative
System under test Subsystem

Prerequirement 1

The entity “E00X” shall exist in the SUT.

Prerequirement 2

The procedural element “P00X” shall previously exist in the SUT.

Test purpose

To verify the ability to filter requests with bad parameters: duplicated ProcedurallD.
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Test sequence

1. The tester sends a CreateRecipe request (1) to the SUT. The StartDate should respect the
minimum time defined at the SUT to make an procedural element executable, attending
to the restrictions established by its design time between communications.

2. The SUT returns a “2 - Lexical error”.

3. Ifpossible, to confirm at the SUT user interface the absence of the procedural element.

Request 1 parameter 1 ActionlID (string) “Test_3.2”
Request 1 parameter 2 ProcedurallD (string) “P0O0X”
Request 1 parameter 3 EntityID (string) “E00X”

Request 1 parameter 4

EntityType (string)

Any valid entity type

Reqest 1 parameter 5

RecipeType (string)

<<Any valid procedural element>>

Requiest 1 parameter 6

StartDate (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO}8106.

Request 1 parameter 7

MaxDuration (integer)

“600”

Response 1 parameter 1

ActionID (string)

“Test_3.2”

Response 1 parameter 2

ResponseCode (string)

“2 - Lexical error”

Table D.19 — Test case 3.3

Identifier

TC3.3

Applicable to

All entity types

Verification of

Subsystem interface and action execution

Test|type

Negative

System under test

Subsystem or coordination broker acting as subsystem.

Prerpquirement 1

The entity “E00X” shall existjin the SUT.

Prerpquirement 2

The procedural element “PO0X” shall not exist in the SUT.

Test|purpose

To verify the ability-to filter requests with bad parameters: unknown EntityID.

Test|sequence

1. The tester'sends a CreateRecipe request (1) to the SUT. The StartDate should respect the
minimum time defined at the SUT to make an procedural element executablg, attending to

the\restrictions established by its design time between communications.
2...\The SUT returns a “2 - Lexical error”.

3. If possible, to confirm at the SUT user interface the absence of the procedural element.

Reqtiest 1 parameter 1

ActionID (string)

“Test_3.3”

Requiest 1 parameter 2

ProcedurallD (string)

“pOOX”

Requiest 1 parameter3

EntityID (string)

<<Random value>>

Request 1 parameter 4

EntityType (string)

<<Any valid entity type>>

Reqiiestd parameter 5

RecipeType (string)

<<Any valid procedural element>>

Reqiest parameter 6

StartDate (DateTime)

“YYYYMMDDhhmmss+hhmm” in UTC ISO 8106.

Request 1 parameter 7

MaxDuration (integer)

“600”

Response 1 parameter 1

ActionlD (string)

“Test_3.3”

Response 1 parameter 2

ResponseCode (string)

“2 - Lexical error”

Table D.20 — Test case 3.4

Identifier

TC3.4

Applicable to

All entity types

Verification of

Subsystem interface

Test type

Negative
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System under test

Subsystem

Prerequirement 1

The entity “E00X” shall exist in the SUT.

Prerequirement 2

The procedural element “P00X” shall not exist in the SUT.

Test purpose

To verify the ability to filter requests with bad parameters: StartDate with random value.

Test sequence

1. The tester sends a CreateRecipe request (1) to the SUT. The StartDate should respect the
minimum time defined at the SUT to make an procedural element executable, attending to
the restrictions established by its design time between communications.

2. The SUT returns a “2 - Lexical error”.

3 If possible to confirm at the SUT nser interface the ahsence of the procedural elemen
Request 1 payameter 1 ActionID (string) “Test_3.4”
Request 1 payameter 2 ProcedurallD (string) “P00X”
Request 1 pafameter 3 EntityID (string) “E00X”
Request 1 payameter 4 EntityType (string) <<Any valid entity type>>

Request 1 pafameter 5

RecipeType (string)

<<Any valid procedural element>>

Request 1 payameter 6

StartDate (DateTime)

<<Random value>>

Request 1 pafameter 7

MaxDuration (integer)

“600”

Response 1 pprameter 1

ActionID (string)

“Test_3.4"”

Response 1 pprameter 2

ResponseCode (string)

“2 - Lexical error”

Table D.21 — Test case 3.5

Identifier

TC3.5

Applicable to

All entity types

Verification of

Subsystem interface

Test type

Negative

System under test

Subsystem

Prerequirem¢nt 1

The entity “E00X" shall exist in the SUT.

Prerequiremé¢nt 2

The procedural'element “P00X” shall not exist in the SUT.

Test purpose

To verifysthe ability to filter requests with bad parameters: StartDate previous to the cul

time!

rent

Test sequence

1) The tester sends a CreateRecipe request (1) to the SUT. The StartDate should respec
minimum time defined at the SUT to make an procedural element executable, atten
to the restrictions established by its design time between communications. The Start

is referred to a previous moment to the current time.

2. The SUT returns a “2 - Lexical error”.

3. Ifpossible, to confirm at the SUT user interface the absence of the procedural element.

[ the
ding
Date

Request 1 patamreter+ Aettortb-{string} —Fest3-5-
Request 1 parameter 2 ProcedurallD (string) “P0O0X”
Request 1 parameter 3 EntityID (string) “E00X

Request 1 parameter 4

EntityType (string)

<<Any valid entity type>>

Request 1 parameter 5

RecipeType (string)

<<Any valid procedural element>>

Request 1 parameter 6

StartDate (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

Request 1 parameter 7

MaxDuration (integer)

“600”

Response 1 parameter 1

ActionID (string)

“Test_3.5”

Response 1 parameter 2

ResponseCode (string)

“2 - Lexical error”
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Table D.22 — Test case 3.6

Identifier

TC3.6

Applicable to

HYS, VIH

Verification of

Subsystem interface and action execution

Test type

negative

System under test

Subsystem

Prerequirement 1

The entity “E00X” shall exist in the SUT.

Prerpquirement 2 The procedural element “P00X” shall not exist in the SUT.

Prerpquirement 3 The SUT shall support procedural elements with time end condition or calendar.

To verify the ability to create an procedural element to execute in the entity confrolled by the
SUT. The duration of the operation is 0.

Test|purpose

The tester sends a CreateRecipe request (1) to the SUT, Fhe'StartDate should respect the
minimum time defined at the SUT to make an procedural element executable, attending
to the restrictions established by its design time between communications.

Test|sequence 1.

2. The SUT returns a “2 - Lexical error”.

3. Ifpossible, to confirm at the SUT user interface the absence of the procedural element.

Request 1 parameter 1 ActionID (string) “Test_3.6”

Request 1 parameter 2 ProcedurallD (string) “PO0OX*

Request 1 parameter 3 EntityID (string) “EQ0X”

Request 1 parameter 4 EntityType (string) <<Any valid entity type>>

Request 1 parameter 5 RecipeType (string) <<Any valid procedural element>>

Request 1 parameter 6 StartDate (DateTime) “YYYYMMDDhhmmss+hhmm” in UTC ISO 8106.
Request 1 parameter 7 MaxDuration (integer) “0”

Resgonse 1 parameter 1 ActionID (string) “Test_3.6”

Resy

onse 1 parameter 2

ResponseCode (string)

“2 - Lexical error”

Table D.23 — Test case 3.7

Identifier TC3.7

Applicable to All entity types
Verification of Subsystem interface
Test|type Negative

System uhder test Subsystem

Prer]

pquirement 1

The entity “E00X” shall exist in the SUT.

Prerequirement 2

The procedural element “PO0X” shall not exist in the SUT.

Prerequirement 3 The SUT shall be working with its design communication interval.

Test purpose To verify the ability to filter requests with bad parameters: StartDate is setup to be before the
SUT communication.

Test sequence 1. The tester sends a CreateRecipe request (1) to the SUT. The StartDate is after the last

communication and before the next scheduled.
2. The SUT returns a “1 - Execution error”.
3. Ifpossible, to confirm at the SUT user interface the absence of the procedural element.

Request 1 parameter 1 ActionID (string) “Test_3.7”
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Request 1 parameter 2 ProcedurallD (string) “P0O0X”
Request 1 parameter 3 EntityID (string) “E00X
Request 1 parameter 4 EntityType (string) <<Any valid entity type>>

Request 1 parameter 5

RecipeType (string)

<<Any valid procedural element>>

Request 1 parameter 6

StartDate (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

Request 1 parameter 7

MaxDuration (integer)

“600”

Response 1 parameter 1

ActionID (string)

“Test_3.7”

“q 2

Response 1 pprameter2
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Table D.24 — Test case 3.8

Identifier

TC3.8

Applicable to

All entity types

Verification of

Subsystem interface

Test type

Negative

System undef test

Subsystem

Prerequirem¢nt 1

The entity “E00X” shall exist in the SUT.

Prerequirem¢nt 2

The procedural elements “P00X” and “P00Y” shall not'exist in the SUT.

Prerequirem¢nt 3

The SUT shall be working with its design commuhication interval.

Prerequiremé¢nt 4

The SUT shall support multiple procedural €lement sending.

Test purpose

To verify the ability to filter multiple procedural elements with the same start condition.

Test sequence

1. The tester sends a CreateRetipe request (1) to the SUT. The StartDate should respec
minimum time defined at the SUT to make an procedural element executable, atten

to the restrictions established by its design time between communications.

[ the
ding

2. The SUT returns a.“0~Action successfully executed”.
3. Ifpossible, to canfirm at the SUT user interface the presence of the procedural element.
4. The tester sends a CreateRecipe request (2) to the SUT. The StartDate condition of the
request (2)-shall be the same than the preceding request.
5. The SUTweturns a “1 - Execution error” or “3 - Not supported”
Request 1 pafameter 1 ActionlD (string) “Test_3.87”
Request 1 payameter 2 ProcedurallD (string) “P00X”
Request 1 parameter 3 EntityID (string) “E00X

Request 1 pafameter 4

EntityType (string)

<<Any valid entity type>>

Request 1 parameters

RecipeType (string)

<<Any valid procedural element>>

Request 1 payameter 6

StartDate (DateTime)

“YYYYMMDDhhmmss+hhmm” in UTC ISO 8106.

Request 1 parameter 7

NMaxDuration (1integer)

ooUU

Response 1 parameter 1

ActionID (string)

“Test_3.8”"

Response 1 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Request 2 parameter 1 ActionID (string) “Test_3.8”

Request 2 parameter 2 ProcedurallD (string) “PO0OY”

Request 2 parameter 3 EntityID (string) “E00X

Request 2 parameter 4 EntityType (string) <<Any valid entity type>>

Request 2 parameter 5

RecipeType (string)

<<Any valid procedural element>>

Request 2 parameter 6

StartDate (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.
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Request 2 parameter 7

MaxDuration (integer)

“600”

Response 2 parameter 1

ActionlID (string)

“Test_3.8”

Response 2 parameter 2

ResponseCode (string)

“1 - Execution error” or “3 - Not supported”

Table D.25 — Test case 3.9

Identifier

TC3.9

Applicable to

All entity types

Verification of

Subsystem interface

Test|type

Negative

System under test

Subsystem

Prerpquirement 1

The entity “E00X” shall exist in the SUT.

Prerpquirement 2

The procedural element “P00X” and “PO0Y” shall not exist in the-SUT.

Prerpquirement 3

The SUT shall be working with its design communication interval.

Prerpquirement 4

The SUT shall not support multiple procedural element.sending.

Test|purpose

To verify the ability to filter requests of procedurallements overlapping in time.

Test|sequence

1. The tester sends a CreateRecipe request{l) to the SUT. The StartDate should respect the
minimum time defined at the SUT to make' a procedural element executablg, attending to

the restrictions established by its deSign time between communications.
The SUT returns a “0 - Action suceessfully executed”.

If possible, to confirm at the SUT user interface the presence of the procedurpl element.

4. The tester sends a CreateRecipe request (2) to the SUT. The StartDate condition of the
request (2) shall be overlapping in time but not equal to the preceding requgst.

5. The SUT returns a “h<Execution error” or “3 - Not supported”.

Requiest 1 parameter 1 ActionID (string) “Test_3.9”

Request 1 parameter 2 ProcedurallD (string) “P0O0X”

Request 1 parameter 3 EntityID (string) “E00X

Request 1 parameter 4 EntityType (string) <<Any valid entity type>>

Request 1 parameter 5

RecipeType (string)

<<Any valid procedural element>>

Reqtiest 1 parameter 6

StartDate (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

Request 2 parameter 7

MaxDuration (integer)

“600”

Resgonse 1 parametersl

ActionlD (string)

“Test_3.9”

Resgonse 1 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Requiest 2 patameter 1 ActionlD (string) “Test_3.9”

Reqest 2\parameter 2 ProcedurallD (string) “P0O0Y”

ReqUesT 2 parameter 3 ENTTyID (STring) E00X

Request 2 parameter 4 EntityType (string) <<Any valid entity type>>

Request 2 parameter 5

RecipeType (string)

<<Any valid procedural element>>

Request 2 parameter 6

StartDate (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

Request 2 parameter 7

MaxDuration (integer)

“600”

Response 2 parameter 1

ActionID (string)

“Test_3.9”

Response 2 parameter 2

ResponseCode (string)

“1 - Execution error” or “3 - Not supported”
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Table D.26 — Test case 3.10

Identifier

TC3.10

Applicable to

All entity types

Verification of

Subsystem interface

Test type

Positive

System under test

Subsystem

Prerequirement 1

The entity “E00X” shall exist in the SUT.

Prerequirem¢nt 2

I'ne procedural element "POUX™ and "POUY™ shall not exist in the SUT.

Prerequirem¢nt 3

The SUT shall be working with its design communication interval.

Prerequirem¢nt 4

The SUT shall support multiple procedural elements sending.

Prerequirem¢nt 5

The StartDate of “P00X” and PO0Y” are not the same.

Prerequirem¢nt 6

The ReadProcedurallDs method shall be tested previously.

Test purpose

To verify the ability to manage requests of procedural elements oyerlapping in time.

Test sequencg 1. The tester sends a CreateRecipe request (1) to the SUT.The StartDate should respecf the
minimum time defined at the SUT to make an procedural element executable, attending
to the restrictions established by its design time between communications.

2. The SUT returns a “0 - Action successfully executed”.

3. Ifpossible, to confirm at the SUT user interface the presence of the procedural element.

4. The tester sends a CreateRecipe request.(2) to the SUT. The StartDate condition of the
request (2) shall be overlapping the request (1) StartDate.

5.  The SUT returns a “0 - Action successfully executed”.

6 When the StartDate of “P00X,0” ‘has been reached, the tester sends a ReadProcedurallDs
request (3) for Running status:

7. The SUT shall return a “0~Action successfully executed” and “P00X,0".

8.  After the StartDate of “PO0Y” has been reached, the tester sends a ReadProcedurgliDs
request (4) for Running status.

9. The SUT shall return a “0 - Action successfully executed” and “P00Y,0”.

10. The testertsends ReadProcedurallDs request (5) for Completed status, before| the
theoreticahEnd condition of “P00X” has been reached.

11. The SUT shall return a “0 - Action successfully executed” and “P00X,0”.

Request 1 pafameter 1 ActionlD (string) “Test_3.10”

Request 1 payameter 2 PtocedurallD (string) “P00X”

Request 1 parameter 3 EntityID (string) “E00X

Request 1 pafameter 4

EntityType (string)

<<Any valid entity type>>

Request 1 pafameter.5

RecipeType (string)

<<Any valid procedural element>>

Request 1 pafameter 6

StartDate (DateTime) “YYYYMMDDhhmmss+hhmm” in UTC ISO 8106.

Request 1 parameter 7

MaxDuration (integer) “600”

Response 1 parameter 1

ActionID (string) “Test_3.10”

Response 1 parameter 2

ResponseCode (string) “0 - Action successfully executed”

Request 2 parameter 1 ActionID (string) “Test_3.10”

Request 2 parameter 2 ProcedurallD (string) “P0O0Y”

Request 2 parameter 3 EntityID (string) “E00X

Request 2 parameter 4 EntityType (string) <<Any valid entity type>>

Request 2 parameter 5

RecipeType (string) <<Any type of procedural element>>

Request 2 parameter 6

StartDate (DateTime) “YYYYMMDDhhmmss+hhmm” in UTC ISO 8106.
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Request 2 parameter 7

MaxDuration (integer)

“600”

Response 2 parameter 1

ActionlID (string)

“Test_3.10”

Response 2 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Request 3 parameter 1

ActionID (string)

“Test_3.10”

Request 3 parameter 2

EntityID (string)

“E00X"

Request 3 parameter 3

Date (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

Request 3 parameter 4

Status (Status)

“Running”

R 2 . 1
esponseoparameter—r

A-cdsr IR Lada hY
OCHOTITD (ST

Response 3 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Resplonse 3 parameter 3 ProcedurallDs (string) “P00X,0”
Requiest 4 parameter 1 ActionID (string) “Test_3.10”
Request 4 parameter 2 EntityID (string) “E00X”

Request 4 parameter 3

Date (DateTime)

“YYYYMMDDhhmmss+hhmmny” in UTC ISO 8106.

Request 4 parameter 4

Status (Status)

“Running”

Response 4 parameter 1

ActionID (string)

“Test_3.10”

Resgonse 4 parameter 2

ResponseCode (string)

“0 - Action suceessfully executed”

Resgonse 4 parameter 3 ProcedurallDs (string) “P00Y,Q”
Request 5 parameter 1 ActionID (string) “Test 310"
Requiest 5 parameter 2 EntityID (string) (EO0X”

Reqtiest 5 parameter 3

Date (DateTime)

“YYYYMMDDhhmmss+hhmm” in UTC ISO 8106.

Requiest 5 parameter 4

Status (Status)

“Completed”

Resgonse 5 parameter 1

ActionlD (string)

“Test_3.10”

Resgonse 5 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Resgonse 5 parameter 3

ProcedurallDs (string)

“P00X,0”

D.6{2.4.4 Specific conformance tests for IrrigationRecipe2

A sgt of tests made up of'the following are performed:

1) [One (1) positive, test.

Table D.27 — Test case 3.11

Identtifier,

TC3.11

Applicable to

HYS, VIH

Verification of

Subsystem interface and action execution

Test type

Positive

System under test

Subsystem

Prerequirement 1

The entity “E00X” shall exist in the SUT.

Prerequirement 2

The operation “P00X” shall not exist in the SUT.

Prerequirement 3

The SUT shall support IrrigationRecipe2 procedural elements.

Test

purpose To verify the ability to create an operation to execute in the entity controlled by the SUT and
without an end condition (IrrigationRecipe2).
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Test sequence

The tester sends a CreateRecipe request (1) to the SUT. The StartDate should respect the
minimum time defined at the SUT to make an operation executable, attending to the

restrictions established by its design time between communications.

The SUT returns a “0 - Action successfully executed”.

If possible, to confirm at the SUT user interface the presence of the operation.

4. If not possible, directly verify its execution, monitoring at the SUT user interface possible
changes after the start condition.

Request 1 parameter 1 ActionID (string) “Test_3.11”
Request 1 parameter 2 ProcedurallD (string) “P0O0X”

Request 1 pafameter 3 EntityID (string) “E00X”

Request 1 parameter 4 EntityType (string) “HYS” or “VIH”
Request 1 parameter 5 RecipeType (string) “IrrigationRecipe2”

Request 1 pafameter 6

StartDate (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO8106.

Response 1 pprameter 1

ActionID (string)

“Test_3.11”

Response 1 pprameter 2

ResponseCode (string)

“0 - Action successfully executed”

D.6.2.4.5

A set of tesfs made up of the following are performed:

Specific conformance tests procedural elements with calendar

1) Three [3) positive test; and

2) Three [3) negative tests.

Table D.28 — Test,case 3.12

Identifier

TC3.12

Applicable to

HYS, VIH, PMS

Verification off

Subsystem interface and action execution

Test type

Positive

System under test

Subsystem

Prerequirem¢nt 1

The entity “E00X” shall exist in the SUT.

Prerequiremé¢nt 2

The procedural element “P00X” shall not exist in the SUT.

Prerequirem¢nt 3

The SUT shall support procedural elements with calendar.

Prerequirem¢nt 4

The SUT shall be able to attend to FinalDate to end the procedural element.

Test purpose

To verify the ability to execute a procedural element with calendar in the entity controlldd by

the SUT.

Test sequencg

1. The tester sends a CreateRecipe request (1) to the SUT. The StartDate should respecf the

minimum time defined at the SUT to make an procedural element executable, attending
to the restrictions established by its design time between communications.

The SUT returns a “0 - Action successfully executed”.

3. Ifpossible, to confirm at the SUT user interface the presence of the procedural element.

If not possible, directly verify its execution, monitoring at the SUT user interface possible
changes between the start and the end conditions.

Request 1 parameter 1 ActionID (string) “Test_3.12”
Request 1 parameter 2 ProcedurallD (string) “P0O0X”
Request 1 parameter 3 EntityID (string) “E00X”

Request 1 parameter 4

EntityType (string)

“HYS” or “VIH” or “PMS”
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Request 1 parameter 5

RecipeType (string)

<<Procedural element type with calendar>>

Request 1 parameter 6

StartDate (DateTime)

“YYYYMMDDhhmmss+hhmm” in UTC ISO 8106.

Request 1 parameter 7

MaxDuration (integer)

“600”

Request 1 parameter 8

WeekCalendar (string)

<<A possible combination of values>>

Request 1 parameter 9

FinalDate (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

Response 1 parameter 1

ActionID (string)

“Test_3.12”

Response 1 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Table D.29 — Test case 3.13

Identifier

TC3.13

Applicable to

HYS, VIH, PMS

Verification of

Subsystem interface and action execution

Test|type

Positive

System under test

Subsystem able to attend to FinalDate to end the procedural element.

Prerpquirement 1

The entity “E00X” shall exist in the SUT.

Prerpquirement 2

The procedural element “P00X” shall not existdn the SUT.

Prerpquirement 3

The SUT shall support procedural elemefitsvwith calendar. The SUT has not rg
FinalDate parameterization.

strictions on

Prerpquirement 4

The SUT shall be able to attend to FinalDate to end the procedural element.

Prerpquirement 5

The SUT has been passed the T€3.8 test.

Test|purpose

To verify the ability to manage the FinalDate parameter of an procedural
calendar to execute in the‘entity controlled by the SUT.

blement with

Test|sequence

1. The tester sends-a CreateRecipe request (1) to the SUT. The StartDate shou
minimum time defined at the SUT to make an procedural element executa
to the restrictions established by its design time between communications.

2. The FindlDate parameter is set up to reach before a repetition of the

completed.

3. ( The SUT returns a “0 - Action successfully executed” and execute the proce
attending to the defined FinalDate.

4. Verify its execution.

d respect the
ble, attending

calendar its

lural element

Requiest 1 parameter 1 ActionlID (string) “Test_3.13”
Reqest 1 parameter)2 ProcedurallD (string) “P00X”
Request 1 parameter 3 EntityID (string) “E00X”

Requiest 1 parameter 4

EntityType (string)

“HYS” or “VIH” or “PMS”

Requiest I'parameter 5

RecipeType (string)

<<Procedural element with calendar>>

Request T parameter 6

StartDate (DateTime)

YYYYMMDDhhmmssthhmm™ in UTC IS0 6106.

Request 1 parameter 7

MaxDuration (integer)

“600”

Request 1 parameter 8

WeekCalendar (string)

<<A possible combination of values>>

Request 1 parameter 9

FinalDate (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

Response 1 parameter 1

ActionID (string)

“Test_3.13”

Response 1 parameter 2

ResponseCode (string)

“0 - Action successfully executed”
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Table D.30 — Test case 3.14

Identifier

TC3.14

Applicable to

HYS, VIH, PMS

Verification of

Subsystem interface and action execution

Test type

Positive

System under test

Subsystem not able to attend FinalDate hour to end the procedural element.

Prerequirement 1

The entity “E00X” shall exist in the SUT.

Prerequirem¢nt 2

I'he procedural element "POOX™ shall not exist in the SUT.

Prerequirem¢nt 3

parameterization.

The SUT shall support procedural element with calendar. The SUT has restrictions in FinalIDate

Prerequirem¢nt 4

The SUT shall be able to attend to FinalDate to end the procedural element.

Test purpose To verify the ability to manage the FinalDate parameter of an procedural element with

calendar to execute in the entity controlled by the SUT.

Test sequencg 1. The tester sends a CreateRecipe request (1) to the SUT. The StartDate should respecf the
minimum time defined at the SUT to make an procedurdl-element executable, attending
to the restrictions established by its design time betweén communications.

2. The FinalDate parameter is set up to reach after~a repetition of the calendaf its
completed.

3. The SUT returns a “0 - Action successfully executed” and execute the procedural elefnent
attending to the end condition of the last tepetition included at the FinalDate paranjeter

4.  Verify its execution.

(the SUT should attend to the date, but natthe hour of FinalDate).

Request 1 parameter 1 ActionID (string) “Teste3.14”
Request 1 pafameter 2 ProcedurallD (string) “RO0OX”
Request 1 pafameter 3 EntityID (string) “E00X”

Request 1 payameter 4

EntityType (string)

“HYS” or “VIH” or “PMS”

Request 1 pafameter 5

RecipeType (string)

<<Procedural element with calendar>>

Request 1 payameter 6

StartDate (DatéTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

Request 1 pafameter 7

MaxDuration (integer)

“600”

Request 1 pafameter 8

WeekCalendar (string)

<<A possible combination of values>>

Request 1 pafameter 9

FimalDate (DateTime)

“YYYYMMDDhhmmss+hhmm” in UTC ISO 8106.

Response 1 pprameter 1

ActionlD (string)

“Test_3.14"

Response 1 pprameter 2

ResponseCode (string)

“0 - Action successfully executed”

Table D.31 — Test case 3.5

Identifier

TC2 10
ooy

Applicable to

HYS, VIH, PMS

Verification of

Subsystem interface

Test type

Positive

System under test

Subsystem

Prerequirement 1

The entity “E00X” shall exist in the SUT.

Prerequirement 2

The procedural element “P00X” shall not exist in the SUT.

Prerequirement 3

The SUT shall support procedural elements with calendar. The SUT has restrictions in FinalDate

parameterization.
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Prerequirement 4

The SUT is not able to attend FinalDate hour to end the procedural element.

Test purpose

To verify the ability to manage the FinalDate parameter of a procedural element to execute in the

entity controlled by the SUT.

Test sequence

1. The tester sends a CreateRecipe request (1) to the SUT. The StartDate should respect the
minimum time defined at the SUT to make an procedural element executable, attending to
the restrictions established by its design time between communications.

2. The FinalDate parameter is set up to reach before a repetition of the calendar its completed.

3. The SUT returns a “1 - Execution error”.

Request 1 parameter 1 ActionlID (string) “Test_3.15”
Reqtiest 1 parameter 2 ProcedurallD (string) “P0O0X”
Requiest 1 parameter 3 EntityID (string) “E00X”

Reqiiest 1 parameter 4

EntityType (string)

“HYS” or “VIH” or “PMS”

Reqest 1 parameter 5

RecipeType (string)

<<Procedural element with calendars>

Requiest 1 parameter 6

StartDate (DateTime)

“YYYYMMDDhhmmssthhmm™in UTC ISO 8106.

Request 1 parameter 7

MaxDuration (integer)

“600”

Reqiiest 1 parameter 8

WeekCalendar (string)

<<A possible comhination of values>>

Request 1 parameter 9

FinalDate (DateTime)

“YYYYMMDDbhhmmssthhmm” in UTC ISO 8106.

Response 1 parameter 1

ActionID (string)

“Test_3.15%

Response 1 parameter 2

ResponseCode (string)

“1 - Execution error”

Table D.32 — Test case 3.16

Identifier

TC3.16

Applicable to

HYS, VIH, PMS

Verification of

Subsystem interface

Test|type

Negative

System under test

Subsystem

Prerpquirement 1

The entity “E00X” shall exist in the SUT.

Prerpquirement 2

Theprocedural element “PO0X” shall not exist in the SUT.

Prerpquirement 3

THhe SUT shall support procedural elements with calendar.

Test|purpose

To verify the ability to filter requests with bad parameters: WeekCalendar parameter has a non-

valid value.

Test|sequence

1. The tester sends a CreateRecipe request (1) to the SUT. The FinalDate pgrameter is a

random value.

2. The SUT returns a “2 - Lexical error”.

3. Ifpossible, to confirm at the SUT user interface the absence of the procedural dlement.

Request 1 parameter 1 ActionlID (string) “Test_3.16”
Request 1 parameter 2 ProcedurallD (string) “P0O0X”
Request 1 parameter 3 EntityID (string) “E00X

Request 1 parameter 4

EntityType (string)

“HYS” or “VIH” or “PMS”

Request 1 parameter 5

RecipeType (string)

<<Procedural element with calendar>>

Request 1 parameter 6

StartDate (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

Request 1 parameter 7

MaxDuration (integer)

“600”

Request 1 parameter 8

WeekCalendar (string)

<<Random value>>

Request 1 parameter 9

FinalDate (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.
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Response 1 parameter 1

ActionlID (string) “Test_3.16”

Response 1 parameter 2

ResponseCode (string) “2 - Lexical error”

Table D.33 — Test case 3.17

Identifier

TC3.17

Applicable to

HYS, VIH, PMS

Verification of

Subsystem interface

Test type

Negative

System undef test

Subsystem

Prerequiremé¢nt 1

The entity “E00X” shall exist in the SUT.

Prerequiremé¢nt 2

The procedural element “P00X” shall not exist in the SUT.

Prerequiremé¢nt 3

The SUT shall support procedural elements with calendar.

Test purpose To verify the ability to filter requests with bad parameters: FinalDate parameter has a non-yalid
value.
Test sequenceg 1. The tester sends a CreateRecipe request (1) to the SUT. The'StartDate does not respect the

time between communications.
2.  The SUT returns a “2 - Lexical error”.

3. Ifpossible, to confirm at the SUT user interface the.absence of the procedural element.

Request 1 parameter 1 ActionID (string) “Test_3.17”

Request 1 pafameter 2 ProcedurallD (string) “P0O0X”

Request 1 pafameter 3 EntityID (string) “E00X

Request 1 pafameter 4 EntityType (string) “HYS” or “VIH” or “PMS”

Request 1 pafameter 5 RecipeType (string) <<Procedural element with calendar>>
Request 1 pafameter 6 StartDate (DateTime) “YYYYMMDDhhmmss+hhmm” in UTC ISO 8106.
Request 1 parameter 7 MaxDuration (integer) “600”

Request 1 parameter 8 WeekCalendar (string) <<Three possible combination of values>>
Request 1 payameter 9 FinalDate (DateTime) <<Random value>>

Response 1 pprameter 1 ActionID/(string) “Test_3.17"

Response 1 pprameter 2 ResponseCode (string) “2 - Lexical error”

D.6.2.4.6 | Specific conformance tests for procedural elements with repetitions

A set of tesks made-up’ of the following are performed:

1) One (1] positive test.

2) Two (2) negative tests.

Table D.34 — Test case 3.18

Identifier

TC3.18

Applicable to

HYS, VIH, PMS

Verification of

Subsystem interface and action execution

Test type

Positive

System under test

Subsystem

Prerequirement 1

The entity “E00X” shall exist in the SUT.
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Prerequirement 2

The procedural element “P0O0X” shall not exist in the SUT.

Prerequirement 3

The SUT shall support procedural element than allows repetitions.

Test purpose

To verify the ability to create a procedural element with repetitions to execute in the entity

controlled by the SUT (IrrigationRecipel).

Test sequence

1. The tester sends a CreateRecipe request (1) to the SUT. The StartDate should respect the
minimum time defined at the SUT to make an procedural element executable, attending to

the restrictions established by its design time between communications.

The SUT returns a “0 - Action successfully executed”.

If possible, to confirm at the SUT user interface the existence of the repetitions included in

tireprocedurat elemeTt

4. If not possible, directly verify its execution, monitoring at the SUT user¢inter
changes between the start and the end conditions.

Requiest 1 parameter 1 ActionID (string) “Test_3.18”
Requiest 1 parameter 2 ProcedurallD (string) “P0O0X”
Requiest 1 parameter 3 EntityID (string) “E00X”

Request 1 parameter 4

EntityType (string)

“HYS” or “VIH” or “PMS"

Request 1 parameter 5

RecipeType (string)

<<Procedural elementwith repetitions enabled>p

Reqtiest 1 parameter 6

StartDate (DateTime)

“YYYYMMDDbhhmmssthhmm” in UTC ISO 8106.

Reqtiest 1 parameter 7

MaxDuration (integer)

“600”

Request 1 parameter 8 Repetition (boolean) “1”
Request 1 parameter 9 RepetitionInterval (integer) “600”
Request 1 parameter 10 RepetitionNumber (integer) &5”
Resgonse 1 parameter 1 ActionlID (string) “Test_3.18”

Response 1 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Table D.35 — Test case 3.19

Identtifier

TC3.19

Applicable to

HYS, VIN,PMS

Verification of

Subsystem interface

Test|type

Negative

Systém under test

Subsystem

Prerpquirement 1

The entity “E00X” shall exist in the SUT.

Prerpquirement 2

The procedural element “PO0X” shall not exist in the SUT.

Prerpquirentent 3

The SUT shall support procedural element than allows repetitions.

Test|purpose

To verify the ability to filter requests with bad parameters: RepetitionInterval paf

non-valid value.

Test sequence

1. The tester sends a CreateRecipe request (1) to the SUT. The StartDate should respect the
minimum time defined at the SUT to make a procedural element executable, attending to

the restrictions established by its design time between communications.

2.  The SUT returns a “2 - Lexical error”.

Request 1 parameter 1 ActionlID (string) “Test_3.19”
Request 1 parameter 2 ProcedurallD (string) “P0O0X”
Request 1 parameter 3 EntityID (string) “E00X”

Request 1 parameter 4

EntityType (string)

“HYS” or “VIH” or “PMS”

Request 1 parameter 5

RecipeType (string)

<<Procedural element with repetitions enabled>>
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Request 1 parameter 6 StartDate (DateTime) “YYYYMMDDhhmmss+hhmm” in UTC ISO 8106.
Request 1 parameter 7 MaxDuration (integer) “600”

Request 1 parameter 8 Repetition (boolean) “1”

Request 1 parameter 9 RepetitionInterval (integer) “RandomValue”

Request 1 parameter 10 RepetitionNumber (integer) “5”

Response 1 parameter 1 ActionlID (string) “Test_3.19”

Response 1 parameter 2 ResponseCode (string) “2 - Lexical error”

Table D.36 — Test case 3.20

Identifier TC3.20

Applicable to HYS, VIH, PMS

Verification of Subsystem interface

Test type Negative

System undet test Subsystem

Prerequirem¢nt 1 The entity “E00X” shall exist in the SUT.

Prerequirem¢nt 2 The procedural element “P00X” shall not exist in the SUT.

Prerequirem¢nt 3 The SUT shall execute procedural elements with repetitions.

Test purpose To verify the ability to filter requests with bad paramieters: RepetitionNumber parameter fas a

non-valid value.

Test sequenceg 1. The tester sends a CreateRecipe request (1)’to the SUT. The StartDate should respect the
minimum time defined at the SUT to make a procedural element executable, attending to
the restrictions established by its design time between communications.

2. The SUT returns a “2 - Lexical errex™.

Request 1 pafameter 1 ActionID (string) “Test_3.20”

Request 1 parameter 2 ProcedurallD (string) “P0O0X”

Request 1 pafameter 3 EntityID (string) “E00X”

Request 1 parameter 4 EntityType (string) “HYS” or “VIH” or “PMS”

Request 1 pafameter 5 RecipeType (string) <<Procedural element with repetitions enabled>>

Request 1 payameter 6 StartDate (DateTime) “YYYYMMDDhhmmss+hhmm” in UTC ISO 8106.

Request 1 parameter 7 MaxDuration-(integer) “600”

Request 1 pafameter 8 Repetition (boolean) “1”

Request 1 parameter 9 RepetitionInterval (integer) “600”

Request 1 parameter 10 RepetitionNumber (integer) “RandomValue”

Response 1 pprameter 1 ActionlID (string) “Test_3.20”

Response 1 phrameter.2 ResponseCode (string) “2 - Lexical error”

D.6.25 T

est{‘Read the procedural elements loaded in the SUT (ReadProcedurallDs method)’

D.6.2.5.1 Abstract conformance test

Table D.37 — Test description for ReadProcedurallDs method

Test purpose

To verify that the implementation of the ReadProcedurallDs method in the SUT is compatible
with the standard definition.

System under test

Subsystem.

Test sequence

A tester acting as coordination broker sends a ReadProcedurallDs request to the SUT. The SUT
generates a response according to the execution test case.

Request parameters

ActionID, ProcedurallD, Date, Status.
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Response parameters

ActionlD, ResponseCode, ProcedurallDs.

D.6.2.5.2 Conformance tests

A set of tests made up of the following are performed:

1. Three (3) positive test; and

2. One (1) negative test.

l'able D.56 — Test case 4.1

Identtifier

TC4.1

Applicable to

All entity types

Verification of

Subsystem interface and action execution

Test|type

Positive

Syste¢m under test

Subsystem

Prerpquirement 1

The entity “E00X” shall exist in the SUT.

Prerpquirement 2

The CreateRecipe method shall be tested previously.

Prerpquirement 3

The procedural element “P00X” shall exist previouslyin the SUT.

Test|purpose

To verify the ability to Read the IDs of procedural elements in Idle/Running/Comp
at the entity controlled by the SUT.

eted statuses

Test|sequence

1.

10.
11.

12.

The tester sends a CreateRecipe request (1). The procedural element “P00X” that are being

created shall start at least five minutes after the request. The StartDate of tlj
element shall be accord to the restrictions established between communicatio

The SUT returns a “0 - Actionssticcessfully executed”.

The tester sends a ReadProcédurallDs request (2) for Idle procedural elemen|
start condition is reached:

The SUT returns a “0-3 Action successfully executed” and “P00X,0” as a value.

When the procedural element start condition is reached, the test
ReadProcedutdllDs request (3) for Running Status procedural elements .

The SUT réturns a “0 - Action successfully executed” and “P00X,0” as a value.

When , the’ procedural element end condition is reached,
ReadRrocedurallDs request (4) for Completed Status procedural elements.

The SUT returns a “0 - Action successfully executed” and “P00X,0” as a value.

After sept 7, the tester sends a ReadProcedurallDs request (5) for Idle Stat
elements.

The SUT returns a “0 - Action successfully executed” and “P00X,0” does not ap

After sept 9, the tester sends a ReadProcedurallDs request (6) for Ru
procedural elements.

The SUT returns a “0 - Action successfully executed” and “P00X,0” does not ap

e procedural
1s in the SUT.

ts, before the

er sends a

the tester sends a

is procedural

bear.
nning Status

pear.

Requiest 1 parameter 1 ActionID (string) “Test_4.1"
Request 1 parameter 2 ProcedurallD (string) “PO0OX”
EntityID (string) “E00X”

Reqiiest.1 parameter 3

EntitvTupne Lstringal
J S \S oJ

Anszcvalid entitvtune
J J JE

4 4
Req TST I parantcter +

Request 1 parameter 5

RecipeType (string)

<<Any valid procedural element>>

Request 1 parameter 6

StartDate (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

Request 1 parameter 7 MaxDuration (integer) “600”
Response 1 parameter 1 ActionlD (string) “Test_4.1"
Response 1 parameter 2 ResponseCode (string) “0 - Action successfully executed”
Request 2 parameter 1 ActionID (string) “Test_4.1"
EntityID (string) “E00X”

Request 2 parameter 2

Request 2 parameter 3

Date (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

Request 2 parameter 4

Status (Status)

“Idle”

Response 2 parameter 1

ActionID (string)

“Test_4.1"

Response 2 parameter 2

ResponseCode (string)

“0 - Action successfully executed”
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Response 2 parameter 3 ProcedurallDs (Stl‘ing) “POOX,O"
Request 3 parameter 1 ActionID (String) "Test_4'.1"
EntityID (string) “E00X”

Request 3 parameter 2

Request 3 parameter 3

Date (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

Request 3 parameter 4 Status (Status) “Running”
Response 3 parameter 1 ActionID (string) “Test_4.1”
Response 3 parameter 2 ResponseCode (string) “0 - Action successfully executed”
Response 3 parameter 3 ProcedurallDs (string) “P00X,0”
Request 4 parameter 1 ActionID (string) “Test_4.1”
EntityID (string) “E00X”

Request 4 parameter 2

Request 4 pafameter 3

Date (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

Request 4 pa ameter 4 Status (Status) "Completed"
Response 4 pprameter 1 ActionlID (string) “Test_4.1"
Response 4 phrameter 2 ResponseCode (string) “0 - Action successfully executed”
Response 4 parameter 3 ProcedurallDs (Stl‘il’lg) “POOX,O”
Request 5 pafameter 1 ActionID (string) “Test_4.1"
EntityID (string) “E00X”

Request 5 pafameter 2

Request 5 pafameter 3

Date (DateTime)

“YYYYMMDDhhmmss+hhmm”AnUTC ISO 8106.

Request 5 pafameter 4

Status (Status)

“Idle”

Response 5 pprameter 1

ActionID (string)

“Test_4.1”

Response 5 pprameter 2

ResponseCode (string)

“0 - Action successfully, executed”

Response 5 pprameter 3

ProcedurallDs (string)

“P00X,0” does not'appear.

Request 6 pafameter 1

ActionID (string)

“Test_4.1"

Request 6 pafameter 2

EntityID (string)

“E00X”

Request 6 pafameter 3

Date (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

Request 6 pafameter 4

Status (Status)

“Runfing”

Response 6 pprameter 1

ActionID (string)

“Test_4.1”

Response 6 pprameter 2

ResponseCode (string)

“0 - Action successfully executed”

Response 6 pprameter 3

ProcedurallDs (string)

“P00X,0” does not appear.

Tablé D.39 — Test case 4.2

Identifier TC4.2

Applicable to All entity types

Verification of Subsystem‘interface and action execution
Test type Positive

System undey test Stbsystem

Prerequirem¢nt 1

The entity “E00X” shall exist in the SUT.

Prerequiremé¢nt 2

The CreateRecipe and StopRecipe methods shall be tested previously.

Prerequirem¢nt 3

The procedural element “P00X” shall exist previously in the SUT.

Prerequirem¢nt4

The StopRecipe method shall have been executed over “P00X” successfully.

Test purpose

I'o verity the ability to Read the IDs of procedural elements in status Stopped at the e

controlled by the SUT.

ntity
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Test sequence

1. The tester sends a CreateRecipe request (1). The procedural element “P00X” that is being
created shall start at least five minutes after the request. The StartDate of the procedural
element shall be in agreement with the restrictions established between communications at

the SUT.

2. When the start condition is reached, the tester sends a ReadProcedurallDs request (2) for
Running procedural elements.

o kW

The SUT returns a “0 - Action successfully executed” and “P00X” as a value.
The tester sends a StopRecipe request (3) for “P00X”.
The SUT returns a “0 - Action successfully executed”.
The tester sends a ReadProcedurallDs request (4) for Stopped procedural elements. The

SUT returns a “0 — Action successfully executed” and “P00X” as a value.

7.  The tester sends a ReadProcedurallDs request (5) for Running procedurdl, ¢

SUT returns a “0 - Action successfully executed” and “P00X” does not appear.

lements. The

Reqtiest 1 parameter 1 ActionID (string) “Test_4.2”

Reqtiest 1 parameter 2 ProcedurallD (string) “P0O0X”

Request 1 parameter 3 EntityID (string) “E00X”

Request 1 parameter 4 EntityType (string) <<Any valid entity type>>

Reqest 1 parameter 5

RecipeType (string)

<<Any valid procedural(eléement>>

Request 1 parameter 6

StartDate (DateTime)

“YYYYMMDDhhmmss+hhmm” in UTC ISO 8106.

Request 1 parameter 7

MaxDuration (integer)

“600”

Response 1 parameter 1

ActionID (string)

“Test_4.2”

Response 1 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Requiest 2 parameter 1

ActionID (string)

“Testndr2”

Request 2 parameter 2

EntityID (string)

“HO0X"

Requiest 2 parameter 3

Date (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

Request 2 parameter 4

Status (Status)

“Running”

Response 2 parameter 1

ActionID (string)

“Test_4.2”

Response 2 parameter 2

ResponseCode (stritg)

“0 - Action successfully executed”

Resgonse 2 parameter 3 ProcedurallDs-(string) “P00X,0”
Request 3 parameter 1 ActionID (string) “Test_5.1”
Requiest 3 parameter 2 EntitylD (string) “E00X”
Requiest 3 parameter 3 ProcedurallD (string) “P00X,0”
Resgonse 3 parameter 1 ActionlD (string) “Test_5.1”

Response 3 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Requiest 4 parameter. 1

ActionID (string)

“Test_4.2”

Requiest 4 parameéter+2

EntityID (string)

“E00OX”

Requiest 4 parameter 3

Date (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

Request 4 parameter 4

Status (Status)

“Stopped”

Response 4 parameter 1

ActionID (string)

“Test_4.2”

Response 4 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Response 4 parameter 3 ProcedurallDs (string) “P00X,0”
Request 5 parameter 1 ActionID (string) “Test_4.2”
Request 5 parameter 2 EntityID (string) “E00X”

Request 5 parameter 3

Date (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

Request 5 parameter 4

Status (Status)

“Running”

Response 5 parameter 1

ActionID (string)

“Test_4.2”

Response 5 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Response 5 parameter 3

ProcedurallDs (string)

“P00X,0” does not appears.
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Table D.40 — Test case 4.3

Identifier

TC4.3

Applicable to

All entity types

Verification of

Subsystem interface and action execution

Test type

Positive

System under test

Subsystem

Prerequirement 1

The entity “E00X” shall exist in the SUT.

Prerequirem¢nt 2

I'he CreateRecipe method shall be tested previously.

Prerequirem¢nt 3

The procedural element “P00X” shall exist previously in the SUT.

Prerequirem¢nt 4

The CreateRecipe and StopRecipe methods shall be tested previously.

Prerequirem¢nt 5

The SUT shall support multiple not simultaneous procedural elements.

Test purpose To verify the ability to Read multiple IDs of procedural elements in all ‘possible status af the
entity controlled by the SUT.
Test sequencg 1. The tester sends a CreateRecipe request (1). The procedural-element “P00X” that are Heing
created shall start at least five minutes after the request.
2. The SUT returns a “0 - Action successfully executed”.
3. If the SUT supports multiple procedural elements sending, the tester sends anqther
CreateRecipe request (2). The procedural elemént“P00Y” that is being created shall ptart
after the end condition of step 1 procedural element.
4.  The SUT returns a “0 - Action successfully‘executed”.
5. The tester sends a ReadProcedurallpsCrequest (3) to the SUT, before the procedural
elements starting, with status Idle.
6. The SUT returns a “0 - Action successfully executed” in addition to “P00X” and “P00Y” as
values.
7. After the first procedural) element reaches its end condition, the tester sendls a
ReadProcedurallDs request (4) to the SUT, with the status Idle.
8.  The SUT returns a.“0)<"Action successfully executed” and “P00Y” as value.
9.  When the two proeedural elements have been reached their end condition, the tester spnds
a ReadProcedurallDs request (5) to the SUT, with status Completed.
10. The SUT returns a “0 - Action successfully executed” and “P00X” and “PO0Y” as values.
Request 1 parameter 1 ActionlD (string) “Test_4.3”
Request 1 parameter 2 ProcedurallD (string) “P0O0X”
Request 1 parameter 3 EntityID (string) “E00X”
Request 1 pafameter 4 EntityType (string) <<Any valid entity type>>

Request 1 parameter 5

RecipeType (string)

<<Any valid procedural element>>

Request 1 pafametey 6

StartDate (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

Request 1 pajameter 7

MaxDuration (integer)

“600”

Response 1 parameter 1

ActionID (string)

“Test_4.3"

Response 1 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Request 2 parameter 1 ActionID (string) “Test_4.3”
Request 2 parameter 2 ProcedurallD (string) “PO0OY”
Request 2 parameter 3 EntityID (string) “E00X”

Request 2 parameter 4

EntityType (string)

<<Any valid entity type>>

Request 2 parameter 5

RecipeType (string)

<<Any valid procedural element>>

Request 2 parameter 6

StartDate (DateTime)

“YYYYMMDDhhmmss+hhmm” in UTC ISO 8106.
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Request 2 parameter 7

MaxDuration (integer)

“600”

Response 2 parameter 1

ActionlID (string)

“Test_4.3”

Response 2 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Request 3 parameter 1

ActionID (string)

“Test_4.3”

Request 3 parameter 2

EntityID (string)

“E00X"

Request 3 parameter 3

Date (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

Request 3 parameter 4

Status (Status)

“Idle”

R 2 . 1
esponseoparameter—r

A-cds 1D Lot hY
TICTTOTITD (ST g

Response 3 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Response 3 parameter 3

ProcedurallDs (string)

“P00X, 0”, “P00Y, 0”

Request 4 parameter 1

ActionID (string)

“Test_4.3"

Request 4 parameter 2

EntityID (string)

“E00X"

Request 4 parameter 3

Date (DateTime)

“YYYYMMDDhhmmss+hhmmny” in UTC ISO 8106.

Request 4 parameter 4

Status (Status)

“Idle”

Response 4 parameter 1

ActionID (string)

“Test_4.3"

Resgonse 4 parameter 2

ResponseCode (string)

“0 - Action suceessfully executed”

Resgonse 4 parameter 3 ProcedurallDs (string) “P00Y, 0”
Request 5 parameter 1 ActionID (string) “Test 4:3”
Requiest 5 parameter 2 EntityID (string) (EO0X”

Reqtiest 5 parameter 3

Date (DateTime)

“YYYYMMDDhhmmss+hhmm” in UTC ISO 8106.

Requiest 5 parameter 4

Status (Status)

“Completed”

Resgonse 5 parameter 1

ActionlID (string)

“Test_4.3”

Resgonse 5 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Resgonse 5 parameter 3

ProcedurallDs (string)

“P00X, 0”, “P0O0Y, 0”
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Table D.41 — Test case 4.4

Identifier

TC4.4

Applicable to

All entity types

Verification of

Subsystem interface

Test type

Negative

System under test

Subsystem

Prerequirement 1

The entity “E00X” shall exist in the SUT.

Test purpose To verify the ability to filter by Date parameter.
Test sequencg 1.  The tester sends a ReadProcedurallDs request (1) with a random value for Date paraméter.
2. The SUT returns a “2 - Lexical error”.

Request 1 pafameter 1 ActionID (string) “Test_4.4”

Request 1 pafameter 2 EntityID (string) “E00X”

Request 1 pafameter 3 Date (DateTime) <<Random value>>

Request 1 parameter 4 Status (Status) “Idle”

Response 1 pprameter 1 ActionlID (string) “Test_4.4”

Response 1 pprameter 2 ResponseCode (string) “2 - Lexical error”

D.6.2.6 Test “Stop a procedural element (StopRecipe method)”

D.6.2.6.1 | Abstract conformance test

Table D.42 — Test descriptiondfor StopRecipe method

Test purpose To verify that the implementation ef the StopRecipe method in the SUT is compatible with the
standard definition.

System undef test Subsystem.

Test sequenceg A tester acting as cootdination broker sends a StopRecipe request to the SUT. The SUT generatg¢s
a response according to the execution test case. In the positive cases, the SUT shall stop the

procedural elemient’previously charged.

Request parameters

ActionID, ProcedurallD, EntityID.

Response parameters

ActionID,\ResponseCode.

D.6.2.6.2
A set of tes

1) Three

Conformance tests
ts made-up of the following are performed:

[3)-positive test; and

2) One (1) negative test.

Table D.43 — Test case 5.1

Identifier

TC5.1

Applicable to

All entity types

Verification of

Subsystem interface and action execution

Test type

Positive

System under test

Subsystem
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Prerequirement 1

The entity “E00X” shall exist in the SUT.

Prerequirement 2

The CreateRecipe method shall be tested previously.

Prerequirement 3

The ReadProcedurallDs method shall be tested previously.

Prerequirement 4

The procedural element “P0O0X” shall exist previously in the SUT is in Idle status.

Test purpose To verify the ability to stop procedural elements, in Idle or Running status, in the entity
controlled by the SUT.
Test sequence 1.  The tester sends a CreateRecipe request (1). The procedural element “P00X” that are being

created shall start at least five minutes after the request.

p

o 1ok w

10.
11.

T‘llC LESLCT bt‘llb‘lb d RCdL‘lFl ULCL‘lLll d}IDb Iregqucest (2) |49 L‘UC SUT |49) LUllfil 11T L}l
procedural element “PO0X”. If the returned status is Idle, proceed to the nexts

The tester sends a StopRecipe request (3) to the SUT.
The SUT returns a “0 - Action successfully executed”.
If possible, to confirm at the SUT user interface the absence of the, procedural {

The tester sends a ReadProcedurallDs request (4) to the SUT &0 confirm the
procedural element “P00X”. If the returned status is Stopped, proceed to the ng
A second CreateRecipe request (5) shall be send by~the tester. The proced
“P0O0Y” that are being created shall start at least five minutes after the request.

When the start condition is reached, the testersends a ReadProcedurallDs 1
the SUT to confirm the status of the procedutal element “PO0Y”. If the retus
Running, proceed to the next step.

The tester sends a StopRecipe request{7)to the SUT.
The SUT returns a “0 - Action successfully executed”.

The tester sends three ReadProcedurallDs requests (8, 9 and 10) to the SU’
next possible status values.of‘the procedural elements (Idle, Running and
"P00Y" and “P00X” does nat appear in any response.

status of the
ep.

lement.

status of the
Xt step.

ural element

equest (6) to
ned status is

', one for the
Completed).

Request 1 parameter 1 ActionID (string) “Test_5.1”

Request 1 parameter 2 ProcedurallD (string) “P0O0X”

Request 1 parameter 3 EntityID (string) “E00X”

Request 1 parameter 4 EntityType (string) <<Any valid entity type>>

Request 1 parameter 5 RecipeType, (string) <<Any valid procedural element>>

Reqtiest 1 parameter 6

StartDate (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

Request 1 parameter 7

MaxDuration (integer)

“600”

Response 1 parameter 1

ActionlD (string)

“Test_5.1"

Response 1 parametenr2

ResponseCode (string)

“0 - Action successfully executed”

Requiest 2 parameter 1

ActionlID (string)

“Test_5.1"

Request 2 paranieter 2

EntityID (string)

“E00X”

Reqiiest2.parameter 3

Date (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

Ao PR

ko] 4
ReqiestZ-parameter+4

Ci ot LC ot ny
Jtactas—rotatusy

TOTC

Response 2 parameter 1

ActionID (string)

“Test_5.1"

Response 2 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Response 2 parameter 3 ProcedurallDs (string) “P00X,0”
Request 3 parameter 1 ActionID (string) “Test_5.1”
Request 3 parameter 2 EntityID (string) “E00X”
Request 3 parameter 3 ProcedurallD (string) “P0O0X”
Response 3 parameter 1 ActionID (string) “Test_5.1”

Response 3 parameter 2

ResponseCode (string)

“0 - Action successfully executed”
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Request 4 parameter 1

ActionlID (string)

“Test_5.1"

Request 4 parameter 2

EntityID (string)

“E00X”

Request 4 parameter 3

Date (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

Request 4 parameter 4

Status (Status)

“Stopped”

Response 4 parameter 1

ActionID (string)

“Test_5.1"

Response 4 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Response 4 parameter 3

ProcedurallDs (string)

“P00X,0”

Request 5 paramreter+

A-cdeh IR Ladaar hY
OCUOTITD (ST

Request 5 parameter 2 ProcedurallD (string) “P0O0Y”
Request 5 parameter 3 EntityID (string) “E00X”
Request 5 pafameter 4 EntityType (string) <<Any valid entity type>>

Request 5 parameter 5

RecipeType (string)

<<Any valid procedural element>>

Request 5 parameter 6

StartDate (DateTime)

“YYYYMMDDhhmmssthhmm” in UTCJISO 8106.

Request 5 pafameter 7

MaxDuration (integer)

“600”

Response 5 phrameter 1

ActionID (string)

“Test_5.1"

Response 5 pprameter 2

ResponseCode (string)

“0 - Action successfully‘executed”

Request 6 pafameter 1

ActionID (string)

“Test_5.1"

Request 6 pafameter 2

EntityID (string)

“E00X"

Request 6 pafameter 3

Date (DateTime)

“YYYYMMBDhhmmss+hhmm” in UTC ISO 8106.

Request 6 pafameter 4

Status (Status)

“Runfitng”

Response 6 pprameter 1

ActionlID (string)

“Test_5.1"

Response 6 pprameter 2

ResponseCode (string)

“0 - Action successfully executed”

Response 6 pprameter 3 ProcedurallDs (string) “P00Y,0”
Request 7 parameter 1 ActionlID (string) “Test_5.1”
Request 7 pafameter 2 EntityID (string) “E00X”
Request 7 pafameter 3 ProcedurallD_(string) “PO0OY”
Response 7 pprameter 1 ActionID.(string) “Test_5.1”

Response 7 pprameter 2

ResponseCode (string)

“0 - Action successfully executed”

Request 8 pafameter 1

ActionID (string)

“Test_5.1"

Request 8 pafameter 2

EntityID (string)

“E00X"

Request 8 pafametér;3

Date (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

Request 8 pafameter 4

Status (Status)

“Idle”

Response 8 parameter 1

ActionID (string)

“Test_5.1"

Response 8 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Response 8 parameter 3

ProcedurallDs (string)

"P00Y,0" and “P00X,0” does not appear.

Request 9 parameter 1

ActionID (string)

“Test_5.1"

Request 9 parameter 2

EntityID (string)

“E00X"

Request 9 parameter 3

Date (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

Request 9 parameter 4

Status (Status)

“Running”

Response 9 parameter 1

ActionID (string)

“Test_5.1"
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Response 9 parameter 2

ResponseCode (string) “0 - Action successfully executed”

Response 9 parameter 3

ProcedurallDs (string) "P00Y,0" and “P00X,0” does not appear.

Request 10 parameter 1

ActionID (string) “Test_5.1”

Request 10 parameter 2

EntityID (string) “E00X”

Request 10 parameter 3

Date (DateTime) “YYYYMMDDhhmmss+hhmm” in UTC ISO 8106.

Request 10 parameter 4 Status (Status) “Completed”
Response 10 parameter 1 ActionID (string) “Test_5.1”
ReS} UIlIoT 10 l.lal alllCtCl 2 RCD}JUIIOCCUC‘IC (Dtl ;lls) "C Abt;\}ll ou\,\,coofu“_y CACLuth"

Response 10 parameter 3

ProcedurallDs (string) "P00Y,0" and “P00X,0” does not appear.

Table D.44 — Test case 5.2

Identifier

TC5.2

Applicable to

All entity types

Verification of

Subsystem interface and action execution

Test|type

Negative

System under test

Subsystem

Prerpquirement 1

The entity “E00X” shall exist in the SUT.

Prerpquirement 2

The ReadProcedurallDs method shall be tested previously.

Prerpquirement 3

The procedural element “P00X” shallexist previously in the SUT is in Completed staj

fus.

Test|purpose

To verify the ability to stop procedural elements in the entity controlled by the SUT]
not stop previously completed procedural elements.

The SUT can

Test|sequence

1.  The tester sends a ReadProcedurallDs request (1) to the SUT to confirm the
procedural element“P00X”". If the returned status is Completed, proceed to the

2. The tester sends a StopRecipe request to the SUT.
3.  The SUT({returns a “1 - Execution error”.

status of the
next step.

Reqtiest 1 parameter 1 ActionlD (string) “Test_5.2”

Requiest 1 parameter 2 EntitylD)(string) “E00X”

Requiest 1 parameter 3 ProcedurallD (string) “P00X”

Resgonse 1 parameter 1 ActionlD (string) “Test_5.2”

Resgonse 1 parametef.2 ResponseCode (string) “1 - Execution error”

Table D.45 — Test case 5.3

Identtifier

TC5.3

Applicable to

All entity types

Verification of

Subsystem interface and action execution

Test type

Negative

System under test

Subsystem

Prerequirement 1

The entity “E00X” shall exist in the SUT.

Prerequirement 2

The ReadProcedurallDs method shall be tested previously.

Prerequirement 3

The procedural element “P00X” shall exist previously in the SUT and is in Stopped status.

Test purpose

To verify the ability to stop procedural elements in the entity controlled by the SUT
not stop previously stopped procedural elements.

. The SUT can
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Test sequence

1. The tester sends a ReadProcedurallDs request (1) to the SUT to confirm the status of the
procedural element “PO0X”. If the returned status is Stopped, proceed to the next step.

2. The tester sends a StopRecipe request to the SUT.
3. The SUT returns a “1 - Execution error”.

Request 1 parameter 1 ActionlID (string) “Test_5.3”

Request 1 parameter 2 EntityID (string) “E00X”

Request 1 parameter 3 ProcedurallD (string) “P0O0X”

Response 1 parameter 1 ActionlID (string) “Test_5.3”

Response 1 pprameter 2 ResponseCode (string) "1 - Execution error”

Table D.46 — Test case 5.4

Identifier

TC5.4

Applicable to

All entity types

Verification of

Subsystem interface and action execution

Test type

Negative

System unde}

test

Subsystem

Prerequiremé¢nt 1

The entity “E00X” shall exist in the SUT.

Prerequirem¢nt 2

The procedural element “P00X” shall not exist previously in the SUT.

Test purpose

To verify the ability to filter procedural elements by ProcedurallD in the entity controlled by the
SUT.

Test sequence

1. The tester sends a StopRecipe request.(1) to the SUT.
2. The SUT returns a “1 - Execution-error”.

Request 1 pafameter 1 ActionlID (string) “Test_5.4”

Request 1 payameter 2 EntitylID (string) “E00X”

Request 1 pafameter 3 ProcedurallD (string) “P00X”

Response 1 pprameter 1 ActionID (string) “Test_5.4"

Response 1 pprameter 2 ResponseCode((string) “2 - Lexical error” or "1 - Execution error”

D.6.2.7 Test “Read a procedural element report (ReadReport method)”

D.6.2.7.1

Abstract conformance test

Table D.47 — Test description for ReadReport method

Test purpose

To verify the ReadReport method for the procedural elements executed at the SUT, according to
the standard definition.

System unde

test

Subsystem

Test sequence

A tester acting as coordination broker sends a ReadReport request to the SUT. The SUT
generates a response according to the execution test case.

Request parameters

ActionID, ProcedurallD, EntityID

Response parameters

ActionlID, ResponseCode, Report.

D.6.2.7.2 Conformance tests

A set of tests made up of the following are performed:

1) Three (3) positive tests; and
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Table D.48 — Test case 6.1

Identifier

TC6.1

Applicable to

All entity types

Verification of

Subsystem interface and action execution

Test

type

Positive

System under test

Subsystem

Prer]

Pquirement 1

The entity “E00X” shall exist in the SUT.

Prer]

Pquirement 2

The ReadProcedurallDs method shall be tested previously.

Prerpquirement 3 The procedural element “P00X” shall exist previously in the SUT and is inIdle statusg.

Test|purpose To verify the ability to generate the report of an executed precediral element|in the entity
controlled by the SUT.

Test|sequence 1. The tester sends a CreateRecipe request (1). The precedural element “P00X’| that is being

created shall start at least five minutes after the request.

Before the time start condition, the tester sénds a ReadProcedurallDs r¢
confirm its status. If the returned status is Idle,\proceed to the next step.

The tester sends a ReadReport request (3)to.the SUT.
The SUT returns a “0 - Action successfully executed” and the report.

element_sstart condition is reached, the tesf
ReadProcedurallDs request (4)_to confirm its status. If the returned statu

The tester sends a ReadReport request (5) to the SUT.

The SUT returns a “0 = Action successfully executed” and the report.

2.

3.

4.

5. When the procedural
proceed to the next step.

6

7.

8. When the procedural

element end condition is reached,
ReadProcedurallDs‘request (6) to confirm its status. If the returned status
proceed to the'next step.

9.  The tester sends a ReadReport request (7) to the SUT.
10. The SUT returns a “0 - Action successfully executed” and the report.

quest (2) to

er sends a
5 is Running,

the tester sends a

s Completed,

Reqtiest 1 parameter 1 ActionIB (string) “Test_6.1”

Reqtiest 1 parameter 2 ProeedurallD (string) “P0O0X”

Request 1 parameter 3 EntityID (string) “E00X”

Reqiiest 1 parameter 4 EntityType (string) <<Any valid entity type>>

Reqest 1 parametexr5

RecipeType (string)

<<Any valid procedural element>>

Reqtiest 1 parameter 6

StartDate (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

Request 1 parameter 7

MaxDuration (integer)

“600”

RespgonsSe 1 parameter 1

ActionID (string)

“Test_6.1"

Response 1 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Request 2 parameter 1

ActionID (string)

“Test_6.1"

Request 2 parameter 2

EntityID (string)

“E00X"

Request 2 parameter 3

Date (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

Request 2 parameter 4

Status (Status)

“Idle”

Response 2 parameter 1

ActionID (string)

“Test_6.1"

Response 2 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Response 2 parameter 3

ProcedurallDs (string)

“P00X, 0”
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Request 3 parameter 1 ActionlID (string) “Test_6.1”
Request 3 parameter 2 EntityID (string) “E00X”
Request 3 parameter 3 ProcedurallD (string) “P00X”
Request 3 parameter 4 Instance (integer) “0”
Response 3 parameter 1 ActionID (string) “Test_6.1"

Response 3 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Response 3 parameter 3

Report (string)

“P00X,0, RecipeType,null, null, null, null, null, null, null, null,

null, null, null, null, null, null, null, null”

Response 3 pprameter 4 Status (string) "Idle"
Request 4 parameter 1 ActionID (string) “Test_6.1”
Request 4 parameter 2 EntityID (string) “E00X”

Request 4 pafameter 3

Date (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO'81.06.

Request 4 pafameter 4

Status (Status)

“Running”

Response 4 pprameter 1

ActionID (string)

“Test_6.1"

Response 4 pprameter 2

ResponseCode (string)

“0 - Action successfully executed”

Response 4 phrameter 3 ProcedurallDs (string) “P00X,0”
Request 5 pafameter 1 ActionID (string) “Test_6.1"
Request 5 pafameter 2 EntityID (string) “E00X”
Request 5 pafameter 3 ProcedurallD (string) “P0O0X”
Request 5 pafameter 4 Instance (integer) “0”
Response 5 pprameter 1 ActionID (string) “Fest_6.1"

Response 5 pprameter 2

ResponseCode (string)

“0 - Action successfully executed”

Response 5 pprameter 3

Report (string)

“P00X,0, RecipeType,initial date (YYYYMMDDhhmmss),
null, null, <<irrelevant>>, 100, null, null, null, null, null,

null, null, null, StartedOperation EventID”

null,
null,

Response 5 pprameter 4 Status (string) "Running"
Request 6 parameter 1 ActionlID (stting) “Test_6.1”
Request 6 pafameter 2 EntitylD \(string) “E00X”

Request 6 pafameter 3

Date-(DateTime)

“YYYYMMDDhhmmss+hhmm” in UTC ISO 8106.

Request 6 pafameter 4

Status (Status)

“Completed”

Response 6 pprameter %

ActionID (string)

“Test_6.1"

Response 6 pprameter2

ResponseCode (string)

“0 - Action successfully executed”

Response 6 pprameter 3 ProcedurallDs (string) “P00X,0”
Request 7 parameter 1 ActionlID (string) “Test_6.1”
Request 7 parameter 2 EntityID (string) “E00X”
Request 7 parameter 3 ProcedurallD (string) “P0O0X”
Request 3 parameter 4 Instance (integer) “0”
Response 7 parameter 1 ActionID (string) “Test_6.1”

Response 7 parameter 2

ResponseCode (string)

“0 - Action successfully executed”
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Response 7 parameter 3

Report (string)

<<irrelevant>>, StartedOperation EventID,
CompletedOperation EventID”

“P00X,0, RecipeType,initial date (YYYYMMDDhhmmss), final
date (YYYYMMDDhhmmss), MaxDuration, duration (s),
<<irrelevant>>, 100, <<irrelevant>>, <<irrelevant>>,
<<irrelevant>>, <<irrelevant>>, <<irrelevant>>,
<<irrelevant>>, <<irrelevant>>, <<irrelevant>>,

Response 7 parameter 4

Status (string)

"Completed”

Table D.49 — Test case 6.2

Identtifier

TC6.2

Applicable to

All entity types

Verification of

Subsystem interface and action execution

Test|type

Positive

Systém under test

Subsystem

Prerpquirement 1

The entity “E00X” shall exist in the SUT.

Prerpquirement 2

The ReadProcedurallDs method shall be tested previously:

Prerpquirement 3

The StopRecipe method shall be tested previously.

Prerpquirement 4

The procedural element “PO0X” shall exist previously in the SUT in Running s
condition is <<irrelevant>>.

atus. Its end

Test|purpose

To verify the ability to generate the repoxt of an executed procedural element

controlled by the SUT.

in the entity

Test|sequence

1. The tester sends a CreateRecipe request (1). The procedural element “P00X’

created shall start at least five'minutes after the request.

2. After the “PO0X” time start condition, the tester sends a ReadProcedurallDs 1
the SUT to confirm its status. If the returned status is Running, proceed to the 1

3.  The tester sends a StepRecipe request (3) to the SUT.
The SUT returns:a‘‘0 - Action successfully executed”.

5. The tester sends a ReadProcedurallDs request (4) to confirm its status. If

status is Stopped, proceed to the next step.
6. The tester-sends a ReadReport request (5) to the SUT.
7.  TheSUT returns a “0 - Action successfully executed” and the report.

that is being

equest (2) to
lext step.

the returned

Requiest 1 parameter 1 ActionlD (string) “Test_6.2”

Reqest 1 parameter 2 ProcedurallD (string) “P00X”

Reqtiest 1 parameter 3 EntityID (string) “E00X”

Request 1 parameter 4 EntityType (string) <<Any valid entity type>>

Reqest 1 parametér’5

RecipeType (string)

<<Any valid procedural element>>

Request 1 parafmeter 6

StartDate (DateTime)

“YYYYMMDDhhmmss+hhmm” in UTC ISO 8106.

Reqtiest 1 parameter 7

MaxDuration (integer)

“600”

Response™l parameter 1

ActionID (string)

“Test_6.1"

“n

R 4 P
esponse T parameter—z

R Fal s | Ladusan 2.
nResponsctoae(Strmg)

Aradus fonll IS 1))
A\ ALLIVIT SULLTSSIUIly TATLULCU

Request 2 parameter 1

ActionlID (string)

“Test_6.2"

Request 2 parameter 2

EntityID (string)

“E0OX"

Request 2 parameter 3

Date (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

Request 2 parameter 4

Status (Status)

“Running”

Response 2 parameter 1

ActionID (string)

“Test_6.2"

Response 2 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Response 2 parameter 3 ProcedurallDs (string) “P00X, 0”
Request 3 parameter 1 ActionlID (string) “Test_6.2”
Request 3 parameter 2 EntityID (string) “E00X”
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Request 3 parameter 3

ProcedurallD (string)

“POOX”

Response 3 parameter 1

ActionID (string)

“Test_6.2"

Response 3 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Request 4 parameter 1

ActionID (string)

“Test_6.2"

Request 4 parameter 2

EntityID (string)

“E00X”

Request 4 parameter 3

Date (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

Request 4 parameter 4

Status (Status)

“Stopped”

Response 4 parameter 1

ActionlID (string)

“Test_6.2"

“n ]

Response 4 ppr ameter2

n Lo d o fadas hY
NCSPONSTCOUC(STIgE]

A-—cades £orll P |
U ICTOIT SUCCESSTuITy eXetutct

Response 4 pprameter 3 ProcedurallDs (string) “P00X, 0”
Request 5 parameter 1 ActionlID (string) “Test_6.2”
Request 5 parameter 2 EntityID (string) “E00X”
Request 5 parameter 3 ProcedurallD (string) “P0O0X”
Request 5 parameter 4 Instance (integer) “0”
Response 5 pprameter 1 ActionlID (string) “Test_6.2”

Response 5 pprameter 2

ResponseCode (string)

“0 - Action successfully executed”

Response 5 pprameter 3

Report (string)

“P00X,0, RecipeType,initial date (YYYYMMDDhhmmss), fi
date (YYYYMMDDhhminss), StopRecipe, duration (s),
<<irrelevant>>, 100f\<<irrelevant>>, <<irrelevant>>,
<<irrelevant>>, <<irrelevant>>, <<irrelevant>>,
<<irrelevant>>;<xirrelevant>>, <<irrelevant>>,
<<irrelevant>>;StartedOperation EventID, StoppedOpera
EventID”

hal

ion

Response 5 pprameter 4

Status (string)

"Stopped”

Table D.50 — Test case 6.3

Identifier

TC6.3

Applicable to

All entity types

Verification off

Subsystem interface

Test type

Negative

System under test

Subsystem

Prerequirem¢nt 1

The entity “E00X” shall exist in the SUT.

Prerequiremé¢nt 2

The procedural element “P0O0X” shall not exist in the SUT.

Test purpose

To verify the ability the parameters filtering in the ReadReport method.

Test sequence

1. The tester sends a ReadReport request (1) to the SUT.
2. The SUT returns a “2 - Lexical error”.

Request 1 pafameter 1 ActionID (string) “Test_6.3"
Request 1 parameter 2 EntityID (string) “E00X”

Request 1 parameter 3 ProcedurallD (string) “P0O0X”

Response 1 parameter 1 ActionID (string) “Test_6.3"
Response 1 parameter 2 ResponseCode (string) “2 - Lexical error”

Table D.51 — Test case 6.4

Identifier

TC6.4

Applicable to

All entity types

Verification of

Subsystem interface
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Test type

Negative

System under test

Subsystem or coordination broker acting as subsystem.

Prerequirement 1

The entity “E00X” shall not exist in the SUT.

Prerequirement 2

The procedural element “P00X” shall exist in the SUT.

Test purpose

To verify the ability the parameters filtering in the ReadReport method.

Test sequence 1. The tester sends a ReadReport request (1) to the SUT.
2. The SUT returns a “2 - Lexical error”.

Request 1 parameter 1 ActionID (string) “Test 6.4”

Request 1 parameter 2 EntityID (string) “E00X”

Requiest 1 parameter 3 ProcedurallD (string) “P0O0X”

Resgonse 1 parameter 1 ActionlID (string) “Test_6.4"

Resgonse 1 parameter 2 ResponseCode (string) “2 - Lexical error”

D.6|2.7.3 Specific conformance tests procedural elements with calendar

Table D.52 — Test case 6.5

Identtifier

TC6.5

Applicable to

All entity types

Verification of

Subsystem interface and action execution

Test|type

Positive

Systém under test

Subsystem that supports weekscalendars.

Prerpquirement 1

The entity “E00X” shall existin the SUT.

Prerpquirement 2

The ReadProcedurallDs:method shall be tested previously.

Prerpquirement 3

The procedural elément “PO0X” shall exist previously in the SUT and is in Idle statug.

Test|purpose

To verify the ability to generate the report for all instances of an procedural elemef
the entity'eontrolled by the SUT.

t executed in

Test|sequence 1. -The tester sends a CreateRecipe request (1). The procedural element “P00X’| that is being
created shall start at least five minutes after the request and shall contain a WeekCalendar
parameter with at least 3 repetitions.

2. When the procedural element start condition is reached, the tesfer sends a
ReadProcedurallDs request (2) to confirm its status. If the returned statuf is Running,
proceed to the next step.

3. The tester sends a ReadReport request (3) to the SUT for obtain the repoft of the first
instance of the procedural element.

4.  The SUT returns a “0 - Action successfully executed” and the requested report

5. When the procedural element (and all its repetitions) is completed, the[tester sends
ReadReport requests (4 to 7) to the SUT requesting the report for all the procedural
element instances.

6. The SUT returns a “0 - Action successfully executed” and the requested reports.

Request 1 parameter 1 ActionID (string) “Test_6.5"

Request 1 parameter 2 ProcedurallD (string) “P0O0X”

Request 1 parameter 3 EntityID (string) “E00X”

Request 1 parameter 4 EntityType (string) <<Any valid entity type>>

Request 1 parameter 5

RecipeType (string)

<<Procedural element with calendar>>

Request 1 parameter 6

StartDate (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

Request 1 parameter 7

MaxDuration (integer)

“600”
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Request 1 parameter 8

WeekCalendar (string)

<<A possible combination of values>>

Request 1 parameter 9

FinalDate (DateTime)

“YYYYMMDDhhmmss+hhmm” in UTC ISO 8106.

Response 1 parameter 1

ActionID (string)

“Test_6.5"

Response 1 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Request 2 parameter 1

ActionID (string)

“Test_6.5"

Request 2 parameter 2

EntityID (string)

“E00X”

Request 2 parameter 3

Date (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

Request 2 parameter+4

Chod (C ot a)
Jtatasotatas]

“n :
NUIITg

Response 2 pprameter 1

ActionID (string)

“Test_6.5"

Response 2 pprameter 2

ResponseCode (string)

“0 - Action successfully executed”

Response 2 pprameter 3 ProcedurallDs (string) “P00X, 0”
Request 3 parameter 1 ActionID (string) “Test_6.5”
Request 3 parameter 2 EntityID (string) “E00X”
Request 3 pafameter 3 ProcedurallD (string) “P0O0X”
Request 3 pafameter 4 Instance (integer) “0”
Response 3 phrameter 1 ActionID (string) “Test_6.5"

Response 3 pprameter 2

ResponseCode (string)

“0 - Action successfully executed”

Response 3 phrameter 3 Report (string) “P00X,0, RecipeType,initial date (YYYYMMDDhhmmss), [null,
null, null, aull, null, null, null, null, null, null, null, null, {null,
Started@peration EventID,, null”

Response 3 phrameter 4 Status (string) "Ruiining”

Request 4 pafameter 1 ActionID (string) “Pest_6.5"

Request 4 pafameter 2 EntityID (string) “E00X”

Request 4 parameter 3 ProcedurallD (string) “P0O0X”

Request 4 parameter 4 Instance (integer) “0”

Response 4 pprameter 1 ActionID (string) “Test_6.5"

Response 4 pprameter 2 ResponseCode’(string) “0 - Action successfully executed”

Response 4 pprameter 3 Report(string) “P00X,0, RecipeType,initial date (YYYYMMDDhhmmss), final

date (YYYYMMDDhhmmss), MaxDuration, duration (s),
<<irrelevant>>, 100, <<irrelevant>>, <<irrelevant>>,
<<irrelevant>>, <<irrelevant>>, <<irrelevant>>,
<<irrelevant>>, <<irrelevant>>, <<irrelevant>>,
<<irrelevant>>, StartedOperation EventID,
CompletedOperation EventID”

Response 4 pprameter 4 Status (string) "Completed"
Request 5 parameter 1 ActionlID (string) “Test_6.5"
Request 5 parameter 2 EntityID (string) “E00X”
Request 5 parameter 3 ProcedurallD (string) “P0O0X”
Request 5 parameter 4 Instance (integer) “1”
Response 5 parameter 1 ActionlID (string) “Test_6.5"

Response 5 parameter 2

ResponseCode (string)

“0 - Action successfully executed”
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Response 5 parameter 3

Report (string)

“P00X,1, RecipeType,initial date (YYYYMMDDhhmmss), final
date (YYYYMMDDhhmmss), MaxDuration, duration (s),
<<irrelevant>>, 100, <<irrelevant>>, <<irrelevant>>,

<<irrelevant>>, <<irrelevant>>, <<irrelevant>>,
<<irrelevant>>, <<irrelevant>>, <<irrelevant>>,
<<irrelevant>>, StartedOperation EventID,
CompletedOperation EventID”

Response 5 parameter 4 Status (string) "Completed”
Request 6 parameter 1 ActionlID (string) “Test_6.5"
Request 6 parameter 2 EntityID (string) “E00X”
Reqtiest 6 parameter 3 ProcedurallD (string) “P0O0X”
Requiest 6 parameter 4 Instance (integer) “2”
Resgonse 6 parameter 1 ActionlID (string) “Test_6.5"

Response 6 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Resgonse 6 parameter 3

Report (string)

“P00X,2, RecipeType,initialdate (YYYYMMDDhhi
date (YYYYMMDDhhmmss), MaxDuration, durati
<<irrelevant>>, 100, £<irrelevant>>, <<irrelevan|
<<irrelevant>>, <<irrelevant>>, <<irrelevant>>,
<<irrelevant>>, <<irrelevant>>, <<irrelevant>>,
<<irrelevant>%>/ StartedOperation EventID,
CompletedOperation EventID”

hmss), final
bn (s),
>>,

Resflonse 6 parameter 4 Status (string) "Completed"”
Reqtiest 7 parameter 1 ActionlID (string) “Test6.5”
Requiest 7 parameter 2 EntityID (string) “E00X”
Request 7 parameter 3 ProcedurallD (string) “P00X”
Requiest 7 parameter 4 Instance (integer) “3”
Resglonse 7 parameter 1 ActionID (string) “Test_6.5"

Response 7 parameter 2

ResponseCodé€ (string)

“0 - Action successfully executed”

Resgonse 7 parameter 3

Report (string)

“P00X,3, RecipeType,initial date (YYYYMMDDhhi
date (YYYYMMDDhhmmss), MaxDuration, durati
<<irrelevant>>, 100, <<irrelevant>>, <<irrelevan|
<<irrelevant>>, <<irrelevant>>, <<irrelevant>>,
<<irrelevant>>, <<irrelevant>>, <<irrelevant>>,
<<irrelevant>>, StartedOperation EventID,
CompletedOperation EventID”

hmss), final
bn (s),
>>

]

Response 7 parametér 4

Status (string)

"Completed"

D.6|2.7.4 —Specific conformance tests for procedural elements with repetitions

A sgt®f tests made up of the following are performed:

1) One (1) positive test.

Table D.53 — Test case 6.6

Identifier

TC6.6

Applicable to

All entity types

Verification of

Subsystem interface and action execution

Test type

Positive

System under test

Subsystem that supports repetitions.
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Prerequirement 1

The entity “E00X” shall exist in the SUT.

Prerequirement 2

The ReadProcedurallDs method shall be tested previously.

Prerequirement 3

The procedural element “P00X” shall exist previously in the SUT and is in Idle status.

Test purpose

To verify the ability to generate the report for all the instances of an procedural element
executed in the entity controlled by the SUT.

Test sequence

1. The tester sends a CreateRecipe request (1). The procedural element “P00X” that is being
created shall start at least five minutes after the request and shall contain at least
3 repetitions of the original procedural element.

2. When the procedural element start condition is reached, the tester sends a

ReadProcedurallDs request (2) to confirm its status. If the returned status is Runping,
proceed to the next step.
3. The tester sends a ReadReport request (3) to the SUT for obtain the report)of the|first
instance.
The SUT returns a “0 - Action successfully executed” and the requested réeport.
5.  When the procedural element (and all its repetitions) is compléted; the tester spnds
ReadReport requests (4 to 7) to the SUT requesting the repost for all the procedural
element instances.
6.  The SUT returns a “0 - Action successfully executed” and th€ requested reports.
Request 1 parameter 1 ActionlID (string) “Test_6.6"
Request 1 pafameter 2 ProcedurallD (string) “P00X”
Request 1 parameter 3 EntitylID (string) “E00X”
Request 1 pafameter 4 EntityType (string) <<Any valid éntity type>>
Request 1 parameter 5 RecipeType (string) <<Procedural element with repetitions enabled>>
Request 1 payameter 6 StartDate (DateTime) “YYYYMMDDhhmmss+hhmm” in UTC ISO 8106.
Request 1 pafameter 7 MaxDuration (integer) £600”
Request 1 pafameter 8 Repetition (boolean) “1”
Request 1 pafameter 9 RepetitionInterval (integér) “600”
Request 1 pafameter 10 RepetitionNumber (integer) “3”
Response 1 phrameter 1 ActionID (string) “Test_6.6"
Response 1 pprameter 2 ResponseCode)(string) “0 - Action successfully executed”
Request 2 pafameter 1 ActionD(string) “Test_6.6"
Request 2 parameter 2 EntitylD (string) “E00X”
Request 2 parameter 3 Date (DateTime) “YYYYMMDDhhmmss+hhmm” in UTC ISO 8106.
Request 2 parameter 4 Status (Status) “Running”
Response 2 pprameter:l ActionID (string) “Test_6.6"
Response 2 pprameter 2 ResponseCode (string) “0 - Action successfully executed”
Response 2 parameter 3 ProcedurallDs (string) “P00X, 0”
Request 3 parameter 1 ActionlID (string) “Test_6.6"
Request 3 parameter 2 EntityID (string) “E00X”
Request 3 parameter 3 ProcedurallD (string) “P00X”
Request 3 parameter 4 Instance (integer) “0”
Response 3 parameter 1 ActionID (string) “Test_6.6"
Response 3 parameter 2 ResponseCode (string) “0 - Action successfully executed”
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Response 3 parameter 3

Report (string)

“P00X,0, RecipeType, initial date (YYYYMMDDhhmmss), null,
null, null, null, null, null, null, null, null, null, null, null, null,
StartedOperation EventID,, null”

Response 4 parameter 4 Status (string) "Running"
Request 4 parameter 1 ActionlID (string) “Test_6.6"
Request 4 parameter 2 EntityID (string) “E00X”
Request 4 parameter 3 ProcedurallD (string) “P00X”
Request 4 parameter 4 Instance (integer) “0”
Resglonse 4 parameter 1 ActionID (string) “Test_6.6"

Response 4 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Resgonse 4 parameter 3

Report (string)

“P00X,0, RecipeType,initial date (YYYYMMDDhhihmss), final
date (YYYYMMDDhhmmss), MaxDuration, duratipn (s),
<<irrelevant>>, 100, <<irrelevant>>/<<irrelevant>>,
<<irrelevant>>, <<irrelevant>>{<<irrelevant>>,
<<irrelevant>>, <<irrelevant>>, <<irrelevant>>,
<<irrelevant>>, Started@peration EventID,
CompletedOperation EventID”

Resplonse 4 parameter 4 Status (string) "Completed"
Requiest 5 parameter 1 ActionlID (string) “Test_6.6"
Request 5 parameter 2 EntityID (string) “E00X”
Requiest 5 parameter 3 ProcedurallD (string) “POOX”
Requiest 5 parameter 4 Instance (integer) e\
Respglonse 5 parameter 1 ActionID (string) “Test_6.6"

Resplonse 5 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Resplonse 5 parameter 3

Report (string)

“P00X,1, RecipeType,initial date (YYYYMMDDhhihmss), final
date (YYYYMMDDhhmmss), MaxDuration, duratipn (s),
<<irrelevant>>, 100, <<irrelevant>>, <<irrelevanf>>,
<<irrelevant>>, <<irrelevant>>, <<irrelevant>>,
<<irrelevant>>, <<irrelevant>>, <<irrelevant>>,
<<irrelevant>>, StartedOperation EventID,
CompletedOperation EventID”

Resflonse 5 parameter 4 Status (string) "Completed"
Requiest 6 parameter 1 ActionID (string) “Test_6.6"
Requiest 6 parametery2 EntityID (string) “E00X”
Requiest 6 parameter 3 ProcedurallD (string) “P0O0X”
Request 6 parameter 4 Instance (integer) “2”
Resflonse'6 parameter 1 ActionID (string) “Test_6.6"

Response b parameter 2

ResponseCode (String)

U = Action successtully executed

Response 6 parameter 3

Report (string)

“P00X,2, RecipeType,initial date (YYYYMMDDhhmmss), final
date (YYYYMMDDhhmmss), MaxDuration, duration (s),
<<irrelevant>>, 100, <<irrelevant>>, <<irrelevant>>,
<<irrelevant>>, <<irrelevant>>, <<irrelevant>>,
<<irrelevant>>, <<irrelevant>>, <<irrelevant>>,
<<irrelevant>>, StartedOperation EventID,
CompletedOperation EventID”

Response 6 parameter 4 Status (string) "Completed"
Request 7 parameter 1 ActionID (string) “Test_6.6"
Request 7 parameter 2 EntityID (string) “E00X”
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Request 7 parameter 3 ProcedurallD (string) “P0O0X”
Request 7 parameter 4 Instance (integer) “3”
Response 7 parameter 1 ActionlID (string) “Test_6.6"

Response 7 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Response 7 parameter 3

Report (string)

“P00X,3, RecipeType,initial date (YYYYMMDDhhmmss), final
date (YYYYMMDDhhmmss), MaxDuration, duration (s),
<<irrelevant>>, 100, <<irrelevant>>, <<irrelevant>>,
<<irrelevant>>, <<irrelevant>>, <<irrelevant>>,
<<irrelevant>>, <<irrelevant>>, <<irrelevant>>,

TTTelevantsS, StartedOPeration EVentiD,
CompletedOperation EventID”

Response 7 p

hrameter 4

Status (string)

"Completed"

D.6.2.7.5
The SUT ps
1) Itsres]
2) In the

where

assign
3) Inthe
The SUT d¢
D.6.28 T

D.6.2.8.1

Specific results
sses the tests if:

ponse matches the expected response parameters.

hegative tests, values other than ActionID and ResponseCode in the response shall not exift.
es not pass the test if it does not comply with the aforementioned conditions.

est “Read the history of a property (ReadStandardHist method)”
Abstract conformance test

Table D.54 — Test description for ReadStandardHist method

positive tests, the string <<Report>> has the exact structure established in this document,
by any information that has not been generated while the ReadReport is being tested shall be
bd an empty field (null).

Test purpose

To verify that the_implementation of the ReadStandardHist method in the SUT is compatible
with the standard definition.

System undef test Subsystem-or coordination broker acting as subsystem.

Test sequenceg A testersacting as coordination broker sends a ReadStandardHist request to the SUT. The SUT
generates a response according to the execution test case.

Request parameters ActionlD, EntityID, PropertyName, Date, NumHist, Statistics

Response parfameters ActionID, ResponseCode, HistStandardValues

D.6.2.8.2

Conformance tests

A set of tests made up of the following are performed:

1) Four (4) positive test; and

2) Two (2) negative tests.
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Table D.55 — Test case 7.1

Identifier

TC7.1

Applicable to

All entity types

Verification of

Subsystem interface and action execution

Test type

Positive

System under test

Subsystem or coordination broker acting as subsystem.

Prerequirement 1

The entity “E00X” shall exist in the SUT.

Prerpquirement 2

The property shall be numerical.

Prerpquirement 3

The property is not OpeningDegree

Test|purpose

To verify the ability to read the 24 values standard history for a manddtory |
reading is performed to obtain the values registered during a-natural day
controlled by the SUT.

roperty. The
in the entity

Test|sequence

1.  The tester sends a ReadStandardHist request (1) to the.SUT:

2. The SUT returns a “0 - Action successfully executed” and the history vj
requested property. If the property is accumulative-and the statistic is diffe
proceed to step 3.

3. For any other statistic, the SUT returns a “1 {Execution error”.

This sequence shall be repeated for all mandatory properties of the entity, u
possible Statistics defined (4 possible combinations for each property).

alues for the
Fent of “Last”,

sing the four

Requiest 1 to 4 parameter 1 ActionID (string) “Test_7.1"

Request 1 to 4 parameter 2 EntityID (string) “E00X”

Request 1 to 4 parameter 3 PropertyName (string) <<All those mandatory properties belonging fo the entity
type>>

Request 1 to 4 parameter 4 Date (DateTime) Natural day of the requested history
“YYYYMMDDhhmmss+thhmm” in UTC ISO 8106.

Request 1 to 4 parameter 5 NumHist (integer) “24”

Request 1 to 4 parameter 6 Statistics (string) <<All posible statistics defined in the standard>>

Resgonse 1 to 4 parameter 1 | ActionID:(string) “Test_7.1”

Resgonse 1 to 4 parameter 2 | ResponseCode (string) “0 - Action successfully executed” or “1 - Executipn error”.

Resgonse 1 to 4 parameter 3- {_HistStandardValues (string) This parameter only appears if response is|“0 - Action

successfully executed”.

The string shall contain 24 fields of the selected|
per hour of the day. Each field is compound by
value requested and it’s timestamp.

The first field shall correspond to the 0 hour a

the 24 hour. The hours correspond to the natura
in Date parameter of the request.

statistic, one
i the statistic

hd the last to
day selected

Table D.56 — Test case 7.2

Identifier

TC7.2

Applicable to

All entity types

Verification of

Subsystem interface and action execution

Test type

Positive

System under test

Subsystem or coordination broker acting as subsystem.

Prerequirement 1

The entity “E00X” shall exist in the SUT.

Prerequirement 2

The SUT shall support standard history of 48 values.
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Prerequirement 3

The property shall be numerical.

Test purpose

To verify the ability to read the 48 values standard history for a mandatory property. The
reading is performed to obtain the values registered during a natural day in the entity
controlled by the SUT.

Test sequence

1.
2.

The tester sends a ReadStandardHist request (1) to the SUT.

The SUT returns a “0 - Action successfully executed” and the history values for the
requested property. If the SUT does not support this type of history, it returns a “3 - Not
supported”. If the property is accumulative and the statistic is different of “Last”, proceed

to step 3.
3.  For any other statistic, the SUT returns a “1 — Execution error”.
This sequence shall be repeated for all mandatory properties of the entity, using the [four
possible Statistics defined (4 possible combinations for each property).
Request 1 to # parameter 1 ActionID (string) “Test_7.2”
Request 1 to f parameter 2 EntityID (string) “E00X”
Request 1 to f parameter 3 PropertyName (string) <<All those mandatory properties belonging to the eptity
type>>
Request 1 to # parameter 4 Date (DateTime) Natural day of the requested history
“YYYYMMDDhhmmss+hhmm®in’UTC ISO 8106.
Request 1 to # parameter 5 NumHist (integer) “48”
Request 1 to # parameter 6 Statistics (string) <<All posible statistics defined >>
Response 1 t¢ 4 parameter 1 | ActionID (string) “Test_7.2”
Response 1 t¢ 4 parameter 2 | ResponseCode (string) “0 - Action successfully executed”, “3 - Not supported” or] “1 -
Executiomerror”.
Response 1 tg 4 parameter 3 | HistStandardValues (string) This ‘parameter only appears if response is “0 - A¢tion
successfully executed”.
The string shall contain 48 fields of the selected statistic| one
per half an hour. Each field is compound by the statistic yalue
requested and it’s timestamp.
The first field shall correspond to the 0 hour and the lagt to
the 24 hour. The hours correspond to the natural day selgcted
in Date parameter of the request.
Table D.57 — Test case 7.3
Identifier TC7:3
Applicable to All-entity types
Verification of Subsystem interface and action execution
Test type Positive
System undef test Subsystem or coordination broker acting as subsystem.
Prerequiremgnt.l The entity “E00X” shall exist in the SUT.
Prerequirement 2 The SUT shall support standard history of 96 values.
Prerequirement 3 The property shall be numerical.
Test purpose To verify the ability to read the 96 values standard history for a mandatory property. The

reading is performed to obtain the values registered during a natural day in the entity

controlled by the SUT.
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Test sequence

3.

The tester sends a ReadStandardHist request (1) to the SUT.

The SUT returns a “0 - Action successfully executed” and the history values for the
requested property. If the SUT does not support this type of history, it returns a “3 - Not
supported”. If the property is accumulative and the statistic is different of “Last”, proceed
to step 3.

For any other statistic, the SUT returns a “1 - Execution error”.

This sequence shall be repeated for all mandatory properties of the entity, using the four
possible Statistics defined (4 possible combinations for each property).

Request 1 to 4 parameter 1 ActionID (string) “Test_7.3”

Request1to 4 parameter?2 EntityID (ch"ing) “‘EQOX”

Request 1 to 4 parameter 3 PropertyName (string) <<All those mandatory properties belonging fo the entity
type>>

Requiest 1 to 4 parameter 4 Date (DateTime) Date of the requested history “YYYYMMDDhhmnjss+thhmm” in
UTCISO 8106.

Requiest 1 to 4 parameter 5 NumHist (integer) “96”

Request 1 to 4 parameter 6

Statistics (string)

<<All posible statistics defined >>

Response 1 to 4 parameter 1

ActionID (string)

“Test_7.3"

Response 1 to 4 parameter 2

ResponseCode (string)

“0 - Action successfully executed”, “3 - Not suppprted” or “1 -
Execution error”.

Response 1 to 4 parameter 3

HistStandardValues (string)

This parameter only appears if response is|“0 - Action

successfully executed”.

The’string shall contain 96 fields of the selected| statistic, one
each quarter of an hour. Each field is comppund by the
statistic value requested and it’s timestamp.

The first field shall correspond to the 0 hour and the last to
the 24 hour. The hours correspond to the natura| day selected
in Date parameter of the request.

Table D.58 — Test case 7.4

Identifier

TC7.4

Applicable to

All entity types

Verification of

Subsystem interface and action execution

Test|type

Positive

System under test

Subsystem or coordination broker acting as subsystem.

Prerpquirement 1

The entity “E00X” shall exist in the SUT.

Prerpquirement 2

The property shall be numerical.

Test|purpose

To verify the ability to read the standard history for an extended property. T
performed to obtain the values registered during a natural day in the entity con

he reading is
irolled by the

SUT.

Test sequence

1. The tester sends a ReadStandardHist request (1) to the SUT.
2. The SUT returns a “0 - Action successfully executed” and the history v:

alues for the

requested property. If the property is accumulative and the statistic is different of “Last”,

proceed to step 3.
3. Forany other statistic, the SUT returns a “1 - Execution error”.

This sequence shall be repeated for all extended properties of the entity, using the four

possible Statistics defined (4 possible combinations for each property).

Request 1 to 4 parameter 1

ActionID (string) “Test_7.4”

Request 1 to 4 parameter 2

EntityID (string) “E00X”
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Request 1 to 4 parameter 3

PropertyName (string)

<<All those extended properties belonging to the entity type
managed by the SUT>>

Request 1 to 4 parameter 4

Date (DateTime)

Date of the requested history “YYYYMMDDhhmmss+hhmm” in
UTC ISO 8106.

Request 1 to 4 parameter 5

NumHist (integer)

“yg”

Request 1 to 4 parameter 6

Statistics (string)

<<All posible statistics defined >>

Response 1 to 4 parameter 1

ActionID (string) “Test_7.4”

Response 1 to 4 parameter 2

ResponseCode (string)

“0 - Action successfully executed” or “1 - Execution error”.

Response 1 t¢ 4 parameter 3

HistStandardValues (string)

per hour. Each field is compound by therjstatistic ¥
requested and it’s timestamp.

The first field shall correspond to the 0 hour and the la
the 24 hour. The hours correspond to/the-natural day seld
in Date parameter of the request.

This parameter only appears if response is “0 -, A¢tion
successfully executed”.
The string shall contain 24 fields of the selectedsstatistic| one

alue

st to
cted

Table D.59 — Test case 7.5

Identifier

TC7.5

Applicable to

All entity types

Verification off

Subsystem interface and action execution

Test type

Positive

System undef test

Subsystem or coordination broker acting'as subsystem.

Prerequiremé¢nt 1

The entity “E00X” shall exist in the SUT.

Prerequiremé¢nt 2

The property shall be represented as a string.

Test purpose

To verify the ability to read the standard history for a mandatory string type property.
reading is performed“to~obtain the values registered during a natural day in the e
controlled by the SUT.

The
ntity

Test sequence

1. The testerssends a ReadStandardHist request (1) to the SUT.

2. For the.statistic “Last”, the SUT returns a “0 - Action successfully executed” and
history“values for the requested property. If the statistic is different of “Last”, proce
step’3.

3~ \For any other statistic, the SUT returns a “1 - Execution error”.

This sequence shall be repeated for all mandatory string properties of the entity, using the
possible Statistics defined (4 possible combinations for each property).

the
bd to

four

Request 1 to

l parametér 1

ActionID (string)

“Test_7.5”"

Request 1 to

L paraimeter 2

EntityID (string)

“E00X"

Request 1 to

l pagameter 3

PropertyName (string)

<<All those mandatory properties belonging to the ehtity

Type

Request 1 to 4 parameter 4

Date (DateTime)

Date of the requested history “YYYYMMDDhhmmss+hhmm” in
UTC ISO 8106.

Request 1 to 4 parameter 5

NumHist (integer)

“yg”

Request 1 to 4 parameter 6

Statistics (string)

<<All posible statistics defined >>

Response 1 to 4 parameter 1

ActionlID (string)

“Test_7.5”

Response 1 to 4 parameter 2

ResponseCode (string)

“0 - Action successfully executed” or “1 - Execution error”.
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Response 1 to 4 parameter 3

HistStandardValues (string)

This parameter only appears if response is “0O - Action
successfully executed”.

The string shall contain 24 fields of the selected statistic, one
per hour. Each field is compound by the statistic value
requested and it’s timestamp.

The first field shall correspond to the 0 hour and the last to
the 24 hour. The hours correspond to the natural day selected
in Date parameter of the request.

Table D.60 — Test case 7.6

Identtifier

TC7.6

Applicable to

All entity types

Verification of

Subsystem interface and action execution

Test|type

Positive

Systém under test

Subsystem or coordination broker acting as subsystem.

Prerpquirement 1

The entity “E00X” shall exist in the SUT.

Prerpquirement 2

The property shall be represented as a string.

Test|purpose

To verify the ability to read the standard history_for an extended string type property. The
reading is performed to obtain the values-registered during a natural day [in the entity

controlled by the SUT.

Test|sequence

1.  The tester sends a ReadStandardHist request (1) to the SUT.

2. The SUT returns a “0 - Action"successfully executed” and the history vplues for the

requested property. If the statistic is different of “Last”, proceed to step 3.
3. For any other statistic, the SUT returns a “1 - Execution error”.

This sequence shall be :repeated for all extended properties of the entity, using the four

possible Statistics defined (4 possible combinations for each property).

Reqtiest 1 to 4 parameter 1

ActionID (string)

“Test_7.6"

Reqtiest 1 to 4 parameter 2

EntityID (string)

“E00X"

Reqtiest 1 to 4 parameter 3

PropertyName (string)

<<All those extended properties belonging to the entity type
managed by the SUT>>

Requiest 1 to 4 parameter 4

Date(DateTime)

Date of the requested history “YYYYMMDDhhmnissthhmm” in
UTC ISO 8106.

Request 1 to 4 parameter 5

NumHist (integer)

“y4”

Reqtiest 1 to 4 paraméter 6

Statistics (string)

<<All posible statistics defined >>

Response 1 to 4 pavameter 1

ActionID (string)

“Test_7.6"

Resgonse 1 to.4 parameter 2

ResponseCode (string)

“0 - Action successfully executed” or “1 - Executipn error”.

Respgonsé 1%to 4 parameter 3

HistStandardValues (string)

This parameter only appears if response is|“0 - Action
successfully executed”.

The string shall contain 24 fields, one per hour. Each field is
compound by the statistic value requested and it’s timestamp.

The first field shall correspond to the 0 hour and the last to
the 24 hour. The hours correspond to the natural day selected
in Date parameter of the request.

Table D.61 — Test case 7.7

Identifier

TC7.7

Applicable to

All entity types

Verification of

Subsystem interface

Test type

Negative
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System under test

Subsystem

Prerequirement 1

The entity “E00X” shall exist in the SUT.

Prerequirement 2

The property shall not be supported by the SUT.

Test purpose

To verify the ability to read the standard history for a non-supported property.

Test sequence

1.  The tester sends a ReadStandardHist request (1) to the SUT.
2. The SUT returns a “3 - Not supported”.

SUT, using the four possible Statistics defined (4 possible combinations for each property).

This sequence shall be repeated for all extended properties of the entity not supported by the

Request 1 to 4 parameter 1

ActionID (string) “Test_7.7”

Request 1 to

l parameter 2

EntityID (string) “E00X”

Request 1 to

l parameter 3

PropertyName (string) <<All those non-supported properties by the SUT>»>

Request 1 to f parameter 4 Date (DateTime) Date of the requested history “YYYYMMDDhhmmss+hhmm” in
UTC ISO 8106.
Request 1 to # parameter 5 NumHist (integer) “24”
Request 1 to ff parameter 6 Statistics (string) <<All posible statistics defined>>
Response 1 t¢ 4 parameter 1 | ActionID (string) “Test_7.7”
Response 1 t¢ 4 parameter 2 | ResponseCode (string) “3 - Not supported”
Table D.62 — Test case 7.8
Identifier TC7.8
Applicable to All entity types
Verification of Subsystem interface
Test type Negative
System undef test Subsystem
Prerequirem¢nt 1 The entity “E00X” shall exist in the SUT.
Prerequiremé¢nt 2 The property shall be not ayailable in the SUT.
Test purpose To verify the ability to ead the standard history for a non-available property.
Test sequenceg 1. The tester sends-a’ReadStandardHist request (1) to the SUT.
2. The SUT returns a “3 - Not available”.
This sequence ‘shall be repeated for all non-available properties of the entity, using the|four
possible Statistics defined (4 possible combinations for each property).
Request 1 to f parameter 1 ActionlD (string) “Test_7.8”
Request 1 to ff parameter 2 EntityID (string) “E00X”
Request 1 to # parameter 3 PropertyName (string) <<All those non-available properties in the SUT>>
Request 1 to f parameter 4 Date (DateTime) Date of the requested history “YYYYMMDDhhmmss+hhmm” in
UTC ISO 8106.
Request 1 to ff parameter 5 NumHist (integer) “24”

Request 1 to

L parameter 6

Statistics (string) <<All posible statistics defined>>

Response 1 to 4 parameter 1

ActionID (String) Test_7-8

Response 1 to 4 parameter 2

ResponseCode (string) “6 - Not available”

Table D.63 — Test case 7.9

Identifier

TC7.9

Applicable to

All entity types

Verification o

f

Subsystem interface

Test type

Negative

System under test

Subsystem or coordination broker acting as subsystem.
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Prerequirement 1

The entity “E00X” shall not exist in the SUT.

Test purpose

To verify the ability of the SUT to filter by identifiers, returning an error message when the
identifier does not exist.

Test sequence

1.  The tester sends a ReadStandardHist request (1) to the SUT.

2. The SUT returns a “2 - Lexical error”.

Request 1 parameter 1 ActionID (string) “Test_7.9”
Request 1 parameter 2 EntityID (string) “E00X”

Request 1 parameter 3 PropertyName (string) <<Irrelevant>>
Request 1 parameter 4 Date (DateTime) <<Irrelevant>>
Request 1 parameter 5 NumHist (integer) <<Irrelevant>>
Request 1 parameter 6 Statistics (string) <<Irrelevant>>
Resgonse 1 parameter 1 ActionlID (string) “Test_7.9”
Resgonse 1 parameter 2 ResponseCode (string) “2 - Lexical error”

Table D.64 — Test case 7.10

Identtifier

TC7.10

Applicable to

All entity types

Verification of

Subsystem interface

Test|type

Negative

Systém under test

Subsystem or coordination broker@cting as subsystem.

Prerpquirement 1

The entity “E00X” shall exist inthe SUT.

Test|purpose

To verify the ability of the\SUT to identify a bad parameterization, returning an efror message
when a parameter has.d random value. PropertyName parameter.

Test|sequence

1.  The tester sends'a ReadStandardHist request (1) to the SUT.
2. The SUT(returns a “2 - Lexical error”.

Request 1 parameter 1

ActionlID (string) “Test_7.10”

Request 1 parameter 2

EntitylD)(string) “E00X”

Request 1 parameter 3

PropertyName (string) <<Random value>>

Reqtiest 1 parameter 4 Date (DateTime) <<Irrelevant>>
Reqest 1 parameter § NumHist (integer) <<Irrelevant>>
Requiest 1 paraméter'6 Statistics (string) <<Irrelevant>>
Response 1 parameter 1 ActionID (string) “Test_7.10”

Response 1'parameter 2

ResponseCode (string) “2 - Lexical error”

lI'able D.65 — Test case /.11

Identifier

TC7.11

Applicable to

All entity types

Verification of

Subsystem interface

Test type

Negative

System under test

Subsystem or coordination broker acting as subsystem.

Prerequirement 1

The entity “E00X” shall exist in the SUT.
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Test purpose

To verify the ability of the SUT to identify a bad parameterization, returning an error message
when a parameter has a random value. Date parameter. The expected response is the same for

any property requested.

Test sequence

1. The tester sends a ReadStandardHist request (1) to the SUT.

2. The SUT returns a “2 - Lexical error”.

Request 1 parameter 1 ActionID (string) “Test_7.11”
Request 1 parameter 2 EntityID (string) “E00X”
Request 1 parameter 3 PropertyName (string) <<Irrelevant>>

Request 1 paramreter#

B £ oo} R
UdlC (UdLCTIIIC)

n 1 1
NAIIUUIIT VdIuc

Request 1 pafameter 5 NumHist (integer) <<Irrelevant>>
Request 1 pafameter 6 Statistics (string) <<Irrelevant>>
Response 1 pprameter 1 ActionID (string) “Test_7.11”

Response 1 pprameter 2

ResponseCode (string)

“2 - Lexical error”

Table D.66 — Test case 7.12

Identifier

TC7.12

Applicable to

All entity types

Verification off

Subsystem interface

Test type

Negative

System undey test

Subsystem or coordination broker acting as sGbsystem.

Prerequirem¢nt 1

The entity “E00X” shall exist in the SUT.

Test purpose

To verify the ability of the SUT to identify a bad parameterization, returning an error mes
when a parameter has a random.value. NumHist parameter. The expected response is the §

for any property requested.

sage
ame

Test sequence

1. The tester sends a ReadStandardHist request (1) to the SUT.

2. The SUT returns a.“2 - Lexical error” or “ 3 - Not supported”.

Request 1 pafameter 1 ActionID (string) “Test_7.12”
Request 1 pafameter 2 EntityID (stying) “E00X”
Request 1 parameter 3 PropertyNanie (string) <<Irrelevant>>
Request 1 payameter 4 Date (PateTime) <<Irrelevant>>

Request 1 parameter 5

NumHist (integer)

<<Random numeric value>>

Request 1 pafameter 6

Statistics (string)

<<Irrelevant>>

Response 1 pprameter®

ActionlID (string)

“Test_7.12”

Response 1 pprameter 2

ResponseCode (string)

“2 - Lexical error” or “3 - Not supported”

Table D.67 — Test case 7.13

Identifier

TC7.13

Applicable to

All entity types

Verification of

Subsystem interface

Test type

Negative

System under test

Subsystem or coordination broker acting as subsystem.

Prerequirement 1

The entity “E00X” shall exist in the SUT.
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Test purpose

To verify the ability of the SUT to identify a bad parameterization, returning an error message
when a parameter has a random value. Statistics parameter. The expected response is the same

for any property requested.

Test sequence

1. The tester sends a ReadStandardHist request (1) to the SUT.

2. The SUT returns a “2 - Lexical error”.

Request 1 parameter 1

ActionID (string)

“Test_7.13”

Request 1 parameter 2

EntityID (string)

“E00X”

Request 1 parameter 3

PropertyName (string)

<<Irrelevant>>

4
Req TST L pardarirecer %+

B pany o R
Ddilc (UdLCTIIIC )

1 1
ITTTICTVdIIl

Request 1 parameter 5

NumHist (integer)

<<Irrelevant>>

Reqtiest 1 parameter 6

Statistics (string)

<<Random value>>

Resgonse 1 parameter 1

ActionID (string)

“Test_7.13”

Resgonse 1 parameter 2

ResponseCode (string)

“2 - Lexical error”

Table D.68 — Test case 7.14

Identtifier

TC7.14

Applicable to

All entity types

Verification of

Subsystem interface

Test|type

Negative

Systém under test

Subsystem or coordination broker acting as subsystem.

Prerpquirement 1

The entity “E00X” shall exist in the*SUT.

Test|purpose

To verify the ability of the SUT to identify a bad parameterization, returning an e
when the parameter Date has as value the one of the current day or a future day.

rror message

Test|sequence

1.  The tester sends a ReadStandardHist request (1) to the SUT.

2. The SUT returns a “2 - Lexical error”.

Request 1 parameter 1 ActionID (string) “Test_7.14”
Requiest 1 parameter 2 EntityID, (string) “E00X”
Requiest 1 parameter 3 PropertyName (string) <<Irrelevant>>

Request 1 parameter 4

Ddte (DateTime)

Date of the requested history “YYYYMMDDhhmn
UTC ISO 8106.

ssthhmm” in

Request 1 parametery5 NumHist (integer) <<Irrelevant>>
Requiest 1 parameter 6 Statistics (string) <<Irrelevant>>
Resgonse 1 parameter 1 ActionID (string) “Test_7.14"

Response™l parameter 2

ResponseCode (string)

“2 - Lexical error”
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Specific results

The SUT passes the test if:

1) Itsresponse matches the expected response parameters.

2) In the positive tests, the string <<HistStandardValues>> has the exact structure established in this
document, whereby any information that has not been generated shall be assigned an empty field

(null).

3) In the hegative tests, shall not exist other values than ActionID and ResponseCode in the responge.
The SUT dges not pass the test if it does not comply with the aforementioned conditions.

D.6.2.9 Test “Subscription to an entity events (SubscribeEvent method)”

D.6.2.9.1 | Abstract conformance test
Table D.69 — Test description for SubscribeEvent méthod
Test purpose To verify that the implementation of the SubscribeEvent method in the SUT is compatible with
the standard definition.
System undet test Subsystem.
Requirement} This test requires the establishment of a suscriptérto the SUT events. This suscriptor shall be|a

tester.

Test sequence

A tester acting as coordination broker sends a SubscribeEvent request to the SUT. The requept
includes a path for event suscription., This path is been Ready to receive events. The SUT
generates a response according to the execution test case.

Request parameters ActionlID, EntityID, Path.
Response parameters ActionlID, ResponseCode.
D.6.2.9.2 | Conformance tests

A set of tesks made up of the following-are performed:

1) One (1

2) One (1

positive test; and
negative test:

Table D.70 — Test case 8.1

Identifier

TC8.1

Applicable to

All entity types

Verification of

Subsystem interface and action execution

Test type Positive

System under test Subsystem

Prerequirement 1 The entity “E00X” shall exist in the SUT.

Prerequirement 2 The Path to subscribe shall be set in the tester.

Test purpose To verify the ability of the SUT to accept subscriptions to the events occurred in the entity that it

controls.
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Test

sequence

1.  The tester sends a SubscribeEvent request (1) to the SUT.

2. The SUT returns a “0 - Action successfully executed”.

3. The test concludes when an event has been generated and the tester has been receive it.

Request 1 parameter 1

ActionlID (string) “Test_8.1”

Request 1 parameter 2

EntityID (string) “E00X”

Request 1 parameter 3

Path (string)

Location where the tester is waiting the entity events.

Response 1 parameter 1

ActionID (string) “Test_8.1”

Response 1 parameter 2

ResponseCode (string) “0 - Action successfully executed”

Table D.71 — Test case 8.2

Identifier TC8.2

Applicable to All entity types

Verification of Subsystem interface

Test|type Negative

Systgm under test Subsystem

Prerpquirement 1 The entity “E00X” shall not exist in the SUT.

Test|purpose To verify the ability to filter the subscriptionsby\inexistent entityIDs.

Test|sequence 1. The tester sends a SubscribeEvent request (1) to the SUT.
2. The SUT returns a “2 - Lexical error’

Requiest 1 parameter 1 ActionID (string) {Test_8.2”

Requiest 1 parameter 2 EntityID (string) “E00X”

Reqest 1 parameter 3 Path (string) <<Irrelevant>>

Resplonse 1 parameter 1 ActionID (string) “Test_8.2”

Respglonse 1 parameter 2 ResponseCode (string) “2 - Lexical error”

D.6

D.6

2.10 Test “Unsubscription to an entity events (UnSubscribeEvent method)”

2.10.1 Abstract conformance test

Table D.72 — Test description for UnSubscribeEvent method

Test|purpose To verify that the implementation of the UnSubscribeEvent method in the SUT is ¢ompatible
with the standard definition.

System under-fest Subsystem.

Test|sequence A tester acting as coordination broker sends a UnSubscribeEvent request to the SUT. The SUT

generates a response according to the execution test case.

Request parameters

ActionlID, EntityID.

Response parameters

ActionID, ResponseCode.

D.6.2.10.2 Conformance tests

A set of tests made up of the following are performed:

1) One (1) positive test; and

2) One (1) negative test.
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Table D.73 — Test case 9.1

Identifier

TC9.1

Applicable to

All entity types

Verification of

Subsystem interface and action execution

Test type

Positive

System under test

Subsystem

Prerequirement 1

The entity “E00X” shall exist in the SUT.

Prerequirem¢nt 2 The SubscribeEvent method shall be tested previously and the tester shall be subscribgd to
“E00X” events.

Test purpose To verify the ability of the SUT to accept unsubscriptions to the events occurred in the entity| that
it controls.

Test sequencg 1.  The tester sends a UnSubscribeEvent request (1) to the SUT.

2. The SUT returns a “0 - Action successfully executed”.

3. The test concludes when a new event has been generated and the tester does not receiye it.
The same tester had receive events when testing SubscribeEvent:

Request 1 payameter 1 ActionID (string) “Test 9.1”
Request 1 pafameter 2 EntityID (string) “E00X”
Response 1 pprameter 1 ActionID (string) “Test 9.1”
Response 1 pprameter 2 ResponseCode (string) “0 - Action suceessfully executed”
Table D.74 — Test cas€-9.2
Identifier TC9.2
Applicable to All entity types
Verification of Subsystem interface
Test type Negative
System undef test Subsystem
Prerequirem¢nt 1 The entity “E00X?% shall not exist in the SUT.
Test purpose To verify the ability to filter the subscriptions by inexistent entityIDs.
Test sequenceg 1. Thejtester sends a UnSubscribeEvent request (1) to the SUT.
2, The SUT returns a “2 - Lexical error”.
Request 1 payameter 1 ActionID (string) “Test_9.2”
Request 1 parameter 2 EntityID (string) “E00X”
Response 1 pprameter1 ActionID (string) “Test_9.2”
Response 1 pprameter 2 ResponseCode (string) “2 - Lexical error”

D.6.2.11 Test “Generation of an entity event (NewEvent method)”

D.6.2.11.1 Abstract conformance test

Table D.75 — Test description for NewEvent method

Test purpose

To verify that the implementation of the NewEvent method in the SUT is compatible with the
standard definition.

System under test

Subsystem.

Test sequence

A tester acting as coordination broker is waiting for events in the Path set using the
SubscribeEvent method. The events are received as a SUT request.
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Request parameters

ActionID,
ProcedurallD).

EntityID, EventValue

(EventID,

EventName,

TimeStamp,

Relevance

and

Response parameters2

ActionlD, ResponseCode.

a The response parameters are irrelevant in these tests because they are generated by the tester.

D.6.2.11.2 Conformance tests

A set of tests made up of the following are performed three (3) positive tests.

able D76 —Testcase 10—

Identtifier

TC10.1

Applicable to

All entity types

Verification of

Subsystem interface and action execution

Test|type

Positive

Systeém under test

Subsystem

Prerpquirement 1

The entity “E00X” shall exist in the SUT.

Prerpquirement 2

The procedural element “P00X” shall exist previouslyin the SUT.

Test|purpose

To verify the event generation during a procedural element execution in the entity
the SUT. The expected events are Started@pération and CompletedOperation.

includes the events associated to the properxty Mode.

controlled by
[he test also

Test|sequence

1. When the start condition of “PO0X” has been reached, the SUT shall send

request (1) with StartedOperation event.
The SUT sends a NewEventirequest (2) with ModeChanged event.

When the end conditiontef “PO0X” has been reached, the SUT sends a NewEve

with CompletedOperation event.
4. The SUT sends a NewEvent request (4) with ModeChanged event.

a NewEvent

it request (3)

Requiest 1 parameter 1 ActionID (string) ActionID assigned by the SUT to the request.

Request 1 parameter 2 EntityID (string) “E00X”

Request 1 parameter 3 EventID\(string) ID assigned by the SUT to the event.

Request 1 parameter 4 EventName “StartedOperation”

Requiest 1 parameter 5 TimeStamp Date of the event “YYYYMMDDhhmmss+hhmm” in UTC
ISO 8106.

Reqtiest 1 parameteryo Relevance <<Irrelevant>>

Request 1 parameter 7 ProcedurallD “P0O0X”

Resgonse 1 parameter 1 ActionlID (string) <<Irrelevant>>

Resgonse'l parameter 2 ResponseCode (string) <<Irrelevant>>

Request Z parameter I ActionID (string) ActionlD assigned by the SUT to the request.

Request 2 parameter 2 EntityID (string) “E00X”

Request 2 parameter 3 EventlD (string) ID assigned by the SUT to the event.

Request 2 parameter 4 EventName “ModeChanged, previous value, current value”

Request 2 parameter 5 TimeStamp Date of the event “YYYYMMDDhhmmssthhmm” in UTC
ISO 8106.

Request 2 parameter 6 Relevance <<Irrelevant>>

Request 2 parameter 7 ProcedurallD “null”

Response 2 parameter 1 ActionID (string) <<Irrelevant>>
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Response 2 parameter 2

ResponseCode (string)

<<Irrelevant>>

Request 3 parameter 1

ActionlID (string)

ActionlD assigned by the SUT to the request.

Request 3 parameter 2

EntityID (string)

“E00X”

Request 3 parameter 3

EventID (string)

ID assigned by the SUT to the event.

Request 3 parameter 4 EventName “CompletedOperation”
Request 3 parameter 5 TimeStamp Date of the event “YYYYMMDDhhmmssthhmm” in UTC
ISO 8106.
Request 3 parameter 6 Relevance <<Irrelevant>>
Request 3 parameter 7 ProcedurallD “P0O0X”
Response 3 pprameter 1 ActionID (string) <<Irrelevant>>
Response 3 pprameter 2 ResponseCode (string) <<Irrelevant>>
Request 4 pafameter 1 ActionID (string) ActionID assigned by the SUT to the request.
Request 4 parameter 2 EntityID (string) “E00X”
Request 4 pafameter 3 EventID (string) ID assigned by the SUT to the event!
Request 4 parameter 4 EventName “ModeChanged, previous value; current value”
Request 4 pafameter 5 TimeStamp Date of the event ¢YYYYMMDDhhmmssthhmm” in [UTC
ISO 8106.
Request 4 payameter 6 Relevance <<Irrelevant>>
Request 4 pafameter 7 ProcedurallD “null”
Response 4 pprameter 1 ActionID (string) <<Irrelevant>>
Response 4 phrameter 2 ResponseCode (string) <<lgrelevant>>
Table D.77 — Test case 10.2
Identifier TC10.2
Applicable to All entity types
Verification of Subsystem interface and action execution
Test type Positive
System undey test Subsystem
Prerequirem¢nt 1 Théentity “E00X” shall exist in the SUT.
Prerequirem¢nt 2 The procedural element “P00X” shall exist previously in the SUT.
Test purpose To verify the event generation during a procedural element execution in the entity controlldd by
the SUT. The expected events are StartedOperation and StoppedOperation.
Test sequencg 1.  When the start condition of “P00X” has been reached, the SUT shall send a NewHvent

request (1) with StartedOperation event.

2.  Before the end condition of “P00X” has been reached, the tester sends a StopRecipe request

(2) to the SUT.

3. The SUT returns a “0 - Action successfully executed”.

4.  The SUT sends a NewEvent request (3) with StoppedOperation event.

Request 1 parameter 1

ActionID (string)

“Test_10.2”

Request 1 parameter 2

EntityID (string)

“E00X"

Request 1 parameter 3

EventID (string)

ID assigned by the SUT to the event.

Request 1 parameter 4

EventName

“StartedOperation”

Request 1 parameter 5

TimeStamp

Date of the event “YYYYMMDDhhmmssthhmm”
ISO 8106.

in

UTC
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Request 1 parameter 6 Relevance <<Irrelevant>>

Request 1 parameter 7 ProcedurallD “P0O0X”

Response 1 parameter 1 ActionID (string) <<Irrelevant>>

Response 1 parameter 2 ResponseCode (string) <<Irrelevant>>

Request 2 parameter 1 ActionID (string) ActionID assigned by the SUT to the request.
Request 2 parameter 2 EntityID (string) “E00X”

Request 2 parameter 3 EventID (string) ID assigned by the SUT to the event.

«

o), . 4
Req esStZzparameter—r

o) AN (O d0 & 2
L VCITCINanIc JTOPPTaOPCTatIonn

Request 2 parameter 5 TimeStamp Date of the event “YYYYMMDDhhmmssthhmm” in UTC
ISO 8106.

Request 2 parameter 6 Relevance <<Irrelevant>>

Requiest 2 parameter 7 ProcedurallD “P0O0X”

Resplonse 2 parameter 1 ActionID (string) <<Irrelevant>>

Resplonse 2 parameter 2 ResponseCode (string) <<Irrelevant>>

Table D.78 — Test case 10.3

Identifier

TC10.3

Applicable to

All entity types

Verification of

Subsystem interface and action execution

Test|type

Positive

Systém under test

Subsystem

Prerpquirement 1

The entity “E00X” shall exist in the SUT.

Prerpquirement 2

The Write method shall’be tested previously.

Test|purpose

To verify the event generation occurred by user interaction with the entity controlled by the

SUT. The expected events are ActivityStatusChanged and CumulativeVolumeOutSyn|

IC.

Test|sequence

1. Thetester sends a Read request (1) to obtain the value of the writable propert
The SUT returns a “0 - Action successfully executed” and the value of the prop
The tester sends a Write request (2) to modify a writable property with anothg

The SUT returns a “0 - Action successfully executed”.

“auwedy N

The SUT shall send a NewEvent request (3) with the generated event and acd
standard definition.

This sequence shall be repeated for all events generated by the Write method thaf
the standard can occur in the entity controlled by the SUT.

.
prty.
r valid value.

ording to the

according to

Requiest 1 parameter 1 ActionID (string) “Test_10.3”

Requiest’l parameter 2 EntityID (string) “E00X”

Request 1 parameter 3 PropertyName (string) “ActivityStatus”

Response 1 parameter 1 ActionID (string) “Test_10.3”

Response 1 parameter 2 ResponseCode (string) “0 - Action successfully executed”
Response 1 parameter 3 Value <<Initial value>>

Request 2 parameter 1 ActionID (string) “Test_10.3”

Request 2 parameter 2 EntityID (string) “E00X”

Request 2 parameter 3 PropertyName (string) “ActivityStatus”

Request 2 parameter 4 PropertyName (string) <<Final value>>
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Response 2 parameter 1

ActionlID (string)

“Test_10.3”

Response 2 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Request 3 parameter 1

ActionID (string)

ActionlD assigned by the SUT to the request.

Request 3 parameter 2

EntityID (string)

“E00X”

Request 3 parameter 3

EventID (string)

ID assigned by the SUT to the event.

Request 3 parameter 4 EventName “ActivityStatusChanged, <<Initial value>>, <<Final value>>"

Request 3 parameter 5 TimeStamp Date of the event “YYYYMMDDhhmmss+thhmm” in UTC ISO
8106.

Request 3 payameter 6 Relevance <<Irrelevant>>

Request 3 parameter 7 ProcedurallD null

Response 3 pprameter 1 ActionID (string) <<Irrelevant>>

Response 3 pprameter 2 ResponseCode (string) <<Irrelevant>>

Request 4 parameter 1 ActionID (string) “Test_10.3”

Request 4 parameter 2 EntityID (string) “E00X”

Request 4 parameter 3 PropertyName (string) “CumulativeVolumeOut”

Response 4 pprameter 1 ActionID (string) “Test_10.3”

Response 4 pprameter 2

ResponseCode (string)

“0 - Action successfully executed”

Response 4 pprameter 3

Value

<<Initial value>>

Request 5 pafameter 1

ActionID (string)

ActionlID assigned by the SUT to the event.

Request 5 pafameter 2

EntityID (string)

“BEOOX?

Request 5 parameter 3

EventID (string)

ID.dssigned by the SUT to the event.

Request 5 parameter 4 EventName “CumulativeVolumeOutSync, <<Initial value>>, <<Final
value>>"

Request 5 parameter 5 TimeStamp Date of the event “YYYYMMDDhhmmssthhmm” in [UTC
ISO 8106.

Request 5 parameter 6 Relevance <<Irrelevant>>

Request 5 parameter 7 ProcedurallD null

Response 5 pprameter 1 ActionJD\(string) <<Irrelevant>>

Response 5 pprameter 2 ResponseCode (string) <<Irrelevant>>

D.6.3 Fu

D.6.3.1 P

D.6.3.1.1

nctionality verification tests
roperty-Mode

Abstract conformance test

Table D.79 — Test description for functional tests on property Mode

Test purpose

To verify the functionality implementation of the property Mode.

System under test

Subsystem.

Test sequence

A tester acting as coordination broker requests to the SUT in different situations the value of

the property Mode.

Request parameters

ActionlD, EntityID, PropertyName.

Response parameters

ActionlD, ResponseCode, Value, TimeStamp.
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D.6.3.1.2 Conformance tests

The conformance tests are composed by two (2) positive test cases.

Table D.80 — Test case 11.1

Identifier TC11.1
Applicable to All entity types
Verification of SUT functionality
Testtype Posttive

System under test Subsystem

Prerpquirement 1

The entity “E00X” shall exist in the SUT.

Prerpquirement 2

The Read method shall be tested previously.

Prerpquirement 3

The CreateRecipe method shall be tested previously.

Prerpquirement 4

The SUT does not be executing a procedural element.

Test|purpose

To verify the correct behaviour of the SUT managing the'ptoperty.

Test|sequence

1. The tester sends a Read request (1) to the SUT;

2. The SUT returns a “0 - Action successfully-exXecuted” and the value of the propgrty.
3. The value obtained shall be “Monitoring)reserved”.
4. The tester sends a CreateRecipe request (2). The procedural element “P0O0X” that are being
created shall start at least five minutes after the request.

5. When the start condition is reached the tester sends a Read request (3) to the $UT.
6. The SUT returns a “0 - Action’successfully executed” and the value of the propgrty.
7.  The value obtained shall’be “Programmed, reserved”.
8.  When the end condition is reached the tester sends a Read request (4) to the SPT.
9.  The SUT returns a“0 - Action successfully executed” and the value of the prop¢rty.
10. The value gbtained shall be “Monitoring, reserved”.

Reqtiest 1 parameter 1 ActionlD (string) “Test_11.1”

Reqtiest 1 parameter 2 EntityIDi(string) “E00X”

Requiest 1 parameter 3 PropertyName (string) Mode

Resgonse 1 parameter 1 ActionlD (string) “Test_11.1”

Response 1 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Response 1 parameter.3 Value “Monitoring, reserved” or “Monitoring,”
Requiest 2 parameter 1 ActionID (string) “Test_11.1”

Requiest 2 parameter 2 ProcedurallD (string) “P0O0X”

Requyiest-2 parameter 3 EntityID (string) “E00X”

Request 2 parameter 4 EntityType (string) <<Any valid entity type>>

Request 2 parameter 5

RecipeType (string)

<<Any type of procedural element>>

Request 2 parameter 6

StartDate (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

Request 2 parameter 7

MaxDuration (integer)

“600”

Response 2 parameter 1

ActionID (string)

“Test_11.1"

Response 2 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Request 3 parameter 1 ActionID (string) “Test_11.1”
Request 3 parameter 2 EntityID (string) “E00X”
Request 3 parameter 3 PropertyName (string) Mode
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Response 3 parameter 1

ActionlID (string)

“Test_11.1”

Response 3 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Response 3 parameter 3 Value “Programmed, reserved” or “Programmed,”
Request 4 parameter 1 ActionID (string) “Test_11.1”

Request 4 parameter 2 EntityID (string) “E00X”

Request 4 parameter 3 PropertyName (string) Mode

Response 4 parameter 1 ActionID (string) “Test_11.1”

“n ]

Response 4 pprameter2

R Codo Lakaa hY
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Response 4 pprameter 3

Value

“Monitoring, reserved” or “Monitoring,”

D.6.3.1.3 | Specific conformance tests for SUTs supporting IrrigationRecipe2 operations
Table D.81 — Test case 11.2

Identifier TC11.2

Applicable to HYS, VIH

Verification of SUT functionality

Test type Positive

System undey test Subsystem

Prerequirem¢nt 1

The entity “E00X” shall exist in the SUT.

Prerequirem¢nt 2

The Read method shall be tested previously.

Prerequirem¢nt 3

The CreateRecipe method shall be tested previously.

Prerequiremé¢nt 4

The SUT does not be executing a procedural element.

Prerequirem¢nt 5

The SUT shall support IrrigationRecipe2 procedural elements.

Test purpose

To verify the correct behaviour<ofthe SUT managing the property.

Test sequence

1. The tester sends a CréateRecipe request (1). The procedural element “PO0Y” that is Heing

created shall startatleast five minutes after the request.

2. The tester sends a Read request (2) to the SUT before the IrrigationRecipe2 procedural

element type.Starts.

3.  The SUT.returns a “0 - Action successfully executed” and the value of the property.
4.  The value obtained shall be “Monitoring, reserved”.

5. The\tester sends a Read request (3) to the SUT after the IrrigationRecipe2 procedural

element type starts.

6.\ ~The SUT returns a “0 - Action successfully executed” and the value of the property.
7-" The value obtained shall be “OnDemand, reserved”.

Request 1 parameter 1 ActionID (string) “Test_11.1”
Request 1 pafameter 2 ProcedurallD (string) “PO0OY”

Request 1 payameter 3 EntityID (string) “E00X”

Request 1 patamreter4 EntityFype-tstrings “H¥S-or-vHH-
Request 1 parameter 5 RecipeType (string) “IrrigationRecipe2”

Request 1 parameter 6

StartDate (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

Request 1 parameter 7

MaxDuration (integer)

“600”

Response 1 parameter 1

ActionID (string)

“Test_11.1”

Response 1 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Request 2 parameter 1 ActionlID (string) “Test_11.1”
Request 2 parameter 2 EntityID (string) “E00X”
Request 2 parameter 3 PropertyName (string) Mode
Response 2 parameter 1 ActionID (string) “Test_11.1”
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Response 2 parameter 2

ResponseCode (string) “0 - Action successfully executed”

Response 2 parameter 3 Value “Monitoring, reserved” or “Monitoring,”
Request 3 parameter 1 ActionID (string) “Test_11.1”

Request 3 parameter 2 EntityID (string) “E00X”

Request 3 parameter 3 PropertyName (string) Mode

Response 3 parameter 1 ActionID (string) “Test_11.1”

Response 3 parameter 2

ResponseCode (string) “0 - Action successfully executed”

Response 3 parameter 3

Value “OnDemand, reserved” or “OnDemand,”

D.6|3.2 Property ActivityStatus

D.6{3.2.1 Abstract conformance test

Table D.82 — Test description for functional tests on property ActivityStatus

Test|purpose

To verify the functionality implementation of the property Mode.

Systeém under test

Subsystem.

Test|sequence

A tester acting as coordination broker requests to the SU'Fyin different situations t}
the property Mode.

e value of

Request parameters

ActionlD, EntityID, PropertyName.

RES[ onse parameters

ActionID, ResponseCode, Value, TimeStamp.

D.6{3.2.2 Conformance tests

The conformance tests are composed by two (2) positive test cases.

Table D.83 — Test case 12.1

Identifier TC12.1
Applicable to All entity types
Verification of SUT functionality.
Test|type Positive

Syste¢m under test Subsystem!

Prerpquirement 1

The entity “E00X” shall exist in the SUT.

Prerpquirement 2

TFhe Read method shall be tested previously.

Prerpquirement 3

The Write method shall be tested previously.

Prerpquirement 4

The CreateRecipe method shall be tested previously.

Prerpquirement 5

The SUT does not be executing a procedural element.

Test|purpose

To verify the correct behaviour of the SUT managing the property.
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Test sequence

The tester sends a Write request (1) to the SUT, sending a “Active, Ready”.

The SUT returns a “0 - Action successfully executed”.

The tester sends a Read request (2) to the SUT.

The SUT returns a “0 - Action successfully executed” and the value of the property.
The value obtained shall be “Active, Ready”.

S

succesfully by the SUT.
7.  The tester sends a Write request (4) to the SUT, sending a “Inactive, Ready”.
8. The SUT returns a “0 - Action successfully executed”.
9. The tester sends a Read request (5) to the SUT.

10. The SUT returns a "0 - Action successtully executed™ and the value of the property.
11. The value obtained shall be “Inactive, Ready”.

12. The tester sends a CreateRecipe request (6) to the SUT.

13. The SUT returns a “1 - Execution error”.

14. The tester sends a Write request (7) to the SUT, sending a “Inactive, OutOfOrder” tq
SUT.

15. The SUT returns a “0 - Action successfully executed”.

16. The tester sends a Read request (8) to the SUT.

17. The SUT returns a “0 - Action successfully executed” and théwvalte of the property.
18. The value obtained shall be “Inactive, OutOfOrder”.

19. The tester sends a CreateRecipe request (9).

20. The SUT returns a “1 - Execution error”.

The tester sends a CreateRecipe request (3). The procedural element shall be executed

the

Request 1 payameter 1 ActionID (string) “Test_12.1”

Request 1 parameter 2 EntityID (string) “E00X”

Request 1 payameter 3 PropertyName (string) ActivityStatus

Request 1 pafameter 4 Value (string) “Active, Ready”

Response 1 pprameter 1 ActionID (string) “Fest_12.1”

Response 1 pprameter 2 ResponseCode (string) “0 - Action successfully executed”
Request 2 parameter 1 ActionID (string) “Test_12.1”

Request 2 pafameter 2 EntityID (string) “E00X”

Request 2 pafameter 3 PropertyName (string) ActivityStatus

Response 2 phrameter 1 ActionID (string) “Test_12.1”

Response 2 pprameter 2 ResponseCode (string) “0 - Action successfully executed”
Response 2 pprameter 3 Value “Active, Ready”

Request 3 parameter 1 ActionlD (string) “Test_12.1”

Request 3 parameter 2 ProcedurallD (string) “P0O0X”

Request 3 pafameter 3 EntityID (string) “E00X”

Request 3 parameter 4 EntityType (string) <<Any valid entity type>>
Request 3 pafameter’5 RecipeType (string) <<Any valid procedural element>>
Request 3 payanteter 6 StartDate (DateTime) “YYYYMMDDhhmmss+hhmm” in UTC ISO 8106.
Request 3 parameter 7 MaxDuration (integer) “600”

Response 3 parameter 1 ActionlID (string) “Test_12.1”

Response 3 parameter 2 ResponseCode (string) “0 - Action successfully executed”
Request 4 parameter 1 ActionID (string) “Test_12.1”

Request 4 parameter 2 EntityID (string) “E00X”

Request 4 parameter 3 PropertyName (string) ActivityStatus

Request 4 parameter 4 Value (string) “Inactive, Ready”

Response 4 parameter 1 ActionID (string) “Test_12.1”

Response 4 parameter 2 ResponseCode (string) “0 - Action successfully executed”
Request 5 parameter 1 ActionID (string) “Test_12.1”
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Request 5 parameter 2 EntityID (string) “E00X”
Request 5 parameter 3 PropertyName (string) ActivityStatus
Response 5 parameter 1 ActionID (string) “Test_12.1”

Response 5 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Response 5 parameter 3 Value “Inactive, Ready”
Request 6 parameter 1 ActionID (string) “Test_12.1”
Request 6 parameter 2 ProcedurallD (string) “PO0OY”

Request 6 parameter 3 EntityID (string) “E00X”

s " 4
Re St o paramceter -+
P

aduidens Loaduras hY
CITTIY TY PCStIrigj

A 1.1 e
X1y valira CIty -ty pc

Requiest 6 parameter 5

RecipeType (string)

<<Any valid procedural element>>

Requiest 6 parameter 6

StartDate (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC IS0)8%06.

Request 6 parameter 7

MaxDuration (integer)

“600”

Response 6 parameter 1

ActionID (string)

“Test_12.1”

Response 6 parameter 2

ResponseCode (string)

“1 - Execution error”

Requiest 7 parameter 1 ActionlID (string) “Test_12.1”

Request 7 parameter 2 EntityID (string) “E00X”

Request 7 parameter 3 PropertyName (string) ActivityStatus
Requiest 7 parameter 4 Value (string) “Active, OutOf@rder”
Resgonse 7 parameter 1 ActionlID (string) “Test_121”

Response 7 parameter 2

ResponseCode (string)

“0 —Action successfully executed”

Request 8 parameter 1

ActionID (string)

“Test_12.1”

Requiest 8 parameter 2 EntityID (string) “E00X”
Requiest 8 parameter 3 PropertyName (string) ActivityStatus
Resplonse 8 parameter 1 ActionID (string) “Test_12.1”

Response 8 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Resgonse 8 parameter 3 Value “Inactive, OutOfOrder”
Requiest 9 parameter 1 ActionID (string) “Test_12.1”

Reqest 9 parameter 2 ProcedurallD (string) “P00Z”

Reqtiest 9 parameter 3 EntityID’(string) “E00X”

Request 9 parameter 4 EntityType (string) <<Any valid entity type>>

Requiest 9 parameter 5

RecipeType (string)

<<Any valid procedural element>>

Reqiiest 9 parameter 6

StartDate (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

Requiiest 9 parameter.7

MaxDuration (integer)

“600”

Response 9 pafameter 1

ActionID (string)

“Test_12.1”

Response 9parameter 2

ResponseCode (string)

“1 - Execution error”

Table D.84 — Test case 12.2

Identifier TC12.2
Applicable to All entity types
Verification of SUT functionality
Test type Positive

System under test Subsystem

Prerequirement 1

The entity “E00X” shall exist in the SUT.

Prerequirement 2

The Read method shall be tested previously.

Prerequirement 3

The NewEvent method shall be tested previously.
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Prerequirement 4

The tester shall be subscribed to the events of the entity controlled by the SUT.

Prerequirement 5

The SUT does not be executing a procedural element.

Test purpose

occurs.

To verify the correct behaviour of the SUT managing the property when a communication error

Test sequence

1. A communication error situation shall be forced in the SUT. The SUT electronic shall remain
shutted off at least during the time required by the SUT to determine the communication
failure. When the failure status has been reached at the SUT, proceed to step 2.

2. The tester sends a Read request (1) to the SUT.
3. The SUT returns a “0 - Action successfully executed” and the value of the property.
4. The value obtained shall be “Unknown”.
5. The SUT sends a NewEvent request (3) corresponding to a ActivityStatusChange event.
Request 1 pafameter 1 ActionlID (string) “Test_12.2”
Request 1 parameter 2 EntityID (string) “E00X”
Request 1 pafameter 3 PropertyName (string) ActivityStatus
Response 1 pprameter 1 ActionlID (string) “Test_12.2”

Response 1 pprameter 2

ResponseCode (string)

“0 - Action successfully executed}

Response 1 pprameter 3

Value (string)

“Active, Unknown”

Request 2 pafameter 1

ActionID (string)

ActionID assigned by-the SUT.

Request 2 pafameter 2

EntityID (string)

“E00X”

Request 2 payameter 3

EventID (string)

ID assigned by'the SUT to the event.

Request 2 pafameter 4 EventName “ActivityStatusChanged,<<PreviousValue>>, Unknown”
Request 2 pafameter 5 TimeStamp Dateof the event “YYYYMMDDhhmmssthhmm” in UT(Q ISO
81086.
Request 2 pafameter 6 Relevance <<Irrelevant>>
Request 2 parameter 7 ProcedurallD null
D.6.3.3 Property SystemStatus
D.6.3.3.1 | Abstract conformance test
Table D.85 — Test-description for functional tests on property SystemStatus
Test purpose To yerify the functionality implementation of the property SystemStatus.
System undet test Subsystem.
Test sequencg A tester acting as coordination broker requests to the SUT in different situations the value of the

property SystemStatus.

Request parameters

ActionlD, EntityID, PropertyName.

Response parameters

ActionlD, ResponseCode, Value, TimeStamp.

D.6.3.3.2 Conformance tests

The conformance tests are composed by one (1) positive test cases.

Table D.86 — Test case 13.1

Identifier TC13.1
Applicable to All entity types
Verification of SUT functionality

© ISO 2024 - All rights reserved

216



https://standardsiso.com/api/?name=18f13cdc569f8202ce20f8d7513e4466

ISO 21622-3:2024(E)

Test type

Positive

System under test

Subsystem

Prerequirement 1

The entity “E00X” shall exist in the SUT.

Prerequirement 2

The Read method shall be tested previously.

Prerequirement 3

The NewEvent method shall be tested previously.

Prerequirement 4

The tester shall be subscribed to the events of the entity controlled by the SUT.

Prerequirement 5

The SUT does not be executing a procedural element.

Tes purpose

fanl e 4l loal : 4l CrIm : ) e 1 : :
TO-Very thne—Correctoenmaviour-—or tne—sSuT matragmgtire property-wireira—comntt| ication error

occurs.

Test|sequence

1. The tester sends a Read request (1) to the SUT.
2. The SUT returns a “0 - Action successfully executed” and the value of the property.

3. A communication error situation shall be forced in the SUT. The SUT electroniq shall remain
shutted off at least during the time required by the SUT to(detérmine the cdgmmunication

failure. When the failure status has been reached at the SUT, proceed to step 4.

4.  The tester sends a Read request (2) to the SUT.
5. The SUT returns a “0 - Action successfully executed” @nd the value of the property.
6. The value obtained shall be “Unknown, Unknown, 'Unknown”.
7. The SUT sends a NewEvent request (3) corresponding to a SystemStatusUnknown event.
Request 1 parameter 1 ActionlID (string) “Test_134"
Requiest 1 parameter 2 EntityID (string) “E00X*
Requiest 1 parameter 3 PropertyName (string) SystemStatus
Resflonse 1 parameter 1 | ActionID (string) “Test_13.4”

Response 1 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Resgonse 1 parameter 3

Value (string)

<<Evaluation,Characterization,Classification>>

Requiest 2 parameter 1 ActionID (string) “Test_13.4”
Requiest 2 parameter 2 EntityID (string) “E00X”
Request 2 parameter 3 PropertyName (string) SystemStatus
Resyonse 2 parameter 1 | ActionID-{string) “Test_13.4”

Response 2 parameter 2

RésponseCode (string)

“0 - Action successfully executed”

Resgonse 2 parameter 3

Value (string)

“Unknown, unknown, unknown”

Requiest 2 parameteryl

ActionID (string)

ActionID assigned by the SUT.

Requiest 2 parameter 2

EntityID (string)

“E00X”

Requiest 2 parameter 3

EventID (string)

ID assigned by the SUT to the event.

Request 2\parameter 4 EventName “SystemStatusChanged, <<PreviousEvaluation,
PreviousCharacterization, PreviousClassificationy>, Unknown,
Unknown, Unknown”

Request 2 parameter 5 TimeStamp Date of the event “YYYYMMDDhhmmss+hhmm” in UTC ISO
8106.

Request 2 parameter 6 Relevance <<Irrelevant>>

Request 2 parameter 7 ProcedurallD null
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D.6.3.4 Property OpeningDegree

D.6.3.4.1 Abstract conformance test

Table D.87 — Test description for functional tests on property OpeningDegree

Test purpose

To verify the functionality implementation of the property OpeningDegree.

System under test

Subsystem.

Test sequence

A tester acting as coordination broker requests to the SUT in different situations the value of the

property OpeningDegree.

Request parameters

ActionlID, EntityID, PropertyName.

Response parfameters

ActionID, ResponseCode, Value, TimeStamp.

D.6.3.4.2

The conforfmance tests are composed by two (2) positive test cases.

Conformance tests

Table D.88 — Test case 14.1

Identifier TC14.1

Applicable to All entity types where OpeningDegree is a property.
Verification of SUT functionality

Test type Positive

System undef test Subsystem

Prerequiremé¢nt 1

The entity “E00X” shall exist in the SUT,

Prerequiremé¢nt 2

The CreateRecipe method shall be tested previously.

Prerequiremé¢nt 3

The SUT does not be executing:a‘procedural element.

Test purpose

To verify the correct behaviour of the SUT managing the property.

Test sequencg 1. The tester sends\a’ Read request (1) to the SUT to obtain the value of the property
OpeningDegree.
2. The SUT peturns a “0 - Action successfully executed” and the value of the property.
3. The tester Sends a CreateRecipe request (2).
Wheén)the start condition of the procedural element is reached, the tester sends a Read
request (3) to the SUT to obtain the value of the property OpeningDegree.
5, ““The SUT returns a “0 - Action successfully executed” and the value of the property.|The
expected value is “#0”.
Request 1 parameter 1 ActionID (string) “Test_14.1"
Request 1 pafameter<2 EntityID (string) “E00X”
Request 1 paraméter 3 PropertyName (string) OpeningDegree
Response 1 phrameter 1 ActionID (string) “Test 14.1”

Response 1 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Response 1 parameter 3 Value “0”

Request 2 parameter 1 ActionID (string) “Test_14.1"

Request 2 parameter 2 ProcedurallD (string) “P0O0X”

Request 2 parameter 3 EntityID (string) “E00X”

Request 2 parameter 4 EntityType (string) <<Any valid entity type>>

Request 2 parameter 5

RecipeType (string)

<<Any valid procedural element>>

Request 2 parameter 6

StartDate (DateTime)

“YYYYMMDDhhmmss+hhmm” in UTC ISO 8106.

Request 2 parameter 7

MaxDuration (integer)

“600”
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Response 2 parameter 1

ActionlID (string)

“Test_14.1"

Response 2 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Request 3 parameter 1 ActionID (string) “Test_14.1"
Request 3 parameter 2 EntityID (string) “E00X”
Request 3 parameter 3 PropertyName (string) OpeningDegree
Response 3 parameter 1 ActionID (string) “Test_14.1"

Response 3 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Response 3 parameter 3

Value

“xQ”

Table D.89 — Test case 14.2

Identtifier TC14.2

Applicable to All entity types where OpeningDegree is a property

Verification of SUT functionality
Test|type Positive
System under test Subsystem

Prerpquirement 1 The entity “E00X” shall exist in the SUT.

Test[purpose To verify the ability to generate standard histoeries for the OpeningDegree propgrty. The test
contains as many requests as NumHist (24,48 and 96) supported by the SUT.
Test|sequence 1.  The tester sends a ReadStandardHist request (1) to the SUT.

2. If the statistic of the request is‘different to “Average”, the SUT returns § “0 - Action
successfully executed” and the’history values for the requested property.

3.  For “Average” statistic, the'SUT returns a “1 - Execution error”.

This sequence shall be repeated for all possible NumHist supported by the SUT, @ising the four

possible Statistics defined:

Reqtiest 1 to 4 parameter 1 ActionID (string) “TC14.2”
Reqtiest 1 to 4 parameter 2 EntityID (string) “E00X”
Requiest 1 to 4 parameter 3 PropertyName (string) OpeningDegree

Request 1 to 4 parameter 4 Date (DateTime) Natural day of the requested history

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

Request 1 to 4 parameter 5 NumHist (integer) “24” or “48” or “96”

Request 1 to 4 parameter 6 Statistics (string) <<All posible statistics defined>>

Resgonse 1 to 4 parameter/l | ActionID (string) “TC14.2”

Resgonse 1 to 4 parameter 2 | ResponseCode (string) “0 - Action successfully executed” or “1 - Executipn error”.

Resplonse 1 to 4 parameter 3 | HistStandardValues (string) This parameter only appears if response is|“0 - Action

successfully executed”.
The string shall contain 24 fields of the selected] statistic, one
per hour. Each field is compound by the value of the property
dlld il,b LillleLdlllp.
The first field shall correspond to the 0 hour and the last to
the 24 hour. The hours correspond to the natural day selected
in Date parameter.
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D.6.3.5 Flow with closed valve event

D.6.3.5.1 Abstract conformance test

Table D.90 — Test description for functional tests on

InternalFlowOutIsNot0OOpeningDegreels0 event

Test purpose

To verify the generation of the flow with closed valve event.

System undet

test

Subsystem.

Test sequence

b

An event of flow with closed valve is generated or simulated on the test module. The(SUT
sends the event to the subscribed tester.

Request para

meters

ActionlD, EntityID, EventValue (EventID, EventName, TimeStamp, Relevanceand
ProcedurallD).

Response pay

ametersa

ActionlD, ResponseCode.

a The respon

se parameters are irrelevant in these tests because they are generated by the tester!

D.6.3.5.2 | Conformance tests
The conformance tests are composed by one (1) positive test case.
Table D.91 — Test case 15.1
Identifier TC15.1
Applicable to All entity types where flow with closedvalve has been defined as event.
Verification of SUT functionality
Test type Positive
System undeft test Subsystem

Prerequiremg¢nt 1 The entity “E00X” shall exist in the SUT.

Prerequiremé¢nt 2 The NewEvent/method shall be tested previously.

Test purpose To verify the\generation of an event of detected flow with closed valve.

Test sequenceg 1.  Afterthe event is generated at the test module, the SUT sends a NewEvent request (1) with
a'InternalFlowOutlsNot0OpeningDegreels0 event.

Request 1 parameter 1 ActionlD (string) ActionlD assigned by the SUT.

Request 1 pafameter 2 EntityID (string) “E00X”

Request 1 parameter 3 EventID (string) ID assigned by the SUT to the event.

Request 1 parameter 4 EventName “InternalFlowOutlsNot0OpeningDegreelsO0,,”

Request 1 parameter 5 TimeStamp Date of the event "YYYYMMDDhhmmssthhmm” in UTC

ISO 8106.
Request 1 parameter 6 Relevance <<Irrelevant>>
Request 1 parameter 7 ProcedurallD null
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D.6.3.6 No flow with open valve event
D.6.3.6.1 Abstract conformance test

Table D.92 — Test description for functional tests on
InternalFlowOutls0OpeningDegreelsNot0 event

Test purpose To verify the generation of the no flow with open valve event.
System under test Subsystem.
Testsequence An event of flow ahsence with open valve is generated on the test module The SIT sends the

event to the subscribed tester.

Request parameters ActionID, EntityID, EventValue (EventlD, EventName, TimeStamp,.\Relevince and
ProcedurallD).
Resgonse parameters?2 ActionID, ResponseCode.

a THe response parameters are irrelevant in these tests because they are generated by the tester.

D.6/3.6.2 Conformance tests
The conformance tests are composed by one (1) positive test case.

Table D.93 — Test case16.1

Identifier TC16.1

Applicable to All entity types where no flow with dpen valve had been defined as an event.
Verification of SUT functionality

Test|type Positive

Syste¢m under test Subsystem

Prerpquirement 1 The entity “E00X” shall exist in the SUT.

Prerpquirement 2 The procedural element “P00X” shall exist previously in the SUT.
Prerpquirement 3 The NewEvent method shall be tested previously.

Test|purpose To yerify the generation of an event of flow absence with open valve in the SUT.
Test|sequence 1.) * After the event is generated at the test module (PO0X in execution without

CumulativeVolumeOut variation), the SUT shall send a request (1) with a
InternalFlowOutls0OpeningDegreelsNot0 event.

Requiest 1 parameter/d ActionID (string) ActionlID assigned by the SUT.

Requiest 1 parameter 2 EntityID (string) “E00X”

Requiest 1 parameter 3 EventID (string) ID assigned by the SUT to the event.

RequieSt-l parameter 4 EventName “InternalFlowOutls0OpeningDegreelsNot0,,”

Request 1 parameter 5 TimeStamp Date of the event “YYYYMMDDhhmmssthhmm” in UTC
ISO 8106.

Request 1 parameter 6 Relevance <<Irrelevant>>

Request 1 parameter 7 ProcedurallD “P0O0X”
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D.6.3.7 Execution of procedural elements

D.6.3.7.1 Abstract conformance test

Table D.94 — Test description for functional tests for irrigation procedural elements

Test purpose

To verify the execution of the procedural elements.

System under test

Subsystem

Test sequence

A tester acting as coordination broker requests to the SUT the execution of a procedural

element with a certain parameterization.

Request para

meters

ActionlID, ProcedurallD, EntityID, EntityType, RecipeType and OperationParameters.

Response patr

lameters

ActionlD, ResponseCode.

D.6.3.7.2 | Conformance tests

The conforfmance tests are composed by three (3) positive test cases.
Table D.95 — Test case 17.1

Identifier TC17.1

Applicable to All entity types

Verification of SUT functionality

Test type Positive

System undef test Subsystem

Prerequirem

nt 1

The entity “E00X” shall exist in the SUT:

Test purpose

To verify the behaviour of the SUT executing a procedural element ended by time.

Test sequenc

1. The tester sends a CreateRecipe request (1) to the SUT. The StartDate should respecg

minimum time definédyat the SUT to make a procedural element executable, attendir
the restrictions established by its design time between communications.

The end condition is MaxDuration.
The SUT returns a “0 - Action successfully executed”.

The SUT shall execute the procedural element and end it attending to the MaxDur
parameter introduced.

the
g to

tion

Request 1 pafameter 1 Action]ID/(string) “Test_17.1"
Request 1 parameter 2 ProcedurallD (string) “P0O0X”
Request 1 parameter 3 EntityID (string) “E00X”

Request 1 pa

ameter

EntityType (string) <<Any valid entity type>>

Request 1 pa

ameéter 5

RecipeType (string) <<Any valid procedural element>>

Request 1 pa

Iretar-6

StartNata (NataTinaa) SNVYVVMIMDBhhoaacct b ” 1 TTTC 1CN 0106
otafFtoate-rraterHiEey oo 5= H T T T

Request 1 parameter 7

MaxDuration (integer) “600”

Response 1 parameter 1

ActionID (string) “Test_17.1”

Response 1 parameter 2

ResponseCode (string) “0 - Action successfully executed”

Table D.96 — Test case 17.2

Identifier

TC17.2

Applicable to

All entity types

Verification o

f

SUT functionality

© ISO 2024 - All rights reserved
222



https://standardsiso.com/api/?name=18f13cdc569f8202ce20f8d7513e4466

ISO 21622-3:2024(E)

Test type

Positive

System under test

Subsystem

Prerequirement 1

The entity “E00X” shall exist in

the SUT.

Prerequirement 2

The CreateRecipe method shall be tested previously.

Prerequirement 3

The ReadProcedurallDs method shall be tested previously.

Test purpose

To verify the correct behaviour of the SUT executing a procedural element ended by another end

condition different of time.

Test sequence

1. The tester sends a CreateRecipe request (1) to the SUT. The StartDate should respect the

minimum time defined at the SUT to make a procedural element executable} attending to

the restrictions established by its design time between communications.

2. The end condition is another than MaxDuration, so MaxDuration ean-not

before.

3. The SUT returns a “0 - Action successfully executed”.

The SUT shall execute

parameterized is reached.

been reached

the procedural element and endwhen the enhd condition

5. The tester sends a ReadProcedurallDs request (2) to-verify that the Completed Status has

been reached before the MaxDuration condition.

6. If the status is not Completed, proceed to a ReadProcedurallDs request (3) to Yerify that the

Status is Running
7.  The test ends when Comp

leted Status has’been reached.

Reqtiest 1 parameter 1 ActionlID (string) “Test_17.2”
Requiest 1 parameter 2 ProcedurallD (string) “P0O0X”
Reqtiest 1 parameter 3 EntityID (string) “E00X”

Request 1 parameter 4

EntityType (string)

<<Any valid entity type>>

Reqtiest 1 parameter 5

RecipeType (string)

<<Any valid procedural element>>

Requiest 1 parameter 6

StartDate (DateTime)

“YYYYMMDDhhmmssthhmm” in UT|C ISO 8106.

Request 1 parameter 7

MaxDuration (integer)

“86400”

Reqiiest 1 parameter 8

<<Another end condition allowed by the

procedural‘element selected>>

<<Valid value for the selected end cgndition>>

Response 1 parameter 1

ActionlD (string)

“Test_17.2”

Response 1 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Request 2 parameter 1

ActionID (string)

“Test_17.2”

Request 2 parameter)2

EntityID (string)

“E00X"

Request 2 parameter 3

Date (DateTime)

“YYYYMMDDhhmmssthhmm” in UT|C ISO 8106.

Requiest 2 parameter 4

Status (Status)

“Completed”

Response2 parameter 1

ActionID (string)

“Test_17.2”

Response Z parameter 2

ResponseCode (string)

"0 - Action successtully executed

Response 2 parameter 3 ProcedurallDs (string) “P00X,0”
Request 3 parameter 1 ActionID (string) “Test_17.2”
Request 3 parameter 2 EntityID (string) “E00X”

Request 3 parameter 3

Date (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

Request 3 parameter 4

Status (Status)

“Running”

Response 3 parameter 1

ActionID (string)

“Test_17.2”

Response 3 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Response 3 parameter 3

ProcedurallDs (string)

“Empty”
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Table D.97 — Test case 17.3

Identifier TC17.3
Applicable to All entity types
Verification of SUT functionality
Test type Positive

System under test Subsystem

Prerequirement 1

The entity “E00X” shall exist in the SUT.

Prerequirem¢nt 2

I'he CreateRecipe method shall be tested previously.

Prerequirem¢nt 3

The ReadProcedurallDs method shall be tested previously.

Prerequirem¢nt 4

The NewEvent method shall be tested previously.

Test purpose

To verify the correct behaviour of the SUT executing an procedural element with a
monitorizations.

rtive

Test sequence

1.

This test shall be repeated for all-SUT supported monitorings and for all configurable thresH
of each monitoring.

The tester sends a CreateRecipe request (1) to the SUT. The StdrtDate should respect

minimum time defined at the SUT to make an procedural elemeént executable, attendil
the restrictions established by its design time betweenCegmmunications. The reg
includes one supported monitorization, attending to the ICS document. The monit
includes the setup of the stop condition (CmdHH ,or.GmdLL=1) to verify the com
functionality.

The SUT returns a “0 - Action successfully executed”.

The execution does not end before the thresheld parameterized has been reached.
When the execution ends, the tester sends.a ReadProcedurallDs request (2) to verify
status Stopped of the procedural element:

The SUT sends a NewEvent request\(3) with a StoppedOperation.

The SUT sends a NewEvent request (4) with a ThresholdHHTrriggered
ThresholdLLTrriggered event:

the
hg to
uest
ring
blete

I the

or

olds

Request 1 pafameter 1 ActionlID (string) “Test_17.3”
Request 1 parameter 2 ProcedurallD (strifg) “POOX”
Request 1 parameter 3 EntityID (string) “E00X”

Request 1 pafameter 4

EntityTypé\(string)

<<Any valid entity type>>

Request 1 parameter 5

RecipeFype (string)

<<Any valid procedural element>>

Request 1 payameter 6

StartDate (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8104.

Request 1 parameter 7 MaxDuration (integer) “86400”
Request 1 parameter8 MonCumulativeVolumeOut or “1”

MonlInternalFlowOut or MonPressureOut

or MonCumulativeVolumeln or

MonInternalFlowIn or MonPressureln

(boolean)
Request 1 parameter 9 ThresholdHH or ThresholdLL <<Value>>
Request 1 parameter 10 CmdHH or CmdLL “1”
Request 1 parameter 11* TimeHH or TimeLL “30”
Response 1 parameter 1 ActionID (string) “Test_17.3”

Response 1 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Request 2 parameter 1

ActionID (string)

“Test_17.3”

Request 2 parameter 2

EntityID (string)

“BEOOX”

Request 2 parameter 3

Date (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.
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Request 2 parameter 4

Status (Status)

“Stopped”

Request 3 parameter 1

ActionlID (string)

ActionlD assigned by the SUT.

Request 3 parameter 2

EntityID (string)

“E00X”

Request 3 parameter 3

EventID (string)

ID assigned by the SUT to the event.

Request 3 parameter 4 EventName “StoppedOperation,,”

Request 3 parameter 5 TimeStamp Date of the event “YYYYMMDDhhmmssthhmm” in
UTCISO 8106.

Request 3 parameter 6 Relevance <<Irrelevant>>

Request 3 parameter 7 ProcedurallD null

Request 4 parameter 1

ActionID (string)

ActionID assigned by the SUT;

Request 4 parameter 2

EntityID (string)

“E00X”

Request 4 parameter 3

EventID (string)

ID assigned by the SUT to’the event.

Request 4 parameter 4 EventName “ThresholdHHTrriggered,
PropertyName;CufrentValue” or
“ThresholdLLTtriggered,
PropertyName,CurrentValue”

Request 4 parameter 5 TimeStamp Date, of-the event “YYYYMMDDhhmmfssthhmm” in
UTCNSO 8106.

Request 4 parameter 6 Relevance <<Irrelevant>>

Requiest 4 parameter 7 ProcedurallD null

* Request 1 parameter 11 is not included in the monitoring of the'‘CumulativeVolumeOut property.

D.6/3.8 Numerical properties management

D.6{3.8.1 Abstract conformance test

Table D.98 — Test description for functional tests for numerical properties managgment

Test|purpose To verify:the correct management of numerical properties.

Systgm under test Subsystem.

Test|sequence A tester acting as coordination broker requests to the SUT the value of all numerical properties
Telated to the entity type controlled by it. A reference value for each of the [numerical
properties are generated at the test module. The value returned by the SUT shall be the
expected for the measure units defined in this document and for the reference valueg setted.

Request parameters ActionlD, EntityID, PropertyName.

Response parameters ActionlD, ResponseCode, Value, TimeStamp.

D.6{3.8.2 Conformance tests

The conformance tests are composed by one (1) positive test case.

Table D.99 — Test case 18.1

Identifier TC18.1
Applicable to All entity types
Verification of SUT functionality
Test type Positive

System under test Subsystem
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Prerequirement 1 The entity “E00X” shall exist in the SUT.

Test purpose

To verify the correct formating of the numerical properties (mandatory and extended) of the
entity controlled by the SUT.

Test sequence

1. The tester sends a Read request (1) to the SUT.

2. The SUT returns a “O - Action successfully executed” and the value of the requested
property.

3. The value obtained shall match (applying if required the unit conversion) with the one

available in the SUT user interface. The SUT shall return the value of the property using the
unit defined on the standard.

Request 1 parametert ActioniD{string) “Test—1871"
Request 1 parameter 2 EntityID (string) “E00X”
Request 1 parameter 3 PropertyName (string) <<All mandatory numerical properties and. all/suppdrted

extended properties>>

Response 1 pprameter 1 ActionlID (string) “Test_18.1"

Response 1 pprameter 2 ResponseCode (string) “0 - Action successfully executed”

Response 1 pp

rameter 3 Value <<Value>>

D.6.3.9 Standard history content validation

D.6.3.9.1 | Abstract conformance test
Table D.100 — Test description for standardhistory validation
Test purpose To verify the content included on a standard‘history.

System unde}

test Subsystem.

Test sequence

A tester acting as coordination broker requests to the SUT the standard history of all
properties. The value returned by the SUT shall match with the ones expected,
attending to the standard definition.

Request parameters ActionlD, EntityID, PropertyName, Date, NumHist, Statistics
Response parameters ActionlD, Response€ode, HistStandardValues
D.6.3.9.2 | Conformance tests

The conforfmance tests are composed by nine (9) positive test cases.

Table D.101 — Test case 19.1

Identifier TC19.1

Applicable to All entity types

Verification of SUT functionality

Test type Positive

System under test Subsystem

Test purpose To verify the content of the standard history for text properties, whether mandatory or
extended.
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Test sequence The test scope is the natural day (from 00:00h to 23:59h).
During the sample day, changes shall be forced in all text type properties. At least ten (10)
changes shall be performed, being four (4) of them during the same hour. The previous and
the current property values and the timestamp of each change shall be registered.
3. Once the sample day had been end, the tester is able to send a ReadStandardHist request
(0.
4. The SUT returns a “0 - Action successfully executed” and the standard history for the
requested property.
5. The standard history values shall match with the ones registered. This aproaching should
be verified by comparison.
Request 1 parameter 1 ActionID (string) “Test_19.1”
Request 1 parameter 2 EntityID (string) “E00X”

Req

est 1 parameter 3

PropertyName (string)

<<All text type properties belongingto .the ent
by the SUT>>

ty controlled

Request 1 parameter 4 Date (DateTime) Natural day of the requested history
“YYYYMMDDhhmmss+hhmm™in UTC ISO 8106.

Requiest 1 parameter 5 NumHist (integer) “24”

Reqtiest 1 parameter 6 Statistics (string) “Last”

Resgonse 1 parameter 1 ActionlID (string) “Test_19.1”

Resy]

onse 1 parameter 2

ResponseCode (string)

“0 - ActiomsSuccessfully executed”

Resy]

onse 1 parameter 3

HistStandardValues (string)

The string shall contain 24 fields of the selected| statistic, one
per hour. Each field is compound by the value of the property
andiit’s timestamp.

The first field shall correspond to the 0 hour and the last to
the 24 hour. The hours correspond to the natura| day selected
in Date parameter.

Table D.102 — Test case 19.2

Identifier TC19.2

Applicable to All entity types

Verification of SUT functionality

Test|type Positive

System under test Subsystem

Test|purpose To verify the correct generation of standard history content for accumulatiye numerical
properties, whether mandatory or extended.

Test|sequence 1. The test scope is the natural day (from 00:00h to 23:59h).

2. The tester sends a CreateRecipe request (1) to the SUT. The created procedufal element is
executed integrally during the sample day and should have a four (4) hours dufation.

3. The SUT returns a "0 - Action successfully executed".

4.  The value of each property of the entity controlled by the SUT is registered fpr the o’clock
hour previous to the startDate parameterization. For example, 1T the procedural element
starts at 12:40pm the property value is registered at 12:00pm. During the procedural
element execution, the property value is registered all quarter of hour (following the
example, at 12:45pm, 13:00pm, 13:15pm up to 16:30pm). After the end condition has been
reached, the value is registered at the posterior o’clock hour (following the example, at
17:00pm).

5. Once the sample day had been end, the tester is able to send a ReadStandardHist request
(1.

6. The SUT returns a “0 - Action successfully executed” and the history values for the
requested property.

7.  The standard history values should be approached to the ones registered. This aproaching

should be verified by comparison.

Request 1 parameter 1

ActionlID (string)

“Test_19.2”
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Request 1 parameter 2 ProcedurallD (string) “P0O0X”
Request 1 parameter 3 EntityID (string) “E00X
Request 1 parameter 4 EntityType (string) <<Any valid entity type>>

Request 1 parameter 5

RecipeType (string)

<<Any valid procedural element>>

Request 1 parameter 6

StartDate (DateTime)

“YYYYMMDDhhmmss+hhmm” in UTC ISO 8106.

Request 1 parameter 7

MaxDuration (integer)

“28800”

Response 1 parameter 1

ActionID (string)

“Test_19.2”

Response 1 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Request 2 pa anreter—t Actiontd (Dtl ;us) "Tcat_l').Z"

Request 2 parameter 2 EntityID (string) “E00X”

Request 2 payameter 3 PropertyName (string) <<All those accumulative numerical properties(hélonging to
the entity type controlled by the SUT>>

Request 2 pafameter 4 Date (DateTime) Natural day of the requested history
“YYYYMMDDhhmmss+hhmm” in UTC [SO-8106.

Request 2 parameter 5 NumHist (integer) “24”

Request 2 parameter 6 Statistics (string) “Last”

Response 2 pprameter 1 ActionlID (string) “Test_19.2”

Response 2 phrameter 2 ResponseCode (string) “0 - Action successfullyexeeuted”

Response 2 pprameter 3 HistStandardValues (string) The string shall contaih 24 fields of the selected statistic| one
per hour. Each field is compound by the value of the progerty
and it’s timestamp.

The first fieldsshall correspond to the 0 hour and the lagt to
the 24 houf~The hours correspond to the natural day selgcted
in Date parameter.

Table D.103 — TFest case 19.3

Identifier TC18.3

Applicable to All entity types

Verification of SUT functionality

Test type Positive

System undef test Subsystem

Test purpose To verity the correct generation of standard history content for non-accumulative numgrical

type properties, whether mandatory or extended.

Test sequenceg T+ The test scope is the natural day (from 00:00h to 23:59h).

2. During the sample day, changes shall be forced in all numerical properties. At least ten|(10)
changes times are performed, being four (4) of them during the same hour. The previous
and the current property values and the timestamp of each change shall be registered.

3. Once the sample day had been end, the tester is able to send a ReadStandardHist reduest

L1

CEJr

4. The SUT returns a “0 - Action successfully executed” and the history values for the

requested property.

5. The standard history values shall be approached to the ones registered. This aproaching
should be verified by comparison.

Request 1 parameter 1

ActionID (string)

“Test_19.3”

Request 1 parameter 2

EntityID (string)

“E00X"

Request 1 parameter 3

PropertyName (string)

<<All those numerical non-accumulative properties belonging

to the entity controlled by the SUT>>

Request 1 parameter 4

Date (DateTime)

Natural day of the requested history
“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

© ISO 2024 - All rights reserved

228



https://standardsiso.com/api/?name=18f13cdc569f8202ce20f8d7513e4466

ISO 21622-

3:2024(E)

Request 1 parameter 5

NumHist (integer)

“yg”

Request 1 parameter 6

Statistics (string)

<<All posible statistics defined>>

Response 1 parameter 1

ActionID (string)

“Test_19.3”

Response 1 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Response 1 parameter 3

HistStandardValues (string)

This parameter only appears if response is “O - Action
successfully executed”.

The string shall contain 24 fields of the selected statistic, one

per hour. Each field is compound by the value of the property
and it’s timestamp.

The first field shall correspond to the 0 houthand the last to
the 24 hour. The hours correspond to the natura| day selected
in Date parameter.

Table D.104 — Test case 19.4
Identifier TC18.4
Applicable to All entity types
Verification of SUT functionality
Test|type Positive
Syste¢m under test Subsystem

Prerpquirement 1

The SUT shall support standard history of48 values.

Test|purpose

To verify the correct generation of 48 values standard history content for tegt properties,

whether mandatory or extended.

Test|sequence

1. The test scope is the natural day (from 00:00h to 23:59h).

2. During the sample day;“changes shall be forced in all text properties. At lpast ten (10)
changes times are-performed, being four (4) of them during the same hour. [The previous
and the current property values and the timestamp of each change shall be regjistered.

3. Once the saniple day had been end, the tester is able to send a ReadStandar{iHist request

(1).

4. The SUT returns a “0 - Action successfully executed” and the history values for the

requested property.

5. ,~The standard history values should match with the ones registered. It should be verified by

comparison.
Reqtiest 1 parameter 1 ActionlD (string) “Test_19.4”
Requiest 1 parameter 2 EntityID (string) “E00X”

Requiest 1 parameter.3

PropertyName (string)

<<All those text properties belonging to the entit}y type
controlled by the SUT>>

Reqiiest 1 parameter 4

Date (DateTime)

Natural day of the requested history
“YYYYMMDDhhmmss+hhmm” in UTC ISO 8106.

Req| est?] paramnfnr g NumHist (infngnr) “48”
Request 1 parameter 6 Statistics (string) “Last”
Response 1 parameter 1 ActionID (string) “Test_19.4”

Response 1 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Response 1 parameter 3

HistStandardValues (string)

The string shall contain 48 fields of the selected statistic, one
per half an hour. Each field is compound by the value of the
property and it’s timestamp.

The first field shall correspond to the 0 hour and the last to
the 24 hour. The hours correspond to the natural day selected
in Date parameter.
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Table D.105 — Test case 19.5

Identifier TC19.5
Applicable to All entity types
Verification of SUT functionality
Test type Positive

System under test Subsystem

Prerequirement 1

The SUT shall support standard history of 96 values.

Test purpose

To verily the correct generation of 96 values standard history content for text propetties,
whether mandatory or extended.

Test sequence

1.  The test scope is the natural day (from 00:00h to 23:59h).

2. During the sample day, changes shall be forced in all text type properties. Atléast ten|(10)
changes times are performed, being four (4) of them during the same-hour. The previous
and the current property values and the timestamp of each change shall be registered.

3. Once the sample day had been end, the tester is able to send a ReadStandardHist request
(D).

4. The SUT returns a “0 - Action successfully executed” and the history values foil the

requested property.
5. The standard history values should match with the pnes-registered. It should be verifidd by
comparison.
Request 1 parameter 1 ActionlID (string) “Test_19.5”
Request 1 parameter 2 EntityID (string) “E00X”

Request 1 pafameter 3

PropertyName (string) <<All theSe humerical type properties belonging to the entity

type conttrolled by the SUT>>

Request 1 pafameter 4

Date (DateTime) Natural day of the requested history

“YYYYMMDDhhmmss+thhmm” in UTC ISO 8106.

Request 1 parameter 5

NumHist (integer) “96”

Request 1 pafameter 6

Statistics (string) “Last”

Response 1 pprameter 1

ActionID (string) “Test_19.5”

Response 1 pprameter 2

ResponseCode((string) “0 - Action successfully executed”

Response 1 pprameter 3

HistStandardValues (string) The string shall contain 96 fields of the selected statistic| one
each quarter of an hour. Each field is compound by the yalue

of the property and it’s timestamp.

The first field shall correspond to the 0 hour and the lagt to
the 24 hour. The hours correspond to the natural day selqcted
in Date parameter.

Table D.106 — Test case 19.6

Identifier TC19.6
Applicable to All entity types
Verification of SUT functionality
Test type Positive

System under test Subsystem

Prerequirement 1

The SUT shall support standard history of 48 values.

Test purpose

To verify the correct generation of 48 values standard history content for accumulative
numerical properties, whether mandatory or extended.

Test sequence

1. The test scope is the natural day (from 00:00h to 23:59h).

2. The tester sends a CreateRecipe request (1) to the SUT. The created procedural element is
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executed integrally during the sample day and should have a four (4) hours duration.

3. The SUT returns a "0 - Action successfully executed".

4.  The value of each property of the entity controlled by the SUT shall be registered for the
o’clock hour previous to the StartDate parameterization. For example, if the procedural
element starts at 12:40pm the property value shall be registered at 12:00pm. During the
procedural element execution, the property value shall be registered all quarter of hour
(following the example, at 12:45pm, 13:00pm, 13:15pm up to 16:30pm). After the end
condition has been reached, the value shall be registered at the posterior o’clock hour
(following the example, at 17:00pm).

5. Once the sample day had been end, the tester is able to send a ReadStandardHist request
(1.

6. The SUT returns a “O - Action successfully executed” and the history,vilues for the
requested property.

7.  The standard history values should be approached to the ones registered. Thjs aproaching
should be verified by comparison.

Requiest 1 parameter 1 ActionID (string) “Test_19.6”
Request 1 parameter 2 EntityID (string) “E00X”

Req

est 1 parameter 3

PropertyName (string)

<<All those numerical type properties belonging fo the entity
type controlled by thé. SUT>>

Request 1 parameter 4 Date (DateTime) Natural day of the-xequested history
“YYYYMMDDhbmmss+hhmm” in UTC ISO 8106.

Request 1 parameter 5 NumHist (integer) “48”

Request 1 parameter 6 Statistics (string) “Last”

Resgonse 1 parameter 1 ActionID (string) “Test_19.6”

Resy

onse 1 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Resy]

onse 1 parameter 3

HistStandardValues (string)

The string shall contain 48 fields of the selected| statistic, one
per half an hour. Each field is compound by th¢ value of the
property and it’s timestamp.

The first field shall correspond to the 0 hour and the last to
the 24 hour. The hours correspond to the natural day selected
in Date parameter.

Table D.107 — Test case 19.7

Identifier TG19.7
Applicable to All entity types
Verification of SUT functionality
Test|type Positive
System under-test Subsystem
Prerpquirement 1 The SUT shall support standard history of 96 values.
TestlptFpese To—verify laccumulative
numerical properties, whether mandatory or extended.
Test sequence 1. The test scope is the natural day (from 00:00h to 23:59h).
2. The tester sends a CreateRecipe request (1) to the SUT. The created procedural element is
executed integrally during the sample day and should have a four (4) hours duration.
3. The SUT returns a "0 - Action successfully executed".
4. The value of each property of the entity controlled by the SUT shall be registered for the

o’clock hour previous to the StartDate parameterization. For example, if the procedural
element starts at 12:40pm the property value shall be registered at 12:00pm. During the
procedural element execution, the property value shall be registered all quarter of hour
(following the example, at 12:45pm, 13:00pm, 13:15pm up to 16:30pm). After the end
condition has been reached, the value shall be registered at the posterior o’clock hour
(following the example, at 17:00pm).
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5. Once the sample day had been end, the tester is able to send a ReadStandardHist request
(1).
6. The SUT returns a “O - Action successfully executed” and the history values for the
requested property.
7. The standard history values should be approached to the ones registered. This aproaching
should be verified by comparison.
Request 1 parameter 1 ActionID (string) “Test_19.7”
Request 1 parameter 2 EntityID (string) “E00X”

Request 1 parameter 3

PropertyName (string)

<<All those numerical type properties belonging to the entity

tupe managed buthe SUTSS
o 5 "

Request 1 pa

ameter 4

Date (DateTime)

Natural day of the requested history
“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

Request 1 parameter 5 NumHist (integer) “96”
Request 1 parameter 6 Statistics (string) “Last”
Response 1 pprameter 1 ActionID (string) “Test_19.7”

Response 1 p

hrameter 2

ResponseCode (string)

“0 - Action successfully executed”

Response 1 p

hrameter 3

HistStandardValues (string)

The string shall contain 96¢fields of the selected statistic| one
each quarter of an hour. Each field is compound by the yalue
of the property and it's\timestamp.

The first field shallycorrespond to the 0 hour and the lakt to
the 24 hour. The.hours correspond to the natural day selgcted
in Date parameter.

Table D.108 — Test case 19.8

Identifier TC19.8

Applicable to All entity types

Verification of SUT functionality

Prerequirem¢nt 1 The SUT shall-support standard history of 48 values.
Test type Positive

System undef test Subsystem

Test purpose

To werify the correct generation of 48 values standard history content for non-accumuljtive

numerical properties, whether mandatory or extended.

Test sequencg 1. The test scope is the natural day (from 00:00h to 23:59h).

2. During the sample day, changes shall be forced in all numerical properties. At least ten|(10)
changes times shall be performed, being four (4) of them during the same hour.| The
previous and the current property values and the timestamp of each change shall be
registered.

3. Once the sample day had been end, the tester is able to send a ReadStandardHist request
(D).

4. The SUT returns a “0 - Action successfully executed” and the history values for the
requested property.

5.  The standard history values should match with the ones registered. It should be verified by
comparison.

Request 1 parameter 1 ActionlID (string) “Test_19.8”
Request 1 parameter 2 EntityID (string) “E00X”

Request 1 parameter 3

PropertyName (string)

<<All those numerical type properties belonging to the entity
type managed by the SUT>>

© ISO 2024 - All rights reserved
232



https://standardsiso.com/api/?name=18f13cdc569f8202ce20f8d7513e4466

ISO 21622-3:2024(E)

Request 1 parameter 4

Date (DateTime)

Natural day of the requested history
“YYYYMMDDhhmmss+thhmm” in UTC ISO 8106.

Request 1 parameter 5

NumHist (integer)

“pg”

Request 1 parameter 6

Statistics (string)

<<All possible statistic values>>

Response 1 parameter 1

ActionID (string)

“Test_19.8”

Response 1 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Response 1 parameter 3

HistStandardValues (string)

The string shall contain 48 fields of the selected statistic, one
per half an hour. Each field is compound by the value of the
property and it’s timestamp

The first field shall correspond to the 0 hourjand the last to
the 24 hour. The hours correspond to the matural day selected
in Date parameter.

Table D.109 — Test case 19.9

Identifier TC19.9
Applicable to All entity types
Verification of SUT functionality

Prerpquirement 1

The SUT shall support standard history of 96 valugés.

Test|type

Positive

Systém under test

Subsystem

Test|purpose

To verify the correct generation, 996 values standard history content for non{accumulative

numerical properties, whether mandatory or extended.

Test|sequence

1. The test scope is the natural day (from 00:00h to 23:59h).

2. During the sample day, changes shall be forced in all numerical properties. At |east ten (10)
changes times shall be performed, being four (4) of them during the same hour. The
previous and-‘the current property values and the timestamp of each chgnge shall be

rgistered.
3. Once the'sample day had been end, the tester is able to send a ReadStandarf{iHist request
(1)
4. The 'SUT returns a “0 - Action successfully executed” and the history values for the
vequested property.
5.) The standard history values should match with the ones registered. It should be verified by
comparison.
Request 1 parameter 4 ActionID (string) “Test_19.9”
Request 1 parameter:2 EntityID (string) “E00X”

Requiest 1 parameéter 3

PropertyName (string)

<<All those numerical type properties belonging fo the entity
type managed by the SUT>>

Reqiiestl parameter 4

Date (DateTime)

Natural day of the requested history

“rYvivbDhhmmss i 5 TE1S6-8166:

Request 1 parameter 5

NumHist (integer)

“gg”

Request 1 parameter 6

Statistics (string)

<<All possible statistic values>>

Response 1 parameter 1

ActionlID (string)

“Test_19.9”

Response 1 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Response 1 parameter 3

HistStandardValues (string)

The string shall contain 96 fields of the selected statistic, one
each quarter of an hour. Each field is compound by the value
of the property and it’s timestamp.

The first field shall correspond to the 0 hour and the last to
the 24 hour. The hours correspond to the natural day selected
in Date parameter.
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D.6.3.10 Report content validation

D.6.3.10.1 Abstract conformance test

Table D.110 — Test description report validation

Test purpose

To verify the content included on the report of a procedural element.

System under test

Subsystem.

Test sequence

A tester acting as coordination broker requests to the SUT the report of a procedural element.
The values returned by the SUT in the report shall match with the ones expected, attending to

1N i | A-dafinisi
tre-statraaraaerntoon:

Request parameters

ActionlD, EntityID, PropertyName, Date, NumHist, Statistics

Response parfameters

ActionlD, ResponseCode, HistStandardValues

D.6.3.10.2| Conformance tests

The conformance tests are composed by one (1) positive test case.

Table D.111 — Test case 20.1

Identifier TC19.1
Applicable to All entity types
Verification of SUT functionality
Test type Positive

System undef test Subsystem

Test purpose

To verify the correct generation of angprocedural element report.

Test sequencg 1.  The test scope is an procedural element execution.

2. The tester sends a CreateRecipe request (1) to the SUT.

3. The SUT returns a “0O«~Action successfully executed”.

4.  During the procedural element execution shall be registered the start and end conditions
and dates, its¢eal duration, the water comsumption as well as any other data that should be
included jn the report according to the standard definition. The report shall includg¢ the
expected events.

5. If pessible, the pressure or the flow values should be modified during the executidn to
verify’the correct registration of maximum, minimum and average statistic values.

6. (CAfter the end condition has been reached, the tester sends a ReadReport request (2) t¢ the
SUT.

7. The SUT returns a “0 - Action successfully executed” and the report.

8.  The values included in the report should be similar to the registered at the step 4.

Request 1 pafametér;1 ActionID (string) “Test_20.1”
Request 1 pafameter 2 ProcedurallD (string) “P00X”
Request 1 parameter 3 EntityID (string) “E00X”

Request 1 parameter 4

EntityType (string)

<<Any valid entity type>>

Request 1 parameter 5

RecipeType (string)

<<Any valid procedural element>>

Request 1 parameter 6

StartDate (DateTime)

“YYYYMMDDhhmmssthhmm” in UTC ISO 8106.

Request 1 parameter 7

MaxDuration (integer)

“600”

Response 1 parameter 1

ActionID (string)

“Test_20.1"

Response 1 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Request 2 parameter 1

ActionID (string)

“Test_20.1"

Request 2 parameter 2

EntityID (string)

“E0OX”
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Request 2 parameter 3 ProcedurallD (string) “P0O0X”
Request 2 parameter 4 Instance (integer) “0”
Response 2 parameter 1 ActionID (string) “Test_20.1"

Response 2 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Response 2 parameter 3

Report (string)

“P00X,0, RecipeType,initial date (YYYYMMDDhhmmss), final date
(YYYYMMDDhhmmss), end condition reached, duration, volume,
<<irrelevant>>, max flow out, max flow out time stamp, min flow
out, min flow out time stamp, average flow out, max pressure out,
max pressure out time stamp, min pressure out, min pressure out

TITTTE Stamp, Started  operatton eventD, compietgd operation
eventID”

D.7 Tests over coordination brokers

D.7.1 Test application guide

The coordination broker functions as a router when the recipient of the'Tequests is an irriggtion entity
confrolled by a subsystem. In this case, the tests are limited to verifying the interfaces, using all the
communication protocols that the SUT supports. When requests are intended for a virtual irrigation
entjty controlled by the coordination broker, the test battery{defined for a subsystem shall be also

applied.

D.7.2 Verification interfaces tests

D.7|2.1 Well parameterized requests

D.7|2.1.1 Abstract conformance test

Table D.112 — Test description for well-written request submission

Test|purpose

To verify that(the SUT correctly implements the management interface as server and the
subsystem,interface as client.

Systeém under test

Coordination broker

Test|sequence

A tester acting as a MIS application sends requests to the SUT. A second tester, jcting as a
subsystem receives the requests that the SUT should route. It should be verifi¢d that the
requests send by the SUT to the second tester conform to the implementation of the
communications protocol being tested.

This test is performed for all methods that the SUT supports in the management intefface.

D.7{2.1.2 -Conformance tests

The conformance tests are composed by one (1) positive test case.

Table D.113 — Test case 21.1

Identifier

TC21.1

Applicable to

All entity types

Verification of

Management and subsystem interface

Test type

Positive

System under test

Coordination broker

Prerequirement 1

The entity “E00X” shall exist in the SUT.

Prerequirement 2

The SUT has access to “E00X” using hte subsystem interface.
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Prerequirement 3 The testers shall use one of the communication protocols supported by the SUT in each
interface.
Test purpose To verify the correct processing of well formulated requests in the management interface.
Test sequence 1. The communications protocol to be used at each SUT interface in the test case shall be
registered.

The tester sends a request (1) to the SUT.
The SUT sends a request (2) to the second tester which acts as a subsystem.

The tester returns to the SUT a "0 - Action successfully executed" response and a
controlled and correct content for the request.

5 The SUT Teturms a0 ACUON SUCCEsSsIully executed —amnd e CONMENnt of e Tesppnse
obtained from the second tester to the tester that made the original request.

6. The contents of the request (2) and the response returned by the SUT in'step 5 are
verified to confirm that both comply with the specifications of the standard for |that
method and the communications protocol being tested.

This sequence should be repeated for the common methods defined! for” both interfaces
supported by the SUT.

D.7.2.2 Bpd parameterized requests
D.7.2.2.1 | Abstract conformance test

Table D.114 — Test description for bad-written request submission

Test purpose To verify that the SUT correctly implements the\nianagement interface as server and tle
subsystem interface as client.

System undef test Coordination broker
Test sequencg A tester acting as a MIS application sends bad requests to the SUT. A second tester, acting asfa
subsystem receives the requests that'the SUT should route. It is verified that the SUT do n¢t

-t

send bad requests to the second(tester and that returns a expected error message to the fir§
tester.

This test is performed forallmethods that the SUT supports in the management interface.

D.7.2.2.2 | Conformance tests
The conforfmance tests are composéd by one (1) negative test case.

Table D.115 — Test case 22.1

Identifier TG622.1

Applicable to All entity types

Verification o Management and subsystem interfaces

Test type Negative

System underltest Coordinationbreker

Prerequirement 1 The testers shall use one of the communication protocols supported by the SUT in each
interface.

Test purpose To verify the filtering of bad parameterized requests in the management interface.
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Test sequence

The communications protocol to be used at each SUT interface in the test case shall be
registered.

The tester sends a bad parameterized request (1) to the SUT.

The SUT returns a "2-Lexical error" and does not send the request to the subsystem
interface.

This sequence should be repeated for the common methods defined for both interfaces
supported by the SUT. Random values shall be entered in all parameters of all requests that
support them.

D.7.2.3 Events tests

D.7

2.3.1 Abstract conformance test

Table D.116 — Test description for events subscription and unsubscription

Test|purpose To verify that the SUT executes the suscription and the unsuscription to-an entity evénts.

Syste¢m under test Coordination broker

Test|sequence Acting the SUT as client in the subsystem interface, the Subscription and unsyibscription
methods should be tested, verifying in a tester acting as ‘@"subsystem that the subsctiption and
unsubscription requests are correctly received. A seéond tester is used to act as c}ient of the
event interface to generate events and send them to the SUT. The SUT should receive the events
as server in the event interface and processes them correctly.

D.7|2.3.2 Conformance tests

The

conformance tests are composed by one (1) positive test case.

Table D.117— Test Case 23.1

Idenfifier TC23.1

Appljcable to All entity types

Veriffcation of Subsystem andyevent interfaces.

Test fype Positive

Systdm under test Coordination broker

Prerg¢quirement 1 The testers shall use one of the communication protocols supported by the| SUT in each
interface.

Test purpose To verify the ability of the SUT to subscribe, unsubscribe, receive, and process events.

Test pequence 1. The communications protocol to be used in the SUT subsystem and event interfaces is

registered.

2. A SubcribeEvent request (1) is sent to the first tester via the SUT user interface. It is
verified that the content of the request (1) respects the definition of the stgndard for the
communication protocol used. The server path to send the events shall be registered.

3—TFhe-testerrettaras-a—0—Aetion-—steeessfully-exeeuted—respense-to-the-SH¥ It is required
to verify that the SUT correctly receives and interprets the response.

4.  Once step 3 is verified, a NewEvent request (2) is generated in a second tester, with an
event addressed to the path indicated in the request (1). The response returned by the
SUT to the tester is verified, being the expected "0 - Action successfully executed".

5. The verification is done in the user interface of the SUT where the event has been correctly
registered.

6. An UnSubcribeEvent request (3) is sent through the SUT user interface to the first tester.

7.  The tester returns a "0 - Action successfully executed" response to the SUT. It is required

to verify that the SUT correctly receives and interprets the response.
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D.7.2.4 Access and permission tests

D.7.2.4.1 Abstract conformance test

Table D.118 — Test description for access and permission

Test purpose

To verify that the SUT correctly implements access mechanisms and permissions for clients
accessing its management or event interface, as well as for client access using the subsystem

interface.

System under test

Coordination broker

Test sequencg A tester acting as MIS application requests from the SUT the identifiers of all the irrigation
entities it has loaded and to which this tester has access permission.
D.7.2.4.2 | Conformance tests
The conformance tests are composed by one (1) positive test case.
Table D.119 — Test Case 24.1
Identifier TC24.1
Applicable to All entity types
Verification of] Management interface
Test type Positive
System under fest Coordination broker
Prerequirement 1 “E00X”, “E00Y”, “E00Z”, “E00V” y “EO0W”'shall exist in the SUT.
Prerequiremeft 2 The management tester shall have aécess to the entities "E00X" and "E00Y".
Prerequirement 3 The management tester only have permission to execute the Read and Write methods.
Prerequirement 4 The SUT have all the data ofaecess to the testers of the subsystem interface.
Test purpose To verify that the SUT{manages permits and accesses to irrigation entities correctly.
Test sequence 1. The tester sénds a Read request (1) to the SUT intended for "E00X".
2. The SUT returns a "0 - Action successfully executed" and the value of the prdperty
registéred in the destination subsystem tester.
3. The tester sends a Read request (2) to the SUT intended for "EOOW".
4. _“The SUT returns a "1 - Execution error”.
52\ “The tester sends a Write request (3) to the SUT for "E00Y".
6. The SUT returns a "0 - Action successfully executed" and updates the property value |n the
destination subsystem tester.
7. The tester sends a Write request (4) to the SUT for "EO0V".
8. The SUT returns a "1 - Execution error”.
9. The tester sends a request (5) for a method intended for “E00X” for which it s not

authorized.
10. The SUT returns a "1 - Execution error".

Request 1 parameter 1

ActionID (string)

“Test_24.1"

Request 1 parameter 2

EntityID (string)

“E00OX”

Request 1 parameter 3

PropertyName (string)

<<Any PropertyName>>

Response 1 parameter 1

ActionID (string)

“Test_24.1"

Response 1 parameter 2

ResponseCode (string)

“0 - Action successfully executed”

Response 1 parameter 3

Value

<<Value of the property>>

Request 2 parameter 1

ActionlID (string)

“Test_24.1"
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Request 2 parameter 2

EntityID (string)

“BEOOW”

Request 2 parameter 3

PropertyName (string)

<<Any PropertyName>>

Response 2 parameter 1

ActionID (string)

“Test_24.1”

Response 2 parameter 2

ResponseCode (string)

“1 - Execution error”

Request 3 parameter 1

ActionID (string)

“Test_24.1”

Request 3 parameter 2

EntityID (string)

“E00Y”

Request 3 parameter 3

PropertyName (string)

<<Writable PropertyName>>

X olid 1
varmravarac

). e 4
Requ PStoparameter-r

ol Ladai hY
varnac otUgy

Resp¢nse 3 parameter 2

ActionID (string)

“Test_24.1"

Resp¢nse 3 parameter 3

ResponseCode (string)

“0 - Action successfully executed”

Request 4 parameter 1

ActionID (string)

“Test_24.1"

Request 4 parameter 2

EntityID (string)

“EOOV”

Request 4 parameter 3

PropertyName (string)

<<Writable PropertyName>>

Respdnse 4 parameter 1

Value (string)

<<Valid value>>

Respdnse 4 parameter 1

ActionID (string)

“Test_24.1"

Respdnse 4 parameter 2

ResponseCode (string)

“1 - Executien.error”

Parameters of request 5

Parameters required for the request 5, intenided for “E00X”.

Respgnse 5 parameter 1

ActionID (string)

“Tést.24.1”

Respdnse 5 parameter 2

ResponseCode (string)

“I’- Execution error”

D.7.3 Specific test for management interface methods

D.713.1 Test of “Reading the identifiers of all irrigation entities known by

(ReadEntityIDs method)”

D.7{3.1.1 Abstract conformance test

Table D120 — Test description for ReadEntityIDs method

the SUT

Test|purpose

To verify that the SUT correctly implements access mechanisms and permissiong
accessing its management or event interface, as well as for its client accesg

subsystem interface.

for clients
using the

Syste¢m under test

Coordination broker

Test|sequence

A tester acting as MIS application sends requests to the SUT. Access to som
methods and entities has been assigned to the tester in the SUT user interface. T}
have all the data needed to access the irrigation entities that are interoperated through the

subsystem interface.

b irrigation
he SUT also

D.7.3.1.2 Conformance tests

The conformance tests are composed by one (1) positive test case.

Table D.121 — Test Case 25.1

Identifier

TC25.1

Applicable to

All entity types

Verification of

Management interface

Test type

Positive
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System under test Coordination broker

Prerequirement 1 The testers shall use one of the communication protocols supported by the SUT.
Prerequirement 2 “E00X”, “E00Y”, “E00Z”, “E00V” y “EO0W” shall exist in the SUT.
Prerequirement 3 The tester only have access to “E00X”, “E00Y” and “E00Z”.

Test purpose

To verify that the SUT returns the identifiers of all irrigation entities to which the tester has
authorized access.

Test sequence

1. The communications protocol to be used in the SUT management interface is registered.
2. The tester sends the SUT a ReadEntityIDs request (1) with the necessary data for its

1 : : 1. 1 - 1 11 c 1£ 1 . £
JAULIICTIUCAUUIL, aLCUTUIITE LU UIC STLUTILY HICUIIUUW UCTHITU TUT UIT IIILCT IdL .

3. The SUT returns "0 - Action successfully executed" and the EntitylDs of the entitief that
have been granted access to the tester.

Request 1 par

meter 1 ActionID (string) “Test_24.1"

Response 1 pa

rameter 1 ActionID (string) “Test_24.1"

Response 1 pa

rameter 2 ResponseCode (string) “0 - Action successfully executed”

Response 1 pa

rameter 3 EntityIDs “E00X”, “E00Y”, “E00Z”

D.7.3.2 Test of “Reading the static data of an irrigation entity known by the $UT
(ReadEntityData method)”
D.7.3.2.1 | Abstract conformance test
Table D.122 — Test description for ReadEntityData method
Test purpose To verify that the SUT returns the stati¢, data of an irrigation entity that has been previoufly

loaded with all its characteristic data.

System unde}

test Coordination broker

Test sequenc

p A tester acting as MIS application requests from the SUT the static data of an irrigation entjty
that it has loaded and towhich this tester has access permission. The response verifies that i:e
SUT correctly returns Jthe data of the requested entity, as well as respecting the
implementation of.the.management interface.

D.7.3.2.2 | Conformance tests

A set of tesfs made up of the following are performed:

1) One (1] positive test;and

2) One (1)) positivetest.

Table D.123 — Test Case 26.1

Identifier TCZ26.1
Applicable to All entity types
Verification of Management interface
Test type Positive
System under test Coordination broker
Prerequirement 1 The testers shall use one of the communication protocols supported by the SUT.
Prerequirement 2 “E00X”, “E00Y”, “E00Z”, “E00V” y “EOOW” shall exist in the SUT.
Prerequirement 3 The tester only have access to “E00X”, “E00Y” and “E00Z".
Prerequirement 4 The Test Case 24.1 has been successfully tested previously.
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Test purpose

To verify that the SUT returns the static data of the irrigation entities to which the tester has
authorized access.

Test sequence

1.
2.
3.

The entities registered in test case 24.1 shall be used.
The communications protocol to be used in the SUT management interface is registered.

The tester sends to the SUT a ReadEntityData request (1) with the necessary data for its
authentication.

The SUT returns "0 - Action successfully executed" and the static data of the requested
entity, including null values for all those parameters that have not been entered. The data
returned by the SUT in the response corresponds to the data registered in its user interface.

Requ agt 1 parameter 1

ActionID (cﬁ'ing)

“Test 251"

Request 1 parameter 2

EntityID (string)

“E00X”

Respgnse 1 parameter 1

ActionID (string)

“Test_25.1”

Resp¢nse 1 parameter 2

ResponseCode (string)

“0 - Action successfully executed’,

Respgnse 1 parameter 3 to n

Static data

The SUT returns all static data from the irrigation entity. Each

of the following shall be pasameters of the Resp
EntityLevel, EntityType;€ontrolLevel, SpatialDa

nse 1:

ka,

PrecursorEntities, SucecessorEntities, ChildEntitiles,

ParentEntity, InternalFlowOut, PressureOut, De
DesignFlowRate{ Galiber, Temperature, Relative|
SolarRadiatiém, WindParameters, Rainfall,

CumulativeVolumeln, InternalFlowlIn, Pressurel
SoilWaterContent, SoilWaterPotential, SoilTemp
SoilCenductivity, Behavior, DesignSimultaneity,
DesighCapacity, DesignAutonomy, ActivityStatu
SystemStatus, OpeningDegree, Area, MeterRepl
PowerOnTimeCounterStart, EnergyMeterCount

ignPressure,
Humidity,

n,

erature,
DesignPower,
2
cementEvent,
rStart

Table D.124"— Test Case 26.2

Identifier

TC26.2

Applicable to

All entity types

Veriffcation of

Management interface

Test fype

Negative

Systgm under test

Coordination broker

Prer¢quirement 1

The testers shall use one of the communication protocols supported by the SUT.

Prer¢quirement 2

“E00X”, “E00Y”, “E00Z”, “E00V” y “EO0OW” shall exist in the SUT.

Prer¢quirement 3

The tester only have access to “E00X”, “E00Y” and “E00Z”.

Prer¢quirement4

The Test Case 24.1 has been successfully tested previously.

Test purposée

To verify that the SUT returns an error message when the tester requests the s
non-existent or a non-access authorized irrigation entity.

fatic data of a

Test sequence

I'ne entities registered 1n test case 24.1 shall be used.

The communications protocol to be used in the SUT management interface is registered.

The tester sends to the SUT a ReadEntityData request (1) with the necessary data for its

authentication.

4.  The SUT returns "1 - Execution error”.

Request 1 parameter 1 ActionlID (string) “Test_25.2"
Request 1 parameter 2 EntityID (string) “E00X”
Response 1 parameter 1 ActionlID (string) “Test_25.2”

Response 1 parameter 2

ResponseCode (string)

“1 - Execution error”
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D.7.4 Routing test

D.7.4.1.1 Abstract conformance test

Table D.125 — Test description for routing

Test purpose

To verify that the SUT correctly routes the requests to the subsystem controlling the
destination irrigation entity.

System under

test

Coordination broker

Test sequence A tester acting as a MIS application send a request to the SUT for an irrigation entity it has
registered. The SUT should send the requests to the subsystem controlling the destinatiqn
irrigation entity.

D.7.4.1.2 | Conformance tests

The conformance tests are composed by one (1) positive test case.

Table D.126 — Test Case 27.1

Identifier TC27.1

Applicable to All entity types
Verification of Management interface
Test type Negative

System unde}

test

Coordination broker

Prerequirem¢nt 1

The testers shall use one of the communieation protocols supported by the SUT.

Prerequirem¢nt 2

“E00X”, “E00Y”, “E00Z”, “E00V” y “EQOW” shall exist in the SUT.

Prerequirem¢nt 3

"E00X" and "E00Y" are associated with testers that implement different communicgtion
protocols.

Test purpose

To verify that the SUT\correctly routes requests to the subsystems controlling registered
irrigation entities.

Test sequence

1. The communications protocol to be used in the SUT management interface is registergd.
2. The tester'sends two (2) Read requests (1) and (2) to the SUT.

3. The SUT routes the requests to the testers prepared to act as subsystems througl} the
subsystem interface. For each request, the SUT uses the communications profocol
assigned to each tester when registering the irrigation entities to which the requests are
addressed. The requests send by the SUT to the testers conform to the diffgrent
communication protocol implementation included in this document.

4. Both testers return to the SUT a "0 - Action successfully executed" and a correct yalue
according to the requests (1) and (2).

5.  The SUT returns the obtained responses to the first tester. It is verified that the responses
are the expected.

This sequence shall he pprfnrmpd with all methods common to bhoth interfaces|and

implemented by the SUT.

D.7.5 Subsystem performing tests

D.7.5.1.1 Abstract conformance test

Table D.127 — Test description for subsystem performing

Test purpose

To verify that the SUT behaves as a subsystem when controlling virtual irrigation entities.

System under test

Coordination broker

Test sequence

A tester acting as a MIS application sends requests to the SUT referring to an irrigation
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the subsystems shall be permormed.

entity that it has registered and with its control assigned. All the applicable tests defined for

D.7

.5.1.2 Conformance tests

The conformance tests to be performed for an irrigation entity controlled by the SUT are the included in

the
1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
D.§
D.8

An
acc
lim

responses received to its requests.

following clauses of this document:

D.6.2.2 Test “Reading a property of an entity (Read method)”;

D623 Test “Writing a property of an entity (Write method)”;
D.6.2.4 Test “Creating a procedural element (CreateRecipe method)”;
D6.2.5 Test “Read the procedural elements loaded in the SUT (ReadProcedurallDs methg
D6.2.6 Test “Stop a procedural element (StopRecipe method)”;
D.6.2.7 Test “Reading a procedural element report (ReadReport method)”;
D.6.2.8 Test “Reading the history of a property (ReadStandardHistmethod)”;
D.7.2.9 Test “Subscription to an entity events (SubscribeEyent method)”;
D.7.2.10 Test “Unsubscription to an entity events (UnSubscribeEvent method)”;
D.7.2.11 Test “Generation of an entity event (NewEyent method)”.

Tests over management information systems
.1 Test application guide
MIS application can implement a:variable number of the methods defined in this

rding to the management needs-it intends to cover. The battery of tests in any MIS ap
ted to verify compliance with\the management interface as well as the correct interpret:

d)";

document,
plication is
ition of the

D.8.2 Managementinterface verification
D.8|2.1 Abstractconformance test
Table D.128 — Test description for management interface verification

Test|purpose To verify that the SUT respects the management interface and correctly interprets the
exchanged data.

Systenmurdertest MISapptication

Test sequence The MIS application, acting as SUT sends requests to a tester who acts as coordination broker.
The requests received by the tester allows to verify if the SUT respects the management
interface for the methods it implements. The answers provided by the tester are correctly
interpreted by the SUT.

D.8.2.2 Conformance tests

The conformance tests are composed by three (3) positive test cases.
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Table D.129 — Test Case 28.1

Identifier

TC28.1

Applicable to

All entity types

Verification of

Management interface

Test type

Positive

System under test

MIS application

Prerequirement 1

The entity “E00X” shall exist in the SUT.

Prerequirem¢nt 2 I'he SUT has access to "EOUX™ over the subsystem interface.

Prerequirem¢nt 3 The testers shall use one of the communication protocols supported by the SUT.
Prerequiremg¢nt 4 The Test Case 24.1 has been successfully tested previously.

Test purpose To verify the ability to process well-parametered requests in the management interface{ and

send them correctly.

h

Test sequence

1. The communications protocol to be used in the SUT management interface in the|
case is registered.

A request (1) is sent to the tester from the SUT user interface.
The content of the request (1) received by the tester is-verified.

4. The tester returns a "0 - Action successfully ‘executed” and the content of a
parameterized response.

5.  The SUT shall register the correct receptien ‘of the response and the content sha
updated, verifying in the user interface)the correct interpretation of the recd
response.

This sequence shall be repeated for alkmethods that the SUT supports in the manage
interface.

test

well

I be
ived

nent

Table D.130 — Test Case 28.2

Identifier

TC28.2

Applicable to

All entity types

Verification off

Management intetface

Test type Positive
System under fest MIS application
Prerequirement 1 The testers shall use one of the communication protocols supported by the SUT.

Test purpose

To)verify the ability of the SUT to filter error responses obtained in the management interfa

ce.

Test sequence

1. The communications protocol to be used in the SUT management interface in the tes
is registered.

A request (1) is sent to the tester from the SUT user interface.

The content of the request (1) received by the tester is verified.

[ case

4 Thatastarraturnce 2 "1 Dyacution appop!

5. The SUT shall record the response and the error reported.

This sequence shall be repeated for all error types that are defined in the document for the

management interface.

Table D.131 — Test Case 28.3

Identifier

TC28.3

Applicable to

All entity types

Verification of

Management interface

Test type

Negative
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System under test MIS application
Prerequirement 1 The testers shall use one of the communication protocols supported by the SUT.
Test purpose To verify the ability of the SUT to filter bad parameterized responses obtained in the

management interface.

Test sequence 1. The communications protocol to be used in the SUT management interface in the test case
is registered.

A request (1) is sent to the tester from the SUT user interface.
The content of the request (1) received by the tester is verified.

The tester returns a "0 - Action successfully executed" and a bad parameterized content.

G W

The SUT shall record the response and to generate an error in its user interfage.

D.9 Testsreport

D.9.1 General

The tests report should include the following information.
D.9.2 SUT data

The first part of the report includes the characteristic data ef\the SUT, based on its Impl¢mentation
Conformance Statement (ICS):

1) [name of the owner of the product;

2) |trade name;

3) |stated irrigation entities controlled by the"SUT;

4) |expected functionalities;

5) |extended functionalities supported;

6) |the set of tests to be performed.

D.9.3 Testdata

The test data thatshould be covered in the report including:

1) |areference to this document (i.e. ISO 21622-3) and the version implemented by the SUT;

2) |series number of all the hardware elements tested as well as all the software version, including OS;

3) description of the type test module used (hydraulic or simulated), including the identification
(model and specifications) of all the elements included in it, regardless if they are hydraulic or
electronic;

4) if proceed, manometric pressure recorded during the tests, pilot setting pressure and volume of
outflow.

D.9.4 Results
The results of the tests that shall be covered in the report include the following:
1. identification of all the test cases performed;
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2. expected result and the criteria to accept every stage of each test;
3. theresult obtained in each test case, indicating the non-accomplishments detected if exists;

4. abrief of passed, non-passed and non-performed test cases.
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Annex E
(informative)

Coordination broker software requirement specifications

E.1 Overview

E.1

Thi
bro

1 General

kers.

The objective is to establish the functional and non-functional requirements of-a‘Coordinatio

kee

Thi

ping with this document and its implementation annexes.
b annex specifies:
minimal functions to guarantee the basic functional operatioh of a coordination broker;

desirable functions to adapt to the needs of the end user.

The purpose of this annex is to orient the development of coordination brokers adap

doc

ument, describing all factors affecting the produetand its requirements.

b annex is a functionalities requirement specification to facilitate the development of cqordination

h broker in

rted to this

[t agldresses technical specialists in software application and communications system development.

Coordination brokers suited to the needs’ of each user may be developed in accordanc

spe
ent

E.1
E.1

The

Cifications of this annex. In any casé,’all coordination brokers should support each of th
ties defined in the physical model

2 Definitions

3 System description

mamnagement systems, performing the following basic functions:

mapping.rrigation entities and their associations with the subsystems controlling them;

e with the
b irrigation

coordination broker is a software element that provides interoperability between subsystems and

creation of an abstraction layer: management applications do not to require informatio]l about the

— coordination between subsystems, providing these with the information they require, regardless of

The

origin.

additional functions that a coordination broker can perform include:

— compilation of reports, records and events from the subsystems controlling the mapped irrigation

entities;

— data consolidation and storage, acting as a data bank those compatible systems can connect to;
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1 of virtual irrigation entities.

The coordination broker should provide three communication interfaces to stablish interoperability:

— management interface;

— subsystem interface; and

event interface.

E.1.4 Terhmnologicalenvironment

The coordination broker described is an application that attends to requests from the managen
interface, dxecuting the functions associated to it and sending the required requests to the:subsyst

it coordina

a servg

d Serve

a clien

E.1.5 Ste

Developmse
document,

This annes
Specificati
requireme

E.1.6 Ar

The coordi
system ope

For th
model
resour

es. Hence, the coordination broker is:

r that attends to requests from the management interface;
r that receives events from the event interface; and

f that sends requests through the subsystem interface.
ndard and regulatory specifications

nt of the coordination broker should comply sawith the specifications defined in
as well as its implementation annexes.

should observe IEEE 830-1998 IEEE Recommended Practice for Software Requiremsd
ns, but only to define functionalities and without stablish any other particular softw
It or specification.

chitecture

phation broker should observe two different architectural patterns, depending on the viey
ration:

b communications ‘view is used the client-server architecture as a distributed applica
where tasks are)distributed among the resource or service providers (servers) and
ce users (clients). In this sense, the coordination broker should implement the th

standalrd interfaces;acting with two roles:

cli

se

ent towards the subsystem level, using the data provided by them;

lent
PIms

this

ents

rare

v of

rion
the
ree

Fueat towards the manacoment level nravidinag data to any MIS-
v &t o) - v 5 Y 5

— server towards the subsystem level, designed to the subsystems event collection.

data and business logic from the user interface.

E.1.7 Us

er interface

For the functional view, the architectural pattern to use is the “model-view-controller”, separating

The coordination broker also provide a user interface for enabling certain cases of use described in E.9.
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.8 Communication interfaces

The coordination broker should implement three interfaces:

E.1

management interface to receive requests.
subsystem interface to make requests.

event interface to receive events.

9—Restrictions

The coordination broker should support the irrigation entities described in this document.

E.1

No

10 Memory requirements

memory use restrictions exist for the coordination broker.

E.2l Data model

E.2

1 General

The coordination broker should assure data persistence for the static data for all the irrigat

ent

bred for administration, whatever their level in the physical model.

Additionally, the coordination broker should be able to store:

E.2

reports from all procedural elements, in kéeping with their standard definitions;

standard history of the mandatory and‘extended properties reported from all the irrigat
registered in the coordination broker, regardless of its level in the physical model;

all procedural elements, fundamentally operations.

2 Data model: Report

Tablle E.1 describes thé-attributes and data types of reports.

Table E.1 — Report data model

Attribute Type

Report String

Status Status
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E.2.3 Data model: Standard history
Table E.2 describes the attributes and types of standard history.

Table E.2 — Standard history data model

Attribute Type
EntityID String
PropertyName String
HistStandardValues String

E.2.4 Data model: Procedural element
E.2.4.1 General

Table E.3 describes the attributes and types of all procedural elements (procedures, unit procedures
and operatjons).

Table E.3 —Procedural element data model

Attribute Type
ProcedurallD String
EntityID String
RecipeType RecipeType
Status Status

E.2.4.2 Epumerated Status

Table E.4 describes the possible statuses ofa procedural element.

Table E:4 —Status enumeration

List of values

Idle

Running

Stopped

Completed

Unknown

The procedural elements executed by virtual entities shall not show the Status value Unknown.
E.2.5 Data model: Irrigation entity
E.2.5.1 General

Table E.5 describes the attributes of an irrigation entity. This set of attributes may be extended if new
types of irrigation entities containing other characteristic data are incorporated into the physical model.
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Table E.5 —Irrigation entity data model

Field Type Applies to
Identification
EntitylD string All
EntityLevel EntityLevel All
EntityType EntityType All
ControlLevel ControlLevel All
Location
SpatialData string All
PrecursorEntities string All
SuccessorEntities string All
ChildEntities string All
ParentEntity string All
Communication
Path string All
CommProtocol CommProtocol | All
Design
InternalFlowOut boolean HYS, VIH, MIH, NBU, INT, SSS and NCP
PressureOut boolean HYS, VIH, MIH, NBU, INT, SSS and NCP
DesignPressure integer HYS, VIH, MIH, IHG, NBU, INT, PMS, PML and SSH
DesignFlowRate decimal HYS, VIH, MIH, IHG, NBU, INT, PMS, PML and SSH
Caliber integer HYS, VIH, MIH, NCP
Temperature boolean HYS, VIH, MIH, [HG, PMS, RSV, SSS and NCP
RelativeHumidity boolean HYS, VIH, MIH, IHG, PMS, RSV, SSS and NCP
SolarRadiation boolean HYS, VIH, MIH, IHG, PMS, RSV, SSS and NCP
WindParameters boolean HYS, VIH, MIH, IHG, PMS, RSV, SSS and NCP
Rainfall boolean HYS, VIH, MIH, IHG, PMS, RSV, SSS and NCP
CumulativeVolumeln boolean IHG, NBU, INT, PMS and NCP
InternalFlowIn boolean IHG, NBU, INT, PMS and NCP
Pressureln boolean IHG, NBU, INT, PMS and NCP
SoilWaterContent boolean HYS, VIH, MIH, IHG, PMS, RSV, SSS and NCP
SoilWaterPotential boolean HYS, VIH, MIH, IHG, PMS, RSV, SSS and NCP
SoilTemperature boolean HYS, VIH, MIH, IHG, PMS, RSV, SSS and NCP
SoilConductivity boolean HYS, VIH, MIH, IHG, PMS, RSV, SSS and NCP
Behavior Behavior IHG
DesignSimultaneity integer NBU, INT and SSS
DesignPower integer PMS and PML
DesignCapacity integer RSV
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Field Type Applies to
DesignAutonomy integer RSV
ActivityStatus boolean NCP, INT and NBU
SystemStatus boolean NCP, INT and NBU
Mode boolean INT y NBU
OpeningDegree boolean NCP, INT and NBU
Area integer SSS and SSB
Historical
MeterReplacementEvent string HYS, VIH, MIH, [HG and NCP
Power()nTimeCounterStart | string PMS and PML
EnergyMeterCounterStart string PMS

E.2.5.2 Epumerated EntityLevel

Enumerated EntityLevel may have the values in Table E.6.

Table E.6 —EntityLevel enumeration

List of values
Empty
Area
ProcessCell
Unit
EquipmentModule

E.2.5.3 Epumerated EntityType

Enumerated EntityType may have the yalues described in Table E.7. This list can be extended whene

a new type|of irrigation entity is introduced into the physical model.

Table E.7 —EntityType enumeration

List of values Name
HYS Simple irrigation hydrant
IRA Irrigation sector
INT Irrigation network
PMS Pumping station
PML Pumping line
RSV Reservoir
SSS Solid set irrigation system
SSB Solid set irrigation block
NCP Network control point
VIH Virtual irrigation hydrant
MIH Manual irrigation hydrant
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List of values

Name

HYG

Irrigation hydrants group

NBU

Network branch

Empty

No value is declared

E.2.5.4 Enumerated CommProtocol

Enumerated CommProtocol may have the values described in Table E.8. This list can be extended

Wh navar A mnaws  coxmmannicatione  nentacnl  dc dnteaducad ond dofinad
Revetr—-d €6 S ¥ aha—¢ce <t

with
WHH

Hc
HS

TTre-vy TIrrrrerrrecoreroTt

implementation annex.

OtotToT ™ TIrerocrereecer T e

Table E.8 —CommProtocol enumeration

List of values

SOAP12

REST

E.2)5.5 Enumerated RecipeType

Enymerated RecipeType may have the values describedin Table E.9. This list can bg

whé¢never a new type of irrigation entity is introduced into:the physical model.

Table E.9 — RecipeType enumeration

Listof values

IrrigationRecipel

IrrigationRecipe2

IrrigationRecipe3

IrrigationRecipe4

IrrigationGroupRecipel

NetworkBranchRecipel

PumpingRecipel

PumpingRecipe2

PumpingRecipe3

PumpingRecipe4

PumpingRecipe5

ControlPointRecipel

IrrigationNetworkUnitProcedurel

SolidSetUnitProcedurel

PumpingUnitProcedurel

ReservoirUnitProcedurel

E.2.5.6 Enumerated ControlLevel

Enumerated ControlLevel may have the values described in Table E.10.
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Table E.10 —ControlLevel enumeration

List of values

Empty

HigherControlLevel

LowerControlLevel

E.2.5.7 Enumerated PropertyName

Enumerated PropertyName may have the values described in Table E.11. This list can be extended
whenever § new type of irrigation entity is introduced into the physical model.

Table E.11 —PropertyName enumeration

List of values

ActivityStatus

SystemStatus

Mode

CumulativeVolumeOut

InternalFlowOut

PressureOut

OpeningDegree

Temperature

RelativeHumidity

SolarRadiatien

WindParameters

Rainfall

CumulativeVolumeln

InternalFlowIn

Pressureln

InstantPower

EnergyConsumption

EntityPerformance

PowerOnTime

SoilWaterContent

SoilWaterPotential

SoilTemperature

SoilConductivity

Capacity

E.2.5.8 Enumerated Behavior

Enumerated Behavior may have the values described in Table E.12.
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Table E.12 —Behavior enumeration

List of values Description
Empty No behavior is declared.
Behaviorl The irrigation entity presents simultaneity restrictions between the
entities it contains.

Behavior2 The irrigation entity simultaneously operates the entities it contains.
E.3—Minimal-functions— Coordination-breker
E.3{1 Function 1: Irrigation entity identification
The applications connected by the management interface should access an irrigation entif
EntjtyID. The coordination broker should transact connections linking it to the access

con

E.3

The
sho

The

whilch serves as the specific identifier for the irrigation entity. This identifier should be uni

the

Wh
env|

entjty, including statement of its held extended properties.

Dur

frolling subsystem.
2 Function 2: Irrigation entity administration

coordination broker should manage the irrigation entities to>manage. The coordinat
uld enable the creation, deletion and modification of irrigatioh entities.

irrigation entities in the coordination broker domain ate identified by an unique ID callg
irrigation entities to manage and control.

b1 creating a new irrigation entity or modifying one, the coordination broker should
jronment for its configuration. Configuration requires the entry of all the data about th
ing the creation or modification process, the coordination broker should:

verify that the data enteredicomply with the format defined in this document;

guarantee that the epunierated data only have the values described in the data model;
check that no duplicate irrigation entity identifiers (EntityIDs) exist;

check for eompatibility errors in the EntityLevel and EntityType fields, which should
physicakmodel established in this document;

y using its

Path of its

ion broker

d EntitylD,
que among

provide an
b irrigation

'espect the

require the ParentEntity field for all irrigation entity not occupying the ProcessCell level at the

pvshical model;

modify the ChildEntities field of the entity exercising as ParentEntity for the irrigation entity being
created. In both cases, the ParentEntity field shall be unique and shall contain a valid EntityID. The

ChildEntities field shall be a set of valid EntityID identifiers;

require the PrecusorEntities field for all irrigation entity not occupying ProcessCell level. Establish
an override mechanism for this requirement for each other irrigation entity without any precursor

entity, attending to the exceptions defined in this document;
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modify the SuccessorEntities field of the entity exercising as PrecursorEntities for the irrigation

entity being created. The PrecursorEntities and the SuccessorEntities fields shall be a set of valid
EntityID identifiers;

verify,

if possible, the connection with the subsystem controlling the irrigation entity;

identify the communications protocol to use in communicating with the irrigation entity by

selecting it from a list of possible values that may be extended. Should the irrigation entity be a

virtual

identi
coordi

When an
ChildEntiti

The coordi
the values

E.3.3 Fu

The purpo
coordinati

E.3.4 Fupction 4: Management of coordination broker access over the managem

entity controlled by the coordination broker, this identification may be omitted;

¥ whether or not the irrigation entity being created is a virtual entity controlled by
hation broker. If so, E.5.6 is also applicable.

irrigation entity is deleted, the coordination broker should delete it fromh»the list

bs associated to the ParentEntity in question.

hation broker should check and validate the hydraulic connections established by compa
bntered in the PrecursorEntities and SuccessorEntities fields (material$ and diameters).

hction 3: Coordination broker authentication

se of this function is to guarantee coordination broker authenticity. To achieve this,
dn broker publishes a digital certificate guaranteeing its.atithenticity.

interface

Any MIS W
itself. The
implement

Through it
manageme

the cre

rishing to access the coordination broker\through the management interface authenti
authentication methods to be used for interface access are those described in
ation annexes for the management interface.

s user interface, the coordination broker should enable the MIS able to access over
nt interface, allowing:

ation of new permissions for a new MIS;

— the deletion of permissionsfor a MIS; and

the mg

E.3.5 Fu

The subsy

dification ofpermissions for a MIS.
nction 5:Subsystem access management

ctens implements one of the authentication methods described in the implementa
PRl SN

the

of

ring

the

ent

Cate
the

the

tion
ible

annexes fo
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authentication methods described to guarantee its connectivity to the subsystems.

The subsystem access management takes place from the user interface, from which the following may
be performed:

— creating access permission to a subsystem;

— deleting access permission to a subsystem; and

— modifying access permission to a subsystem.
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coordination broker should store the permissions in a secure way.

E.3.6 Function 6: Subsystem entity access levels

The purpose of this function is to manage the access levels to a subsystem irrigation entity from a MIS. A
MIS should not be able to execute just any method on the subsystems and over the coordination broker.

There are two access levels to an irrigation entity from any MIS client (pre-authorised according to
E.3.5):

Thd

Access to Irrigation entities; and

Invoking the methods of the management interface.

defined for each management interface client:

E.3

The
ent
Co0

Onl

to what irrigation entities it has access; and

what methods it can invoke in the subsystem interface.

pugh its user interface, the coordination broker should enable'the administration of:
Management interface clients authorizations to the irrigation entities; and

the authorized methods that each client may execute.

interface

coordination broker receives requests from the management interface intended to th
ties controlled by the subsystems. When the data has not been requested prev
Fdination broker should propagate the request over the subsystem interface to obtain it.

mamnagement level to the'subsystem level. The coordination broker reviews requests and che

the

The
rety

data requested are‘already available.

coordinatiombroker may check the requests received in accordance with E.5.2. Should a
rn over, the subsystem interface an error message, these should be propagated

managementinterface.

coordination broker should implement an access management system where the following are

7 Function 7: Requests propagation‘to subsystem interface over the management

e irrigation
jously, the

y those requests received that are common to both interfaces should be propagated from the

rk whether

subsystem
over the

ument.

Tal11e E.13 describes the scope of propagation for each of the methods established by this doq

Table E.13 — Propagation of methods

Name Propagation from Management to Subsystems
Write Yes
Read Yes
ReadStandardHist Yes, provided that the data requested are verified as not previously existing in the

coordination broker.

CreateRecipe Yes

StopRecipe Yes
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Name Propagation from Management to Subsystems
ReadProcedurallDs Yes
ReadReport Yes, provided that the data requested are verified as not previously existing in the
coordination broker.

E.3.8 Function 8: Connection with subsystems

The coordination broker should act as a client and be capable of connecting to subsystems, respecting
the subsystem interface and the methods defined in its implementation annexes.

The coord
(Annex B fi
each irriga

E.3.9 Fu

The coordination broker should act as a server and enable connections from MIS applications thro

requests t
annexes.

The coord
(Annex A f
from the

Communic

E.3.10 Fu

The coord
irrigation ¢
the coordix

The subj

“UnsubscribeEvent” sent from the (oordination broker to the subsystem controlling the irriga

entity. The
(Annex B fi
subscribe

manageme

Once the d
receive thq
Events are

nation broker should support all the protocols defined in the implementation_ahne
br SOAP 1.2 and Annex G for REST). The coordination broker should access the statie’dat
[ion entity to identify the communication protocol implemented for each one.

nction 9: Attending to system requests through the managementinterface

hat respect the management interface and the methods defined in its implementa

nation broker should support all the protocols defined. in the implementation anng

subsystems, it should reject this and return asgommunication error (Valuel="
htion error”) to the client launching the request.

nction 10: Management of subscriptionof irrigation entity events

nation broker should be able to subscribe or unsuscribe to the events that occur in
ntities. The subscription function should be executed related to the irrigation entities. O
ation broker subscribes to an entity;-it should be subscribed to all its events.
cription/unsuscription process should be done through “SubscribeEvent”

methods are defined inJthe implementation annexes related to the subsystem inter
pbr SOAP 1.2 and Annex)G for REST). To use this method, the user should select the entitie
over the coordjnation broker user interface. There is no subscription method at

nt interface.

Xes
a of

ugh

tion

Xes

br SOAP 1.2 and Annex F for REST). Should the coordination broker receive corrupted data

f

the
nce

or
rion
face
S to
the

oordinatieny broker has subscribed to the events, the coordination broker is prepare

interface.

to

events-occurring in all the irrigation entities to which it has been previously subscribed.
received through the “NewEvent” method, defined in the implementation annex of the eyent

E.3.11 Function 11: Request verification

The coordination broker should verify the integrity of all the requests received over the management
interface to prevent the dispatch of poorly formulated requests through the subsystem interface. The
coordination broker should check the structure of the received requests and does not propagate:

a)

Poorly formulated requests: those differing from the requests defined in the implementation

annexes or containing absent fields for which the default values have not been set in the document.

b)

entities not listed in the Broker (non-existent EntityID).
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Requests addressed non-existent element procedures (unlisted ProcedurallD).

d) Requests incompatible with the standard definitions: requests on properties not admitted or that

present certain restrictions, such as WRITE method.

The coordination broker should check and validate the full content of requests for the methods defined,
except for CREATERECIPE. Only in this case, the content of E.2.4 Data Model: Procedural element
should be verified.

Any request not processed by the coordination broker returns a Valuel="2 - Lexical error” message.

The coordination broker may expand the information on the error.
E.4 Desirable functions
E.4|1 Function 12: Standard history administration
The coordination broker should automatically send requests to obtain |standard histories for the
follpwing purposes:
a) [the coordination broker should act as a data bank for standard history on all the propeérties of all
the irrigation entities it manages;
b) [to reduce requests over the subsystem interface.
The coordination broker should obtain the standard history on all the mandatory and extended
properties of the irrigation entities it manages, usihg the subsystem interface. This procesg should be
done in a programmed manner on a daily basjs;\whereby the execution schedule may be [configured
ovef the coordination broker user interface.
The coordination broker may be asked-for the standardized record of any property hgeld by the
irrigation entities it manages through'the management interface.
The coordination broker should store the information obtained on a persistent data system} according
to the model described in E.3.3) Standardized record administration should enable the configuration of
scheduled collection through the “ReadStandardHist” method. The method fields that may be
configured for automated.requests are those reflected in Table E.14.
Table E.14 — Standardized record fields for configuration
NumHist Integer Number of samples to be The number of samples a day shall

contained in the daily have one of the following values:

standardized record 24, 48 or 96.

requested.

Statistics String Name of the statistical Type of statistical value for the

calculation of samples. This contains
one of the following listed values:

value for which the
standardized record is to

be generated. last

average

minimum

maximum

If a request to obtain the standardized record of a property (PropertyName) is launched from the
management interface, the coordination broker checks if the date entered in the request is already
available by having collected it on schedule. If the coordination broker have previously requested that
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standard history, it returns the data contained in its database and not launch the request over the
subsystem interface. Should the coordination broker not have that standard history, it launches the
request over the subsystem interface to obtain it.

The coordination broker should not save the data requested through discrete requests from the
management interface in its data bank.

E.4.2 Function 13: Procedural elements management

The procedural elements are created with the “CreateRecipe” method from the management interface.
In this function should be performed a set basic tests to ensure that the subsystem interface is|not
overloaded are conducted in this function. Following are checked:

1) That PfrocedurallD does not yet exist. Otherwise, a Value1="2 - Lexical error” message isteturne

2) That the EntityType entered is compatible with the RecipeType. Otherwise, a Valiue1="2 - LeXical

error” message is returned.

The coordi
bank, in ke

hation broker should save the data regarding the creation of a procedural element in the data

eping with the model described in E.3.4. The Status field should start at “Idle” value.

The status
value for st

field should be updated when a “ReadReport” action is éxecuted, the subsystem returti
atus, as described in E.3.4.2.

1S a

When the (
interface, it

oordination broker receives a request to create a procedural element over the managenjent

sends this to the subsystem, which should execute it over the subsystem interface.

E.4.3 Fupction 14: Report administration

The coord
generates
where the

nation broker should store full reports on any procedural element. To obtain thi
n programmed request using théx“ReadReport” method directed to the irrigation en
procedural element is going to-be executed. This method should be executed when

coordinati¢n broker has identified the procedural element status as Stopped or Completed.

In the eve
requested.
and not la

ht of any report request) the coordination broker shall check if this has been previo
In affirmative case, the coordination broker should return the data contained in its datah
inch the request over the subsystem interface. In negative case, the coordination brd

should laumch the requestover the subsystem interface.

E.4.4 Fu

The coord

nction 15:Data bank

nation~broker should store its configuration and should maintain the following data
bank:

5, it
tity
the

1sly
ase
ker

na

single data

— irrigation entities properly registered;

— records with errors, warnings and informative events related to the operation of the coordination
broker.

The following should be included in the same database for each irrigation entity registered in the
coordination broker:

— complete report of all procedural elements performed and to perform;

— daily standard history on mandatory and extended properties;
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events that have occurred in the irrigation entity and their procedural elements;
procedural elements.
coordination broker should avail of a mechanism to back up the data bank.

5 Function 16: Management of virtual irrigation entities

The coordination broker should manage virtual irrigation entities composed by multiple entities
controlled by one or several subsystems. A virtual irrigation entity behaves like a non-virtual entity,

beiIl
its management.

Thd

E.4

The

g subject to requests as detined In E.4. In most cases, the coordination broker should be 1jn charge of

following should be taken into account in managing virtual entities:

the coordination broker should be able to assume the logic of any virtual ifrigation entity
this document. A virtual entity should be composed of a set of irrigation entities that
previously created in the coordination broker;

the coordination broker should monitor each of the irrigation entities comprising the viy
and thus launch programmed/automated methods addressé€d to the subsystem level in
with the requirements established by its control logic;

the coordination broker should execute the procedural elements addressed to the virt
whose logic resides in it. As with the other entitiesythe procedural elements should orig
management level;

r defined in
have been

tual entity,
hccordance

hal entities
nate at the

the requests addressed over the managemeént interface to a virtual entity may require data requests

from the irrigation entities comprising)it. These requests should be made over the
interface. The requests related to thelogic of an entity managed by the coordination brd
be resolved without the use of the.interfaces;

if the coordination broker takes charge of administering a virtual irrigation entity, it sh
coordination broker whichjresponds to the requests made by the management interfacg
the information to include in the response;

the coordination“broker should enable choice of the entity or entities to be used aj
entity/ies forcevery property of the virtual entity over the user interface, as define
Function 18:/Virtual irrigation entities logic execution.

6 Function 17: Management of coordination broker access over the event

subsystem
ker should

buld be the
compiling

reference
l in E.6.12

interface

rer of the

subsystems implements an authentication method to access to the events sery

Co0

dination broker. 1ne avallable methods dre described In the event interrace Impl

annexes (Annex C for SOAP 1.2 or Annex H for REST).

mentation

The coordination broker should offer in its user interface the management of the subsystems access,
enabling creation, deletion and modification of permissions.

E.4.

7 Function 18: Virtual irrigation entities logic execution

E.4.7.1 General

The coordination broker should identify the architectural level where the logic proper to the virtual
irrigation entity is to be executed being able to execute:

© ISO 2024 - All rights reserved
261


https://standardsiso.com/api/?name=18f13cdc569f8202ce20f8d7513e4466

IS0 21622-3:2024(E)

in the coordination broker; and

— inasubsystem. In this case, Function 18 is not be applicable to this virtual irrigation entity.

When the coordination broker is responsible for the logic execution of any virtual entity defined in the
document, it behaves as a subsystem. Upon creating a virtual irrigation entity, also should be defined
the entities contained and its operational conditions, according to the standard physical model.

When registering, it shall be identified which of the available logics defined in the physical model is to
be executed, the irrigation entities contained by and which of them are selected as reference to obtain

its propert

es values.

The coordination broker should verify that the requests addressed to the irrigation entities contained

within a vi
E4.7.2 P

Where the
responsibl

'tual entity do not entail a violation of its logic, restricting and blocking all those ‘that do.
rocedural elements execution

logic of an irrigation virtual entity resides in the coordination broker, this shall
e for executing the procedural elements associated to the entities given in Table E.15.

Table E.15 — Enumerated RecipeTypes for virtual entities

List of values Executing entity ProcCedural element Type

IrrigationGroupRecipel [HG Operation
NetworkBranchRecipel NBU Operation
IrrigationNetworkRecipel INT Unit procedure

The logic t
E4.73 P
The status
aggregate

contained.

The possi
coordinati

Idle, in

elements indUnknown status;

apply for each procedure is defined in‘the physical model.
rocedural elements status

of the procedural elements‘should be generated in the coordination broker through

le statuses of procedural elements being executed in a virtual entity residing in
n broker are:

which all the procedural elements contained are in this status. This may contain proced

be

the

bperational statuses contained, updated through the events being recorded in the entities

the

iral

Running;-in which at least one of the procedural elements contained, is in this status. This in

contain procedural elements in Unknown status; and

(witho

ut differentiation). This cannot contain procedural elements in Unknown status.

E.4.7.4 Property management

E4.7.4.1

General

ay

Completed, in which all the procedural elements contained are in Stopped or Completed status

The coordination broker should calculate the properties associated to the virtual irrigation entity, while

respecting

the definition and observing the following criteria.
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An admissible error policy should be established, according to the number of reference entities to be
used for the calculation of a property. It may be established different percentages admissibility for
errors. If the percentage set as maximum error for a certain number of reference entities is not reached,
the property should be calculated with all the values obtained. Otherwise, "3 - Execution error” should
be returned.

It is a requirement the prior selection of the irrigation entities serving as reference for the property
calculation.

E.4.7.4.2 ActivityStatus reading

When a reading request is received, the possible values for ActivityStatus should be obtained based on
the [ActivityStatus of the entities selected as reference entities. When a reading requést-is rgceived, the
coofdination broker should obtain the property value using the values of this'property| for all its
refdrence entities. During creation of the virtual irrigation entity, the user should identify the reference
entities to be taken into account for calculating this property.

The following criteria are established for determining field 1 of the propérty:

— |Active: When at least one of the reference entities is in this ActivityStatus. This may contpin entities
in Unknown status.

— |Inactive: When all the reference entities are in this;ActivityStatus. This may contain|entities in
Unknown status.

— |Unknown: When all the reference entities are in‘this ActivityStatus.
The following criteria are established for determining field 2 of the property:

— |OutOfOrder: When all of the reference entities are in this ActivityStatus substate. This may contain
entities in Unknown status.

— |Ready: When at least one_of the reference entities is in this ActivityStatus substate| This may
contain entities in Unknowhn'status.

— |Unknown: When the.field 1 takes the value Unknown.
E.4{7.4.3 ActivityStatus writing

The ActivityStatus property may be modified through the Write method. When a writing| request is
recg¢ived, the'coordination broker follows the next criteria.

To wiitefield 1:

— Active. Determination of this value for field 1 has no effect on the status of the reference entities.

— Inactive. Determination of this value for field 1 changes the status of all the reference entities to
Inactive.

The write field 2:

— OutOfOrder. Determination of this value for field 2 changes the status of all the reference entities to
OutOfOrder.

— Ready. Determination of this value for field 2 does not change the status of the reference entities.
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E.4.7.4.4 SystemStatus

This property should only be available for those virtual irrigation entities with entity logic residing in
the subsystem level. For any others, the coordination broker should respond with the set value “Not
supported”.

E.4.7.4.5 Mode

This property should be available in some virtual irrigation entities, as established in this document.
When a reading request is received, the coordination broker should obtain the property value using the
values of this property for all its reference entities. During creation of the virtual irrigation entity,|the
user shall identify the reference entities to be taken into account for calculating this property.

In those capes where the property exists, its value should be calculated as follows:

— Programmed. When at least one reference entity is in this Mode.

— OnDenand. When at least one reference entity is in this Mode and none at Rrogrammed.
— Monitgring. When all of the reference entities contained are in this Mode,

The coordination broker may establish acceptability thresholds to, cal¢ulate the property value, when
some of the contained entities respond with errors defined in this document. Acceptability threshglds
can be diff¢rent depending on the number of entities contained:
E.4.7.4.6 | CumulativeVolumeOut

When a feading request is received, the coordihation broker should add the values of |the
CumulativgVolumeOut properties for all the reference entities for this property. During creation of{the
virtual irrigation entity, the user should identify the reference entities to be taken into account| for

calculating|this property.

The timesfamp of the response to gernerdte corresponds to the latest timestamp obtained from|the
request to the reference entities.

The writing of this property inthe virtual entities is not supported.
The coordination broker may establish acceptability thresholds to calculate the property value, when
some of the contained €ntities respond with errors defined in this document. Acceptability threshglds

can be diff¢rent depending on the number of entities contained.

E.4.7.4.7 | PressureOut/Pressureln

This property should-beavaitable when itsexistence is Teported i the static data for the virtuatemtity.
The coordination broker should reflect PressureOut/Pressureln as the value recorded in the entity
identified as reference for this property. The coordination broker should only allow the selection of one
reference entity for each of these properties.

When a reading request is received, the coordination broker returns the property value from its
reference entity.

In an irrigation hydrant grouping (IHGs), the Pressureln property may only be requested if the logic
resides in the subsystem. In these circumstances, if a request is received and the logic resides in the
coordination broker, it returns “3 - Not supported”.
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E.4.7.4.8 InternalFlowOut

This property should be available when its existence is reported in the static data for the virtual entity.
The coordination broker should sum up the values for the InternalFlowOut property on all the entities
selected as reference; hence, in this case, multiple selections should be possible.

When a reading request is received, the coordination broker should add the values of the
InternalFlowOut properties for all the reference entities for this property. The sum of such values
should be admitted as valid provided that their time stamp falls within a window of 900 seconds.

Otherwise, the Broker returns “1 - Execution error”.

E.4

Thi
Thd

7.4.9 InternalFlowln

5 property shall be available when its existence is reported in the static data for the viy
coordination broker shall obtain InternalFlowIn from the entity that has been.chosen ag

Multiple reference entities may be selected, in which case the values of their, IntérnalFlowIn

sha

Wh
pro
vali
rety

Ini
refd

In 1
cira
Not

E.4

Thi
Wh
Cun
ent

1 be added to generate that of the virtual entity.

en a reading request is received, the coordination broker shall addthe values of the Inte
perties for all the reference entities for this property. The sum ef'such values should be 3

d provided that their time stamp falls within a window_¢f 900 seconds. Otherwise,

rns “1 - Execution error”.

rrigation branches (NBUs) and networks (INTs), the\value of this property may be obt
rence entities not contained by the virtual entity. This linkage process is taken into accou

HGs entities, the property may only be requested if the logic resides in a subsyster
umstances, if a request is received and thé logic resides in the coordination broker, it r
supported”.

7.4.10 CumulativeVolumeln

5 property should be available.when its existence is reported in the static data for the viy
en a reading request _is )received, the coordination broker should add the valy
nulativeVolumeln properties for all the reference entities for this property. Multiple
ties may be selected;-in which case the values of their CumulativeVolumeln properties

added to generate that-of the virtual entity. When one or more entities that are not part of

ent
obt

Ini
refe

ty are set as reférence entities, the sum of their CumulativeVolumeOut values should
hin CumulativeVolumeln value.

rrigation*branches (NBUs) and networks (INTs), the value of this property may be obt
rencefentities not contained by the virtual entity. This linkage process is defined in E.5.6.

tual entity.
reference.
properties

rnalFlowIn
dmitted as
the Broker

hined from
ntin E.5.6.

n. In these
bturns “3 -

tual entity.
es of the
reference
should be
the virtual
be used to

hined from

Inl

HGs entities, the CumulativeVolumeln property may only be requested if the logic res

ides in the

subsystem. In these circumstances, if a request is received and the logic resides in the coordination
broker, it returns “3 - Not supported”.

The writing of this property in the virtual entities is not supported.

The coordination broker may establish acceptability thresholds to calculate the property value, when
some of the contained entities respond with errors defined in this document. Acceptability thresholds

can

be different depending on the number of entities contained.
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OpeningDegree

The OpeningDegree property value should be the mean of the OpeningDegree property for all the
entities contained.

The coordination broker may establish acceptability thresholds to calculate the property value, when
some of the contained entities respond with errors defined in this document. Acceptability thresholds
can be different depending on the number of entities contained.

E.4.7.5 Mandatory verifications

The verific

verifyi
physic

in the
of exis

in the

respec
NBUs i

in the
respec

htions for the coordination broker includes:

hg compliance with the restrictions established in the logic attributed to the‘entity in
hl model;

rase of IHGs, the relationship between the IHG and its contained VIHs.cMandatory condi
fence for IHG is established, when exist one or more VIHs;

rase of NBUs, the mandatory identification of all the irrigation entities forming part ther
ting the foregoing restriction where contain IHGs. A mandatory condition of existence
s not established; and

Fase of INTs, the mandatory identification of all the izrigation hydrants forming part of th
ting the restrictions established with regard to NBUs and [HGs.

E.4.7.6 Diesirable verifications

E.4.7.6.1

The coor
Cumulative
event

“Cumulativ

CumulativeVolumeln=CumulativeVolumeOut

lination broker should be able’ to verify equality between the properties
Volumeln and ComulativeVolumeOut, provided that both exist in a virtual entity. In
of disparity, the coordination broker should generate

eVolumeln#CumulativeVolumeOut” event. The coordination broker enables definition

threshold ¢f acceptable differences between CumulativeVolumeln and CumulativeVolumeOut in of

to determi
E.4.7.7 R
The coord

irrigation
document.

ne when the event shiould be generated.
eport generation
nation broker should generate reports of the procedural elements executed in a vir

entity.«Fhe report structure should fully respect the specifications established in
The cgordination broker should have the capacity to:

the

fion

eof,
for

ese,

of
the

of a
der

tual
this

respo

d 10 ReadRreportrequests withh botll complete and pdartial reports,

— automatically generate complete reports once the procedural elements have finished;

— store the complete reports on all finished procedural elements.

E.4.7.8 Standard history generation

The coordination broker should generate the standard history for all properties attributed to a virtual
irrigation entity. The standard history structure should fully respect the specifications established in
this document. The coordination broker should have the capacity to:
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Respond to ReadStandardHist requests only when the request are for a day different from the

current one;

Generate an error "1 - Execution error" when the ReadStandardHist method is requested for the

current day;

Automatically generate standard histories for all irrigation entity properties, respecting
established in this document; and

the criteria

Store the standard history of mandatory and extended properties of every virtual entity controlled

by the Broker.
E.4{7.9 Eventgeneration
The coordination broker should generate the events associated to the virtual irrigation pntity. The
events to generate are those defined for the virtual irrigation entity in the(physical and procedural
modlels.
E.5 Specific requirements
E.5{1 General
The detailed description of the functional and non-functional system requirements to| allow the
development of a coordination broker should be identified unequivocally according to th¢ following

crit

Firg

Sec
rela

Fin
E.5

The
fun

bria.

tly, they are classified by nature:

RF - To indicate functional requirements;

RNF - To indicate non-functional ¥equirements; and
RES - To indicate restrictions.

bndly, the requirement idéntifier should be followed by a number indicating the function
tes from among those included in E.3 and E.4.

lly, a period should be added, followed by a requirement number.
2 User-interface requirements

coordination broker should avail of a user interface for configuration and for the exect

to which it

tion of the

rtions described that are required from this interface.

E.5

.3 Communication interfaces requirements

The coordination broker should avail of as many communication modules as there are communication
protocols implemented for each of the interfaces defined, following the specifications in the
implementation annexes of each protocol used in:

the management interface;
the subsystem interface; and

the event interface.
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The coordination broker should implement, at least, one of the communication protocols defined in this
document for each interface.

E.5.4 Minimal functions

E.5.4.1 Function 1: Unequivocal identification of irrigation entities

Requirement number RF1.1

Requirement name Irrigation entities should be identified on all architecture levels using a unique
Entitytb-

Type Xl Requirement [] Restriction

Requiremerit priority X High/Essential [] Medium/Desirable |[] Low/Optional

Description The coordination broker should use EntityID as an unequivocal identifier for the

irrigation entities it manages.

The coordination broker should respond to requests over the management interfage,
regarding the irrigation entities managed by the coordination broker, provided the
unique EntityID is respected.

The coordination broker should send requests to the subsystems over the subsyst¢m
interface, using EntityID and the access path to eachstibsystem.

process cell. The coordination broker should\generate error messages over the uger
interface when there are inconsistencies in“the data of an irrigation entity during the
creation process. The system should notUpermit the creation of entities with data
considered erroneous or inconsistent,

No multiple irrigation entities with the same{EntityIDs should exist at the saiue

E.5.4.2 Function 2: Irrigation entity administration

RequiremeTt number |RF2.1

Requiremellt name Irrigation entity creation.

Type X Requirement [] Restriction

Requirement priority  |[X] High/Essential [] Medium/Desirable [] Low/Optional
Description The cogrdination broker should enable the creation of an irrigation entity over its user

interface, respecting the data model described in E.2.

The/coordination broker should ensure that the data entered for an irrigation entity
are correct. If not, it should report the detected errors. Such checks are described in
RF2.4.

The coordination broker should add the identifier for the irrigation entity bejing
created to the ChildEntities field of the entity exercising as ParentEntity.
The coordination broker should add the identifier for the irrigation entity heing
created to the SuccessorEntities field of the entity exercising as PrecursorEntity.

Requirement number |RF2.2

Requirement name Irrigation entity deletion.
Type X Requirement [] Restriction
Requirement priority  |[X] High/Essential [] Medium/Desirable [] Low/Optional
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Description

The coordination broker should enable deletion of existing irrigation entiti

user interface. The entity deleted should cease to be available over the communication
interfaces, but should remain accessible for administration from the user interface.

The coordination broker should warn the user of all the dependencies to be affected by

way of parent/child and precursor/successor entities. Deletion of an irriga
should not be allowed as long as it continues to have child and successor enti

The coordination broker should delete the identifier of the irrigation entity to be

deleted from the ChildEntities field of the entity exercising as ParentEntity
from de SuccessorEntities field of the entity exercising as PrecursorEntity.

Any entity deleted may once more be created if the verification conditions are met

RF2.4.

es over its

tion entity
ties.

as well as

Reduirement number

RNF2.3

Requirement name

Irrigation entity modification.

Tyq

e

X] Requirement ] Restriction

Req

uirement priority

[] High/Essential Xl Medium/Desirable [] Low/Optiond

—_—

Dedcription The coordination broker should enable modification of existing irrigation entities over
its user interface.
All the values except EntitylD may be changed.
The coordination broker should ensure that the data entered for an irrigatioh entity are
correct. Such checks are describeddn RF2.4.
The coordination broker should‘warn the user of all the dependencies to be pffected by
way of parent/child and .precursor/successor entities. No changes in EntityLevel and
EntityType fields thatl) generate dependency inconsistencies by alfering the
relationships should be allowed.

Redquirement number |RNF 2.4

Requirement name Data wverification for irrigation entities.

Tyge X Requirement [] Restriction

Requirement priorityC-/{_] High/Essential Xl Medium/Desirable [] Low/Optiongl

Dedcription The coordination broker should run a check on the irrigation entities data entered. Such

verification should be conducted in two situations: on creating a new irrigz
and on making a modification to the data of an existing one.

Following items should be checked that:
— the coordination broker should not allow the existence of two identic4

tion entity

1 EntityIDs

and should Teport the erTor OVer the USer Intertace, disallowing compietion
entity creation;

— the data entered comply with the format specified in this document;
— the enumerated can only take on the values described in E.2;
— the “EntityLevel” and “EntityType” fields respect the Physical Model;

f such new

— any irrigation entity occupying process cell level has a “ParentEntity”; and

— any irrigation entity, unless otherwise specified, has a “PrecursorEntity”.
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Requirement number

RNF2.5

Requirement name

Connection checks between irrigation entities.

Type

|Z Requirement [ ] Restriction

Requirement priority

[] High/Essential X Medium/Desirable [] Low/Optional

Description

The coordination broker should check the hydraulic connections formed upon the
creation of irrigation entities to ensure that the connection between the entities is
correct in accordance with the PrecursorEntities-SuccesorEntities relationships,
diameters, materials and sections identified in each connection.

Requireme11t number |RNF2.6

Requiremellt name Path validation.

Type X Requirement [] Restriction

Requirement priority |[_] High/Essential [] Medium/Desirable X Low/Optional

Description

To finalize the creation process, the coordination broker should run a communication
test with the reporting subsystem in the Path field to(check whether the connection
between applications has been established correctly.

E.5.4.3 Function 3: Requests propagation over the management and subsystem interfaces

Requireme11t number

RF3.1

Requiremellt name

Requests propagation over interfaces:

Type

X] Requirement [J Restriction

Requirement priority

X High/Essential [] Medium/Desirable [] Low/Optional

Description

The coordination broker,should accept requests over the management interface.

Should the data be available in the coordination broker, it should return the response
and not propagate the request over the subsystem interface.

Requests for(data should be propagated when the coordination broker does not havg it,
launchingthe request over the subsystem interface.

Requests/for which the addressee is the coordination broker itself should not| be
propagated over the subsystem interface (methods defined in this document [not
eommon to both interfaces and virtual irrigation entities controlled by the coordination
broker).

For the Management and Subsystem interfaces, Table E.13 describes the requests t@ be
propagated directly to the subsystems upon receipt by the management interface, pnd
those to be propagated if the data is not available in the coordination broker.

Land) . H £ n) 1 4 41 Jot] ot £ - - a1 h
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coordination broker but not propagated through the management interface.

Requirement number

RF3.2

Requirement name

Available methods for requests to the coordination broker over the management
interface.

Type

|Z Requirement |:| Restriction

Requirement priority

X] High/Essential [] Medium/Desirable [ ] Low/Optional
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Des

cription

The methods available at the management interface are those defined in this document
and in its implementation annexes (Annex A or Annex F): CreateRecipe,
ReadProcedurallDs, Write, Read, ReadStandardHist, ReadEvent, StopRecipe,
ReadReport, ReadEntityIDs, ReadEntityData and GetProcedurallDs.

Requirement number

RF3.3

Requirement name

Available methods for requests to the subsystems from the coordination broker over the
subsystem interface.

Type X Requirement [] Restriction

Reduirement priority |[[X] High/Essential [] Medium/Desirable [] Low/Optional

Dedcription The methods available at the subsystem interface are those defined in this dofument and
in its implementation annexes (Annex B or annex G): EreateRecipe, Write, Read,
ReadstandardHist, StopRecipe, ReadReport, SubscribeEvent, UnSubscrib¢Event and
ReadProcedurallDs.

Reduirement number |RF3.4

Reduirement name Available methods for requests from the subsystems over the event interface.

Type X Requirement [] Restriction

Reduirement priority |[X] High/Essential [J*Medium/Desirable [] Low/Optional

Dedcription The methods available at the event interface are those defined in this docurpent and in
its implementation annexes(Annex C or Annex H): NewEvent.

E.5{4.4 Function 4: Coordination broker authentication

Requirement number RE44.1

Reduirement name Security certificate of the coordination broker.

Tyge X Requirement [] Restriction

Reduirement priority. [] High/Essential X Medium/Desirable [] Low/Optipnal

Degcription The coordination broker should guarantee its authenticity, using|a security

certificate that enables the creation of a secure encrypted communications
channel.
E.5{4.5¢ Function 5: Management of coordination broker access over the management|interface

Requirement number

RF5.1

Requirement name

Management of coordination broker access over the management interface.

Type

X] Requirement ] Restriction

Requirement priority

[] High/Essential X Medium/Desirable [] Low/Optional

Description

Any MIS requesting access to the coordination broker over the management
interface should be registered. Otherwise, access should be denied. The
possible methods used for access control are described in the implementation
annexes for the management interface (Annex A or Annex F).
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Requirement number

RF4.2

Requirement name

User interface for access control.

Type

|Z Requirement |:| Restriction

Requirement priority

[] High/Essential X Medium/Desirable [] Low/Optional

Description

The coordination broker user interface should offer the possibility of creating,
deleting and modifying the users allowed to access over its management
interface.

nnrihg the pnrmiccinn creation for 2 MIS the coordination broker should:

— Provide the access data;
— Select the entities to which the user has access in accordance with.E.3.6}

— Select the methods that the user may execute on the entities to whjch
s/he has access in accordance with E.3.6.

For every instance of access, the authentication should be completed.

E.5.4.6 Fpunction 6: Management of events subscription and unsuscription

Requireme11t number

RF6.1

Requiremellt name

Management of coordination broker access.over the event interface.

Type

Xl Requirement ] Restriction

Requirement priority

[ ] High/Essential X Médium/Desirable [] Low/Optional

Description

Any subsystem requiring access’to the coordination broker over the event interface
should be registered. The possible methods used for access control are described in
the implementation annéxes for the event interface.

If the subsystem doees,not have access permit, it should be denied and the ‘1 -
Execution error” message returned.

Requireme11t number

RF6.2

Requiremellt name

User interface for access through event interface.

Type

|X| Requirement |:| Restriction

Requirement priority

[] High/Essential X Medium/Desirable [ ] Low/Optional

Description

The coordination broker user interface should offer the possibility of creating,
deleting and modifying the users allowed to access to the coordination broker oyer
the event interface. During the permission creation for a subsystem, the
coordination broker should provide the access data

For every instance of access, the authentication should be completed.

E.5.4.7 Function 7: Attending to requests through the management interface

Requirement number

RF7.1

Requirement name

Attending to requests through the management interface.

Type

|Z Requirement |:| Restriction

Requirement priority

X] High/Essential [] Medium/Desirable [ ] Low/Optional
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Description

The coordination broker should avail servers with the capacity to manage
concurrent connections for multiple clients. It implements servers for any
communication protocol with an available implementation annex for the
management interface (Annex A or Annex F).

Requirement number

RNF7.2

Requirement name

Connections with MIS applications.

Type

X Requirement

[ ] Restriction

Requirement priority

X] High/Essential

[] Medium/Desirable

[] kow/Optional

Degcription

The coordination broker should administer the requests and,connections of
different MIS, generating the access data required to enable MIS authentication, in
accordance with the authentication methods defined in the managemerft interface
implementation annexes (Annex A or Annex F).

Requirement number

RF7.3

Requirement name

Use of the management interface.

Tygde

X Requirement

|:| RestricCtion

Reduirement priority

X] High/Essential

[ ] Medium/Desirable

[] Low/Optional

Degcription

The requests received by the~coordination broker should respect the management
interface, as well as the methods defined in the document and the management
interface implementation;annexes (Annex A or Annex F).

E.514.8 Function 8:

Connection with subsystems

Redquirement number

RF8.1

Requirement name

Connectiontwith subsystems 1.

Type

Xl Requirement

|:| Restriction

Reduirement priority

X_High/Essential

] Medium/Desirable

[] Low/Optional

Degcription

The coordination broker should avail of clients with a capacity for |concurrent
connections to multiple subsystems. It implements clients for any communication
protocol with an available implementation annex for the subsystem interface.

Reduirément number

RF8.2

RequiTenentane

Commectiom with SubsSyStenms 2:

Type

X Requirement

[ ] Restriction

Requirement priority

X] High/Essential

[] Medium/Desirable

[] Low/Optional

Description

The coordination broker should administer the requests and connections with different
subsystems, storing the required data for its authentication in accordance with the
authentication methods included in the subsystem interface implementation annexes. It
should use the communications protocol reported for each irrigation entity in E.2.5.4.
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Requirement number |RF8.3

Requirement name Use of the subsystem interface.

Type XI Requirement [] Restriction

Requirement priority |[X] High/Essential [] Medium/Desirable [] Low/Optional
Description The coordination broker should connect with the subsystems using the subsystem

interface, as well as the methods defined in this document and the subsystem interface
implementation annexes (Annex B or Annex G).

E.5.4.9 F{mction 9: Subsystem access management

Requireme11t number RF9.1

Requireme]lt name Secure subsystem access.

Type X] Requirement [] Restriction

Requirement priority [] High/Essential X Medium/Desirable =] Tow/Optional
Description The coordination broker should access subsystems securely over the

subsystem interface. The data to be registered-in the coordination broker] to
access a subsystem is defined by the authentication method implemented,
among all those included in the implementation annexes for the subsystpm
interface (Annex B or Annex G).

Requireme11t number RF9.2

Requiremellt name Subsystem access managenient.

Type Xl Requirement [] Restriction

Requirement priority [] High/Essential Xl Medium/Desirable [] Low/Optional
Description The coordination broker user interface should offer the possibility of creating,

deletingeand modifying the users required to access a subsystem over fhe
subsystem interface.

For each access, the coordination broker provides the security data required by
the’ subsystem, according to the method that has been implemented frpm
among those defined in the implementation annexes for the subsystem
interface (Annex B or Annex G).

E.5.4.10 Function 107Subsystem entity access levels

Requireme11t number RF10.1

Requiremellt pame Subsystem entity access level management

Type Xl Requirement [] Restriction

Requirement priority [] High/Essential X Medium/Desirable [] Low/Optional
Description The coordination broker should offer a client subsystem access setup.

Configuration of the access level would require:

— The MIS to have an access permit by registering this in the coordination
broker in accordance with E.5.7.

— The subsystem to which access is permitted to have been previously
registered in the coordination broker in accordance with E.5.9.

— The prior selection of its accessible entities and the methods admitted for
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each MIS. The methods should be those described in the document for the
subsystem interface.

The coordination broker should accept requests if the MIS has access to the
irrigation entity and to the method to be used. Otherwise, access should be

denied and the response over the subsystem interface is the “2- Lexical error”.

E.5.4.11 Function 11: Management of events subscription and unsuscription

Requirement number

RF11.1

Requirementname

Subscribing /unsubscribing to the events of an irrigation entity
57 5 5 o

Tygde

|Z| Requirement |:| Restriction

Requirement priority

X] High/Essential [] Medium/Desirable [ VLow

Optional

Degcription

Over its user interface the coordination broker should offer,the subsci
unsubscription to the events occurring in (Can irrigatio

iption and
h  entity.

Subscribing/unsubscribing applies to all the eventscof the irrigation entity, there

being no mechanism to subscribe to specific eventsy The coordination b
two standard methods over the subsystem interface (Annex B or Annex G

— the SubscribeEvent method to subscribe;and
— the UnsubscribeEvent method to unsubscribe.

roker uses

):

Reduirement number

RF11.2

Requirement name

Attending to requests through the event interface.

Tygde X Requirement [] Restriction

Reduirement priority X] High/Essential [] Medium/Desirable [] Low//Optional

Degcription The coordination broker should avail of a server with the capacity fo manage
connections Mor multiple clients in order to attend the report of [events. It
implements” servers for any communication protocol with an| available
implementation annex for the event interface (Annex C or Annex H).

Reduirement number RF11.3

Requirement name Subsystem connections to report events.

Type Xl Requirement [] Restriction

Reduirement.priority Xl High/Essential [] Medium/Desirable [] Low/Pptional

Dedcription The coordination broker should administer the requests and connectionjs with the
subsystems wanting to report events, generating the access data requiredl to enable

the subsystem authentication, in accordance with the authentication methods
defined in the event interface implementation annexes (Annex C or Annex H).

Requirement number

RF11.4

Requirement name

Use of the event interface.

Type

|Z Requirement |:| Restriction

Requirement priority

X] High/Essential [] Medium/Desirable

[] Low/Optional

Description

The requests received by the coordination broker should respect

the event
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interface, as well as the methods defined in the document and the management
interface implementation annexes (Annex C or Annex H).

E.5.4.12 Function 12: Request verification

Requirement number

RF12.1

Requirement name

Verification of the parameters contained in requests for all the methods (except for
CreateRecipe).

Type

|Z Requirement |:| Restriction

Requiremeft priority

1 High/Essential X Medium/Desirable 1 Tow,/Optional

Description

For each possible protocol, the coordination broker should check that all~requests
adjust strictly to the definitions of its implementation annex for the managenjent
interface.

The coordination broker should not propagate requests if:

— Are badly formulated.

— Are addressed to irrigation entities with non-existent EntityIDs.

— Are addressed to procedural elements with non-existent ProcedurallDs.
— The requests are incompatible with the definitions of the standard.

It should return a “2 - Lexical error” whenever the-content of a request does|not
adjust to the format defined, to the expected sequence or when inclydes
incompatible parameters with the standard definitions.

Requireme11t number

RF12.2

Requiremellt name

Verification of the fields contained\in requests for the CreateRecipe method.

Type

|X| Requirement |:| Restriction

Requirement priority

[] High/Essential Xl Medium/Desirable [ ] Low/Optional

Description

The coordination broker should run the same checks defined in RF11.1, but only on
the parameters defined in E.3.4.

E.5.5 Desirable functions

E.5.5.1 Function 13: Standard history administration

RequiremeTt number

RF13.1

Requirement nadme

Configuration of standard history for programmed collection 1.

Type

<] Reguirement Restriction
= T —

Requirement priority

[ ] High/Essential X Medium/Desirable [] Low/Optional

Description

The coordination broker user interface should enable configuration for the
programmed collection of standard histories defined at the physical model of this
document.

The programmed collection should be set up using two ReadStandardHist method
parameters: NumHist and Statistics.

The admissible values for these two parameters are identified in the standard. Given
any value that does not adjust to specifications, the coordination broker should
return an error message without completing the programmed collection
configuration.
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Requirement number

RF13.2

Requirement name

Configuration of standard history for programmed collection 2.

Type

|X| Requirement |:| Restriction

Requirement priority

X Medium/Desirable

[ ] High/Essential

[] Low/Optional

Description

The programmed collection can be configured for each irrigation entity.

Reduirement number

RF13.3

Requirement name

Obtaining standard history.

Type

Xl Requirement ] Restriction

Requirement priority

X Medium/Desirable [] Low/

[] High/Essential

Optional

Degcription

The coordination broker should obtain the standard history of all the
and extended properties for each irrigation entity in keeping with RF3.1
A periodic daily request should be laufiched to obtain all the proper
entity, using the subsystem interface,

The data obtained should be saved\in a persistent data bank.

Should a request received from~”the management interface is adju
programmed collection configiration, the coordination broker should rg
data from its data bank, Otherwise, a request over the subsystem
performed to obtain the;information and to respond to the original requg

The ReadStandardHist method is used to obtain standard histories.

mandatory
hnd RF3.2.

fies of each

sted to the
spond with
interface is
st.

Redquirement number

RF13.4

Requirement name

Storing'standard history.

Typge

XV Requirement ] Restriction

Requirement priority

] High/Essential Xl Medium/Desirable [] Low

Optional

Dedcription

The coordination broker should store the standard histories obtaine
subsystems on a persistent data system using the model described in E.3

d from the
3.

Storable volume should adjust to the criteria of the developer/user and their
requirements.
Requirement number RFI35
Requirement name Frequency in obtaining standard history.
Type [] Requirement [] Restriction
Requirement priority [] High/Essential [] Medium/Desirable ‘|X| Low/Optional
Description Programmed reading frequency for the standard history should be once a day and

should always be conducted at the end of a calendar day (this may only b
once the calendar day has ended).

e requested
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Requirement number

RF13.6

Requirement name

Properties for which standard history are to be requested.

Type X Requirement [] Restriction
Requirement priority [] High/Essential X] Medium/Desirable ‘ [] Low/Optional
Description The coordination broker should request the standard history on all the mandatory

properties of an irrigation entity. In addition, it should request the standard history
on all the extended properties reported upon the creation of the entity.

E.5.5.2 Function 14: Procedural elements administration

RequiremeTt number

RF14.1

Requiremellt name

Procedural elements creation.

Type

|X| Requirement |:| Restriction

Requirement priority

[] High/Essential X Medium/Desirable ["] Low/Optional

Description

The procedural elements creation should be performied-using the CreateRe¢ipe
method. When the coordination broker receives a tequest over the managenjent
interface, it should:

a) verify that the ProcedurallD does not exist;
b) register its database the data on the request reflected in E.2.4;

c) initialize Status with the value “Idle’ from among the options reflected in
E.2.4.2;

d) propagate the request to the subsystem responsible for the irrigation entity| for
which is intended.

Requireme11t number

RF14.2

Requireme]lt name

Updating the Status:.

Type

|X| Requirement |:| Restriction

Requirement priority

[] High/Essential Xl Medium/Desirable [] Low/Optional

Description

TheStatus should be updated using ReadReport and saving its value in |the
coordination broker data bank. The value should not be changed until a new
ReadReport request is made.

Requireme11t ntmber

RF14.3

. |
RequiremerrtTrarne

Verifying that the frrigatiomrentity supports tie RecipeType:

Type

|X| Requirement |:| Restriction

Requirement priority

[] High/Essential X Medium/Desirable

[] Low/Optional

Description

The coordination broker should check whether the procedural element is supported
by the irrigation entity obliged to execute it, as defined in the procedural model of
the standard. Hence, if a given RecipeType cannot be executed for a certain type of|
irrigation entity (EntityType) as defined in this document, the coordination broker
should return a “2 - Lexical error”.
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E.5.5.3 Function 15: Report administration

Requirement number

RF15.1

Requirement name

Obtaining complete reports.

Type

|X| Requirement |:| Restriction

Requirement priority

[ ] High/Essential X Medium/Desirable [] Low/

Optional

Description

The coordination broker should obtain the complete reports from all the

procedural

elements processed. To identify when a procedural element has its complete report,

the status is Stopped or Completed has to be verified. This verification\.ig performed
using the events indicating the end of the procedural element (Stopped(Qperation or
CompletedOperation). When the completion has been verified,) the cpordination
broker should use the ReadReport method to retrieve the complete repoft.

The coordination broker should store all obtained complete reports in a

When a request for a report is received from thepmanagement in
coordination broker should verify if it is stored in its data bank. If not, thg
not been completed yet, but a partial report can be obtained by req
subsystem.

Should the report requested correspond to a procedural element in Idle,
Unknown status, the coordination broker should forward the reqy
subsystem. In this case, the response-does not be saved in the data ban}
ad hoc information.

ata bank.

erface, the
e report has
uest to the

Running or
est to the
t, this being

Req

uirement number

RF15.2

Req

uirement name

Storing complete repoxts.

Typ

e

|Z| Requirement |:| Restriction

Req

uirement priority

[] High/Esséntial X] Medium/Desirable [] Low/0p

tional

Des

cription

The coordination broker shall store the information obtained from the
on apersistent data system using the model described in E.3.2.

The-coordination broker shall have the capacity to store complete repof
volume shall adjust to the criteria of the developer/user and their requir

subsystems

ts. Storable
bments.

E.5

5.4 Function 16:Data bank

Red

uirement number

RF16.1

Reqg

uirementiname

Coordination broker configuration data storage.

Typ

e

|X| Requirement |:| Restriction

Req

ulrement priority

D High/Essential E Medium/Desirable

T Tow/Optional

Description

The coordination broker should keep in a single database the user configuration

data on:

— programmed collections (standard history and reports);

— configurations of authorizations for different users;

— authorized MIS to access the management interface;

— subsystems authorized to access the event interface;

— users authorized for subsystem to access its subsystem interface;
— other basic coordination broker configurations that depend on user

criteria.
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Requirement number

RF16.2

Requirement name

Coordination broker Events log.

Type

|X| Requirement [ ] Restriction

Requirement priority

[ ] High/Essential X Medium/Desirable [] Low/ Optional

Description

The coordination broker should avail of an event log with identification (date, time

and user) for:
— changes in coordination broker configuration;

reqtrests-recetvedrover-the-managementinterfacetdentifyingthesender:
— requests received over the event interface, identifying the sender;
— requests send over the subsystem interface, identifying the receiver;
— responses obtained from the subsystem interface, identifying the sender;
— requests given over the management interface, identifying the feceiver;
— failures and errors in the coordination broker;
— records of backups made;
— records of creation/deletion for each irrigation entity;

— records of actions executed on virtual entities cantrolled by the coordinatipn
broker upon prior request over the management interface; and
— records of actions and changes in configuration over the user interfafe,
executed on virtual entities controlled by the coordination broker.
Requireme11t number RF16.3
Requireme]lt name Static data bank for irrigation-entities.
Type Xl Requirement [} Restriction
Requirement priority [] High/Essential X Medium/Desirable [] Low/Optional
Description The coordination broker should keep all the static data defined in this document for
each irrigation entity created in the coordination broker, even though they dre
subsequently-deleted.
Requireme11t number RF16.4
Requiremellt name Standard histories maintenance.
Type X Requirement [] Restriction
Requiremeft priority [] High/Essential Xl Medium/Desirable [] Low/Optional
Description The coordination broker should maintain a data bank for the standard histories

obtained through E.4.1 in keeping with E.2.3.

Requirement number

RF16.5

Requirement name

Procedural elements records.

Type

IZI Requirement |:| Restriction

Requirement priority

[] High/Essential X Medium/Desirable [] Low/Optional

Description

The coordination broker should maintain a data bank with the data on the
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procedural elements received and managed, in keeping with E.4.3 and E.2.4.

Requirement number

RF16.6

Requirement name

Maintenance of reports in the data bank.

Type

|Z Requirement |:| Restriction

Requirement priority

[] High/Essential Xl Medium/Desirable [] Low/Optional

Degcription The coordination broker should RKeep a data bank of compiete repprts (those
in which the Status of the procedural element is Completed cor’Stopped) in
keeping E.4.3 and E.2.2.

Requirement number RF16.7

Reduirement name Data bank backup configuration.

Tyge X Requirement [] Restriction

Reduirement priority [] High/Essential Xl Medium/Desirable [] Low/Optional

Degcription The coordination broker should)avail of a mechanism to configuje backups.
Configuration should be based.on a maximum time between backups and a
maximum size set as admissible for the data bank.

Redquirement number RF16.8

Requirement name Irrigation entity event log.

Tyge X Requirement [] Restriction

Reduirement priority [L] ‘High/Essential X Medium/Desirable [] Low/Optional

Dedcription The coordination broker should maintain a data bank with the ¢vents that
have occurred in all the irrigation entities to which it has subscribed.

Reduirement number RF16.9

Redquirementmname Access to and review of data kept in the data bank.

Type X Requirement [] Restriction

Reduirement priority [] High/Essential X Medium/Desirable [] Low/Optipnal

Description The coordination broker user interface should enable access to the data stored

entities static data and reports.

in the data bank. The access should avail of a search and filter function for
reviewing standard histories, entity events, registered procedural elements,

Requirement number

RF16.10

Requirement name

Coordination broker event log access and review.

Type

|Z Requirement |:| Restriction
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Requirement priority

[] High/Essential X Medium/Desirable [] Low/Optional

Description

The coordination broker user interface should enable access to its event log.
The access should avail of a search and filter function to review the contents of

the said log.

E.5.5.5 Function 17: Management of virtual irrigation entities

Requirement number

RF17.1

Requirement name

Steps in the creation of virtual irrigation entities.

Type

IZI Requirement |:| Restriction

Requirement priority

[] High/Essential X Medium/Desirable [] Low/Optional

Description

On creating a virtual entity in the coordination broker, the following should

selected:

— the entities comprising it; and

— among the entities comprising it, the reference entities for generating
properties.

These irrigation entities should have beenpreviously registered in

coordination broker.

The coordination broker should be (fesponsible for executing its lo

provided HigherControlLevel as the value assigned during the registration
E.2.5.6.

be

its

the

oiC,
for

Requireme11t number

RF17.2

Requireme]lt name

Procedural elements<«validation and execution.

Type

|Z Requiremeiit |:| Restriction

Requirement priority

[] High/Essential X] Medium/Desirable

[ ] Low/Optional

Description

The coordination broker should validate the procedural elements intended
the (virtual entity that controls and that has been received from
management interface. Once a procedural element has been validated,
coordination broker should execute it launching over the subsystem interf;
the requests required to perform the irrigation entity logic.

to
the
the
hce

Requireme11t number

RF17.3

Requireme+t name

Coordination broker behavior as subsystem.

Type

IZI Requirement |:| Restriction

Requirement priority

[] High/Essential X Medium/Desirable [] Low/Optional

Description

The coordination broker should act as a subsystem for controlling the virtual
entities to which its control has been assigned. The subsystem interface should
not be used, since the coordination broker controls the virtual irrigation entity.
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E.5.5.6 Function 18: Virtual irrigation entity logic execution

Requirement number

RF18.1

Requirement name

Virtual entity logic compilation.

Type

Xl Requirement ] Restriction

Requirement priority

[ ] High/Essential X Medium/Desirable

[] Low/Optional

Degcription

The coordination broker should execute any logic attributed to a virtual
it controls. The logic to be executed should be one of the possible for
attending to the standard. The possible behaviors are defined)in E.2
virtual entity cannot execute differentiated logics, this parameter'does n
into account by the coordination broker.

entity that
the entity,
.5.8. If the
bt be taked

Reduirement number

RF18.2

Requirement name

Validation of requests regarding a virtual irnigation entity.

Type

X] Requirement [ ] Restriction

Requirement priority

[] High/Essential X] Mediuni/Desirable [] Low/Option

al

Degcription

The coordination broker should run checks in addition to those defined
validate the contents of the.requests.

The coordination brokertshould check to see that CreateRecipe reque
include any incompatiblé parameter:

— with the entity'modelling entered through its static data; and
— with the logic defined for the entity.
In both cases.it should return a “3”- Not supported message.

n E.3.11 to

sts do not

Reduirement number

RF18.3

Redquirement name

Virtual irrigation entity logic execution.

Type

|X| Requirement |:| Restriction

Reduirement prierity

[] High/Essential Xl Medium/Desirable [ ] Low/Optiorx

al

Degcription

The coordination broker should execute the logic associated to the virty
accordance with the definition in this document. For that, the coordina

al entity in
ion broker
xecute the

performs all requests over the subsystem interface necessary to e

| 1 1 i < i 1d L H
prouttuulalr TITIIITIILS d11u sual dIItTT IS Ppruptl pPprllul lllllls.

Requirement number

RF18.4

Requirement name

Virtual irrigation entity ActivityStatus generation.

Type

|X| Requirement |:| Restriction

Requirement priority

[] High/Essential Xl Medium/Desirable

[] Low/Optional

Description

The coordination broker should generate status readings for the virtual entities it
controls. The ActivityStatus should be obtained based on the ActivityStatus of the
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entities that it contains, in accordance with the criteria established in E.4.7.4.

Requirement number

RF18.5

Requirement name

Virtual irrigation entity procedural elements status generation.

Type

|X| Requirement |:| Restriction

Requirement priority

[] High/Essential X] Medium/Desirable

[] Low/Optional

Descriptior

Thc COO0UI L‘lilldLiUll ‘UI Ukel b}lUuili sCIICTdLC Lilt‘ SLALUS fUl L‘lle Pl ULUL‘{UI dl UlCIllCthS
executed by the virtual entity under its control. The status of a procedural elemgent

should be generated from the status of the procedural elements of the. irsigation

entities that it contains, as defined in E.4.7.3.

Requireme11t number

RF18.6

Requiremellt name

Generating properties.

Type

|X| Requirement [ ] Restriction

Requirement priority

[] High/Essential X Medium/Desirable [] Low/Optional

Description

The coordination broker should generate the values of the properties assigned o a
virtual entity under its control. To generdte these, it should make the necesspry
requests through the subsystem interface. Properties should be generated| as
defined in E.4.7.4.

Requireme11t number

RF18.7

Requiremellt name

Generating reports; standard histories and events.

Type

|X| Requirement |:| Restriction

Requirement priority

[ ] High/Essential X] Medium/Desirable

[] Low/Optional

Description

The coordination broker should generate the reports of the procedural elements
exeelted by virtual entities under its control, attending the requests over the
management interface. Likewise, it should generate the standard histories of all the
mandatory and extended properties reported for each virtual entity. It should glso
generate the events associated to their properties and to their procedural elements.
Administration of all these should observe the definitions contained in E.4.}.7,
E.4.7.8 and E.4.7.9.

Requirement number

RF18.8

Requirement name

Generating responses to requests addressed to virtual irrigation entities.

Type X Requirement [] Restriction
Requirement priority [] High/Essential X Medium/Desirable [] Low/Optional
Description The coordination broker should generate the responses to the requests addressed

to the virtual irrigation entities under its control.

Whenever the request refers to an existing property, standard history or
procedural element, it should respond with the data requested and “0- Action
successfully executed message”.
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Whenever the request refers to a non-existent property, standard history or
procedural element, it should respond with a “2 - Lexical error” message.

E.6 Request management

The criteria to manage the requests by the coordination broker are presented in the following
diagrams:

— Diagram 1. Requests from the management interface not propagated to a subsystem.
(Rnadpnfifylnc, Rﬂadpnﬁfynnfn, GetProcedurallDs and Ppadpvnnf) See F'ignw: E1

— |Diagram 2. Requests from the management interface propagated to(\a” subsystem.
(ReadProcedurallDs, Write, Read and StopRecipe). See Figure E.2.

— |Diagram 3. Requests from the management interface propagated to the subsystem forl which the
coordination broker should save data in its database. (CreateRecipe,”ReadStandardHist and
ReadReport). See Figure E.3.

— |Diagram 4. Requests made by the coordination broker (because a StoppedOpgration or
CompletedOperation procedural event has been received requesting a report on|an ended
procedural element (ReadReport). See Figure E.4.

— |Diagram 5. Programmed collections made by the c¢oordination broker to obtain the standard
history of an entity. See Figure E.5.

— |Diagrams 6 and 7. Requests made by the coordination broker to subscribe or unsubsdribe to the
events of an irrigation entity (SubscribeEvent and UnsubscribeEvent). See Figures E.6 arnld E.7.

— |Diagram 8. Request to the coordination‘broker made by subsystems where events havle occurred
(NewEvent). See Figure E.8.
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igure E.1 — Requests from the.nianagement interface that are not propagated
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Figure E.2 — Requests from the management interface that are propagated
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Figure E.3 — Requests from the management interface propagated to the subsystem
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Figure E.4 — Automatic report collection
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Figure E.6 — Coordination broker request to subscribe to the events of an irrigation entity
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E.7 Cases of use
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Figure E.9 — Cases of use
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Annex F
(normative)

Management interface with REST

F.1 Overview

Thi§ annex outlines the information needed to Implement the management interface thfough Web
Services and REST technology. This implementation permits MIS applications to retrievé|data from the
upper control level: coordination. Information can be generated at this control level ofjtequgsted to the
lower control level (subsystems). MIS applications only need to implement the methods fequired to
perform their management tasks.

Thi$ annex concerns MIS and coordination brokers adapted to this document. The interfa¢e between
thege architecture elements is addressed by a Web Service:

— |Upper control level: the coordination broker publishes a Web Service as a server; and
— |Any application located at management level acts as a Web.Services client.

This annex defines a set of methods available for any MISrapplications by its publication by the upper
confrol level, where the coordination brokers are located.

F.2 Requirements
F.2|]1 General

The names of the classes and the metheds presented in this annex shall be used for the impl¢mentation
of the management interface when using REST. Likewise, shall be used the following protocpls defined
by the Web Services Protocol Stack:

— |HTTP 1.1 (Hypertext Transfer Protocol) RFC 2616;
— | TLS within HTTRAIA RFC 2817;

— |TLS 1.2 RFG5246;

— |OAuth-2:0'Framework RFC6750 and RFC6749;

— |REST (Representational State Transfer). The specifications of this architecture style is available at
httpsT//Testfutaptinet/;

— WADL 2.0 (Web Application Description Language). Language of web service’s definition. The
specifications of this language are available at https://www.w3.0org/Submission/wadl/; and

— JSON (JavaScript Object Notation). The language of exchanging data selected is available at
https://tools.ietf.org/html/rfc7159

F.2.2 Data protection

Data protection regulations in the jurisdiction of use can apply.
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F.2.3 Security

The REST interface described in this document shall use Oauth2. Therefore, a request shall first be
made to the authorization server. This server provides a token to access the services described in this
document. The servers shall have a digital certificate for ensure the security through the
communication channel defined, using HTTPS over TLS 1.2.

The security criteria defined in this annex shall to be understood as minimal, being possible to establish
extra criteria to access data.

F.2.4 He

The heade
encapsulat|

Conter

ader

- of all requests and responses, except those intended for the authorization server;-shal
ed in an HTTP 1.1 transaction; the HTTP 1.1 header shall include the following attyibute:

t-Type: application / json; Charset: utf-8; Date: YYYYMMDDhhmmssthhmfn; ‘Authenticat

hmac yser: Bearer token

The headej

Conter

F.2.5 Se

Any applic
for each Wi

— http:/

of requests for the authorization server shall include:
t-Type: application/x-www-form-urlencoded
"'vers requirements

htion located at the upper control level, shall provide the Uniform Resource Identifier (U
eh Service. The main structure of the Web Services is the following URI:

<domain_name>:<port>/rest/ManagementServices

The structyre of the authorization server is the following URI:

— http:/
F.2.6 Wq

The WADIj
between tH
the service

The server
the param
implement

<domain_name>:<port>/rest/Security
eb Application Description Language (WADL)

is a description of(the web service published by the server that establishes a cont
e server and the clients. It specifies the interface through which a client can gain acces|
and details aboutthow it shall be used.

and the clients shall fully respect the WADL described in this annex (even the sequenc
eters) tevensure communication through the interface. The WADL is composed by
ption‘classes defined below.

[ be

jon:

IRI)

ract
S to

e of
the

SCDC ‘)“l‘l ﬂ“llmﬂ"‘)"in“(‘

F.2.7 Cle

Do T It C I IIIC T OOt U

The published Web Services can be case sensitive for enumerated values. The UpperCamelCase
convention shall be used in all classes and enumerations.

© ISO 2024 - All rights reserved
296


https://standardsiso.com/api/?name=18f13cdc569f8202ce20f8d7513e4466

	76901
	C076901e
	76901
	C076901e
	1 Scope
	2 Normative reference
	3 Terms and definitions
	4 Interoperability I: System architecture
	4.1 Levels and components of an interoperable architecture
	4.1.1 General
	4.1.2 Control level
	4.1.2.1 Subsystem
	4.1.2.2 Coordination broker

	4.1.3 Management level

	4.2 Interface specifications
	4.2.1 General
	4.2.2 Data access authorizations
	4.2.3 Irrigation entity identification
	4.2.4 Common methods to management and subsystem interfaces
	4.2.4.1 General
	4.2.4.2 Writing a property of an entity (Write method)
	4.2.4.3 Reading a property of an entity (Read method)
	4.2.4.4 Reading the standard history of a property (ReadStandHist method)
	4.2.4.5 Creating a procedural element (CreateRecipe method)
	4.2.4.6 Stopping a procedural element (StopRecipe method)
	4.2.4.7 Reading procedural element report (ReadReport method)
	4.2.4.8 Reading ID of procedural elements in the subsystem for an entity (ReadProceduralIDs method)

	4.2.5 Specific methods of the subsystem interface
	4.2.5.1 General
	4.2.5.2 Subscription of the coordination broker to the events occurred in an irrigation entity (SubscribeEvent method)
	4.2.5.3 Unsubscription of the coordination broker to the events occurred in an irrigation entity (UnsubscribeEvent method)

	4.2.6 Specific actions of the management interface
	4.2.6.1 General
	4.2.6.2 Read IDs of all the irrigation entities (ReadEntityIDs method)
	4.2.6.3 Read static data of an irrigation entity (ReadEntityData method)
	4.2.6.4 Reading the ID of procedural elements in the coordination broker for an irrigation entity (GetProceduralIDs method)
	4.2.6.5 Reading the events occurred in an irrigation entity (ReadEvent method)

	4.2.7 Specific methods of event interface
	4.2.7.1 New event occurred in an irrigation entity (NewEvent method)

	4.2.8 Application of the methods on properties


	5 Interoperability II: exchange of data from irrigation entities
	5.1 General outline
	5.2 Static data of the irrigation entities
	5.2.1 General
	5.2.2 SpatialData specification
	5.2.3 Topological data specification
	5.2.3.1 General
	5.2.3.2 Unit level
	5.2.3.3 Equipment module level


	5.3 Structure of an irrigation entity identifier (EntityID)
	5.4 Properties
	5.5 Entity events

	6 Interoperability III: Exchange of data from procedural elements performed in irrigation entities
	6.1 General outline
	6.2 Statuses and actions
	6.3 Types of Operation recipes
	6.3.1 General
	6.3.2 Parameterization of header
	6.3.3 Formula parameterization (common parameters) for irrigation Operations
	6.3.4 Additional parameters of an IrrigationRecipe1
	6.3.5 Additional parameters of a IrrigationRecipe3
	6.3.6 Additional parameters of a IrrigationRecipe4
	6.3.7 Formula parameterization for NetworkBranchRecipe1
	6.3.8 Formula parameterization (common parameters) for pumping Operations
	6.3.9 Additional parameters of a PumpingRecipe1
	6.3.10 Additional parameters of a PumpingRecipe2
	6.3.11 Additional parameters of a PumpingRecipe3
	6.3.12 Additional parameters of a PumpingRecipe4
	6.3.13 Additional parameters of a PumpingRecipe5
	6.3.14 Formula parameterization (common parameters) for control point Operations
	6.3.15 Formula parameterization for ControlPointRecipe1
	6.3.16 Formula parameterization for ControlPointRecipe2
	6.3.17 Formula parameterization for ControlPointRecipe3
	6.3.18 Formula parameterization (common parameters) for fertigation Operations
	6.3.19 Additional parameters of a FertigationRecipe1
	6.3.20 Additional parameters of a FertigationRecipe2
	6.3.21 Additional parameters of a FertigationRecipe3
	6.3.22 Additional parameters of a FertigationRecipe4
	6.3.23 Additional parameters of a FertigationRecipe5
	6.3.24 Formula parameterization for FiltrationRecipe1

	6.4 Types of Unit Procedure recipes
	6.4.1 General
	6.4.2 Parameterization of header
	6.4.3 Formula parameterization for Unit Procedures

	6.5 Types of Procedure recipes
	6.5.1 Parameterization of header
	6.5.2 Formula parameterization for Procedures

	6.6 Report
	6.6.1 Additional report parameters of Pumping recipes
	6.6.2 Additional report parameters of Reservoir recipes
	6.6.3 Additional report parameters of Fertigation recipes
	6.6.4 Additional report parameters of Filtration recipes

	6.7 Procedural element events

	Annex A (normative)  Management interface with SOAP 1.2
	A.1 Overview
	A.2 Requirements
	A.2.1 General
	A.2.2 Data protection
	A.2.3 Security
	A.2.4 Header
	A.2.5 Server requirements
	A.2.6 Web Services Description Language (WSDL) contract
	A.2.7 Classes and enumerations

	A.3 Implementation classes for web services
	A.3.1 Implementation criteria
	A.3.2 ManagementServices class
	A.3.3 Response class
	A.3.4 WriteResponse class
	A.3.5 ReadResponse class
	A.3.6 ReadStandardHistResponse class
	A.3.7 ReadEventResponse class
	A.3.8 ReadReportResponse class
	A.3.9 CreateRecipeResponse class
	A.3.10 StopRecipeResponse class
	A.3.11 Operation class
	A.3.12 OperationParameter class
	A.3.13 ReadProceduralIDsResponse class
	A.3.14 ReadEntityIDsResponse class
	A.3.15 GetProceduralIDsResponse class
	A.3.16 ReadEntityDataResponse class
	A.3.17 EventValue class
	A.3.18 ParameterType enumeration
	A.3.19 Status enumeration
	A.3.20 RecipeType enumeration
	A.3.21 RecipeParameterType enumeration
	A.3.22 MonitoringParameterType enumeration
	A.3.23 RepetitionParameterType enumeration
	A.3.24 WeekCalendarParameterType enumeration
	A.3.25 PropertyName enumeration
	A.3.26 Statistics enumeration
	A.3.27 EntityLevel enumeration
	A.3.28 EntityType enumeration
	A.3.29 ControlLevel enumeration
	A.3.30 Behavior enumeration
	A.3.31 FertigationMethod enumeration
	A.3.32 EventName string

	A.4 Implementation classes for authorization server
	A.4.1 ManagementSecurity class
	A.4.2 TokenResponse class

	A.5 WSDL

	Annex B  (normative)  Subsystem interface with SOAP 1.2
	B.1 Overview
	B.2 Requirements
	B.2.1 General
	B.2.2 Data protection
	B.2.3 Security
	B.2.4 Header
	B.2.5 Server requirements
	B.2.6 Web Services Description Language (WSDL) contract
	B.2.7 Classes and enumerations

	B.3 Implementation classes for web services
	B.3.1 Implementation criteria
	B.3.2 SubSystemCommunication class
	B.3.3 Response class
	B.3.4 WriteResponse class
	B.3.5 ReadResponse class
	B.3.6 ReadStandardHistResponse class
	B.3.7 ReadReportResponse class
	B.3.8 SubscribeEventResponse class
	B.3.9 UnsubscribeEventResponse class
	B.3.10 CreateRecipeResponse class
	B.3.11 StopRecipeResponse class
	B.3.12 Operation class
	B.3.13 OperationParameter class
	B.3.14 ReadProceduralIDsResponse class
	B.3.15 ParameterType enumeration
	B.3.16 Status enumeration
	B.3.17 RecipeType enumeration
	B.3.18 RecipeParameterType enumeration
	B.3.19 MonitoringParameterType enumeration
	B.3.20 RepetitionParameterType enumeration
	B.3.21 WeekCalendarParameterType enumeration
	B.3.22 PropertyName enumeration
	B.3.23 Statistics enumeration
	B.3.24 EntityLevel enumeration
	B.3.25 EntityType enumeration

	B.4 Implementation classes for authorization server
	B.4.1 ManagementSecurity class
	B.4.2 TokenResponse class

	B.5 WSDL

	Annex C  (normative)  Event interface with SOAP 1.2
	C.1 Overview
	C.2 Requirements
	C.2.1 General
	C.2.2 Data protection
	C.2.3 Data protection regulations in the jurisdiction of use can apply.Security
	C.2.4 Header
	C.2.5 Server requirements
	C.2.6 Web Services Description Language (WSDL) contract
	C.2.7 Classes and enumerations

	C.3 Implementation classes for web services
	C.3.1 Implementation criteria
	C.3.2 EventCommunication class
	C.3.3 Response class
	C.3.4 EventValue class
	C.3.5 EventName string

	C.4 Implementation classes for authorization server
	C.4.1 ManagementSecurity class
	C.4.2 TokenResponse class

	C.5 WSDL

	Annex D  (informative)  Interoperability test protocol
	D.1 Overview
	D.2 General description
	D.3 IT infraestructure
	D.4 Test bed description
	D.4.1 General
	D.4.2 Irrigation hydrant test module

	D.5 Test procedure
	D.5.1 General
	D.5.2 Implementation conformance statement (ICS)
	D.5.3 Common criteria applied to the conformance tests
	D.5.4 Security criteria
	D.5.5 Results

	D.6 Tests over subsystems
	D.6.1 Test application guide
	D.6.2 Interface and action execution verification tests
	D.6.2.1 General
	D.6.2.2 Test “Reading a property of an entity (Read method)”
	D.6.2.2.1 Abstract conformance test
	D.6.2.2.2 Conformance tests

	D.6.2.3 Test “Write a property of an entity (Write method)”
	D.6.2.3.1 Abstract conformance test
	D.6.2.3.2 Conformance tests

	D.6.2.4 Test “Create a procedural element (CreateRecipe method)”
	D.6.2.4.1 Abstract conformance test
	D.6.2.4.2 Specific conformance tests for procedural elements with and without calendar
	D.6.2.4.3 Common conformance tests
	D.6.2.4.4 Specific conformance tests for IrrigationRecipe2
	D.6.2.4.5 Specific conformance tests procedural elements with calendar
	D.6.2.4.6 Specific conformance tests for procedural elements with repetitions

	D.6.2.5 Test “Read the procedural elements loaded in the SUT (ReadProceduralIDs method)”
	D.6.2.5.1 Abstract conformance test
	D.6.2.5.2 Conformance tests

	D.6.2.6 Test “Stop a procedural element (StopRecipe method)”
	D.6.2.6.1 Abstract conformance test
	D.6.2.6.2 Conformance tests

	D.6.2.7 Test “Read a procedural element report (ReadReport method)”
	D.6.2.7.1 Abstract conformance test
	D.6.2.7.2 Conformance tests
	D.6.2.7.3 Specific conformance tests procedural elements with calendar
	D.6.2.7.4 Specific conformance tests for procedural elements with repetitions
	D.6.2.7.5 Specific results

	D.6.2.8 Test “Read the history of a property (ReadStandardHist method)”
	D.6.2.8.1 Abstract conformance test
	D.6.2.8.2 Conformance tests
	D.6.2.8.3 Specific results

	D.6.2.9 Test “Subscription to an entity events (SubscribeEvent method)”
	D.6.2.9.1 Abstract conformance test
	D.6.2.9.2 Conformance tests

	D.6.2.10 Test “Unsubscription to an entity events (UnSubscribeEvent method)”
	D.6.2.10.1 Abstract conformance test
	D.6.2.10.2 Conformance tests

	D.6.2.11 Test “Generation of an entity event (NewEvent method)”
	D.6.2.11.1 Abstract conformance test
	D.6.2.11.2 Conformance tests


	D.6.3 Functionality verification tests
	D.6.3.1 Property Mode
	D.6.3.1.1 Abstract conformance test
	D.6.3.1.2 Conformance tests
	D.6.3.1.3 Specific conformance tests for SUTs supporting IrrigationRecipe2 operations

	D.6.3.2 Property ActivityStatus
	D.6.3.2.1 Abstract conformance test
	D.6.3.2.2 Conformance tests

	D.6.3.3 Property SystemStatus
	D.6.3.3.1 Abstract conformance test
	D.6.3.3.2 Conformance tests

	D.6.3.4 Property OpeningDegree
	D.6.3.4.1 Abstract conformance test
	D.6.3.4.2 Conformance tests

	D.6.3.5 Flow with closed valve event
	D.6.3.5.1 Abstract conformance test
	D.6.3.5.2 Conformance tests

	D.6.3.6 No flow with open valve event
	D.6.3.6.1 Abstract conformance test
	D.6.3.6.2 Conformance tests

	D.6.3.7 Execution of procedural elements
	D.6.3.7.1 Abstract conformance test
	D.6.3.7.2 Conformance tests

	D.6.3.8 Numerical properties management
	D.6.3.8.1 Abstract conformance test
	D.6.3.8.2 Conformance tests

	D.6.3.9 Standard history content validation
	D.6.3.9.1 Abstract conformance test
	D.6.3.9.2 Conformance tests

	D.6.3.10 Report content validation
	D.6.3.10.1 Abstract conformance test
	D.6.3.10.2 Conformance tests



	D.7 Tests over coordination brokers
	D.7.1 Test application guide
	D.7.2 Verification interfaces tests
	D.7.2.1 Well parameterized requests
	D.7.2.1.1 Abstract conformance test
	D.7.2.1.2 Conformance tests

	D.7.2.2 Bad parameterized requests
	D.7.2.2.1 Abstract conformance test
	D.7.2.2.2 Conformance tests

	D.7.2.3 Events tests
	D.7.2.3.1 Abstract conformance test
	D.7.2.3.2 Conformance tests

	D.7.2.4 Access and permission tests
	D.7.2.4.1 Abstract conformance test
	D.7.2.4.2 Conformance tests


	D.7.3 Specific test for management interface methods
	D.7.3.1 Test of “Reading the identifiers of all irrigation entities known by the SUT (ReadEntityIDs method)”
	D.7.3.1.1 Abstract conformance test
	D.7.3.1.2 Conformance tests

	D.7.3.2 Test of “Reading the static data of an irrigation entity known by the SUT (ReadEntityData method)”
	D.7.3.2.1 Abstract conformance test
	D.7.3.2.2 Conformance tests


	D.7.4 Routing test
	D.7.4.1.1 Abstract conformance test
	D.7.4.1.2 Conformance tests

	D.7.5 Subsystem performing tests
	D.7.5.1.1 Abstract conformance test
	D.7.5.1.2 Conformance tests


	D.8 Tests over management information systems
	D.8.1 Test application guide
	D.8.2 Management interface verification
	D.8.2.1 Abstract conformance test
	D.8.2.2 Conformance tests


	D.9 Tests report
	D.9.1 General
	D.9.2 SUT data
	D.9.3 Test data
	D.9.4 Results


	Annex E  (informative)  Coordination broker software requirement specifications
	E.1 Overview
	E.1.1 General
	E.1.2 Definitions
	E.1.3 System description
	E.1.4 Technological environment
	E.1.5 Standard and regulatory specifications
	E.1.6 Architecture
	E.1.7 User interface
	E.1.8 Communication interfaces
	E.1.9 Restrictions
	E.1.10 Memory requirements

	E.2 Data model
	E.2.1 General
	E.2.2 Data model: Report
	E.2.3 Data model: Standard history
	E.2.4 Data model: Procedural element
	E.2.4.1 General
	E.2.4.2 Enumerated Status

	E.2.5 Data model: Irrigation entity
	E.2.5.1 General
	E.2.5.2 Enumerated EntityLevel
	E.2.5.3 Enumerated EntityType
	E.2.5.4 Enumerated CommProtocol
	E.2.5.5 Enumerated RecipeType
	E.2.5.6 Enumerated ControlLevel
	E.2.5.7 Enumerated PropertyName
	E.2.5.8 Enumerated Behavior


	E.3 Minimal functions — Coordination broker
	E.3.1 Function 1: Irrigation entity identification
	E.3.2 Function 2: Irrigation entity administration
	E.3.3 Function 3: Coordination broker authentication
	E.3.4 Function 4: Management of coordination broker access over the management interface
	E.3.5 Function 5: Subsystem access management
	E.3.6 Function 6: Subsystem entity access levels
	E.3.7 Function 7: Requests propagation to subsystem interface over the management interface
	E.3.8 Function 8: Connection with subsystems
	E.3.9 Function 9: Attending to system requests through the management interface
	E.3.10 Function 10: Management of subscription of irrigation entity events
	E.3.11 Function 11: Request verification

	E.4 Desirable functions
	E.4.1 Function 12: Standard history administration
	E.4.2 Function 13: Procedural elements management
	E.4.3 Function 14: Report administration
	E.4.4 Function 15: Data bank
	E.4.5 Function 16: Management of virtual irrigation entities
	E.4.6 Function 17: Management of coordination broker access over the event interface
	E.4.7 Function 18: Virtual irrigation entities logic execution
	E.4.7.1 General
	E.4.7.2 Procedural elements execution
	E.4.7.3 Procedural elements status
	E.4.7.4 Property management
	E.4.7.4.1 General
	E.4.7.4.2 ActivityStatus reading
	E.4.7.4.3 ActivityStatus writing
	E.4.7.4.4 SystemStatus
	E.4.7.4.5 Mode
	E.4.7.4.6 CumulativeVolumeOut
	E.4.7.4.7 PressureOut/PressureIn
	E.4.7.4.8 InternalFlowOut
	E.4.7.4.9 InternalFlowIn
	E.4.7.4.10 CumulativeVolumeIn
	E.4.7.4.11 OpeningDegree

	E.4.7.5 Mandatory verifications
	E.4.7.6 Desirable verifications
	E.4.7.6.1 CumulativeVolumeIn=CumulativeVolumeOut

	E.4.7.7 Report generation
	E.4.7.8 Standard history generation
	E.4.7.9 Event generation


	E.5 Specific requirements
	E.5.1 General
	E.5.2 User interface requirements
	E.5.3 Communication interfaces requirements
	E.5.4 Minimal functions
	E.5.4.1 Function 1: Unequivocal identification of irrigation entities
	E.5.4.2 Function 2: Irrigation entity administration
	E.5.4.3 Function 3: Requests propagation over the management and subsystem interfaces
	E.5.4.4 Function 4: Coordination broker authentication
	E.5.4.5 Function 5: Management of coordination broker access over the management interface
	E.5.4.6 Function 6: Management of events subscription and unsuscription
	E.5.4.7 Function 7: Attending to requests through the management interface
	E.5.4.8 Function 8: Connection with subsystems
	E.5.4.9 Function 9: Subsystem access management
	E.5.4.10 Function 10: Subsystem entity access levels
	E.5.4.11 Function 11: Management of events subscription and unsuscription
	E.5.4.12 Function 12: Request verification

	E.5.5 Desirable functions
	E.5.5.1 Function 13: Standard history administration
	E.5.5.2 Function 14: Procedural elements administration
	E.5.5.3 Function 15: Report administration
	E.5.5.4 Function 16: Data bank
	E.5.5.5 Function 17: Management of virtual irrigation entities
	E.5.5.6 Function 18: Virtual irrigation entity logic execution


	E.6 Request management
	E.7 Cases of use

	Annex F  (normative)  Management interface with REST
	F.1 Overview
	F.2 Requirements
	F.2.1 General
	F.2.2 Data protection
	F.2.3 Security
	F.2.4 Header
	F.2.5 Servers requirements
	F.2.6 Web Application Description Language (WADL)
	F.2.7 Classes and enumerations

	F.3 Implementation method for web services
	F.3.1 ReadEntityIDs method
	F.3.2 ReadEntityData method
	F.3.3 Read method
	F.3.4 Write method
	F.3.5 ReadStandardHist method
	F.3.6 ReadEvent method
	F.3.7 CreateRecipe method
	F.3.8 StopRecipe method
	F.3.9 ReadReport method
	F.3.10 ReadProceduralIDs method
	F.3.11 GetProceduralIDs method

	F.4 ComplexType definition
	F.4.1 Statistics enumeration
	F.4.2 PropertyName enumeration
	F.4.3 Response class
	F.4.4 EntityLevel enumeration
	F.4.5 EntityType enumeration
	F.4.6 ControlLevel enumeration
	F.4.7 Behavior enumeration
	F.4.8 RecipeType enumeration
	F.4.9 RecipeParameterType enumeration
	F.4.10 MonitoringParameterType enumeration
	F.4.11 MonitoringParameter enumeration
	F.4.12 RepetitionParameterType enumeration
	F.4.13 RepetitionParameter enumeration
	F.4.14 WeekCalendarParameterType enumeration
	F.4.15 WeekCalendarParameter
	F.4.16 ParameterType enumeration
	F.4.17 FertigationMethod enumeration
	F.4.18 OperationParameter enumeration
	F.4.19 Operation class
	F.4.20 Status enumeration
	F.4.21 EventName string
	F.4.22 EventValues class

	F.5 Implementation methods for authorization
	F.5.1 GetToken method
	F.5.2 RefreshToken method

	F.6 WADL
	F.7 ComplexTypeF

	Annex G  (normative)  Subsystem interface with REST
	G.1 Overview
	G.2 Requirements
	G.2.1 General
	G.2.2 Data protection
	G.2.3 Security
	G.2.4 Header
	G.2.5 Servers requirements
	G.2.6 Web Application Description Language (WADL)
	G.2.7 Classes and enumerations

	G.3 Implementation method for web services
	G.3.1 Read method
	G.3.2 Write method
	G.3.3 ReadStandardHist
	G.3.4 SubscribeEvent
	G.3.5 UnSubscribeEvent
	G.3.6 CreateRecipe
	G.3.7 StopRecipe
	G.3.8 ReadReport
	G.3.9 ReadProceduralIDs

	G.4 ComplexType definition
	G.4.1 Statistics enumeration
	G.4.2 PropertyName enumeration
	G.4.3 Response class
	G.4.4 EntityLevel enumeration
	G.4.5 EntityType enumeration
	G.4.6 RecipeType enumeration
	G.4.7 RecipeParameterType enumeration
	G.4.8 MonitoringParameterType enumeration
	G.4.9 MonitoringParameter
	G.4.10 RepetitionParameterType enumeration
	G.4.11 RepetitionParameter
	G.4.12 WeekCalendarParameterType enumeration
	G.4.13 WeekCalendarParameter enumeration
	G.4.14 ParameterType enumeration
	G.4.15 OperationParameter enumeration
	G.4.16 Operation class
	G.4.17 Status enumeration

	G.5 Implementation methods for authorization
	G.5.1 GetToken method
	G.5.2 RefreshToken method

	G.6 WADL
	G.7 ComplexTypeG

	Annex H  (normative)  Event interface with REST
	H.1 Overview
	H.2 Requirements
	H.2.1 General
	H.2.2 Data protection
	H.2.3 Security
	H.2.4 Header
	H.2.5 Servers requirements
	H.2.6 Web Application Description Language (WADL)
	H.2.7 Classes and enumerations

	H.3 Implementation methods for web services — NewEvent method
	H.4 ComplexType definition
	H.4.1 Response class
	H.4.2 EventValue class
	H.4.3 EventName string

	H.5 Implementation methods for authorization
	H.5.1 GetToken method
	H.5.2 RefreshToken method

	H.6 WADL
	H.7 ComplexTypeH

	Bibliography





