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Introduction

The Alliance for Parking Data Standards (APDS) is managing the creation of a consensus - built
international parking and kerbside data specification to establish a common language for data
concepts and definitions in the parking, transportation, and mobility sectors that will facilitate
seamless integration, compatibility, and communication between parking entities, the automotive
sector, IT developers, services, and map and app providers, as well as other stakeholders. In
addition, APDS has proposed these specifications to 1ISO as the basis of a future ISO global
standard.

APDS Technical Documentation

The APDS Technical Documentation describes a set of data concepts and definitions that public
and private parking owners, operators, service providers can adopt and use as a common language
to facilitate the communication of data between themselves and other sectors.

The specification comprises a set of documents that define the various data related to parking and
kerbside management operations and show the relation of these data to each other. The
documentation includes the following documents and information:

e Information Model Document:

o List of data namespaces, packages, classes, attributes and relationships

o Defined lists of acceptable entries for certain data elements

o ldentified references to other standards, as appropriate.

o Relationship diagram showing how the data is organized and expected to be sent
e Use Case Document: example use cases for applying the data specification.
o Data Dictionary Document: Terminology and definitions for the data elements

The present document is the Information Model Document.

This document seeks to define common international definitions of data concepts, and their
relationship for parking operations and other related activities. These definitions have been drawn
from several existing sources of information and existing specifications and standards, including:

e Technical documentation supplied by the International Parking & Mobility Institute
e Technical documentation drawn from the Dutch National Parking Register

e Technical documentation supplied by the British Parking Institute

e CEN DATEX Il Standards, in the CEN 16157 series

The data concepts defined in this document are modelled using UML (Unified Modeling Language)
in a form that substantively aligns with the modelling approach defined in Part 1 of the CEN DATEX
16157 series (EN 16157-1:2018). Adaptations to this approach are defined in Annex B.

Copyright Alliance for Parking Data Standards: APDS Information Model 4.0
Version Release June 7, 2022



ALLIANCE FOR
PARKING DATA
STANDARDS

Release Changes

Changes between Release v3.0 and v4.0

APDS Release 3.0 documents were formally released June 2021. This document is
Release 4.0 of the Information Model; modifications have been made within the following
elements:

Place
- ldentified Area specializations.
- Added Pedestrian Access Facility to identify pedestrian access and exit points in a

Place.
- Added detail to Organization and Contacts.

Rates
- Added User Defined Code list to support Vehicle_type and Vehicle loads
(passenger, hazardous waste, cargo, etc.) to Qualifications.
- Add Emissions as a data class to Qualifications.

Right

- Moved financial transaction data from Session to AssignedRight data class.

Copyright Alliance for Parking Data Standards: APDS Information Model 4.0
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Data Model

Data Model Overview

This specification facilitates the sharing of basic information between entities and systems. This
includes map services, online marketing and aggregator services, event ticketing platforms, transit
and transportation agencies, and other firms, organisations or individuals that have a need to know
the location of parking and other mobility related services and general information about the
operation.

Figure 1 shows the data domains in this document. Each data domain defines a specific set of data
concepts that logically can be grouped.

Figure 1 - Data Domains
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To assist navigation and understanding of the specification in this document, the overall model is
separated into data domains, which can be seen in UML packages in Figure 2. The domains focus
on functional groups of data concepts and relationships. Each of the domains is specified in its own
namespace. In addition, the structure of the data model supports the definition of common concepts
that are referenced and reused across several domains. These common concepts are specified in
the “PkCommon” domain.
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Right
Package cD2Namespaces E’
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Package «D2ZNamespaces EI
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Package «DZMamespacex EI
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Figure 2 — Namespace Dependencies
Figure 2 illustrates the dependency between namespaces.

These data domains, as characterised by the namespaces, are combined in various manners to
support specific use cases that exist in parking and mobility operations. As examples:

- The operations and systems to support automated valet parking rely on this document's data
domains of place, rate, quote, session, right, and occupancy.

- The operation and systems to support kerbside management will rely on all data domains in this
document to support data sharing.
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Place Data Concepts
Place Hierarchy

This clause describes concepts used in the place hierarchy, which are defined in the <Place>
namespace of the data model.

Note: Location, time and contact/organisation concepts are defined in the <PkCommon>
namespace of this data model.

The specification defines a method to build a hierarchy of place records in on-street, off-street, and
zone environments. Each instance of a place record corresponds to an instance of a class within
the place hierarchy. This enables a parking or other type of operation to identify a location or zone
in a simple manner with a single hierarchy element or to breakdown a place into a multi-layered
hierarchy that identifies discrete parking enclosures or defined areas to communicate operating
hours, space counts, operating restrictions, location, rights and associated pricing and occupancy.

The hierarchy supports the ability of lower-level place hierarchy class instances (child records) to
inherit specific instance data from a higher-level place hierarchy class instance (a parent record) to
simplify the amount of data shared. The place hierarchy also enables lower-level place hierarchy
class instances to document variations in specific attributes from their parent, higher-level place
hierarchy class instance.

The specification also enables other operation types, not directly related to parking, to define a
place into discrete operating enclosures. This may include a defined on-street area for managing
delivery services or a sidewalk area enabled for bike or e-scooter placement.

The hierarchy allows a Data Distributing Party to decide the appropriate level of detail to send to a
Data Receiving Party via messaging protocols. In addition, it is hot necessary to build multi-layer
hierarchies of Place data. Simple data needs can be represented without using the multiple layers
available in the data specification.

Each of the component PLACE data concepts is mentioned in this clause, but further details and
descriptions follow in subsequent clauses. These component data concepts are Place (6.2.1.4),
SubplaceElement (6.2.1.5), IdentifiedArea (6.2.1.6), Space (6.2.1.7), Campus, PedestrianAccess
(6.2.2.1), VehicularAccess (6.2.2.2), SpecificArea (6.2.2.3), and SupplementalFacility (6.2.2.4).

Place is a term introduced in the specification to define where a vehicle may park, stand, rest, or
briefly transit to allow a person to change modes of transport (i.e., taxi drop-off/pickup, ride share
drop-off/pickup, valet stand, etc.). Place is instantiated via the Place class. Place can also be used
to define entry and exit roadways, driveways, and acceleration/deceleration zones for vehicles as
well as pedestrian access points. Place supports both on-street and off-street operating
environments. Place also defines specific areas to be defined for mobility or other related uses
such as bike storage, e-scooter enclosures, etc. where it is useful to share operating parameters or
assign RightSpecifications, Rates, or other data domains.

A Place is an aggregation of instances of SubplaceElement, IdentifiedArea and Space. In this
specification, the lowest mandatory class instance to define a Place is the IdentifiedArea. Note:
Space is lower data concept instance that can exists below ldentifiedArea data concept instance,
but it is not required.

Copyright Alliance for Parking Data Standards: APDS Information Model 4.0
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An aggregation of IdentifiedAreas can create an instance of a SubplaceElement or a Place.
Specific attributes are associated to each of the four specialization types of IdentifiedAreas.

An aggregation of instances of SubplaceElements can be linked to an instance of a higher level
SubplaceElement or a Place. This allows a data provider to share as much or as little detail as
necessary to support their operation.

At the highest level of the place hierarchy, an aggregation of instances of Place can be linked to an
instance of a Campus. An instance of Campus is not a required within an implemented place
hierarchy.

Hospital:Campus

Main CarPark:Place Side Surface Lot:Place
Level 1:Subplace Element Level 2:Subplace
Element
- Second CarPar:Place
Entrance: Exit: Parking:
Vehicular Vehicular Specific
Access Access Area
On Street:Place
Parking:
Speciic Ngstequ?ar\klng: g‘;'};"{':'l‘f?c Valet Stand:
ecific Area i
p Area Specific Area
Valet Stand: Rig:}fuh;re
Specific Area Specific Area No Paﬂgng Zone:
Specific Area

Figure 3 — Place Hierarchy Example — User-Oriented

Figure 3 illustrates how the instances of the various place hierarchy data concepts are combined to
construct instances of nested parking hierarchy data concepts within one campus as a use case
example.

To support parking, mobility or kerbside management operations, the IdentifiedArea class can be
refined, through specialization, as one of four specialization types: PedestrianAccess,
VehicularAccess, SpecificArea, and SupplementalFacility.

PedestrianAccess class is a specialization of IdentifiedArea class that enables a place to share
coherent, relevant information about pedestrian entry and exit access points to a Place. This allows
an entity to identify operating hours for the pedestrian access points and access requirements such
as credentials or restrictions for each access point.

Copyright Alliance for Parking Data Standards: APDS Information Model 4.0
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VehicularAccess class is a specialization of IdentifiedArea class that enables a Place to share
coherent, relevant information about entry lane, exit lane, and similar type of vehicular access points
to a Place. The VehicularAccess class is used to define entry and exit to a specific facility or is used
to provide a more macro description of an entry to a facility by reference to Road and RoadNodes.

- Road: Allows an organizational entity to identify the primary road a place exists on and describe
routes to the Place
- RoadNode: Allows an organizational entity to identify nearby major intersections of roads
SpecificArea class is a specialization of the IdentifiedArea class that denotes a specific (generally
geographically bounded) area in a place that has a common operating purpose and common
characteristics. Examples of common operating purpose include reserved parking area, EV parking,
bike parking, delivery zone, loading zone, etc. The SpecificArea class describes the physical
components of a Place.

For clarity, when defining the use of a SpecificArea, authorized activities to perform in an
IdentifiedArea are defined by the assignment of a RightSpecification and include activities such as
valet parking, disabled parking, delivery zone, etc. The assignment and authorization to perform a
use in a SpecificArea occurs via the assignment of a RightSpecification. As an example, valet
parking is associated to an IdentifiedArea with a SpecificArea class via the RightSpecification which
assigns valet parking to a specific person and place.

SupplementalFacility is a specialization of IdentifiedArea class that enables a Place to identify the
type and location of equipment and services available within the Place. The SupplementalFacility
class is used to define restroom/toilet, shower, food concession services, etc. Itis also used to
identify specific equipment available in a Place, such as bike storage, electric chargers, payment
stations, etc. This IdentifiedArea specialization defines physical structures and equipment in the
place as well as services available.

The IdentifiedArea data concept collects general operating information such as operating hours,
operating restrictions, space information, and payment information. If the data is absent at the
specific instance of an IdentifiedArea, it is assumed the data for this information exists at a higher
level in the hierarchy, encapsulated in either instances of Place or any level instance of
SubplaceElement above the instance of IdentifiedArea. This allows for customization of operations
at lower levels while relying on default data from higher levels in the Place hierarchy.

A Place is synonymous with the structure or area a consumer associates with where a vehicle parks
or a mobility service is delivered. It can be an entire parking structure or an aggregation of streets
supporting on-street parking (also sometimes called a zone). General operating information such
as operating hours, operating restrictions, space information, payment information, etc. is
associated to a Place and any parts of the hierarchy underneath it as appropriate.

Place is a core component of this model as it defines a hierarchy that supports the identification of
portions of locations that may be related to parking and other types of operations. Use of this
hierarchy enables data suppliers to provide a structured mechanism to refer to related zonal and
place concepts with an ordered hierarchy.

Copyright Alliance for Parking Data Standards: APDS Information Model 4.0
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class PlaceHierarchy )

«D2Versionadldentifisbles

HierarchyElementGeneral zD2Classs
CommaonClasses::RecordType

«D2Versionedld... aD2Attributes

Contacts: + name: MultilingualString uD2Attributes
description: MultilingualString [0..1]

OperatorDefinedPlace

4

-

«D2Attributes a.* «D2Relations «DZRalations 1

+ identifier: String

Email: String [0..1]
nUser: String [0..1]

operztorDefinedRefare

«D2Relation». _ 0-1

[— /

«D2Classs
Campus

Occupancylevel

«D2Attributes
+ occupancylndicator: ReferencedCodelistEntn

aD2Classs
Place::Place

D2 Attribute
+ timeZone:String
o o

«D2Class o
aD2Classs IdentifiedArea::identifiedArea
SubplaceElement::SubplaceElement =3

aD2Attributes
+ subplaceType: ElementDescriptorEnum [0..1]
e ln)

aD2Class=
SpaceSpace

«D2Attributas

+ externalldentifier: String

+ detection: ParkingSpaceOccupancyDetectionEnum [0..1]
[t

Figure 4 — Place Hierarchy
Figure 4 shows concepts within the place hierarchy:

- HierarchyElementGeneral — a generalised component of a Place hierarchy that forms one
element in the tree-like hierarchy. This forms a reusable block of the hierarchy, with relations to
its parent element (if one exists) and any child elements. Each Place in the hierarchy shall have
a name and may support a free-text description and an operator/property owner defined
reference (e.g., location number/identifier).

- There are five specializations of the Place hierarchy (HierarchyElementGeneral class), which
conceptually defines different scales of hierarchy elements. From largest to smallest, they are:

e Campus — the highest level in the hierarchy, it typically defines a large facility (such as a
university campus, or an airport), or a large geographic zone (such as a city or a town),
which may contain numerous places that can be logically reported together. A campus
combines and encompasses a number of Places that can be logically reported together.
Different entities sharing data may create their own aggregation of Places. Thus, a Place
may appear in different campuses if a receiving party receives data from different sending
parties. Example: a parking operator may group five (5) places together that it operates and
call it a campus to reflect the five (5) operations in a city. Three of the same places may be
associated with a property management firm that defined a separate campus with the three
places.

e Place — a place or location used for parking, loading, unloading, standing, or some other
mobility or transport related activity. Place typically identifies a parking structure, surface lot
or on street parking zone.

e SubplaceElement — a sub-division of a Place for the convenience of the operator to segment
the Place and identify varied uses for parking and mobility related operations or other
purposes.

Copyright Alliance for Parking Data Standards: APDS Information Model 4.0
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e |dentifiedArea — an identifiable discrete bounded geographic zone that shares common
characteristics and is used for parking and mobility related operations or other purposes.
IdentifiedAreas are segmented into four specializations: PedestrianAccess class,
VehicularAccess class, SpecificArea class, and SupplementalFacilityArea class.

e Space — a single space for parking or other mobility related purposes, usually designed for
one vehicle, which may, but not necessarily, be denoted by painted or another road surface
marker.

These specialisations of place hierarchy (HierarchyElementGeneral)class (i.e., Campus, Place,
SubplaceElement, IdentifiedArea and Space) support both the notion of different scales within the
hierarchy, but also support different forms of attribution, which are described later in this document.

The Place hierarchy shall be defined “top-down” with the highest layer being numbered 0 (zero) and
each subsequent layer being numbered by incremental increasing integers.

The Place hierarchy can best be considered as a tree-like structure which starts from one common
root element which will either be an instance of Place or, if used, Campus. Navigating down
through the layers of the hierarchy, irrespective of which branch is taken, each subsequently layer
sub-divides the previous. Each branch of hierarchy "tree" shall terminate in either an instance of
IdentifiedArea or Space. Each branch of the hierarchy shall contain one instance of Place, and no
more than one instance of IdentifiedArea. Note: A single instance of Place may support multiple
branches, thus an instance of Place can have multiple instances of IdentifiedArea associated to it.
If an instance of Campus is present, it shall only occur once in each branch of the hierarchy. See
Figure 5, which provides an illustrative example of elements of a place hierarchy combine.

Hierarchy 1 Hierarchy 2

Place

Place ‘ Place ‘
/\ —
Subplace Element Identified Area |dentified Area |dentified Area
‘Subplace Element | Identified Area | ‘Subplace Element | Space | ‘ Space ‘ ‘ Space |
/\ /\
| Identified Area Identified Area | | Identified Area Identified Area Identified Area ‘

Figure 5 — Examples of Place Hierarchy
When describing the homogeneous characteristic for an entire place, the tree structure may
terminate with the instance of Place, (see Hierarchy 1 in Figure 5) with no further child hierarchy
elements (including ldentifiedArea).

Copyright Alliance for Parking Data Standards: APDS Information Model 4.0
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If the place is sub-divided, each "branch" of the hierarchy tree shall terminate in one instance of
IdentifiedArea, and the IdentifiedArea class shall appear only once in each branch of the hierarchy
tree. Only instances of the Space class may exist at the levels of a hierarchy below the occurrence
of IdentifiedArea in each branch of the hierarchy tree. Every branch of the hierarchy tree may use
instances of the data concepts Campus, Place, SubplaceElement, IdentifiedArea and Space in the
order stated. Instances of SubplaceElement may be repeated in any branch of the hierarchy, so
long as it conforms to the order in the stated sequence.

Location Hierarchy Example
Top down:

- Layer 0 — Campus (Airport)

- Layer 1 — Place (Short Stay Car Park) {others might be "long stay", "valet meet and greet", etc.}
- Layer 2 — SubplaceElement (Orange Level or 3rd Floor)

- Layer 3 — IdentifiedArea (Row J) - Type SpecificArea, with additional attributes

- Layer 4 — Space (74)

As a reminder, it is not necessary to build multi-layer hierarchies of Place data. Simple Place data
needs can be represented without using the multiple layers available in the data specification.

Place:

Figure 6 provides a UML class diagram for Place.

class Place -
cD2C|ass
Contacts:Address
Location o= aD2Attributes
noE _ " |+ postcode:String [0..1)

«D2Clzsss 3_":'_ cvePlacePaintLocat *placeStreetAddress | | MultilingualString [0..1]

- - indicativePlacePointLocation = sl
PointLocation: + countryCode: CountryCode [0..1]
PointLocation HierarchyElementiaeneral ey

f=
aDZllass» «D2ZRelations
«D2ZRelation»

Place
) =D2Relation= cD2Attributes zD2Classw
Eutioa + timeZone:String CommonComponents::
«D2Classe u[DZRelationx CommonComponents
Arealocation:: 0..*
Arealocation +placeBoundedZone
e}

Figure 6 — Place
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An instance of Place can have zero, one or several point locations that represent the notional point
spatial location of the place. Additionally, an instance of Place can have zero, one or several area
locations that represent the notional bounding polygon or zone for the place. An instance of Place
can have zero, one or several street addresses. An instance of Place can access
CommonComponents classes which support a wide range of optional attribution for contacts (which
includes addresses), times (operating times, entrance opening times, exit opening times), location
data, marketing content references, payment methods, operating restrictions, colour association
(where parking facility elements are colour coded) and other characteristics (such as operating
mode, type of the parking structure, access control, etc.)

Instances of IdentifiedArea and Space enable additional classes beyond the CommonComponents
to be associated. ldentifiedArea is an abstract class, see Figure 8, which can be realised in four
implementable specializations: PedestrianAccess, VehicularAccess, SpecificArea, and
SupplementalFacility.

SubplaceElement and Space have a user defined code list related to occupancy level. This user
defined code list enables a Place to define codes for various occupancy levels and the user-defined
definition of each occupancy level. As an example, a place or space may identify occupancy levels
using user-defined colour codes and define each colour code as follows:

- User Defined Code 1: Green

- User Defined Code 1 Definition: Occupancy utilization is less than 80% of Supply

- User Defined Code 2: Yellow

- User Defined Code 2 Definition: Occupancy utilization is less than 85% of Supply

- User Defined Code 3: Red

- User Defined Code 3: Definition: Occupancy utilization is equal to or greater than 95% of

Supply
SubplaceElement

Figure 7 provides a UML class diagram for SubplaceElement.

class SubplaceElement )

uD2Classx
Contacts::Address

Location cD2Attributas

. 0. .
. postcode: String [0..1)

=D2Classe ; +alementStreetAddress | 7
+ ' : = = 1
Arealocation: elemanthrealacation + city: MultilingualString [0..1]

Arealocation PheruinHemens-eneral '/—/ + countryCode: CountryCode [0..1]
D2Relati S
L T u[2Relation» wD2Classs o elation=

SubplaceElement

cD2Relation= aDZ2Attributes
Location / + subplaceType: ElementDescriptorEnum [0..1]
aD2Classe

Pointlocation:: | *

Pointlocation | +nptionalElamentlocation
o

«DZRelation»

cD2Class=
CommonCompone nts::
CommonComponents

Figure 7 — SubplaceElement
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IdentifiedArea

Figure 8 provides a UML class diagram for IdentifiedArea.
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class IdentifiedArea )

Location

aD2Classs
PointLocation:
PointlLocation

a«D2Class»
Arealocation:
Arealocation

Location 0.

+areaBoundedZone

«DZRelationxs

cativeldentifiedArezPaointLocation

al2Class»
VehicularAccess:
VehicularAccess

—i>

«DZRelations

aD2Attributes
+ openAllYear: Bo

+ available2dhours
+ openinglimesUnknown: Boo
+ openinglimesNotSpecified: B

HierarchyElementGensral

«D2Classs
IdentifiedArea

«D2Attributes
flow: AccessTypeEnum
T

aD2Classy

PedestrianAccess:PedestrianAccess

CommonComponents::OperatingRestriction

aD2Classs «D2Relations
Times:Times
0.1
wD2Relation tD2Relations
+strestAddress| 0%
wD2Classs aD2Classs

Contacts::Address

aD2Attribute=

+ context: MultilingualString [0..1)
+ type: OperatingRestrictionEnum

aDZAttributes
+ postcode: String [0..1)
+  city: Multili String [0..1]

+ countryCode: CountryCode [0..1]
= el
«[2Relations
0.
aD2Classs
Contacts::Addressline
«DZAttribute s
+ type: AddressLineTypeEnum
+ order: NonNe er

«D2Attributes
flow: AccessTypeEnum [
pedestrianAccessType: Ped
numberOfPortals: NonM

trianAc

ssTypeEnum
tivelntager [0..1]

aD2Classs
SpecificArean
SpecificArea

=)

«D2Classw

acility:

Facility

«D2Attribute =
supplementalFacilitylndax: Integar
extarnalldentifiar: String [0..%)]
quantity: NonNegativelnt
additionalDescription: h
accessibility: AccessibilityEnum [0..%)
nameOrBrand: MultilingualString [0
comment: MultilingualString [0..1)
regularlyCleaned: Boolean [0..1]
photaUr: Url [0..1]

applicableForUser: UserTypeEnum [0..%]

rightSpecification|d: VersionedReferen

specificallyReference

ce [0..4]
ersionedReference [0..%]

i)
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Space

Figure 9 provides a UML class diagram for Space.
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class Space -

Location
0.1

uD2Classs +indicativePointLocation

PointLocation:
PointLocation

uD2Ralations

Location
wD2Classs «D2Ralations
Arealocation:: 0.1
Arealocation +spaceBoundedZons

+spacelMaximumUseableDimensions

2.1

uD2Classw
Space

HierarchyElementGeneral

uD2Attributes
+ externzlldentifier: String
+ detection: ParkingSpaceOcc

upancyDetectionEnum [0..1]

u«[2Relation=
uDZRelations

+accessTospacelimensions

uD2Relations

aD2Classe
Dimensions

uD2Classn
VenhicularAccess:MaximumDimensions

aD2Classe
CommaonComponents::0peratingRestriction

uD2Attributas
+ length: LinearDimension [0..1]
+ width: LinearDimension [0
+ height: LinearDimension [0
+ area: AreaDimension [0..1)
+ weight: WeightDimension [0..1]

aD2Attributas
groundClearancelssue: Boolean
maximumHeight: Lin
groundClearancelssue Description: Multil
maximumWidth: LinearDimension [0..1]
maximumLength: LinearDimension [0..1]

ingualString [0..1]

wDZAttributes
context: MultilingualString [0..1]
type: OperatingRestrictionEnum

Figure 9 — Space
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IdentifiedArea Sub-Types

Pedestrian Access

Figure 10 provides a UML class diagram for PedestrianAccess.

class PedestrianAccess /

aD2Classs
PedestrianAccess

IdentifiedArea

wD2Attributes
+ flow: AccessTypeEnum [0..1]

+ pedestrianAccessType: PedestrianAccessTypeEnum
+ numberCfPortals: NonMegativelnteger [0..1]

0.1

«[2Relation»

uD2Classe

Times::AccessAndEgress

a D 2Attribute »

+ exitPossibleAtAnyTime:Boolean [0..1]

«[2Relations

o.* +exitOpenTima

uDZ2Class
Times::
ExitOpenTime

u2Relation=

+entrance JpenTime

u2Classe
Times::
EntranceOpenTime

Figure 10 — PedestrianAccess class diagram
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Note: This model only supports the modelling of vehicular and pedestrian accesses at the present
time. Other forms of access may be introduced during a later revision if a stakeholder requirement

is identified.

PedestrianAccessType enumerations (PedestrianAccessTypeEnum) for PedestrianAccess support
the definition of characteristics for access in and out from a place or part thereof respectively
(denoted by the pedestrianAccessType attribute, using the PedestrianAccessType enumerations).
PedestrianAccess enables an entity to identify the quantity of each access type as well as the

operating times the PedestrianAccess is available for use.
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Vehicular Access

Figure 11 provides a UML class diagram for VehicularAccess.
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classVehicularAccess

0.1
+maxDimansion

IdentifiedArea

aD2Class»
VehicularAccess

aD2Class»
Road::Road

+primaryRoad

uDZAttributes

uD2Attribute s
flow: AccessTypeEnum

aD2Relations g_*

«D2Relations

o

cDZRelation»

nameOfRoad: Multilingua|String [0..1]
roadldentifier: MultilingualString [0..1)
ad: RoadTypeEnum [0..1)

aD2Class»
AccesslaneSpecific

uD2Attribute »

sequenceMumber: NonMNegativelnteger

«D2Class»
Times::AccessAndEgrass

u D2 Attribute »
+ exitPossibleAtAnyTime: Boolean [0..1]

aD2ZRelation»

aDZRelation»

wD2Class»

MaximumDimensions

uD2Attributes

+ExitDpEnT|n'|E\'J.." a.*

uD2Relation=

uD2Relations

+exitOpenTime

uD2Class=
Times:
ExitOpenTime

0.

+antrancelpenTime

4

«D2Relations

a.*

+entrancelpenTime
1

zD2Class»
Times::
Entrance OpenTime

Figure 11 — VehicularAccess class diagram

AccessType enumerations (AccessTypeEnum) for VehicularAccess support the definition of
characteristics for the how vehicles flow to, from and both to and from a place or part thereof
respectively (denoted by the flow attribute, using the AccessType enumerations). Each of the
AccessLaneType enumerations (AccessLaneTypeEnum) may support the definition of
characteristics for each lane within the instance of VehicularAccess. Preferred practice gives a
sequence number to each lane left to right when entering the facility.

VehicularAccess also supports a macro view of access by enabling an entity to reference access or

approaches to a facility by defining primary roads near the place and/or identifying primary routes

from a highway and/or nearby significant crossroads to define approximate location of the vehicular

access point. This is accomplished via instances of Road and RodeNode classes, see Figure 12.
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class Road

uD2Classw
Road

+ + 4+ o+ o+

w2 Attributes
nameCfRoad: MultilingualString [0..1]
roadIldentifier: MultilingualString [0..1]
typeOfRoad: RoadTypeEnum [0..1]
road Destination: Multilingua|String [0.. %]
roadOrigination: Multilingua|String [0..%]

distanceToThisRoad: LinearDimension [0..1]

aD2Classn
RoadMode

wD2Attribute s
+ junctionMName: MultilingualString

Figure 12 — Road class diagram

Specific Area

Figure 13 provides a UML class diagram for SpecificArea.

classSpecificArea .~

IdentifiedAreg

ub2Classw
SpecificArea

u[ZRelation=

0.1

uD2Classs
CommonComponents::Characteristics

S S S S S SR S SR S S

aD2Attribute s

activationMode: ParkingActivationModeEnum [0..%]
structureType: StructureTypeEnum
structureGrade: StructureGradeEnum [0..1]
robotic: Boolean [0..1]

accessControlled: Boolean [0..1)

staffed: StaffEnum [0..1]

coveredType: CoveredEnum [0..1]

openToPublic: Boolean [0..1)
spacesMonDedicated: NonMegztivelntager [0..1]
spacesTotal: NonNegativelntager [0..1)
disabledAccess: Boolean [0..%)

Figure 13 - SpecificArea class diagram

Copyright Alliance for Parking Data Standards: APDS Information Model 4.0

Version

Release June 7, 2022

ALLIANCE FOR
PARKING DATA
STANDARDS

20



ALLIANCE FOR
PARKING DATA
STANDARDS

SpecificArea class is a specialization of IdentifiedArea that denotes a specific geographic area in a
place that has a common physical purpose of use and common characteristics. Examples of
common physical purpose of use include parking area, delivery zone, ride share pickup zone, and
valet. SpecificArea data concept describes the physical components of a Place. SpecificArea
specialization of IdentifiedArea is used to assign Rightspecifications.

Supplemental Facility

Figure 14 provides a UML class diagram for SupplementalFacility.

class SupplementalFacility /

IdentifiedArea

uD2Classs
SupplementalFacility

uDZ2Attributes
+ supplementalFacilitylndex: Integer
+ externalldentifier: String [0..%]
+ qguantity: NonMegativelnteger [0..1]
+ additionalDescription: MultilingualString [0..1]
+ otherSupplementalFacility: MultilingualString [D..1]
+ accessibility: AccessibilityEnum [D..%]
+ nameOrBrand: MultilingualString [0..1]
+ comment: MultilingualString [0..1]
+ regularlyCleaned: Boolean [0..1]
+ photoUrl: Url [D..1]
+ applicableForser: UserTypeEnum [0..%]
+ rightSpecificationld: VersiocnedReferance [0..%]
+ spaecificallyReferencePlace: VersionedReference [0..%]

i

uD2Classs
Supplemental Equipment

aDZ2Attributes
+ equipmentType: EQuipmentTypeEnum

a2Class»
SupplementalServiceFacility

uDZAttributes
+ serviceFacilityType: ServiceFacilityTypeEnum
+ numberCfSubitems: MonMegativelnteger [0..1)
+ distanceFromOriginFacility: MetresAsMNonMegativelnteger [0..1]

Figure 14 - Supplemental Facility class diagram
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SupplementalFacility is a specialization of IdentifiedArea data concept that denotes a specific
geographic area in a Place that has specific services and equipment available. This may include
showers, meeting rooms, restrooms/toilets, lockers, and other services.

The SupplementalFacility specialization relies on the RightSpecification to define eligible users or
vehicles of the defined equipment and services. Within the SupplementalFacility specialization,
further classes are available to detail Equipment (SupplementalEquipment) and Services
(SupplementalServcesFacility). In the SupplementalEquipment class, an entity can identify specific
type of equipment and quantity available; this can include electric charging stations, payment
stations, bike storage, etc.

Additional details for specific equipment can be further defined in future revisions of the
specification. The data model currently includes a data class for ElectricChargingPoints which
allows for more detail to be provided for one-to-many charging stations. The
SupplementalServiceFacility class similarly allows a Place to identify various services available in
the IdentifiedArea. Services include restroom, shower, food store, and many other services.
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Common Components

CommonComponents represent a collection of common attribution that may be applied at several
points in the Place hierarchy. CommonComponents provides optional support for a range of
attribution including times (operating times, entrance opening times, exit opening times) [defined in
the <PkCommon> namespace], marketing content references, payment methods, operating
restrictions, colour association (where parking facility elements are colour coded) and other
characteristics (such as operating mode, type of the parking structure, disabled parking
characteristics, access control, etc.).

Figure 15 provides a UML class diagram for CommonComponents.

class CommonComponents )

User defined code list- sacurityLevel : potentially
esporgSecurityStandardsEnum
User defined code list- s2curityFeaturs: potentizlly parkingsecurityanum

wD2Classs
RgbColour

eD2Attributes

uD2Relations

«D2Relations

aD2Classy
Characteristics

ructureTypeEnum

Inde: ParkingActivationModeEnum [0..%

de: StructureGradeEnum [0..1]

wD2Classs
CommonComponents

wD2Classs
SafetyStandardClassification

eD2Relations

wD2Attribute
+ securityFeature: ReferencedCodelistEntry [0..1]
+ securitylevel: ReferencedCodeListEntry [0..1

0.*

eD2Relations

«D2Relations

«D2Relations

uD2Relations

wD2Classs
Times::Times

wD2Attribute s

0.1 openAll¥ear: Boolea

+ availa
+ openingTimesUnknow:
+ openinglimesNatSpecifie

d: Boolean
f=2=1

01 eD2Classs
Marketing

uD2Attributes
+ weblr:Url [0..*

4

«D2Relztion=

0. 0.*
aD2Classs ab2Class» eD2Class»
OperatingRestriction PaymentMethod::PaymentMethod ImageAlbum

wD2Attribute s
+ context: MultilingualString [0..1] + mea
+ type:OperatingRestrictionEnum

sOfPaymentEnum [0..] + photo: Url [0..1
entTimingEnum [0..%] + ca
2+ log

wD2Attributes

n: MultilingualString [0..%)
zga: Url [0..%]

Figure 15 - CommonComponents class diagram
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PaymentMethod

Figure 16 provides a UML class diagram for PaymentMethod.
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class Paymenthethod /

u2Class®
Paymenthethod

a2 Attribute«

means: MeansOfPaymentEnum [..%]
timing: PaymentTimingEnum [D..%]

a[2Relation=
a[2Relation=

u[2Class»
BrandsAcceptedText

:|’=

cD2Attribute=
+ brands:5String

u[20assw

BrandsAcceptedCodelist

a2 Attribute »
+ list: ReferencedCodelistEntry

cenumeration,D2En...
PFlaceEnumerations::

canumeration,2Enu...
Flace Enumerations::

sgnumeration,D2Enum...
Enumerations::

prepay

unknown

paymentDebitCard
paymentValueCard

MeansOffaymentEnum PaymentTimingEnum ParkingOperatingModeEnum
uDZLiterals uDZLitarals uDZliteral, enum=
paymentCreditCard prepay payByPlate
cashBillsOnly payOnEntry payBySpace
cashCoinsOnly payPriorToExit payAndDisplay
tollTag payAndExit ticket
maobileAccount payAfterExit permit
cashCoinsAndBills other app

Userdefined code list -
userGroup : potentially
PaymentBrandsEnum

Figure 16 - PaymentMethod class diagram

Basic Elements (in Place)

The following concepts define data types, enumerations and common classes defined and used
specifically in the <Place> namespace. More widely used data concepts, data types, enumerations
and common classes are defined in Section 6.5 — The PkCommon Domain.

Data Types (for Place)

No specific data types are defined in <Place> namespace. For general data types, see Section 6.5

— The PkCommon domain.
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Enumerations (for Place)
The following enumerations are defined in the <Place> namespace, see Figure 17.
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class Place Enumerations /

esgnumeration,D2...

csgnumeration,D2Enumeration=

wenumeration,D2E...

revarsiblelane
serviceVehiclelan

m

asenumeration,D2E...
AccessTypeEnum

cD2Llitaral=
entry
exit
reversible

wheelChairAccessible
disabledEasements

orientationSystemForBlind People

disabledharked
nane

unknown

other

AccessLaneTypeEnum AccessibilityEnum CoveredEnum

canum, D2Literals u[2litaral= a[2literalw
entryOnly barrierFreeAccessible covered
exitOnly accessForPersonsWithDisahbilities| notCovered

partiallyCovered

toplLevelMotCovered

canumeration,...
PaymentTimingEnum

canumeration,D2Enumer...
OperatingRestricticnEnum

canumeration,D2E...
ElementDescriptorEnum

cD2Lliteral=
floorOrLevel
row
garage

street

cenumeration,D2E...
RoadTypeEnum

cD2Lliteral=
maotorway
trunkRoad
mainRoad
other

cDZlitarals
carpoolOnly
commercialVehicleOnly
freeParking
busCnly
busStop
disabledPersonPermitOnly
electricvehicleOnly
governmentVehicleOnly
loadingZone
loadingZone Commercial
media
residential PermitCnly
5NOW
streetCleaning
parkingTimeLimit
taxiOnly
valetOnly
noParking
noWaiting

a2Literal=
prepay
payOnEntry
payPriorToExit
payAndExit
payAfterExit
other

cenumeration,D2Enu...
HierachyElementType Enum

cgnumeration,...
StructureGrade Enum

uDZliterals
groundLevel
aboweGround
underground

canumeration,D2...
MeansOfPaymentEnum

ul2literal=
paymentCreditCard
cashBillsOnly
cashCoinsOnly
tollTag
maobileAccount
cashCoinsAndBills
prepay
paymentDebitCard
paymentWzluelard
unknown

u[2literal=
Campus
place
subplaceElement
identifiedAres
space

canumeration,D2Enum...
ParkingActivationModeEnum

cD2Lliteral, enum=

payByPlate
payByspace
payAndDisplay
ticket

permit

2pp

cenumeration,D...
StructureTypeEnum

aD2Literal=
onStreet
offstreeturface
offStreetStructure

esgnumeration,D2Enumer...
PedestrianAccessTypeEnum

u[2litaral=
cargoshippingDoor
door
doorWithAccessCredential
dooréWithSecurityReview
emergencykxitDoor

Figure 17 - Enumerations in the Place domain

External Codelists (for Place)

An external codelist exists for <Place> which enables a place owner to define a custom list of
occupancy levels as a code with accompanying definitions for each occupancy level code. For
general external code lists, see Section 6.5 — The PkCommon domain. No specific external code
lists are defined in <Place>. For general external code lists, see Section 6.5 — The PkCommon

domain.
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Occupancy

Introduction to Occupancy
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This section describes concepts used to define occupancy supply and demand for a specified place.

- Supply shows space inventory allocated for use (i.e., for parking, delivery, etc.),

Demand shows the usage of space inventory.

These are defined in the <Occupancy> namespace of the data model.

Supply

class Supply .~

u[2Classw
Supply

a2 Attribute»
+ elementld: VersionedReference
+ guantity: Integer
+  viewType: SupplyViewTypeEnum

+ startValidUsagePeriod: DateTime [0..1]
+ endValidUsagePeriod: DateTime [0..1]

a[2Relation=

a[}2Relation= 9

u[2Class®
SpaceiSpace

HierarchyElementensral

e ZAttribute s
+ externalldentifier: String

—

+ detection: ParkingSpaceOccupancyDetectionEnum [0..1]

o

uDZRelation=

+spaceMaximumlUseableDimensions (0..1

uD2Classs
Space:Dimensions

a2 Attributes
+ length: LinearDimension [0..1]
+ width: LinearDimension [0..1]
+ height: LinearDimension [0..1]
+ area: AreaDimension [0..1]
+ weight: WeightDimension [0..1]

wD2Classe
CommonClasses:RecordType

u D2 Attribute =

+ creator:VersionedReference [0..1]
+ lastUpdate: DateTime

+ lastUpdateUser: String[0..1]

+ creationTime: DateTime [D..1]

+ creatorEmail: String [0..1)

+ creationUser:String [0..1]

canumeration,2Enu...
OccupancyEnumerations:
SupplyViewTypeEnum

al2literals
space\liaw
vehicleView

Figure 18 - Supply class model
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Figure 18 shows the supply side of the <Occupancy> namespace. Through the
HierarchyElementReference class, the Supply data class are linked to an identifiable element within
the Place hierarchy. The Supply class defines the supply quantity as an integer, relevant for a
defined period. If the Supply.startValidUsagePeriod attribute is not set, the SupplyQuantity is
considered to be relevant from the present time until the Supply.endValidUsagePeriod date/time.
The SupplyViewType attribute enables identification of different perspectives of specifying supply:

- spaceView - means that each space is physically marked and identifiable.

- vehicleView - means that vehicle capacity in an area is estimated based on calculating a
capacity via a defined method. (e.g., kerb length divided by a length of vehicle, or the holding
capacity of a specific parking area). The Distributing Party decides on the appropriate means to
calculate the vehicleView (e.g., length of vehicle to use).

The Supply class can be linked to one-to-many identified Spaces whose characteristics can be
defined through the Dimensions class which provides maximum useable dimensions for a space.

Demand

class Demand /I

uD2Classn
R CommaonClasses::RecordType
DemandTable aDZAttributes
—— creator: VersionedReferance [0..1]

lastUpdate: DateTime
lastUpdateUser: String [0..1]
creationTime: DateTime [0..1]
creatorEmail: String [0..1]
creationUser: String [0..1]

+ elementld: VersionedReference
+ frequency: Duration [0..1)
+ creationTime: DateTime

uD2Relationw

u[2Relations
cD2Relations

0.* o

e[2Class
uD2Classe DemandSpaceType
DemandType

aD2Attributes

+ spaceld: Reference [0..%]

+ creationTime: DateTime + actualStart: DateTime [0..1)

+ occupancyCalculation: CalculationTypeEnum [1..%] + actualEnd: DateTime [0..1]

+ count: MonMegativelnteger [0..1) + detectionUpdateTime: DateTime
+ percentage: Percentage [0..1) + astimatedStart: DateTime [0..1]
+ astimatedEnd: DateTime [0..1]

uD2Attributes

uD2Relationn

0.1

aD2Class»
SpaceOccupancylevel

cD2Attributes
+ pccupancylndicator: ReferencedCodelistEntry

Figure 19 - Demand class model
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Figure 19 shows the demand side of the <Occupancy> namespace. Through the
HierarchyElementReference class, the DemandTable class are linked to an identifiable element of
the Place hierarchy. Demand being the quantity of available capacity in use.

The DemandType class indicates the timestamp of the associated demand characteristics, and the
frequency that the demand characteristics are updated.

The DemandType class provides the numeric value, or the percentage of this demand compared to
the total supply and its specific date/time stamp of when the value or percentage is determined.
Only one numeric value or percentage shall be provided. The DemandType class also supports
identification of how the demand is calculated through the occupancyCalculation attribute.

The DemandSpaceType class enables the demand to be defined relative to a specific identified
Space. This can be used to indicate historical demand with the actualStart and actualEnd being
used to provide actual times of occupancy. Current demand uses either the actualStart or
estimatedStart to define the known or estimated start of the Session respectively. Future demand
can be defined by use of the estimatedStart and estimatedEnd to define the estimated Session.

Enumerations (for Occupancy)
The following enumerations are defined in the <Occupancy> namespace — see Figure 20.

class OccupancyEnumerations /

“enumeration,... tenumeration,D2Enumerati... wenumeration,D...
CalculationTypeEnum Ratelsage DurationStart TypeEnum SupplyViewTypeEnum

aD2Literals aD2Literal® wD2Literal®
counted atPurchase spaceView
derived firstlU=se vehicleView
expected
verified

Figure 20 - Enumerations in the Occupancy Domain
External Codelists (for Occupancy)

No specific external code lists are defined in <Occupancy>. For general external code lists, see
Section 6.5 — The PkCommon domain.
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Rates

Introduction to Rates

This section describes concepts used to define rates and tariffs for a specified Place element.
Rates can be associated to a variety of activities including parking, delivery, loading, unloading,

crossing an access point, etc. These are defined in the <Rates> namespace of the data model.

Rate Tables

classRates

RightSpecification " = «D2Versionedidentifiables
Class D2Versionedidenifiables N RateMatrix

uD2Relations

=D2Relations «D2Relztions
v

«D2Versionedidentifiables
RateLineCollection

«D2Versionedidentifiables
RateLine

uD2Versionedldentifiables _+pasrizute

«D2Atribut

Eligibility::Eligibility
«D2Classa

PerUnitinformation

11| «D2Relztions | +

0.1| =D2Attributes
+ dal
+ del

«D2Relztions

+rateTableValidity |1

aD2Ciasss
Validity::OverallPeriod

«D2Class»
RelativeTimeRates

1|+ start:DateTime i .
+ 2Time [0..1 Start: DateTime [0.1]

End: DateTime [0..1]

o

Figure 21 - Rates domain class diagram

Figure 21 details the data structure related to <Rates>, which are used to convey information
concerning tariffs and fee schedules relating to an identifiable element of the Place hierarchy
through use of the HierarchyElementReference.

A RateTable represents a set of charges that are applied to a single RightSpecification for parking
or other operating activities (e.g., delivery permits, rideshare access, etc.) at the Place. Examples
of a RateTable are a weekday charge rate scale in a public, multi-storey car park or evening rates
and weekend rates.

The Validity class associated to the Rate table defines two important time periods related to a Rate
Table:

- overallPeriod.start and overallPeriod.end identifies when the Rate table and associated
attributes are valid for usage. This enables an entity to schedule the release of new
ratetables and communicate when current ratetables will expire. If the overallPeriod.end is
not set, the RateTable is considered to be valid until it is replaced

- period.startOfPeriod and period.endOfPeriod define when the fees and tariffs defined in the
RateTable are available during a specific period to be applied to a Session.

To support the transmission of a RateTable that may contain multiple charging elements; a
RateTable contain one to many RateLineCollection(s). An example could be a RateTable that
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contains a flat rate fee for a reservation, plus a tiered time-based rate structure for charging during
the Session. Each RateLineCollection represents one of those charging elements. A
RateLineCollection is constructed of one-to-many RateLine.

The RateLine concept is flexible and supports a range of different characterisations, which include:

Flat rate — where the Rateline is active, the applied fee charge is a flat rate, unrelated to the
duration or timing of the parking or other type of Session; an example is a flat rate reservation
fee for a Session. Flat rate RateLine are defined by use of defining a value, but no use of the
durationStart, durationEnd or incrementingPeriod attributes.

Flat rate tier — where the applied fee charged is charged in full if the parking or other type of
Session indicates that that specific RateLine is active. Example: in the second hour of a
Session the fee is $1.00 (USD) — for any part of that hour. For a flat rate within a tier, the
RateLine defines the time boundary of the tier by use of the durationStart and durationEnd
attributes and the value attribute to define the charge amount. If used, the
incrementingPeriod attribute, in this case, shall be the same as the period between the
durationStart and durationEnd (i.e., there is one increment). Charging is assumed to occur at
the start of each increment.

IncrementingRate — where the applied fee charged is related to the duration of the specific
tier activated by the parking or other type of Session. This charge type supports a RateTable
that applies for short incrementing periods or time-based small increments of charge.
Example: in the second hour of a Session, charging is done at a rate of 0.05€ every 3
minutes. For an incrementing rate within a tier, the RateLine defines the time boundary of the
tier by use of the durationStart and durationEnd attributes. The incrementingPeriod and the
value attribute indicate the charge amount of each increment (e.g., 0.05€ each 3 minutes.
Charging is assumed to occur at the start of each increment.

Per Unit — where the applied fee charged is based on a per unit of measure where the unit of
measure is user defined. The user defined unit must be specific and explicit in definition.
This user defined unit of measure could be kWh to collect fees for electric vehicle charging or
it could be a passenger count to support a fee structure similar to $5 per passenger in a car.

Under most circumstances the start and end of charging periods are fixed and relative to local time
(e.g., between 8am and 5pm weekdays). In some instances, the charging period and related tiers
may be relevant to a specific event. The reference of a charging period time to another event is
indicated by the use of the relativeTimes set to TRUE in the RateLineCollection and the use of the
RelativeTimeRates class. All times are defined relative to the referenceTimeStart, which is the start
time of the reference event

The applicable currency is defined in the RateLineCollection.

Individual RateLine support the identification of whether tax is applicable within the defined
RateTable or applied in addition to the defined Rate. The value of tax, if included, can be specified
as either a monetary amount or a percentage rate. Taxes may also be applied to a
RateLineCollection in a similar manner. It is common practice for taxes to be applied at the
RateLine level — for example the application of Value Added Tax (VAT) in Europe which is added to
a basic parking fee and declared in the cost of the parking to the end user.

A RateLineCollection indicates whether the child RateLine are a chargeable tariff or represent a
surcharge, which may be partially or fully refundable.
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A RightSpecification is linked to Eligibility without reference to a RateTable when no RateTable is
applicable (i.e., the RightSpecification has eligibility constraints, but no cost is associated).

Eligibility

Each RateTable is applicable to a singular set of criteria and a RightSpecification. The specification
of the qualifying criteria is specified using Eligibility, see Figure 22. Typically, Eligibility is defined at
the RightSpecification, however if within a single RightSpecification access to specific RateTable
requires further qualification, additional Eligibility criteria are defined at the RateTable.

class Eligibility 7

aD2Versionedldantifizblaxs
Eligibility

wD2Attributes
Aultili

«D2Class» 0.
VehicleType

Note: deviation from DATEX |l version of this class
emissionClassification attribute

code list. Within Europe the Euro engine emissions
categorias are providadin the
EmissionClassificationEuroEnum.

{emissionClassificiationEuro attribute in DATEX II) has been
genaralised for multi-regiona| use by usa of 3 user-dafined

uwD2Class»
Emissions

ionLeval: LowEmissionLevelEnum [0..1]

cedCodalListEntry [0..1]
[0.*

zD2Relations

uD2Classn
Qualification

aD2Attributas
withReservation: Boolean [0..1]

«D2Attributes
+ wehiclaType: RafarencedCodalistEntry [},

«D2Classs a
UserQualification

uD2Attributes
+ userGroup: ReferencedCodeListEntry

«D2Classy
Vehicleload

uD2Attributas
+ loadType: ReferencedCodelistEntry

«D2Relations

a«D2Relation=

surceEnum [0..%]

atione .

«D2Class»
PaymentMethod:PaymentMethod

OffaymentEnum [0..%]

ntTimingEnum [0..%]
[min B i

- . .| Userdefined code list - userGroup

potentially UserGroupEnum
Userdafinad code list- vehiclaType
potentizlly VehicleTypeEnum
Userdefined code list - loadType :
potentially LoadTypeEnum

«D2Class=
GrossWeightCharacteristic

«D2Relations

0.z

=D2Attributes

parisonOperatorEnum
onnes
TypeEnum

«D2Relation=

wD2Classn
HeightCharacteristic

uD2Relations

«D2Attributes

or: ComparisonOperatorEnum
resAsFloat

«D2Relations

wD2Classn
LengthCharacteristic

parisonOperatorEnum
laat

=D2Relation=
aD2Relations

«D2Classs
‘WidthCharacteristic

sonDperaterEnum

wD2Class e
LinkedRightSpecification

=D2Attributes
+ qualifyingRightSpec

:VersionedReference

uD2Class=

u«D2Relations

zD2Classw
AssignedRightTimeRelative

RelativeOffsets

wD2Artributas
+ earliestStartRelative: Duration [0..1
+ |atestStartR ive: Duration [0..1)

+ sarliestEndRelative: Duration [0..1
A/' |ztestEndRelztive: Duration [0..1)

aD2Class®
TimesOfDay

Figure 22 - Eligibility class diagram

Copyright Alliance for Parking Data Standards: APDS Information Model 4.0
Version Release June 7, 2022

31




ALLIANCE FOR
PARKING DATA
STANDARDS

Eligibility is specified as a collection of individual Qualifications. A Qualification is specified as a test
with any of the attributes in the Qualification class set. In addition, Qualifications can be specified for
other criteria including vehicle’s emissions classes, maximum and/or minimum values for gross
vehicle weight, load types (passenger, goods, hazardous materials), heights, widths, and length
measures.

Eligibility may be related or defined by membership. Typically, the Qualification in this case is
defined by the withMembership attribute set to TRUE and the membershipName attribute set to the
names of the relevant memberships (e.g., J-Park frequent users club, shoppers, cinema attendees,
event ticket holders, military, industry specific vehicle, etc.). Eligibility may also be based on a user
defined codelist. This allows an entity to define specific lists relevant to their operations to be
shared. User defined code list are available for Emissions, UserGroup, VehicleLoad and
VehicleType.

Furthermore, Eligibility may be defined in relation to a specified active use of a RightSpecification
(linkedRightSpecification attribute). The attribute linkedRightSpecification identifies the
RightSpecification, when used in an AssignedRight associated to a Segment, qualifies the user to
an additional RightSpecification or RateTable (i.e., an active use of a RightSpecification, such as
parking a car). This attribute enables an entity to define a RateTable that is eligible for use if a
RightSpecification with a specific RateTable has been used. (Example: because a parker paid to
park this morning in Zone 1, the parker is eligible to park in the afternoon in zone 1 or Zone 2.)

Eligibility may be specified on a time-restricted basis (AssignedRightTimeRelative) with respect to
an existing held RightSpecification (which is identified via possession of an AssignedRight).
AssignedRightTimeRelative identifies the duration of time that a specific AssignedRight can be
referenced to access a RateTable via the RelativeOffsets class (example, Rightholder is eligible to
use a new specific RateTable if they have used a RightSpecification within 2 hours of requesting
access to the new Ratetable. The time constraints are defined in the AssignedRightRelative and /
or specific times of day the offset). When access to the qualification criteria exists can be defined
via TimesOfDay class (example Rightholder is eligible to use a new specific RateTable if they have
used a RightSpecification within 2 hours of requesting access to the new RateTable between 8am
and 2pm.)
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Enumerations (for Rates)
The following enumerations are defined in the <Rates> namespace — see Figure 23.

class Enumerations /

wgnumeration,D2Enumerati...

wanumeration,D2E...

wgnumeration, D2E...

RefundTypeEnum EnergySourceEnum SurchargeTypeEnum
w2 Literals uDZLiteral= aDZLiterals
surchargeMonRefundable all reservation
surchargePartiallyRefundable battery mabilePayment
surchargeFullyRefundable biodiesel deposit
diesel membershipFee

canumeration, B2Enumeratio...
RateAvailabilityTypeEnum

aD2literals
private
public
restricted

canumeration, B2Enumeratio...
RatelUsage ConditionsType Enum

aD2literals
fixedDuration
fixedMumbar
ance
unlimited

dieselBatteryHybrid
ethanol

hydrogen

liguidGas

Ipg

methane

petrol
petrol950ctane
petrol980ctane
petrolBatteryHybrid
petrolleaded
petrolUnleaded
unknown

other

sgnumeration,D2...
LowEmissionLevelEnum

aDZliteral=
lowlLevelEmission
freeCfEmission

sgnumeration,D2E...
TriggerTypeEnum

canumeration,D2E...
Rateline TypeEnum

alZLiteral=
firstlUse
withTransaction

canumeration, 2Enumeratio...
WeightTypeEnum

cD2Literals
flatRate
incrementingRate
flatRateTier
perUnit

sgnumeration,D2E...
RateTypeEnum

cD2Literals
actual
maximumPermitted

alZLiteral=
contract
daily
EvEnt
hourly

Figure 23 - Enumerations in the Rates Domain
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External Codelists (for Rates)

Multiple external code lists exist for <Rates> which enables a place owner to define a custom list for
the following:

- Emissions: associate to a country or geographic standard list of emission codes for vehicles
- UserGroup: define a list of relevant user groups for the place that define qualification criteria for

a RateTable or RightSpecification.
- VehicleType: define a list of relevant vehicle type for the Place that define qualification criteria

for a RateTable or RightSpecification.
- VehicleLoad: define a list of relevant vehicle load for the Place that define qualification criteria

for a RateTable or RightSpecification.

For general external code lists, see Section 6.5 — The PkCommon domain. Also see Annex D.
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Right

The data concepts with the <Right> domain is presented in Figure 24. Figure 25, Figure 26 and Figure 27 provide sub-models for the <Right> domain.

[ess e
aD2Versioned|dentifiabies «D20asss sDaClzsss
Rates:RateTable CommenClasses::RecordType ReferanceqQuoteExtension
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Figure 24 - Right domain model (overview)
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class Right(1) A

«D2Versionedldentifiables
RizhtSpecification

wD2Versionedldentifiablex»
Eligibility:Eligibility uD2Attributes
elementld: VersionedRaferanca [1..%)

«D2Attributes
nama: MultilingualString [0..1]
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«DZRelations
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+ 4+ + + o+ o+ o+

+
+
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+
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el
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uD2Relations cD2Versionedldentifiable=
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+ name: MultilinguzlString ] +rightPoolValidity «D2Attributes
+ availability: RatefvailabilityTypeEnum uD2Artributas . i
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Figure 25 - Right domain model — submodel 1
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class Right{2) A
aD2Classs
ol put L o oion «D2Classs «D2Versionadidentifiables
M taryWalueli
«D2Attribute s [F— MonetaryValue lonetaryWalueline
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Figure 26 - Right domain model — submodel 2
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class Right(3)
aD2Versionedidentifiables
«D2Versionedidentiables L=
Rightspecification
#D2Versionedidentifiables ORI
Ellzlbility:Ellelbility o0.* sD2Attrbutes *  minessyvakable: rioat [0.1]
" e+ clementic: Versionedreferenca 1. %] -> : ”'”';"""5"‘5_"‘?:_' :::[[311]]
#D2attributes +  type: RightTypeEnum [0..1] #«D2Relations . N -
+  name: MultilingualString [0..1] #D2Relations +  description: MultiingualString [0..%] e BS”’““""T'”*'_ T2 [
+ noFeeTolse: Boolean +  financialReference: String [0..1] : m'::m@e:_ 'Imi'r[;'t]]
+  descoription: Muttilingualstring [0..1] +  hsuer VerslonedReference . N
& prionty: Integer[0..1] +  transferzble: Eoolean +  kzusMethod: 1zzushethodEnum [0..1]
+ combinable: Boclean [0.1] = + ot Condltions: Multlingualsting [0..1] I \Dametens
0%+  ksver: Reference [0..1] = -] sD2Classs
o +  endvalidusageperiod: DateTime [0..1] o D
a.*
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«D2Relation: + estimatedstart: DateTime
#DZRelations + estimatedEnd: DateTime [0..1]
+ cancelTime: DateTime [0..1]
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o.* sD2Relations " + Issuer: VersionedReference* [0..1]
«D2Relation»
o /’ +  EsuanceTime: DateTime [0..1]
sD2versionedi dentifiables o +  ksueMethod: lssuemethodEnum [0..1]
RightPool aDZ1dentifables aD2Versioned dentifiables
Credential Credentlalassigned Lt
aD2Attrbrtes eD2Relation: «D2versioned) dentifiables
+  gtyRelation: Integer - RightHolder #D2Attributes - #D2Attribiste s
+ itslsSuer: Vi 0. + type: OredentiaiTypeEnum +  localidenttfier: String [0..1]
+  distributedassignedRights: Integer a.* +  additionalinformation: String [0..1] +  ksuer: VersionedReference
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1
aD2Relations #DZRelations
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o+ #D2Identifiable:
Holder Credentlal
& »
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Figure 27 - Right domain model — submodel 3
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Figure 28 provides an illustration of key data attributes to RightSpecification.

- Validity Validity . Pool
Place Rate Eligibility OverallPeriod Period Credential (Inventory)
Right Specification
Assigned Planned
Right Use
Financial
Transaction

Figure 28 - Simplified RightSpecification and key data relationships

These are defined in the <Right> namespace of the data model. The <Right> domain includes the
data concepts that define how a facility / place owner or manager authorizes the use (e.g., park,

delivery, pick up, etc.) of a specific Place to various users or vehicles via a Credential at a specific
set of RateTable(s), if a RateTable applies.
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class RightsRatesKeyConcepts /

cD2Versionedldentifiablex
RightSpecification

uOZAttribute
+ elementld: VersionedReferance [1..%]
+ type: RightTypeEnum [0..1]
+ description: MultilingualString [D..%]
+ financialReference: String [0..1]
+ issuer:VersionedReference
+ transferable: Boolean
+ transferableConditions: MultilingualString [0..1]

oo
a[2Relation®
. e :| &
ceD2Versionedldentifiable= -
Rates::RateTabl
- R «D2Versionedldentifiablex
«D3Attributes Eligibility::Eligibility
+ name: Multilingual5tring .
+ availahility: RateAvailabilityTypeEnum o _“Dm"ﬂ:tfsl_ qualString[0.1)
+ responsibleParty: VersionedReference [0..1] name. MUTtiinguzistring 152
£ =T delink-VersionedRefarance 0. 1] 0.1 + noFeeToUse: Boolean
persedelink: VersionedReference [0..1] . . I
. [ o a[2Relations description: Multilingualstring [0..1]
+ \ralldatl:n.E-:.-Ia:n[:l..___ + priority: Integer [0..1)
+ type:RateTypeEnum [D..1] ] . "5ml:|in§l:|l=-_'=lh2_“l=:.=_ri [0..1] =
+ additionallnformation: Url [0..1) N i

uDZRelations

a.*

uD2Classe
Eligibility:Qualification

a2 Attributex
+ withReservation: Boolean [D..1]
+ noFeeTolUse: Boolean [0..1]
+ propulsionEnergyType: EnergySourceEnum [0..%]
+ withMembership: Boolean [0..1]
+ membershipName: MultilingualString [D..%]
+ memberCfOtherRateTable: Boolean [0..1)

Figure 29 - Right - Rates key data concepts

Figure 29 shows the relation of Rightspecification, RateTable and Eligibility. To use
RightSpecification and a related RateTable a user or vehicle shall meet the eligibility criteria for both
the RightSpecification and the RateTable. A Rightspecification defines the permission that is being
granted to a vehicle or user to perform a specific activity (park, deliver, pick up, etc.) or to use a
specific service in an IdentifiedArea. The RateTable defines how the RightSpecification is priced.
Eligibility defines the qualification criteria to use a RightSpecification and RateTable combination.
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Note: A RightSpecification might be available to many, while specific RateTables associated to the
RightSpecification maybe limited based on specific qualifications. Example: A RightSpecification to
park in a facility may have the following set of RateTables:

- Public RateTable: qualification is limited to passenger vehicles

- Resident RateTable: qualification is limited to passenger vehicles and users that are members
of the Resident group (i.e., live in the building)

The RightSpecification defines the operating parameters for parking or related mobility activities
(delivery, pick-up/drop-off, electric vehicles only, etc.)

The RightSpecification is best described as the template of a right (permission to do a specific
action) as defined by the place owner. A RightSpecification is granted to a specific RightHolder by
an entity identified by the AssignedRight.issuer attribute. The AssignedRight.issuer can be the
place owner, a reservation service, or other entities. When identified as the AssignedRight.issuer,
the entity is authorized to sell or distribute the RightSpecification on behalf of the place owner.

When a RightSpecification is granted to a specific RightHolder, an AssignedRight is created. The
AssignedRight includes the information from the RightSpecification as well as specific information
related to the RightHolder (expiration of the AssignedRight, number of uses, etc.). In some cases,
an AssignedRight can include the ability to perform a specific RightSpecification multiple times
(example, Rightholder has prepaid for five (5) parking events). When a specific, future use of the
AssignedRight is initiated, a PlannedUse is generated.

RightSpecification

- Has a unique identification within a place.

- Has a description of the permission (rightspecification) being granted.

- Has an expiration: the date/time when the permission is no longer valid for any user as defined
by the place owner.

- Has a creator: the entity, typically the place owner that defines and authorizes the permission.

- Has authorized credential types to identify methods of proof of holding an AssignedRight.

Data associations to a RightSpecification or AssignedRight:

1. Place: defined earlier in the document. Place defines where a RightSpecification is valid. A
RightSpecification can be associated to multiple Places. When multiple Places are
associated to a RightSpecification, each place owner needs to authorize the
RightSpecification and reference the proper RightSpecification IDs when sharing data.

2. Eligibility: This defines the type of vehicle, customer, or other qualification criteria that is able
to access the RightSpecification. Eligibility may be associated to being a member of a group
(office employee, resident, etc.), a vehicle type (electric car, Truck, passenger car, etc.), or
use of a RightSpecification in a previous Session. Eligibility, in addition to defining the
gualifications to access a RightSpecification, defines the Qualifications requirements to
access specific RateTables. Within the Eligibility class, the ability to combine instances of
RateTable within a RightSpecification is defined via a Yes / No (Boolean) definition. Either
all instances of RateTable associated to a RightSpecification with a common Eligibility can
be combined or they cannot. If Eligibility has the Combinable flagged YES, then instances of
RateTable can be combined in a Session or Segment.

3. Rate Table: RateTable is a specific rate structure that defines how a RightSpecification is
priced. A RightSpecification can have multiple instances of RateTable associated to it as
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long as the instances of RateTable all apply to the same Eligibility requirements defined at
the RightSpecification. Actual pricing in a RateTable may vary based on time of day.

4. Right Pool: shares the number of instances of AssignedRight that are available for use, are
currently in use, or intended for use within a specific RightSpecification in specific date/time
periods by a specific AssignedRight.issuer. A specific calendar (i.e., March 23, March 25,
April 7) can be defined to represent the number of instances of AssignedRight available for
distribution via the Validity class attributes Rightpool.activeStart and Rightpool.activeEnd or
a recurring time period can be defined (Monday - Friday, Saturday-Sunday) via
RelativeValidity.

5. The Validity class associated to the RightSpecification table defines two important time
periods related to a RightSpecification.

a. overallPeriod.start and overallPeriod.end identifies when the RightSpecification and
associated attributes are valid for usage. This enables an entity to schedule the
release of new RightSpecification(s) and communicate when current
RightSpecifications will expire. If the RightSpecification.overallPeriod.end is not set,
the RightSpecification is considered to be valid until it is replaced

b. period.startOfPeriod and period.endOfPeriod define when the RightSpecification are
available during a specific period to be applied to a Session. In association with
RightPool, these attributes define the specific number of instances of
RightSpecification that are available for use, in use, or intended for use in specific
date/time periods. A RightSpecification for monthly parking for a business employee
may have RightSpecification.Period.startOfPeriod and RightSpecification.
endOfPeriod valid Monday through Friday from 6am to 9pm. While a resident may
have a RightSpecification with RightSpecification.Period.startOfPeriod and
RightSpecification.Period.endOfPeriod of Sunday through Saturday 24 hours a day.

6. RightHolder: this is a specific entity [e.g., individual, corporation, and vehicle] that is issued a
RightSpecification by a place owner or AssignedRight.issuer via an AssignedRight. The
RightSpecification, along with additional data related to the RightHolder, is contained in the
AssignedRight class. Associated to a RightHolder are the individuals and/or vehicles able to
access the AssignedRight.

a. A RightHolder may have multiple vehicles associated to one or more credentials
i. Example: a person that has access to more than one vehicle and uses them
interchangeably.
b. A RightHolder may have multiple users associated to one or more credentials
i. Example: a company that provides RightSpecification to its employees under
one contract, or that issues validations to customers to discount their parking.
ii. Example: a family share a defined number of credentials

7. AssignedRight: when a place owner or an AssignedRight.issuer (authorized issuer) grants a
RightSpecification to a specific person or entity, an AssignedRight is created. The
AssignedRight includes the key data from the RightSpecification as well as specific data
related to the RightHolder’s use of the RightSpecification which includes:

a. Approved credential,

b. Expiration date and time of AssignedRight,

c. Rate(s)

d. Valid number of uses, minutes or some other value describing the quantity of use.

e. Additional data on the entity that issued the RightSpecification to the RightHolder.
The issuer can be the place owner, place manager, or an AssignedRight.issuer - 3rd
party entity authorized by the place owner.
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f. Additional data about when the AssignedRight was issued to the RightHolder
g. AssignedRight has one to multiple PlannedUse(s).
h. AssignedRight has financial data defined in two data concepts: MonetaryValue and

Payment

i. Monetary Value: the calculated total value of the AssignedRight based on
duration, number of uses, and RateTable value. This is the expected total value
of the AssignedRight.

ii. Payment: the completed actual payments by an entity for the
AssignedRight. A payment can be the transfer of funds between two
entities (i.e., a payment) or a validation. A validation is a transaction
where one entity has the ability to reduce or agrees to fund a portion of an
AssignedRight for a specific entity.

8. PlannedUse: When an AssignedRight is “activated” for a future use, a PlannedUse class
instance is created. The PlannedUse defines the proposed time to use the AssignedRight in
the future and identifies the credential of the AssignedRight.

The specification defines data models to share financial transaction data as defined in the
MonetaryValue and Payments classes associated to a specific AssignedRight as described above.
The specification also supports sharing financial transaction data between entities for funds
disbursement related to the aggregation of multiple AssignedRight(s) transactions.

Monetary Value

MonetaryValue allows an entity to share the expected value of a transaction (a specific
AssignedRight) in addition to relevant attributes to further define the transaction. The additional
attributes include
- AssignedRight.issuanceDate — the date and time the AssignedRight was issued and the
monetary value was defined
- MonetaryValue.taxincluded — Boolean attribute that denotes if tax is embedded in the fee
presented to the AssignedRightholder or if the taxes are explicitly identified as a separate
charge.
- serviceProvider — the serviceprovider presenting and collecting the MonetaryValue
- MonetaryValueLine — a data class that enables transaction details to be accumulated based on
the type of payment (i.e., base fee, taxes, surcharges, etc.)
o base fee - expected value to be received by place owner or operator (i.e., amount of
calculated RateTable based on Session times)
o tax —expected value of various taxes as defined in rate table
o surcharges — expected value of surcharges as defined in rate table
o discount — expected value of discounts or validations to be applied
- currency — the currency used to define the monetary value
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Payment

Payment allows an entity to share the actual payment values received for a transaction. Attributes
related to Payment include:

- dateCollected — the date the payment was collected

- serviceProvider — the serviceprovider collecting the monetaryvalue

- transactionID — a reference number related to the transaction

- idCode — a user defined field to identify additional details to the transaction such as Customer
Account number or G/L account number

- periodCovered — note field to describe the period a payment covers (e.g. $100 for monthly
parking in August)

- PaymentLine - a data class that enables transaction details to be accumulated based on the
type of payment (i.e., base fee, taxes, surcharges, etc.)
e base fee - value received by place owner or operator (i.e., amount of calculated RateTable

based on Session times)

e tax —value of various taxes as defined in rate table
e surcharges —value of surcharges as defined in rate table
e discount —value of discounts or validations to be applied

- currency — the currency used to define the monetary value

Using PaymentAssignment and Payment, an entity can document financial transactions related to
the disbursement of aggregated transaction amounts to various entities and provide reference to the
individual AssignedRight transactions included in the funds disbursement to facilitate reconciliation
activities.

PaymentAssignment includes the following attributes:
- assignmentID: identification of the specific transaction for the aggregated funds disbursement
- assignedFrom: the entity sending the aggregated funds disbursement
- assignedTo: the entity receiving the aggregrated funds disbursement
- AssignedRights: the matrix of AssignedRight Ids that constitute the aggregated funds
disbursement
- Payment: as defined above

An example of the use of PaymentAssignment is when a PLACE owner disburses funds to a taxing
entity for tax payments and service providers for their services fees. Each disbursement represents
the aggregate amount for multiple AssignedRights

Example: PLACE collects the following payments on the listed AssignedRights

AssignedRight | AssignedRight | AssignedRight | AssignedRight

#1 #2 #3 #4
Base Fee $8.36 $12.23 $10.05 $3.00 $33.64
Taxes /| VAT $1.64 $2.77 $1.95 $1.00 $7.36
Surcharge $1.00 $1.50 $1.50 $4.00
(payable to
Reservation.com)
Surcharge $0.35 $0.35
(payable to
phone.com)
Total $11.00 $16.50 $13.50 $4.35 $45.35
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The Placeowner makes payments to the taxing authority and its two Service providers

PaymentAssignment
Assignment ID: 1234
Assignedfrom: PLACEowner
Assignedto: TaxingAuthority
AssignedRights: AssignedRight#1 , AssignedRight#2, AssignedRight#3, AssignedRight#4
Payment
Taxincluded: N
Datecollected: October 5, 2021
PaymentLine:
PaymentType: Tax
AmountinCurrency
CurrencyValue: 7.36
Currencycode: US$

Assignment ID: 3456
Assignedfrom: PLACEowner
Assignedto: reservation.com
AssignedRights: AssignedRight#1 , AssignedRight#2, AssignedRight#3, AssignedRight#4
Payment
Taxincluded: N
Datecollected: October 5, 2021
PaymentLine:
PaymentType: Tax
AmountinCurrency
Currencyvalue: 4.00
Currencycode: US$

Assignment ID: 3458
Assignedfrom: PLACEowner
Assignedto: phone.com
AssignedRights: AssignedRight#1 , AssignedRight#2, AssignedRight#3, AssignedRight#4
Payment
Taxincluded: N
Datecollected: October 5, 2021
PaymentLine:
PaymentType: Tax
AmountinCurrency
Currencyvalue: 0.35
Currencycode: US$
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financial data will be expanded in future releases of this document.
Enumerations (for Right)

The following enumerations are defined in the <Right> namespace, see Figure 30.
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Figure 30 - Enumerations in the Right Domain

External Codelists (for Right)

No specific external code lists are defined in <Right>. For general external code lists, see Section

6.5 — The PkCommon Domain.
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The data concepts with the <Session> domain are presented in Figure 31.
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clazs Sesslon
#D2Clazss
CommonClasses:RecordType
s D2Attrbutes
+ creator: VersionedReference [0..1)
+  lastUpdate: DateTime
+  lastUpdatelser: String [0..1]
+ creationTime: DateTime [0..1]
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s DZAttrbute: L. - - +  actualstart: DateTime
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Figure 31 - Session domain model
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These data concepts are defined in the <Session> namespace of the data model.

Session includes the data concepts that document the actual act of parking, or other use of an
AssignedRight such as delivery, pickup, etc. A Session captures the ACTUAL use of an
AssignedRight and includes start time, end time, credential, and other relevant data related to an
operational transaction. A Session is not used for future activities.

A Session is broken into one or multiple Segments.

Segments enable a single Session to capture and report changes in RateTable and AssignedRight
during a Session.

A Segment can only have one AssignedRight and RateTable associated to it.
Session

- Has a unique identification within a Place.
- Has a start time and end time.

- Has at least one Segment.

- Is associated to a Place.

Segment

- Is associated to a Session.

- Is associated to an AssignedRight.

- Is associated to a specific RateTable via the AssignedRight.

- Has a start and end time.

- Has a Credential via the AssignedRight.

- Has version control on the AssignedRight (i.e., a Segment starts with one AssignedRight and
then is updated to a new AssignedRight at the end of the Segment, replacing the original).

- Has a Place reference or Space ID.

- Can be associated to one or multiple Observations.

Enumerations (for Session)
No specific enumerations defined in <Session>.
External Codelists (for Session)

No specific external code lists are defined in <Session>. For general external code lists, see
Section 6.5 — The PkCommon Domain.
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Observation

The data concepts with the <Observation> domain are presented in Figure 32.

class Observatlon )

sD2Versioned| dentifiable s
Seszlon::Segment
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E ,:: . + actualEnd: DateTime [0..1]
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Figure 32 - Observation domain model
These data concepts are defined in the <Observation> namespace of the data model.

Observation data includes the data concepts that document the Observation of an entity, individual,
vehicle, etc. in a Place performing an action. Observations can be visual or electronic (e.g., ALPR
read, RFID read, etc.).

Observation:

- has a date/time when the observation is made.
- has a location where the observation is made.
- has an association to a credential observation.
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Credential Observation:

has a reference identification of the Observation.

has a method of observation (ALPR, visual, ticket, RFID, etc.)?
has an observer name (who made the observation).

has a credential type observed (license plate, tag, hang tag).
has the credential identification observed.

Enumerations (for Observation)

The following enumerations are defined in the <Observation> namespace, see Figure 33.

clazs Enumeratlﬂns./

senumseration, D2En. ..
Ob=ervatlonTypeEnum

& D2 Literal=
anipr
witsa
SCAMMET
rfTransponder
chalk

Figure 33 - Enumerations in the Observation domain

External Codelists (for Observation)

No specific external code lists are defined in <Observation>. For general external code lists, see
Section 6.5 — The PkCommon Domain.

Quote

This clause describes the concepts used to define a Quote. There are two data structures to
support the use of Quotes:

1) A QuoteRequest — a request for quote prices on RightSpecification(s) where Eligibility
requirements are met for a specific time range. In some cases, a specific Place may be
defined.

2) A QuoteResponse — a response to a QuoteRequest which provides the option(s) available to
a QuoteRequest that meet Eligibility requirements. Each option in a QuoteResponse is
versionable.

Note: "QuoteRequest" and "QuoteResponse” are abstract super-types (i.e., they define classes
of requests and responses, and are not directly instantiated themselves).

A Quote is a request for a firm price and confirmation of availability of a specific RightSpecification,
at a specific time, by a specific user. A specific Place may also be specified in the request and is
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required in the response. A QuoteRequest should initiate a QuoteResponse being received which
includes relevant option(s) that the meet the criteria of the QuoteRequest and typically includes an
expiration date/time on the QuoteResponse for the recipient to act (i.e., purchase) to obtain/or
purchase an AssignedRight.

A QuoteResponse confirms the requester meets Eligibility requirements and provides the requester
with a price for use of a requested RightSpecification. QuoteRequests and QuoteResponses are
used between systems to allows users to evaluate a purchase of a RightSpecification.
QuoteResponses are not authorizations to use a RightSpecification and do not create an
AssignedRight or assign Credentials. A QuoteResponse needs to be converted into an
AssignedRight by the issuer to provide the acquiring user the right or permission to perform a
specific action, as defined in the RightSpecification in a specific Place.

A QuoteRequest is not the proper means to request general RateTable or RightSpecification details
about a Place. Other data structures exist to support messaging to retrieve these details. The
purpose of a QuoteRequest is to enable a user to inquire about the purchase or acquisition of a
specific RightSpecification at a specific time for a specific Place.

These concepts are defined in the <Quote> namespace of the data model.

QuoteRightRequest - Request for a new transaction

class QuoteRightRequest /

«D2Versioned|dentifiablex»
QuoteRightRequest eDZ2Versionedidentifiable s
ReferencedRightSpecification

u«[12Relations

w02 Attributes .
+ guote5tart: DateTime 1 %[ «D2Attributes
+ guoteEnd: DateTime [0..1] + elementld: VersionedReference [0..1]
+ reguestTime: DateTime + rightSpecificationld: VersionedReference

timePeriod: Duration [0..%]

u«[12Relations

0.1

eD2Class»
CommonClasses::RecordType

cD2Attributes
creator: VersionedReferance [0..1)
lastUpdate: DateTime
lastUpdateUser: String [0..1]
creationTime: DateTime [0..1)
atorEmail: String [0..1]
creationUser: String [0..1]

Figure 34 - QuoteRightRequest class diagram

A QuoteRightRequest class, see Figure 34, (which is versioned identifiable) references one or
several RightSpecification (which is versioned identifiable). A QuoteRightRequest can include the
relevant RightSpecification(s) for the desired Place to be defined. This implies that the
QuoteRightRequest initiator has a current list of available RightSpecification for the Place. NOTE: A
QuoteRightRequest can include requests for multiple RightSpecification in a single request.
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A QuoteRightRequest includes the following data concepts in its data structure:

1) Desired RightSpecification(s) to check availability and confirm Eligibility
a) A QuoteRightRequest can include several RightSpecification(s)
b) At a minimum, one RightSpecification is required
2) Desired Place(s)
a) A QuoteRightRequest can include several Place(s). Place is optional.
3) Targeted period for intended use of a relevant RightSpecification as defined by options:
a) A quoteStart [1] and a quoteEnd [1]
b) A quoteStart with one or several timePeriod durations — which supports the idea of retrieving
quotations for a range of periods with a defined start time (e.g., from 09:30 am for a period of
15 minutes [and also for a period of 30 minutes, 1 hour, 3 hours, etc.).
c) A QuoteRightRequest with quoteStart that is not defined then defaults to the time of the
QuoteRightRequest received.
d) Constraint: either quoteEnd or timePeriod shall be used.
4) Submission time of the QuoteRightRequest.
a) requestTime is the date and time in UTC, the sending party sends QuoteRightRequest
submission.
5) Known Eligibility Requirements.
a) Certain RightSpecification and RateTable require defined Eligibility requirements be met to
be accessible by a requestor. To access Eligibility controlled RightSpecifications and
RateTables, the Eligibility requirements must be included in the QuoteRightRequest.

The QuoteRightRequest can be optionally qualified with attribution using the sub-model under
Eligibility (although this may not be necessary as the requesting part can collect this information
prior by seeking available RightSpecification(s)).

QuoteRightResponse — Response to a QuoteRightRequest for a new Transaction

class QuoteRightResponsa J

aD2Class»
Identifiers

aD2Attributes
+ rateTablald: VersionedRefarence
+ rightSpecificationld: VersionedReference

«D2Relations 1
«D2Versionedidentifiables

QuoteRightResponse

uD2Versionedidentifiables aD2Class»
«D2Attributes «D2Relations Option FinancialQuote
: ::f:;E_:':_E;‘_'i;:j':“Edﬁafara"za - <D2Atributes o ——— op2Attributes
o 0.*+ exact:Boolean [0..1] s tra i String[0..1]
¢TI D=taﬁmi--—ngnum[g - + elementld: VersionedReference [0..1] «D2Relations | o iceFrovide rsionedReference [0..1]
S o + taxincluded: Bo
ateTime
Time: DateTim
a«D2Relations a«D2Relations uD2Relation=
|-:I..1
aD2Classy 1 +alue |1

CommonClasses:RecordType

aD2Classw AmountinCurrency
LT QuoteExpiration Class «D2Class» I:l

+ creator: VersionedReference [0..1]

aD2Attributes

ateUser: g[0..1] + firstComeFirstServed: Boolean
+ creationTime: DateTime [0..1] + expirnyValidUsagePeriod: DateTime [0..1]
+ creatorEmail: String[0..1]
+ creationUser: String [0..1]
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Figure 35 - QuoteRightResponse class diagram

A QuoteRightResponse class, see Figure 35, (which is versioned identifiable) is the documented
response to a QuoteRightRequest and includes a time-period covered for the intended new future
Session. This class documents the Option(s) presented to a requester of a QuoteRightRequest.
An Option lists the specific RightSpecification(s) and RateTable(s) that meet the requirements
defined in the QuoteRightRequest and for which the requester meets Eligibility requirements. When
a QuoteRightResponse includes more than one possibility, the possibilities are defined as Option(s)
and each Option is versioned identifiable.

A QuoteRightResponse includes the following data concepts:

guoteRequestld — versioned identification of the QuoteRightRequest. This provides
traceability between systems on the original request and the response.
RequestTime — The time in UTC that the request from the requester was recorded/registered
by the responder.
ResponseTime — The time in UTC the response is sent by issuer to the requester.
guoteStart — the targeted start date and time for the RightSpecification
guoteEnd — the targeted end date and time for the RightSpecification
Option: a specific aggregation of RightSpecification, FinancialQuote and QuoteExpiration in
response to a QuoteRightRequest. Each Option relates to one available RightSpecification.
Each Option is version identifiable. A specific place optionally may be defined using the
Elementld attribute. Multiple Option(s) might exist in a QuoteRightResponse.
A reason attribute is provided to optionally define a qualification to the QuoteRightResponse.
This is expected to be used optionally in cases when no response Option(s) are given to
provide an explanation. Possible reason includes:

o Does not meet Eligibility requirements (vehicle, group membership, etc.)
RightSpecification not available during time requested
Inventory not available during requested time
No matching specification

O O O

An Option provides the details of the RightSpecification and RateTable that meet
QuoteRightRequest conditions. The Option also includes

FinancialQuote — this represents the total value of the desired RightSpecification based on
an eligibility-met RateTable for the defined target date and times at the desired Place. The
intent of the FinancialQuote is to provide enough information on RightSpecification value for
a requester to decide on purchase, but not enough detail to complete a transaction (i.e.,
detailed tax and surcharge breakdowns, RatelLine(s), RateLineCollection(s)). A value of zero
(not null) in the FinancialQuote is acceptable.

QuoteExpiration. This defines how long the QuoteRightResponse and Option is valid. There
are two possibilities:

o FirstcomeFirstServed: a Boolean value of Y/N shows that the availability and Option
and thus FinancialQuote are available to the requester on a first come first served
basis. There is no assurance that the advertised RightSpecification will be available
based on actual demand.

o ExpiresDateTime: defines a specific date and time that the Option and thus the
FinancialQuote is valid. If not given, means the Option does not expire. This option
allows a requestor time to complete a transaction to secure an AssignedRight.
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QuoteSessionExtensionRequest — Request for an extension of an existing Session

class QuoteSessionExtensionRequest /J

aD2Versionedldentifiablax
QuoteSessionExtensionRequest

w2 Attribute»
+ sessionld: VersionedRefzrence
+ quoteEnd: DateTime
+ suppliedCredential:VersionedRefarence
+ reguestTime: DateTime

a2 Relation=

0.1

wD2Classe
CommaonClasses::RecordType

aD2Attribute »
+ creator:VersionedReferance [0..1]
+ lastUpdate: DateTime
+ lastUpdateUser:String [0..1]
+ creationTime: DateTime [0..1]
+ creatorEmail: String [0..1]
+ creationUser: String [0..1]

Figure 36 - QuoteSessionExtensionRequest class diagram

A QuoteSessionExtensionRequest class, see Figure 36, (which is versioned identifiable) references
a specific, active Session in the request. This version of a request is a shortened version of the
QuoteRightRequest used for a new transaction.

For a QuoteSessionExtensionRequest on an existing Session, the following attributes are required:

- Sessionld

- quoteEnd - this is the new end time of the requested RightSpecification

- requestTime — the time in UTC that the request was sent by requester.

- supplied Credential — the current Credential in use for the current Session. A credential can
be a ticket number, permit number, license plate, or other credential associated to the
current AssignedRight.

The Eligibility criteria is assumed to be the same as supplied when the Session was established. If
the criteria or the status of the user has changed, this is not considered an as extension of the
existing Session.

The Sessionld will provide reference to AssignedRight and other necessary information on the
RightSpecification.
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QuoteSessionExtensionResponse — Response to a QuoteSessionExtensionRequest
for an extension of an existing Session

«class QuoteSessionExtensionResponsa /

«D2Versionedldentifiables
QuoteSessionExtensionResponse

u[2Relation=

aDZAttributes
+ requestSessionExtensionld: VersionedReference

ersionedReference
guoteEnd: DateTime

session|

reaso
requestTime: DateTime
responseTime: DateTime

OuoteRightResponseExtensionReasonEnum [0..1]

«D2Versionedldentifiables
Option

> |

- .

a..

aDZAttributes

+ exact: Boolean [0..1]
eD2Relations | +

elementld: VersionedReference [0..1]

ub2Classe
Identifiers

+ rateTableld: VersionedReference
+ rightSpecificationld: VersionedReference

uD2Attributes

1.%

aD2Classe
Financizl Quote

uDZRelations

«D2Attributes
+ transactionld: String [0..1]
+ sarviceProvider: VersionedReferance [0..1)
+ taxlncluded: Boolean

«[ZRelations «[2Relations

0.1

«DZRelation=

[ ]

«D2Class» 1
CommonClasses::RecordType

+value |1

aD2Classn
QuoteExpiration

«DZAttributas
creator: VersionedReference [0..1]
lastlipdat ateTima
lastUpdateUser: String [0..1]
ationTime: DateTime [0..1]
rEmail: String [0..1]
creationUser: String [0..1]

AmountinCurrency
Class uD2Classe

w02 Attributas
+ firstComeFirstserved: Boolean
+ expiryValidUsagePeriod: DateTime [0..1]

Figure 37 - QuoteSessionExtensionResponse class diagram

A QuoteSessionExtensionResponse class, see Figure 37, (which is versioned identifiable) is the
documented response to a QuoteSessionExtensionRequest for the extension of an existing
Session. This version of a request is similar to the QuoteRightResponse for a new transaction with
the following changes.

A QuoteSessionExtensionResponse includes the following data concepts;

requestSessionextensionID - versioned identification of the QuoteSessionExtension. This
provides traceability between systems on the original QuoteRightRequest and the
QuoteRightResponse.

requestTime - The time in UTC that the request from the requester was recorded/registered
by the responder.

responseTime — The time in UTC that the response was sent by responder.

guoteEnd — the targeted NEW end date and time for the RightSpecification

Option - a specific aggregation of RightSpecification, FinancialQuote and QuoteExpiration in
response to a QuoteRightRequest. Each Option relates to one available RightSpecification.
Each Option is versionidentifiable. A specific Place optionally may be defined using the
Elementld attribute. Multiple Options might exist in a QuoteSessionExtensionResponse.

o Note: given this is an extension to an existing Session, it can be assumed that the
referenced Place (elementld) will be the same as for the existing Session. The
guoted RightSpecificationld may be the same as the RightSpecification for the
existing Session.

reason - provided to optionally define a qualification to the
QuoteSessionExtensionResponse. This is expected to be used optionally in cases when no
response OPTIONS are given to provide an explanation. Possible reason includes:
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Existing Session not found

No EXTENSION possible (Not permitted per the RightSpecification)
Incorrect Credential provided

Inventory not available during requested time

exact - The "exact" attribute indicates whether the QuoteSessionExtensionResponse full
covers the requested period of stay.

An OPTION provides the details of the RightSpecification and RateTable that meet the
QuoteSessionExtensionResponse conditions. The Option also includes

FinancialQuote — this represents the total value of the desired RightSpecification based on
an eligibility-met RateTable for the defined target date and times at the desired Place. The
intent of the FinancialQuote is to provide enough information on RightSpecification value for
a requester to decide on purchase, but not enough detail to complete a transaction (i.e.,
detailed tax and surcharge breakdowns, RateLine(s), RateLineCollection(s). A value of zero
(not null) in the FinancialQuote is acceptable.

QuoteExpiration. This defines how long the QuoteSessionExtensionResponse and Option is
valid. There are two options:

O

FirstcomeFirstServed: a Boolean value of Y/N shows that the availability and Option
and thus FinancialQuote are available to the requester on a first come first served
basis. There is no assurance that the advertised RightSpecification will be available if
all supply has been consumed.

ExpiresDateTime: defines a specific date and time that the Option and thus the
FinancialQuote is valid. If not given, means the Option does not expire. This option
allows a requestor time to complete a transaction to secure an AssignedRight.

A QuoteSessionExtensionResponse optionally can have zero option(s) provided — the semantics of
this are that there are no options available to the QuoteSessionExtensionResponse.

Enumerations (for Quote)

The following enumerations are defined in the <Quote> domain, see Figure 38.

class QuoteEnumerations /

tenumeration, D2Enumeration» tenumeration, D2Enumeration?
QOuoteRightResponseExtensionReasonEnum ResponseReasonEnum
uDZLiteral®» uDZLiteral, enum
existingsessionMNotFound nohMatchingSpecification
noExtensionPoszible nofvailability
incorrectCredentialsSupplied eligibilityRequirementMotMet

rightipecificationMotAvailableAtRequestedTimes

other

Figure 38 - Enumerations in the Quote domain

External Codelists (for Quote)

No specific external code lists are defined in <Quote>. For general external code lists, see Section
6.5 — The PkCommon Domain.
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Common Elements

This clause describes concepts that are shared and commonly referenced by several of the
domains of the overall data model. In general, these define elemental data types, commonly used
enumerations and enumeration lists, location, contact/address and time concepts and some
common classes that behave like complex data types. These are defined in the <PkCommon>
namespace of the data model.

Note: where appropriate, more specific usage data types and enumerations may be defined within a
specific domain of the data model, such as within the <Place> or <Rates> domains. Figure 39
shows packages and classes defined in the PkCommon domain.

class Basles )

=

DataTypes
+ amountafManey +EMafTypetnum
P — + NiReasanType
S + CompansonaperatorEnum

+ CredentialTypaEnum
+ UnitOfTimeEnum
2k OfMonthEnum

+ Boolean

+ CountryCode

+ CurrencyCode

et LineTypaEnum
T ekinMonthEnum
+ ContactTypeEnum
+ Decimal
+ DayEnum
AT DayEnui
R + FunctionTypeEnum
TETE + FuzzyTimeTypeEnum
+ Instance0f0ayinhonthEnum
+Float
+ MonthEnum
+ GmiPosList enthen
+ Parking5paceDccupancy DetectionEnum
+Integer -

+ SpeclalDayTypeEnum
+ UnitofMeas

+ Unitofm

EEEEEEE BB E B E e E e e B e B E B S EVE SV

+ LinHOfM
+ValidityStatusEnum
= #DZPackages «D2Packages
o Times Codellts
+ SubdnisionCo =
+Tan +ExtOpenTime
+Ud +DOperatingTime
+ Varzio +Timgs
£ + validny

#D2Packages #D2Packages #D2Packages
Contacts Location CommonClases
+ DperatorDefinedPlace E +Location A
+ Drganisation 7 +ceason &
E - Responsibility RoleAssignment El + LocationEnumerations
+Ad El + Arealocation
B+ =R
El + Linearfefen
=5 7 +openie
é*:' El&PJtLJatJ
+ ContactPoint El +Namedarea
% + EMaliCommonData
El

+ TelephoneContact

Figure 39 - Common - Basics
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DataTypes (General)

Figure 40 shows data types defined in the PkCommon domain.

class DataTypes
uZ0atatypes uD2Datatypes uDZDatatypes uDZ0atatypes uDZDatatypes uZ0atatypes
Boolean BaseG4Binary MultilingualString DateTime Double Float
uDZDatatypes uD2Datatypes uDZDatatypes uDZ0atatypes uDZDatatypes uZ0atatypes
Long5tring Decimal Integer Time Duration Date
uDZDatatypes uZDatatypes uZ0atatypes uDZ0atatypes uDZDatatypes uZ0atatypes
GmlPosList AmountOfoney NonMegativelnteger Url Reference VersionedReference
cD2Datatypes cD2Datatypes uZ0atatypes uDZDatatypes uD2Datatypes
Percentage MetresAsFloat Tonnes MetresfAsMonMNegative Integer AnglelnDegrees
aD2Datatypes
5tring
uDZ0atatypes uZDatatypes uDZ0atatype s uDZDatatypes uDZDatatypes
NutsCode SubdivisionCode CountryCode Language Code EP5GCode

Figure 40 - Data Types in the Common (PkCommon) domain
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Enumerations (General)

Figure 41 shows enumerations defined in the PkCommon domain.
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class Enumerathons
senumeration, DZEnumeratl... w#enumeration, D... wenumeration, D... wenumeration, ..
CalendarweekinhonthEmnum MonthEnunm DayEnum FunctionTypeEnum
«DZLiterals #DZ2Literals #D2Literalz #D2Literalz
firstuveek January maonday all
seoondiesk february tuesday and
thirdweek manch wednesday or
fourthiwesk aprl thursday nat SEMUMErITION, ...
fifthweek may friday CredentlalmypeEnum
shthiwvesk June saturday
Jukby sunday senumeration, DZENUmEnt... «D;u:;:l»
august Instance0foayl nh onthEnum =
wenumeration, DZEnumerat... september I ::-::r:‘tplate
NlReasonType october W TR Y
TENZIIET firstinstance
— december secondinstance _ii
inapplicable #D2Literals — barcode
missing souarenetres thirdinztance b
fourthlnstance
e w#enumeration, D... —— Fifthirctance i
unknown F uzzy TimeTypeEnum square¥ards griode
withheld oither
#DZ2Literals
senumeration, D2Enumerations | senumeration, DZEnumMe. .. #enumeration, DZEnumeration:
Valldity5tatusEnum dawn ComparkonDperatorEnum Parking5paceOccupancyDetectionEnum
dusk
#D2Literalz zchool wD2Literals «DZLiteralz
acthe holiday equalTo wizual
planned winiter greaterThan anpr
suspended spring greaterThanOrEqualTo imageanakytics
definedBywalidity TimeSpec Summer lessThan widenanakytics
ST lessThanDrEgualTo widecSpace
TpACESEnsor
#enumeration, DZEnumeration: mﬁf LIEZI‘DBEIE mtion
5peclalDayTypeEnum highWater
sDZLterals TR senumeration, DZEnUMmEr. . senumeration, DZERUMEratL.
dayEeforePublicHoliday ':Eﬁaas-nn WnhtOfMeasureWelzhtEnum UntofMeasureDlstanceEnum
publicrcliday pzj:::j;
dayFollowing PublicHoliday p———— #D2Literals #DZLiterals
longweekendDay o tonineshetric metres
inLieuOfPublicHoliday e poundsWeight foot
schoolDay
schoolHolidays
publicEventDay menumeration, DZEN. .. «enumeration, DZEnume. ...
other AddressLineTypeEnum WeekOfMonthEnum
senumeration, DIEmML . senumeration, DZE. .. senumeration, D... &D2Lterals Aliess
ContactTypeEnunm EMaliTypeEnunm UnttOfTinmeEnum apartment firihlecEEEEEE
bullding secondWeskOfMonth
=D2Literals =D2Literals «D2Literals poBox ELEZ AR
operator genaral second unilt fourthweekOfM onth
e helpdask minute reglon HEIZZ AR LT
emeargencyContact customersenvics hour town
securityService indhvidual day districtTemitory
customerservice floor
propertyManager street

Figure 41 - Enumerations in the Common (PkCommon) domain
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These common classes define some complex structures that, in general, operate in a similar
manner to data types, see Figure 42.

class CommonClasses /J

eD2Class»
AmountinCurrency

uD2Attributes
+ value: AmountCfhoney
+ type:CurrencyCode

e[2Class»
VehicleAncillaryldentification

uD2Attribute «
+ country: CountryCode
+ stateProvince: String [0..1]
+ make: String [0..1]
+ model: String [0..1]
+ colour:String [0..1]
+ description: String [0..1]

aD2Classw
RecordType

uDZAttributes

+ lastUpdate: DateTime

+ creatorEmail: String [0..1]
+ creationUser: String [0..1]

+ creator:VersionedReference [0..1]

+ lastUpdateUser:String [0..1]
+ creationTime: DateTime [0..1]

aD2Classs
Arealimension

uD2Classe
LinearDimension

aD2Class»
WeightDimension

uD2Attributes
+ measure: Float

+ unitOfMeasure: UnitdfMeasuredrez

aD2Attributes
measure: Float

unitOffeasure: UnitCfMeasure Distance Enum

uD2Attributes
measure: Float
unitOfdeasure: UnitOffeasure

WeightEnum

Figure 42 - Common Classes in the Common (PkCommon) domain
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External Code Lists

These specifications are intended for global application. In some instances, a well-known defined
list of terms or concepts that may apply in one geographical region may not have relevance
elsewhere, or a specific data supplier may have their own view about, for example, occupancy
levels should be described and banded. To support some flexibility, in a limited number of cases
across the specification as a whole the use of a user-defined external code list is permitted. In each
case the specification provides an example code list which may be preferred in a specific region or
user community. See Annex D for examples.

Figure 43 provides a structure to define and reference user-defined code lists, and then reference
specific entries within a specific code list.

class Codelists -
«D2Versionedldentifizbles «D2ldentifiables
UserDefinedCodelist ReferencedCodelistEntry
aD2Attribute s a2 Attributes
+ creator:VersionedReferance + entryDefinedValue: String
+ locator: Url + codelistld: VersionedReference [0..1]
+ includeMilReasonType: Boolean + codelistEntryld: Reference [D..1]
nEnumerati... T '
Enumerations: " '
NilReasonType «DZRelations "uhﬂ '
a2 Litarals e !
inapplicable 1.% [
missing 3 ReferencedCodelistEntryis designed to
template «D2|dentifiable = provide 2 refarence to ons entry is 3 user
unknown UserDefinedCodeListEntry definad code list.
withheld
T [ Practically, it is proposed to provide the
+ definedValue: String entryDefinedValue (String). Referance an
+ entryDescription: String [0..1] optionally be made to the referenced
+ entrylndex: Intager user-defined code list and the spacific
entry within it.

Figure 43 - Classes to support the definition of external user-defined code lists
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Organisation, Contacts and Address

Organisation

Figure 44 shows a UML class diagram for organisation.
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class OrganisationRole )

«D2Versionedldentifizbles

Placetiierarchy

wD2Attributes
+ name: Multilingual5tri
+ description: Multiling

String [0..1]

+ layer: NonNegativelnteger

+ type: HierarchyElementTypeEnum
+ alias: Multilingual5tring
+ parentld: VersionedRefare
+ childld: VersionedRefere

[0..%]

&

a«D2Relations

a«DZRelations

«D2VersionedId...
OperatorDefinedPlace

aD2Attributes

identifier: String

«D2Relztions + shortname:String [0
aD2Class s + startValidU
’L—_‘“——____: ResponsibilityRole Assignment é//_». + endValidU
a. 1.* + linkToGenera
aD2Attributes

«DZRelations

+ operatorD rence: VersionedReferance [0..1] + type: ContactTypeEnum
agnumeration,D2...
Enumerations::
ContactTypeEnum
aD2Class® «D2Classs «D2Class®
IdentifiedArea:: Subplat Place::Flace eD2Literals
K i operator
«D2Attributes «D2Attributas owner
+ subplaceType: ElementDescriptorEnum [0..1] + timeZone:5tring e oo
f emergencyCo
securityService

«D2Relations «D2Relations

+elementStrestAddress
lg“x

aDZRelations

0.

+streetAddrass
a.*

aD2Classw
Address

+placeStrestAddress

aDZAttributes

+ postcode:Strin
+ city: Multiling

trin‘g [0.1]
ountryCode [0..1]

o=

a«DZRelations

«D2Relation» i

propertyhMa

Vi

a.*

aD2Versionadidentifiables
ContactPoint

1%

eD2Class»
Contact

aD2Attributes
+ unknown: B
+ notDefined: Bo
+ sharaWithPubl

n[o.1] .

«D2Versionedldentifiables
Organisation

aD2Attributes
+ name: String
+ tradingname: String [0..1]

+ linkTolLogo: Url [0..1)

«D2Relations
0.

aD2Class®
Externalldentifier

«D2Attributes
+ identifier: Stri
+ additiona

on:String [0..1)

Figure 44 - Organisation class model
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Contacts

Figure 45 shows a UML class diagram for Contact.

class Contacts /l

uD2Clzsse
aD2Clzsse
Contact
Validity::OverallPeriod
+validityOfContact o -
cO2Attributes L2

u[2Relations 0.1 uwD2Attribute s
+ start: DateTime
+ end:DateTime [0..1] <%

+ unknown: Boalean [0..1)
+ notDefined: Bo [0..1)
+ shareWithPublic: Boolean [0..1]

Location - " uD2Classe
aD2C|ass +contactPointlocation ﬂD2\."Er5I:II'IEd|dE.I'ItI'fIah|E3° ContactByReference
PointLocation: - . EosaPoint
PointLocation 0.* «D2Relztions cD2Attributes
+ contactReference: VersionedReference

'

uD2Relations

«D2Relation=

eDZllasse
0.* 0.* Address

«D2Varsionadldentifiable= «DZRelations

ContactDetails uD2Attribute s

+ postcode: String [D..1)
+ city: MultilingualString [0..1]
+ countryCode: CountryCode [D..1]

uD2Relations

uD2Attributes
+ personMame:String [0..1)

+ personFirstMame: String [0..1) . 28
+ paosition: MultilingualString [0..1] 0.
+ language:la aCode [0..%]
+ fax: String [0. . SERE
0. TelephoneContact

+ urllinkAddress: Url [0..1]
+ logoUrl:Url [0..1] 2D2Classs

+ available24hours: Boolean [0..1] EM =il CommonData
+ responsibility: Multilingua|String [0..%]
+ morelnfo: MultilingualString [0..%] «D2Attributes
+ publizhingAgreement: Boolean [0..1] + primanyFlag

aD2Attributas
+ ituCountryCode: String [0..1]
+ areaCode: String[0..1]
i + localNumber: String [0..%]
oolean [0..1] : + extensionMumber: String [0..%]
il TypeEnum [0..1]

+ typeCode: EM

Figure 45 - Contact class model
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Address

Figure 46 shows the concepts for a delivery or street address are defined from a profile of an
existing 1ISO standard for this purpose, 1ISO-19160-4.

class Address -~

u[2Classw
Address

uD2Attributes
+ postcode: String [0..1]
+ city: MultilingualString [0..1]
+ countryCode: CountryCode [0..1]

sgnumeration,D...
Enumerations::

AddressLineType Enum ’

ul2literal=
apartment
building wD2Relaticns
poBox
unit
region 0.*
towrn _
districtTerritory aD2Classw
floor Addressline

street

uD2Attributes
+ type: AddressLineTypeEnum
+ order: NonMegativelnteger
+ text: Multilingual5tring

Figure 46 - Address class model

Addressing is a complex topic, with significant regional and national variations used. Addressing
data models that attempt to fully model any form of postal or delivery address are inherently
complex and not easy to interpret and therefore it is common practice to provide a simplified model
that supports the definition of most postal or delivery address (street addresses). On initial
inspection of the simple model above some user may think some critical concepts are missing, such
as US States. These have been addressed by the generators of the ISO19160-4 standard by
extensive notes that are not repeated fully here. By way of example, the following can be found in
1ISO19160-4:

- For Region (that can be seen in the AddressLineTypeEnum):

- Element indicating the name of the area within or adjacent to the town in which a delivery point
is located, or via which it is accessed.

- EXAMPLE Hamlet, Estate, Sector, Arrondissement, Conjunto, Colonia Juarez, Kebele 4, Moo
11

NOTE 1: This element appears in the delivery point specification segment. It comprises sub-

elements for levels of district, each with positions, with a type and indicator for each level and

position.

NOTE 2: A district may be a commonly known name for an area, or it may be an area assigned for
postal or administrative purposes. A district or sector may be one of several areas with a similar
naming structure that may include a type and indicator structure.
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NOTE 3: “District” is used by some countries for high level administrative divisions that are mapped
to element region while element district is reserved for sub-divisions of town.

For districtTerritory (that can be seen in the AddressLineTypeEnum):

Element specifying the geographic or administrative area of the country in which the town is
situated.

NOTE 1: This element appears in the delivery point specification segment. It comprises sub-
elements for levels of region, each with positions, with a type and indicator for each level and
position.

NOTE 2: Regions are generally related to administrative rather than to postal geography.
Examples include French Departments, German Lander, British Counties and American States.
Describing Locations

Introduction on Location, and Location Referencing

Nearly all parking and mobility applications need a description of the location of features (physical
objects, restrictions, events, etc.) in a spatial context, both in absolute relationship to the surface of
the Earth, and in relation to other features. One definition of the term "location referencing” or
geolocation would be "description of an identifiable geographic place"; others include "label(s) which
is assigned to a location", or "means to provide information that allows a system to identify
accurately a location".

Many location references may be applicable for the features within a hierarchy. Some examples
include:

- Anx, y coordinate (longitude, latitude) that defines the notional position of the Place as a whole
for coarse representation on a small-scale map of, say, the Place within a Campus.

- A bounded polygon which represents the physical extent of a Place.

- Anx, y coordinate (longitude, latitude) that marks the location of each Vehicular Access to
support SatNav navigation services for routing to the entrances of a Place.

- Anx, y coordinate (longitude, latitude) of a specific parking space to support find-my-car
applications.

The UML classes, attributes and relationship defined below are very largely drawn from existing
recognised standards published by ISO and/or CEN. In some cases, to make these approaches
globally applicable some concepts have been extended.

Conformance to this document allows a data supplier entity to define which location referencing
method and coordinate referencing system it is using based, by reference to entries in the EPSG
register?.
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Location

Location is an abstract class, see Figure 47. Location class model that groups together the different
location referencing methods, which in turn provide several ways to define:

e a Point Location, with a single X, y coordinate.

e a Linear Location, which indicates a location with a length, such as the location on a
stretch of road.

e an Area Location, which defines a polygon, which defines the extent of a feature,
which is often used in map representation.

Each element of the place hierarchy contains both a point and an area location which serves
different purposes for the different elements. This can be seen for Place (Figure 6),
SubplaceElement (Figure 7), IdentifiedArea (Figure 8) and Space (Figure 9).

class Location
u[2Class
Location
-?:DEEIas.sw- «D2Classs n:l:l2l:|as.5n .
PDI!'ItLDEEtH-:I'I'I.. LinearRetorence:: Ared_u-:atu.:rn.. This :.fl.assfhas been
PointLocation LinearLoction Aredocation  [---------- m:.:||:!| ied r:.IIT.It.hE.
ariginal definitionin
fote ) foae B ] CEM DATEX I1.

Figure 47 - Location class model

Linear Location is not used in this Specification but has been included for completeness. No further
details of how to define a linear location area given.
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ArealLocation

Figure 48 shows a UML class diagram for ArealLocation.
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Location
#D2Class#
Arealocation
#DZRelations  “DZRelations #D2Relations s DZRelation:
Ve '
'
e '
// I|
0..1 |lD..]. 'I a.1l 0.1
#D2Classs #D2Clazss wD2Classs GeolsONZeomeny
Mamedarea OpenirAreslocotionReferance GmiMultiPolyzon #D2Classs
GeolSONPolygon
aD2Attributes s D2attributes
+  arsaame: MultilingualString fon ] + gmlareaName: Muttilingualstring [0..1]
+ country: CountryCode [0..1] '
! 4 -
) BRI \ N I
- 1 B o
i | i e
- ' . -
Atleast one of thessaggregated classes
must be present. Ifusing multiple Instances,
producsrs must takecane to ensure they
represant the zamelocation.
aD2Clazze #D2Class#
IzoNamedarea NutsNamedarea
aD2attributes s D2attributes
+ subdivislonType: SubdhvisionTypeEnum + nutsCodeType: NutsCodeTypeEnum
+ zubdivislonCode: SubdivislonCode +  nutsCode: NutsCode

Figure 48 - ArealLocation class model
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LinearLocation

Figure 49 shows a UML class diagram for LinearReference.

class LinearReference /

«[2Relation=

Location

uD2Classn
LinearLocation

¢

u[2Relation=

uDZRelation»

0.1
0.1 9.1
- = w2 lassn [GeolS0NGeometry
o 550 Gml:GmiLineStrin

Openlrlinear:: . wD2Class»
OpenirLinear «D2Attributes s

+ srsDimension: NonMegativelnteger [0..1] [

e + srsMame:String [0..1)
+ poslist: GmlPosList

Figure 49 - LinearLocation class model

Copyright Alliance for Parking Data Standards: APDS Information Model 4.0

Version Release June 7, 2022

ALLIANCE FOR
PARKING DATA
STANDARDS

68



ALLIANCE FOR
PARKING DATA
STANDARDS

PointLocation

Figure 50 shows a UML class diagram for PointLocation.

class PolntLocation

Location

#D2Class»
PolntLocation

sD2Relations #DZRelations #D2Relations

0.1 0.1

GealsONGeometry #D2Class» #D2Clazse

o PolntEyCoordinates OpenirPointLocationReference
#D2Class»

Geol5ONPolnt

sDZattibutes
+ |bearng: angleinDegress [0..1] Lo o]

1

#D2Relations

1

#D2Classe
PolntCoordinates

aDZAttributes
+ 3 Float
+ : Float
+ epsglode: EPSGCode

#DZRelation:

0.3

#D2Classe
HelghtCoordinate

s D2 Attribute
+ heightvalue: MetresasFloat
+ heightType: HelghtTypeEnum [0..1]

Figure 50 - PointLocation class model
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Gml

Figure 51 shows a UML class diagram for GML.

class Gml

eD2Classn
GmilineString aD2Classe
GmiMultiPolygon
a2 Attribute =
+ srsDimension: NonMegativelnteger [0..1] e D2 Attribute s
+ srsMName:String[0..1] + gmlAreaName: MultilingualString [D..1)
+ poslist: GmlPosList

e[2Relations

1.*

uD2Classw
GmiPolygon

a[D2Relations «[D2Relations

+extarior (1 +interior |0..*

a2Classe
GmllinearRing

Figure 51 - GML model
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GeoJSON

Figure 52 shows the GeoJSON model

150N Geol50N -

senumeration=
LocationEnumerations:
Geol50MNType Enum

Geol50MNGeometry

+ type:Geol50NTypeEnum

line5tring
multiLine5tring

,n'ﬁ-, multiPaint

multiPalygon

point

polygon

Geol50MNPoint Geol50MLine5tring Geol50MNPolyson

Geol50NPoint2D

+ coordinates: GeolSONPoint2D [2..%]

Figure 52 - GeoJSON model
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OpenLR

OpenLR is a widely used license-free location referencing approach used in the ITS/Highways
sector. Profiles of it appear in several ISO and CEN standards. For more information see:
http://www.openlr.org/ . Figure 53 shows a UML class diagram for OpenLR.

class OpenlR -
Location Location
eD2Class»
aD2Classn Openlrlinear: a[2Classe
PointLocation:: Openlrlinear Arealocation::
PointLocation Arealocation
AL
sy o
. uD2Relationw
e[D2Relation»
z[2Ralations +oppositeDirection e[O2Ralations
0.1 sfirstDirection |1 0.1 o2
a2Classs au2Classs au2Class
OpenirPoint:: Openlirlinear: OpenirArea::
OpenirPointlocationReference OpenlrlineLocationReference OpenirAreal ocationReference
fos e e ol
Figure 53 - OpenLR class model
Figure 54 shows a UML class diagram for OpenLR Area data concepts.
Class OpenlRAres
«D2Class
OpenirAregLocationReference
D2Classs aD2Classs «D2Classs wD2Classs «D2Classw
OpenirCirclel OpenlrGridLocationReference OpenirPol; € OpenirClosedLinel
«D2Attributes «D2Attributas
+ openlrRadius: MetresAsNonNegativelntege: + openlrNumCol,
+ openlrNumRow
«D2Relations wD2Relationa wD2Relationa “D2Reiatians uD2Rejztions
«D2Relations
+opelrRectzngleGridLocationReference
1 +opelrRectanglelocationReferance 'y 1 . 1= sopenirLastline ™ 1
OpenirPointlocationReference wD2Classs «D2Classs OpenirBaseReferenceFaint OpenirBaseReferencePaint
=D2Classs OpenirRectangle OpenlrPolyzanCarners aD2Classs =D2Classs
OpenlrPaint:: OpenirPaint: OpenirPoint::
OpenirGeoCoordinate Openlrl OpenlrlastlocationReferencePaint
+openLrRectangleLowerlaft +openLrRectangleUpperRight
«D2Ralations «D2Relations «D2Relations «D2Relations
+apenirCoardinates 1 topenirlowerleft 1 +apenirUpperhight 1 topenirCoordinates 3.%
«D2Classs
PointLocation:PaintCoordinatas
aD2Attributas

Figure 54 - OpenLRArea class model
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Figure 55 shows a UML class diagram for OpenLR Linear data concepts.

class OpenlRLinear )

aD2Classs
Openirlinear

'

“D2Relations cDZRelation»

+firstDirection +oppositeDirection
! 0.1

cD2Classx
OpenirLinelocationReference

cD2Relation= , . uD2Relation»
0.1 «DZRelations
+openirOffsets
1 1.*
o OpenirBaseReferencePaint OpenirBaseReferencePaint
OpenLR::0penirCffsets o - . o - -

aD2Classs aD2Classs
cD2Attributas OpenirPoint:: OpenlrPoint::
+ openlrPositiveOffset: MetresAsNonMegativeInteger [0..1] OpenlirlastlocationReferencePoint OpenirLocationReferencePoint
+ openlriegativeOffset: MatresAs NonNegativelnteger [0..1)

Figure 55 - OpenLRLinear class model
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Figure 56 shows a UML class diagram for OpenLR Point data concepts.
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class Opentrroint

#D2Class»
OpenkrGeoCoordinate:

4D2Ckass»
OpenirPointLocationReference

+D2Classs
OpenirBaserointiacotion

#DZAttributes

+  openirOnentation: DpenirOrientationEnum

+ openirsideDTRoad: DpenirsideOfRoadEnum

«D2class
Opent::OpenirOfisets

aDzRslatons 5 5| *D2Attributes

4D2Class»
«D2Relations

D2Relations

+openirConrdinatas |1
+openirCoordinatss

«D2Cassh 1
pointLocation::
PolntCoordinates

OpenirPolWithaccessPolnt

\

«#D2Relatons

i

«D2Relanons

aD2atmhUtes s
+ xrloat
+ y:Float
+  epeglods: EPSCLode

aD2Relations

OpenirLastlocstionR eferencePoint

eOffset: [0.3])
Offset .1
«D2Chsss
OpeniPolrAlangLine
1
«D2chsss
D2classe OpentR: OpenirPathattributes
DpenirLocationReferencePalnt
#DZRelatians q| #ozarbiner
4 openiriowestircToNeXtLRPOIT: OpeniFuncBonalRoadCassEnum
o -

#D2Classy

OpenLR::OpenirBaseReferancePolt

#D2Relations

‘ 1

=D2Class»

‘OpentR::OpenirLineAttributes.

sD2Attrbutes
+  openir class: Oper

tassEnum

+ openirfomofway: Openirf ormOfwayEnum
+ openirgzanng: AngleinDegrees

Figure 56 - OpenLRPoint class model
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Data Types (for Location)

There are no specific data types for the Location package.

Enumerations (for Location)

The following enumerations are defined in the Location package, see Figure 57.

class LocationEnumerations /

sgnumeration, D2En...
OpenlrFormOfWayEnum

cgnumeration,D2...
OpenlrSideOfRoadEnum

canumeration,D2Enumerati...
SubdivisionTypeEnum

aD2literals
undefined
maotorway
multipleCarriageway
singleCarriageway
roundabout
slipRoad
trafficSquare
other

uD2Lliterals
onRoadOrUnknown
right
left
both

senumeration,D2E...
HeightGrade Enum

OpenirOrientationEnum

canumeration, D2Enume...

aD2literals

withLineDirection
againstLineDirection
both

uD2literals
aboveGrade
strade
belowGrade

noOrientationOrUnknown

eenumeration, D2Enumera...
OpenlrFunctionalRoad ClassEnum

aD2literals
fred
frel
frc2
frc3
frcd
fres
fro6
frc?

egnumeration,D2En...
HeightType Enum

aD2Lliterals
ellipsoidalHeight
gravityRelatedHeight
relativeHeight

aEnumeratio...
Geol50NTypeEnum

aD2literals
lina5tring
multiline5tring
multiPoint
multiPolygon
point
polygon

cgnumeration...
MutsCodeType Enum

aD2literals
nuts1Code
nuts2Code
nuts3Code
laulCode
lau2Code

aD2literals
administrativeAtoll
administrativeRegion
administrativeTerritory
arcticRegion
autonomaousCity
autonomousCitylnMorthAfrica
autonomousCommunity
autonomaous District
autonomaousProvince
autonomaousRegion
canton
capitalCity
city
cityMunicipality
cityOfCountyRight
commune
councilArea
county
country
department
dependency
district
districthMunicipality
districtWithSpecialStatus
entity
geographical Entity
EoveErnorate
laender
localCouncil
londonBorough
metropolitanArea
metropolitanDepartment
metropolitanDistrict
metropolitanRegion
municipality
overseasDepartment
overseasRegion
overseasTerritoriz|Collectivity
parish
province
quarter
region
republic
republicanCity
selfGovernadPart
specialMunicipality
state
territorialUnit
territory
twoTierCounty
unitaryAuthority
ward
other

Figure 57 - Enumerations in the Location package

Copyright Alliance for Parking Data Standards: APDS Information Model 4.0

Version Release June 7, 2022

ALLIANCE FOR
PARKING DATA
STANDARDS

75



ALLIANCE FOR
PARKING DATA
STANDARDS

External Codelists (for Location)

No specific external code lists are defined in the Location packages. For general external code
lists, see Section 6.5 — The Common Domain.

Times

Figure 58 shows a UML class diagram for Times data concepts, and Figure 59 shows Validity date
concepts. Figure 60 shows the relationship between Validity, Rates, and RightSpecification.

class Times /|
#D2Clacss
Times
# D2Attributes

+ opendllifear: Boolean

+ avallable2ahours: Boolean

+  openingTimes own: Boolean

+ openingTimezNotspecfied: Boolzan

«D2Relation: ’
/ «D2Relations
o. /
+operating Time
sD2Classs #D2Class3
OperatingTime AccessandEgress
« D2 Attributes
+ exftPossiblestanyTime: Boolean [0..1]
eimvariants
{Each inztance of Dperating Time,
AccessandEgressTime, EntranceDpenTime or DzRelat +DIRelation s
sDZRelations #D2Re
ExitOpenTime each shall use one ormany
Period(s). orone Validity}
o.*
+entranceDpenTime seutOnenTime
«D2Class» &D2Clazzs
#D2Relation: Entrance0penTime ExtDpenTime
&DZRelations
«D2ZRehtion:
«D2Relations
0.1 0.1 0.1
!
#D2Clazsw
Validity -
«D2Attributes
+  walidityStatus: ValidityStatusEnum

Figure 58 - Times class model
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aD2Class»
Validity
aD2Attributes
+ validityStatus: dityStatusEnum
uD2Relations
+validityTimeSpecification 1
aD2Class»
OverallPeriod
aD2Attributes
start: DateTime
+ end: DateTime [0..1]
«DZRelation= «DZRelation=
+vzlidPeriod [0.* +exceptionPeriod | 0.*
«D2Classs «D2Classs
Period =
+recurringFuzyTimePeriod A
. -
ﬂDZAttahPutE.fd.D - - «D2Relztions p.*| cD2Attributes
SEHEIEE ELES me [0..1] + beginOrDuration: FuzzyTimeTypeEnum
+ endOfPeriod: DateTime [0 endOrDuration: FuzzyTimeTypeEnum
pericdName: Multili 1
1
D2Cl;
«D2Relations  «D2Relations «D2Relations w;kln::::th
\ 0.*
0 . . - ) «D2Attributes
srecurringspeciziDay 0..% srecurringTimePeriodOfDay \frecurmingDayWeskionthPeriod + weskinMonth: CalendarWeekinMonthEnum
aD2Classs aD2Class» «D2Classy
SpecialDay imePeriod OfDay DayWeekMonth aD2Classy
WeekOfMonth
aD2Attributex aD2Attributex aD2Attributex <]—
+ intersectWithAppli Boolean + startTimeOfPeriod: Time + applicable yEnum [0..7] 2D2Attributas
specialDayType: Sp 2yTypeEnum endTimeOfPeriod: Time applicableMonth: MonthEnum [0..12] + applicablaWeak: WeekDf\ionthEnum [0..5)
N «D2Classs
' Entrance OpenTime:DaylnMonth
«D2Relations Y 1 =
|'3--1 «D2Attributes
Each day, each weskznd daylnManth: InstanceCfDayinMonthEnum
.mDZEIassn each month can only occur
o A once in this class.
«DZRelations
aD2Attributes
+ startBefore: Time [0..1
endAfter: Time [0
0.
«D2Classs aD2Classs
PublicHoliday NamedArea
«D2Attributes LR
+ publicHolidayName: MultilingualString +  arezName: Multili £

Figure 59 - Validity class model
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150N ComplexObjectValidity /

Rates:RateTable
Eligibility::Eligibility

+ name: MultilingualString
+ availability: RateAvailabilityTypeEnum + name: MultilingualString [0..1)
+ responsibleParty: VersionedReferance [D..1] #f¢ + noFeeTolUse: Boolean
+ rateSupersedelink: VersionedReference [0..1]]0--1 + description: Multilingua|String [0..1]
+ walidation: Boolean [0..1] +  priority: Integer [0..1]
+ type:RateTypeEnum [0..1] + combinable: Boolean[0..1] %2

+ additionallnformation: Url [0..1)

0.*

Right::RightSpecification

+rateTableValidity |1

elementld: VersionedRefarance [1..%]
type: RightTypeEnum [D..1]
description: MultilingualString [0.. ]

Validity::OverallPeriod . . -
+rightSpecificationValidity

* start:DateTime 1 P financialRefarence: String [0..1]
+ end:DateTime [0..1] o + issuer:VersionedRefarance
+ transferable: Boolean
trightPoolValidity | 0.1 + transferableConditions: MultilingualString [0..1]
L=
0.*

Right:RightPool

2ge
ssignedRightslssuer: VersionedReferance
istributedAssignedRights: Integer
vailableAssignedRights: Integer

tyRelation: Integer
5

q
d

Figure 60 - Validity relationship to RightSpecification and Rates

Note 1: In this document, by convention, the start time is considered to be inclusive within a
specified period; and end time indicates the end of a defined period but is considered to not be
included within the specified period.

Example — An on-street parking session has 2 segments (10:03-14:00 and 14:01-15:45). If
observed at 15:45:30, the second segment is considered to have already ended.

This approach must take account of the time resolution used for recording of parking sessions,
observations, etc. within the source system. If times are only recorded to a one-minute resolution,
in the example above 15:44 is considered to be within the second segment; and 15:45 is considered
to be beyond the end of the second segment. If times are recorded to the second resolution the
start time is, by default considered to start at second 00 of the minute and ending occurs at second
59 of the penultimate minute.

Note 2: all date times shall be specified in a format compliant to RFC3339 (Internet Date/Time
Format).
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Facilities
This describes a supporting data domain relating to the description of services and equipment

related to elements of the Place hierarchy. These are specified as a package within the <Place>
namespace of the data model.

Data Types (for Facilities)
There are no specific data types defined in Facilities.

Enumerations (for Facilities)

The following enumerations are defined in the Facilities package, see Figure 61.

«class FacilityEnumerations /
egnumeration, D2ZEnumeration= xenumeration,D2Enumer... egnumeration,D2Enumer...
EquipmentType Enum ServiceFacilityTypeEnum UserTypeEnum

zD2Lliteral= zDZLliterals uD2Lliteral=
bikeParking bikeGarage allUsers
cashMachine bikeSharing commuters
copyMachineOrService cafe customers
defibrillator carWash disabled
dsrcReceiver docstop elderlyUsars
dumpingStation foodShopping employees
electricChargingStation hotel families
elevator Kiosk handicapped
faxMachineOrService laundry hearinglmpsaired
fireExtinguisher leisureActivities hotelGuests
fireHose medicalFacility longTermParkers
fireHydrant maotel members
firstAidEquipment motorcycleGarage men
iceFreeScaffold motorwayRestaurant owernightParkers
informationPoint motorwayRestaurantSmall parkAndCycleUser
informationStele owvernightAccommaodation parkAndRidelUsers
internetTerminal petrolStation parkAndWalkUser
internetWireless pharmacy pensioners
lugeagelocker payDesk pregnantWomen
paymenthiachine police registeredDisabledUsers
picnicFacilities restaurant reservationHolders
playground restaurantselfservice residents
publicCardPhonea shop seasonTicketHolders
publicCoinPhone snackBar shoppers
publicPhone sparePartsShopping shortTermParkers
refuseBin touristinformation sportEventAwaySupporters
safeDeposit truckRep=air sportEwventHomeSupporters
shelter truckWash students
shower tyreRepair staff
snowAndlceRemovalEquipment wvehicleMaintenance subscribers
taoilet unknown visitors
tollTerminal other visuallylmpaired
tyreAirFressureEquipment transportinterchangs wheelchairUsers
waterBasin currencyExchange women
vendinghMachine unknown
watersupply other
wasteDisposal
watarTap
none
unknown
other
occupancySensor
securityCamera
IprCamera
occupancyObjectSensingCamers|
door
emergencyExitDoor
cargoShippingDoor
door#ithSecurityReview
doorWithAccessCredential
dropCffLocation

Figure 61 - Enumerations in the Facilities package
External Codelists (for Facilities)

No external codelist are defined for Facilities. For general external code lists, see Section 6.5 — The
Common domain.
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Energy Infrastructure
This clause describes a support data domain relating to energy infrastructure and specifically

electric vehicle charging. These are defined in the <EnergylInfrastructure> namespace of the data
model. A UML class diagram for energy infrastructure is presented in Figure 62.\

class Energylnfrastructure )

SupplementalFacility

«D2Classs
SupplementalEquipment

wD2Attributes
+ equipmentType: EquipmentTypeEnum

aDZRelations

0.*

u02Clzsss
RefillPoint

«D2Attributes
deliverySubstance: Multilingua|5tring
refillPointindex: Integer
serviceType: ServiceTypeEnum [0..%]
currencyOverride: CurrencyCode [0..%)
authenticat ificationMethods: AuthenticationAndldentificationEnum [0..%)
deliveryUnit: DeliveryUnitEnum [0..1]
maximumDeliveryAmaount: Units [2..1]
minimumDeliveryAmount: Units [0..1
modalType: MultilingualString [0..1]
userinterfacelanguage: LanguzagaCode [0..9]
reservability: ReservationTypeEnum [0..1]

B

«D2Classs
ElectricChargingPoint

c[2Attribute s
externzlldentifier: String [0..1]
usageType: ChargingPointUsage TypeEnum [0..%)
vehicleToGridCommunicationType:
VehicleToGridCommunicationTypeEnum [0..%]
availablzVoltage: Volt [0..%)
availableChargingPower: Watt[D..*]

¢

+ 4+ o+

+

1%

«D2Class»
Connector

uD2Attributes
connectorType: ConnectorTypeEnum
otherConnector: String [0..1]
countryOfDomesticSocket: CountryCode [0..%)
chargingMode: ChargingModeEnum [0..1]
connectorFormat: CannectarFormatTypeEnum [0..1]
maxPowerAtSocket: Watt
voltage: Volt [0..1]
maximumCurrent: Ampere [0..1]

R

Figure 62 - Class model for the Energy Infrastructure domain
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Data Types (for Energy Infrastructure)

The following data types are defined in <Energy Infrastructure>, see Figure 63.

class DataTypes

uDZDatatypex
Watt

uDZDatatypex
Volt

w02 Datatypex w2 Datatypes
Ampere Units

w2 Datatypew
Float

{from DataTypes)

Figure 63 - Data types in the Energy Infrastructure domain
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Enumerations (for Energy Infrastructure)

The following enumerations are defined in the <Energy Infrastructure> domain, see Figure 64.

class Enumerations
canumeration,D... canumeration,D2Enumearations» canumeration, 02 Enumerati...
RefillPointStatusEnum | |AuthenticationAndlde ntificationEnum ChargingPointUsage TypeEnum
ubD2literals a2 literals uD2literals
+ =zwvailable + activeRFIDChip + electricBoat
+ blocked + apps + electricBike
+ charging + calypso + electricalDevices
+ faulted + cashPayment + eglectrichdotorcycle
+ inoperative + creditCard + electricVehicle
+ occupied + debitCard + lorryPowerConsumption
+ outOfOrder + mifareClassic + motorhomeOrCaravanSupply
+ outOfstock + mifareDesfire + overheadlineDrivenVehicles
+ planned + nfc + other
+ removed + owerThehir
+ reserved + phoneDialog j
+ unavailable + phoneShis ST T
A AT + pinpad ConnectorType Enum
4 |+ plc .
; + prepaidCard Sl iEE R
ncen_umeratmn... + rfid + ceed
ChargingMode Enum +  website + rceeb
. + unlimitedAccess o ‘ha“_m“
aD2Literals B + vyazaki
+ modelAClp + domestic
+ modelAC3p + domesticA
+ mode2AClp + domesticB
+ mode2AC3p wenumeration,D2Enu... + domesticC
+ mode3Al3p ConnectorFormatType Enum + domesticD
+ moded DL + domestickE
+ legacylnductive cD2ZLiterals + domesticF
+ ors cableMode2 + domesticG
+ othar cablehMode3 + domesticH
+  unknown otherCable + domasticl
socket + domasticl
canumeration,D2E... + domestick
DeliveryUnitEnum + domesticl
sEnumeration... + domestichd
«D2ZLiterals ServiceTypeEnum + domesticN
litre + domesticO
KWh cDllitarals + iecE0309x2threels
ke fullservice + iecE0309x2thres3
m3 selfsarvice + iecE0309x2threesd
imperizlGallon unsttended + iecE0309x2singlels
usGallon + iech2196T1
gashallonEguivalent + iec62196TICOMBD
canumeration,D2Enumeration= + iece2196T2
VehicleToGrid Communication Type Enum + iece2196T2COMBO
eanumeration,D... + iecE2196T3A
ReservationTypeEnum | | ,n))iterals + i=c62196T3C
nane + pantographBottomUp
mDZLiFeraln is0l511%8 + pantographTopDown
optionz| iec519802 + teslaConnectorEurope
mandatory other + teslaConnectorAmerica
nothvailzble unknown + teslaR
partly + teslas
unknown + other
unspecified

Figure 64 - Enumerations in the Energylnfrastructure domain
External Codelists (for Energy Infrastructure)

No external codelist are defined for <Energy Infrastructure>. For general external code lists, see
Section 6.5 — The Common domain.
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Relationship to CEN DATEX |l Data Modelling Concept and
Framework

This data model defined in this document draws inputs from a number of sources including the CEN
DATEX Il series of standards.

By choice, the Alliance for Parking Data Standards has substantively adopted the DATEX I
modelling approach, as this may facilitate simpler integration, at a later date, to data concepts and
standards defining road traffic management and information concepts.

This model corresponds to the Level C model as defined in EN 16157-1 — in as much as DATEX lI
modelling concepts have been largely adhered to but this model is not purely an extension of the
DATEX Il platform independent data model.

There are some instances of divergence between this model and DATEX Il modelling concepts, but
these exist primarily at a data definition rather than modelling level. Some examples include:

- This model supports the use of a wider range of country codes, language codes and currency
codes than supported in DATEX Il (which is European-focused). In this model these refer to
external codelists.

- This model supports non-SI measurement units that are particularly prevalent in the US (e.g.,
feet, pounds weight).

Conformance with this document shall require platform independent models from which platform
specific models are generated to comply with the UML modelling rules defined in EN 16157-1 and
with the requirements of this model, as defined in this document:

- comply with all stipulated minimum and maximum multiplicity requirements for UML elements
and relationships.

- comply with all definitions, types and ordering.

- employ optional elements as specified.

- comply with all expressed constraints.

It should be noted that conformance with all the structural requirements stated above does not
necessarily ensure that the informational content of that service will be semantically comprehensible
(e.g., the information may be correctly structured, but make no sense).
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Glossary
Term Definition
Alliance Parking The Parking Data Model as specified by the Alliance for
Data Model Parking Data Standards

Data Distributing
Party

Data Receiving
Party

IdentifiedArea

Place Hierarchy

Place

Space

The entity holding data with permission to distribute, that is
issuing data using the specification to other entities

The entity that is requesting or receiving data using the
specification from a reliable data source

A collection of information relating to IdentifiedArea, which are
an identifiable discrete bounded geographic zone that shares
common characteristics and that may be used for parking or
other mobility related purposes.

A collection of information relating to a hierarchy of Place
structures and facilities.

Where a vehicle may park, stand, rest, or briefly transit to
allow a person to change modes of transport (i.e., taxi drop-
off/pickup, ride share drop-off/pickup, valet stand, etc.).

A collection of information relating to a parking space, i.e., a
location normally for parking a single vehicle.
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References

Normative References

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

ISO 639-1:2002 — Codes for the representation of names of languages — Part 1: Alpha-2 code
ISO 639-2: 1998 — Codes for the Representation of Names of Languages — Part 2: alpha-3 codes
ISO 3166 — Country Codes

ISO 4217 — Currency codes

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

ISO/IEC 10646:2012 — Information technology -- Universal Coded Character Set (UCS)
ISO 14825:2014 — Intelligent transport systems — Geographic Data Files (GDF)

ISO 14819-3:2013 — Traffic and Travel Information (TTI) -- TTI messages via traffic message coding
-- Part 3: Location referencing for ALERT-C

EN 16157-1:2018 — Intelligent transport systems — DATEX |l data exchange specifications for
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UML Notation
The UML notation used in this document shall be as described in ISO/IEC 19505-1:2012.

Note: The use of UML notation follows the DATEX Il methodology which is specified in Part 1 of EN
16157:2018.
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