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IEC 631

ternational Electrotechnical Commission (IEC) is a worldwide organization for standardization ¢
onal electrotechnical committees (IEC National Committees). The object of IEC is to promote”int
bration on all questions concerning standardization in the electrical and electronic fields/ o thi
tion to other activities, IEC publishes International Standards, Technical Specifications)\T'echnica
ly Available Specifications (PAS) and Guides (hereafter referred to as “IEC{IRublication(s
ation is entrusted to technical committees; any IEC National Committee interestéd,in the subject
Brticipate in this preparatory work. International, governmental and non-goverpmental organizatio
e |IEC also participate in this preparation. IEC collaborates closely with théAnternational Organ
brdization (ISO) in accordance with conditions determined by agreement-betWween the two organi

rmal decisions or agreements of IEC on technical matters express, as/early as possible, an int
hsus of opinion on the relevant subjects since each technical ¢ommittee has representatioy
tted IEC National Committees.

ublications have the form of recommendations for internatiorial use and are accepted by IEQ
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73-1~has been prepared by IEC technical committee 80: Maritime navigatlion and

The text of this International Standard is based on the following documents:

FDIS Report on voting
80/997/FDIS 80/1000/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.

A list of all parts in the IEC 63173 series, published under the general title Maritime navigation
and radiocommunication equipment and systems — Data interfaces, can be found on the IEC
website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amepded.

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

The voyage plan is a key element of a vessel's voyage and can be used to optimize safety and

process

es, as well as for the interaction of participants and stakeholders.

The core element of the voyage plan is the route.

The exchange of routes (whether it be between ship-to-ship, ship-to-shore or shore-to-shore)
may improve

— situational awareness,

— reductiomimthemomberof accidentsandincidents(by proactivety de-conftictimgToyutes),

— reso
- secy
— pred
— plan

— just-

urce utilization by knowing the intentions of other actors,

red passages by knowing the intentions of other actors,

ictability of arrivals and departures by early information sharing,

hing for involved actors leading to reduced idle time for resource's, and

n-time operations by enabling stakeholders and service providers to be el

organized for handling vessel movements, port resources, and ‘hinterland connectiq

This dog
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required
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idea to 1

product specification is a description of the features, attributes and relationsh
on and their mapping to a dataset. It is a comiplete description of all the e
to define a particular geographic data product.

7 describes readiness levels of product gpecifications to show a progression
egular use. S-421 is currently at the initiallevel 1 pending demonstration in a re

environment.

S-100 u
without
Feature
lowerca

ses camelCase for naming. CamelCase names are made up of words joined
spaces and capitalised within-the compound using a limited set of English
and information types begin with uppercase A-Z and attributes and values be
5e a-Z.

ficiently
ns.

ument has been registered with the IHO S-100 registry’as product specificatiovLS—421.
i
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lements

from an
al-world

ogether
letters.
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MARITIME NAVIGATION AND RADIOCOMMUNICATION
EQUIPMENT AND SYSTEMS - DATA INTERFACES -

Part 1: S-421 route plan based on S-100

1 Scope

This part of IEC 63173 specifies an S-100 compliant product specification for route plan
intended for exchange of information. It specifies the content, structure, and metadata|needed
for creating fully S-100 compliant route plan information and its portrayal within an_$+410pP-based
applicatjon. The IHO manages all numbers for S-100 compliant product specifications gnd has
assignefd S-421 for this route plan IEC standard.

This dogument specifies only a data format for the route plan exchange This documegnt does
not spe¢ify a data format of vessel monitoring and logging information;-This information can be
provided by other mechanisms or be specified in other standards.

The format of the route plan exchange includes some limited-vessel static information. When
more static information is required, it can be obtained by other'methods such as AIS.

2 Normative references

The follpwing documents are referred to in the textin such a way that some or all of theirjcontent
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.

S-100:2018, IHO Universal Hydrographic Data Model (edition 4.0.0)

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

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

e |EC [Electropedia: available at http://www.electropedia.org/

e |ISO Online browsing platform: available at http://www.iso.org/obp

3.1
active route
route which is currently monitored for the voyage which may contain the schedule information

3.2
actor
human or machine that takes part in the route plan exchange process

3.3
feature
abstraction of real-world phenomena

Note 1 to entry: A feature may occur as a type or an instance. A feature type or a feature instance should be used
when only one is meant as described in S-100.
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3.4

feature catalogue

catalogue containing definitions and descriptions of the feature types, feature attributes, and
feature associations occurring in one or more sets of geographic data as defined in S-100

3.5
planned route
candidate route for the active route of the voyage

Note 1 to entry: The schedule information may be set by the ship.

3.6
portraypd
presentation of information to humans as defined in S-100

Note 1 tolentry: This document is restricted to the portrayal of geographic information.

3.7
portraypl catalogue
collectigns of defined portrayals for a feature catalogue as defined in(S-100

Note 1 to|entry: Content of the portrayal catalogue includes portrayal functions, symbols, and portrayal context
parametefs.

3.8
recommended route
route recommended by external actors (e.g. nationalauthorities or commercial organigations)
to own ghip for the planned route of the voyage

3.9
recommended time
time sefl by external actors to own ship for'the planned route of the voyage

3.10
referengce route
route without any vessel-specific’information that can assist in the creation of a route [plan for
a particullar vessel

3.1
route information
all relateéd route objects specified in this document

3.12
waypoint
referencepoimtimphysicatspace used forpurposes of mavigation

Note 1 to entry: It describes the geographical components of the route.

4 Abbreviated terms

ENC electronic navigational chart

GML geography markup language

IEC International Electrotechnical Commission
IHO International Hydrographic Organization

IMO International Maritime Organization

ISO International Organization for Standardization
ETA estimated time of arrival
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ETD estimated time of departure
EUT equipment under test

5 General description

5.1 General data product description

The data product of a route plan is described as specified in Table 1.

Table 1 — Informal description of the data product

Field Description

Title Route plan

Abstract| | This data product describes real-world route plan and its related information.

Content| | The product specification defines all requirements to which route plan data products ‘shall corfform.

Specifically, it defines the data product content in terms of features and attribdtes’within the feature
catalogue. The display of features is defined by the symbols and rule sets contained in the pqgrtrayal
catalogue

Spatial Description:
extent East bounding longitude: 180°
West bounding longitude: —180°
North bounding latitude: 90°

South bounding latitude: -90°

Specific| | The purpose of a route plan dataset is to provide efficial route plan data to an S-100 based
purpose| | application for the safe and efficient passage and route of vessels to destinations.

5.2 Data product specification metadata

Table 2|uniquely identifies this documient and provides information about its creation and
maintenjance. For further information on dataset metadata, see 11.4.

Table 2 — Data product specification metadata

Field Description
Title Route‘plan
S-100 version 4.0.0
Version 1.0
Languade English
Classification Unctassified
Contact International Electrotechnical Commission

3, rue de Varembé

P.O. Box 131
CH - 1211 Geneva 20 - Switzerland

Telephone: +41 22 919 02 11
Fax: + 4122 919 03 00

URL www.iec.ch

Identifier S-421

Maintenance Changes to the product specification S-421 coordinated by IEC TC 80
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5.3 Product specification maintenance

This document for route plan complies with the maintenance schedule and policy in IEC.

5.4 Specification scopes

The product specification scope of the route plan is specified in Table 3.

Table 3 — Route plan product specification scope

Field Description
Scope ID Product
Level 006-series
Level ngme Route plan

5.5 Dataset identification

The dataset identification information for this document is specified.intTable 4.

Table 4 — Dataset identification

Field Description

Title Route plan

Alternate Title Route plan exchange

Abstract The route plan for the fadiocommunication and navigational equipment and
system shall be produced in accordance with the rules defined in thig
document. This decument contains all the information necessary to gnable
users to produce,a consistent route plan and to use that data efficierjtly in an
application

Topic cgtegory Transportation (ISO 19115 domain code 018)

Geograghic description Areas specific to marine navigation

Spatial flesolution Varies. The spatial resolution varies according to the application.

Purpose] Route plan exchange

Languade English (mandatory), other (optional)

Classifidation Unclassified

Spatial ffepresentation type Vector

Point of |contact Producing agency

Use limijation Not to be used for navigation on land

6 Data content and structure

6.1 General

The route plan is a feature-based product. The content information is described in terms of a
general feature model and a feature catalogue.

IMO has defined in MSC.232(83) minimum requirements for route planning in ECDIS. A route
consists of both straight and curved segments. The route includes user selectable limits for
checking navigational hazards. Further, a route includes user selectable cross track limits for
automatic off-track alarms. In this document, curved segments are defined by radius-controlled
turns in each waypoint. Also, the checking and cross track limit of starboard and port is defined
in each waypoint.
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IMO has defined voyage planning in A.893(21) and A.999(25). IMO voyage planning goes
beyond this document and therefore this document does not use "voyage plan" for a route plan
which contains some, but not all elements required for an IMO voyage plan.

This document uses the term "annotated route plan” for a plan which, in addition to route plan,
contains some elements of the IMO voyage plan as georeferenced text or document (see
Annex C).

The route plan contains elements intended for both mandatory and optional implementation.
The optional elements to implement in this document do not describe all functionality which
could be built around them. If a manufacturer wishes to implement at least some of the optional
elements, he can provide a viewer or editor for these elements. This document specifies a
standar@lized transfer format, and some use cases are described in Annex A.

6.2 Application schema

Route pllan information conforms to the general feature model (GFM) fromS£100, Pant 3. The
GFM is [the conceptual model and the implementation is defined in the feature cataloque. The
route plan information application schema is realized in the feature catajogue and the|product
specification only contains specific examples.

Figure 1 shows the route plan application schema which tllustrates all objects and the
associations among objects. The route plan is defined to be flexible and easily expandpble. All
objects jn the schema have an attribute which has RouteExtensions data type. The mgndatory
and optional fields are specified with the descriptions of thé attributes.
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Figure 1 — Route plan application schema
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6.3 Preservation of unknown content

Actors that either retransmit an unmodified route plan or modify and transmit an existing route
shall ensure that any data that the actor does not require or understand is preserved. This data
might include optional elements that the actor does not use, or RouteExtensions that have been
added by other actors.

6.4 Geometry

The IHO S-100 model includes multiple geometries. This route plan exchange standard
supports level 1 geometry which supports isolated and curve primitives from IHO (see Clauses
7-4.3.1 in S-100). In this document, each point represents a waypoint. The geometry of the
route based on the waypoint is as described in 7.2.8.

6.5 Coordinate reference systems

The cogrdinate reference system used for this document is World Geodetic-'System 1984
(WGS 84).

The spdcification is given in Table 5.

Table 5 — Route plan coordinate reference §ystems

Field Description
Horizontal coordinate reference system EPSG:4326 (WGS84)
Projectign None
Temporal reference system Gregorian_calendar
Coordingte reference system registry EPSG«Geodetic Parameter Registry

Date type (according to ISO 19115 (all parts)) 002+ publication

Responsgible party International Organisation of Oil and Gas Producers (QGP)

URL http://www.iogp.org

7 Fedgture catalogue

7.1 General

The rodte plan féature catalogue describes the feature types, information types, atjributes,
attributg values,-associations and roles which may be used in a route plan dataset.

The rodteplan feature catalogue is available in a machine-readable printed version which
conforms to the S-100 XML feature catalogue schema and can be downloaded from the CIRM
website (http://cirm.org/s-421). It is also available in Annex D as a human readable version.

When there are conflicts in the texts, tables, data model (see Figure 1) or schema, the machine-
readable files shall take precedence.

The "Implementation” column in the object attribute tables has two alternatives: mandatory and
optional.

1 Comité International Radio-Maritime, the International Association for Marine Electronic Companies,

www.cirm.org
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— Mandatory means that the attribute, when provided, shall always be implemented and shall
always be possible to support, i.e. process and/or interpret, for example view, edit and
associated functionality.

NOTE This is not the same as that the attribute is mandatory to exchange.

— Optional means that it is voluntary for the receiver to implement support for that attribute.

The multiplicity column in the tables describes the number of elements that can be provided.
Even though mandatory is in the implementation column, the value in the multiplicity column
may be zero to one or zero to many, i.e. the attribute can be omitted even if the value of
implementation column is mandatory. For example, routelnfoValidatyStart has Implementation
mandatory but has multiplicity of 0..1. This is a requirement to support it but no requirement to

i ted and
te a value.

provide
shall ha

Tables

n Annex A specify the objects and attributes used for a specific use .case. R

tables marked "mandatory" specify fields that shall contain a value when_exchange

ields in
d in the

defined

defined
scriptive

specificluse case. All actors that support the use case shall implement and’process all fields
(mandafory and optional) that are specified in that use case.

7.2 Feature types

7.21 Geographic

Geographic (geo) feature types form the principal content\of the dataset and are fully
by their|associated attributes and information types.

7.2.2 Meta

Meta features contain information about other features within a data set. Information
by metg features override the default metadata values defined by the data set de
records

7.2.3 Route

The Rolte object attributes are‘given in Table 6.

The ver
when a

1) whe

Man
2) whe
3) whe

sion of route plan has a format X.Y. First value X of routeFormatVersion is
significant change(s) is done in the route format structure. This includes

n the status-of some recognizable element (e.g. XTD) is changed from Opf
datory,

h new elements to the route format are added,

updated

ional to

h sOme elements in the route format are deleted. and

4) where there are some changes to the XSD schema.

The second value Y of routeFormatVersion is updated when "typographical" changes are done,
which do not affect the format itself. This includes

5) when there are additional explanations in the description of the format, and

6) when unrecognizable updates (i.e. add, delete and update) are made.

7.2.4

RouteActionPoints

The feature RouteActionPoints shall contain at least one RouteActionpoint object.
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7.2.5 RouteActionPoint

The RouteActionPoint is intended to add elements of the associated voyage plan (see IMO
A.893 (21)) into the basic route plan consisting of the waypoints and legs between the waypoints.
The RouteActionPoint has the flexibility to use either point with radius, line with specified
distance or area as a method to activate actions associated with waypoints or legs, or notes
where a waypoint or leg cannot be used, for example to activate ship reporting when crossing
a line or to act based on voyage planning when within a radius from a point (see Table 7,
Table 8 and Table 9). Further examples of the use cases of RouteActionPoint are:

¢ instruction to report to a ship reporting system about entering the area using VHF (ship
reporting);

¢ instrgetiontoreporttoa—shipreporting-systemviaWebsite{shipreporting):

¢ instruction to report to entering into a VTS area (ship reporting);

e notelabout being too close to no-go area defined by the master (voyage plan);
e notelabout being aware of squat effect if the speed is more than 18 kn_(voyage plap);
e notelabout being in area which require pilot (voyage plan);
¢ instruction to confirm pilot order (voyage plan);

e instruction to change used fuel to be compliant with a MARPQOL area (voyage plan)j
e instructions to reduce ballast water when sailing over a shallow area (voyage plan)
e instructions to perform check of position using line of pesition (LOP) method (voyage plan);

e instruction to select Radar and ECDIS setting suitable for area ahead (voyage plan|).
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7.2.6 RouteWaypoints

The feature RouteWaypoints described in Table 10 shall contain two or more RouteWaypoint

objects, when the value of the RoutelnfoStatus is other than “Acknowledged”, “Terminated”,

“Errors”, “Service started” or “Service ended” (see 7.3.6).

NOTE The listed cases (Terminated, Errors, Service started and Service ended) are events, and the Routelnfo
object alone is sufficient to communicate the event.

The sailing order shall be determined by the appearance order of RouteWaypoint objects and
shall be the same as the order of the references in RouteWaypoints object.

7.2.7 [RouteWaypoint

The rodteWaypointlD (see Table 11) shall be unique within a route, i.e., there~sha|l be no
waypoirts with the same ID within one route. The routeWaypointID field for a waypoint is not
related o the order of waypoints. The waypoint identifiers permit references, to the geometry
(rather | that the succession order) from other objects, for .xample frgm the
RouteS¢heduleElement.

The roufeWaypointTurnRadius attribute shall contain a non-negative number smaller pr equal
to 5 NM|, since a larger value of this parameter is not practical,"and the upper limit provides a
higher "junk" detection probability. This field shall be accurate.to at least one decimgl place.
This field presentation precision may vary from 0,1 NM to 0{01 NM. If turn radius is not decided,
the value is zero (0,0), for example first waypoint, last waypoint and recommended waypoints
from shore.

NOTE It|is essential that this route has a strictly defined-geometry, and the turn radius, in its waypo|nt, has a
consideraple effect on this geometry, and therefore is not\indefinite.

The RoliteWaypoint objects contain data refated to the geometry of the route. The geometry
shall cgntain the latitude and longitude values expressed in degrees. Coordinates ghall be
presentgéd with at least five decimal places. These values may vary from 0,000 1°[(with a
precisiop in the order of 10 m) to 0,000°000 1° (with a precision in the order of 1 cm) depending
on the dpplication area.

Figure 4 and Figure 3 shew examples of deleting and inserting waypoints and how
routeWaypointID is usedyalongside how the waypoints in a route are presented to the epd user.
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Figure 2 — RouteWaypointID usQQexamples: Delete
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Insert WP $®
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Figure 3 — RouteWaypointID usage
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examples: Insert
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7.2.8 RouteWaypointLeg

The RouteWaypointLeg object (see Figure 4 and Figure 5) is optional for a waypoint which
contains related information from a waypoint. The order of the RouteWaypointLeg elements
follows the order of the RouteWaypoint elements as defined in RouteWaypoints.

Each route leg is formed within the framework of the set geometry (great circle or rhumb line)
on the terrestrial ellipsoid. The routeWaypointLegGeometryType element is mandatory. Each
route waypoint leg is formed as the shortest of all the possible segments within the framework
of the set geometry in two waypoints. It shall be in the range —180° < lon < 180° and -90° <
lat = 90°. With this restriction, each point on the terrestrial surface (except for the poles, which
can be corrected by setting zero longitudes only for them) can be uniquely correlated with a

lat/lon pla|r. Moreover, infroduction of this restriction permits, as in the case of the turn radius,
easy defection of the "junk "longitude values.
. ) Calculated distance between
WP 2 (geographical coordinates) WP 2 and WP3 /
o 73 ///
///
///
/
/
///
/
Radius for WP 2 /
///
) /
p //
® o
WP 1 (gepgraphical coordinates) 4 XX
WP 3 (geographical coordinates)
. GM_Point . )
WH Geographical coordinates
> Radii
Cy" IEC
Figure 4 £{ RouteWaypointLegDistance between WP2 and WP3
WP 2 (geographical coordinates) Leg as defined for WP 3
O
/o"" e Radius for WP 3 P

WP 1 (geographical coordinates)

WP 3 (geographical coordinates)

IEC

Figure 5 — RouteWaypointLeg parameters belonging to WP3
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The routeWaypointLegStarboardXTDL and routeWaypointLegPortXTDL are optional attributes.

The under-keel clearance (see Figure 6) is a vertical distance between the deepest underwater
point of the ship’s hull accounting for the water level, dynamic draft, safety margin; and charted
depth. That clearance shall be sufficient to allow the ship’s floatability in the most adverse
hydrographical and meteorological conditions.

@ Static draft 9.9m

i_]_' Dynamic draft 2m

i1, Safety margin 50 % (5 m)
: Vessel safety draft 16,9 m

UKC .
256 m 1

40—5
\\\\\\\\\\\\\\@

Chartzw“&h

4
oF

IEC

Figure 6 — Under-keel clearance example

The stalic draft is¢the draft of the vessel when not making way or subject to sea and swell
influencks, i.e..the maximum draft the vessel has loaded to.

The dyrlamic draft is the draft of the vessel when making way and subject to squat, sea and
swell stateand-increase of draftdue to reetrwhemn turming:

The safety margin is the draft component including uncertainties such as:

— the accuracy of the hydrographic data (references to reliability are often included on charts
CATZOC);

— the vessel’s size and handling characteristics;

— changes in the predicted tidal height, caused by wind speed and direction and high or low
barometric pressure;

— the nature and stability of the seabed, i.e. sand waves, siltation, pipelines, obstructions etc.

Vessel safety draft is the sum of the static draft, dynamic draft and safety margin.
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The waypoint leg area (see Table 12) is the area within a perpendicular distance from the center
line of the leg as specified by routeWaypointLegStarboardCL and routeWaypointLegPortCL. In
the case of crossing the 180° meridian, there might be multiple instances of the waypoint leg
area. This can be derived from the route plan.

The waypoint leg area is related to the requirement of IMO MSC 232/A.11.3.5 for the user
defined distance to check prohibited areas, areas with special conditions or navigational
hazards. A smaller area within a perpendicular distance of the center line of the leg as specified
by routeWaypointLegStarboardXTDL and routeWaypointLegPortXTDL is related to the
requirement of IMO MSC 232/A.11.4.5 for an alarm when the user specified cross track limit for
deviation from the planned route is exceeded. See Figure 7. The waypoint leg centerline is the
center line of the leg.

Centerline of
RouteWaypointLeg

routeWaypointLegPortXTDL

yd

routefaypointLegPortCL N\ ™" \\ __---"""=---o______ ¢ §

I HANA

|2\

routeWaypointLegStarboardX|

/ |
\
\
\

routeWaypointLegStarboardCL ]——

IEC

Figure 7 — RouteWaypointLeg limits example
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7.3 Information types
7.3.1 General

Information types are identifiable pieces of information in a dataset that can be shared between
other features. They have attributes but have no relationship to any geometry. Information types
may reference other information types.

7.3.2 RouteSchedules

The feature RouteScehdules described in Table 13 shall contain zero or one RouteSchedule
object.

The threle main elements of a schedule are: ETA, ETD, and speed. These schedule elements
can be $et manually by the operator or calculated by machine. See Table 13 to Tablé 16.

Each sghedule element is associated with a routeWaypointID. When a RouteSchedul¢Manual
is used,|the schedule element is set by the operator. When a RouteScheduleCalculated|is used,
all schgdule element values except manual elements are set by machine. The schedule
elements of passed waypoints may be omitted.

If the route geometry changes, all the calculated elements for schedules shall be reset, as the
calculatfon results basically depend on the geometry.

7.3.3 RouteSchedule

The schedules contain three distinguishable parts: manual schedule (RouteScheduleManual),
calculatgd schedule (RouteScheduleCalculated), and recommended schedule
(RouteScheduleRecommended). The manual schiedule is used to indicate manually [entered
values Which are the basis for the schedule calgulation/estimation. The main goal for fhe ship
is to nayigate safely to meet the manual schédule.

The RoyteScheduleManual contains a list'of RouteScheduleElement objects that descrjbe time
preferernces and calculation restrictions’for each leg or waypoint of the route. A waypafint shall
have onlly one associated RouteScheduleElement within a RouteScheduleManual.

NOTE Tpe manually entered values are normally one or several of 1) manually entered planned time of [departure
from berth, 2) manually entered planned time of arrival to PBG (pilot boarding ground) and/or berth, 3)|manually
entered planned speed on certain fegs, 4) speed constrained by SOGMin/Max on a leg (the regulatory copstraints),
and the pfeferred service speed.window depending on cargo and weather.

If an external partyshas entered manual values, the calculated schedule shall be removed or
cleared|to indicate that it is invalid. Also, if waypoints have been changed, the calculated
schedulp may_be-invalid and shall be removed or cleared as a signal to the ship to re-galculate
the schgdulé. Only one active manual schedule is allowed in a route plan.

Route StheduleRecommended-objectisusedbyfrom-the shipperspective—external-dctors to
recommend or request a new time, for example a port can use the ETD or ETA in the
recommended schedule to request/recommend a new time for departure or arrival.

RouteScheduleCalculated object contains a sequence of RouteScheduleElement objects that
store calculations results according to user's preferences available from the
RouteScheduleManual or RouteScheduleRecommended object. A waypoint shall have only one
associated RouteScheduleElement within a RouteScheduleCalculated object.

The calculated schedule contains manually entered values and calculated estimations on
waypoints between the manually set times. Hence, the calculated schedule is more complete
with times on each waypoint. It is calculated based on manually entered values and regulatory
speeds on legs. The calculated schedule is set by the ship, but can also be calculated onshore
by for example a route optimization provider.

If the receiving application uses route information only for display or information purposes, it
shall use the RouteScheduleElementCalculated object since this has all the schedule elements.


https://iecnorm.com/api/?name=c61796c8d7c114d6fc2057f24de12d18

IEC 63173-1:2021 © IEC 2021

— 34 —

Jainjoejnuew
ayy Aq palyloads pue papualuluosal a|npayos

jeuoijldo + "0 | suoisusix3ainoy ajnouJ ay} Joj uonewloyul Afeyafidosd jeuonippy SUOISUIXJPapuUsWWO0d3Yya|NPaydSalnod
syJeway uonejuawajdquy | Ayordiiniy adA] ejeq uonduasag aweN aynqupIy
sajnquijje 309(qo papuawwos3aya|NpPayagdINoy — g} ajqel
Jainjoejnuew
a1 Aq paljloads pue paje|nojed a|npayos
jeuonydo + "0 | suoisusix3gainoy 91N0J 8y} Joj uonjewloyul Aieyaudold jeuonippy suoisualx3paje|noje)a|npayoSainol
s)yleway uonejuawajdquy | AyordiIni adAj ejeq uonduoasaqg aweu aynquIy
sajnquiye jo09fqo paje|najedna|npaydgainoy — G| djqeL
Jainjoejnuew ay} Aq paljoads |[enuew a|npayos
jeuonldo + "0 | suoisusx3ainoy ajnoJ 8y} Joj uoljewloyu; Aieysudoad jeuonippy suolsualx3jjenue\d|NpaydgaInol
syJeway uonejuawsajduwi | Ayodiinp adX} ejeq uonduosaqg aweu aynquUPRy
seynque 308[qo [enuepenpaysgeInoy — v} a|qeL
Jainyoejnuew ay} Aq paijioads sainpayos
jeuonldo + "0 | suoisuslx3jainoy ajnoJ 8y} Joj uoljewloyul Aieysudoud jeuonippy suolsualx3gsa|npayogainol
syJeway uonejuawaldiu} 1 Ayordiiniy adAj ejeq uonduosaqg aweu aynquIy

sajnquje 3a9lqo sa|npaysgainoy - ¢| 9jqeL



https://iecnorm.com/api/?name=c61796c8d7c114d6fc2057f24de12d18

— 35 —

IEC 63173-1:2021 © IEC 2021

Jainyoejnuew ay} Aq paijioads ainpayos

jeuonldo 20 | suoisusix3ainoy 2}noJ 8y} Joj uoljewlojul Areyalidoid jeuonippy SuUOISUaIXJa|NpayogaInol
}X9) 8|qepeal uewny jeuonido 170 Bulys a|Npayos Jo aweN sweNs|npayossaInol
ajnoJ 8y}
19b9jul aAnIsod Kioyepuey 1 Jabaju| | ul anbiun s| Jaiuapl Syl 9|NPaYIs ayj Jo Jaljuap| dle|npayosgainod
s)yleway :o:ﬁ:wEwiE_ Ayondiyiniy adA] ejeq uonduoasaqg aweN aynquy

sajnquije 309lqo ainpayagainoy — /| djqelL



https://iecnorm.com/api/?name=c61796c8d7c114d6fc2057f24de12d18

- 36 - IEC 63173-1:2021 © |IEC 2021

7.3.4 RouteScheduleManual/RouteScheduleCalculated/RouteScheduleRecommended

The RouteScheduleCalculated shall contain both parameters consistent with the manually set
values (presented in RouteScheduleManual or RouteScheduleRecommended), and the
calculated values.

Consistency means equal value intervals for the routeScheduleElementETA,
routeScheuleElementETD (with some reservations for this parameter which will be referred to
below) and equality of the rest of parameters, as it is essentially dependent on the specific
routeScheduleElementETA, routeScheduleElementETD values rather than on their intervals.

The schedule is considered complete if:

1) its RouteScheduleCalculated element contains ETD parameter values for all the wJaypoints
except the last one, and the ETA and speed parameter values for all the waypoint$ except
the first one;

2) the RouteScheduleManual element is not in contradiction with the
RouleScheduleCalculated element, and the data for RouteScheduleMahual is suffitient for
recalculating the schedule.

7.3.5 RouteScheduleElement

The rquteSchedulelD (see Table17) is intended ,fép" machine processing. The
routeScheduleName is intended for the human operator. Athique routeSchedulelD shdll be set
for each RouteSchedule object. The routeScheduleNamevattribute is optional, and there may
be sevefal schedules with the same name within the framework of one route.

NOTE 1 |The routeScheduleName attribute is intended maifly for making it easier for an operator handling several
scheduleq for one and the same route, to find the necessary schedule and distinguish the schedules|from one
another.

NOTE 2 [ltis helpful to use a globally unique identifier (GUID) for a routeSchedulelD in the routeSchedulg, to avoid
problems|associated with the merging of two versions of the same route from different sources, since the GUID
guaranteqs that the schedules would not intersect, and that one could be certain about which schedules arefcommon.

When all/any of the following attributes are changed,

— rout¢ScheduleElementETA;
— routeScheduleElementETD (see Table 18);
— rout¢ScheduleElementPlanSOG;

there is|a need to\set intervals appropriately by filling in the following attributes:

— rout¢ScheduleElementETDWindowBefore;
— rout¢ScheduleElementETDWindowAfter;
— routeScheduleElementETAWindowBefore;
— routeScheduleElementETAWindowAfter.

All the fields describing a certain time interval (routeScheduleElementETAWindowAfter,
routeScheduleElementETDWindowAfter, routeScheduleElementETAWindowBefore,
routeScheduleElementETDWindowBefore) shall have the integer format with minutes. When
the interval length is more than 24 h, and comes to for example 37 h 27 min, this shall be
expressed as 2247.

7.3.6 Routelnfo

The routelnfoName (see Table 19) attribute is mandatory, intended for human reading purposes,
and shall not be empty or consist of space symbols only.
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When a route plan is exchanged in any given status, the validity period can be defined with a
start and stop, or eventually only one of them. The attributes
routelnfoValidityStart/routeInfoValidityEnd shall be understood by the receiving party that the
route shall be used only within the given period. For a reference route (see Clause A.11), this
implies that the use of the route for passage planning shall not be possible outside the given
time window. For a recommended route for example, giving a recommended ETA, the validity
period implies that the receiver shall not be able to base passage planning on the received
route after this time window, and eventually shall request a new recommendation (see
Clause A.10). For a service replying with an under keel clearance management (see Clause A.6)
condition, the validity period shall be understood as the period during which the affected ship
has to reply that the recommended route is to be used, and given the status of “used for
monitoring”. This understanding shall apply to any use of these two attributes.

The roytelnfoAuthor attribute may specify not only the name with initials, but“also the
organizitional position in human readable format. This attribute is not mandatory but'important
to support understanding by the receivers of a route.

The routelnfoEditionTime is mandatory and is the time when the given foute was crg¢ated or
updated.

The roufelnfoStatus field is mandatory. The routelnfoStatus shall’be’used to give the gtatus of
the route in order to support the various scenarios, for example.route optimization and route
cross chjeck. The intention of the "Terminated" status is to infébm receivers of a route glan that
the routg has been completed or stopped/cancelled; for example if a route is cancelled, possible
previoug receivers need to be made aware about thisywhether or not they are givenl access
rights tq the route that "replaces"” the cancelled onexFigure 8 describes typical transjtions of
routelnfpStatus values for a ship. The route planning\typically starts with an initial route jor when
a ship re¢ceives reference routes (routelnfoStatus=] (Initial)). Some attributes in an initjal route
may be|added or modified. When a route planlis ready to use, it changes state to "Hlanned"
(routelnfoStatus=2).

The plapned route may be sent to shore for processing; received routes are normally updated
in the | planned route. At any.time, the ship may receive a recommended route
(routeInI:oStatus=3), an acknowledged route (routelnfoStatus=4) or a route| issues
(routelnfoStatus=9).

When route is loaded into"ECDIS for monitoring, it changes status to "Used for monitoring"
(routelnfoStatus=5).

If routT is not{/finalised when unloaded, the route changes to status "Rlanned"
(routelnfoStatus=2). When route is unloaded from ECDIS and the complete route|plan is
finalised or eancelled, the route changes status to "Terminated" (routelnfoStatus=6).

F' ol H. 4 H [ HH £ ol QL ot 1 £ I HN| H
|gure J UTOULTTUTOS lypliLdal trarioitultes UT TUUTTTTTTU Ol dtus valutco TUT a STTUTT STUT STITVILT.

Shore is waiting for a route from a ship, or a route request from a ship. If a received route is
planned or used for monitoring, processing is required. After the processing, the response is
sent back to the ship with either a recommended route, an acknowledged route, a route issue,
an incomplete route or a route error.

When the shore receives a terminated route, it ends all processing related with the route plan.
When the shore receives the route request with an initial route or when it needs to send a
reference route, it provides a reference route to the ship.
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Association roles of feature catalogue

— 45—

An association role describes the nature of the relationships. First is the relationship from one
feature type to another feature type in a feature association. Second is the relationship from
one object (feature or information type) to one information type in an information association.
Each association has exactly two roles. Either or both may be a default. This document defines
all roles which is used for feature associations and information associations. If there is any

conflict in the association roles in Table 22 and Figure 1, Figure 1 has precedence.

Table 22 — Roles of the route plan

Role name Definition Code Mult | Remarks

RoutelnfoSet A pointer to the aggregate in a | routelnfoSet 1
whole-part relationship

Routelnfo A pointer to the class routelnfo 1

RouteWaypointsSet A pointer to the aggregate in a | routeWaypointsSet 1
whole-part relationship

RouteWaypoints A pointer to the class routeWaypoints 0..1

RouteWaypointSet A pointer to the aggregate in a | routeWaypointSet 1
whole-part relationship.

RouteWaypoint A pointer to the class routeWaypoint 2.7

RouteWaypointLegSet A pointer to the aggregate in a | routeWaypeintLegSet 1
whole-part relationship

RouteWaypointLeg A pointer to the class routeWaypointLeg 0.1

Route Sghedules Set A pointer to the aggregate in a | rQuteSchedulesSet 1
whole-part relationship

Route Sghedules A pointer to the class routeSchedules 0.1

Route Sghedule Set A pointer to the aggregaté in a | routeScheduleSet 1
whole-part relationship

Route Sghedule A pointer to the class routeSchedule 0..*

RouteSdheduleManual A pointer to,the)member class routeScheduleManualSet 1

Set in a wholecpart relationship

RouteSdheduleManual A pointer to the class routeScheduleManual 0..1

RouteSdheduleCalculat | Apointer to the member class routeScheduleCalculatedSet 1

edSet in a‘whole-part relationship

RouteSdheduleCalculat. \[VA pointer to the class routeScheduleCalculated 0..1

ed

RouteSdheduleRecem A pointer to the member class routeScheduleRecommendSet 1

mendSe in a whole-part relationship

RouteSdheduleRecom A pointer to the class routeScheduleRecommend 0..1

mend

RouteScheduleElement | A pointer to the member class routeScheduleElementManual 0..1

ManualSet in a whole-part relationship Set

RouteScheduleElement | A pointer to the member class routeScheduleElementCalculat | 0..1

CalculatedSet in a whole-part relationship edSet

RouteScheduleElement | A pointer to the member class routeScheduleElementRecom 0..1

RecommendSet in a whole-part relationship mendSet

RouteScheduleElement | A pointer to the class routeScheduleElement 1..%

RouteActionPointsSet A pointer to the aggregate in a | routeActionPointsSet 1
whole-part relationship

RouteActionPoints A pointer to the class routeActionPoints 0..1

RouteActionPointSet A pointer to the aggregate in a | routeActionPointSet 1
whole-part relationship

RouteActionPoint A pointer to the class routeActionPoint 0..*
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7.5 Associations of feature catalogue

7.51 General

Associations are named relationships between objects (feature or information types). There are
two types of associations: feature associations for relationships between two feature types, and
information associations for relationships between objects (feature or information type) and an
information type. If there is any conflict in the associations and Figure 1, Figure 1 has
precedence.

7.5.2 Feature association

A feature_association is the description of the relationship between two instances of feature

types. If can be characterized by thematic attributes and has normally two roles.The roles
describg the ends of the relationship since such relationship is usually net |symmetric
(see Taple 23).
Table 23 — Feature association for route plan

Rolp name Definition Code Role Rolg
RouteWalpointsComp |Association of routeWaypointsComp ([routeWaypoinisSet routeWaypoinfts
osition Composition |between feature types |osition
RouteWalpointCompo |[Association of routeWaypointCompo [routeWaypointSet routeWaypoint
sition between feature types [sition
RouteWaypointLegCo |Association of routeWaypointLegCo”)reuteWaypointLegSet |routeWaypointLeg
mpositior] between feature types |mposition
RouteActjonPointCom |Association of routeActionPointCom ([routeActionPointSet |routeActionPpint
position between feature types |position
RouteActjonPointCom |Association of routeActionPointCom ([routeActionPointSet |routeActionPpint
position between feature types [position
7.5.3 Information association

An information association is the description between an arbitrary object (feature or infg

rmation

type) and an information typé.that supplies additional information for that object (fepture or
information type). The relationship can be characterized by thematic attributes and a role
(see Taple 24).



https://iecnorm.com/api/?name=c61796c8d7c114d6fc2057f24de12d18

IEC 63173-1:2021 © |IEC 2021

—47 —

Table 24 - Information association for route plan

Role name

Definition

Code

Role

Role

Routelnfo
Composition

Association of
between feature and
information type

routelnfoComposition

routelnfoSet

routelnfo

RouteSchedulesComp
osition

Association of
between information

types

routeSchedulesComp
osition

routeSchedulesSet

routeSchedules

RouteScheduleCompo
sition

Association of
between information

types

routeScheduleCompo
sition

routeSchedulesSet

routeSchedule

RouteScheduteitanu=
| Composijition

Aaouuiatiull Uf
between information
types

e el A4 L
rodicouiricuuiciviariuarl

Composition

e el o B4 L
rodicouiricuuiciviariuar

Set

eManual

e ’
rodicouiicuu

RouteScheduleCalcul |Association of routeScheduleCalcula [routeScheduleCalcula [routeSeheduleCalcula
atedComposition between information |tedComposition tedSet ted

types
RouteScheduleRecom |Association of routeScheduleRecom |[routeScheduleRecom ‘[routeScheduleRecom
mendConmpposition between information |mendComposition mendSet mend

types
RouteScheduleEleme |Association of routeScheduleElemen [routeSchéeduleElemen routeScheduleElemen
ntManuallComposition |between information [tManualComposition [tManualSet t

types
RouteScHeduleEleme |Association of routeScheduleElemen jfrouteScheduleElemen routeScheduleElemen
ntCalculated between information |[tCalculatedCompositi’)|tCalculatedSet t
Composifion types on
RouteScHeduleEleme |Association of routeScheduleElemen [routeScheduleElemen [routeScheduleElemen

ntRecommendCompo |between information [tRecommendComposi [tRecommendSet t

sition types tion

7.6 Attributes

7.6.1 General

This dogument defines attributesas simple and complex. Types for thematic attribute tyjpes and
spatial {ypes (see 7.2) are 'used for attributes of feature types and are used for infgrmation
types in[this document (Seg 7.3).

7.6.2 Simple attribute types

This dogumentwuses eight types of simple attributes as defined in Table 25.
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Table 25 — Simple attribute types

Type

Definition

Enumeration

A fixed list of valid identifiers of named literal values

Boolean A value representing binary logic. The value can be either True or False. The default state
for Boolean type attributes (i.e. where the attribute is not populated for the feature) is
False.

Real A signed Real (floating point) number consisting of a mantissa and an exponent

Integer A signed integer number The representation of an integer is encapsulation and usage

dependent.

CharacterString

An arbitrary-length sequence of characters including accents and special characters from a
rnlhnrfnirn of one of the ndnlhhnd character sets

Date A date provides values for year, month and day according to the Gregorian calenday.
Character encoding of a date is a string which follows the calendar date format.
EXAMPLE 19980918 (YYYYMMDD)

Time A time is given by an hour, minute and second in the 24-hour clock system. Character
encoding of a time shall be a complete representation of the basic,format. Completg
representation means that hours, minutes and seconds shall be@sed. Basic format |means
that separating characters are omitted.

Time is preferably expressed as universal time coordinated\(UTC).
EXAMPLE 1830592
Time may be expressed as a local time with a given offset to UTC.
EXAMPLE 183059+0100
Time may be expressed as a local time without a specified offset to UTC.
EXAMPLE 183059
The complete representation of thextinie of 27 min and 46 s past 15 h locally in Genjeva (in
winter one hour ahead of UTC), andin New York (in winter five hours behind UTC),
together with the indication of thedifference between the time scale of local time anld UTC,
are used as examples.
Geneva: 152746+0100
New York: 152746-0500
The service hours for a service that is available all year in an area where daylight spving
hour affects the ‘offset to UTC could be expressed as local time without specified offset.
Opening: 74500
Closing:61500
DateTimle A.DateTime is a combination of a date and a time type.

EXAMPLE: 19850412T101530

7.6.3 Complex attributes

Complex attributes are aggregations of other attributes that are either simple or complex. The
aggregation is defined by means of attribute bindings.

RouteExtensions (see Table 26) is best associated with additional fields for the proprietary
purpose in the route plan.
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Table 26 — RouteExtensions attributes

Attribute name Description Data type Multiplicity Implementation Remarks
routeExtensions | Unique vendor CharacterString 1 Mandatory

Manufacturerld identifier for the

Route
extensions

routeExtensions | Route extension | CharacterString | 0..1 Optional

Name name

routeExtensions | RouteExtension | CharacterString | 0..1 Optional

Version version

routeExtensions | Route Extension | Character String | 1..* Optional

Note Note
7.6.4 Spatial attribute types
Only feature type class RouteWaypoint and RouteActionPoint have a spatial attribute type.
RouteWaypoint defines GM_Point as a spatial attribute type. RouteActionPoint has one|of three
kinds of|spatial attribute types for example, GM_Point, GM_Curve and"GM_Surface. All spatial
attributg types this document needs in this document are GM_Point) GM_Curve, GM_[Surface
(see Taple 27).

Table 27 — Spatial attributes
Attribyte Name Description Data Type Multiplicity | Implementation Remarks
geometrly Geographical position GM_Point, 1 Mandatory For vdlue
of the action point in range|see
degrees GM_Curye; IHO S}100
GM_Surface The mlinimum
resolution is
0,000 1°

7.7 Binding
7.71 General

Binding$ consist of attfibute bindings, feature bindings and information bindings. The fpllowing
use casps for attribute bindings exist:

1) defiping thelattributes for feature type;
2) defininghe attributes for information types;

3) defining’the attributes for feature association;
4) defining the attributes for information associations;

5) defining the aggregation of attributes for a complex attribute.

Number 1), 2), 5) are done through the definition of feature class type and information class
type. Number 3) and 4) are accomplished by an association role, the feature associations and
the information associations. Binding specifies the target attribute and the multiplicity of the
attribute. The multiplicity indicates how many instances are mandatory (1..n) or optional (0..n).
If there is any conflict in the bindings and Figure 1, then Figure 1 has precedence.

7.7.2

Feature binding

Feature binding describes the association between two feature types. Both the feature
association and the association role are specified with the target feature type. Furthermore, the
multiplicity and the role type are defined. The latter describes the nature of the role
(see Table 28).
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Table 28 — Feature binding for the route plan

Class Mult Role type Feature type Role Association
Route 0..1 composition RouteWaypoints routeWaypoints routeWaypoints
Composition
0..1 composition RoutActionPoints routeActionPoints routeActionPoint
sComposition
RouteWayp 1 composition Route routeWaypointsSet routeWaypoints
oints Composition
2.% composition RouteWaypoint routeWaypoint routeWaypointC
omposition
RouteW ayn 1 compasition Rnllfﬂ\/\/?\lllhnian rnllfn\/\ln\lllhniannf rnllfn\/\lnypointC
oint ompossition
0..1 composition RouteWaypointLeg routeWaypointLeg routeWaypointL
egComposition
RouteWayp 1 composition RouteWaypoint routeWaypointLegSet routeWaypointL
ointLeg egComposition
RouteAdtio 1 composition Route routeActionPointsSet routeActionPoint
nPoints sComposition
1..% composition RouteActionPoint routeActionPoint routeActionPoint
Compgsition
RouteAdtio 1 composition RouteActionPoints routeActionPointSet routeActionPoint
nPoints Compgsition
7.7.3 Information binding

Information bindings describe which information*type can be associated to which fepture or
information types. In addition to the target information type, the multiplicity of this binding is
also defined (see Table 29).
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Table 29 - Information binding for the route plan

Class Mult Role type Role Association Information
type
Route 1 composition routelnfo routelnfoComposition Routelnfo
0..1 composition routeSchedules routeSchedulesCompo | RouteSchedule
sition ]
RouteSche 0..* composition routeSchedule routeScheduleCompos | RouteSchedule
dules ition
RouteSche 1 composition routeScheduleSet routeScheduleCompos | RouteSchedule
dule ition s
01 compasition rauteScheduleManual routeScheduleManual RouteSchedule
Composition Majnual
0..1 composition routeScheduleCalcula | routeScheduleCalculat | Reute§chedule
ted edComposition Calcplated
RouteSdhe 1 composition routeScheduleManual | routeScheduleCompos *| Route§chedule
duleManual Set ition
1..% composition routeScheduleElemen | routeScheduleElement | Route§chedule
tManual ManualComposition Element
RouteSdhe 1 composition routeScheduleCalcula | routeScheduleCompos | Route§chedule
duleCalqul tedSet ition
ated
1..* composition routeScheduleElemen |, routeScheduleElement | Route§chedule
tCalculated CalculatedCompositio Element
n
RouteSdhe 1 composition routeScheduleCalcuta | routeScheduleCompos | Route§chedule
duleRecpm tedSet ition
mended —
1..* composition routeScheduleElemen | routeScheduleElement | Route§chedule
tCalculated RecommededComposi Element
tion
RouteSdhe 0..1 composition routéScheduleElemen | routeScheduleManual | Route§chedule
duleCElé¢m tManual Composition Majnual
ent
0..1 composition routeScheduleElemen | routeScheduleCalculat | Route§chedule
tCalculated edComposition Calcplated
8 Datatype and structure of transmission format
In the IHO S-100 njodel, a dataset is one or more files containing specified information. In the
IHO S-100 model{éncoding means format of a file. This document uses the GML encoding
option as defined“in IHO S-100.
9 Maintenance

9.1 Feature and portrayal catalogue management

9.1.1

Feature catalogue management

For each new version of the S-421 product specification, a new feature catalogue will be
released. The end user system shall be able to manage datasets and their corresponding
feature catalogue that are created using different versions of the S-421 product specification.

9.1.2

Portrayal catalogue management

For each new version of the S-421 product specification, a new portrayal catalogue will be
released. Only the applicable end user system shall be able to manage their corresponding
portrayal catalogue that are created using different versions of the S-421 product specification.
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ata source

Data producers shall use all available and applicable sources, as evaluated against a robust
data assessment process, to maintain and update S-421 datasets as required.

93 P

roduction process

Data producers should follow their established production processes for maintaining and
updating datasets. Data shall be maintained against the S-421 data classification and encoding

guide.

10 Portrayal

10.1 General
S-421 portrayal is compliant with the portrayal model as defined in S-100. ‘The gortrayal
cataloglyie defines symbology and the portrayal rules for each geo-referenced featurg object
and attr|bute combination in the feature catalogue.
Portrayal is fully compliant with the symbol shapes and other rulésj as defined in IECG 62288.
The porfrayal catalogue is a machine-readable method to implemient symbol shapes as|defined
in [EC §2288.
10.2 Plortrayal catalogue
The portrayal catalogue defines symbology and thesportrayal rules for each feature attribute
combination contained in the feature catalogue as described in Table 30.
Table 30 — Information binding for the route plan portrayal catalogue
Item name Description M/O Cardinality Type
S421_PortraylCatalogue Catalogue‘tontaining the M 1 CI_Citation| (ISO
mechanisms to portray S-421 19115
route plan

Key

M: Mandatory

O: Optidnal
The portrayalscatalogue contains the mechanisms for the system to portray informatign found

ms and

in this document. The portrayal catalogue contains the following types of mechanis
structures:

— prod

uct input schema;

— set of portrayal rules;

— set of drawing instructions;

— set of symbols, line styles and colours.

The portrayal catalogue model is defined in S-100, Part 9.
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The S-421 portrayal catalogue is available as an XML file and can be downloaded from the
CIRM website (http://cirm.org/s-421). The portrayal catalogue conforms to the S-100 XML
portrayal catalogue schema as follows:

Root ---- (contains the catalogue named “portrayal_catalogue.xml”)

|-- Pixmaps (contains XML files describing pixmaps)

|-- ColorProfiles (contains XML files with colour profiles and CSS2 style sheets)

|-- Symbols (contains SVG files with symbols)

|-- LineStyles (contains XML files with line styles)

|-- ArgaFills (contains XML files area fills)

|-- Fomts (contains TrueType font files)

|-- Rules (contains XSLT files with templates)

11 Dafla product delivery

11.1 General

Route plaps‘can be exchanged in one of three formats:

a) a single XML file (11.2);

b) a compressed data container (11.3);

c) an S-100-compliant exchange set (11.4).

Equipment that can import route plans shall be able to read all three of these formats.
Equipment that can export route plans shall be able to write single XML files and compressed

data containers, and may optionally support writing S-100-compliant exchange sets. The
manufacturer shall state which import and export formats are supported in the user manual.

11.2 Single XML file

When using this delivery mechanism, the route plan is stored as a single XML file with the
extension .s421. This file shall conform to the schema specified in this document (see
Clause D.1), and shall be encoded in UTF-8.
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11.3 Compressed data container

Equipment may optionally deliver route plans in a compressed data container. Data containers
are standard ZIP archive files with the extension .s421p. The contents of this data container
shall consist of an XML file (see 11.2).

11.4 S-100-compliant exchange set
11.4.1 General

Route plan information may be encoded in an S-100-compliant exchange set as shown in
Figure 10.

class exchlange Set /
5100_FeatureCatalogue 5100_PortrayalCatalogue
|
5100_Catalogue, |
+sggregateCatalogue | 0.7 0..-| +dstasetCatalogue
+aggregateFile
*supportFil | 5400_SupportFile <4 5100_ExchangeSet |*partOf/+composedOf 5100_Dataset
- s
o}~ +superSet 0.7 L 1.°
. . +subSet 0.7 /
MultiAggregstion
1
- 5100_ExchangeCatalogue =
1 0..7\|/ +supportFileDigtgveryMetadata +datasetDiscoveryMetadata 0. 1
5100_SupportFileDiscoveryMetadata [ 5100_DatasetDiscoveryMetadat
IEC
Figure 10 — S-100 exchange set structure
11.4.2 | Exchange set
Route plan_datasets are grouped into exchange sets. Each exchange set consists of one or
more route ptam datasets—with—am associated— XMt metadata—fite—and—=a—simgte—exchange

catalogue XML file containing metadata.

— Units of delivery: exchange set.

— Transfer size: unlimited.

— Medium name: digital data delivery.
— Other delivery information: n/a.

Each exchange set has a single exchange catalogue which contains the discovery metadata for
each dataset.
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An exchange set is encapsulated into a form suitable for transmission by a mapping called an
"encoding". An encoding translates each of the elements of the exchange set into a logical form
suitable for writing to media and for transmission online. An encoding may also define other
elements in addition to the exchange set contents (i.e. media identification, data extents, etc.)
and also may define commercial constructs such as encryption and compression methods.

This document defines the encoding which shall be used for transmission of data between
parties.

11.4.3 Dataset

11.4.3.1 Dataset types

Four tyges of dataset files are supported by IHO S-100. In this document, only the pew|dataset
and the|new edition of a dataset type are used. In this document, incremental updatés|and re-
issues gre not used.

11.4.3.2 Data encoding

The S-4PR1 data classification and encoding guide (see Annex B) describes how data describing
the real|world is captured using the types defined in the S-421 feature catalogue.

Each atjribute with a value shall be identified uniquely within(the dataset (see Annex [E). This
identifier (gml:id) values shall be used as the reference forthe object from another object in the
same dataset or another dataset.

11.4.3.3 Dataset file naming

All datapet files shall have unique file identifiersin a system. The dataset file metaj’ata that
accompgnies the file will inform the user of the hame and purpose of the file (new, replacement
and delgtion).

11.4.3.4 Dataset size

Datasetp shall not exceed 10 MB:

11.4.4 | Exchange catalogue

The exdhange cataloguelacts as the table of contents for the exchange set. The catalggue file
of the exchange setsshall be named CATALOG.nnn. The value of nnn is "001" in this firsft edition
of this gtandard, No-other file in the exchange set may be named CATALOG. The corftents of
the exchange catalogue are described in 11.4.7.

11.4.5 | Digital signature

The digital signature may be added as described in S-100:2018, 15-8. The digital signature may
be included in the dataset metadata (see 11.4.7.3) which is exchanged together with the S-421
dataset.

The private and public key pair shall be generated by a PKI system endorsed by IHO, if provided.

11.4.6 Encryption

This is not described in this document.

NOTE The services using the route plan can provide the encryption (see IHO S-100:2018, Part 15).
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11.4.7 Metadata
11.4.7.1 Application

The metadata profile provides a specification for describing, validating and exchanging
metadata about a route plan. Its purpose is the creation of metadata records that provide
information about the identification, spatial and temporal extent, quality, application schema,
and distribution of digital geographic data. It makes provisions for the description of attributes,
attributeTypes, features, featureTypes, collectionHardware, collectionSession, datasets,
dataset series, nonGeographicDatasets, propertyTypes, fieldSession, software and services.

This document is intended for developers and implementers of metadata applications, and
provides—a basic understanding aof the principles and the overall requirements for

standargdisation of geographic information as described in IHO S-100.

11.4.7.4 General

For infofmation exchange, there is metadata about the route plan contained.in the catglogue.
The mandatory and optional metadata needed for the route plan is asollows.

Figure 11 and Figure 12 outline the overall concept of a route“plan exchange set| for the
interchange of route plan. Figure 11 depicts the realization"0f the classes which fprm the
foundation of the exchange set. The overall structure of rolte plan metadata for exchange sets
is mode|led in Figure 12 and Figure 13. Example of more,detailed information about thel various
classesl|is shown in Figure 14 and a textual description is in Table 31. The actual information is
availablg in IHO S-100.

cmp class S10} Realization of the Exchange Set Classes/
MD_Metadata
1.*
+superset 0..% (15019115)
0.*
Multiplgpggregation +partOf +composedOf
DS_Aggregate DS_DataSet
+subset o_x $100_CatalogueMetaData
Zr (1IS019115) f (15019115}
I
|
MX_Aggregate CT_Catalogue MX_DataSet
0.* 0.*
0.* 0.%

(1S019139) A (1S019139) A (150 1913$9)
| |
| |

ssiiperset 0--* ! !
| |
MultigleAggregation
$100_ExchangeSet $100_DataSet
+subSet 0.%

IEC

Figure 11 — Realization of the exchange set classes
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cmp S100

Exchange SetCatalogue /

$100_ExchangeCatalogue

I A

0..x +datasetDiscoveryMetadata

$100_DatasetDiscoveryMetadata

0.*

$100_CatalogueMetadata

$100_19115DatasetMetadata

Figure 12 — Route exchange‘set catalogue

cmy

S$100 Exchange Set /

$100_CatalogueMetadata
+aggregatedCatalogue

O“*

+datasetCatalogue

+aggregateCatalogue
S$100_ExchangeSet +partOf 1..*%
+superSet, QN

0..* +composedOf

$100_Dataset

4subSet 0..* /[\

S$100_ExchangeCatalogue

+datasetDiscoveryMetadata

0..* 1

S$100_DatasetDiscoveryMetadata

Figure 13 — Route exchange set

IEC

IEC
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cmp S100 Exchange Set - Class Details/

$100_DatasetDiscoveryMetadata $100_ExchangeCatalogue «enumeration»
Figl6::5100_VerticalAndSoundingDatum
+ fileName: CharacterString + identifier: S100_Catalogueldentifier
+ filePath: CharacterString + contackt: S100_CataloguePointOfContact meanLowWaterSprings
+ description: CharacterString + productSpecification: S100_ProductSpecification [0..1] meanSeallevel
+ dataProtection: Boolean [0..1] + metadatalanguage: CharacterString meanLowerLowWaterSprings
+ protectionSchema: CharacterString [0..1] + exchangeCatalogueName: CharacterString LowestLowWater
+ digitalSignature: CharacterString [0..1] + exchangeCatalogueDescription: CharacterString meanLowWater
+ digitalSignatureReference: CharacterString [0..1] + exchangeCatalogueComment: CharacterString [0..1] lowestLowWaterSprings
+ digitalSignatureValue: CharacterString [0..1] + compressionFlag: Boolean [0..1] approximateMeanLowWaterSprings
+ copyright: MD_RestrictionCode [0..1] + algorithmMethod: CharacterString [0..1] indianSpringlowWater
+ classification: MD_SecurityConstraints [0..1] + sourceMedia: CharacterString [0..1] lowWaterSprings
+ purpose: CharacterString + replacedData: Boolean [0..1] approximateMeanLowestAstronomicalTide
+ specificUsage: MD_Usage + dataReplacement: CharacterString [0..1] nearlyLowestLowWater
+ editionNumber: CharacterString meanLowerLowWater
+ updateNumber: CharacterString [0..1] lowWater
+ updateApplicationDate: Date [0..1] approximateMeanLowWater
+ issueDate:Date approximateMeanLowerLowWater
+ prodfictSpecification: S100_ProductSpecification meanHignwater
+ prodlicingAgency: Cl_ResponsibleParty meanHishWaterSprings
+ optithumDisplayScale: CI_ResponsibleParty [0..1] highWater
+ maximumbDisplayScale: Integer [0..1] approximateMeanSeaLevel
+ minifnumDisplayScale: Integer [0..1] highWaterSprings
+ horigontalDatumReference: CharacterString meanHigherHighWater
+ horigontalDatumValue: Integer equinoctialSpringLowWater
+ vertifalDatum: S100_VerticalAndSoundingDatum lowestAstrongficélTide
+ soundingDatum: S100_VerticalAndSoundingDatum localDatum
+ dataflype: S100_DataFormat internatipnalGreatLakesDatum198
+ othefDataTypeDescription: CharacterString [0..1] meanWatertevel
+ dataflypeVersion: CharacterString lowérLowWaterLargeTide
+ datafoverage: S100_DataCoverage [1..*] higherHighWaterlargeTide
+ cominent: CharacterString [0..1] mearlyHighestHighWater
+ layedID: CharacterString [0..*] highestAstronomicalTide

«enumergtion»
$100_CatalogueMetadata Figl6|:
$100_Dataformat

+ filName: CharacterString [1..*]

+ fildLocation: CharacterString[1..%] 1S0 82111 Ascii
+ scpe: S100_CatalogueScope [1..%] 1ISO 8211 Binary
+ vefsionNumber: CharacterString [1..*] GML

+ issjueDate: Date [1..*] HDF5

+ prgductSpecification: S100_ProductSpecification [1..*] other

+ digitalSignatureReference: CharacterString [0..1]

+ digitalSignatureValue: CharacterString [0..1]

$100_Catalogueldentifier

: leddei:izgzrlj[(ri‘l;?er:éﬁ]earrsatzltr;grstring $100_CataloguePointOfContact $100_ProductSpecification “E”UF’i“gelr:in”»
+ date: Date + organization: CharacterString + name:CharacterString S100_SuppoitFormat|
+ phone: Cl_Telephone [0..1] + version: CharacterString
+ address: CI_Address [0..1] + date: Date
Text
JPEG20d0
$100_DataCoverage HTML
+| ID:Integer «enur.neraficn» XML
+ | boundingBox: EX_GeographicBoundingBox Figl6:: XSLT
+ | boundingPolygon: EX_BoundirgPolygon [1..*] $100_CatalogueScope VIDEO
+ | optimumDisplayScale: Int¢ger J071] featureCatalogue '712E/A° U/A
+ | manimumDisplayScale; Integer [0..1] portralCatalogue
+ | minimumbDisplayScale:\nteger [0..1] other

IEC

Figure 14 — Route exchange set — Example of class details

11.4.7.3 Dataset metadata

Table 31 defines the mandatory and optional metadata needed for S-421. In some cases, the
metadata may be repeated in a national language. If this is the case, it is noted in the Remarks
column.
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Table 31 — Dataset metadata

Name Multiplity Value Type Remarks
metadataFileldentifier 1 CharacterString
metadataPointOfCont 1 Cl_ResponsibleParty
act
metadataDateStamp 1 Date
metadataLanguage 1 English CharacterString All data sets conforming to S-
101 PS use the English
language
fileName 1 CharacterString Dataset file name
description 1 CharacterString Short description of the area
covered by dataset harbour
or port name, bhetweep two
named locationsetc.
NATIONAL CANGUAGE
enabled
dataProfection 1 Boolean True = Encrypted
False = Unencrypted
A value of True indicqtes the
presence of encryptiofn.
Otherwise, the value ghall be
False
protectignScheme 0..1 CharacterString E.g. S-63
digitalSignature 1 CharacterString
classificption 1 {1} to {5} Class 1. unclassified
2. restricted
MD_SecurityConstraints>M 3. confidential
D_ClassificationCode
; 4. secret
(codelist)
5. top secret
purpose 1 {1to {5} CharacterString 1. new dataset
2. new edition
MD_ldentification>purpose
(character string)

12 Test methods-and expected results

12.1 Genefral

A simula

e capable of importing and exporting route plan compliant data;

e capable of examining content of route plan (i.e. GML-encoded XML file);

e capable of editing the import and exported route plan file.

Confirm by inspection of the documented evidence that the user manual specifies:

e« the versions of the S-421 schema supported;

e« the optional attributes of the S-421 schema supported;

e which formats are supported for import and export (see 11.1);

¢ the types of schedules supported;

e portrayal catalogue;

¢ the manufacturer extensions supported.
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Route related tests are subdivided into two: generic tests specified in Clause 12 and use case
specific tests specified in Annex A.

12.2 Test data
12.2.1 Test material

Test material is provided in machine readable form at http://cirm.org/s-421. This data is
provided in each of the three formats specified in this document: single XML files (11.2),
compressed data containers (11.3) and S-100-compliant exchange sets (11.4).

Test data is defined for the mandatory and optional tests. The mandatory test is for the test of
the mar datUIy illlpiclllclltdt;ull Clate uptiunai testisforthetestof-the uptiunai illlpiculcl tations.

Ready tp use test material is available for the minimum generic test (RTE-TESH~GMIIN.s421),
basic generic test (RTE-TEST-GBASIC.s421) and full generic test (RTE-TEST-GFUL|..s421).
Test material for other test cases can be created by editing the provided.test matgrial, for
example:
e optignal attributes can be removed from the generic test material;

e valug of attribute can be changed to be appropriate for the test;

e incomplete route plan can be created by removing mandatery attributes;

e incomplete route plan can be created by referencing-ainon-existent GML object, [such as
refefence from routeScheduleElement to a non-existent routeWaypoint;

e incomplete route plan can be created by \setting a routelnfoValidityEnd| before
routelnfoValidityStart, or ETD before ETA on a routeScheduleElement;

e invalid route plan: application level context.check error can be created by duplicating an
attripute;

e invalid route plan: application level context check error can be created by editing @ part of
geometry;

e invalid route plan: application (level context check error can be created by changing the
numper of decimals (for example as less or more than allowed range);

e invalid route plan: application level context check error can be created by changing the
geometry for meridiopalkdifference of over 180°;

e invalid route plan; application level context check error can be created by changing waypoint
ID r¢ference to.a-non existing waypoint;

e invalid route plan: schema validation error can be created by removing field starf or end
markings.efsthe XML encoding;

e invaliddsoute plan: schema validation error can be created by changing the valde of an

attrl hiita 90 nat camnliant vwith attrilhiitn cnanifinatinn (fFAr Avamnla- vyaliin ~Ant ~Ff legdl range
wte-as-net-compliantwith-atiribute-spesification{for-examplevalue-outoflega ge,

different data type, such as characters instead of numeric value);

e invalid route plan: schema validation error can be created by removing a required field.
12.2.2 Minimum generic test data

Minimum generic test data includes only the proper data available for required objects (Route,
Routelnfo and RouteWaypoint object only) by schema and related mandatory attributes, and no
optional objects or attributes. This data is to test the minimum requirement of the route plan.
All equipment shall support at least this minimum test data in all 3 delivery options (see 11.2,
11.3 and 11.4).

Valid route plan for minimum generic test cases includes:

e typical route plan including only Route, Routelnfo and RouteWaypoints objects and its
mandatory attributes;
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e editing of attributes of “routeWaypoint” objects to create separate test cases:

— ‘“routeWaypointFixed” to be changed between true (fixed = not editable) or false
(editable);

— “geometry”, i.e. geographical position to be changed to another geographical position;
—  “routeWaypointTurnRadius” to be changed to smaller and larger value of radius;

e deletion of “routeWaypoint” object as separate test cases in the beginning, middle or end of
the route;

e adding a new “routeWaypoint” object as separate test cases in the beginning, middle or end
of the route.

I lid rente—slartesteasesreauire—editina{see42 2 ) of thevalidroutenlantestdata for th
nvalia 1 rai-test-easesreguire—eatthg{see—+==1o+tmevartafredteprantestaata 10r ine
otep S 9 7 4

following cases:

e invalid route plan according to schema;

e invalid route plan including invalid route version format;

e invalid route plan including duplicated route identifier;

e invalid route plan including invalid routelnfoEditionTime value

e invalid route plan including invalid routelnfoStatus enumeration;
e invalid route plan including invalid routelnfoValidityStart and routelnfoValidityEnd vialue;
e invalid route plan including dual waypoint ID;

e invalid route plan including invalid position resolution in route waypoint geometry;
e invalid route plan including invalid geometry typé-in route waypoint geometry;

e invalid route plan including invalid data withdwaypoint turn radius larger than 5 NM;

e invalid route plan including invalid data with wrong precision in route waypoint turn|radius.

NOTE The minimum required objects do not include the attributes whose multiplicity are zero to one and zero to
many.

12.2.3 | Basic generic test data

Basic ggneric test data includes only all mandatory attributes for all objects in route plpn. This
test datd is used for the basic test for the route plan objects which require any modificagtions of
the confent of the test data. Every route plan within the test data includes at least 10 waypoints
from shore to ship (as GML-encoded XML file).

Valid rolite plan(data set for a basic generic test includes separate test data for following cases
in additijon to.minimum generic test data:

o typigakroute plan with all mandatory attributes in the objects available from shorg to ship
and ship to shore (GML-encoded XML file);

e waypoints which are a mix of fixed and editable and no values for routeWaypointFixed
attributes;

e schedule with manual and calculated, and recommended.

Invalid route plan cases require editing (see 12.2.1) of the valid route plan test data for following
cases:

¢ invalid route plan according to schema;

e invalid route plan including invalid vessel MMSI format;

e invalid route plan including dual action point ID;

e invalid route plan including invalid geometry type in route action point geometry;

e invalid route plan including invalid geometry resolution value in route action point geometry;
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invalid route plan including invalid action point radius value of in route action point geometry
if GM_Point is used;

invalid route plan including action point radius value of in route action point geometry unless
GM_Point is used;

invalid route plan including invalid action point required action enumeration value;

invalid route plan including invalid data with larger than 5 NM in route waypoint turn radius;
invalid route plan including invalid data with wrong resolution in route waypoint turn radius;
invalid route plan including invalid geometry type in route waypoint leg;

invalid route plan including two waypoints where the meridional difference between two
way oints are 180°:

invalid route plan including dual route schedule ID;

invalid route plan including invalid waypoint ID reference in schedule element;
invalid route plan including invalid planned SOG minimum and SOG maximum valugs;
invalid route plan including invalid ETD/ETA data values;

invalid route plan including invalid ETD window before/after data valtues;

invalid route plan including invalid ETA window before/after data“‘values.

Full gerleric test data includes all optional objects and attributes as well as mandatory| objects
and attr|butes. This test data is used for any test which require any modifications of the|content
of the tgst data. Every route plan within the test data‘includes at least 10 waypoints from shore

to ship (as GML-encoded XML file).

Valid route plan data set for a full generic.test includes separate test data for the fpllowing

cases in addition to basic generic test data;

typigal route plan with all mandatory and optional objects/attributes available from ghore to
ship|and ship to shore (GML-encoded XML file).

Invalid route plan cases require editing (see 12.2.1) of the valid route plan test data for fpllowing

cases:

invalid route plan according to schema;

invalid route plan’ including invalid primary departure and arrival port identiffer with
UNLIOCODE~value;

invalid route plan including invalid vessel type;

invalidoute plan including invalid vessel call sign format;

invalid route plan including invalid vessel IMO number format;
invalid route plan including invalid vessel height, length and beam resolution values;

invalid route plan including invalid route maximum draft, maximum air draft, maximum beam
and maximum length resolution values;

invalid route plan including invalid data or data resolution in starboard cross track distance
limit;
invalid route plan including invalid data or data resolution in port cross track distance limit;

invalid route plan including invalid data or data resolution in starboard cross track distance
check limit;

invalid route plan including invalid data or data resolution in port cross track distance check
limit

invalid route plan including invalid data resolution in safety contour;
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invalid route plan including invalid data
invalid route plan including invalid data
invalid route plan including invalid data
invalid route plan including invalid data
invalid route plan including invalid data
invalid route plan including invalid data

invalid route plan including invalid data
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resolution in safety depth;

resolution in static draft;

resolution in static draft forward;
resolution in leg draft after;
resolution in minimum static UKC;
resolution in minimum dynamic UKC;

resolution in safety margin;

invalid route plan including invalid data resolution in maximum draft of the route waypoint

leg;

aypoint

e invalid route planincluding invalid data resolution in maximum air draft of the routev
leg;

e invalid route plan including invalid data resolution in maximum vessel beam’ of the route
waypoint leg;

e invalid route plan including invalid data resolution in maximum vessel‘length of the route
waypoint leg.

12.3 Route plan test

12.3.1 | General

Route pllan tests consist of minimum generic route planest (see 12.3.2), basic gene

plan te

(see Annex A). The target of minimum generic route\plan tests is to test compliance
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12.3.2.2

Delete any object(s) and attribute(s) to cause the route to be below the minimum required
by this document and confirm by observation that the route import terminates with an
indication about the route not meeting the minimum acceptable content of a route.

Import route plan test for invalid route

Use the simulator or test arrangement as the means to edit and import an invalid route plan
from the minimum generic test material (RTE-TEST-GMIN.s421) for the following cases.

Invalid route version format. Confirm by observation that the route import terminates with

Duplicated route ID. Confirm by observation that the route import terminates with an

a)

an indication about an error of "invalid route version format".
b)

indication about an error of "duplicated route id".
c)

Invalid time value in routelnfoEditionTime. Confirm by observation that the route import
terminates with an indication about an error of "invalid route info edition time".


https://iecnorm.com/api/?name=c61796c8d7c114d6fc2057f24de12d18

- 64 - IEC 63173-1:2021 © IEC 2021

d) Invalid enumeration value in routelnfoStatus. Confirm by observation that the route import
terminates with an indication about an error of "invalid route info status enumeration value".

e) Invalid time value in routelnfoValidityStart. Confirm by observation that the route import
terminates with an indication about an error of "invalid route info validity start time".

f) Invalid time value in routelnfoValidityEnd. Confirm by observation that the route import
terminates with an indication about an error of "invalid route info validity end time.

g) Dual waypoint ID. Confirm by observation that the route import terminates with an indication
about an error of "duplicated waypoint id".

h) Invalid generic route plan including route waypoint geometry type. Confirm by observation
that the route import terminates with an indication about an error of "invalid waypoint
geometry type".

i) InvaJ!id generic route plan including route waypoint geometry position resolution, Confirm by
obsegrvation that the route import terminates with an indication about an errorlof|"invalid
waypoint geometry position resolution”.

i) Invalid data with larger than 5 NM in route waypoint turn radius. Confirmcoy observation that
the route import terminates with an indication about "an error in valug’afturn radius".

k) Invalid data with wrong precision in route waypoint turn radius. Confirm by observation that
the foute import terminates with an indication about "an error in~value of turn radius".

I) Invalid generic route plan according to schema. Confirm by observation that the route import
terminates with an indication about error in the route plan,

12.3.2.3 Export route plan test for minimum route
12.3.2.31 Test against schema

Use the| EUT to create a route consisting of onlythe minimum element available in the EUT.
Export the route. Use the generic schema and a schema validation tool, and conpfirm by
observation that the exported route plan pasSes a schema check.

If the EUT supports manufacture’sCextensions, use the manufacturer’'s documgntation
describing the routeExtension information in the route and routelnfo. Export the routg. Use a
tool to view the content of thelfoute and confirm by observation that the routeExtension
information is provided correctly_as supported in EUT.

12.3.2.3.2 Tests related-to Route and Routelnfo

Use the| EUT to create three different routes. Export the routes. Use a tool to view the|content
of the rqute and confirm by observation that each route plan has same route format versgion and
unique ¢ombination of route ID and route Edition Number. Use a tool to view the content of the
route apd confirm by observation that route name, route status and at least ohe ship
identification-information is provided by the EUT.

Use the EUT to amend one of the routes. Export the amended route. Use a tool to view the
content of the route and confirm by observation that the route edition number has been
increased by one and route info status description, if applicable, has been provided in human
readable text whenever the route plan is changed.

If the EUT supports route plan exchange with more than one entity, use the EUT to create such
entities, export the entities and use a tool to confirm by observation that route edition number
is managed independently for each entity.

12.3.3 Basic generic route plan test
12.3.3.1  Import route plan test for proper basic route

Use the simulator or test arrangements as the source to import a proper route plan from the
basic generic test material (RTE-TEST-GBASIC.s421).
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a)

f)

12.3.3.4 Import route plan test for invalid route

12.3.3.2.1 Test related to Route and Routelnfo

Confirm by observation that the route imports without error and that all parts of the route
are correctly available for viewing by the EUT and that presentation of route information
complies as specified in this document.

Change some attribute values and confirm by observation that the route imports without
error, that the route is identified as a new edition of the previously imported route and that
all parts of the route are correctly available for viewing by the EUT and that the presentation
of route information is as specified in this document.

Delete any object(s) and attribute(s) to cause the route to be below the minimum required
by this document and confirm by observation that the route import terminates with an
indication about the route not meeting the minimum acceptable content of a route.

Change the order of waypoints and confirm by observation that the route waypoints are

+ el 4l H ol o <l s
presentrea—Ccorrectyas—spectrea i tnts—aocument

Delgte some waypoints and confirm by observation that the route import terminateg with an
indi¢ation about the route not meeting the minimum acceptable content of amoute.

Incldde extensions to the route plan and confirm by observation that the route|imports
withput error and that all parts of the route which are not part of extensions are ¢orrectly
available for viewing by the EUT.

Use the| simulator or test arrangements as the means to_edit and import an invalid ropte plan

from thg basic generic test material (RTE-TEST-GBAS|E:s421) for the following cases

a)

12.3.3.4.2(, Tests related to route action point

Invalid route version format. Confirm by obseryation that the route import terminates with
an indication about an error of "invalid route version format".

Duplicated route ID. Confirm by observation that the route import terminates |with an
indi¢ation about an error of "duplicated réute id".

Invallid time value in routelnfoEditionTime. Confirm by observation that the rout¢ import
terminates with an indication aboutlan error of "invalid route info edition time".

Invalid enumeration value in routelnfoStatus. Confirm by observation that the route import
terminates with an indication about an error of "invalid route info status enumeration value".

Invallid time value in routeinfoValidityStart. Confirm by observation that the rout¢ import
terminates with an indication about an error of "invalid route info validity start time'].

Invalid time value (in routelnfoValidityEnd. Confirm by observation that the rout¢ import
terminates withansindication about an error of "invalid route info validity end time".

Invallid MMShformat. Confirm by observation that the route import terminates |with an
indigation.about an error of "invalid vessel MMSI format".

Use the simulator or test arrangements as the means to edit and import an invalid route plan
from the basic generic test material (RTE-TEST-GBASIC.s421) for the following cases.

d)

Dual action point id. Confirm by observation that the route import terminates with an
indication about an error of "duplicated action point id".

Invalid action point geometry value. Confirm by observation that the route import terminates
with an indication about an error of "invalid action point geometry value".

Invalid action point geometry resolution value. Confirm by observation that the route import
terminates with an indication about an error of "invalid action point geometry resolution
value".

Invalid route action point radius value for GM_Point in route action point position value.
Confirm by observation that the route import terminates with an indication about an error of
"invalid use of route action point radius".
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e) Invalid action point required action enumeration value. Confirm by observation that the route
import terminates with an indication about an error of "invalid action point required action
enumeration value".

12.3.3.2.3 Test related to route waypoint and leg

Use the simulator or test arrangements as the means to edit and import an invalid route plan
from the basic generic test material (RTE-TEST-GBASIC.s421) for the following cases.

a) Dual waypoint ID. Confirm by observation that the route import terminates with an indication
about an error of "duplicated waypoint id".

b) Invalid route waypoint geometry position resolution. Confirm by observation that the route
impnr’r terminates with an indication about an error in "invalid wnylnninf geametry Ir)osition

resdlution".

¢) Invalid data with larger than 5 NM in route waypoint turn radius. Confirm by obsérvation that
the foute import terminates with an indication about an error of "out of range'in turh radius

values
d) Invarid resolution in route waypoint turn radius. Confirm by observation that the routg import

terninates with an indication about an error of "invalid resolution yalue of turn radiyis".

e) Invalid geometry type in waypoint leg. Confirm by obserydtion that the routq import
terminates with an indication about an error of "invalid waypoint leg geometry type.

f) Two| waypoints where the meridional difference between two waypoints are 180°. |Confirm
by observation that the route import terminates with antindication about an error of| "invalid
the meridional difference between two waypoints".

12.3.3.2.4 Tests related to route schedules

Use the| simulator or test arrangements as thesmeans to edit and import an invalid ropte plan
from thg basic generic test material (RTE-TEST=GBASIC.s421) for the following cases

a) Dua| schedule id. Confirm by observation that the route import terminates with an indication
abolit an error of "duplicated schedule id".

b) Schedule referencing non-existent waypoints. Confirm by observation that the routg import
terminates with an indication-about an error of "Invalid schedule referencing wjth non-
exisfing waypoints".

c) Invalid planned SOG xatue. Confirm by observation that the route import terminateq with an
indigation about anserror of "Invalid planned SOG value".

d) Invalid ETA value:\Confirm by observation that the route import terminates with an in[dication
abouit an error of*"Invalid ETA value".

e) Invalid ETDwalue. Confirm by observation that the route import terminates with an infdication
abouit an error of "Invalid ETD value".

12.3.3.3—Exportrouteplan-test
12.3.3.3.1 Test against schema

Use the schema and a schema validation tool, and confirm by observation that the exported
route plan passes the schema check.

12.3.3.3.2 Tests related to Route and Routelnfo
Use the simulator or test arrangements for the following cases.

a) Use the EUT to create three different routes. Export the routes. Use a tool to view the
content of the route and confirm by observation that each route plan has the same route
format version and unique combination of route ID and route edition number. Use a tool to
view the content of the route and confirm by observation that route name, route status, route
validation time (start and end time) and at least one ship identification information is
provided by the EUT.
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b)

12.3.3.3.3 Tests related to route action point

Use the|simulator or test arrangements for the following cases.

a)

c)

12.3.3.3.4 Tests related to route waypoints and leg

Use the|simulator or testrarrangements for the following cases.

a)

b)

e)

Use the EUT to amend one of the routes. Export the amended route. Use a tool to view the
content of the route and confirm by observation that the route edition number has been
increased by one and route info status description, if applicable, has been provided in
human readable text whenever the route plan is changed.

If the EUT supports route plan exchange with more than one entity, use the EUT to create
such entities, export the entities and use a tool to confirm by observation that route edition
number is managed independently for each entity.

Use the EUT to create routes with route author if applicable. Export the route. Use a tool to
view the content of the route and confirm by observation that the route author information
has been provided in human readable text. Confirm by observation that the route edition
time, if applicable, has been provided in UTC time format whenever the route plan is
changed.

Use|the EUT to create routes with vessel MMSI number if applicable. Export the,ralite. Use
a topl to view the content of the route and confirm by observation that the vess¢l MMSI
numpber, if applicable, has been provided in vessel MMSI format.

Use|the EUT to create a route with three different action poinhts? Export the routeg. Use a
tool to view the content of the route action point and confirm, by*observation that eagh action
point has a unique action point identifier, time to act, and a(proper action code (see Table 9)
and |its description in human readable text. Use a toolt¢ view the content of the rqute and
its alction point, and confirm by observation that action/point and action code information is
provided by the EUT.

Use|the EUT to create a route with three different-action point positions if applicablg. Export
the |routes. Use a tool to view the content’of the route action point and confirm by
obsgrvation that each action point has a value with minimum resolution of 0,000 1° and a
proger geometry presentation as one of-the following as defined in this documenft: point,
curve or surface. Confirm by observation that the radius is provided if the point is|applied
for the action point.

If prpvided, confirm by observation that the action point name is provided.

Use| the EUT towcreate a route with only one waypoint. Export the route. Confirm by
obsé¢rvation thatithe route export terminates with an indication about invalid number of
waypoints.

Use|the EUT to create a route with 10 different waypoints. Export the route. Use a tool to
view the content of the route waypoint and confirm by observation that each wayppint has
a unique identifier

Use the EUT to change the order of waypoints of the route in previous test. Export the route.
Use a tool to view the content of the route waypoint and confirm by observation that the
order of waypoints is same as the order of waypoint objects and that the route waypoint ID
is not changed. Confirm by observation that the order of waypoint leg, if applicable, has
been provided in the same way as the order of its waypoint objects.

Use the simulator or test arrangements to change any information for waypoints. Confirm
by observation that by default waypoints are editable. Use the simulator or test
arrangements to change a waypoint as "fixed". Import the route. Confirm by observation
that the fixed waypoint is not editable while all other waypoints are editable. Export the
route. Confirm by observation that the values of the fixed waypoint are not changed.

Use the EUT to create a route with a route waypoint position value. Export the route. Use a
tool to view the content of the route and confirm by observation that waypoint position is
provided as a point with minimum resolution 0,000 1°.
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Use the EUT to create a route with route waypoint turn radius. Export the route. Use a tool
to view the content of the route and confirm by observation that turn radius is provided with
values in range from 0,0 NM to 5,0 NM and with minimum resolution of 0,1 NM.

Use the EUT to create a route with route waypoint leg if applicable. Export the route. Use a
tool to view the content of the route and confirm by observation that geometry type of
waypoint leg (see Table 12) has been provided and presented properly if applicable.

12.3.3.3.5 Tests related to schedules

Use the simulator or test arrangements for the following cases.

a)

b)

12.3.4 | Full generic route plan test

12.3.4.1 Import route plan test

Use the simulator or test arrangements to change the planned speed (i.e. the planned speed
and ETA/ETD values of the route do not mqfrh) Impnrf the route to the EUT prort the

route after the EUT generates calculated schedules. Confirm by observation, that the
calcplated schedule information is re-calculated.

Use|the simulator or test arrangements to add or to delete the manual schedute. Import the
route. Export the route after the EUT generates calculated schedules. Corffirm by
obse¢rvation that the calculated schedule information is provided inctuding all |manual
schedule elements, if applicable.

Use|the EUT to create a route schedule with 10 different schedute elements. Copfirm by
obsegrvation that each route schedule has a unique identifier.Modify the route with pddition
and|deletion of some schedule elements. Export the route @nd confirm by observation that
each route schedule element has a unique identifier.

Use the|simulator or test arrangements as the source to import a proper route plan from the full

generic [test material (RTE-TEST-GFULL.s421).

a)

b)

12.3.4.2 Import route plan test for invalid route

12.3.4.24—Testrelated-to Routeand Routelnfo

Confirm by observation that the route imports without error and that all parts of the route
are correctly available for viewing.by)the EUT and that the presentation of route infgrmation
is ag specified in this document.

Chapge some attribute valyes~and confirm by observation that the route imports| without
errof, that the route is identified as a new edition of the previously imported route gnd that
all parts of the route are Correctly available for viewing by the EUT and that the presgntation
of rqute information complies with the portrayal catalogue as specified in this document.

Delgte any object(s)-and/or attribute(s) to cause the route to be below the minimum fequired
by this document and confirm by observation that the route import terminates |with an
indigation about the route not meeting the minimum acceptable content of a route.

Use the simulator or test arrangements as the means to edit and import an invalid route plan
from the full generic test material (RTE-TEST-GFULL.s421) for the following cases.

a)

b)

c)

d)

Invalid primary arrival port identifier format. Confirm by observation that the route import
terminates with an indication about an error of "invalid primary arrival port identifier format"
if applicable.

Invalid primary departure port identifier format. Confirm by observation that the route import
terminates with an indication about an error of "invalid primary departure port identifier
format" if applicable.

Invalid vessel type value. Confirm by observation that the route import terminates with an
indication about an error of "invalid vessel type value" if applicable.

Invalid call sign format. Confirm by observation that the route import terminates with an
indication about an error of "invalid vessel call sign format" if applicable.
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e)

f)

12.3.4.4.2 Tests related to route action point

Invalid IMO number format. Confirm by observation that the route import terminates with an
indication about an error of "invalid vessel IMO number format" if applicable.

Invalid vessel height, length or beam. Confirm by observation that the route import
terminates with an indication about an error of "invalid vessel height, length or beam" if
applicable.

Invalid route maximum draft, maximum air draft, maximum beam and maximum length.
Confirm by observation that the route import terminates with an indication about an error or
"invalid route height, length or beam" if applicable.

Invalid route waypoint leg maximum draft, maximum air draft, maximum beam and maximum
length. Confirm by observation that the route import terminates with an indication about an
error of "invalid route waypoint leg height, length or beam" if applicable.

Use the| simulator or test arrangements as the means to edit and import an invalid ropte plan

from theg full generic test material (RTE-TEST-GFULL.s421) for the following cases.

a)
b)

c)

d)

e)

12.3.4.2.3 Test related to route.waypoint and leg

Dua] action point ID. Confirm by observation that the route import \terminates |with an
indi¢ation about an error of "duplicated action point id".

Invalid action point geometry value. Confirm by observation that the route import tefminates
with[an indication about an error of "invalid action point geomé€try value".

Invalid action point geometry resolution value. Confirm by@bservation that the routg import
terminates with an indication about an error of "invalid action point geometry resolution
valuge"

Invallid route action point radius value for GM_Point in route action point positiopn value.
Confirm by observation that the route import terminates with an indication about an|error of
"invalid use of route action point radius".

Invalid action point required action enumetration value. Confirm by observation that the route
import terminates with an indication alout an error of "invalid action point requirefd action
enumeration value".

Use the| simulator or test arrangements as the means to edit and import an invalid ropte plan

from the full generic test material (RTE-TEST-GFULL.s421) for the following cases.

a)
b)

c)

d)

e)

Dua| waypoint ID. Confirm by observation that the route import terminates with an indication
about an error of'duplicated waypoint id".

Invallid route waypoint geometry position resolution. Confirm by observation that the route
imp}rt terminates with an indication about an error of "invalid waypoint position resplution”.

Invallid data with larger than 5 NM in route waypoint turn radius. Confirm by observation that
the route import terminates with an indication about an error of "out of range in turh radius
values*

Invalid resolution in route waypoint turn radius. Confirm by observation that the route import
terminates with an indication about an error of "invalid resolution value of turn radius".

Invalid geometry type in waypoint leg. Confirm by observation that the route import
terminates with an indication about an error of "invalid geometry type".

Two waypoints where the meridional difference between two waypoints are 180°. Confirm
by observation that the route import terminates with an indication about an error of "invalid
the meridional difference between two waypoints".

Invalid value of starboard cross track distance limit. Confirm by observation that the route
import terminates with an indication about an error of "out of range value of starboard cross
track distance limit".

Invalid resolution value of starboard cross track distance limit. Confirm by observation that
the route import terminates with an indication about an error of "invalid resolution of
starboard cross track distance limit".
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Invalid value of port cross track distance limit. Confirm by observation that the route import
terminates with an indication about an error of "out of range value of port cross track
distance limit".

Invalid resolution value of port cross track distance limit. Confirm by observation that the
route import terminates with an indication about an error of "invalid resolution of port cross
track distance limit".

Invalid value of starboard cross track distance check limit. Confirm by observation that the
route import terminates with an indication about an error of "out of range value of starboard
cross track distance check limit".

Invalid resolution value of starboard cross track distance check limit. Confirm by observation
that the route import terminates with an indication about an error of "invalid resolution of

t L 2l 4 L aliad |y L H WAL
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Invallid value of port cross track distance check limit. Confirm by observation that the route
import terminates with an indication about an error of "out of range value of port crgss track
distance check limit".

Invalid resolution value of port cross track distance limit. Confirm by observation [that the
route import terminates with an indication about an error of "invalid.resolution of pgrt cross
track distance check limit".

Invalid resolution value of safety contour. Confirm by observation that the rout¢ import
terminates with an indication about an error of "invalid resolution of safety contour’).

Invallid resolution value of safety depth. Confirm by observation that the route import
terminates with an indication about an error of "invalig~resolution of safety depth".

Invallid resolution value of leg draft. Confirm by obsetvation that the route import tefminates
with|an indication about an error of "invalid resolution of leg draft".

Invallid resolution value of leg draft forward. Confirm by observation that the routg import
terminates with an indication about an error of "invalid resolution of leg draft forwagd".

Invallid resolution value of leg draft after. Confirm by observation that the routge import
terminates with an indication about an 'error of "invalid resolution of leg draft after"

Invallid resolution value of leg draft max. Confirm by observation that the route import
terminates with an indication abgut an error of "invalid resolution of leg draft max".
Invalid resolution value of legair draft max. Confirm by observation that the rout¢ import

terminates with an indication about an error of "invalid resolution of leg air draft mgx".

Invalid resolution valtue - of leg beam max. Confirm by observation that the route¢ import
terminates with an(indication about an error of "invalid resolution of leg beam max"}.
Invallid resolutionivalue of leg length max. Confirm by observation that the rout¢ import

terminates with an indication about an error of "invalid resolution of leg length max]|'.

Invallid resolution value of static UKC. Confirm by observation that the routq import
terminates with an indication about an error of "invalid resolution of static UKC".

Invali > import

terminates with an indication about an error of "invalid resolution of dynamic UKC".

Invalid resolution value of safety margin. Confirm by observation that the route import
terminates with an indication about an error of "invalid resolution of safety margin".

aa) Invalid SOG minimum and maximum data values. Confirm by observation that the route

import terminates with an indication about an error of "invalid data of SOG minimum and
maximum".

12.3.4.2.4 Tests related to route schedules

Use the simulator or test arrangements as the means to edit and import an invalid route plan
from the full generic test material (RTE-TEST-GFULL.s421) for the following cases.

a)

Dual schedule ID. Confirm by observation that the route import terminates with an indication
about an error of "duplicated schedule id".
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b)

12.3.4.3 Export route plan test

12.3.4.31 Test against schema

Schedule referencing non-existent waypoints. Confirm by observation that the route import
terminates with an indication about an error of "schedule referencing non-existing
waypoints".

Invalid planned SOG value. Confirm by observation that the route import terminates with an
indication about an error of "Invalid planned SOG value".

Invalid ETA value. Confirm by observation that the route import terminates with an indication
about an error of "Invalid ETA value".

Invalid ETD value. Confirm by observation that the route import terminates with an indication
about an error of "Invalid ETD value".

Invalid ETD window before/after values. Confirm by observation that the route import
terminates with an indication about an error of "invalid ETD window values".

Invallid ETA window before/after values. Confirm by observation that the roltge import
terminates with an indication about an error of "invalid ETA window values".

Invellid generic route plan according to schema. Confirm by observation that the route import
terminates with an indication about an error in schema of the route.

Use the generic schema and a schema validation tool, and eonfirm by observation that the

exported route plan passes the schema check.

12.3.4.3.2 Tests related to Route and Routelnfo

Use the|simulator or test arrangements for the following cases.

a)

f)

Use|the EUT to create three different routes. Export the routes. Use a tool to View the
conjent of the route and confirm by observation that each route plan has same routg format
vergion and unique combination of routé ID and route edition number. Use a tool|to view
the fontent of the route and confirm by observation that route name, route status, route
valigation time (start and end.time) and at least one ship identification information is
provided by the EUT.

Uselthe EUT to amend onge'of the routes. Export the amended route. Use a tool to yiew the
confent of the route and confirm by observation that the route edition number has been
increased by one andyroute info status description, if applicable, has been proyided in
humian readable text whenever the route plan is changed.

If the EUT supports the route plan exchange with more than one entity, use the|EUT to
cregte such entities, export the entities and use a tool to confirm by observation that route
edition number is managed independently for each entity.

Use|the 'EUT to create routes with route author if applicable. Export the route. Use p tool to
view the content of the route and confirm by observation that the route author infgrmation
has been provided in human readable text. Confirm by observation that the route edition
time, if applicable, has been provided in UTC time format whenever the route plan is
changed.

Use the EUT to create routes with arrival port information if applicable. Export the route.
Use a tool to view the content of the route and confirm by observation that the primary port
identifier is provided in UNLOCODE format and the secondary identifier is text string if
available.

Use the EUT to create routes with departure port information if applicable. Export the route.
Use a tool to view the content of the route and confirm by observation that the primary port
identifier is provided in UNLOCODE format and the secondary identifier is text string if
available.

Use the EUT to create routes with arrival/departure port call if applicable. Export the route.
Use a tool to view the content of the route and confirm by observation that the port call
information is provided in the text string.
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Use the EUT to create routes with previous/next route reference if applicable. Export the
route. Use a tool to view the content of the route and confirm by observation that the
previous/next route reference is provided in the text string. Use the EUT to create routes
with vessel type if applicable. Export the route. Use a tool to view the content of the route
and confirm by observation that the vessel type if applicable, has been provided in
accordance with Table 21.

Use the EUT to create routes with route draft max if applicable. Export the route. Use a tool
to view the content of the route and confirm by observation that draft max is provided.

Use the EUT to create routes with route air draft max if applicable. Export the route. Use a
tool to view the content of the route and confirm by observation that air draft max is provided.

Use the EUT to create routes with route beam max if applicable. Export the route. Use a
tool to—~vew—the—contentof-threrotte—and—confirm by observationthatrottebeam max is

proVided.

Use[the EUT to create routes with route length max if applicable. Export the\route. Use a
tool|to view the content of the route and confirm by observation that route.length max is
proVided.

Uselthe EUT to create routes with vessel MMSI number if applicable."Use a tool to view the
confent of the route and confirm by observation that the vessel MMSVPnumber, if applicable,
has |been provided in vessel MMSI format.

Uselthe EUT to create routes with vessel name if applicable \Export the route. Use p tool to
view the content of the route and confirm by observation thatthe vessel name, if applicable,
has |been provided correctly.

Uselthe EUT to create routes with vessel call sign if/applicable. Export the route. Uge a tool
to view the content of the route and confirm by observation that the vessel call sign phumber,
if applicable, has been provided in vessel call sign format.

Use[the EUT to create routes with vessel IMO’number if applicable. Export the rolite. Use
a topl to view the content of the route and confirm by observation that the vesgel IMO
number, if applicable, has been provided-in vessel IMO format.

Use[the EUT to create routes with vessel height, length and beam if applicable. Export the
route. Use a tool to view the content’of the route and confirm by observation that the vessel
height, length and beam, if appticable, has been provided with a resolution of 0,01 |m.

Use| the EUT to create routes with the source route identifier, source edition phumber,
refefence route information, and vessel voyage identifier if applicable. Export the ropite. Use
a topl to view the confent of the route and confirm by observation that the sour¢e route
identifier, source edition number, reference route information, and vessel voyage igentifier
has [been provided in string format.

Cherk the decumentation describing the routeExtension information in the rolte and
routelnfo, and use the EUT to edit the routeExtension. Export the route and confirm by
obsegrvation that the routeExtension information is provided and processed correctly for the
routeEXxtension information supported in EUT.

Confirmrby observatiomthat the presentatiomrof route inmformatiomrcompties withrtheportrayal
catalogue as specified in this document.

12.3.4.3.3 Tests related to route action point

Use the simulator or test arrangements for the following cases.

a)

Use the EUT to create a route with three different action points. Export the routes. Use a
tool to view the content of the route action point and confirm by observation that each action
point has a unique action point identifier, time to act, and a proper action code (see Table 8)
and its description in human readable text. Use a tool to view the content of the route and
its action point, and confirm by observation that action point and action code information is
provided by the EUT. Confirm by observation that the order of action is the same as the
order of action point objects.

Use the EUT to create a route with three different action point positions if applicable. Export
the routes. Use a tool to view the content of the route action point and confirm by
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f)

12.3.4.3.4 Tests related to route waypoints and leg

Use the|simulator or test arrangements for the following cases.

a)

f)

observation that each action point has the value with minimum resolution of 0,000 1° and a
proper geometry presentation as defined in the portrayal catalogue of: point, curve or
surface. Confirm by observation that the radius is provided if the point is applied for the
action point.

Use the EUT to create a route with action point name if applicable. Export the route. Use a
tool to view the content of the route action point and confirm by observation that action point
name has been provided in string format.

Use the EUT to create a route with external reference information if applicable. Export the
route. Use a tool to view the content of the route action point and confirm by observation
that external reference information has been provided in string format.

Check the documentation describing the routeExtension information in the
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the foute and confirm by observation that the routeExtension information is provifled and
prodessed correctly for the routeExtension information supported in EUT.

If prpvided, confirm by observation that the action point name is provided.

Use| the EUT to create a route with only one waypoint. \Export the route. Conpfirm by
observation that the route export terminates with an indieation about invalid number of
waypoints.

Use[the EUT to create a route with 10 different waypoints. Export the route. Use a tool to
view the content of the route waypoint and confirm by observation that each wayppint has
a urlique identifier.

Usel|the EUT to change the order of waypointsof the route in previous test. Export thhe route.
Use|a tool to view the content of the routéecwaypoint and confirm by observation [that the
sailing order of waypoint is same as _the order of waypoint objects and that the route
waypoint ID is not changed. Confirmivby observation that the order of waypoint leg, if
applicable, has been provided in the,same order of its waypoint objects.

Use[the simulator or test arrangements to change any information for waypoints. [Confirm
by pbservation that by default waypoints are editable. Use the simulator [or test
arrahgements to change a‘waypoint as "fixed". Import the route. Confirm by obsgrvation
that|the fixed waypoint ‘is not editable while all other waypoints are editable. Export the
route. Confirm by observation that the values of fixed waypoint are not changed.

Use|the EUT to create a route with route way point position value. Export the rout¢. Use a
tool|to view theteontent of the route and confirm by observation that waypoint position is
provided as a.point with minimum resolution 0,000 1°.

Use[the EUT to create a route with route waypoint turn radius. Export the route. Uge a tool
to view the content of the route and confirm by observation that turn radius is proviged with
values.in the range from 0,0 NM to 5,0 NM and with minimum resolution of 0,1 NM

Use the EUT to create a route with route waypoint name and external reference identifier if
applicable. Export the route. Use a tool to view the content of the route and confirm by
observation that route waypoint name and external reference identifier, if applicable, is
provided in string format.

Use the EUT to create a route with route waypoint leg if applicable. Export the route. Use a
tool to view the content of the route and confirm by observation that geometry type of
waypoint leg (see Table 12) has been provided and presented properly if applicable.

Use the EUT to create a route with starboard cross track distance limit, port cross track
distance limit, starboard cross track distance check limit and port starboard cross track
distance check limit for the route waypoint leg if applicable. Export the route. Use a tool to
view the content of the route and confirm by observation that starboard cross track distance
limit, port cross track distance limit, starboard cross track distance check limit and port
starboard cross track distance check limit have a value in the range from 1 m to 1 000 m
with the resolution of 1 m.
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Use the EUT to create a route with safety contour, safety depth, static draft, static draft
forward, static draft aft, draft max, air draft max, beam max, length max, static UKC, dynamic
UKC and safety margin for the route waypoint leg if applicable. Export the route. Use a tool
to view the content of the route and confirm by observation that safety contour, safety depth,
static draft, static draft forward, static draft aft, static UKC, dynamic UKC and safety margin
is provided with a resolution of 0,1 m. Confirm by observation that the vessel safety draft is
calculated correctly.

Use the EUT to create a route with maximum draft, maximum air draft, maximum vessel
beam and maximum vessel length for the route waypoint leg if applicable. Export the route.
Use a tool to view the content of the route and confirm by observation that maximum draft,
maximum air draft, maximum vessel beam and maximum vessel length is provided with a
resolution of 0,01 m. Confirm by observation that the vessel safety draft is calculated
corrgctty:

Uselthe EUT to create a route in which the lowest regulatory speed is higher than the highest
regylatory speed. Export the route. Confirm by observation that the route export tefminates
with|an indication about invalid regulatory speed.

Chegk the documentation describing the routeExtension information inithe routeWalypoints,
routeWaypoint and routeWaypointLeg, and use the EUT to edit the-routeExtension. Export
the route and confirm by observation that the routeExtension information is proviged and
prodessed correctly for the routeExtension information supportéd,in EUT.

Uselthe simulator or test arrangements to change-the'planned speed (i.e. the planned speed
and|ETA/ETD values of the route do not match). Import the route to the EUT. Exjport the
route after the EUT generates calculated schedules. Confirm by observation that the
calcplated schedule information is re-calculated.

Uselthe simulator or test arrangements to-add or to delete the manual schedule. Import the
route. Export the route after the .EUT generates calculated schedules. Corfirm by
obsg¢rvation that the calculated ;sChedule information is provided including all [manual
schedule elements, if applicable;

Uselthe simulator or test arrangéments to change the geometry type of waypoint led. Import
the foute. Export the route."€onfirm by observation that the calculated schedule elements
are fe-calculated.

Uselthe EUT to create-a route with ETA window before/after and ETD window before/after,
if applicable. Export-the route. Use a tool to view the content of the route and copfirm by
obsg¢rvation that*ETA window before/after and ETD window before/after is pgrovided
correctly.

Use|the [EUT to create a route schedule with 10 different schedule elements. Confirm by
obsegrvation that each route schedule has a unique identifier. Modify the route with addition
and|deletion of some schedule elements. Export the route and confirm by observajion that
each route schedule has a unique identifier.

Check the documentation describing the routeExtension information in the routeSchedules,
RouteScheduleManual, RouteScheduleCalculated and routeScheduleRecommended, and
use the EUT to edit the routeExtension. Export the route and confirm by observation that
the routeExtension information is provided and processed correctly for the routeExtension
information supported in EUT.
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Annex A
(normative)

Examples of use cases for route

A.1  General

Annex A contains multiple use cases for route plan. Manufacturers can choose which use case
or cases to implement and manufacturers shall declare the implemented use case or cases in
the user manual. For compliance with this document, at least one use case shall be
implemented

Each s$cenario specifies its mandatory and optional objects/attributes:™ VAl other
objects/attributes not specified in each scenario including routeExtensions may-be supjported.

The test of each scenario consists of onboard and shore system tests. When a test applies to
only one system, a simulation arrangement for the other system shall be provided. The
manufagturer shall provide documents that describe the objects andCattributes that the EUT
supports as mandatory or optional. The test data for each scenario_can be prepared from the
full genferic test data set (see RTE-TEST-GFULL.s421 in httpt/cirm.org/s-421) with some
modification.

A.2 Route cross check

A.21 Description

The purpose of route cross check is to include updated regional area information that could
affect a|ship’s route plan. The intended route plan from a ship is sent to a shore-based service
providef (for example VTS center) for cross-checking. The cross-checking may be don¢ before
the vesgel's departure or before arrival\at a certain geographical area. The check is initiated by
sending|a route either automatically"by onboard system such as ECDIS (for example mpnitored
route) of manually.

The route cross check invelves two actors as shown in Figure A.1:

1) ship| where crew imembers suggest waypoints to the shore center and get advice on
adjustments back;

2) shore center;~which provides a route cross checking service by comparing the routes from
the ship with-the knowledge of the shore center such as traffic separation or current water
leve].

When & oh;p,o rotte—s—sentto—shore-side actors; shore-side—actors—wit-review—the—ntended
route and verify if the route is in accordance with all general and local area information and
regulations. Additionally, necessary changes can be sent as a recommended route from shore-
side actors to the ship, which also reduces voice communication and misunderstandings — often
a contributing factor to accidents. Examples of cross-checking parameters include, but are not
limited to, under keel clearance (UKC), air draft, ship particulars in relation to fairway
restrictions, tidal water restrictions, cargo properties, no-go areas, maritime safety information
(MSI) and compliance with mandatory routing. No optimization services as such are included in
the route cross-checking. The route cross-check may not include the schedule information, for
example where the tidal information is not critical for safe navigation.
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Route plan
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Figure A.1 — Route cross check example
A.2.2 Information exchange diagram

The sedquence diagram in Figure A.2 describes how the information is exchanged between the

ship and shore center. This diagram explains the interaction with the shore center.

All messages are formatted as a route plan. The different meanings of the messages
follows.

are as

1) Send a planned route from the ship to the shore-side actor for the route cross che¢ck with

waypoints. The planned route contains routeID, edition number and waypoints.

2) The| response from the shore-side aector shall be a route with RoutelnfdStatus=

Recpmmended, Acknowledged, RoutéJssues or Error in RoutelnfoStatus. "Acknow
means that the planned route is acknowledged and no changes are made. "Route

ledged"
Issues"

mealns that there are issues related.to the planned route and that description of thesg issues

are available in routeWaypointteglssue attributes, for example route plan over too

shallow

ared, non-compliant with lgcal regulations, etc. When a new route is issued, it ¢ontains

recdmmended routes from-the shore-side actor on how the route can be changed to
safety. This does not require the update of the route edition number.

If thg¢ schedule information needs to be provided, the recommended route shall inc
validity period of theroute and ETD/ETA information of waypoints together.

mprove

ude the

3) Thelship can_iterate a suggestion in steps 1) and 2) as many times as desired with ppdated

editipn number. When satisfied, the ship provides a final route plan.
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sd Information Exchange Diagram of Route Cross Check/
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Figure A.2 — Interaction diagram
A.2.3 State transition diagram
From thle point of the view of the ship, the-route will transition through the states shown in
Figure A.3. The states are defined as:
— Route is ready — the route is ready-but not cross checked yet.;
— Route cross check is requested’ — a state which sends a route cross check is sent to the
shore-side actor and waits for the response;
— Route is recommended.(by the shore) — a state which a route is recommended by the shore-
side|actor;
— Route is approved, (by the master) — a state which a route is approved by the master.
From thg point of'the view of the shore center, the route will transition through the stateg shown
in Figure A.4..The states are defined as:
- Waiﬂing -~ a state which the shore center waits for any request from ships for the roulte Cross
check:

Route is cross-checking — a state when the route cross-check is requested from a ship and

the

route is checking;

Route is responded — a state when the route was replied with acknowledged or with a
recommend new route.


https://iecnorm.com/api/?name=c61796c8d7c114d6fc2057f24de12d18

- 78 - IEC 63173-1:2021 © IEC 2021

State Transition Diagram of Route Cross Check For a Ship /

sendPlannedRoute

Route Cross Check is
requested

Route isready

Initial of Route Cross Check for a Ship .
receiveAcknowledgedRqute receivgRecommededRoute

sendPlannedRoute

( Route is approved \ ﬁoute is recommendeﬁ

Route Finalized K / K J
IEC
Figure A.3 — State transition diagram for the route‘\plan onboard
State [ransition Diagram of Router Cross Check For a Shore /
Inftial of Route Cross Check
(RCC) for a Shore
/ Waiting
eceivePlannedRoute
Route iscross—checking\ g&tdRecommendedRoute /Route isrecommended
sendAcknowledgedRoute
receivePlannedRoute J
A
No
Route for RCCis
Finalized
Yes RoutelnfoStatus of
. SendMesg==
Acknowledged
IEC

Figure A.4 — State transition diagram for the route plan onshore

A.24 Required objects and attributes and their usage

Table A.1 describes the objects and attributes required except routeExtensions and their
meaning in this service scenario.
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Each typical and invalid route plan from shore to ship (GML-encoded XML file) and ship to shore
(GML-encoded XML file) are available for the test based on Table A.1.

The test data for this scenario shall be prepared from the full generic test data according to
Table A.2.

Table A.2 — Test procedures for route cross check

Step

Applicable for onboard EUT

Applicable for shore EUT

B . + M 3
DAdSTLC TOUULE CIUSS UIICCR

WUse the EUT and create a route of 5 waypoints,
which contains at least all minimum elements of a
route with Routelnfostatus = Planned from Table A.1
tp the shore. Export the route.

Wse a tool to view content of the exported route and
gonfirm by observation that all mandatory elements
ffom Table A.1 are available and correctly encoded
ih the exported route.

Confirm by observation that optional elements from
Table A.1, if available, are correctly encoded in the
gxported route.

Use a simulator or test arrangements_as the source
to import a route with all mandatory.elemerjts from
Table A.1 and confirm by observation that the route
imports without error and that all parts of the route
are correctly available for viewing by the EUT and
that the presentation of route information igl as
specified in this document.

Confirm by observation that a route with
RoutelnfoStatus = Acknowledged is imported and is
grocessed correctly.

Confirm-hY. observation that, based on an impported
routenitnis possible to create an acknowledged route

with RoutelnfoStatus = Acknowledged and fo export
thevroute.
Use a tool to view the content of the route @nd

confirm by observation that all elements ar¢
available and correctly encoded in the expqrted
route as specified in Table A.1 and that
RouteWaypoint objects and the value of

“routeEditionNo” are as imported from the Jessel.

Confirm by observation that, when_a route with
RoutelnfoStatus = Recommended-is imported, it is
grocessed correctly.

Confirm by observation that, based on an imported
route, it is possible to create a recommendéd route
which includes new waypoint(s) and/or new
recommended schedule information with
RoutelnfoStatus = Recommended and to e
route.

port the

Use a tool to view the content of the route and
confirm by observation that all elements ar¢
available and correctly encoded in the expqrted

route as specified in Table A.1 and that the| value of
“routeEditionNo” has been increased by ong

compared to that imported from the vessel.

Confirm by observation that, when a route with
RouielnfoStatus = Route issues is imported, the

Use a simulator or test arrangements to geperate a
route with all mandatory elements from Table A.1.

user is informed about the issues, the user is able to
read descriptions of the issues (routelnfoDescription
and routeWaypointLeglssue) and that the process is
either continued onboard correctly or continued from
step 1.

Import the route to the EUT. Use the EUT to set
route issues for the route. Confirm by observation
that the route is exported with Routelnfostatus =
Route Issues.

Use a tool to view the content of the exported route
and confirm by observation that all elements are
available and correctly encoded in the exported
route as specified in Table A.1.

Confirm by observation that, when a route with
RoutelnfoStatus = Incomplete is imported, the user
is informed about the incomplete status.

Based on user decision, the imported route may be
subject to editing or the process may terminate. If a
new or edited route is exported, continue from

step 1.

Use a simulator or test arrangements to generate a
route which is missing some mandatory attributes in
Table A.1. Import the route to the EUT. Confirm by
observation that the route is exported with
RoutelnfoStatus = Incomplete.

Use a tool to view the content of the exported route
and confirm by observation that all elements are
available and correctly encoded in the exported
route as specified in Table A.1.
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Step Applicable for onboard EUT Applicable for shore EUT
Confirm by observation that an attempt to import a |Use a simulator or test arrangements to generate a
route with RoutelnfoStatus = Error is indicated to route which does not pass schema validation or
user. application level context check. Import the route to
the EUT and confirm by observation that the route
import terminates with an indication about invalid
content of the route.
If the EUT is able to respond to the sender, confirm
by observation that the route is exported from the
EUT with RoutelnfoStatus = Error while information
about deleted attributes not passing schema
validation or application level context check are
included in RoutelnfoDescription.
Leo-a taol t ALLOMAL tl—\r\ o r\t ntof tho o pnrt d route
and confirm by observation that the availabje
elements are correctly encoded in the ‘expofrted
route as specified in Table A.1.
Route cross check with leg
Use the EUT and create a route of 5 waypoints, Use a simulator or test arragements as th¢ source
which contains at least all minimum elements of a to import a route with all mandatory elements and
route plus leg information with Routelnfostatus = optional leg information'from Table A.1 and confirm
Flanned from Table A.1 to the shore. Export the by observation that the.route imports withotit error
route. and that all parts of the route are correctly pvailable
) for viewing by the’EUT and that the presentation of
4 |{Yse atool to view the content of the exported route |.q 16 information-is as specified in this docliment.
gnd confirm by observation that all mandatory
dlements from Table A.1 are available and correctly
gncoded in the exported route.
Confirm by observation that optional elements from
Table A.1, if available, are correctly encoded in the
gxported route.
Confirm by observation that a route with Confirm by observation that, based on an imnported
RoutelnfoStatus = Acknowledged is imported and-it [route, it is possible to create an acknowledged route
i processed correctly. with RoutelnfoStatus = Acknowledged and fo export
the route.
Use a tool to view the content of the route and
confirm by observation that all elements ar¢
available and correctly encoded in the expqrted
route as specified in Table A.1.
Confirm by observation that, when a route with Confirm by observation that, based on an imported
RoutelnfoStatus = Recommended is imported, itis |route, it is possible to create a recommendg¢d route
frocessed correctly and the route cross check with new leg information (including leg notds) with
grocess is ended or-continued as step 1. RoutelnfoStatus = Recommended and to e)port the
route.
2

Use a tool to view the content of the route and
confirm by observation that all elements ar¢
available and correctly encoded in the expqrted

route as specified in Table A.1.

Confirm by observation that, when a route with

Use a simulator or test arrangements to geperate a

Ir UUtU:III‘UOthUO = Ruutc :OOUUO ;O ;III}JUItUd, thU uotTl
is informed about the issues, the user is able to read
descriptions of the issues (routelnfoDescription

and routeWaypointLeglssue) and that the route
cross check process is ended or continued as

step 1.

IUUtU vv;th a” |||a||datu|y U:Ulllcllto fIUIII Tcu.:e A.1.
Import the route to the EUT. Use the EUT to set
route issues for the route. Confirm by observation
that a route is exported with Routelnfostatus =
Route Issues.

Use a tool to view the content of the exported route
and confirm by observation that all elements are
available and correctly encoded in the exported
route as specified in Table A.1.
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Step Applicable for onboard EUT Applicable for shore EUT
Route cross-check with schedules
Use the EUT and create a route of 5 waypoints, Use a simulator or test arrangements as the source
which contains at least all minimum elements of a to import a route with all mandatory elements and
route plus schedule information with Routelnfostatus |optional schedule information from Table A.1 and
= Planned from Table A.1 to the shore. Export the confirm by observation that the route imports
route. without error and that all parts of the route are
) correctly available for viewing by the EUT and that
4 |Useatool to view the content of the exported route |thg presentation of route information is as specified
and confirm by observation that all mandatory in this document.
elements from Table A.1 are available and correctly
encoded in the exported route.
Confirm by observation that optional elements from
able A.1. if available. are correctly encoded in the
gxported route.
Confirm by observation that a route with Confirm by observation that, based on.an imported
RoutelnfoStatus = Acknowledged is imported and is |[route, it is possible to create an ackhowledged route
grocessed correctly. with RoutelnfoStatus = Acknowlédged and fo export
the route
Use a tool to view the content of the route and
confirm by observation that all elements ar¢
available and correctlyeficoded in the expqrted
route as specified in Table A.1.
Confirm by observation that, when a route with Confirm by observation that, based on an imported
RoutelnfoStatus = Recommended is imported, it is route, it is possible to create a recommendé¢d route
grocessed correctly and the route cross check which includes new schedule information (i
grocess is ended or continued as step 1. applicablg) with RoutelnfoStatus = Recommended
and toyexport the route.

2 Use.a tool to view the content of the route and
confirm by observation that all elements ar¢
available and correctly encoded in the expqrted
route as specified in Table A.1.

Confirm by observation that, when a route with Use a simulator or test arrangements to geperate a
RoutelnfoStatus = Route issues is importedy/the route with all mandatory elements from Taljle A.1.
yser is informed about the issues, the usey is able to [Import the route to the EUT. Use the EUT tp set
read descriptions of issues (routelnfoDescription route issues for the route. Confirm by obsefvation
gnd routeWaypointLeglssue) and that'the route that a route is exported with Routelnfostatus =
dross-check process is ended or eontinued as Route Issues.

qtep 1.

P Use a tool to view the content of the exported route
and confirm by observation that all elements are
available and correctly encoded in the expqrted
route as specified in Table A.1.

A.3 FKklow manhagement
A.3.1 Description

This scenario continues from the basic scenario of the route cross-checking by adding other
forecasted traffic. This scenario requires availability of a schedule. This scenario covers the
case where a VTS or other shore authorities establish a service for route exchange between
the ship and shore-side actors that have an interest in the ships transit or arrival times. There
are a number of possible reasons for implementing such a service.

— It can be useful to organize the ship traffic to avoid potential traffic congestion, for example
to avoid that large ships meet in depth restricted narrows. In this case, mainly intermediate
waypoints are of interest and the service should be available to transiting as well as arriving
ships. Here, one may change waypoint positions as well as arrival times;

— If the ship is planning an arrival in a port, the service can help to better predict and optimize
arrival time, for example by reducing waiting time for port services (encouraging just in time
arrival) or for any other traffic optimization purpose. In this case, it is the final arrival time
that is of the most interest.
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Both cases involve two actors:

1)

adjustments back;

2)

ship, where crew members plan waypoints and times to the shore center and get advice on

shore center, which has tools to predict future traffic situations and/or availability of port

services and which can use these tools to optimize traffic in the area, to some local criteria.

Figure A.5 illustrates a ship transmitting a planned route through waypoints 1 and 2 (WPT1,
WPT2) and receives a recommended route via waypoints WPT0a, WPTOb and WPTOc, to avoid
a dredging operation in the area. All waypoints consist of a position and a planned transit time,
so that both route and speed can be optimized. This is an example of the first service type.

The prir
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points
suggest
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Figure A.5 — Flow management example
ciple for this process is that the ship’s master has the final say in the matter pnd can
aty,suggestion from shore. This means that provisions shall be available to lock certain
r times and to nvr‘hqngn nyplaaninnc (rnllfnlnfnnner‘ripfinn) of \A/h\]/ npi‘imi7ation is

The sequence diagram in Figure A.6 describes the interaction between the ship and shore

center.

All information exchanges are formatted as a route plan. The block enclosed in "loop" is optional

and can

be repeated several times, if needed. The different exchanges are as follows.

1) A planned route from the ship is sent to the shore-side actor. This contains planned
waypoints and corresponding schedule. Some points may be locked in position or set by
time; this may for example apply to final arrival time.
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2) The response from the shore-side actor is acknowledged or recommended for a new route.
If the waypoints are changed, it contains recommended routes from the shore-side actor on
how the route can be changed to improve safety, traffic efficiency or to minimize waiting
times. It also needs to contain explanations for why the changes have been proposed.

3) The ship can iterate a suggestion in steps 1) and 2) as many times as desired with the
updated edition number. When satisfied, the ship provides a final route plan.

sd Information Exchange Diagram of Flow Management /

X X

Ship Shore Centre
1 1
(fram Actors) (from Actors)
| |
! sendRoutePlan() I
loop loop
[routp plahis acknowledged] [route plinis acknowledged]
It alt
——A .
lFechthmended route plan] [rodtdg plan is recommended]
sendRecommendedRoutePlan()
o
[hcknowledged route plan] [roytg plan is acknowledged]
P sendAcknowledgedRoutePlan()
o

sendFinalRoutePlan()

IEC

Figure A.6 — Data interaction diagram

A.3.3 State transition diagram

From the point of<the view of the ship, the route will transition through the states shown in
Figure A.7. The.states are defined as:

— Routefis ready — the route is ready but schedule is not checked yet;

— Route schedule is requested — a state which sends a route with schedule is sent to the
shore-side actor and waits for the response;

— Route is recommended — a state which a route is recommended by the shore-side actor;

— Route is approved — a state which a route is approved by the master.

From the point of the view of the shore center, the route will transition through the states shown
in Figure A.8. The states are defined as:

— Waiting — a state which waits for any request from ships for the route with schedule;

— Route schedule is being checked — a state when the route schedule is requested from a
ship and the route is checking;

— Route is responded to — a state when the route was replied with acknowledged or with a
recommend new route.
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State Transition Diagram of Flow Management for a ship /

Initial of flow
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Route schedule is
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Flow managementis
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IEC

Figure A.7 — State transition¢diagram for the route plan onboard
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Figure A.8 — State transition diagram for the route plan onshore
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A.3.4 Required objects and attributes and their usage

In addition to data attributes defined as mandatory in this document, the objects and attributes
given in Table A.3 are used and have a special meaning in this profile.
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Each typical and invalid route plan from shore to ship (GML-encoded XML file) and ship to shore
(GML-encoded XML file) are available for the test based on Table A.3.

The test data for this scenario shall be prepared from the full generic test data according to
Table A.4.

Table A.4 — Test procedures for flow management

Step

Applicable for onboard EUT

Applicable for shore EUT

Basicflowmmamagemnrent

Use the EUT and create a route of 5 waypoints,
which contains at least all minimum elements of a
route with Routelnfostatus = Planned from

Table A.3 to the shore. Export the route.

Use a tool to view content of the exported route
and confirm by observation that all mandatory
elements from Table A.3 are available and
correctly encoded in the exported route.

Confirm by observation that optional elements
from Table A.3, if available, are correctly encoded
in the exported route.

Use a simulator or test arrangements’ as the
source to import a route with all mandator
elements from Table A.3 and confirm by
observation that the route imports ‘without|error
and that all parts of the route*are correctly
available for viewing by the\EUT and that fhe
presentation of route information is as spqgcified in
this document.

=<

Confirm by observation that a route with
RoutelnfoStatus = Acknowledged is imported and
is processed correctly.

Confipm,by observation that based on an imported
route) it.is possible to create an acknowledged
reute with RoutelnfoStatus = Acknowledgg¢d and
tonexport the route.

Use a tool to view the content of the route{ and
confirm by observation that all elements afe
available and correctly encoded in the exgorted
route as specified in Table A.3 and that
RouteWaypoint objects and the value of
“routeEditionNo” are as imported from the|vessel.

Confirm by observation that, when,a route with
RoutelnfoStatus = Recommended;is imported, it is
processed correctly.

Confirm by observation that, based on an
imported route, it is possible to create a
recommended route which includes new
waypoint(s) and/or new recommended scHedule
information with RoutelnfoStatus =
Recommended and to export the route.

Use a tool to view the content of the routel and
confirm by observation that all elements afe
available and correctly encoded in the exgorted
route as specified in Table A.3 and that the value
of “routeEditionNo” has been increased by one
compared to that imported from the vesse|.

Caonfirm by observation that, when a route with
RoutelnfoStatus = Route issues is imported, the

Use a simulator or test arrangements to ggnerate
a route with all mandatory elements from

user is informed about the issues, the user is able
to read descriptions of the issues
(routelnfoDescription

and routeWaypointLeglssue) and that the process
is either continued onboard correctly or continued
from step 1.

Table A.3. Import the route to EUT. Use the EUT
to set route issues for the route. Confirm by
observation that the route is exported with
Routelnfostatus = Route Issues.

Use a tool to view the content of the exported
route and confirm by observation that all elements
are available and correctly encoded in the
exported route as specified in Table A.3.

Confirm by observation that, when a route with
RoutelnfoStatus = Incomplete is imported, the
user is informed about the incomplete status.

Based on user decision, the imported route may

be subject to editing or the process may terminate.

If a new or edited route is exported, continue from
step 1.

Use a simulator or test arrangements to generate
a route which is missing some mandatory
attributes in Table A.3. Import the route to the
EUT. Confirm by observation that the route is
exported with RoutelnfoStatus = Incomplete.

Use a tool to view content of the exported route
and confirm by observation that all elements are
available and correctly encoded in the exported
route as specified in Table A.3.
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route is processed correctly and the route cross
check process is ended.

Step Applicable for onboard EUT Applicable for shore EUT
Confirm by observation that an attempt to import a | Use a simulator or test arrangements to generate
route with RoutelnfoStatus = Error is indicated to a route which does not pass schema validation or
user. application level context check. Import the route
to the EUT and confirm by observation that the
route import terminates with an indication about
invalid content of the route.
If the EUT is able to respond to the sender,
confirm by observation that the route is exported
from the EUT with RoutelnfoStatus = Error while
information about deleted attributes not passing
schema validation or application level context
check are included in RoutelnfoDescription.
Llcao o tnnl todawethao nr\nfnnt of thn o pn ted
route and confirm by observation that the
available elements are correctly encoded |n the
exported route as specified in Table.A.3.
Flow management with leg
1 Use the EUT and create a route of 5 waypoints, Use a simulator or test arrangements as the
which contains at least all minimum elements of a source to import a route With all mandatory
route with Routelnfostatus = Planned from elements from Table A.3)and confirm by
Table A.3 to the shore. Export the route. observation that the route imports without|error
. and that all parts ‘of the route are correctly
Use a tool to view the content_of the exported available for viéwing by the EUT and that fhe
route and confirm by observation that all presentationtof route information is as sp4gcified in
mandatory elements from Table A.3 are available this documé&nt
and correctly encoded in the exported route.
Confirm by observation that optional elements
from Table A.3, if available, are correctly encoded
in the exported route.
2 Confirm by observation that an acknowledged Confirm by observation that an acknowledjged

route with Routelnfostatus = Acknowledggd is
exported to the ship.

Confirm by observation that a recommendéd route
is imported and processed correctly and.that the
route cross check process is ended, of'continued
as step 1.

Confirm by observation that a recommendgd route
with new leg information (including leg nofes) with
RoutelnfoStatus = Recommended is expofted to

the ship when it imports a route with route issues
or invalid leg information.

Confirm by observation that the exported file is
generated in accordance with Table A.3 (gontents
check).

Confirm by observation that when a Route issues
route is imported,\the user is informed about the
issues, the usenis'able to read descriptions of the
issues (routeWaypointLeglssue) and that route
cross cheCk, process is ended or continued as
step 1.

Confirm by observation that an acknowledjged
route with Routelnfostatus = Route Issueq is
exported to the ship.

A.4 Enhanced monitoring

A.4.1

Description

This is a service in which a vessel shares a monitored route as shown in Figure A.9. This service
shall be done after the route cross check service is performed. This monitored route could be
used by all interested parties which are allowed to have access the ships route plan. Such
parties could include VTS, fleet manager, insurance company, costal surveillance, etc.
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This service can be used to monitor that the vessel stays within the planned corridor as defined
in the route plan or in the shore center system. The shore center can receive updates of the
vessel position through, for example, AlS and compare these vessel positions against the route
plan for the vessel. The shore center is able to detect if the planned schedule is not kept or if
the ship deviates from the planned route geometry. The shore center can also use the route
plan information to foresee possible dangerous situations. The shore center may contact the
vessel by different means. This is not specified in this document.

\/\ m/'t

A.4.2 Information exchange diagram

ooy
' -~ Shore,center
| |

.

IEC

Figure A.9 — Enhanced monitoring example

These gequence diagram invFigure A.10 describes the interaction between the ship arld shore

center.

All information exchanges are formatted as a route plan. The different exchanges are as|follows.

1) The[monitored route plan from the ship is sent to the shore center. This contains waypoints

N

w

N

and|may-contain leg xtdl values for the width of the corridor and schedule. The exclhange is
repgatéd-if changes are made in monitored route on vessel.

The storecenter confirms—whenmentrancedmonitormyTs—startedfongoimg by semding the
route back to the ship with RouteinfoStatus = Service started. When enhanced monitoring
is ended, the shore center sends the route to the ship with RouteinfoStatus = Service ended.
The state of the service may be indicated onboard ship.

If the shore center detects that the schedule is not kept or that the ship deviates from the
route geometry, it sends a route to the vessel, with either RoutelnfoStatus = Route issues

or RoutelnfoStatus = Recommended, if a recommendation has been made. The
routelnfoDescription attribute may be used to indicate the level of emergency: For example
"Information: ....", "Warning: ..... ", and "Instruction: ......".

When a ship no longer needs an enhanced monitoring service, it sends RoutelnfoStatus =
Terminated to the shore center to stop the service.
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sd Information Exchange Diagram of Reporting of Actual Sailing or Enhanced Monitoring/

X

Ship
1
(from Actors)
|

X

Shore Centre
1

(from Actors)
|

loop /

[until execution of the route planis ended or cancelled]
|

| sendMonitoredRoutePlan()

loop /

[until execution of the route planis ended or cancelled]
1
|
|

|~

alt r¢commended route plan /

[iffragommended route planis reported from the shore]

findRecommendedRoutePlanForBetterVoyage()

Q:

alt recommended route plan /

sendRecommendedRoute() [ifrécommended route plan is found through collected infornjations]
C ¢
I T
|
1
L | reflectRecommendedRoutePlan() 1
™ |
|
|
sendTerminatedRoutePlan() |
o |
G

A.4.3 State transition diagram

From tHe point of the view of the ship, the route will transit through the states s
Figure A.11 and Figure A.12.°On shore, additional states may be needed to fully des

states.

Figure A.10 — Information exchange diagram

IEC

hown in
cribe all

State Transition Diagram of Enhanced Monitoring For a Ship /

sendMonitoredRoutePlan

Infitial of Enbanged
Mdnitoringfora Ship \I;

/ Final

sendTerminatedRoutePlan

ﬁctive Route Plan Begam

. S

receiveRecommendedRoutePlan

\_ J

Route is
Finalized

Figure A.11 — State transition diagram for the route plan onboard

IEC
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State Transition Diagram of Enhanced Monitoring For aShore /

Initial of Enhaced
Monitoring for a
shore centre

Waiting Route monitoring is
receiveMonitoredRoutePlan being checked

sendRecommendedRoutePlan

Route is receiveTerminatedRoutePlan receiveMonitoredRoutePlan d/

|
Finalized Final %‘ Recommended routeh

(:) receiveTerminatedRoutePlan respondedto

N S N

IEC

Figure A.12 — State transition diagram for the route plan onshore
The states and transitions are:

— Actiye plan began: This state is the start of this\service. The complete plan inclyding all
fields is sent from the vessel to shore;

— Finall: This happens when ship leaves thier monitored area, or the route is finished or
cangelled.

A.4.4 Required objects and attributes and their usage

In additijon to data attributes definedas mandatory in this document, the objects and ajtributes
of Tablg A.5 are used and have-aspecial meaning in this profile.



https://iecnorm.com/api/?name=c61796c8d7c114d6fc2057f24de12d18

— 99 —

IEC 63173-1:2021 © IEC 2021

(jeuondo) diys d

(jeuondo) diys wo

leuondo

OW|12SSaA04U|8INEA]

(jeuondo) diys d

(jeuondo) diys wo.

uoljewJojul oeu0o Joj [euondo

ubBis|jep|essapduloINOl

(jeuondo) diys d

(Alojepuew) diys wo.

eiep g|v
Buisn Bullojluow paseqg-aloys aje}l|ioe

ISINNIesSsa O UldIN0l

(jeuondo) diys d

(jeuondo) diys wo

Ae|dsip Jo} jeuondo

aWEeN|9SS9/\04U|3IN0I

(A1ojepuew) diys d

(A101epuew) diys wo

8}noJ 8y} uo snjeis

snjejgoju|aInod

‘Burioyiuow paosueyua Buunp diys ayy

(reuondo) diys q1.
0} juas si ue|d ajnol e usym Aousbiawe
(jeuondo) diys wol4 10 |9A8]| 8Y) 8)eoIpul 0} pasn aq Ae|y uondiuosagojujainol
(Alojepuew) diys 41
(Alojepuew) diys wol4 ue|d ajnou jo ayepdn 40 oW | awli] uonip3oju|ainod
(A1oyepuew) diys q1
Jojepuew) diys wol4 sasodind Buipeas ugwiny Joj AlUQ aweNoju|aInol oju|ainoy
(A )d dind 6 A
|oSSaA 8y} 1o}
a|qe|ieAe sajnoJ PAljeulalje Mau sajeald
aloys uaym\dseo ay} 1o} uoljdeoxy
uejdeinos ay} ul abueys Aians
(A1oyepuew) diys 41 10} auo AQgfpasealou] ‘|assan ay} Aq 189S
Jojepuew) diys wol4 191N0J MaU UOead J0} | WoJ) Jels ONUOI}Ipga3nol
(A ) d
(A1oyepuew) diys q1
g 0}
(A1oyepuew) diys wol4 v-woJy uejd ajnoJ ayj Jo Jaylauapl anbiun alenod ajnoy

juswwo)

asn jo uonduosaqg

aweu ajnquy

aweu }23lqo

Buliojiuow pasueyusd Ag pasn sajnqlijje pue s3o9lqo — 'y 9|gel



https://iecnorm.com/api/?name=c61796c8d7c114d6fc2057f24de12d18

IEC 63173-1:2021 © |IEC 2021

- 100 —

(jeuondo) diys d

(jeuondo)diys wo

(s)juiodAem ureypad
wouj ainyiedap jo awi} 39S Ajlenuely

dl3Juswa|gsnpaydgsinod

(jeuondo) diys d

(A1oyepuew) diys wo

(s)uiodAem
ule}ad 0} |eALlIE JO Bwl} 189S A|lenuey

V1 3J1usWayze|npayogainod

(jeuondo) diys d

(jeuondo) diys wo

wiodAem o} Ba| uo paads 18s Ajjenuep

9HOSue|diudwa|g8|npayogainol

(jeuondo) diys d

(A101epURW) dIys wo

julodAem
U0 0} JUBWS|S BINPBYIS By} SHUIT

anuiodAeppainol

—

lowa|g8|npayogaInoy ‘/a|npayogjenuey

(A1oyepuew) diys d

(A1ojepuew) diys wo.

a}nol jo uoljejussaldal
|eoiydeub 10901109 1oy Aiojepuepy

adA] AljowoanbaqiuiodAeppainod

(jeuondo) diys d

(jeuondo) diys wo

9]N0J WOJ} UOIIBIABD }03}8p O} Pasn

1o10dbaT3uiodAeppeinol

(jeuondo) diys d

(jeuondo) diys wo

9]N0J WOJ} UOIIBIABD J08}ap O} pasn

JopieoqieigbaqiuiodAeppainod

(jeuondo) diys d

(jeuondo) diys wo.

9]N0J WOJ} UOIIBIASP }98)18p 0} pasn

JalxiodbeqiuiodAeppainol

(jeuondo) diys d

(jeuondo) diys wo.

8JnoJ Wolf udljelnep 10818p 0} pasn

JalxpJieoqleisbagiuiodAeppainold

(leuondo)

Ha3uodAeppainoy

(A1orepuew) diys g

(A101epuew) diys wo

uoljejuasalidal |eolydelsboan

snipeyuin]juiodAeppeinol

(A1ojepuew) diys d

(A1oyepuew) diys wo uoljejuasaidal |eolydelsbosan Ajowoab |
9
(Alojepuew) diys d
A>LO«NUCNEV Q_sw woly 1SS 3P IS LM odfiem S ﬂ“«___Jle?)D«SD_

(SnjejsojujeInoy Jo sanjeA 1ayjo

0} Alojepuew ‘papus 991AI9G pue paliels
bIAJOG ‘101iT ‘pajeulwta] ‘pabpajmounoy
:S8N|eA SN}e}Soju|aIN0Y Joj [euoldo)

julodAeppainoy

juswwo)

asn jo uonduosag

aweu aynquURY

aweu }23lqQ



https://iecnorm.com/api/?name=c61796c8d7c114d6fc2057f24de12d18

-101 -

IEC 63173-1:2021 © IEC 2021

Joyoue je Aejs ‘69
‘DIl BALLIE UBY) JuBIBlIp JI ‘JuiodAem

(jeuondo) diys wol4 wel) ainjedap jo awl} paje|noje) d.l3iuswa|3a|npayogalnol
julodAem

(A1oyepuew) diys wol4 yoes 0} |[eAlle JO BWI} paje|nojen V13Jiuswa|38|npayogainod

(jeuondo) diys wol4 julodAem o) peads pajenoje)n HOSue|dluswa|ga|npayogainod

(Alojepuew) diys wo.

odfeam e o1iugliigla 2Nngling 9l sl
T T LI e | T o T

nulodAearsinod

a
e VST

Juswa|3a|Npayogelnoy
‘®|npayogpseje|noje)

juswwo)

asn jo uonduosag

aweu aynquURY

aweu }23lqQ



https://iecnorm.com/api/?name=c61796c8d7c114d6fc2057f24de12d18

A.4.5

-102 -

Test methods and expected results

IEC 63173-1:2021 © IEC 2021

Each typical and invalid route plan from shore to ship (GML-encoded XML file) and ship to shore
(GML-encoded XML file) are available for the test based on Table A.5.

The test data for this scenario shall be prepared from the full generic test data according to
Table A.6.

Table A.6 — Test procedures for enhanced monitoring

Step

Applicable for onboard EUT as client of the
enhanced monitoring service

Applicable for shore EUT which provides the
enhanced monitoring service

Use the EUT and create a route of 5 waypoints,
which contains at least all minimum elements of a
route from Table A.5 to request the enhanced
monitoring service. (routelnfoStatus = Monitored).
Export the route.

Use a tool to view the content of the exported
route and confirm by observation that all
mandatory elements from Table A.5 are available
and correctly encoded in the exported route.

Confirm by observation that optional elements
from Table A.5, if available, are correctly encoded
in the exported route.

Use a simulator or test arrangements _as\th
source to import a route with all mapdatory
elements from Table A.5 and which holds
routeinfoStatus = Monitored. Canfirm by
observation that the route imports without error
and that all parts of the route’are correctly|
available for viewing by the EUT and that {he
presentation of route information is as spegified in
this document.

(]

Use a simulator/oritest arrangements as the
source to impor{‘a’route with some missin
mandatory elements from Table A.5 and confirm
by observatien that the route imports with pn
indicatien,about incomplete route and that|all
partsyof.the route are correctly available fqr
viewing by the EUT and that the presentat|on of
route information is as specified in this dogument.

Use the EUT and create a route of 5 waypoints,
which contains at least all minimum elements of\@
route from Table A.5 to request the enhanced
monitoring service to be ended (routeinfoStatus =
Terminated). Export the route.

Use a tool to view content of the exparted route
and confirm by observation that all mandatory
elements from Table A.5 are ayailable and

Use a simulator or test arrangements as the
source to import a route with all mandatory
elements from Table A.5 and which holds
routeinfoStatus = Terminated. Confirm by
observation that the route imports without error
and that all parts of the route are correctly
available for viewing by the EUT and that the

presentation of route information is as spegified in
this document.

Confirm by observation that, when a route with
RoutelnfoStatus = Service ended is imported, it is
processed correctly. Confirm the user is able to
read the included information
(routelnfoDescription).

2 correctly encoded in the experted route.
) ) . Use a simulator or test arrangements as the
Confirm by observation that optional elements source to import a route with some missin
from Table A.5, if available, are correctly encoded mandatory elements from Table A.5 and cénfirm
in the exported route: by observation that the route imports with fn
indication about incomplete route and that|all
parts of the route are correctly available fqr
viewing by the EUT and that the presentat|on of
route information is as specified in this dogument.
Confirm-by observation that, when a route with Use a simulator or test arrangements as the
RoutelnfoStatus = Service started is imported, it is | source to export a route with all mandatory
proc¢essed correctly. Confirm that the user is able elements from Table A.5 and which holds
ta read the included information routeinfaStatus = Service started
(routelnfoDescription). Confirm by observation that the route exports
without error and that all parts of the route are
correctly available and that RouteWaypoint
objects and value of routeEditionNo are as
3 imported from the vessel.

Use a simulator or test arrangements as the
source to export a route with all mandatory
elements from Table A.5 and which holds
routeinfoStatus = Service ended.

Confirm by observation that the route exports
without error and that all parts of the route are
correctly available and that RouteWaypoint
objects and value of “routeEditionNo” are as
imported from the vessel
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Step Applicable for onboard EUT as client of the Applicable for shore EUT which provides the
enhanced monitoring service enhanced monitoring service
Confirm by observation that, when a route with Use a simulator or test arrangements as the
RoutelnfoStatus = Route issues is imported, it is source to export a route with all mandatory
processed correctly. Confirm that the user is able elements from Table A.5 and which holds
to read the included information routeinfoStatus = Route issues.
(routelnfoDescription ) )
and routeWaypointLeglssue). Cpnﬂrm by observation that the route exports
without error and that all parts of the route are
correctly available.
Confirm by observation that, when a route with Use a simulator or test arrangements as the
RoutelnfoStatus = Recommended is imported, it is | source to export a route with all mandatory
processed correctly. Confirm that the user is able elements from Table A.5 and which holds
4 to read the included information routeinfoStatus = Recommended.
trottetnfobBeseripton—and-theuserean—veatdate - -
the route and bring the route into routelnfoStatus Confirm by observation that the route expgrts
= Monitored. without error and that all parts of the routel are
correctly available.
Confirm by observation that, when a route with Use a simulator or test arrangements to ggnerate
RoutelnfoStatus = Incomplete route is imported, a route which is missing some mandatory
the user is informed about the incomplete status. attributes in Table A.5. Import-the route to|the
. . EUT. Confirm by observation that the rout¢ is
Based on user decision, the imported route may exported with RoutelnfoStatus = Incomplele.
be subject to editing or the process may
terminate. If a new or edited route is exported, Use a tool to view(the content of the exported
continue from step 1. route and confirfr by observation that all eJements
are availablecand”correctly encoded in the
exported route as specified in Table A.5.
Confirm by observation that an attempt to import a | Use a_simulator or test arrangements to generate
route with RoutelnfoStatus = Error is indicated to a route.which does not pass schema validation or
the user. application level context check. Import the|route to
5. EUT and confirm by observation that the rpute
import terminates with an indication about|invalid
content of the route.
If the EUT is able to respond to the sendet,
confirm by observation that the route is exported
from the EUT with RoutelnfoStatus = Erroff while
information about deleted attributes not pdssing
schema validation or application level confext
check are included in RoutelnfoDescription.
Use a tool to view the content of the exported
route and confirm by observation that the
available elements are correctly encoded in the
exported route as specified in Table A.5.
A.5 Ice navigation
A.5.1 Description
Typicall{s—erganizations—responsible—for—traffie—in—sea—ce—try—to—improve—effieteney- of both

icebreakers and vessels sailing in areas with sea ice. Often the assistance is given as
recommended routes through the ice-covered areas.

NOTE Other information can be provided to assist safe navigation in sea ice. Wind forecasts can tell where open
ice-free paths can occur within otherwise ice-covered areas. Satellite photos and analysis of these into spatial data
on ice coverage can be of good use for the navigator, and textual information on ice status can also assist safe
navigation. Provision of this other information is not part of this document.

The ice navigation service can be a part of an ice breaking service or as an independent
information service only.

A textual description (routelnfoDescription) may provide information about a convoy, for
instance position in convoy, or preparations needed for the convoy.

A validity period (routelnfoValidityStart, routelnfoValidityEnd) may be provided if the ice
navigation service can specify for how long the route can be used.
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The recommended route may be transmitted directly to the ship’s navigation system.
Introducing route exchange will give both icebreaker services and assisted ships better
information in more automated procedures reducing workload and risk for misunderstandings
as shown in Figure A.13. This scenario may be provided without reference to a particular ship.

A.5.2

\‘/ Ice edge

|I

1

]

Initial -
ship route » 7”7 '\‘ ~ -~ - Convoy point
ETA
\ / ‘\ S — @
\)

Icebreaker
suggested route

Figure A.13 — Ice navigation example

Information exchange diagram

IEC

The sequence diagram in Figure A:14 describes a nominal sequence of information exghange.

1) The|ship sends a route plan to the ice navigation service. The route plan includes

rout
that

routelD,

bEditionNo, ship identifier (MMSI), waypoints and optionally schedule(s). The values
ship considers fixed are put into manual schedule, such as time of arrival td certain

waypoint(s) (e.g. piot_.boarding ground (PBG), berth), time of departure (for example from

bert

or separate for-forward and aft).

The

a)
b)

A

A

g general or tailored recommended route from a given point to the point from w

g general or tailored recommended route from a given point through the area, or

h) and speedwindow. The leg to each waypoint may contain the draft of the shjp (max.

ice navigation service provider assesses the received route plan and may either{provide:

hich an

icebreaker assistance is planned to start.

Often the recommended route does not cover the full distance (i.e. full length of the route sent
by the ship to the next port) but a subset available from the ice navigation service provider. As

the weather, for example wind, may alter the ice coverage situation, the vessel may need to
repeat the process several times for longer routes.
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sd Information Exchange Diagram of Ice Navigation/

X

Ship
1
(from Actors)

X

Shore Centre
h

(from Actors)

| |
| |
| |
| |
| |
1 1
loop / loop /
{

[until ice navigationis ended] [until ice navigation is ended]

| sendRoutePlan() -

sendRecommendedRoutePlan()

A

IEC

Figure A.14 — Interaction diagram on request

A.5.3 State transition diagram ship side

The system requires the following sending and receiving functions (see Figure A.15).

— Ready: ice navigation service for a ship side is ready.
— Send Planned Route: status after the ship has sent the planned route.

— Recg¢ive Recommended Route: when_the vessel receives a recommended route from the
shore, the ship enters into this state.

State Transition Diagram of Ice Navigation for aship /

Initial oftce
Navigation fer/a Ship

Ready

sendRoutePlan

sendRoutePlan Sent Route Plan

.

receiveRecommendedRoutePlan

Received
Recommended Route
Plan

Route is
Finalized

IEC

Figure A.15 — State transition diagram for a ship
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A.5.4 Shore side
The system requires the following sending and receiving functions (see Figure A.16).
— Ready: the ice navigation service provider shore side waits for the requests of ice navigation

support from ships.

— Receive Planned Route: after receiving of the planned route, the ice navigation service
provider enters into this state.

— Create Route Plan: the ice navigation service provider creates a recommended route for the
ship.

— Send Recommended Route: after creation of the new route plan, the shore sends the
recommended route to the thIn

State Tansition Diagram of Ice Navigation For a Shore /

Inifial of Enhaced
Mdnitoring for a

shore centre Ready Received Route Plan
receiveRoutePlan
I

treateRoutePlan

Create Route Plan j

receweRoutePIan

Sent Recommended
Route Plan

sendRecommendedRoutePlan

IEC

Figure'A.16 — State transition diagram for a shore

A.5.5 Required objects and attributes and their usage

In addition to dataattributes defined as mandatory in this document, the attributes of Table A.7
are used and have a special meaning in this profile.

The static\information of the vessel such as service max., service min., max. speed and wind

area chbmmmrﬂmcwwgatoanbmmgerrby other

methods not with this object model.
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Test methods and expected results

Each typical and invalid route plan from shore to ship (GML-encoded XML file) and ship to shore
(GML-encoded XML file) are available for the test based on Table A.7.

The test data for this scenario shall be prepared with the full generic test data according to
Table A.8.

Table A.8 — Test procedures for ice navigation

Step

Applicable for onboard EUT as client of ice
navigation service provider

Applicable for EUT which provides ice
navigation service (either on shore or

onboard)

From onboard to ice navigat

ion service provider

Use the EUT and create a route of 5 waypoints,
which contains at least all minimum elements of a
route from Table A.7 for an ice navigation request
to an ice navigation service provider. Export the
route.

Use a tool to view the content of the exported
route and confirm by observation that all

Use a simulator or test arrangements as the
source to import a route with all'mandator
elements from Table A.7 and’confirm by
observation that the route imports without
and that all parts of thejroute are correctly
available for viewing(bythe EUT and that the
presentation of rogte information is as spdcified in
this document.

error

and routeWaypointLeglssue) and that the process
is either~continued onboard correctly or continued
fram step 1.

1 mandatory elements from Table A.7 are available
and correctly encoded in the exported route. Use a simulatoror test arrangements as the
) . . source to import a route with some missing

Confirm by observation that optional elements mandatdry elements from Table A.7 and cpnfirm

from Table A.7, if available, are correctly encoded by obSepvation that the route imports with fan

in the exported route. indieation about incomplete route and that all
parts of the route are correctly available fgr
viewing by the EUT and that the presentatjon of
route information is as specified in this dopument.

Confirm by observation that, when a route with Confirm by observation that, based on an

RoutelnfoStatus = Recommended is imported;\it is | imported route, it is possible to create a

processed correctly. recommended route which includes new
waypoint(s) and/or new recommended schedule
information with RoutelnfoStatus = Recommended
and to export the route.
Use a tool to view the content of the route|and
confirm by observation that all elements afe
available and correctly encoded in the exgorted
route as specified in Table A.7.

Confirm by observation that, when a route with Use a simulator or test arrangements to g¢nerate

RoutelnfoStatus =\Route issues is imported, the a route with all mandatory elements from

user is informed\about the issues, the user is able Table A.7. Import the route to EUT. Use tHe EUT

to read descriptions of the issues to set route issues for the route. Confirm Ry

2 (routelnf@Description observation that the route is exported with

Routelnfostatus = Route Issues.

Use a tool to view the content of the expotted
route and confirm by observation that all glements

dale dVdiIdUle dlad CoOTTecCtly ericoued ill e
exported route as specified in Table A.7.

Confirm by observation that when a route with
RoutelnfoStatus = Incomplete is imported, the
user is informed about the incomplete status.

Based on user decision, the imported route may
be subject to editing or the process may terminate.
If a new or edited route is exported, continue from
step 1.

Use a simulator or test arrangements to generate
a route which is missing some mandatory
attributes in Table A.7. Import the route to the
EUT. Confirm by observation that the route is
exported with RoutelnfoStatus = Incomplete.

Use a tool to view the content of the exported
route and confirm by observation that all elements
are available and correctly encoded in the
exported route as specified in Table A.7.
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Step Applicable for onboard EUT as client of ice Applicable for EUT which provides ice
navigation service provider navigation service (either on shore or
onboard)
Confirm by observation that an attempt to import a | Use a simulator or test arrangements to generate
route with RoutelnfoStatus = Error is indicated to a route which does not pass schema validation or
user. application level context check. Import the route

to the EUT and confirm by observation that the
route import terminates with an indication about
invalid content of the route.

If the EUT is able to respond to the sender,
confirm by observation that the route is exported
from the EUT with RoutelnfoStatus = Error while
information about deleted attributes not passing
schema validation or application level context
Check are mcluded I RoutelnfoDescriptiop.

Use a tool to view the content of the_expofted
route and confirm by observation thatithe
available elements are correctly eneoded |n the
exported route as specified in Table A.7.

A.6 Under keel clearance management

A.6.1 Description

In certa|n sea areas, a shore based UKCM service could™be available to allow sailing|through
shallow|areas with more draft than would be allowed to{sail without the UKCM service.

NOTE Fpr example, Australia has for the Torres Strait mandatory participation for UKCM for vessel haying more
draft than|8 m.

The UKCM service is based in a shore-based server which has deep knowledgg of the
bathymetry, water levels and environmental-conditions such as wind and waves. Based on this
knowledge, the shore-based UKCM server can forecast the safest draft with associateql vessel
speed gnd time windows for the vessel’'to pass "action points". The deep knowledge fequired
to forecast uses so large an amount of data that it is not feasible to transfer it onboard|in order
to facilitate local onboard decisions. The UKCM service is a combination of the use of|generic
route plan exchange (this document, S-421) and specific UKCM overlay (IHO S-129). Further,
the UK(QM shore-server may\be used to schedule safe passage of multiple vessels (i.e. ffo avoid
too many vessels in narfrow depth limited parts of the total route through the UKCM|service
area).

Use of the UKCM~ service requires that the vessel is a registered client of the UKCM sefrvice as
the pregise forecast requires knowledge of the hydrodynamics of the hull of the vessel. The
result of thelUKCM service is applicable only for the named vessel for the time slotted passage
through|the JKCM area.

Use of UKCM service has a long history, but before this document, the real time usage during
sailing through the UKCM area has been limited to portable pilot units (PPUs). This document
facilitates sharing of situation awareness between the pilot with his PPU and the crew of the
vessel monitoring the sailing using the onboard ECDIS.

Before sailing, the vessel requests a passage through the UKCM area by sending her route
plan as a S-421 file to the UKCM shore-server. The key planning value is the requested draft
and the requested time and date (as specified by ETD and ETA for waypoints). The UKCM
shore-server responds by one or multiple alternative route plans which are amended for
possible time slots to sail with the requested draft. The time slot information is embedded into
the recommended schedules for each waypoint. The planned sailing speed is crucial for UKCM
as faster or slower speed cause different squat (i.e. the real draft of the vessel is a function of
the vessel speed and amount of water between bottom of the sea and hull of the vessel).
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During the actual sailing, the function of the separate IHO S-129 is to provide an overlay chart
of go/no-go areas (i.e. to graphically display area available for safe sailing) and control points
with their time window values. The function of this document (S-421) is to facilitate graphical
display, monitoring and even track control based on the route plan provided by the UKCM shore-
server. Key elements of S-421 for this use case are waypoints and legs with ETD, ETA and
planned speeds. During actual sailing, the UKCM shore server will receive updates of the vessel
position through the AIS base stations.

NOTE For example, the UKCM system in Torres Strait, Australia, updates S-129 and S-421 information every 15 min
when the vessel sails through the UKCM area.

Figure A.17 to Figure A.19 illustrate UKCM.

Hammond Hill
(Radar and AIS
No} to be used for navigation ~ Base Station)

.........
- .-
e

-‘¢ _

Booby Islgand AIS: oot i W
(Base Station)< &

g

Albany Rop
(Base Station)

NextG Connection to HorQJ

IEC

Figure A:17 — Example of UKCM area

N

-

IEC

Figure A.18 — Example of portrayal of $S-421 part of UKCM
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Point X
— ETA: 08/1235
Open: 08/1100
Close: 08/1330

IEC

Figure A.19 — Example of portrayal of S-129 overlay part of UKCM

A.6.2 Information exchange diagram

The infdrmation exchange diagram in Figure A.20 describes the interaction between the vessel
and UKCM shore center. There are two separate phases — planning before sailing anfd actual
sailing.

All information exchange is formatted as a S-421 route plan file. The embedded metadata of
S-421 facilitates the transfer of the purpose;\planning or actual, between the vessel [and the
UKCM ghore-server.

The different meanings of the information exchange during planning before sailing are

1) a planned route from the vessel to the UKCM shore-server. This contains waypoinfs, legs,
draff, planned speeds and corresponding ETD & ETA times;

2) the answer from the JKEM shore-server: "Acknowledged" for the recommended rjoute, or
"Red¢ommended” fornew route(s). The UKCM shore server may provide amended waypoints,
legs| planned speeds and corresponding recommended schedules as appropriate [for safe
sailipng with theyrequested draft with the updated routeEditionNo. When multiple rouites are
provjided, theyyhave a different routelD;

3) the yesselmay accept one of the routes as the final route plan or vessel may repept steps
1) and{2)-above until an acceptable result is available.
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sd Information Exchange Diagram For UKCM /

X X

Ship Shore Center
| |
. 1
loop during route planning/ loop during route planning/
[Until route planis acknowledged] requestForPassage() [Until route pllanis acknowledged]
el |
|
alt alt
[Recomméngled Route Plan] [Recommended Route Plan]

sendRecommendedRoutePlan()

o

InformAcknowledgedRoutePlan()

Y
O --1--f

reportStartOfActualSailing()

loop ‘ loop /

[Until essel ledvés UKCM area] [Until vessel |

alt /

[Rgcommendeld route plan]

o)

/

™
a

ves UKCM area]

alt

updateRecommendedRoutePlan() [Recommefided route plan is found]
PR

sendAcknowledgedRoutePlan()

S s

IEC

Figure A.20 - Information exchange diagram

The different meanings of.the information exchange during sailing through UKCM area are as
follows.

1) UKQM shore server receives AlS target reports from the vessel through AIS base stations.
UK(QM shore=server updates the S-421 route plan (and S-129 UKCM overlay)| for the
progress af'the vessel and for any change in environmental conditions. This update ¢ontains
waypoints)legs, draft, recommended speeds and corresponding recommended schedules
adjusted for real-time observations and forecasts known by the UKCM shore serVler. This
update witttrappen ata time intervat specified by the URKCMshore server.

2) The vessel confirms the route to the UKCM shore-server by sending the same route
information received from the UKCM shore-server with "planned".

3) The route is acknowledged by the UKCM shore-server by sending "Acknowledged" with the
same route information.

A.6.3 State transition diagram
A.6.3.1 General

From the point of the view of the vessel, the route will transit through the states shown in
Figure A.21 and Figure A.22.
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State Transition Diagram of UKCM For a Ship /

receiveRecommendedRoute

(Requestedforpassage\ requestForPassage

‘ requestForPassage

Initial of UKCM for a Ship

| J

informAcknowledgedRoutePlan

Reported Active Route reportStartOfActualSailing Acknowledged route

_’_/

receiveRecommendedRoutePlan

updateRecommendedRoutePlan

Rgceived recommended
route plan

Updated recommended \<——
route plan

updateRecommendedRoutePlan

S

o on

informTerminationOfActualSailing

UKEM is finalized

IEC

Figure A.21 — State transition diagram of UKCM for a ship
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State Transition Diagram of UKCM For a Shore /

Initial of UKCM for a Shore

recevieRequestForPassage Received request for
passage

| ~
informAcknowledgedRoutePlan |
sendRecommendedRoutePlan
J/ receiveRequestForPassage
l
d rnufn\ Kpnf recommend rnufh
plan plan for passage

formStartOfActualSailing
updateRecommendedRoutePlan

\; receiveAcknowledgedRoutePla

Received actual route Updated Recommended
RoutePlan

—_— /

updateRecommendedRoutePlan |

informTerminationOfActualSailing

UKCM s finalized

A.6.3.2
The sys

— Req
serv

— Ackr

Figure A.22 — State transition diagram of UKCM for a shore

Ship side
tem requires ‘the following sending and receiving functions.

lested for passage: send a request for passage through UKCM area to UKC
er. Thissmay happen days, weeks or even months before actual sailing.

owledged route plan (before sailing): inform UKCM shore-server ab

IEC

M shore

but the

reco

mended plnn selected hy the vessel for eniling This may happnn r‘lnye, weeks

oreven

months before actual sailing.

— Reported active route (at start of UKCM area): inform UKCM shore-server about start of
actual sailing in UKCM area based on the agreed plan.

— Received the recommended route (at start of UKCM area): accept recommended routes
from UKCM shore-server and introduce them for the crew for decision making before sailing.

— Updated recommended route plan (during sailing through UKCM area): accept updated
recommended route plan from UKCM shore-server and use it to replace the previous active
route from the UKCM shore-server. The condition to replace is that routeInfoVesselVoyage
and routeEditionNo are equal to the route currently in use and that routeUpdateNo is higher

than

in the route currently in use.
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Shore side

The system requires the following sending and receiving functions from/to UKCM shore-server.

Received request for passage (before sailing): receive a request for passage through UKCM
from a vessel.

Sent Recommend route for the passage (before sailing): calculate and
recommended route(s) based on request received from the vessel.

forecast

Updated Recommended route (during sailing through UKCM area): after reception of active
route at beginning of UKCM area, start periodical calculation and forecasting of the UKCM

for t

Ack
sele

Rec

he vessel. This process continues until the vessel leaves the UKCM area.

awledged Route (hpfnrp Qniling)' accept announcement of the vessel ahout the

cted route plan. Store the request and update the client database.
bived Actual Route (at start of UKCM area): accept announcement of the\vess

starf of sailing through UKCM area. Update the client database. Initiate periodical
of updated route to the vessel. Initiate monitoring of the vessel based on AIS data.

A.6.4

In addit
given in

Required objects and attributes and their usage

on to data attributes defined as mandatory in this document, the objects and a
Table A.9 are used and have a special meaning in this profile.

| about
sending

tributes
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The test consists of onboard and shore system tests. When the EUT applies only one system,
a simulation arrangement for the other system shall be provided.

Confirm by inspection that the manufacturer’s documents that describe objects and attributes
which the EUT supports that the EUT supports all mandatory and optional objects/attributes
described in Table A.9.

Confirm by observation that EUT complies with the test requirements as described in 12.3 for
the supported objects and attributes.

A.6.5.2

Each typical and invalid route plan from shore to ship (GML-encoded XML file)and ship
ncoded XML file) are available for the test based on Table A.9.

(GML-e

The tes
Table A

Service specific test

data for this scenario shall be prepared with the full generic test data acco

10.

Table A.10 — Test procedures for UKCM

o shore

rding to

Step

Applicable for onboard EUT

Applicable for shore EUT

Before sailing, planned route froam onboard to shore

Use the EUT and create a route of 5 waypoints;
which contain at least all minimum elements of‘a
route from Table A.9 for UKCM request to shore.
Set routelnfoStatus = Initial.

Use the EUT and export the route. Use a tool to

Use the simulator or test arrangements ag the

source to import a route with all mandator
elements from Table A.9 and confirm by

observation that the route imports without
and that all parts of the route are correctly

error

. h available for viewing by the EUT and that the
view contents of the route and confifm-by presentation of route information is as spgcified in
observation that all mandatory elements from this document.

Table A.9 are available and cerrectly encoded in

the exported route. Confirm(by)observation that Use the simulator or test arrangements ag the

optional elements from Table A.9, if available, are source to import a route with some missing

1 correctly encoded in the\exported route. mandatory elements from Table A.9 and cpnfirm

by observation that the route imports with|an
indication about incomplete route and thaf all
parts of the route are correctly available for
viewing by the EUT and that the presentatjion of
route information is as specified in this dopument.
Use the simulator or test arrangements ag the

source to import a route with invalid contept and
confirm by observation that the route impdrt
terminates with an indication about invalid| content
of the route.

Confirm by observation that, when a route with
RoutelnfoStatus = Recommended route is
imported, it is processed correctly.

Confirm by observation that, based on an
imported route, it is possible to create a
recommended route which includes new
waypoint(s) and/or new recommended schedule

2 information with RoutelnfoStatus = Recommended
and to export the route. Use a tool to view the
content of the route and confirm by observation
that all elements are available and correctly
encoded in the exported route as specified in
Table A.9.
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Step

Applicable for onboard EUT

Applicable for shore EUT

Confirm by observation that, when a route with
RoutelnfoStatus = Route issues is imported, the
user is informed about the issues, the user is able
to read descriptions of the issues
(routelnfoDescription

and routeWaypointLeglssue) and that the process
is either continued onboard correctly or continued
from step 1.

Use a simulator or test arrangements to generate
a route with all mandatory elements from

Table A.9. Import the route to EUT. Use the EUT
to set route issues for the route.

Confirm by observation that the route is exported
with Routelnfostatus = Route Issues.

Use a tool to view the content of the exported
route and confirm by observation that all elements
are available and correctly encoded in the
exported route as specified in Table A.9.

Confirm by observation that, when a route with
RoutelnfoStatus = Incomplete is imported. the

Use a simulator or test arrangements to generate
a route which is missing some mandatory

user is informed about the incomplete status.
Based on user decision, the imported route may
be subject of editing or the process may terminate.

If a new or edited monitored route is exported,
continue from step 1.

attributes in Table A.9. Import the route, to| the
EUT. Confirm by observation that the'noutp is
exported with RoutelnfoStatus = In€complete.

Use a tool to view the content of thé exported
route and confirm by observatien'that all glements
are available and correctlylencoded in the
exported route as specified in Table A.9.

Confirm by observation that an attempt to import a
route with RoutelnfoStatus = Error is indicated to
the user.

Use a simulator or testyarrangements to g¢nerate
a route which does not pass schema validption or
application level context check. Import the route
to the EUT and\confirm by observation thdt the
route importterminates with an indication jabout
invalid eontent of the route.

If the,EUT is able to respond to the sendef,
confirm by observation that the route is eXported
frem the EUT with RoutelnfoStatus = Errof while
information about deleted attributes not passing
schema validation or application level confext

check are included in RoutelnfoDescriptioh.

Use a tool to view the content of the expofted
route and confirm by observation that the
available elements are correctly encoded

exported route as specified in Table A.9.

n the

Before sailing,"planned route fi

rom shore to onboard

Use the EUT and create a route of 5 wayppoints,

which contain at least all minimum elemerts of a
route from Table A.9 for UKCM response {o ship.
Set routelnfoStatus = Recommended.

Use the EUT and export the route. Use a {ool to
view the content of the route and confirm py
observation that all mandatory elements fjom
Table A.9 are available and correctly encqded in
the exported route.

Confirm by observation that optional elemgnts
from Table A.9, if available, are correctly ¢ncoded

etk Y| +
H e EXPOoTteaOoute:

Start of actual sailing

Use the EUT and create the acknowledged route
to sail of 5 waypoints, which contains at least all
minimum elements of a route from Table A.9 for
UKCM request to shore. Set routelnfoStatus =
Planned for the route.

Use the EUT and export the route. Use a tool to
view content of the route and confirm by
observation that all mandatory elements from
Table A.9 are available and correctly encoded in
the exported route. Confirm by observation that
optional elements from Table A.9, if available, are
correctly encoded in the exported route.

Use a simulator or test arrangements as the
source to import a route with all mandatory
elements from Table A.9 and confirm by
observation that the route imports without error
and that all parts of the route are correctly
available for viewing by the EUT and that the
presentation of route information is as specified in
this document.
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Step Applicable for onboard EUT Applicable for shore EUT
Confirm by observation that, when a route with Confirm by observation that, based on an
Recommended route is imported, it is processed imported route, it is possible to create a
correctly. recommended route which includes new
waypoint(s) and/or new recommended schedule
information with RoutelnfoStatus = Recommended
and to export the route.
Use a tool to view the content of the route and
confirm by observation that all elements are
available and correctly encoded in the exported
route as specified in Table A.9.
Use the EUT to create "start of actual sailing" Use a simulator or test arrangements as the
based on the route from the previous step. Set source to import a route with routelnfoStatus =
revtetrfeStatus—=Usedformonitoring—Usethe Used-formonitering-and-confirm-by-ebseryation
2 EUT and export the route. Use a tool to view the that the route imports without error andrthgt all
content of the route and confirm by observation parts of the route are correctly available f¢r
that all mandatory elements from Table A.9 are viewing by the EUT and that the preséntafion of
available and correctly encoded in the exported route information is as specified inithis dopument.
route. Confirm by observation that optional
elements from Table A.9, if available, are correctly
encoded in the exported route.
Confirm by observation that, when a route with Use the EUT to create-start of service event to
RoutelnfoStatus = Service started is imported, the ship. Set routeinfoStatus = Service stgrted.
there is an indication about the start of the UKCM Use the EUT and, 'export the route. Use a {ool to
service to the user. view the content\of the route and confirm py
observation.that at least Routelnfo object |s
available and that all elements available afre
correctlyéencoded in the exported route as
specified in Table A.9.
Loop during actual sailing
Confirm by observation that a route with Use the EUT and create a route of 5 wayppoints,
routelnfoStatus = Recommended is imported and which contain at least all mandatory elem¢nts
processed correctly. from Table A.9 of a route for UKCM as a response
from shore to ship. Set routelnfoStatus =
) Recommended.
Use the EUT and export the route. Use a {ool to
view the content of the route and confirm py
observation that all elements are availablg and
correctly encoded in the exported route ag
specified in Table A.9.
End of actual sailing
Use the EUT to create)"end of actual sailing" Use a simulator or test arrangements as the
based on the route from the previous step. Set source to import a route with routelnfoStafus =
routelnfoStatus'\s Terminated. Use the EUT and Terminated and confirm by observation that the
export the route: Use a tool to view the contents of | route imports without error and that all pafts of
1 the route and confirm by observation that all the route are correctly available for viewinlg by the
mandatory.elements from Table A.9 are available EUT and that the presentation of the routq
and eorrectly encoded in the exported route. information is as specified in this document.
Confirm by observation that optional elements
from/Table A.9, if available, are correctly encoded
T theexportedToute:
Confirm by observation that when a route with Use the EUT to create a start of service event to
RoutelnfoStatus = Service ended is imported, the ship. Set routeInfoStatus = Service ended.
there is an indication about the start of the UKCM Use the EUT and export the route. Use a tool to
9 service to the user. view the content of the route and confirm by

observation that at least Routelnfo object is
available and that all elements available are
correctly encoded in the exported route as
specified in Table A.9.
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A.7 Fleet route planning

A.71 Description

Fleet route planning is a tool which can enable a company to optimise its fleet operations by
providing a means to view, plan and direct the routes for the vessels in its fleet.

Fleet route planning involves two actors.

1) A company, typically a shipping company, which has an overview of the route plans of the
vessels in its fleet and can use these to ensure that these route plans are safe and efficient,
and meet the operational and commercial objectives of the company, and to direct the ship
accqrdingty-

2) A sHip, which can advise the company of its current intentions and receive revisld route
orders from the company.

In accordance with the operational procedure determined by the company, the’ship will fransmit
its planped route to the company, who will use it in conjunction with the,routes from the other
ships in|the fleet to determine the safest and most efficient use of the fléet in terms of port calls,
routes tiaken, ship speeds etc. When fleet route planning is initiated by the compgny, this
process|will be omitted.

If the company determines that the planned route of a_ship no longer meets the| safety,
operatidnal or commercial requirements of the company~ifwill transmit a new recommended
route plan to the ship.

A.7.2 Information exchange diagram

The didgram shown in Figure A.23 shows the interaction between the ship and s$hipping
companyy.

All mess$ages are formatted as routesx(The messages exchanged are as follows.

1) The|ship sends a planned-route to the shipping company. This contains walypoints,
corresponding transit times)and speed over ground (SOG). The planned ropte has
RoutelnfoStatus = Planned.

2) The pompany may respond to a planned route from the ship with new route orders coptaining
a ngw destination,(a)different set of waypoints or changes to the ship speed to jmprove
safely, energy efficiency or to minimize waiting times. The new route from the compgny shall
be g9 route with-RoutelnfoStatus = Recommended. Alternatively, the company may raise
issues with«the planned route from the ship, in which case RoutelnfoStatus = Route Issues.

3) If the ship)is satisfied with a recommended route received from the company, it sgnds the
samp-planned route back to the company; otherwise, it sends a revised planned route to the

company. metther Case, RoutemnfoStatus =Ptanned:

4) When the company is satisfied with a planned route received from the ship, it sends the
route back to the ship with RouteIlnfoStatus = Acknowledged; otherwise, the process iterates
from step 2).
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sd Information exchange flow of Fleet Route Planning /

Shore Centre
)

Ship
1
(from Actors)

(from Actors)
|

|
| .
loop | loop 4
/) h
[Until route plan is confirmed]
|

[until route planis satisfied]
! sendRoutePlan()
| > |
1 i
alt
alt / -
[routd planis recommended]
[ ! ; ]

mmended Route Plan] sendRecommendedRoutePlan()

¢
[peknowledged Route Plan] [routtd plan is acknowledged]
|
|

sendAcknowledgedRoutePlan()

<l
-

|
IEC

Figure A.23 - Information sequence diagram

A.7.3 State transition diagram
fes used in fleet route planning will transition through the states shown in Figyre A.24

The rou
and Figtire A.25.
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State Transition Diagram of Fleet Route Planning For a Ship /

Initial of Fleet Route Planning

fora ship
j

sendRoutePlan

Ready Sent Route Plan

)

receiveRecommendedRoutePlan

sendRoutePlan
]
Received Recommended
Route Plan

Acknowledged Route
Plan

>

/

acceptRecommendedRoutePlan

Fleet Route Planningis
finalized

IEC]

Figure A.24 — State transition diagram for a ship

State Transition Diagram of Fleet Routé)Planning For aShore /

Initial of Fleet Route Planning
For a Shore

Ready receiveRoutePlan Received Route Plan

sendRecommendedRoutePlan
/ \

sendAcknowledgedRoutePlan

\[/
A\

Acknowledged Route
Plan Fleet Route Planning
is finalized

IEC

Figure A.25 — State transition diagram for a shore


https://iecnorm.com/api/?name=c61796c8d7c114d6fc2057f24de12d18

- 126 - IEC 63173-1:2021 © |IEC 2021

The following states apply to the ship.

The follpwing states apply to the company/shore side system:

A.7.4 Required objects and attributes and their usage

Ready: the ship enters this state when it has created an initial planned route and is ready
to send it to the company.

Sent Route Plan: the ship enters this state after sending a planned route to the company.

Received Recommended Route Plan: the ship enters this state after receiving a route with
routeInfoStatus = Recommended from the company. If the recommended route is
acceptable, the ship sends the same route back to the company. If the received route is not
acceptable, the ship sends a revised planned route to the company. In either case,
RoutelnfoStatus = Planned.

Acknowledged Route Plan: the ship enters this state when it receives a route from the

compapm\—with routelnfoStatus = Acknowledaed
SHH WA HHEHRHOO S CHKROWHE-GEea~

Ready: in this state, the company is waiting for a planned route from the ship.

Recg¢ived Route Plan: the company enters this state after reception of/a planned ropite from
the $hip. The company checks the planned route and calculates anew route if ne¢essary.
Then it replies, either with a revised route plan (routelnfoStatus(=‘Recommended), or an
ackrlowledgement if the planned route from the ship is acceptable (routeinfoStatus =
Acknowledged).

Acknowledged Route Plan: the company enters this state after sending a rolite with
routeInfoStatus = Acknowledged.

In additipn to data attributes defined as mandatory_in\this document, the attributes of Table A.11

are usedl and have a special meaning in this profile.
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A.7.5 Test methods and expected results

Each typical and invalid route plan from shore to ship (GML-encoded XML file) and ship to shore
(GML-encoded XML file) are available for the test based on Table A.11.

The test data for this scenario shall be prepared from the full generic test data according to
Table A.12.

Table A.12 — Test procedures for fleet route planning

Step Applicable for onboard EUT Applicable for shore EUT

=1 + + M N el 1
rIecL Toutle pratrmimg witnouu icy

Use the EUT and create a route of 5 waypoints,
which contains at least all minimum elements of a
route with Routelnfostatus = Planned from

Table A.11 to the shore. Export the route.

Use a tool to view the content of the exported
route and confirm by observation that all
mandatory elements from Table A.11 are available
and correctly encoded in the exported route.

Confirm by observation that optional elements
from Table A.11, if available, are correctly
encoded in the exported route.

Use a simulator or test arrangements’as the
source to import a route with all mandator
elements from Table A.11 and confirm by
observation that the route imports ‘without|error
and that all parts of the route*are correctly
available for viewing by the\EUT and that fhe

presentation of route information is as spqgcified in
this document.

Confirm by observation that a route with
RoutelnfoStatus = Acknowledged is imported and
is processed correctly.

Confipm,by observation that, based on an
imported route, it is possible to create an
acknowledged route with RoutelnfoStatus
Acknowledged and to export the route.

Use a tool to view content of the route ang
confirm by observation that all elements afe
available and correctly encoded in the exgorted
route as specified in Table A.11 and that
RouteWaypoint objects and value of

“routeEditionNo” are as imported from the|vessel.

Confirm by observation that, when,a route with
RoutelnfoStatus = Recommended,is imported, it is
processed correctly.

Confirm by observation that, based on an
imported route, it is possible to create a
recommended route which includes new
waypoint(s) and/or new recommended scHedule
information with RoutelnfoStatus = Recommended
and to export the route.

Use a tool to view content of the route ang
confirm by observation that all elements afe
available and correctly encoded in the exgorted
route as specified in Table A.11 and that the
value of “routeEditionNo” has been increaged by
one compared to that imported from the véssel.

Canfirm by observation that, when a route with
RoutelnfoStatus = Route issues is imported, the

Use a simulator or test arrangements to ggnerate
a route with all mandatory elements from

user is informed about the issues, the user is able
to read descriptions of the issues
(routelnfoDescription

and routeWaypointLeglssue) and that the process
is either continued onboard correctly or continued
from step 1.

Table A.11. Import the route to the EUT. Use the
EUT to set route issues for the route. Confirm by
observation that the route is exported with
Routelnfostatus = Route Issues.

Use a tool to view the content of the exported
route and confirm by observation that all elements
are available and correctly encoded in the
exported route as specified in Table A.11.

Confirm by observation that, when a route with
RoutelnfoStatus = Incomplete is imported, the
user is informed about the incomplete status.

Based on user decision, the imported route may

be subject to editing or the process may terminate.

If a new or edited route is exported, continue from
step 1.

Use a simulator or test arrangements to generate
a route which is missing some mandatory
attributes in Table A.11. Import the route to the
EUT. Confirm by observation that the route is
exported with RoutelnfoStatus = Incomplete.

Use a tool to view the content of the exported
route and confirm by observation that all elements
are available and correctly encoded in the
exported route as specified in Table A.11.
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Step Applicable for onboard EUT Applicable for shore EUT
Confirm by observation that an attempt to import a | Use a simulator or test arrangements to generate
route with RoutelnfoStatus = Error is indicated to a route which does not pass schema validation or
the user. application level context check. Import the route
to the EUT and confirm by observation that the
route import terminates with an indication about
invalid content of the route.
If the EUT is able to respond to the sender,
confirm by observation that the route is exported
from the EUT with RoutelnfoStatus = Error while
information about deleted attributes not passing
schema validation or application level context
check are included in RoutelnfoDescription.
Use-3 tnnl to-view thao nnnfnnt of thc\ c\vpl\ ted
route and confirm by observation that the
available elements are correctly encoded |n the
exported route as specified in Table. A.11.
Fleet route planning with leg
Use the EUT and create a route of 5 waypoints, Use a simulator or test arrangements as the
which contains at least all minimum elements of a source to import a route with all mandator
route plus leg information with Routelnfostatus = elements and optional'leg information from
Planned from Table A.11 to the shore. Export the Table A.11 and confirm by observation thgt the
route. route imports without error and that all pafts of
) the route are correctly available for viewing by the
1 Use a tool to view the content‘of the exported EUT and that the presentation of route
route and confirm by observation that all ) information(is ‘as specified in this document.
mandatory elements from Table A.11 are available
and correctly encoded in the exported route.
Confirm by observation that optional elements
from Table A.11, if available, are correctly
encoded in the exported route.
Confirm by observation that a route with Confirm by observation that, based on an
RoutelnfoStatus = Acknowledged is imported and imported route, it is possible to create an
is processed correctly. acknowledged route with RoutelnfoStatus|=
Acknowledged and to export the route.
Use a tool to view the content of the route|and
confirm by observation that all elements afe
available and correctly encoded in the exgorted
route as specified in Table A.11.
Confirm by observation that when a route with Confirm by observation that, based on an
RoutelnfoStatus = Recommended is imported it is imported route, it is possible to create a
processed correctly @nd that the route cross check | recommended route with new leg informatjon
process is ended or eontinued as step 1. (including leg notes) with RoutelnfoStatus|=
Recommended and to export the route.

2 Use a tool to view the content of the route|and
confirm by observation that all elements afe
available and correctly encoded in the exgorted
route as specified in Table A.11.

Confirm by observation that, when a route with Use a simulator or test arrangements to ggnerate

NUUITTTITUSAlUS = TYUULT TooUT o 1o THNTPUTITU, UTT a TUULT Wit air mimanuatury TICITeTite TTuttt

user is informed about the issues, the user is able Table A.11. Import the route to the EUT. Use the

to read descriptions of the issues EUT to set route issues for the route. Confirm by

(routelnfoDescription observation that a route is exported with

and routeWaypointLeglssue) and that route cross Routelnfostatus = Route Issues.

check process is ended or continued as step 1. )
Use a tool to view the content of the exported
route and confirm by observation that all elements
are available and correctly encoded in the
exported route as specified in Table A.11.

A.8 Chart management

A.8.1

Description

For chart data and chart license management, it may be required to send one or more routes
from the ship to a chart data provider.
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At least one route for the intended voyage is needed. Multiple routes, for example alternatives
for different weather conditions or further subsequent routes, are permitted with a series of

route requests.

The chart data provider may either be ashore or represented by a separate unit on board of the

ship. The chart management involves two actors.

1) Ship: the routes for the upcoming voyage are planned.

2) Chart data provider: needs the basic geometry (waypoints only) of the route(s) to determine

the required charts and licenses to cover the route(s).

Figure A.26 illustrates a ship transmitting an intended route to a chart data provider ashore,

who theprwittcreate the required chart exchangdge sets and wno will iIssue the requiread |

A.8.2 Information exchange diagram

The megsage sequence diagram in Figure A.26 describes the interaction between the 3

the chaift data provider.

The mesgsage is formatted as a route plan. The meaning of the message is:

1) a planned route from the ship to the chart data provider. This\toute contains waypo

thein positions;

2) the ¢hart data provider provides the confirmation information to the ship when it is

provide the requested chart information. This is notiwithin the scope of this documg

sd Information exchange flow of Chart Management /

X

Ship
1

(from Actors) séndRoutePlan()

X

Shore Centre
1

(from Actors)

sendChartsAndLicence()

censes.

hip and

nts with

ready to
nt.

Figure A.26 — Interaction diagram

A.8.3 State transition diagram

A.8.3.1 General

The state transition diagram is omitted due to the simplicity of this profile.

The ship crew will send a planned route(s) prior to departure to the chart data provider in order

to obtain the latest charts and licenses for the intended voyage.
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A.8.3.2 Ship side

A system requires the sending function "send a planned route". Ship shall send the route with
ship waypoint and position.

A.8.3.3 Shore side

No sending of routes from the chart data provider is required.
Sending of charts and licenses is outside the scope of this document.

A shore system has the following states.

recgived a ship info": the system receives ship information for administrative purpthes;

rece¢ived a planned route": the system receives the route waypoints positions;
A.8.4 Functional requirement

This chart management profile is only a one-way service. There is no réguirement to exchange
route information from the shore side or chart management service_provider.

A.8.5 Required objects and attributes and their usage

In additipn to data attributes defined as mandatory in this document, the attributes in Table A.13
are usedl and have a special meaning in this profile.
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Test methods and expected results

Each typical and invalid route plan from shore to ship (GML-encoded XML file) and ship to shore
(GML-encoded XML file) are available for the test based on Table A.13.

The test data for this scenario shall be prepared from the full generic test data according to
Table A.14.

Table A.14 — Test procedures for chart management

Step

Applicable for onboard EUT

Applicable for shore EUT

Ubv tilv EUT clIIU‘ ucatv d IUUtU Uf 5 VVay}JU;IItb,
which contain at least all minimum elements of a
route from Table A.13 for chart management. Set
routelnfoStatus = Planned. Use the EUT and
export the route.

Use a tool to view the contents of the route and
confirm by observation that all mandatory
elements from Table A.13 are available and
correctly encoded in the exported route. Confirm
by observation that optional elements from
Table A.13, if available, are correctly encoded in
the exported route.

Ubd =) billluidtul Ul tdbt dlldllydllldlltb as t e
source to import a route with all mandater
elements from Table A.13 and routelnhfoStpatus =
Planned. Confirm by observation that'the foute
imports without error and that all*parts of the
route are correctly available for viewing by the
EUT and that the presentation) of route
information is as specified in this document.

Confirm by observation that when a route with
RoutelnfoStatus = Route issues is imported, the
user is informed about the issues, the user is able
to read descriptions of the issues
(routelnfoDescription

and routeWaypointLeglssue) and that the process
is either continued onboard correctly or continued
from step 1.

Use a simulator or test arrangements to ggnerate
a route with all mandatory elements from
TablesA)13. Import the route to the EUT. Use the
EUT<to set route issues for the route. Confirm by
observation that the route is exported with
Routelnfostatus = Route Issues.

Use a tool to view the content of the expofted

route and confirm by observation that all dlements
are available and correctly encoded in the
exported route as specified in Table A.13.

Confirm by observation that, when a route with
RoutelnfoStatus = Incomplete is imparted, the
user is informed about the incomplete status.

Based on user decision, the/imported route may
be subject to editing or the process may terminate.
If a new or edited route s exported, continue from
step 1.

Use a simulator or test arrangements to ggnerate
a route which is missing some mandatory
attributes in Table A.13. Import the route fo the
EUT. Confirm by observation that the routp is
exported with RoutelnfoStatus = Incomplete.

Use a tool to view the content of the exported

route and confirm by observation that all glements
are available and correctly encoded in the
exported route as specified in Table A.13.

Confirm by ebsérvation that an attempt to import a
route with-ReutelnfoStatus = Error is indicated to
the usen

Use a simulator or test arrangements to ggnerate
a route which does not pass schema validption or
application level context check. Import thg route
to the EUT and confirm by observation thgt the
route import terminates with an indication jabout
invalid content of the route.

If the EUT is able to respond to the sender,
confirm by observation that the route is exported
from the EUT with RoutelnfoStatus = Error while
information about deleted attributes not passing
schema validation or application level context
check are included in RoutelnfoDescription.

Use a tool to view the content of the exported
route and confirm by observation that the
available elements are correctly encoded in the
exported route as specified in Table A.13.
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A.9 Route optimization

A.9.1

Description

The purpose of route optimization is to optimize a route based on various aspects such as
energy, cost, environmental impact, and can be based on parameters such as geometry, UKC,
wind, waves, current, regulations, or other restrictions. This is for operational rather than
regulatory purposes. See Figure A.27.

\

Route o

1) ship

Figure A.27— Route optimization example

ptimization involves two actors:

2) routé optimization provider.

During
providef
known g

=)

IEC

b ship’sroute planning process, the planned route is sent to the route optimization

. The route optimization provider identifies the ship and optimizes the route b
nd,selected parameters, such as bathymetric, weather, ship static particulars a

ased on
hd UKC.

The rou

e optimization provider complements information from the route plan with bathymetric,
weather, ship particulars, etc. from other sources. Each route optimization provider may use
different parameters, and optimize on different aspects. The description provided by the specific
route optimization provider needs to be known by the ship.

The route optimization provider sends back an optimized route to the ship, or a route with error
message. Information about the optimized route is provided with routelnfoDescription.
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Information exchange diagram

The sequence diagram in Figure A.28 describes a nominal sequence of information exchange.

1) The ship sends a route plan to the route optimization provider. The route plan includes
routelD, routeEditionNo, ship identifier (MMSI), waypoints and optionally schedule(s). The
values that the ship considers fixed are put into manual schedule, such as time of arrival to
certain waypoint(s), for example PBG (pilot boarding ground), berth, time of departure. The
leg to each waypoint can contain the planed speed and draft of the ship (maximum or
separate for forward and aft).

2) The route optimization provider assesses the received route plan and tries to optimize the
route.

a)

I

r
r
1
[

.
g

I
[
I
.
.

putelnfoStatus = Recommended.

he optimized route may contain an altered list of waypoints. The ‘routelD

jentical with received route, the routeEditionNo is incremented a
putelnfoDescription describes the optimized route and the routelnfoAuthor is
nd reflect the route optimization provider.

f the route optimization provider is not able to provide (an optimized route
ncomplete information from the ship the route plan is senf,back with routelnfo
hcomplete and a description of the missing attributes or missing static
putelnfoDescription. The routelD shall be identical with the received route
puteEditionNo is not changed.

3) When a ship under way requests route optimizatian, the last actual time of departur

from

to a waypoint is provided in the route plans

From thie point of the view of the vessel, thertoute will transit through the states s

Figure A

.28.

the route optimization provider is able to provide an optimized route, the optimized
pute geometry and schedule (if provided by the ship) is sent to the) ship with

shall be
nd the
updated

due to
Status =
data in
and the

c/arrival

hown in

sd Informat

ion exchange flow of Route Optimization On Request /

X X

Ship Shore Centre
I '
(from Actors) (from Actors)

loop O

loop During route planning or sailin, /
uring route planningorsailing/ 3 g - e g

[Until

[Until route .pla nis satisfied]

oute plan s satisfied]

! sendRoutePlan()

>

sendRoutePlan()

Figure A.28 — Interaction diagram on request

IEC
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State transition diagram
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The routes used in route optimization will transition through the states shown in Figure A.29
and Figure A.30.

The following states apply to the system on the ship side:

— Ready: the ship side enters this state when it has created an initial planned route and is

read

y to send it to the route optimization provider;

— Sent Route Plan: the ship side enters this state after sending the route plan to the route
optimization provider;

— Received Route Plan: the ship side enters this state when it receives a route plan f

rom the

routg
or E

The foll
— Rea
optin

- Rec
plan

— Sent
ship

hization from a ship;

from a ship;

p optimization provider with routelnfoStatus = Recommended, Incomplete, Rout
ror.
bwing states apply to the company/shore side system:

ly: the shore-side system is in this state when it is waiting fof \a“request f
pived Route Plan: The shore-side system enters into this state after receiving

Route Plan: The shore side system enters this state-when it sends a route p
with routelnfoStatus = Recommended, Incomplete{ Route Issues or Error.

State Machine of Route Optimization On Request For a Ship /

Initial of Route Optimization

o q

On Request for a Ship / Ready

receiveRoutePlan

sendRoutePlan

|

ReceivedRoute Plan - Sent Route Plan

sendRoutePlan

Route Optimization On

‘ Request is finalized

b Issues

br route

a route

lan to a

—

Figure A.29 — State transition diagram for a ship
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State Machine Of Route Optimization On Request For Service Provider/

Initial of Route Optimization On

Request For Service Provider receiveRoutePlan

Ready ]%[Received Route Plan
4\ 1

sendRoutePlan

receiveRoutePlan

vV
==
i

A.9.4

In additi
are use

The sta
area mg
method;

Figure A.30 — State transition diagram for a'shore

Required objects and attributes and their usage

on to data attributes defined as mandatory in this document, the attributes of Ta
i and have a special meaning in this profile.

vy be necessary for the route optimizatiofis This information may be exchanged
5 not with this object model.

ble A.15

ic information of the vessel such as service max., service min., max. speed and wind

by other
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Each typical and invalid route plan from shore to ship (GML-encoded XML file) and ship to shore
(GML-encoded XML file) are available for the test based on Table A.15.

The test data for this scenario shall be prepared from the full generic test data according to
Table A.16.

Table A.16 — Test procedures for route optimization

Step

Applicable for onboard EUT

Applicable for shore EUT

P SPT I +
UpPLm<e TOULC

Use the EUT and create a route of 5 waypoints,
which contains at least all minimum elements of a
route with Routelnfostatus = Planned from

Table A.15 to the shore. Export the route.

Use a tool to view the content of the exported
route and confirm by observation that all
mandatory elements from Table A.15 are available
and correctly encoded in the exported route.

Confirm by observation that optional elements
from Table A.15, if available, are correctly
encoded in the exported route.

Use a simulator or test arrangements’as the
source to import a route with all mandator
elements from Table A.15 and confirm by
observation that the route imports ‘without|error
and that all parts of the route*are correctly
available for viewing by the\EUT and that fhe

presentation of route information is as spqcified in
this document.

Confirm by observation that a route with
RoutelnfoStatus = Acknowledged is imported and
is processed correctly.

Confipm,by observation that, based on an
imported route, it is possible to create an
acknowledged route with RoutelnfoStatus
Acknowledged and to export the route.

Use a tool to view the content of the route|and
confirm by observation that all elements afe
available and correctly encoded in the exgorted
route as specified in Table A.15 and that
RouteWaypoint objects and value of

“routeEditionNo” are as imported from the|vessel.

Confirm by observation that, when,a route with
RoutelnfoStatus = Recommended,is imported, it is
processed correctly.

Confirm by observation that, based on an
imported route, it is possible to create a
recommended route which includes new
waypoint(s) and/or new recommended scHedule
information with RoutelnfoStatus = Recommended
and to export the route.

Use a tool to view the content of the route|and
confirm by observation that all elements afe
available and correctly encoded in the exgorted
route as specified in Table A.15.

Confirm.by observation that, when a route with
RoutelpfoStatus = Route issues is imported, the
user is informed about the issues, the user is able
tovread descriptions of the issues

Use a simulator or test arrangements to ggnerate
a route with all mandatory elements from
Table A.15. Import the route to the EUT. Use the
EUT to set route issues for the route. Confirm by

(routelnfoDescription

and routeWaypointLeglssue) and that the process
is either continued onboard correctly or continued
from step 1.

observation that the route is exported with
Routelnfostatus = Route Issues.

Use a tool to view the content of the exported
route and confirm by observation that all elements
are available and correctly encoded in the
exported route as specified in Table A.15.

Confirm by observation that, when a route with
RoutelnfoStatus = Incomplete is imported, the
user is informed about the incomplete status.

Based on user decision, the imported route may

be subject to editing or the process may terminate.

If a new or edited route is exported, continue from
step 1.

Use a simulator or test arrangements to generate
a route which is missing some mandatory
attributes in Table A.15. Import the route to the
EUT. Confirm by observation that the route is
exported with RoutelnfoStatus = Incomplete.

Use a tool to view the content of the exported
route and confirm by observation that all elements
are available and correctly encoded in the
exported route as specified in Table A.15.
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Step Applicable for onboard EUT Applicable for shore EUT
Confirm by observation that an attempt to import a | Use a simulator or test arrangements to generate
route with RoutelnfoStatus = Error is indicated to a route which does not pass schema validation or
user. application level context check. Import the route
to the EUT and confirm by observation that the
route import terminates with an indication about
invalid content of the route.
If the EUT is able to respond to the sender,
confirm by observation that the route is exported
from the EUT with RoutelnfoStatus = Error while
information about deleted attributes not passing
schema validation or application level context
check are included in RoutelnfoDescription.
Use 2 tnnl toview thao nr\nfnnt of thn nvpr\ ted
route and confirm by observation that the yariable
elements are correctly encoded in thé expprted
route as specified in Table A.15.
A.10 PRort call synchronization
A.10.1 | Description
This us¢ case describes the usage of S-421 in port call synchronization.
Port cal| synchronization involves the following actors:
1) ship
2) port|coordinator: actors involved in port callf’for example pilot, terminal, port apthority,
represented here by a virtual actor called "port coordinator".
During ghip’s route planning, the planned rgdte is sent to port for confirmation of estimated time
of arrivdl at, for example, pilot boarding-area, berth, etc. The route plan may include rgference
to prejious route plans and/or , next route plans (routelnfoReferencePrevRodte and
routelnfpReferenceNextRoute).
The ship expects the port toeither confirm time of arrival or recommend new best time of arrival,
or recoinmend new waypoints and recommended time of arrival (ETA in the recommended
schedulg), for examplearnew berth and time for berthing and/or pilot boarding.
The ship and portliterate the process until agreed in the route plan with acknowledged arrival
time.
At some pointin time, the ship activates the route (departs from previous port) and starts sailing
according-te-the—plan

P

The port receives the active route and monitors the port availability against the ships route plan.

If neces

sary, the port may send a new time of arrival to the ship.

The ship monitors the route plan and, if necessary, re-plans the route and sends updated time
of arrival to the port. The ship expects to either get a new time of arrival acknowledged, or
adjusted in a new recommendation/request (ETA in the recommended schedule).

The port estimates departure time and sends time of departure to the ship (ETD in the

recomm

ended schedule).

The ship plans the departure route and shares it with the port.
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Information exchange diagram

The sequence diagram given in Figure A.31 describes a nominal sequence of information
exchange.

— Route planning phase

1) The ship sends a planned route including time of arrival at waypoint (normally pilot
boarding ground (PBG) or berth), departure and arrival port as UN/LOCODE
(routelnfoDeparturePortID1 and routelnfoArrivalPortID1) and routelD + routeEditionNo
to the port coordinator. The route plan can also contain reference to next and previous
route plans. Optionally, an external identifier is set as reference on the waypoint for
berth. Optionally, there is a reference to voyage number in routelnfoVesselVoyage and

r farence-to-departure—and arrival nort eall identifiers
rerehRceto-GepaHttieahaaHhaHpolt—car1aeRHHe s

The port coordinator correlates the route plan to an existing port call and port’s
grrival time based on provided port call identifier, ship identification (e.g - MMSI
fgort and ships estimated time of arrival to <location>. If no port call exists, a 1
dall is created in the port community system (this action may be automated). ]
dan use the arrival (and departure) port information to validate the’correct recei
gort call synchronization information. The port can also correlate-waypoints in t
flan with location defined in the port using a reference on the Waypoint.

.

he port coordinator checks time of arrival from the hip against port an
vailability.

The port coordinator makes a decision as following:.
i} Confirm time of arrival:

a) Send route confirmation (send identical route plan with routelnfo§
Acknowledged but same routelD and\routeEditionNo to indicate no cha
just the routelnfo with routelnfoStatt’s = Acknowledged referring to same
and routeEditionNo.

i) Request new time of arrival to awaypoint, for example pilot boarding groung
berth:

a) send recommended (requested) time of arrival to ship with routelnfo§
Recommended and.wait for response from ship;

b) recommended time’of arrival in recommended schedule with reference to
waypoint. Same’ RoutelD and increased routeEditionNo, and descri
routelnfoDeseription.

S$hip receives response from port.
i} Confirmation
Ship.eontinues as planned.

i) Recommended time of arrival to waypoint with reason for recomme

planned
, arrival
ew port
'he port
bt of the
he route

d berth

tatus =
nges) or
routelD

(PBG),
btatus =

relevant
otion in

ndation

(routelnfoDescription)

a) Ship accepts new recommend time of arrival and sets new estimated

time of

arrival and sends back an updated route plan to the port with increased edition
number, same RoutelD and increased routeEditionNo, and description in

routelnfoDescription.
b) Ship rejects new time and sets same or adjusted time of arrival and sen

ds back

to the port. The route plan contains the recommended time of arrival from the

port to show that it has been considered, but not accepted.
i) Go to 3)
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sd Information Exchange Diagram For Port Call Sync

/

X

Ship

loop Route ison the ECDIS/

[Route planis running on the ECDIS]
1
|

loop while route planning /

[Until route plan is acknowledged]
|

1

sendRoutePlan()

X

Shore Center
|
|
|

loop while route planning phase /

[Until route planis acknowledged]
!

|

|

|

!

»

[

alt
-

sendRecommendedRoutePlan()

«
[rec] JﬁJmeded route plan]

sendAcknowledgedRoutePlan()

[ack lodaad to-olant
T [’]40 Prefy

loop while departure phase /

opt ifreceving recommend

edroute plan /

sendRecommendedRoutePlan()

loop while departure phase /

<
B
I updateRoute

Plan()

i startETATime

r()

sendMonitoredActiveRolitePlan()

&
1
|
|
|
|
|
|
|
|
|

loop while sailing phase /

I
I
- |

loop while sailing phase /
[

assert if ETA event is occurred /

loop while route replanning/

[Wntil route planis acknowledged]

sendUpdatedRoutePlan(|

sendRecommendedRoutePlan()

notifyTerminatedRoutePlan()

A 4

e O == —— 4

Figure A.31 — Interaction diagram

— Sailing phase

1) Ship sends active route with routelnfoStatus = Monitored to port coordinator.

IEC

2) If ship estimates difference on sent time of arrival of more than X minutes, the ship re-
plans and sends an updated time of arrival to the port coordinator. The value of X will
be defined by the master of the vessel or by requirements of the route plan receiver.

3) Port coordinator checks time of arrival from the ship against port and berth availability

(see step 3 in route pla

nning phase).
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Departure phase

1)

Port sends planned time of departure to ship

Recommended/requested time of departure is put in manual schedule in departure route,
if shared by the ship.

Ship receives recommended time of departure

Ship updates the route plan and shares estimated time of departure with the port with
routelnfoStatus = Planned, departure and arrival port as UN/LOCODE
(routelnfoDeparturePortID1 and routelnfoArrivalPortiD1).

A.10.3 State transition diagram

The sygtem on ship side requires the folfowing Sending and receiving functions as shown in

Figure A.32.

Reagly: Port call synchronization for a ship side is ready.

Sen{ Route Plan: After drafting a planned route plan and sending the, planned royte plan,

the

ship enters into this state.

Recgived Recommended Route Plan: The ship receives the recommended route as the reply

of sgnding planned route.

Sen{ Active Route Plan: During sailing, the ship sends the active route used for mopitoring.

Send Inactive Route: If the position of the ship is arrived tethe last waypoint or the|route is

candelled, the ship sends inactive route to the shore.

Sen{ Updated Route Plan: After receiving the recommended route, the ship assegses the
recommended route information and considers,the*ETA and sends the updated rolte plan

tot
Est

difference is the greater than the threshald x, it triggers the update of route plan.

h’I: shore.
imate Time of Arrival: Timer is repeated for checking the difference of ETA. If the
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State Transition Diagram of Port Call Syc For aShip /

( Ready
S

Initial of Port Call Sync(PPC)for a Ship

sendRoutePIan

receiveRecommendedRoutePlan

Received Recommended\<——— Sent Route Plan
Route Plan

>\ J

| sendRoutePlan

sendActiveRoute
receiveRecommendedRoeutePlan

Sent Actlve Route Plan Receive Updated Route
Plan
- =

sendUpdatedRouteP|an

sendTerminatedRoutePlan

Sent Terminated Route
Plan

sendUpdateRoutePlan
k [ETA diff RTA>X]

Estimated Time ofArrlva\
. [AfterSailing] ] [Sailing Phase]

j Timer with Cycle
PCis finalized

EC

Figure A.32 — State transition diagram for a ship

The system on shore side requires the following sending and receiving functions as shown in
Figure A.33.

— Waiting: Port call synchronization (PCS) for a shore side is ready and waits for messages
for PCS.

— Received Route: After receiving the planned route, the ship enters into this state. The shore
replies with the acknowledged route or recommend route to the ship.

— Acknowledged Route Plan: The ship repeats the sending of the planned route while
receiving the recommended route until the route is acknowledged.

— Received Active Route: After sailing, the ship sends the active route.

— Sent Recommended Route Plan: If the port recommends a new arrival time to the ship, the
shore sends the recommended route.
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Received Updated Route Plan: After the ship receives the recommended route from the

shore, the ship sends the updated route plan. This route is based on the recommended

route, the ETA and ETD.

the inactive route plan.

Received Terminated Route Plan: If the next waypoint is the last waypoint, the ship sends

State Transition Diagram of Port Call Sync For a Shore /

Initial of Port Call Sync
(PCS) for a Shore

Waiting

Re(

receiveRoutePlan

PCSis finalized
sendRecommentedRoul
sendAcknowledgedRoutePlan

Received RoutePlan

Acknowledged Route
Plan

eived Terminated
Route Plan

rg

reteiveActiveRoute [Sailing Phase]

sendRecommended
RoutePlan

receiveTerminatedRoutePlan
Sent Recommended

Route Plan

Received Active Route

-

receiveActiveRoute

receiveTerminatedRoutePlan -
[Sailing Phase]

sendRecommendedRoute
[Saing Phase]

Received Updated Route

s

ceiveTerminatedRoutePlan
L

receiveUpdatedRoutePlan

[Sailing Phase]

kePlan

A.10.4

Figure A.33 — State transition diagram for shore

Required objects and attributes and their usage

In addit

on-to data attributes defined as mandatory in this document, the objects and a

IEC

tributes

of Table A.17 are used and have a special meaning in this profile.
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Each typical and invalid route plan from shore to ship (GML-encoded XML file) and ship to shore
(GML-encoded XML file) are available for the test based on Table A.17.

The test data for this scenario shall be prepared from the full generic test data according to
Table A.18.

Table A.18 — Test procedures for port call synchronization

Step

Applicable for onboard EUT

Applicable for shore EUT

UDU i.iIU EUT alll.]I blvdi.U (=) |uui.v uf 5 Wdy}JUilli.b,
which contains at least all minimum elements of a
route from Table A.17. Export the route.

Use a tool to view the content of the exported
route and confirm by observation that all
mandatory elements from Table A.17 are available
and correctly encoded in the exported route.

Confirm by observation that optional elements
from Table A.17, if available, are correctly
encoded in the exported route.

Ubv d Dillluidi.ul Ul i.vai. dlldllyvlllvlllb as i. e
source to import a route with all mandatery
elements from Table A.17 and confirm|by
observation that the route imports~without|error
and that all parts of the route are correctly
available for viewing by the EUT and that the

presentation of route information is as spgcified in
this document.

Use a simulator or test,arrangements as the
source to import aroute with some missinf
mandatory elements from Table A.17 and [confirm
by observatiomthat the route imports with|an

indication about incomplete route.

Confirm by observation that, when a route with
RoutelnfoStatus = Acknowledged is imported, it is
processed correctly.

Confirm\by observation that, based on an
impofted route, it is possible to create an
acknowledged route with RoutelnfoStatus|=
Acknowledged and to export the route.

Use a tool to view the content of the route{ and
confirm by observation that all elements are
available and correctly encoded in the exgorted
route as specified in Table A.17 and that
RouteWaypoint objects and value of

routeEditionNo are as imported from the viessel.

Confirm by observation that, when a‘\toute with
RoutelnfoStatus = Recommendediis imported, it is
processed correctly.

Confirm by observation that, based on an
imported route, it is possible to create a
recommended route which includes recommended
schedule information with RoutelnfoStatug =
Recommended and to export the route.

Use a tool to view the content of the route| and
confirm by observation that all elements afe
available and correctly encoded in the exgorted
route as specified in Table A.17 and that yalue of
“routeEditionNo” has been increased by ophe
compared to that imported from vessel.

Confirm\by observation that, when a route with
RoufelnfoStatus = Route issues is imported, the
Uséris informed about the issues, the user is able

Use a simulator or test arrangements to ggnerate
a route with all mandatory elements from
Table A.17. Import the route to the EUT. Use the

toTeaddescriptions of the TSsues
(routeWaypointLeglssue) and that the process is
either continued onboard correctly or continued
from step 1.

EUT tosetTouteissues for theToute—Comnfirm by
observation that a route is exported with
Routelnfostatus = Route Issues.

Use a tool to view the content of the exported
route and confirm by observation that all elements
are available and correctly encoded in the
exported route as specified in Table A.17.

Confirm by observation that, when a route with
RoutelnfoStatus = Incomplete is imported, it is
processed correctly.

Use a simulator or test arrangements to generate
a route which is missing some mandatory
attributes in Table A.17. Import the route to EUT.
Confirm by observation that the route is exported
with RoutelnfoStatus = Incomplete.

Use a tool to view the content of the exported
route and confirm by observation that
routelnfoDescription contains the error description
and the available elements are correctly encoded
in the exported route.
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Step Applicable for onboard EUT Applicable for shore EUT
Confirm by observation that, when a route with Use a simulator or test arrangements to generate
RoutelnfoStatus = Error is imported, it is a route which does not pass schema validation or
processed correctly. application level context check. Import the route

to the EUT and observe that the route import
terminates with an indication about invalid content
of the route.

If the EUT is able to respond to the sender,
confirm by observation that the route is exported
from the EUT with RoutelnfoStatus = Error with
information about deleted attributes not passing
schema validation or application level context
check included in RoutelnfoDescription.

Llc atool toviow th contontofth MNBO
¢ -oft pofted

route and confirm by observation that the
available elements are correctly encdded |n the
exported route as specified in Table.A.17.

Use the EUT and terminate the route. Export the Confirm by observation that, when'a route] with
route. RoutelnfoStatus = Terminatéd,is imported| it is

rocessed correctly.
Use a tool to view the content of the exported P y

route and confirm by observation that
routelnfoStatus = Terminated is set and all
mandatory elements from Table A.17 are available
and correctly encoded in the exported route.

A.11 Reference route

A.11.1 | Description

Offering reference routes (see Figure A.34) is\a service where navigators are assisfed by a
shore dide service offering a reference foute as a response when the navigatof sends
information on the arrival location, and.geventually the departure location. Locations| can be
given by a name, a given location codecor a position. The navigator can also ask for a rgference
route by providing a first sketch of a.route. This document can assist such services. The service
is established as a part of VTS navigational assistance service (NAS) specified furthef in IMO
MSC. 467(101).

NOTE This use case is an example of reference routes given from a national authority. However, prpviders of
reference| routes can also be‘a/company making common reference routes for their own vessels, or pilot routes
provided from the pilotage services.

By utilizing S-421.in this way, services can contribute to better bridge resource manggement
and incrneased navigational safety, facilitate more efficient and timesaving voyage planiing and
increase safety. by offering validated and safe waypoints and legs for any given voyage|serving
as a staft ifvthe voyage planning. As the reference routes will have limitations given by wjaterway
and environmental conditions,  attributes holding this information are vital For insflance, a
reference route may apply to all vessels with a draft up to 9 m and "length over all" up to 150 m.
The data model gives attributes for this on both the entire route or, if applicable, for any given
leg in the route. Additional information can be given in the attribute routelnfoDescription, and if
found necessary, particular issues such as max. vessel length or max. vessel draft for a route
can be included in routelnfoName.

Reference routes do not hold a schedule but hold the validity period for the route to be used for
passage planning (routelnfoValidityStart/routelnfoValidityEnd).

Reference routes may include the speed Ilimitation as given by regulation
(routeWaypointLegSOGMin and routeWaypointLegSOGMax).
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Reference route services can offer routes which are based on other reference routes. For
example, an outbound route from Stockholm to the open sea plus an open sea route Sweden —
Norway, and finally an inbound route to Oslo. The routelnfoDescription is used to explain the
origin of the route.

This use case involves both ship and shore.

1) Ship, where crew members or agents handling on their behalf by giving destinations, can
ask for reference routes for all or part of a given voyage. Reference routes can also facilitate
information exchange between navigators and pilots (ECDIS — portable pilot unit, PPU), as
a common reference.

2) Shore center, which based on different information recommends a route for a given period
and [for a specified type of vessel. Ship type/cargo type Timitations shall be giveh in the
spedific attributes or otherwise in routelnfoDescription.

Figure A.34 illustrates an example of an interface for navigators to call for a _refereng¢e route
(and route information not specified in S-421).

- T Oslo
I: I | » 5 Lillestram
| <
Drammen
Akegshus v S 3 _I:~ .
\ N, 3
e ' . - R
2 ok 7wl
e “
B f

bference routes Gstfolc

Sarpsbor
f IEC

Figure A.34 — Example of reference routes

R

Ports

Port facilities
Q

Liay's

One principle for this service is that the ship master has the final say in the matter of finalizing
the route, and can override any parts of the route provided from the shore service.

A.11.2 Information exchange diagram

A reference route has a unique RoutelD and RouteEditionNo set by the publisher of the route.

The ship can either start planning the route from scratch or select/receive a reference route
from a service provider. In both cases, a new routelD and routeEditionNo is assigned to the
planned route if modified from its original version. A planned route can be used more than once
by a ship and become a common reference route managed by the company or the national
authority. If a ship wants to indicate that the origin of a planned route is a particular reference
route, this shall be written into routelnfoDescription (for example "route ### used as basis in
route planning").
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Further utilization and exchange of the route plan shall follow general guidance in this document,
and the other use cases chosen to be implemented (Clause A.2 to Clause A.12).

A ship can request a reference route by providing an initial route, routelnfoStatus = Initial
(Figure A.35), by including a destination. Destinations can be given by a name, a given location
code or position in the attribute routelnfoArrivalPortID1 and routelnfoArrivalPortID2. Departure
location given in the attribute routelnfoDeparturePortID1 and routelnfoDeparturePortID2 can
also be provided in the request to allow the shore center to determine the best recommended
reference route. To support a voyage with additional stops, this can be done by requesting
reference routes for each part of the voyage (from A to B, from B to C, from C to D and so on).

A reference route provided from the shore shall always have a routelnfoStatus set to "1" (Initial)
as the rpute should be recognized as the start of the route planning process. The seryice can
provide |updates of a reference route by offering a new route with the same Route|D, with
routelnfpStatus "1" and with a higher routeEditionNo than the previous one. By\publjshing a
referenge route with a higher RouteEditionNo holding a not valid period, the referen¢e route
can be| made inactive (routelnfoValidityStart/routelnfoValidityEnd). Thervessel asking for
update ¢f reference routes will then recognize the route as inactive.

sd Informatjon Exchange Diagram For Reference Route /

X X

Ship Shiore'‘€énter
|

alt befpre sailing/
- loop before sailing /
[If refefence route planis given]

[Ifreference route plan is given]

| sendRoutePlan() o

sendRecommendedRoutePlan()

A

IEC

Figure A.35 — Data interaction diagram

A refefencew—route is requested by providing the destination in the attribute
routeInfpArrivalPortID1 and routelnfoArrivalPortID2, and eventually the departure lodation in
the attribute routelnfoDeparturePortID1 and routelnfoDeparturePortID2. Destination and
departure Tocation shall be included in the initial route, holding two or more waypoints, to
request a reference route.

A.11.3 State transition diagram

State transition diagrams are given in Figure A.36 and Figure A.37.

The states and transitions on ship side are as follows.

— Sent Initial Route: This state is the start of this service. The route plan including all fields is
sent from the ship to shore.

— Received reference route: The ship has received a reference route from shore side.

— Route Planned: The ship has used a reference route to support the route planning.
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The states and transitions on shore side are as follows.

— Waiting: This state is as the service is ready to provide reference routes.

— Received Initial Route: The shore has received an initial route from ship as a request for a
reference route.

— Sent Reference Route: The shore has sent a reference route to support the route planning.

State Transition Diagram of Reference Route For a Ship /

Initial of Reference
Route for a Ship

aaloitiolDol oDl

v

Sent Initial Route Plan

receiveReferenceRoutePlan

v

Receive Referenced Route
Plan

planRoute

y

RoutePlanned

Reference
Route is
finalized

IEC

Figure A.36 — State transition diagram for a ship requesting a reference route
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State Transition Diagram of Reference Route For a Shore /

Initial of Reference
Route fora Shore

Waiting

N : _/

receivelnitialRoutePlan

i

Received Initial Route
Plan

T
sendReferenceRoutePlan

v

Sent Reference Route
Plan

Reference
Route is
finalized

IEC

p A.37 — State transition diagram for a shore center providing a reference

Required objects and attributes and their usage

on to-data attributes defined as mandatory in this document, the objects and a

Av19 are used and have a special meaning in this profile

route

tributes
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A.11.5 Test methods and expected results

Each typical and invalid route plan from shore to ship (GML-encoded XML file) and ship to shore
(GML-encoded XML file) are available for the test based on Table A.19.

The test data for this scenario shall be prepared from the full generic test data according to
Table A.20.

Table A.20 — Test procedures for reference route

Step

Applicable for onboard EUT

Applicable for shore EUT

. P ST Bt
REIEIEIICE IUUte WItlIUUt Ruuu:l-\buuuruult

Use the EUT and create a route of 5 waypoints,
which contains at least all minimum elements of a
route from Table A.19 to request a reference
route. Export the route.

Use a tool to view the content of the exported
route and confirm by observation that all
mandatory elements from Table A.19 are available
and correctly encoded in the exported route.

Confirm by observation that optional elements
from Table A.19, if available, are correctly
encoded in the exported route.

Use a simulator or test arrangements(as the
source to import a route with all mandator
elements from Table A.19 and confirm by
observation that the route imports without |error
and that all parts of the route’are correctly
available for viewing by the\EUT and that fhe

presentation of route information is as spdcified in
this document.

Use a simulator,or test arrangements as the
source to import{a’route with some missing
mandatory elements from Table A.19 and fonfirm
by obseryation that the route imports with fan
indication”about incomplete route and that]all
partsef the route are correctly available fqr
viewing by the EUT and that the presentatjon of
robte information is as specified in this dogument.

Confirm by observation that, when a route with
RoutelnfoStatus = Initial is imported correctly, the
user is able to read routelnfoDescription and that
the route can be used for further route planning.

Confirm by observation that, based on an
imported route, it is possible to respond wjth a

reference route (RoutelnfoStatus = Initial)|which
includes all mandatory elements of a routq from
Table A.19, and then export the route.

Use a tool to view the content of the route|and
confirm by observation that all elements afe
available and correctly encoded in the exported
route as specified in Table A.19.

Confirm by observation that, When a route with
RoutelnfoStatus = Initiahincluding a
RouteActionPoint is imported correctly, the user is
able to read all atfributes for the
RouteActionPointand then export a route with
RoutelnfoStatus,="Planned.

Confirm by observation that, based on an
imported route, it is possible to respond wjth a

reference route (RoutelnfoStatus = Initial)[which
includes all mandatory elements of a routq from
Table A.19, and a RouteActionPoint.

Then export the route.

Use a tool to view content of the route ang
confirm by observation that all elements afe
available and correctly encoded in the exported
route as specified in Table A.19.

Confirm by observation that, when a route with
RoutelnfoStatus = Incomplete is imported, the
user is informed about the incomplete status.

Based on user decision, the imported route may
be subject to editing or the process may
terminate. If a new or edited route is exported,
continue from step 1.

Use a simulator or test arrangements to generate
a route which is missing some mandatory
attributes in Table A.19. Import the route to the
EUT. Confirm by observation that the route is
exported with RoutelnfoStatus = Incomplete.

Use a tool to view the content of the exported
route and confirm by observation that all elements
are available and correctly encoded in the
exported route as specified in Table A.19.
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Step

Applicable for onboard EUT

Applicable for shore EUT

Confirm by observation that an attempt to import a
route with RoutelnfoStatus = Error is indicated to
user.

Use a simulator or test arrangements to generate
a route which does not pass schema validation or
application level context check. Import the route
to EUT and confirm by observation that the route
import terminates with an indication about invalid
content of the route.

If the EUT is able to respond to the sender,
confirm by observation that the route is exported
from the EUT with RoutelnfoStatus = Error while
information about deleted attributes not passing
schema validation or application level context
check are included in RoutelnfoDescription.

ted

Use-a-tooto-Hew-the-content-ofthe-e po

route and confirm by observation that the
available elements are correctly encoded
exported route as specified in Table.A.19.

n the

A.12

A12.1

$earch and rescue

Description

This us¢ case describes the usage of S-421 in search and rescue (SAR) where a resfue unit

receives

The use
1) MR
2) ship

The MR
S-421 f
planned

The res

a search pattern in S-421 format.

case involves the following actors:

LC (maritime rescue coordination center);

(rescue unit).

may co

CC creates a search pattern for axtescue unit. The MRCC sends the search pattern in
prmat to the rescue unit. A search pattern is a route representing the specific
by the MRCC. The search, pattern normally has no schedule, and the routg is not
intended to be a complete route plan for the rescue unit.

pattern

cue unit receives the search pattern from the MRCC (see Figure A.38). The resicue unit
firm by sending aniS$-421 with "routelnfoStatus=acknowledged". The rescue
also complement the route’with correct radiuses, drafts and other data according to its

nit may
bnboard

processes and return.it-as monitored route. The monitored route may also contain a schedule

with times on waypoints as information back to the MRCC. Alternatively, the rescue U
reply with S-421™"routelnfoStatus = routelssues"” with explanation in routelnfoDescripti

nit may
bN.
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A.12.2

The sequence diagram given in Figure A.39 describessa“~nominal sequence of infg
exchange for a SAR event.
1) The|MRCC sends a search pattern as an initial*teute to the rescue unit.

2) The|rescue unit receives the route and _sends an acknowledged route if the
confirmed
3) Thelrescue unit sends a monitored rout€’ including the search pattern and schedulg.

4) Findlly, the rescue unit sends a terminated route after it stops the search.

B gunTA coulin os sVl gy &)
Py L Mellerherged o fn

35 Guboe
VTS Marstrang 53 A
. 51 \See Note 137 < o

Figure A.38 — A search and rescue example
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Figure A.39 — Interaction diagram
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A.12.3 State transition diagram

System on ship side requires the following sending and receiving functions as shown in
Figure A.40.

— Waiting: System onboard the rescue unit is ready for search pattern.

— Planned route according to received Search Pattern: The rescue unit receives a search
pattern as an initial route. The rescue unit plans the route to the search area and includes
the search pattern in the route plan.

— Confirmed search pattern: The rescue unit may send confirmation on the route as
operational acceptance with "routelnfoStatus=Acknowledged".

— Activated maonitored route plan' The rescue unit may send the maonitored route inclu ing the

search pattern and schedule back to MRCC.

State Transition Diagram of Search and Recue For a Ship /

Initial of Search and
Rescue (SAR)fora
Rescue Unit

Waiting

receiveSearchPattén

\

Planned route according
toreceived-Search Pattern

T
sendAcknowledgedRoutePlan

Confirmed Search Pattern

I
sendMonitoredRoutePlan

\]/ sendMonitoredRoutePlan

/Activated monitored
route plan

S

sendStopMonitoringRoutePlan

SARis finalized

IEC

Figure A.40 — State transition diagram for a ship
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The system on the shore side requires the following sending and receiving functions as shown
in Figure A.41.

— Planning: MRCC plans and sends the search pattern to the assigned rescue unit.
— Acknowledged Route Plan: MRCC receives the operational acceptance with
"routelnfoStatus=Acknowledged".

— Monitored Route Plan: MRCC receives the monitored route including the search pattern and
schedule from the rescue unit.

State Transition Diagram of Search and Rescue For a Shore /

Initial of Search and
Raccuia (CI\D)F ra MDCC

®

sendSrachPattern

v

Planning

receiveAcknowledgedRoutePlan

v

Acknowledged Route
Plan

receivéMonitoredRoutePlan

v

Monitored Route Plan

receiveTerminatedMonitoringRoutePlan

SAR s finalized @

IEC

Figure A.41 — State transition diagram for shore

A.12.4 Required objects and attributes and their usage

In addition to data attributes defined as mandatory in this document, the objects and attributes
given in Table A.21 are used and have a special meaning in this profile.
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A.12.5 Test methods and expected results

Each typical and invalid route plan from shore to ship (GML-encoded XML file) and ship to shore

(GML-encoded XML file) are available for the test based on Table A.21.

The test data for this scenario shall be prepared from the full generic test data according to

Table A.22.

Table A.22 — Test procedures for Search and Rescue

Step

Applicable for onboard EUT

Applicable for shore EUT

QA -
SAR-SearchPattern

Confirm by observation that when a route with a

Use the EUT and create a route with

application level context check. Import theroute to
the EUT and confirm by observation that'the route
import terminates with an indicationxabout invalid
content of the route.

If the EUT is able to respond-to the sender,
confirm by observation that the route is exported
from the EUT with RoutelnfoStatus = Error while
information about deleted attributes not passing
schema validation _or application level context
check are included in RoutelnfoDescription.

Use a tool to.iiew the content of the exported
route and_cenfirm by observation that the available
elementslare correctly encoded in the exported
route_as-specified in Table A.21.

to the user.

search pattern and RoutelnfoStatus = Initial is RoutelnfoStatus = Initial and search _pattefn with
imported it is processed correctly. minimum 5 waypoints, and containing at I¢ast all
. . . minimum elements of a route from Table A.21.
_Conf|rm by observation that a searc_h pattern is Export the route.
imported and processed correctly with
RoutelnfoStatus = Initial Use a tool to view the content of the expofted
1 route and confirm bysobservation that all
mandatory elements from Table A.21 are
available and correctly encoded in the exgorted
route.
Confirm by@©bservation that optional elemgnts
from Table A.21, if available, are correctly
encoded in the exported route.
Confirm by observation that an acknowledged Confirm by observation that an acknowledged
search pattern is exported and processed search pattern is imported and processed
correctly, with RoutelnfoStatus = Acknowledged. correctly with the RoutelnfoStatus =
Acknowledged.
Use a simulator or test arrangements to generate Confirm by observation that an attempt to|import
a route which does not pass schema validation or a route with RoutelnfoStatus = Error is indicated
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Annex B
(normative)

Data classification and encoding guide

B.1 General

B.1.1

Overview

This S-421 data classification and encoding guide (DCEG) contains rules and guidance for
converting data describing the real world into data products that conform to the S-421

specific

The S-4
domain
specifie
the vari

To simg
"class",
class" o
used (
class/ty
spatial ¢

The fea

B.1.2
B.1.2.1
B.1.2.1.

A featur

The wo
specific
feature
dataset

htion.

model in terms of classes and relationships, and a feature catalogue’ of S-4
5 the data model, i.e. specifies the data model types and associations correspo
bus classes and relationships in the application schema.

lify the DCEG text, the various data model types are provided without the

"type" or "instance"; for example the term "feature" should be understood as
r "feature type" or "feature instance" as best fits the immediate context in wh
and  where there might be confusion, it isd written out in full as

pbe/instance). The model defines real world entities as a combination of descrip
haracteristics (see 5.4).

ures, information types, associations and-attributes appear in bold text.

Descriptive characteristics
Feature type
1 General

e contains descriptive attributes that characterize real world entities.

d "feature" as used in the ISO 191xx family of standards and in S-100 based
btions has two\distinct but related senses — "feature type" and "feature instg

The loc
more s

tion of'a feature instance on the Earth’s surface is indicated by a relationship t

P1 specification contains an application schema (UML model) describing'the conceptual

121 that
nding to

suffixes
'feature
ich it is
feature
tive and

product
nce". A

instance issa\single occurrence of the feature and is represented as an object in a

D one or

atial primitive instances. A feature instance may exist without referencing 8

spatial

primitive instance.

B.1.2.1.

2 Geographic feature class

Geographic (Geo) feature types carry the descriptive characteristics of a real world entity which
is provided by a spatial primitive instance.

B.1.2.1.

3 Meta feature class

Meta feature type contains information about other features.

B.1.2.1.

4 Charted background feature

This product would mostly be visualized as an overlay of an ENC or other GIS applications.
Consequently, all necessary descriptive and spatial characteristics to provide a charted

backgro

und should be provided by the underlying application.
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B.1.2.2 Information type

An information type has no geometry and therefore is not associated to any spatial primitives
to indicate its location.

An information type may have attributes and can be associated with features or other
information types in order to carry information particular to these associated features or
information types.

B.1.3 Spatial characteristics

B.1.3.1 Spatial primitives

The alldwable spatial primitive for each feature is defined in the feature catalogue,"Allowable
spatial primitives are point, curve and surface for S-421.

Within this document, allowable spatial primitives are included in the description'of eacH feature.
For easy reference, Table B.1 summarises the allowable spatial primitives\for each fegture.

Table B.1 — Feature types

Spatial primitives

P Cc S N

Feature types

Route v

RouteAdtionPoints \Y

RouteAdtionPoint v \ Y

RouteWaypoints v

RouteWaypoint v

RouteWaypointLeg v

Key
poinit
curve

surface

zZ 9 00T

none

allowable spatial primitive

B.1.3.2 Capture density guideline

The roufe €apture density of S-421 will follow the recommendation of the S-101 (ENC)) DCEG
that sta i i ity greater

than 0,3 mm at permitted display scale. A curve consists of one or more curve segments. Each
curve segment is defined as a loxodromic line on WGS84, or as an arc or circle. Long lines may
need to have additional coordinates inserted to cater for the effects of projection change. The
presentation of line styles may be affected by curve length. Therefore, the encoder should be
aware that splitting a curve into numerous small curves may result in poor symbolization.

B.2 Attributes

B.2.1 General

Attributes may be simple type or complex type. Complex (C) attributes are aggregates of other
attributes that can be simple type or complex type attributes. Simple (S) attributes are assigned
to one of the types collected at 7.6.2.
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The binding of attributes to a feature, the binding of attributes to attributes to construct complex
attributes, and attribute multiplicity are all defined in the feature catalogue.

Within this document, the allowable attributes are included in the description of each feature,
as well as the allowable values for enumeration type attributes.

B.2.2

Simple attribute types with acronym

The data definition of simple type shall provide the acronym for DCEG (see Table B.2).

Table B.2 — Simple attribute types

Acronym Type Definition

EN Enumeration A fixed list of valid identifiers of named literal values

BO Boolean A value representing binary logic. The value can be either True or Falsg¢. The
default state for Boolean type attributes (i.e. where the attribute is not
populated for the feature) is False.

RE Real A signed Real (floating point) number consisting of aymantissa and an
exponent

IN Integer A signed integer number. The representation.of.an integer is encapsuldtion and
usage dependent.

TE CharacterString An arbitrary-length sequence of characters including accents and specigl
characters from a repertoire of one of the adopted character sets

DA Date A date provides values for year,¢qnonth and day according to the Gregofian
Calendar. Character encodingof a date is a string which follows the calendar
date format.

EXAMPLE 19980918 (¥YYYYMMDD)

TI Time A time is given by an hour, minute and second in the 24-hour clock sysfem.
Character encoding.of a time shall be a complete representation of the |basic
format. Complete'reépresentation means that hours, minutes and seconds shall
be used. Basicformat means that separating characters are omitted.
Time is preferably expressed as Universal Time Coordinated (UTC).
EXAMRLE 1830597
Time-may be expressed as a Local Time with a given offset to UTC.
EXAMPLE 183059+0100
Time may be expressed as a Local Time without a specified offset to UFC.
EXAMPLE 183059
The complete representation of the time of 27 minutes and 46 seconds|past 15
hours locally in Geneva (in winter one hour ahead of UTC), and in New|York (in
winter five hours behind UTC), together with the indication of the differgnce
between the time scale of local time and UTC, are used as examples.
Geneva: 152746+0100
New York: 152746-0500
The service hours for a service, that is available all year in an area where
Daylight Saving Hour affects the offset to UTC could be expressed as Local
Time without specified offset.
Opening: 074500
Closing: 161500

DT DateTime A DateTime is a combination of a date and a time type.

EXAMPLE: 19850412T101530
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B.2.3 Mandatory attributes by schema

Some attributes are mandatory and are required to be populated for a given feature. There are
some reasons why attribute values may be considered mandatory:

— they are fundamental to the definition of a feature;

— they are required to support the correct portrayal of a feature instance;

— certain features make no logical sense without specific attributes.

Within this document, mandatory attributes are those with a multiplicity of 1,1 or 1,n (n > 1) or
1,*. The attribute multiplicity is identified in the description of each feature class (see Table B.3).
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Table B.3 — Mandatory attribute types

Feature types

Feature

Mandatory attributes

Mandatory attributes in implementation

Route

routeFormatVersion
routelD

routeEditionNo

routeFormatVersion
routelD

routeEditionNo

RouteActionPoints

None

None

RouteActionPoint

geometry

routeActionPointID

geometry

routeActionPointID

routeActionPointRequiredAction

routeActionPointRequiredActionDescri
ption

routeActionPointRadius
routeActionPointTimeToAct
routeActionPointRequiredAction

routeActionPointReduifedActionDgscriptio
n

RouteWaypoints

None

None

RouteWaypoint

geometry
routeWaypointID

routeWaypointTurnRadius

geometry
routeWaypointlD
routeWaypointName
routeWaypointFixed

routeWaypointTurnRadius

RouteWaypointLeg

routeWaypointLegGeometryTypé€

routeWaypointLegGeometryType

Informationttypes

Information

Mandatory attributes

Mandatory attributes in implemeéntation

Routelnfo

routeInfoName

routelnfoStatus

routelnfoName
routelnfoAuthor
routelnfoEditionTime
routelnfoDescription
routelnfoStatus
routelnfoValidatyStart
routelnfoValidatyEnd
routelnfoVesselMMSI

RouteSdhedules

None

None

RouteSdhedule

routeSchedulelD

routeSchedulelD

nded

RouteSdheduleManual None None
RouteScheduleCalculate None None
d

RouteScheduleRecomme | None None

RouteScheduleElement

routeWaypointld

routeWaypointld
routeScheduleElementPlanSOG
routeScheduleElementETD
routeScheduleElementETA

B.2.4

Missing attribute values

Mandatory attributes required by schema in an S-421 dataset are not permitted to contain a null
value. All mandatory attributes shall contain meaningful data.
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Where the value of a non-mandatory attribute is not known, the attribute shall not be used.

B.2.5 Multiplicity

In order to control the number of allowed attribute values or sub-attribute instances within a
complex attribute, S-100 uses the concept of multiplicity. This defines lower and upper limits
for the number of values, whether the order of the instances is significant and if an attribute is
mandatory (see Table B.4).

Table B.4 — Multiplicity

Multiplicity Description

0,1 0r 0}1 An instance is not required; if provided there shall only be one instance.

1,1 0r 1]1 An instance is required and there shall only be one instance.

0,*or 0.|* An instance is not required and there can be an infinite number of instances.

or0..1

1,*or 1.|* An instance is required and there can be an infinite number of instances.

1, An instance is required and there can be an infinite number of instances, the order of whigh is
(ordered) significant.

2,2 0r2}2 Two instances are required and there shall be no more than¢twao:

B.2.6 Spatial attribute types

Spatial attribute types shall contain a referenced geemetry and may be associated with spatial
quality attributes. Each spatial attribute instancetshall be referenced by a feature insfance or
another|spatial attribute instance.

B.2.7 Textual information

Textual [information may provide additional information essential to understand the pfesence
and other features of an S-421 product.

Complek attribute informatien defines a language sub-attribute for specifying the landquage in
which the text or referengedfile is encoded.

The exdhange language for textual information should be English; therefore, it is not required
to populate the sub-attribute language for an English version of textual information.

be populated with an appropriate value to indicate the language.

LanguaLTes other than English may be used as a supplementary option, for which langugge shall

When a national language is used in the textual attributes, the English translation shall also
exist.

B.2.8 Attributes referencing external files
B.2.8.1 Predefined derived types

Complex attribute information defines a language sub-attribute for specifying the language in
which the text or referenced file is encoded (see Table B.5).
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Table B.5 — Predefined derived types

Name

Description

Derived form

URI

A uniform resource identifier whose character encoding follows the
syntax rules as defined in RFC 3986.

EXAMPLE http://registry.iho.int

CharacterString

URL

A uniform resource locator (URL) is a URI that provides a means of
locating the resource by describing its primary access mechanism
(RFC 3986).

EXAMPLE http://registry.iho.int

URI

URN

A persistent, location-independent, resource identifier that follows the
syntax and semantics for URNs specified in RFC 2141

URI

EXAMPLE urn:iho:s101:1:0:0:AnchorageArea

B.2.8.2

Reference to textual files

Files shall only use UTF-8 character encoding even when the subrattribute language is
populat¢d with a language other than English.

If it is necessary to indicate a specific section within a large text file, this may be gone by
encoding the location in the fileLocator sub-attribute of information, as described in Tgble B.6.

Table B.6 — File format

Format File Content of fileLocator
extension
Text Text The offset of the start of'the section relative to the beginning of the file (fhe first
character in the file_has offset 0).
HTML HTML The HTML fragment identifier, i.e., the value of the HTML name or id attfibute of
the target (as(efined in the relevant HTML specification).
XML XML The XML fragment identifier as defined in the relevant specification, for
example,-the value of an xml:id attribute.
B.2.9 Dates
B.2.9.1 General

Dates mjay be complete or truncated values. The definition of the attribute will indicate if it shall
take a [complete value (type Date or DA) or is allowed to take a truncated valye (type
S100_TfuncatedDate or TD). Complete and truncated dates are different value types (see
S-100:20187 1-4.5.2).

For attributes that use the complete date type (type Date or DA), all their components (year,
month, and day) shall be specified.

For attributes that use the truncated date type (type S100_TruncatedDate or TD), zero, one, or
two of the year/month/day components may be omitted. If the year component is included, it
shall be specified using exactly 4 digits.

B.2.9.2

Complete dates (informative)

Complete date values shall be encoded in conformance with the Date format as specified in
S-100:2018, 1-4.5.2) which is the same as the DA format in Table B.2. The data values have to
be provided in accordance with the Gregorian calendar starting with four digits for the year, two
digits for the month and two digits for the day.
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Example: The date 18 September 2010 is encoded as follows:

In the ISO 8211 format: 20100918
In the GML format: <date>2010-09-18</date>

B.2.9.3
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Truncated dates (informative)

In truncated dates one or more components (year, month, or day) of the date is not specified.
Truncated date values shall be encoded in conformance with the S100_TruncatedDate format
or equivalent as specified in S-100:2018, 1-4.5.2 and 3-9 (see Table B.7).

Table B.7 — Truncated dates

Description 1SO 8211 GML
No spec|fic year, same day each - ——-MMDD <gMonthDay>- —-MM>
year DD</gMonthDay>
No spec]fic year, same month each | - — — -MM- — <gMonth>- -MMx</gMonth>
year
No spec|fic day YYYYMM- — <gYearMonth>>YYYY-MM
</gY.earMonth>
Key
YYYY =|calendar year
MM = mpnth
DD = daly

The dashes (-), indicating that the year, month or date is not spéecified, shall be included in the encoding
no spac¢ between the dashes).

(with

B.3 Associations

B.3.1

An asso
a featur
are rela

EXAMPLE
used to rq

General

<<Fe

ntufe Fype>»

Route

+routelnfoCollection

ciation expresses a relationship between two classes — features, information t
e and an informationtype. Objects in the dataset (instances of feature/informatio
ed only if the link between them is encoded in the dataset.

A route feature type has the Routelnfo Information type. An association named routelnfoCom
late two classes; roles are used to convey the meaning of the relationship (see Figure B.1).

routelnfoComposition

ypes, or
n types)

postion is

1 F <Information T

L 2

Routelnfo

ype>>

1

+routeinto

Figure B.1 — Association routelInfoComposition

IEC

An association end may have a multiplicity which describes how many instances the feature or
information type instance at the other end is allowed to link to. In Figure B.1, a single instance
of Routelnfo links to the Route instance.

When this association is expressed in the XML schema, the object Route has an association
link between the object Route and Routelnfo. But the object Routelnfo has no association link
with the object Route.
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Association names

The association name is normally provided by the UML diagram at the middle of the connection
line/arrow between the two involved classes and can be obtained from the feature and
information type tables provided in this document.

Associa

tion names may be omitted in the UML diagrams for the following reasons:

a) the association is defined by an association class (the name of the association class is
used);

b) to avoid cluttering the diagram — however, the name is always documented in the
feature/information type tables.

B.3.3

Either ¢r both association ends can have a name (role). In Figure B.1,.'the rg

routelnf

have onle Routelnfo, and a Routelnfo shall be contained in the Route.

Association roles

bCollection and routelnfo. This association expresses the relationship that a Ro

les are
ite shall

hame is

igation,
hich the
nly that

allowed

prises a

Roles may be also omitted from the diagram to reduce clutter —‘again, the role
documepnted in the feature/information type tables.

B.3.4 Use of various associations

In genetal, associations shall be encoded whenever thé.relationship is useful for na
monitoring, voyage or route planning, or reporting purposes, or any other purpose for w
dataset|is intended. The multiplicity lower bound of "0" at an association end means d
the absence of a link to the relevant instance does not invalidate the dataset. The encoding
instructilons for individual feature and informatiof\types describe what associations are
and whether they are required or optional.

B.4 Datasets

A dataslet is a grouping of features, attributes, geometry and metadata which com
specific|coverage.

The typds of route plan dataset in Table B.8 may be produced and contained within an excha

Table B.8 — Dataset types

nge set.

dataset

Dataset Explanations
New datpset Data for a route plan different (in coverage and/or extent) to existing datasets.
New editfomofa A Te-1SSUe pius ne

it replaces and should have the same spatial extents.

Updates. Each new edition of a dataset shall have the same name as the dataset that

B.5 Metadata

B.5.1

General

The S-421 metadata description is based on the S-100 metadata document section, which is a
profile of ISO 19115 (all parts). These documents provide a structure for describing digital
geographic data and define metadata elements, a common set of metadata terminology,
definitions and extension procedures.
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Two metadata packages are described in this document: dataset metadata and exchange set
metadata (see Figure B.2).

class Metadata

DatasetMetaData

+DataSetDiscoveryMetadata
+SupportFileDiscoveryMetadata

A\

]
ExchangeSetMetadata—l

GeometryMetaData

+ExchangeCatalogueFileMetadata

IEC

Figure B.2 — Metadata packages

NOTE 1 |Types with Cl_, EX_, and MD_ prefixes are ftom packages defined in ISO 19115 (all parts) an¢l adapted
by S-100.| Types with S100_ prefix are from packages defined in S-100.

NOTE 2 |When a dataset is terminated, the purpose metadata field is set to 3 (terminated), and the editignNumber
metadatalfield is set to 0. All other metadata, fields are blank.

B.5.2 Dataset metadata

Dataset| metadata is intended to describe information about a dataset. It facilitgtes the
management and exploitation of data and is an important requirement for understanging the
charactéristics of a dataset. Whereas dataset metadata is usually fairly comprehensivie, there
is also a requirement\for a constrained subset of metadata elements that are usually fequired
for discpvery purgoses. Discovery metadata are often used for building web catalogdes, and
can help users.determine whether a product or service is fit for purpose and where they can be
obtained (see“Table B.9).
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Table B.9 — Metadata for route plan

Name Cardinality Value Type Remarks
S421_DataSetDiscov Extends
eryMetadata S100_DataSetDiscov

eryMetadata

S421_metadataFileld
entifier

CharacterString

Dataset file name with
prefix "MD_" and
suffix ".xml" or ".XML"
instead of ".GML".

S421_metadataPoint
OfContact

Cl_ResponsibleParty

Contact information
for the data
production authority

S421_meftadataDateS
tamp

Date

When the dafaset was
created

S421_meftadataLangu
age

CharacterString

All dataset
conforming t¢ this
document shall use
English and g¢ptionally
French

S100_DafaSetDiscoveryMetadata Elements in

herited by S-421_DatasetDiscoveryMetadata

fileName 1 CharactefString Dataset file rlame
filePath 1 CharaecterString Full path from the
exchange sef root
directory
descriptign 1 CharacterString
dataProtgction 0.. {1} or {2} CharacterString 1. Encrypted
2. Unencryptgd
protectiopScheme 0.. CharacterString For example [S-63
digitalSighature 0.. CharacterString
digitalSighatureRefer |0.. CharacterString
ence
digitalSighatureValue |0.. CharacterString
copyright 0.. MD_LegalConstraints
>MD_RestrictionCode
<copyright> (ISO
19115)
classificafion 0.. Class 1. Unclassifigd
MD_SecurityConstrai |2. Restricted
nts>MD_Classification ) .
Code (codelist) 3. Confidentigl
4. Secret
5. Top secret
purpose 1 {1}, {2} CharacterString 1. New dataset

2. New dataset self-
cancelling

3. New dataset with
cancellation

4. New dataset with
cancellation self-
cancelling

5. In-force bulletin
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Name

Cardinality

Value

Type

Remarks

specificUsage

MD_USAGE>specific
Usage

(character string)

MD_USAGE>userCon
tactinfo

(Cl_ResponsibleParty
)

Brief description of
the resource and/or
resource series usage

editionNumber

{1}

Integer

When a dataset is
initially created, the
edition number "1" is
assigned to it. The

edition numbgr is
increased ‘by|one with
each new edition.

updateNymber

Integer

Update’numier 0 is
assigned to 4 new
dataset

updateApplicationDat
e

Date

All updates dated on
or before thid date
shallt have bgen
applied by th
producer

w

issueDatg

Date

Date on which the
dataset was
generated

productSpecification

S-421 version N.n

CharacterString

This shall be|encoded
as S421.N.n

producingAgency

Cl_ResponsibleParty

Party respongible for
generating the

dataset.

horizontajDatumRefer CharacterString EPSG

ence

horizontalDatumValue Integer 4326

horizontajDatum (nulled) S100_VerticalAndSou [(Should be ntplled if

ndingDat possible — ighored by

applications, [not
relevant to S{421)

verticalDatum (nulled) S100_VerticalAndSou [(Should be nplled if

ndingDat possible — ignored by

applications, [not
relevant to S3421)

dataType GML CharacterString

dataTypelVersion 3.21 CharacterString

dataCovdrage * S100 DataCoverage

comment A CharacterString Any additional
information

layerID .* S-101 CharacterString Dataset shall be used
with ENC in an ECDIS

B.5.3 Support file metadata

Support file metadata is intended to describe information about a data resource. It facilitates
the management and exploitation of data and is an important requirement for understanding the
characteristics of a data resource (see Table B.10).
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Table B.10 — Support files for route plan

Name

Cardinality

Value

Type

Remarks

S100_SupportFiletDis
coveryMetadata

fileName

CharacterString

fileLocation

CharacterString

Path relative to the
root directory of the
exchange set. The
location of the file
after the exchange
set is unpacked into
dirpr‘fnry

<EXCH_RQQT> will
be

<EXCH-ROQT>/<file
Path>/<filengme>

purpose

S100_SupportFilePun
pose

New, replacement, or
deletion

editionNumber

CharacterString

When a datalset is
initially created, the
edition number 1 is
assigned to if. The
edition numbgr is
increased by|1 at
each new edjition.
Edition numbjer
remains the game for
a re-issue

issueDatq

Date

supportFileSpecificati
on

-

S100_SupportFileSpe
cification

productSpecification

S100_ProductSpecific
ation

dataType]

S100_SupportFileFor
mat

B.5.4

Exchange set metadata

Frequently, datasets‘are packaged and distributed as composite exchange sets by third party
vendors|. An exchange set could contain many different types of datasets, sourced from different
data prgducers(For example, an exchange set may contain numerous dataset files, ancillary
data filgs, discovery metadata files and others. Exchange set metadata contains metadata

about tHe contents of the exchange set and metadata about the data distributor.

B.5.5

Catalogue file metadata

All S-421 catalogue metadata files shall contain at least the metadata elements given in

Table B.11.
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Table B.11 — File metadata for route plan

Name Cardinality Value Type Remarks
S100_ExchangeCatal
ogue
Identifier 1 S100_Catalogueldenti
fier
contact 1 S100_CataloguePoint
OfConta
Ct
productSpecification |0.. S100_ProductSpecific
atom
metadatal oaguage 1.. English, CharacterString All datasets
conforming t¢ this
French document usp English
lahguage. The
catalogue filg shall be
in English with the
optional addifion of
French
exchangdqCatalogueN |1 CATALOG.421.XML
ame
exchangdCatalogueD |1
escription]
exchanggCatalogueC |0..
omment
compresdionFlag 0..
AlgorithmMethod 0..
sourceMqgdia 0..
replacedata 0..
dataReplacement 0..
B.6 Description of table format for feature and information formats
Table Bf{12 shows an example of the description of table format for feature and infqrmation
formats|for S-421 on\how to encode data. Table formats for feature and information types for
S-421 afe listed inlause B.7 and Clause B.8. Abstract types as well as non-abstract types are

described. Abstract types are feature types and non-abstract types are information typ

£S.
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IHO Definition: FEATURE: Definition. (Authority for definition).

S-421[Geo Feature/Information Type]: Feature (S-57 Acronym) S-421 feature and corresponding S-57

acronym (if applicable)

Primitives: Allowable geometric primitive(s) [Point, Curve, Surface]

Real World

Example if real world instance(s)

of the Feature.

Paper Chart Symbol

Example(s) of paper chart
equivalent symbology for the
Feature (if applicable).

ECDIS Symbol

Example(s) of proposed ECDIS
symbology for the Feature.

Allowable encoding

S-421 Attribute S-57 Acronym value Type Multiplicity
Category|of routelnfoStatus 1 : Initial EN 14
2 : Planned for route
3 : Recommended
4 : Acknowledged
5 : Used for monitoring
6 : Inactive
7 : Errors
8 : Incomplete
9 : Route issues
This sect|on lists the allowable |This section lists the This section/lists the Attribute Multipjicity
attributes| for the S-101 corresponding S-57 allowable encoding type (see descripes the
feature. |Attributes are listed |attribute acronym. A blank |values\for S-101 (for Table B.2). |“cardipality” of
in alphabgtical order. Sub- cell indicates no enunjerate (E) Type the atfribute in
attributes| (Type prefix (S)) of |corresponding S-57 attributes only). regarq to the
complex {Type C) attributes acronym. featurp. If
are listed|in alphabetical order “(ordered)” is
and indented directly under the included, the
entry for fhe complex attribute order pf the
(see below for example). instanjces
mattefs
Fixed date range C 0,1
Date ¢nd (DATEND) (S) DA 0,1
Date gtart (DATSTA) (S) DA 0,1
Feature/information associations
Type Association Class Role Mult. Class Role Mult.
name
Aggr Name of‘the Feature or At "this" |At "this" |Feature or Role name |At "other" end
Assaqciation Information end end Information
Asso Type at “this” Type(s) at X..y
Comp end X..y “other” end
INT 1 Reference: The INT 1 location(s) of the feature — by INT1 section and section number (if applicable).

X.X.X Sub-clause heading(s) (see S-4 — B-YYY.Y)

Introductory remarks. Includes information regarding the real world entity/situation requiring the encoding of the
Feature in the ENC, and where required nautical cartographic principles relevant to the Feature to aid the compiler
in determining encoding requirements.

Specific instructions to encode the feature.

Remarks:

— Additional encoding guidance relevant to the feature.

X.X.X.X Sub-sub-clause heading(s) (see S-4 - B-CCC.C)

Clauses related to specific encoding scenarios for the feature (if required).

Remarks:

— Additional encoding guidance relevant to the scenario (if required).

Distinction: List of features in the Product Specification distinct from the feature.
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B.7 Feature types

B.7.1 Feature type in general

Table B.13 describes general feature types derived from S-100. All feature types of S-421 are
based on this type.

Table B.13 — General feature types

IHO Definition: FEATURE TYPE: Generalized feature type which carries all the common attributes.

S-421 Geo Feature: FeatureType (Abstract)

PrimitivesT—Nome

Real Worjd Paper Chart Symbol ECDIS Symbol
. Allowable T .
S-421 Atfribute S-57 Acronym encoding value Type Multiplicity Implementation
A blank cell
indicates no

corresponding
S-57 acronym.

Informatijon associations

Type |Association
rlame

Class Role Mult. |Class Role Mult.

Feature 3ssociations

Where a fomplex attribute has all its sub-attributes optional (e.g., multiplicity 0..1 or 0..*), at least one of [he sub-
attributes| shall be populated.

INT 1 Reference:

Remarks

— This document does not support RouteExtensions of RTZ. To use RouteExtesions format of RTZ, it can|pbe added
to routeExtensionNote as it is depending on the manufacturer.

— Featufe association: A feature ‘association describes the relationship between two feature types. A feature

assodiation is bidirectional and\has a separate role for each direction. For example, the association lin{ between
the oljject Route and RouteWaypoints is bidirectional.

— Attriblites of the object (feature or information type) are mandatory, optional and mandatory implenjentation.

Whengever making)a.route plan which include some objects, the object related attributes manfatory in
impleentationsas‘well as mandatory attributes shall always be added. The value description of implementation
is mapdatory ot eptional.

Distinctioh:

B.7.2 Route

Table B.14 describes the table format for Route.
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Table B.14 — Table format for Route

IHO Definition: Route: Route plan with route information, route schedules, route action points and route waypoints

from berth to berth.

S-421 Feature: Route
Supertype: FeatureType

Primitives: None

Real World Paper Chart Symbol ECDIS Symbol
Allowable
S-421 Attribute S-57 Acronym encoding Type Mult. |Implementation
value
routeFormatVersion TE 1,1 Mandatgry
routelD TE 1,1 Mandatgry
routeEditjonNo IN 1,1 Mandatgry
routeExtgnsions C 0,1 Optiona
routFExtensionManufacturerld TE 1,1
rout}eExtensionName TE 0,1
routIeExtensionVersion TE 0,1
routLExtensionNote TE 0,”
Informatjon associations
Type |Association name Class Role Mult. |Class Role Mult.
Comp |rputelnfoComposition [Route routelnfoColl |1,1 Routelnfo routelnfo 1,1
ection
Comp |rputeSchedulesComp [Route routeSchedul ;4 RouteSchedules |routeSchedul (0,1
gsition esCollection es
Feature 3ssociations
Comp |rputeWaypointsComp |Route routeWaypoin|1,1 RouteWaypoints [routeWaypoi |1,1
dsition tsCallection nts
Comp |rputeActionPointsCo [Route routeActionP |1,1 RouteActionPoin |[routeActionP (0,1
mposition ointsCollectio ts oints
n
INT 1 Reference:
Remarks
e routgFormatVersion: The first thing to check is the routeFormatVersion between the ship and the shofe. The
routgFormatViersion between ship and shore shall be same.
e routdlD: ThejroutelD is the unique route identifier.
e routgEditionNo: When making a new route plan, the attribute routeEditionNo starts from 1. Whenever|the

route plan is changed and ready to send the updated route plan to the other side, the attribute routeEditionNo
is also increased by 1. The attribute routelD is a unique identifier.

e routeExtensions: If there is a necessity of adding some information to the object Route, the attribute

routeExtensions can be used.

e Associations: The object Route is the root of S-421 data model. The object Route shall have mandatory
association links to the object Routelnfo and RouteWaypoints. The association links between the object Route
and routeSchedules or routeActionPoints are optional. The S-421 route plan says the object Route as a root
of data model shall have at least the object Routelnfo, RouteWaypoints and at least two RouteWaypoints.

e Route Plan Services: The route plan is used for route plan exchange services between ship and ship or
between ship and shore. This is provided for ship to shore side for example, route cross check, flow
management, enhanced monitoring, ice navigation, UKCM, fleet route monitoring, chart management, route
optimization, port call synchronization, reference route, search and rescue, common recommended routes and

SO on.

Distinction:
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B.7.3

RouteActionPoints
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Table B.15 describes the table format for RouteActionPoints.

Table B.15 — Table format for RouteActionPoints

IHO Definition: RouteActionPoints:

Supertype: FeatureType

S-421 Feature: RouteActionPoints

Primitives: None

Distinctioh:

e routdActionPointsExtensionsiif there is a necessity of adding some information to the object
RoutgActionPoints, the attribute routeActionPointsExtensions can be used.

Real World Paper Chart Symbol ECDIS Symbol
Allowable n-]
S-421 Attribute S-57 Acronym encoding Type Mult. | Implementation
value
routeActipnPointsExtensions C 0,1 Optiona
routeExtensionManufacturerld TE 1.1
routeExtensionName TE 0,1
routgExtensionVersion TE 0,1
routgExtensionNote TE 0,*
Informatjon associations
Type Association name |Class Role Mult. |Class Role Mult.
Feature 3ssociations
Comp routeActionPointsCo|RouteActi |routeActionP 0.1 Route routeActionP (1,1
mposition onPoints |oints ointsCollectio
n
Comp routeActionPointCo |RouteActi |routeActionP |1,1 RouteActionPoin |routeActionP |0,*
mposition onPoints |ointCallection t oint
INT 1 Reference:
Remarks

B.7.4

Table B

RouteActionPoint

16describes the table format for RouteActionPoint.
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Table B.16 — Table format for RouteActionPoint

IHO Definition: RouteActionPoint:

S-421 Feature: RouteActionPoint
Supertype: FeatureType

Primitives: Point, Curve, Surface

Real World

Paper Chart Symbol

ECDIS Symbol

S-421 Attribute Ac?;sn-;m en(ﬁ::ﬁ‘r’\vgat\)):lue Type Mult. | Implementation
routeActionPointld IN 1,1 Mandatory
routeActipmPoimtiNamTe TE o1 Optioma
routePoirftExternalReference TE 0,1 Optiona
geometryj GM_Point 1.1 Mandatgry

GM_Curve
GM_Surface
routeActipnPointRadius RE 1,1 Mandatgry
routeActipnPointTimeToAct IN 0,1 Mandatgry
routActiopPointRequiredAction 1 : User Defined EN 1.1 Mandatgry
2 : Report
3: UKCM
4 : Note
5 : Reserved
6 ;“Reserved2
7\: Reserved3
8 : Reserved3
9 : Reserved4
routActiopPointRequiredActionDescriptio TE 1.1 Mandatgry
n
routeActipnPointExtensions C 0,1 Optiona
routpExtensionManufacturerid TE 1,1
routpExtensionName TE 0,1
routpExtensionVersiaoh TE 0,1
routpExtensionNote TE 0,*
Informatjon associations
Type |Association name Class Role Mult. Class Role Mult.
Feature associations
Comp |routeActionPointsCo |RouteActi |routeActio |0,* RouteActionPoin [routeActionPoi |1,1
mposition onPoint nPoint ts ntCollection
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INT 1 Reference:

The object RouteActionPoint has geometry features which are point, curve and surface. If geometry type is point,
the attribute routeActionPointRadius is mandatory in implementation.

Remarks:
e routeActionPointID: The attribute routeActionPointID is unique in the route.
e mandatory attributes in implementation:

e geometry, routeActionPointRadius, routeActionTimeToAct, routeActionPointRequiredAction,
routeActionPointRequiredActionDescription

. routeActionTimeToAct: The base time of the attribute routeActionTimeToAct is minute.

e routeActionPointExtensions: If there is a necessary of adding some information to the object
RouteActionPoint the attribute routeActionPointExtensions can be used

Distinctioh:

B.7.5 RouteWaypoints

Table B|{17 describes the table format for RouteWay Points.

Table B.17 — Table format for RouteWayPoints

IHO Definition: RouteWaypoints:

S-421 Fepture: RouteWaypoints
Supertyge: FeatureType

Primitives: None

Real World Paper Chart Symbol ECDIS Symbol
S-421 Attribute S-57 Acronym Allowable Type Mult. | Implemlentation
encoding
value
routeWaylpointsExtensions C 0,1 Optiona
routpExtensionManufacturerld TE 1.1
routpExtensionName TE 0,1
routpExtensionVersion TE 0,1
routpExtensionNote TE 0,*

Informatjon associations,

Type Association'name |Class Role Mult. |Class Role Mult.

Feature 3ssociations

COm rotte\NavainteCamn IRPatitg\Wav lrautg\WWavnainld 1 RPaouto route\Navnaint (1 1
p o J ~ A J PALd .]I‘
osition points ts sCollection

*

N

Comp routeWayointCompo [RouteWay |[routeWaypoin|1,1 RouteWaypoint [routeWaypoint
sition points tCollection

INT 1 Reference:

Remarks:

e routeWaypointsExtensions: If there is a necessity of adding some information to the object RouteWaypoints,
the attribute routeWaypointsExtensions can be used.

e  Multiplicity of routeWaypoint: The object RouteWaypoints shall have at least two RouteWaypoints including
starting point and destination point.

Distinction:
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B.7.6 RouteWaypoint

Table B.18 describes the table format for RouteWaypoint.

Table B.18 — Table format for RouteWaypoint

IHO Definition: RouteWaypoint:

S-421 Feature: RouteWaypoint
Supertype: FeatureType

Primitives: Point

Real World Paper Chart Symbol ECDIS Symbol
S-421 Attribute S-57 Acronym Allowable Type Mult. Implen']entation
encoding
value
routeWayfpointID IN 1,1 Mandatgry
routeWaylpointName TE 0,1 Mandatgry
routeWaylpointExternalReferencelD TE 0,1 Optiona
routeWaylpointFixed BO 0,1 Mandatgry
geometry GMPoint 1,1 Mandatgry
routeWaylpointTurnRadius RE 1,1 Mandatgry
routeWaylpointExtensions C 0,1 Optiona
routpExtensionManufacturerld TE 1,1
routpExtensionName TE 0,1
routpExtensionVersion TE 0,1
routpExtensionNote TE 0,*
Informatjon associations
Type Association name |Class Role Mult. |Class Role Mult.
Feature 3ssociations
Comp routeWayointCompo [RouteWay [routeWaypoint|2,* RouteWaypoints [routeWaypoint |1,1
sition point Collection
Comp routeWaypointLedC[fouteWay |[routeWaypoint|1,1 RouteWaypointL |routeWaypoint (0,1
omposition point LegCollection eg Leg

INT 1 Reference:

The obje¢t RouteWaypoint has geometry feature which is point. The point of geometry is GPS coordinate,| latitude
and longifude.

Remarks

e  Multiplicity of RouteWaypoint: The number of RouteWaypoint is at least 2 including starting point and ending
point.

e Route Sequence: The route planning consists of at least the start point and the end point. In this case, the
first RouteWaypoint may have an association with RouteWaypointLeg. The order of RouteWaypoint is the
sequence of the route for the vessel. Every RouteWaypoint may have one RouteWaypointLeg except the last
RouteWaypoint.

e mandatory attributes in Implementation: geometry, routeWaypointID, routeWaypointFixed,
routeWaypointTurnRadius

e routeWaypointExtensions: If there is a necessity of adding some information to the object RouteWaypoint, the
attribute routeWaypointExtensions can be used.

Distinction:

B.7.7 RouteWaypointLeg

Table B.19 describes the table format for RouteWaypointLeg.


https://iecnorm.com/api/?name=c61796c8d7c114d6fc2057f24de12d18

IEC 631

73-1:2021 © |IEC 2021

- 199 —

Table B.19 — Table format for RouteWaypointLeg

IHO Definition: RouteWaypointLeg:

S-421 Feature: RouteWaypointLeg

Supertype: FeatureType

Primitives: None

Real World Paper Chart Symbol ECDIS Symbol
S-421 Attribute S-57 Allowable Type Mult. Implementation
Acronym | encoding value
routeWaypointLegStarboardXTDL RE 0,1 Optional
routeWaypoimttegPortXTbt RE S Optioma
routeWaylpointLegStarboardCL RE 0,1 Optiona
routeWaylpointLegPortCL RE 0,1 Optiona
routeWaylpointLegSafetyContour RE 0,1 Optiona
routeWaylpointLegSafetyDepth RE 0,1 Optiona
routeWaylpointLegGeometryType 1: Loxodrome EN 1,4 Mandatgry
2 : Orthodrome
routeWaylpointLegSOGMin RE 0,1 Optiona
routeWaylpointLegSOGMax RE 0,1 Optiona
routeWaylpointLegSTWMin RE 0,1 Optiona
routeWaylpointLegSTWMax RE 0,1 Optiona
routeWaylpointLegDraft RE 0,1 Optiona
routeWaylpointLegDrftForward RE 0,1 Optiona
routeWaylpointLegDraftAft RE 0,1 Optiona
routeWaylpointLegDraftMax RE 0,1 Optiona
routeWaylpointLegAirDraftMax RE 0,1 Optiona
routeWaylpointLegBeamMax RE 0,1 Optiona
routeWaylpointLegLengthMax RE 0,1 Optiona
routeWaylpointLegStaticUKC RE 0,1 Optiona
routeWaylpointLegDynamicUKC RE 0,1 Optiona
routeWaylpointLegSafetyMargin RE 0,1 Optiona
routeWaylpointLegNote TE 0,1 Optiona
routeWaylpointLeglsSue TE 0,1 Optiona
routeWaylpointExtensions C 0,1 Optiona
routeExtenstonitantfactarerte FE 44
routeExtensionName TE 0,1
routeExtensionNote TE 0,*
routeExtensionVersion TE 0,1
Information associations
Type Association name |Class |Role Mult. |Class Role Mult.
Feature associations
Comp routeWaypointLegC [routeW |routeWaypointL |0,1 RouteWaypoint [routeWaypoint |1,1
omposition aypoint |eg LegCollection
Leg
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