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Foreword

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

ISO collaborates closely with the International Electrotechnical Commission (IEC) on all m
electrotechnical standardization.

atters of

The procedures used to develop this document and those intended for its further mainten|
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteriayneede
d|fferent types of ISO documents should be noted. This document was drafted in accordance
eglitorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Aftention is drawn to the possibility that some of the elements of this documént'may be the s
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. I
a
0

n the ISO list of patent declarations received (see www.iso.org/patents),

Ahy trade name used in this document is information given for thé.convenience of users and
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific te
expressions related to conformity assessment, as well\as information about ISO's adheren
World Trade Organization (WTO) principles in the Techinical Barriers to Trade (TBT) see www
ido/foreword.html.

This document was prepared by Technical ISQATC 127, Earth-moving machinery, Subcommit|
Machine characteristics, electrical and electrouic systems, operation and maintenance.

This second edition cancels and replaeées the first edition (ISO/TS 15143-3:2016), which 1|
tgchnically revised.

The main changes compared to theprevious edition are as follows:

— addition of Annex E {normative) that specifies process for adding new data eleq
ISO/TS 15143-3;

— editorial improvement of the text.

This document jssintended to be used in conjunction with ISO 15143-1 and ISO 15143-2.
Allist of all parts in the ISO 15143 series can be found on the ISO website.
A

ny feedback or questions on this document should be directed to the user’s national standard

ance are
d for the
with the

ubject of
etails of

1y patent rights identified during the development of the document wilkbe’in the Introduction and/or

does not

rms and
e to the

.iso.org/

tee SC 3,

has been

nents to

s body. A

chplete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

This doc
provider

ument is a data schema for data transmitted directly from the equipment manufacturer or
to the equipment owner in a standardized format for the use and convenience of equipment

owners with mixed fleets of equipment.

It defines a set of web services that provide information about fleets of mobile equipment and their
associated telematics data. The information about a fleet is provided as a resource, typically on the

Internet,

at a known Uniform Resource Location (URL).

Customey application can access these resources by sending HTTPS GET requests to the server at.the
given log¢ation. The server responds with an equipment information document whose vocabilary |is

defined i

ISO/TC
Associat
subject.

The goal
enable th
enables ¢
deemed

this document.

127/SC 3 wishes to acknowledge the Association of Equipment Manufacturers and the
on of Equipment Management Professionals for their contributions to prior work on thijs

of this document is to provide direct access by end users to their specific fleet data, and not o
ird parties for data aggregation across end users or other purposest. The use of this document
ach end user or assigned customer application developer to develop’applications for purposé¢s
hppropriate by the end user.

viii
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Earth-moving machinery and mobile road construction

machinery — Worksite data exchange —

Part 3:
elematics data

N
Scope 03

=

This document specifies the communication schema designed to provide mobile ilinery st
filom a telematics provider’s server to customer applications via the Internet. ata is colleg
ajmobile machine using telematics data-logging equipment and stored on a telematics provider]
This document describes the communications records used to request from the serve
r¢sponses from the server containing specified data elements to be@‘f\ in the analysis of
performance and machine management status related with operati% d/or maintenance.

N\

It
wjireless transmission of the mobile machinery data ;\ e telematics provider’s server after
have been collected at the data logger. See Figure 1.

It is applicable to self-propelled earth-moving machinery as %ﬁned in ISO 6165 and mol
construction machinery as defined in ISO 22242 equipped wi% location and time instrumentation.

hitus data
ted from
'S server.
and the
machine

bile road

is not applicable to the on-board data collection, on-b Qd communication protocol (e.g. CANbus) or

the data

R l\ Telematics Provider

3% Party Telematics
O Application Server

2
Q_Q

’E Via the internet

9
S
v
2D

Via the internet—|

————Via the internet

Customer Machin . Customer Machine|
@ ’

OEM B Telematics Server OEM A Telematics Server

Customer Application

Figure 1 — Topography of conceptual mixed fleet telematics system
within the scope of this document
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2 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. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 3779, Road vehicles — Vehicle identification number (VIN) — Content and structure

ISO 6405-1, Earth-moving machinery — Symbols for operator controls and other displays — Part 1:
Common symbols

ISO 6405-2, Earth-moving machinery — Symbols for operator controls and other displays — Parpp:
Symbols for specific machines, equipment and accessories

ISO 7000, Graphical symbols for use on equipment — Registered symbols
ISO 8601 (all parts), Date and time — Representations for information interchange
[SO 10261, Earth-moving machinery — Product identification numbering system

ISO 15143-2:2010, Earth-moving machinery and mobile road construction maehinery — Worksite data
exchangd — Part 2: Data dictionary

[EC 60417, Graphical symbols for use on equipment
ECMA-404, The JSON Data Interchange Format
IETFRF({ 7231, Hypertext Transfer Protocol (HTTP/1.1): Semantics and Context

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
ISO and JEC maintain terminological databases for use in standardization at the following addresses:

— ISO Qnline browsing platformsavailable at https://www.iso.org/obp

— IEC EKlectropedia: available.athttp://www.electropedia.org/

3.1.1
caution fodes referencing number
ISO/IEC [symbol registration number as defined in ISO 7000 and referenced in ISO 6405-1 and
ISO 6404-2.

Note 1 to pntryi€aution codes referencing numbers are returned from the telematics provider (3.1.18) server and
refer to sfandardized symbols representing various conditions present on EMM and mobile road constructign
machinerfy

3.1.2

construction worksite

location of the operation of a fleet of mobile equipment generally identified as construction machines,
where the machines are used to perform work

3.1.3
customer application
end user (3.1.7) or assigned third-party developer application

2 © IS0 2020 - All rights reserved
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3.1.4

data element

instance of data transmitted by the OEM server to the customer application (3.1.3) adhering to the
definition of the quantity or condition described by Clause 11 of this document

3.1.5
discoverability
requirement that the data be stored in such a manner that it can be accessed if necessary

3.1.6
epdpoint
afldress or connection point to the provider’s server for a specific APl method

bte 1 to entry: Endpoints are associated by a URL.

1.7
nd user
ganization owning or operating the mobile machinery or both

o 0O W =

Npte 1 to entry: The end user utilizes the telematics data for the purpose of mahaging the tasks associpted with
wprk performed on a construction worksite (3.1.2).
3

1.8
qult code
s¢t of codes unique to each OEM related to diagnostic trouble'codes as defined in SAE J1939-73

Npte 1 to entry: Fault codes are defined by the OEM and might not be standardized. The customer application
(3.1.3) developer needs to obtain fault code definitions fromeach OEM.

3|1.9
Internet media-type
tyvo-part identifier for file formats on the Internet

3|1.10

link

element to allow the customer application (3.1.3) to be directed to additional data or resources
3j1.11

nmake code
alphabetic string representing the OEM of a specific piece of equipment

3|1.12
njodel
alphanumericstring representing the machine form type and series as defined by the OEM

3|11.13

npmespace
s¢t of.symbols that are used to organize objects of various kinds, so that these objects may be|referred
tq bname

3.1.14
namespace URL
uniquely named elements and attributes in an XML document

Note 1 to entry: Namespaces (3.1.13) are defined in a W3C recommendation. An XML instance might contain
element or attribute names from more than one XML vocabulary.

3.1.15
request
HTTP request to retrieve a complete information set

Note 1 to entry: "Request” can be of one or more HTTP request(s)."

© IS0 2020 - All rights reserved 3
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Note 2 to
Note 3 to
Note 4 to
Note 5 to

3.1.16
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entry: “Request” can be for one or multiple pages.
entry: Fleet snapshot request is a request to retrieve all (or subset) pages for the fleet.
entry: Equipment snapshot request is a request to retrieve all equipment snapshot data.

entry: Time series (3.1.19) request is a request to retrieve all details (or subset) of a piece of equipment.

serial number

alphanu
Note 1 to

3.1.17

snapshat time

date and

3.1.18
telemati
OEM or t

3.1.19

time setfies

sequencq

Note 1 to
fault code|

3.1.20
version
integer t

3.1.21
XML ded
processi

Note 1 to
position d

3.1.22
resourc
equipme

3.2 Ab

For the purposes-of this document, the abbreviated terms given in Table 1 apply.

eric string defined by the OEM identifying a specific piece of equipment

entry: The serial number is generally the PIN as defined in ISO 10261.

time at which the snapshot of the fleet was created

cs provider
hird party providing telematics equipment or services

of data points, typically consisting of successive measurements made over a period of time

entry: Examples of a time series would be the geospatial pesition of a piece of equipment or the set pf
5 (3.1.8) generated by a piece of equipment over a period of time.

hat is used to distinguish different editions_ of,the contract

laration
hg instruction that identifies the, document as being XML

entry: All XML documents should begin with an XML declaration, which should be situated at the firgt
f the first line in the XML.

P owner
ht/fleet owner or end-user

breviated-terms

Table 1 — Abbreviated terms

API application programming interface
DEF diesel exhaust fluid

El electronic interface

EMM earth-moving machinery

FMI failure mode indicator

GPS global positioning system

HREF hypermedia reference URL

ID identification

IETF Internet engineering task force

© IS0 2020 - All rights reserved
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Table 1 (continued)
MA maintenance agency
OEM original equipment manufacturer
PIN product identification number
REL reference attribute
SI systeme internationale (international system of units)
SOAP simple object access protocol
SPN suspeet-parameternamber
URL universal resource location
URN universal resource name
UTC universal coordinated time
UTF-8 unicode transformation format, 8 bit
VIN vehicle identification number
XML extensible markup language

41 Data management and access control

4{1 Polling period

ré¢sponse per 15 min.

The server will supply the last known data to the@pplication independent of the update rate
]

cdverage, telematics settings, etc., so last knéwn data may be significantly older, and may nd
btween server data transmissions.

b
The data provider may cache telematies data or rate limit responses in order to provide th
gpality of service possible.

4|2 Editing the data elements over time
b set forth in ISO 15148-1:2010, A.2 with updated .XSD files to be posted at http://www.jc
J]

p/english2017/1S0/15143/-3/ as they become available. Annex E process shall be followed

Ap accept héader will be included with every request to negotiate the definition of data desir
¢sponse:The accept header will correlate to a version of the ISO document. The version w
ate Steing (YYYYMMDD) when the ISO document was published. See Table 2.

The recommended frequency the telematics provider will Serve data to the customer application is one

from the

achine to the server. The telematics device cemmunication from the machine can vary dye to cell

t change

e highest

he data set identified in.this document is expected to be modified over time in a controlled fashion

manet.or
for this

ed in the
11 be the

T

a
phrpose.
r

D

N

DTE The text in this second edition of this document is referencing “20190501” XSD file folder an|

d relating

URLs; any updates to them are made through the MA.

If no accept header is included in a request, version 1 (20161201) will be assumed. This will be the

format of the data included in the response.

Example xml accept header for version 1:
Accept: application/x.is015143-3.v20161201+xml

Example json accept header for version 1:
Accept: application/x.is015143-3.v20161201+json

© IS0 2020 - All rights reserved
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Table 2 — Version number date string example

Version Data string XSD URL
20161201 http://standards.iso.org/iso/15143/-3/
20190501 http://www.jcmanet.or.jp/english2017/1S0/15143/-3/20190501
3 TBD When http://www.jcmanet.or.jp/english2017/1S0/15143/-3/TBDWhenPublished
Published

4.3 Data element use case

A use cage as described in ISO 15143-1 for each data element defined in this document is presented'{n
Table A.3.

4.4 Ddta element cross reference

The datal element names and attributes identified in this document have been harmenized with similar
data elements defined in ISO 15143-2:2010, Table A.1 and further defined in ISO 15143-2:2010, Table A.p.
The relationships between the data elements in this document and the related{ones in ISO 15143-2 are
presented in Annex A.

4.5 Adcess authentication

Implementers control access via OAuth 2.0 using HTTPS, as defined by the Internet engineering tagk
force (IE[TF). Refer to http://www.ietf.org for additional information.

The telerpatics provider assigns security credential and access information when the end user registers
the fleet| Each telematics provider has its own registration procedure. End users should contact the
telemati¢s provider for information on how to registerifor access to data via this document.

To preveht excessively frequent access, the provider may return the message “429 Too many requestg
or return cached data for requests that are more-frequent than allowed by the provider one per 15 min
interval ps expressed in 4.1.

OAuth provides customer applications, a-secure delegated access to server resources on behalf of|a
resourcel owner. It specifies a process‘for resource owners to authorize third-party access to the server
resourcels without sharing credentials. OAuth allows access tokens to be issued to customer by gn
authoriztion server, with the approval of the resource owner, or end-user. The customer then uses the
access tdken to access the prdtected resources hosted by the resource server.

5 Response formats

This dociiment recommends and describes the use of either of two representation formats: XML versign
1.0 or J[SON.

For exa
files are - -
common schema being located at http://www.jcmanet.or.jp/english2017/1S0/15143/-3/20190501

common.xsd. The file or stream that contains one XML document consists of zero or more records. Each
record consists of several fields, which are detailed below. An XML document is sent without a wrapper
(such as SOAP). Its Internet media-type is application/xml. XML is the preferred representation format.

ples'in this document, XML version 1.0 is used. The recommended encoding is UTF-8. XML

JSON shall be compliant with the ECMA-404 standard representation. Naming conventions for JSON
shall follow XML protocols.

If schema validation is required, use of the XML representation formats is recommended.
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6 XML declaration links to definition segments
XML documents shall begin with an XML declaration which includes the following attributes:

— XML Namespace & URL; snapshotTime; version;

XML namespaces provide a simple method for qualifying element and attribute names used in XML

documents by associating them with namespaces identified by URL references.

The snapshot time is the date and time at which the snapshot of the fleet was created. Its format is

d aad cl fa)
oLl TUCU 11T UIdUotT J.

Declaration Version specifies the version of the XML standard to which the XML document c
S¢e 4.2 for a list of versions.
N
v

hmespace URL identifies the Internet domain address. < Fleet snapshotTime="2015-05-29T1

ersion="1" xmlns="http://www.jcmanet.or.jp/english2017/1S0/15143/-3/20196501"

7| Paging

Apy endpoints that return more than one piece of equipment or list-9f telematics data shall t
This navigation is controlled by the page number parameter ‘present on the endpoint U
endpoint that provides paging shall also include links for easy/navigation to the current (self),
prev), next (next), and last (last) pages. By default, a maximtin of 100 records is returned per

~

8 Discoverability

8/1 General

Initegrators using this document are encouraged to discover the data being supplied. For thi
endpoints presented in this document centain sets of links that allow traversal of pages of dat
as linking to other endpoints within the standard. This allows a program to travel these links
the data that is supported for each-implementation. There are two classifications of endpoints:

(4ee 8.2) and time series (see 8.3). Shapshot endpoints return data for a fleet (see 8.2.2) or a sin
of equipment (see 8.2.3).

8{2 Snapshot endpoint

2.1 General

8

The set of snapshot endpoints listed in 8.2.2 and 8.2.3 use the common schema to provide a
v]ew of a fléet or an individual piece of equipment. A snapshot is a single point in time. Time-se
stich as fault codes and switch status, are not included in the snapshot view.

pnforms.

:57:197”

e paged.
RL. Each
previous

page.

5 reason,
h, as well
and find
snapshot
gle piece

snapshot
ries data,

8|2:2 Fleet snapshot

The snapshot fleet endpoint is defined to be: URL:/Fleet/{pageNumber}. The snapshot fleet
uses the Common Schema. See Annex A.

endpoint

This endpoint provides a snapshot view of the fleet. This endpoint is paginated with a default of 100

records per page. See Annex C.
The detailed specification of each data element is listed in Clause 11.
Fleet snapshot data elements defined in this document are listed here:

— Header information (EquipmentHeader);
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Last

Known Location (Location);

Operating Hours (CumulativeOperatingHours);

Cumulative Fuel Used (FuelUsed);

Fuel

Used in the Preceding 24 hours (FuelUsedLast24);

Cumulative Distance Travelled (Distance);

Cumulative Idle Hours (CumulativeldleHours);

Fuel
DEF

Cu
Aver

Peal

Eni:[:e Condition (EngineStatus);

Remaining Ratio (FuelRemaining);

Remaining Ratio (DEFRemaining);

lative Power Take-Off Hours (CumulativePowerTakeOffHours);
age Daily Engine Load Factor (AverageDailyLoadFactorLast24);
Daily Speed (MaximumSpeedLast24);

Cu
Cu
Cu
Cu

8.2.3

The sing

The sing

The sing
a single
paramet

The PIN
machine

The sing
equipme

Single-el

lative Load Count (CumulativeLoadCount);
lative Payload Total (CumulativePayloadTotals);
lative Non-Productive Regeneration Hours (CumulativeActiveRegenerationHours);

lative Non-Productive Idle Hours (CumulativeNonProductiveldleHours).

ingle-element snapshot
e-element snapshot endpoint is defined:to be: URL: /Fleet/Equipment/{identifier}.
e-element snapshot uses the Common Schema. See Annex C.

le-element snapshot provides the same data as the Fleet Snapshot Endpoint, but is limited {
piece of equipment. This piece of equipment is identified by the inclusion of a PIN or VIN 3
brs in the URL.

or VIN identifier is’ehosen depending upon the classification of the machine as earth-movir
"y according to 1SG6165 or mobile road construction machinery according to ISO 22242.

le-element_Snapshot contains the data elements listed below describing a single piece
ht. The details of each data element are provided in Clause 11.

emeritsnapshot data elements defined in this document are listed here:

LS

g

Heaq

lefinformation (EquipmentHeader);

Last

Known Location (Location);

Operating Hours (CumulativeOperatingHours);

Cum
Fuel
Cum
Cum

Fuel

ulative Fuel Used (FuelUsed);

Used in the Preceding 24 h (FuelUsedLast24);
ulative Distance Travelled (Distance);

ulative Idle Hours (CumulativeldleHours);

Remaining Ratio (FuelRemaining);
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— DEF Remaining Ratio (DEFRemaining);

— Engine Condition (EngineStatus);

— Cumulative Power Take-Off Hours (CumulativePowerTakeOffHours);
— Average Daily Engine Load Factor (AverageDailyLoadFactorLast24);
— Peak Daily Speed (MaximumSpeedLast24);

— Cumulative Load Count (CumulativeLoadCount);

— Cumulative Payload Total (CumulativePayloadTotals);
— Cumulative Non-Productive Regeneration Hours (CumulativeActiveRegenerationHours);

— Cumulative Non-Productive Idle Hours (CumulativeNonProductiveldleHours):

8{3 Time series endpoint

Tlme series endpoints provide a view into telematics data for a single\construction machine
specified time.

he range of a time series is specified by its start date and time and end date and time.

T

These endpoints are designed to be discoverable so that thé\integrating system can follow lin}
of time series telematics data as dictated by the business 1need. A detailed description of these
tglematics data endpoints can be found in Clause 11.

time series endpoint is defined to be: URL:
Fleet/Equipment/{identifier}/{startDateUTC}/{endDateUTC}.

A

/

The set of time series endpoints use the timeseries schema and the common schema.
These endpoints provide telematics data for a single machine over the specified time range.
T

he single piece of equipment is identified by the inclusion of a PIN or VIN as the parameter {id
ir] the URL. A call to both of these endpoints shall return the available readings within the ti
fdr the equipment specified:

The time series endpoints-are
— Locations

— CumulativeOperatingHours
—+ CumuativeFuelUsed

—+ FuelUsedInThePreceding24Hours

over the

ks to sets
linkable

lentifier}
meframe

— CautionCodes

— CumulativeldleHours
— FuelRemaingRatio

— DEFRemaining

— EngineCondition

— SwitchStatus
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— CumulativePowerTakeOffHours
— AverageDailyEngineLoadFactors
— PeakDailySpeed

— CumulativeLoadCount

— CumulativePayloadTotals

— CumulativeActiveRegenerationHours

— CuleativeNonProductiveldleHours

— Faulgs
8.4 Links

8.4.1 (eneral

Each endpoint that returns more than one piece of equipment or message shall include a set of links.
These lipks are used to describe the metadata about the web service call/Each link shall contain|a
relationghip (rel) and a hyperlink (href).

— Linkfs
— Relationship (rel)
— Hyperlink (href)

8.4.2 Reference attribute (rel)

The refefence attribute describes the link. Paginated services shall include a collection of links that
describe(the current page (self), next page (nekt), previous page (prev), and last page (last).

The tim¢ series summary endpoints contain links to the available telematics data for each piece pf
equipment. These links are referenced by the name of the type of telematics data. Acceptable strings for
the reference element of a time series;summary response are as follows:

— Locgtions

— Curr:[:lativeOperatingHours
— CumjpulativeFuelUsed
— FuelsedInThePreceding24Hours

— Distance

— Cautteftcedes

— CumulativeldleHours
— FuelRemaingRatio

— DEFRemaining

— EngineCondition

— SwitchStatus

— CumulativePowerTakeOffHours
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— AverageDailyEngineLoadFactors

— PeakDailySpeed

— CumulativeLoadCount

— CumulativePayloadTotals

— CumulativeActiveRegenerationHours

— CumulativeNonProductiveldleHours

— Faults

8/4.3 Hypermedia reference URL (href)

The hypermedia reference URL (href) is a reference to another endpoint. These references are
s¢ that available data is discoverable by automated systems. The reference shotld be an absoly

9| Date and time formats

Al]l date and time stamps in an XML document shall be formatted as'1SO 8601 (all parts) “date g
that includes the year, month, day, hour, minutes, and seconds. It.does not include fractional s¢
the information available to the server does not include minutes and seconds, the minutes and

Dpte and Time are expressed as: YYYY-MM-DDThh:mm:ssZ.

NPTE In accordance with ISO 8601 (all parts), minutes and seconds are optional.

[y

0 Data fields summary

provided
te URL.

nd time”
conds. If

seconds

afe set to zero. It is expressed in universal coordinated timé& f{UTC) with the use of the UTC indicqtor (“Z").

The data elements identified in this doeument are summarized in Table 3 with the supporting aftributes
iff the order of presentation in the XML response to a request. The parameters in parentheses in Table 3
are names of data elements and attributes found in the .XSD files.
Ahnex A contains a cross(reference table that harmonizes data element names and valug domain
names defined in ISO 15143-2 with the provisions of this document. The data element and pttribute
ngmes found in the .X8D listings in Clause 11 and on URN http://www.jcmanet.or.jp/english2p17/1SO/
1b143/-3/20190501“are listed adjacent to data element names and value domain names dg¢fined in
190 15143-2:2010;-Tables A.1 and A.2.
Table 3 — Data elements and attributes
Data element Attributes
— Telematics Unit Installation Date (UnitInstallDateTime)
— Equipment Make (OEMName)
— Equipment Model (Model)
Header information (EquipmentHeader)
— Equipment ID (EquipmentID)
— Serial Number (SerialNumber)
— OEM ISO Number (PIN)?2
a  PIN and VIN are interchangeable and mutually exclusive. PIN is the name used in common.xsd.
© IS0 2020 - All rights reserved 11
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Table 3 (continued)

Data element

Attributes

Last known location (Location)

Date and time (datetime)
Latitude of location (Latitude)
Longitude of location (Longitude)

Altitude of location (Altitude)

Units of Altitude (AltitudeUnits)

Date and time (datetime)

Operatinig hours

(CumulativeOperatingHours) — Cumulative operating hours (Hour)
— Date and time (datetime)

Cumulative fuel used (FuelUsed) — Unit of measure of fuel (FuelUnits)

Cumulative fuel used (FuelConsumed)

hours (F

Fuel useiin the preceding 24

elUsedLast24)

Date and time (datetime)
Unit of measure of fuel (FuelUnits)

Fuel used preceding 24 hours (FuelConsumed)

Cumulat

ve distance travelled (Distance)

Date and time (datetime)
Unit of measureof'distance (OdometerUnits)

Cumulative distance travelled (Odometer)

Date and time (datetime)

Caution (odes (CautionMessages) — Caution codes referencing number identifier (Identifier)
— < Description of caution (Description)
Cumulative idle operating hours “\"Date and time (datetime)
(CumulativeldleHours) — Cumulative idle hour (Hour)
— Date and time (datetime)
— Fuel remaining ratio (Percent)
Fuel rempining ratio (FuelRemaining)
— Unit of Measure of Fuel Tank (FuelTankCapacityUnits)
— Fuel Tank Capacity (FuelTankCapacity)
— Date and time (datetime)
— DEF remaining ratio (Percent)
DEF rempinifigratio (DEFRemaining)

Unit of Measure of DEF Tank (DEFTankCapacityUnits)

DEF Tank Capacity (DEFTankCapacity)

Engine condition (EngineStatus)

Date and time (datetime)
Engine number (EngineNumber)

Engine running (Running)

Digital input state (SwitchStatus)

Date and time (datetime)
Digital input number (SwitchNumber)

Is switch on or off (IsOn)

a2 PIN and VIN are interchangeable and mutually exclusive. PIN is the name used in common.xsd.

12
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Table 3 (continued)

Data element Attributes

Cumulative power take-off hours — Date and time (datetime)

(CumulativePowerTakeOffHours) — Cumulative power take-off hours (Hour)

Average daily engine load factor (Average- Date and time (datetime)

LoadFactorLast24) — Average daily load factor (Percent)
— Date and time (datetime)

BHeak Daily Speed (MaximumSpeedLast24) |— Unitused for speed (SpeedUnits)
— Peak speed (Speed)

(qumulative Load Count — Datetime (datetime)

(FumulativeLoadCount)

— Cumulative load count (Count)

— Date and time (datetime)

()

umulative Payload Totals — Unit of measure for payload (PayloadUnits)

(FumulativePayloadTotals)

— Cumulative payload (Payléad)
(Qumulative Non-Productive — Date and time (datetinte)
Regeneration Hours
(CumulativeActiveRegenerationHours) — Cumulative regeneration hour (Hour)
(jumulative idle non-operating hours — Date and titne (datetime)
(FumulativeNonProductiveldleHours)

— Cumulative non-productive idle (Hour)

— Diagnostic Trouble Code Identifier (Codeldentifier)
—:Date and time (datetime)

= Code severity (CodeSeverity)

Diagnostic Trouble Codes

(biagnosticTroubleCode) — Code description (CodeDescription)

— Temperature units (TemperatureUnit)

— Ambient air temperature (AirTemperature)

— Description of Code Source (CodeSource)

0

PIN and VIN are intef¢hangeable and mutually exclusive. PIN is the name used in common.xsd.

[y

1 Data field descriptions

1.1, General

Enhdpoints (requests) shall be sent from the customer application to the telematics provider seriver; 11.2
to 11.21 contain examples of URL describing the endpoints. Illustrative examples of two optional URLs
are listed below.

Option 1
URL: /Fleet/Equipment/ID/{OEM ISO identifier}/Locations/{startDateUTC}/{endDateUTC}/
{pageNumber}

Option 2
URL:/Fleet/Equipment/MakeModelSerial/{makeCode}/{model}/{serialNumber}/ Locations/
{startDateUTC}/{endDateUTC}/{pageNumber}.

The format of Option 1 is preferred.
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Option 1 is used when the machine is identified by a PIN or a VIN. Option 1 contains the argument
/ID/{OEM ISO identifier}.

Option 2 is used when the machine is identified by serial number but a PIN or VIN is not available. If
using Option 2 URLs; make code, model, and serial number are required to be supplied in the Fleet
Response. Option 2 contains the argument /MakeModelSerial/{makeCode}/{model}/{serialNumber}.

Only Option 1 is listed in 11.2 to 11.21. However, Option 2 may be supported by the OEM if desired.

Each response field is descrlbed in detall in 11 2 to 11 21 Responses from the endpomts prov1de spec1f1c
time serje citre 3 2 S
days of data. Results are pagmated w1th a default of 100 records per page.

The common schema referenced in each of the data elements listed in 11.2 to 11.21 are found in Annex|C
and are|posted to URN http://www.jcmanet.or.jp/english2017/1S0/15143/-3/, where the filenanje
describef the data element.

NOTE This document uses decimal points where the text indicates XSD format.
11.2 Machine header information

11.2.1 General
Header Information (EquipmentHeader)

— Telematics Unit Installation Date (UnitInstallDateTime)

— Equipment Make (OEMName)
— Equipment Model (Model)

— Equipment ID (EquipmentID)
— Serigl Number (SerialNumber)
— OEMISO Number (PIN)

NOTE PIN and VIN are both 17-character fields. Either one is acceptable depending upon the classification pf
the specific machine. PIN is the name'used in the file common.xsd.

11.2.2 Telematics unit installation date

This datp and time deScribes when the telematics unit was installed on the machine. Its format fis
describefl in Clause 9-This field is optional, and if blank, it is assumed that the telematics unit was
installed when the-machine was built.

11.2.3 Equipment make

IfthlS dd d UIEIIIEIIL ib ulldVdi‘ld‘UlU, L}lUll il. ib pupuldu:d Wil.h bldllkb. If Llle ddl.d t!lelllUllL ib dVdild‘UlU, Lhtn
the equipment make is returned. This field is optional.

11.2.4 Equipment model

Equipment Model is the model or series of the machine. The data type of the equipment model is string.
Its length is unbounded. If this data element is unavailable, then it is populated with blanks. If the data
element is available, then the equipment model is returned. This field is optional.
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11.2.5 EquipmentID

The end user shall provide this information to the telematics provider during fleet registration. Because
this field is defined by the end user, it is not a unique identifier. Its data type is string, and its length is
unbounded. This field is optional.

11.2.6 Serial number

The serial number identifies the specific instance of the machine for those machines that are not
identified by a PIN or a VIN. The data type is character string and the length is unbounded. This field is
optional.

Ifla PIN or VIN is assigned to the machine, the PIN or VIN shall be used in place of the serijal number.

[1.2.7 OEM ISO identifier (PIN or VIN)

he PIN shall be as defined by ISO 10261. PIN is used for earth-moving machinery and may be used for

1
PIN and VIN are mutually exclusive.
T
other types of off-road machines.

he VIN shall be as defined by ISO 3779. VIN is used for on-road vehicles.

T
Allisting of the .XSD declaration for the equipment header caibe found at URN http://www.jcmanet.or
J

jp/english2017/1S0/15143/-3/20190501 /common.xsd.

1/1.3 Last known location

111.3.1 General

The last known equipment location is expressed by the following fields.
— Lastknown location (Location)

— Date and time (DateTime)

— Latitude of location-(l:atitude)

— Longitude of location (Longitude)

— Altitude oflgcation (Altitude)

— Units,ef\Altitude (AltitudeUnits)

1[1.3.2 Date and time of location

Thedate and time indicate when the machine was at the described location. Its format is desfribed in
Clause 9.

11.3.3 Latitude of location

The latitude is expressed as a signed decimal number with six digits of precision in the range from
-90.000000° to +90.000000°. The latitude at the equator is represented by 0°. Latitudes north of the
equator are represented as positive numbers; those south, by negative numbers.

11.3.4 Longitude of location

The longitude is expressed as a signed decimal number with six digits of precision in the range from
-180.000000° to +180.000000°. The prime meridian at Greenwich is represented by 0°. Longitudes to
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the west of the prime meridian are represented as negative numbers; those to the east, by positive
numbers.

11.3.5 Altitude of location

The altitude is expressed as distance above mean sea level of the machine’s location. Altitude is reported
in metres. This field is optional.

This description does not consider the geodesic model used in any GPS system. There can be a small
difference between reported altitude when the value is derived from different GPS systems. This data

element

11.3.6 |

The altit
is mand4

11.3.7 1
URL:
/Fleet/E
SCHEMA
The sche

http://w|

11.3.8 1

<?xml vd
<xs:schd

<XS3
schemal.d

<Xs

/>

s the unique altitude value expressed in SI units.

Jnit of measure of altitude

1de of the location shall be expressed in metres. If altitude is included in the response, this fie
tory. It shall have the value “metre”.

Location time series endpoint (request)

uipment/{OEM ISO Identifier}/Locations/{startDateUTC}/{endDateUTC ageNumber
S: Time Series Location Schema, Common Schema
ma (.XSD) file can be found at URN
ww.jcmanet.or.jp/english2017/1S0/15143/-3/20190501/Locations.xsd

Location response schema (response)

rsion="1.0" encoding="utf-8"?>

ma

attributeFormbDefault="unqualified"

elementFormDefault="qualified™

xmlns:xs="http://www.w3.0rg/20801/XMLSchema"
targetNamespace="http://www:jcmanet.or.jp/english2017/I1S0/15143/-3/20190501"
xmlns="http://www. jcmapetror.jp/english2017/IS0/15143/-3/20190501"
version="1.0.0"

include
cation="http: //lwww.jcmanet.or.jp/english2017/I1S0/15143/-3/20190501/common.xsd" />

Jelement nafeé="LocationMessages">

<xs:complexXType>
<xsisequence>
<xs:element name="Links" type="Links" minOccurs="1" maxOccurs="unbounded'

<xs:element name="Location" type="Location" minOccurs="0"

maxOccu?

1 1o laalll
|ssnsvAvAvER AT A v

</xs:sequence>
</xs:complexType>

</xs:element>

</xs:schema>

16
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11.4 Operating hours

11.4.1 General

The current lifetime total cumulative operating hours of the machine is expressed by two separate
fields as shown below. This data element is optional (see Annex B).

— Operating hours (Cumulative Operating Hours)

— Date and time (DateTime)

— Cumulating operating hours (Hour)

NPTE Cumulative operating hours generally coincides with service meter hours.

[y

[1.4.2 Date and time of operating hours

The date and time indicate when the operating hours of the machine was recorded. The datetinje format
gdescribed in Clause 9.

—e

1/1.4.3 Operating hours

The current total lifetime operating hours of the machine is expressed as the cumulative quantity of
time during which the machine’s engine has been running. This is generally the value of the hgurmeter
oh the machine.

NPTE The value domain for operating hours is defiheéd in ISO 15143-2:2010, Table A.2, “time_3" (e.g.
hhhhhh.##).

1l:.4.4 Operating hours endpoint (request)
L:

~

leet/Equipment/{identifier}/CGmulativeOperatingHours/{startDateUTC}/{endDateUTC}/

{ihageNum ber}

CHEMAS: Time Series Operating Hr Schema, Common Schema

S
The schema (XSD) file can be found at URN
ht

111.4.5 Operatinghours schema (response)

<Pxml version="1.0" encoding="utf-8"7?>

<ks:schema

attributeFormbDefault="unqualified"
elementFormDefault="qualified"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
ﬁ-:vgoi—?\'{:maq?:no—"hﬁ-fp- LLLL jnm:na+ or 31\ onrj'lw' h201 Is0/15143/-3/20100507]"
xmlns="http://www.jcmanet.or.jp/english2017/I50/15143/-3/20190501"
version="1.0.0"

<xs:include schemalocation="http://www.Jjcmanet.or.jp/english2017/I50/15143/-
3/20190501/common.xsd" />

<xs:element name="CumulativeOperatingHoursMessages">
<xs:complexType>
<xs:sequence>
<xs:element name="Links" type="Links" minOccurs="1" maxOccurs="unbounded"
/>
<xs:element name="CumulativeOperatingHours"
type="CumulativeOperatingHours" minOccurs="0" maxOccurs="unbounded" />
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</xs:sequence>
</xs:complexType>

</xs:element>

</xs:schema>

11.5 Cumulative fuel used (preferred)

11.5.1 General

The tota amount of fuel consumed by the machine is expressed by three separate fields. This data

element
element

— Cum

11.5.2 1

The datd
describe

11.5.3 1

represents the cumulative amount of fuel used by the machine since its manufacture. This\data
s optional (see Annex B).

ulative fuel used (FuelUsed)
Date and time (DateTime)
Unit of measure of fuel (FuelUnits)

Cumulative fuel used (FuelConsumed)

Date and time of cumulative fuel used

and time indicates when the machine had used the spécified amount of fuel. Its format [is
d in Clause 9.

Jnit of measure of fuel used to date

The qua

shall havie the value “litre”.

11.5.4

The valu

11.5.5 (
URL:

/Fleet/E
SCHEMA

The sche
http://w|

tity of fuel is expressed in litres. If cumulative:fuel used is included in the response, this field

mount of fuel used to date

e is expressed as an unsigned infeger, which includes all values from 0 through 4 294 967 295.

[umulative fuel used endpoint (request)

guipment/{identifier}/CumulativeFuelUsed /{startDateUTC}/{endDateUTC}/{pageNumber}

S: Time Seriés-Cumulative Fuel Used, Common Schema

ma (.XSD) file can be found at URN
ww.jemanet.or.jp/english2017/1S0/15143/-3/20190501 /cumulativefuelused.xsd

11.5.6 (

lumulative fuel used schema (rncpnncn)

<?xml version="1.0" encoding="utf-8"?>
<xs:schema

<xXs:

attributeFormbDefault="unqualified"

elementFormDefault="qualified"

xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.jcmanet.or.jp/english2017/IS0/15143/-3/20190501"
xmlns="http://www.jcmanet.or.jp/english2017/IS0/15143/-3/20190501"
version="1.0.0"

include schemalocation="http://www.jcmanet.or.jp/english2017/IS0/15143/-

3/20190501/common.xsd" />
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<xs:element name="FuelUsedMessages">
<xs:complexType>
<xs:sequence>
<xs:element name="Links" type="Links" minOccurs="1" maxOccurs="unbounded"
/>
<xs:element name="FuelUsed" type="FuelUsed" minOccurs="0"
maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>
</xs:element>

</xs:schema>

111.6 Fuel used in the preceding 24 hours (alternative, not preferred)

1/1.6.1 General

The quantity of fuel the machine used during the previous 24 h period is expfessed by three|fields as
shown below.

Flel used in the preceding 24 h is not the preferred measure of fuel consumption, but it may b¢ used as
ah alternative to cumulative fuel used.

he term “24 hours” refers to the last 24 h of elapsed clock time,not the last 24 h of machine operation.
his data element is optional (see Annex B).

T
T
— Fuel used in the preceding 24 hours (FuelUsedLast24)
— Date and time (DateTime)

— Unit of measure of fuel (FuelUnits)

— Fuel used in preceding 24 hours (Fuel€onsumed)

[uy

[1.6.2 Date and time of fuel use in the preceding 24 hours

—3

he date and time indicate when(the 24 h period ended, during which the machine used the ppecified
amount of fuel. Its format is described in Clause 9.

1/1.6.3 Unit of measure(of fuel used in the preceding 24 hours
I[flcumulative fuel usedin the preceding 24 h is included in the response, this field shall have the value
“litre”.

101.6.4 Fuelused in the preceding 24 hours

The date.and time indicate the end of the 24 h period, during which the machine used the gpecified
amotnt of fuel. Its format is described in Clause 9.

Thts Tield Indicates the quantity of fuel that was used by the machine, during the 24 h period that ended
at the specified date and time. Its data type is decimal.

11.6.5 Fuel used in the preceding 24 hours endpoint (request)
URL:

Fl Equipment/{identifier}/Fuel InThePr ing24Hour rtD T ndD T
eNumber}

SCHEMAS: Time Series Cumulative Fuel Used, Common Schema
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The schema (XSD) file can be found at URN

11.6.6 Fuel used in the preceding 24 hours schema (response)

<?xml version="1.0" encoding="utf-8"?2>
<xs:schema

attributeFormDefault="unqualified"

elementFormDefault="qualified"

xmlns:xs="http://www.w3.0rg/2001/XMLSchema"

fargetNamespace="http: www . jcmanet or dn/english?2017/TS0/15143/-3/201908501"

<XS1
3/201909

<XS

/>

maxOccu

</ X9

</xs:sch

11.7 Cumulative distance travelled

11.7.1 (

The dist
fields as

Cumulat

its manuffacture. This data element-is:optional (see Annex B).

— Cum

11.7.2 1

xmlns="http://www.jcmanet.or.jp/english2017/IS0/15143/-3/20190501"
version="1.0.0"

include schemalocation="http://www.jcmanet.or.jp/english2017/IS0/15143/~
01/common.xsd" />
element name="FuelUsedLast24Messages">
<xs:complexType>
<xs:sequence>
<xs:element name="Links" type="Links" minOccurs="1" maxOccurs="unbounded'
<xs:element name="FuelUsedLast24" type="FuelUsed'\TainOccurs="0"
s="unbounded" />
</xs:sequence>
</xs:complexType>
:element>

ema>

heneral

ince the machine has travelled (regaundléss of direction) while operating is expressed by thrg
shown below.

ve distance travelled is the total distance travelled by the machine, under its own power, sin¢

ulative distance travelled (Distance)
Date and time (DatéFime)
nit of measure.of distance (OdometerUnits)

Cumulative distance travelled (Odometer)

Date.and time of distance

The date and time indicate when the machine had travelled the cumulative distance. Its format is
described in Clause 9.

11.7.3 Unit of measure of distance

When available on a machine, the distance travelled by the machine shall be expressed in kilometres.
If cumulative distance travelled is included in the response, this field shall have the value “kilometre”.
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11.7.4 Cumulative distance travelled

When available on a machine, this field indicates the cumulative distance the machine has travelled as
of the specified date and time. Its data type is decimal. The value shall contain one significant digit to
the right of the decimal with the smallest unit of resolution equal to 0.1 km.

11.7.5 Cumulative distance travelled endpoint (request)

URL:

Fleet/Equipment/{identifier}/Distance/{startDateUTC}/{endDateUTC ageNumber

/]
SCHEMAS: Time Series Distance, Common Schema
The schema (XSD) file can be found at URN

ht

1[1.7.6 Cumulative distance travelled schema (response)

<pxml version="1.0" encoding="utf-8"?>

<ks:schema

attributeFormDefault="unqualified"
elementFormDefault="qualified"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.jcmanet.or.jp/engbish2017/I1S0/15143/-3/20190501"
xmlns="http://www.jcmanet.or.jp/english2017/Is0/15143/-3/20190501"
version="1.0.0"

<xs:include schemalocation="http://www.jettanet.or.jp/english2017/150/15143/~-
3f20190501/common.xsd" />

<xs:element name="DistanceMessages'X
<xs:complexType>
<xs:sequence>
<xs:element name="Links" type="Links" minOccurs="1" maxOccurs="unb¢unded"

<xs:element namé="Distance" type="Distance" minOccurs="0"
mgxOccurs="unbounded" />
</xs:sequence
</xs:complexTyp&>
</xs:element>

<fxs:schema>
1.8 Cautiomcodes referencing number

1[1.8.1 General

Chution codes arising from machine operation are expressed by three fields as shown below. This data
element is optional

— Caution Codes (CautionMessages)
— Date and time (datetime)
— Caution codes referencing number identifier (Identifier)

— Description of caution (Description)

11.8.2 Date and time of code

The date and time indicate when the given code identifier occurred on the asset. Its format is described
in Clause 9.
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11.8.3 IEC/ISO symbol reference number identifier

The caution code reference number identifier shall be the ISO 7000 or IEC 60417 registration number

of the sy

mbol on the machine’s display used to provide an alert about a system problem, event or state.

This data element indicates the number of a code that occurred as a specific date and time.

Symbol registration numbers shall be as given in ISO 6405-1 and ISO 6405-2. The data type is string,
and its length is unbounded. This data element is optional (see Annex B).

11.8.4 Code description

The codq description is a string of text that describes the meaning of the code (e.g. “air filter blocked’
Symbol dlescriptions shall be as given in ISO 6405-1 and ISO 6405-2. The data type is string; and its

length is

11.8.5 (Caution codes referencing number endpoint (request)

URL:

/Fleet/Ejguipment/{identifier}/CautionCodes/{startDateUTC}/{endDateUTC ageNumber
SCHEMAS: Time Series Caution Codes referencing number Schema, Common Schema

The schejma (.XSD) file can be found at URN
http://www.jcmanet.or.jp/english2017/1S0/15143/-3/20190501 /CautionCode.xsd.

11.8.6 (Caution codes referencing number schema (response)

<?xml vd
<xs:schd

>
<XS
3/201909
<xs
/>

Jelement name="CaptienMessages">

L—

unbounded. This data element is optional (see Annex B).

rsion="1.0" encoding="utf-8"?>

ma

attributeFormDefault="unqualified"

elementFormDefault="qualified"

xmlns:xs="http://www.w3.0rg/2001/XMDSchema"

targetNamespace="http://www. jcmahet.or.jp/english2017/IS0/15143/-3/20190501"
xmlns="http://www.jcmanet.or.jg/english2017/15S0/15143/-3/20190501"
version="1.0.0"

include schemalocations™http://www.jcmanet.or.jp/english2017/IS0/15143/-
01/common.xsd"/>

<xs:complexType>
<xs:sequente>
<xsmedlement name="Links" type="Links" minOccurs="1" maxOccurs="unbounded'

Vv

¥Xs:element name="CautionDescription" minOccurs="0" maxOccurs="unbounded'
<xs:complexType>
<xs:sequence>
<xs:element name="Identifier" type="xs:string"/>

<xs:element name="Description" type="xs:string"/>

</xs:sequence>
<xs:attribute name="datetime" type ="xs:dateTime" use="required"/>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>

</xs:element>
</xs:schema>
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11.9 Cumulative idle operating hours

11.9.1 General

The current lifetime total cumulative idle operating hours of the machine is expressed by two fields:
date-time and cumulative idle operating hours. This value generally coincides with idle service meter
hours. This data element is optional (see Annex B).

The manufacturer shall define idle for each machine model. The definition of idle state is unique to
each manufacturer. Whether “idle” is a productive or non-productive state is user defined. Each OEM
id expected to communicate to the user how idle has been calculated for each machine model. This
t¢chnical specification does not attempt to define “idle”.

— Cumulative idle operating hours (CumulativeldleHours)
— Date and time (datetime)

— Cumulative idle hours (Hour)

1/1.9.2 Date and time of cumulative idle operating hours

The date and time indicate when the idle hours of the machine was recorded (i.e. when the yalue for
cimulative idle operating hours was valid). Its format is described in Clause 9.

[1.9.3 Cumulative idle operating hours

DTE The value domain for operating hours isvdefined in ISO 15143-2:2010, Table A.2, “time 3” (e.g.

1
The value is expressed as a decimal.
N
hhhhhh.##).

[uy

[1.9.4 Cumulative idle operating hours'endpoint (request)
RL:

Fleet/Equipment/{identifier}/CumulativeldleHours/{startDateUTC}/{endDateUTC}/{pageNumber}

CHEMAS: Time Series Cumulative Idle Hours, Common Schema

he schema (XSD) file can be found at URN

\:re v N o

101.9.5 Cumulative idle operating hours schema (response)

<pxml vexrsion="1.0" encoding="utf-8"?>
<ks:schema
attributeFormbDefault="unqualified"
elementFormDefault="qualified"

llllllb. —ulll_L,bJ. WWW.Wo . OLY U\Jl llJ_ADk,llCchl"
targetNamespace="http://www.jcmanet.or.jp/english2017/I1S0/15143/-3/20190501"
xmlns="http://www.jcmanet.or.jp/english2017/1S0/15143/-3/20190501"
version="1.0.0"

<xs:include schemaLocation="http://www.jcmanet.or.jp/english2017/I1S0/15143/-
3/20190501/common.xsd" />

<xs:element name="CumulativeIdleHoursMessages">
<xs:complexType>
<xs:sequence>
<xs:element name="Links" type="Links" minOccurs="1" maxOccurs="unbounded"
/>

<xs:element name="CumulativeIdleHours" type="CumulativeIdleHours"
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minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>
</xs:element>

</xs:schema>
11.10 Fuel remaining ratio

11.10.1General

The perdentage of fuel remaining in the fuel tank of the machine is expressed by four fields as show
below. This data element is optional (see Annex B).

— Fuelremaining ratio (FuelRemaining)
— DPate and time (DateTime)
— Fuel remaining ratio (Percent)
— Unit of measure of fuel tank (FuelTankCapacityUnits)

— Fuel tank capacity (FuelTankCapacity)

11.10.2Date and time of percentage of fuel remaining

The datefand time indicate when the percentage of fuel remaining was valid. Its format is described
Clause 9,

11.10.3Fuel Remaining Ratio

This fielfl indicates the estimated percentage of fuel remaining in the machine’s fuel tank as of t}
specified date and time. Its data type is decimalwith a maximum of 3 digits to the left of the decim
and with 2 digits to the right of the decimal. Itincludes all values from 0.00 to 100.00.

11.10.4Unit of measure for fuel tank capacity

Fuel tank capacity shall be expressed'in litres. If fuel tank capacity is included in the response, this fie
shall havle the value “litre”.

11.10.5Fuel tank capacity

This field indicates theé-capacity of the fuel tank. The value is expressed as an unsigned integer, whic
includes pll values-{rom 0 to 4 294 967 295.

11.10.6Fuel remaining ratio endpoint (request)

n

1e
hl

d

URL:

Fleet/Equipment/{identifier}/FuelRemaingRatio/{startDateUTC}/{endDateUTC ageNumber
SCHEMAS: Time Series Fuel Remaining, Common Schema

The schema (.XSD) file can be found at URN
http://www.jcmanet.or.jp/english2017/1S0/15143/-3/20190501 /FuelRemaining.xsd.

11.10.7Fuel remaining ratio schema (response)

<?xml version="1.0" encoding="utf-8"?>
<xs:schema
attributeFormDefault="unqualified"
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elementFormDefault="qualified"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"

targetNamespace="http://www.jcmanet.or.jp/english2017/1S0/15143/-3/20190501"

xmlns="http://www.jcmanet.or.jp/english2017/I50/15143/-3/20190501"
version="1.0.0"

<xs:include schemalocation="http://www.jcmanet.or.jp/english2017/IS0/15143/~-
3/20190501/common.xsd" />

<xs:element name="FuelRemainingMessages">
<xs:complexType>

<xs:sequence>
<xs:element name="Links" type="Links" minOccurs="1" maxOccurs="@mnb

<xs:element name="FuelRemaining" type="FuelRemaining" minOccurs="0
mgxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>
</xs:element>

<fxs:schema>
11.11 Percent of DEF remaining

1f1.11.1General

The percentage of DEF remaining in the DEF tank of the machine is expressed by four fields 4
below. This data element is optional (see Annex B).

— DEF remaining ratio (DEFRemaining)

— Date and time (DateTime)

— DEF remaining ratio (Percent)

— Unit of measure of DEF tank {DEFTankCapacityUnits)
— DEF Tank capacity (DEETankCapacity)

ey

[1.11.2Date and time of percent DEF remaining

—3

he date and time indicate when the DEF remaining ratio was valid. Its format is described in |

[1.11.3Percent of DEF remaining

1

This field indicates the estimated percentage of DEF remaining in the machine’s DEF tank
specified date and time. Its data type is decimal with a maximum of 3 digits to the left of thd
ahd with-2 digits to the right of the decimal. It includes all values from 0.00 to 100.00.

unded"

s shown

Clause 9.

hs of the
decimal

1A Ynitof measure for PEFtankcapacity

DEF tank capacity shall be expressed in litres. If DEF tank capacity is included in the response,
shall have the value “litre”.

11.11.5DEF tank capacity

this field

This field indicates the capacity of the DEF tank. The value is expressed as a decimal with up to 2 digits

to the right of the decimal.

11.11.6Percent DEF remaining endpoint (request)

URL:

© IS0 2020 - All rights reserved
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Fleet/Equipment/{identifier}/DEFRemaining/{startDateUTC}/{endDateUTC ageNumber

SCHEMA

S: Time Series DEF Remaining, Common Schema

The schema (.XSD) file can be found at URN
http://www.jcmanet.or.jp/english2017/1S0/15143/-3/20190501 /DEFremaining.xsd.

11.11.7Percent DEF remaining schema (response)

<?xml version="1.0" encoding="utf-8"?>

<xs:schq

<XS 3
3/201909

<XS

/>

maxOccu

</xd

</xs:sch

11.12 K

11.12.14

This valy
by three

— Engi

Ia

attributeFormDefault="unqualified"

elementFormDefault="qualified"

xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.jcmanet.or.jp/english2017/IS0/15143/-3/2019050L1"
xmlns="http://www.jcmanet.or.jp/english2017/IS0/15143/-3/20190501"
version="1.0.0"

include schemaLocation="http://www.jcmanet.or.jp/english2017/IS©/15143/~
01/common.xsd"/>
element name="DEFRemainingMessages">
<xs:complexType>
<xs:sequence>
<xs:element name="Links" type="Links" minOccydrs="1" maxOccurs="unbounded'
<xs:element name="DEFRemaining" type="DEERemaining" minOccurs="0"
s="unbounded" />
</xs:sequence>
</xs:complexType>

relement>

ema>
ngine condition

heneral

e is an indicator of the current'status of the machine’s engine running state, which is expressgqd
fields as shown below. This/data element is optional (see Annex B).

ne condition (EngineStatus)
Date and time (DateTime)
Kngine number (EngineNumber)

Enginesunning (Running)

11.12.2]

Date and time of engine condition

The date and time indicate when the machine’s running status changed (i.e. from a running to not
running state or from not running to a running state). Its format is described in Clause 9.

11.12.3Engine number

The engine number is an unbounded alphanumeric string assigned by the OEM representing the unique
engine in the construction machine.
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11.12.4Engine condition

Engine condition is the running state of the engine as of the specified date and time. This data type is

Boolean with false (i.e. 0) indicating not running and true (i.e. 1) indicating running.

The intent of this data element is to supply a record of changes from engine running on to engine not

running and from engine not running to engine running.

11.12.5Engine condition endpoint (request)

RL:

Fleet/Equipment/{identifier}/EngineCondition/{startDateUTC}/{endDateUTC}/{pageNumbe

r}

CHEMAS: Time Series Engine condition, Common Schema

he schema (XSD) file can be found at URN

EE 9 s o

1/1.12.6 Engine condition schema (Response)

<Pxml version="1.0" encoding="utf-8"7?>

<ks:schema

attributeFormDefault="unqualified"
elementFormDefault="qualified"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema

xmlns="http://www.jcmanet.or.jp/english@0%7/I50/15143/-3/20190501"
version="1.0.0"

<xs:include schemalocation="http://wWw.jcmanet.or.jp/english2017/IS0/15143/~
3/20190501/common.xsd" />

<xs:element name="EngineStatusMé&ssages">
<xs:complexType>
<xs:sequence>
<xs:element name="Links" type="Links" minOccurs="1" maxOccurs="unb

<xs:elemefit\'name="EngineStatus" type="EngineStatus" minOccurs="0"
mgxOccurs="unbounded" />
</xs:sequende>
</xs:compleXType>
</xs:element>
<[xs:schema>

1/1.13 Digital input state

1[1.13.1.General

This+value is the current status of any digital input on the machine available manufacturer’s t

targetNamespace="http://www.jcmanet.or.jpkertglish2017/IS0/15143/-3/2019050]

unded"

lematics

device, which is expressed by three fields as shown below. A digital input on a telematics device is a
gate or proximity switch. Other forms of switches and logic outputs may be used. This data element is

optional (see Annex B).
— Digital input state (SwitchStatus)
— Date and time (DateTime)
— Digital input number (SwitchNumber)

— Switch state, on or off (IsOn)

© IS0 2020 - All rights reserved
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11.13.2Date and time of digital input set response

The date

and time indicate when the digital input changed (i.e. from off to on or on to off). Its format is

described in Clause 9.

11.13.3 Digital input number

The number of the digital input indicates the specific input on the telematics devices whose state

changed

(i.e. on to off, or off to on) as of the specified date and time. The value is expressed as an

unsigned integer, which includes all values from 0 through 4 294 967 295.

11.13.41
Digital iy
Boolean
11.13.51
URL:
/Fleet/E
SCHEMA

The sche
http://w|

11.13.61

<?xml vd
<xs:schd

<xXs 1
3/201904

<xs

/>

Jelement name="GwltchStatusMessages">

Digital input state

put state is the state of the specified switch as of the specified date and time. This data type|is
with false (i.e. 0) indicating not running and true (i.e. 1) indicating running.

Digital input state endpoint (request)

uipment/{identifier}/SwitchStatus/{startDateUTC}/{endDateUT ageNumber
S: Time Series Switch Status Schema, Common Schema

ma (.XSD) file can be found at URN
ww.jcmanet.or.jp/english2017/1S0/15143/-3/2019050%/SwitchStatus.xsd.

Digital input state schema (Response)

rsion="1.0" encoding="utf-8"?>

ma

attributeFormbDefault="unqualified"

elementFormDefault="qualified"

xmlns:xs="http://www.w3.0rg/2Q001/XMLSchema"
targetNamespace="http://www.Ffchidnet.or.jp/english2017/IS0/15143/-3/20190501"
xmlns="http://www.jcmanet.orngp/english2017/IS0/15143/-3/20190501"
version="1.0.0"

include schemalocatien="http://www.jcmanet.or.jp/english2017/IS0/15143/-
01/common.xsd"/>

<xs:complexT{pe>
<xs:sefuence>
<x8velement name="Links" type="Links" minOccurs="1" maxOccurs="unbounded'

<xs:element name="SwitchStatus" minOccurs="0" maxOccurs="unbounded">
<xs:complexType>
<xs:sequence>

ul ot . =" o+ SN NEETN SN =" L vy |} PRI~ L)
F F F e +

</xs

<xs:element name="IsOn" type="xs:boolean"/>
</xs:sequence>
<xs:attribute name="datetime" type ="xs:dateTime" use="required"/>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
relement>

</xs:schema>
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11.14 Cumulative power take-off hours

11.14.1General

Current lifetime total power take-off hours of the machine is expressed by two fields as shown below.
This data element is optional (see Annex B).

— Cumulative power take-off hours (CumulativePowerTakeOffHours)

— Date and time (DateTime)

— Cumulative power take-off hours (Hour)

ey

[1.14.2Date and time of cumulative power take-off

he date and time indicate when the machine registered cumulative power take-off hours. Its format is
escribed in Clause 9.

o -

[1.14.3 Cumulative power take-off hours

DTE The value domain for operating hours is defined in IS0-15143-2:2010, Table A.2, “time_3" (e.g.

1

The value is expressed as a decimal eight digits in length with two digifs to the right of the decimal point.
N

hhhhhh.##).

1ll.14.4Cumulative power take-off hours endpoint (request)
L:

Fleet/Equipment/{identifier}/CumulativePowerTakeOffHours/{startDateUTC}/{endDateUTC}/
{ibage Number}

I~

CHEMAS: Time Series Cumulative Power Take Off Hours, Common Schema.

S
The schema (XSD) file can be found at URN
htt

1/1.14.5 Cumulative power: take-off hours schema (response)

<Pxml version="1.0"‘\encoding="utf-8"7?2>

<ks:schema

attributéFormbDefault="unqualified"
elemegptFormDefault="qualified"

xmlns: xs="http://www.w3.0rg/2001/XMLSchema"
taxgetNamespace="http://www. jcmanet.or.jp/english2017/I150/15143/-3/2019050]
xmdns="http://www.Jjcmanet.or.jp/english2017/IS0/15143/-3/20190501"
version="1.0.0"

>

<XS:include schemalLoCation="ntip://WwWw.jChmanet.or.Jp/englisnZ0l//150/15143/-3/20190501/
common . xsd"/>

<xs:element name="CumulativePowerTakeOffHoursMessages'">
<xs:complexType>
<xs:sequence>
<xs:element name="Links" type="Links" minOccurs="1" maxOccurs="unbounded"
/>
<xs:element name="CumulativePowerTakeOffHours" type="CumulativePowerTakeOf
fHours"™ minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>
</xs:element>
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</xs:schema>

11.15 Average daily engine load factor

11.15.1General

The preferred definition of average daily load factor is a percentage calculated as the actual fuel
consumed over the previous 24 h period divided by the fuel that would have been consumed during
that period if the machine had been continually operated at the engine’s rated output. Average daily

load fact
NOTE

preferred
— Aver
— Datsg

— Aver

11.15.21

The date
in Clausd

11.15.3 Average load factor for preceding 24 h period

This fiel
operatin

11.15.4Average daily engine load factor endpoint (request)

£+l L 3 [ S £1d L Leal Thic daot 1 A3 43 1L
U1 UL LIIC IIIAdUCIIITIT 15 CA}JI Cootu U_y LVWU TITIUS doS SITUVVII UUTIUVV. 11115 Udld CICIIITIIU 1S U}JLIUllCll \D e

Annex B].

age daily load factor (AverageLoadFactorLast24)

age daily load factor (Percent)

Date and time of average load factor

9.

 indicates the average load factor during a\24 h period of machine life (whether or npt
i) as of the specified data and time. Its data type is decimal and includes all values from 000.40
to 100.00.

The specific definition of this data element is established by the OEM and is not restricted to the
definition.

and time (DateTime)

and time indicate when the load factor was registered on.the machine. Its format is describgd

URL:
/Fleet/Hquipment/{identifier}/AverageDailyEnginel.oadFactors/{startDateUTC}/{endDateUTC}/
{page NUumber}

SCHEMAS: Time Series, Avetage Daily Engine Load Factor, Common Schema

The schema (.XSD) file €ayibe found at URN
http://www.jcmanetiorjp/english2017/1S0/15143/-3/20190501 /AverageDailyEngineL.oadFactor.xsd

11.15.5Average daily engine load factor schema (response)

<?xml vd

<xs:schd

<XSs:

.

nSion="1.0" encoding="utf-8"?>

attributeFormDefault="unqualified"

elementFormDefault="qualified"

xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.jcmanet.or.jp/english2017/IS0/15143/-3/20190501"
xmlns="http://www.jcmanet.or.jp/english2017/IS0/15143/-3/20190501"
version="1.0.0"

include schemaLocation="http://www.jcmanet.or.jp/english2017/IS0/15143/~

3/20190501/common.xsd" />

<xXs:

30

element name="AverageloadFactorLast24">
<xs:complexType>
<xs:sequence>
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<xs:element name="Links" type="Links" minOccurs="1" maxOccurs="unbounded"
/>
<xs:element name="LoadFactor" type="LoadFactor" minOccurs="0"
maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>
</xs:element>

</xs:schema>

11.16 Peak daily speed

1|1.16.1General

Peak daily speed is the highest achieved travel speed for this machine during the preévious 24 h period.
Peak daily speed is expressed by three fields as shown below. This data elemient is optigpnal (see
Apnex B).

—+ Peak daily speed (MaximumSpeedLast24)
— Date and time (DateTime)

— Unit used for speed (SpeedUnit)

— Peak speed (Speed)

1[1.16.2Date and time of peak travel speed

The date and time indicate the end of the 24 h period, during which the machine travell¢d at the
r¢ported peak speed. Its format is described in Clause 9.

1/1.16.3 Units of measure for speed

Speed is to be expressed as kilometres per hour or metres per minute, at the discretion of the t¢lematics
provider. If peak daily speed is included in the response, this field shall have the value kilomegtres per
hpur, or metres per minute.

1[1.16.4Peak speed for the preceding 24 h

This field indicates the highest achieved travel speed by the machine during a 24 h period ps of the
specified date and tinte. Its data type is decimal.

l;.16.5 Peak daily speed endpoint (request)
L:

abhdenh W . Fal - Fal 1 Val ol
CITEIVIAS. TIHICE SCT'Ics Specd, UUIIIOI SCIICIIIA

1
U
/Fleet /Equipment/{identifier}/PeakDailySpeed/{startDateUTC}/{endDateUTC}/{pageNumben}
S
T

he schema (.XSD) file can be found at URN URN
http://www.jcmanet.or.jp/english2017/1S0/15143/-3/20190501 /PeakDailySpeed.xsd

11.16.6Peak daily speed schema (response)

<?xml version="1.0" encoding="utf-8"?>

<xs:schema
attributeFormDefault="unqualified"
elementFormDefault="qualified"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.jcmanet.or.jp/english2017/1S0/15143/-3/20190501"
xmlns="http://www.jcmanet.or.jp/english2017/I50/15143/-3/20190501"
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version="1.0.0"

<xs:include schemalLocation="http://www.jcmanet.or.jp/english2017/IS0/15143/-
3/20190501/common.xsd" />

<xs:element name="PeakDailySpeedMessages">
<xs:complexType>
<xs:sequence>
<xs:element name="Links" type="Links" minOccurs="1" maxOccurs="unbounded"
/>

<xs:element name="Speed" type="Speed" minOccurs="0" maxOccurs="unbounded"

/>
</xs:sequence>

</xs:complexType>

</xd:element>

</xs:sclema>
11.17 dumulative load count

11.17.1General

Lifetime|total cumulative number of loads the machine has achieved dis“€xpressed by two fields as
shown below. The definitions of load and load count are at the discretion.of the manufacturer. This data
element {s optional (see Annex B).

— Cumnfulative Load Count (CumulativeLoadCount)
— Date and time (DateTime)

— (umulative load count (Count)

11.17.2Pate and time of load count

The dateland time indicate when the machipé‘last registered a completed load. Its format is describgd
in Clausq 9.

11.17.3 Cumulative load count

This field indicates the number, 0floads that has been performed cumulatively by the machine as of the
specified date and time. The-value is expressed as an unsigned integer, which includes all values from|0
through f 294 967 295.

11.17.4Cumulative léad count endpoint (request)
URL:

/Fleet/Eguipment/{identifier}/Cumulativel.oadCount/{startDateUTC}/{endDateUTC}/{pageNumber}

SCHEMAS: Time Series Cumulative Load Count, Common Schema

The schema (.XSD) file can be found at URN
http://www.jcmanet.or.jp/english2017/1S0/15143/-3/20190501 /CumulativeL.oadCount.xsd

11.17.5Cumulative load count schema (response)

<?xml version="1.0" encoding="utf-8"?>
<xs:schema
attributeFormDefault="unqualified"
elementFormDefault="qualified"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.jcmanet.or.jp/english2017/I1S0/15143/-3/20190501"
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xmlns="http://www.jcmanet.or.jp/english2017/I50/15143/-3/20190501"
version="1.0.0"

<xs:include schemalocation="http://www.Jjcmanet.or.jp/english2017/IS0/15143/-
3/20190501/common.xsd" />

<xs:element name="CumulativeLoadCountMessages">
<xs:complexType>
<xXs:sequence>
<xs:element name="Links" type="Links" minOccurs="1" maxOccurs="unbounded"

/>

<xs:element name="CumulativeLoadCount" type="LoadCount" minOccurs=10"
mgxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>
</xs:element>

<fxs:schema>

1(1.18 Cumulative payload total

[ury

[1.18.1General

Cpmulative total payload moved by the machine is expressed by two fields as shown below. This data
element is optional (see Annex B).

— Cumulative payload totals (CumulativePayloadTotals)
— Date and time (DateTime)
— Unit of measure for payload (PayloadUnits)

— Cumulative payload (Payload)

[y

[1.18.2Date and time of cumulative payload

The date and time indicate when the machine registered the cumulative payload. Its format is described
11 Clause 9.

—

ey

[1.18.3Unit of measure\for payload

—3

he quantity of payload shall be expressed as load mass in kilograms. If cumulative payload is|included
the response, this field shall have the value “kilogram”.

—e
—

1/1.18.4 Cumuilative payload

This field indicates the quantity of payload that has been moved cumulatively by the machine|as of the
S]I)ecified date and time. Its data type is decimal.

11.18.5Cumulative payload total endpoint (request)
URL:

Fleet/Equipment/{identifier}/CumulativePayloadTotals/{startDateUTC}/{endDateUTC
{pageNumber}

SCHEMAS: Time Series Cumulative Load Count, Common Schema

The schema (.XSD) file can be found at URN
http://www.jcmanet.or.jp/english2017/1S0/15143/-3/20190501 /CumulativePayloadTotals.xsd
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11.18.6 Cumulative payload total schema (response)

<?xml version="1.0" encoding="utf-8"?>

<xs:schema
attributeFormDefault="unqualified"
elementFormDefault="qualified"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.jcmanet.or.jp/english2017/1S0/15143/-3/20190501"
xmlns="http://www.jcmanet.or.jp/english2017/IS0/15143/-3/20190501"
version="1.0.0"

<xsjinclude schemalLocation="http://www.jcmanet.or.jp/english2017/I1S0/15143/-
3/20190901/common.xsd" />

<xsjelement name="CumulativePayloadTotalMessages">
<xs:complexType>
<xs:sequence>
<xs:element name="Links" type="Links" minOccurs="1" maxOccurss"unbounded'

/>
<xs:element name="CumulativePayloadTotals" type="PayloadTotals"
minOccuns="0" maxOccurs="unbounded" />

</xs:sequence>
</xs:complexType>
</xdq:element>

</xs:scllema>
11.19 (umulative non-productive regeneration hours

11.19.1 General

The curyent lifetime total non-productive regeneration hours of the machine are expressed by two
fields as khown below. This data element is optional\(see Annex B).

Non-progluctive regeneration is the time when-the machine is placed in a non-productive state to
complet¢ the regeneration process. This field is specific to machines with emissions related afte
treatment devices mounted on the machine’s engine. Regeneration is the oxidation of exhaust sopt
collected inside an after-treatment device.

=
1

— Cumulative non-productve regeneration hours (CumulativeActiveRegenerationHours)
— Date and time (DateTime)

— Lumulative regefieration hours (Hour)

11.19.2Date and time for cumulative non-productive regeneration hours

The dat¢ and._time indicate when the machine registered the value for cumulative non-productiye
regenere1tion hours. Its format is described in Clause 9.

11.19.3 Cumulative non-productive regeneration hours
The value is expressed as a decimal eight digits in length with two digits to the right of the decimal point.

NOTE The value domain for operating hours is defined in ISO 15143-2:2010, Table A.2, “time_3" (e.g.
hhhhhh.##).

11.19.4 Cumulative hours in non-productive regeneration endpoint (request)
URL:

Fleet/Equipment/{identifier}/CumulativeActiveRegenerationHours/{startDateUTC}/{endDateUTC

{pageNumber}
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SCHEMAS: Time Series Cumulative Non-productive Regeneration Hours Schema, Common Schema

The schema (.XSD) file can be found at URN
http://www.jcmanet.or.jp/english2017/1S0/15143/-3/20190501/Cumulative
NonproductiveRegenerationHours.xsd

11.19.5Cumulative hours in non-productive regeneration schema (response)

<?xml version="1.0" encoding="utf-8"?>

<xs:schema

JCtriputerormbefaur t=*unguar L ed
elementFormDefault="qualified"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.jcmanet.or.jp/english2017/I5S0/15143/-3/2019050]
xmlns="http://www.jcmanet.or.jp/english2017/I50/15143/-3/20190501"
version="1.0.0"

<xs:include schemalocation="http://www.jcmanet.or.jp/english201R/#¥50/15143/-
3f20190501/common.xsd" />

<xs:element name="CumulativeActiveRegenerationHourMessages"x
<xs:complexType>
<xs:sequence>
<xs:element name="Links" type="Links" mipQecurs="1" maxOccurs="unb¢unded"

<xs:element name="CumulativeActiveRegenerationHours" type="CumulatjveActiv
eRegenerationHours" minOccurs="0" maxOccurs="unbourded" />
</xs:sequence>
</xs:complexType>
</xs:element>

<[xs:schema>

11.20 Cumulative idle non-operating hours

Juy

[1.20.1General

@)

imulative idle non-operatinghours are the total hours when the engine is running, but the mfachine is
bt moving and the machine€ontrols are not operated (e.g. lever or pedal not operated)

=

Chmulative idle non-operating hours are expressed by two fields as shown below. This data element is
optional (see Annex B):

— Cumulative-idle non-operating hours (CumulativeNonproductiveldleHours)
— Datezand time (DateTime)

—_ _“Cumulative non-productive idle hours (Hour)

1[1.20.2 Date and time of cumulative idle non-operating hours

The date and time indicate when the machine registered the idle non-operating hours. Its format is
described in Clause 9.

11.20.3 Cumulative idle non-operating hours
The value is expressed as a decimal eight digits in length with two digits to the right of the decimal point.

NOTE The value domain for operating hours is defined in ISO 15143-2:2010, Table A.2, “time 3” (e.g.
hhhhhh.##).
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11.20.4 Cumulative idle non-operating hours endpoint (Request)

URL:

Fleet/Equipment/{identifier}/CumulativeNonProductiveldleHours/{startDateUTC}/{endDateUTC

{pageNumber}

SCHEMAS: Time Series Cumulative Idle Non-operating Hours, Common Schema

The schema (.XSD) file can be found at URN
http://wwwicmanet.orip/english2(

11.20.5¢

<?xml vdgqrsion="1.0" encoding="utf-8"?2>

<xs:schgma

attributeFormDefault="unqualified"
elementFormDefault="qualified"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"

>
<xs
3/201909
<XS ]
/>

type="CymulativeIdleHours" minOccurs="0" maxOc¢curs="unbounded" />

</ X9

</xs:sch

11.21 Data field descriptions for codes unique to each system

11.21.1General

The OEM may specify) diagnostic codes that alert the owner to the need for non-scheduled machipe

supportg

Annex B].

— Diagnosticd trouble code (DiagnosticTroubleCode)

NonproductiveRegenerationHours.xsd

version="1.0.0"

umulative idle non-operating hours schema (response)

targetNamespace="http://www.jcmanet.or.jp/english2017/IS0/15443/-3/20190501"
xmlns="http://www.jcmanet.or.jp/english2017/IS0/15143/-3/20390501"

include schemalocation="http://www.jcmanet.or.jp/english2017/IS0/15143/~-
01/common.xsd"/>

element name="CumulativeNonproductiveIdleHoursMessages">
<xs:complexType>
<xs:sequence>
<xs:element name="Links" type="Links" minOccurs="1" maxOccurs="unbounded'
<xs:element name="CumulativeNohproductiveIdleHours"
</xs:sequence>
</xs:complexType>

relement>

ema>

. Each code»is expressed by seven fields as shown below. This data element is optional (s¢e

— Dateamdtime (Datellinej

— Diagnostic trouble code identifier (Codeldentifier)

— Code severity (CodeSeverity)

— Code description (CodeDescription)

— Temperature unit (TemperatureUnit)

— Ambient air temperature (AirTemperature)

— Description of code source (CodeSource)

36

© IS0 2020 - All rights reserved


http://www.jcmanet.or.jp/english2017/ISO/15143/-3/20190501/CumulativeNonproductiveRegenerationHours.xsd
http://www.jcmanet.or.jp/english2017/ISO/15143/-3/20190501/CumulativeNonproductiveRegenerationHours.xsd
https://standardsiso.com/api/?name=de2e807b455743f8f77fb30bb6e3d2ea

ISO/TS 15143-3:2020(E)

11.21.2Diagnostic trouble code identifier

The diagnostic trouble code identifier specifies the identification for the code that occurred at a specific
data and time. The diagnostic trouble code concept is defined in SAE J1939-73. The data type is string,
and its length is unbounded. This data element is optional (see Annex B).

The structure and values of the diagnostic trouble code identifier can differ among OEM. Examples of
various codes from multiple OEM are shown in Table 4.
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Table 4 — Examples of how codes can be optionally reported by the telematics provider

through the API
Manufac- Date and time Diagnos- | Caution Code Code de- |Ambient air | Air temper-| Descrip-
turer ticcode | coderef- |severity | scription | tempera- ature tion of
identifier | erencing ture unit of code
number measure source
identifier
OEMA 2015-05-19T16:22:20Z|123.5 Red Filter ECU
plugged
OEMA 26+5-65-19116:22:20% 4354 Green 16 Celsttrs HeY
OEMA 2015-05-19T16:22:20Z 1234 Yellow Short 27 Celsius
circuit
OEMB 2015-05-19T16:22:20Z | 34.24 High Plugged ECU
filter
OEMB 2015-05-19T16:22:20Z (432.1 1200 Low Engine 10 Celsius ECU
over speed
OEMB 2015-05-19T16:22:20Z 1100 Caution |BOOST ECU
PRESSURE
SENSOR
ERROR
(LOW
VOLTAGE
ERROR)
OEMC 2015-05-19T16:22:20Z {0001 Caution |Caution
code
OEMC 2015-05-19T16:22:20Z|0002 Event Eventcode

11.21.3Pate and time of code

The datg

describef in Clause 9.

11.21.4Code severity

The codg

data elerhent varies among OEM¢This data element is optional (see Annex B).

11.21.5Code description

The codd

typeiss
optional

11.21.6Unit of measure for ambient air temperature

and time indicate when the given codeidentifier occurred on the machine. Its format

severity is the severity descriptor of the specific code identifier that occurred. The structufe
of the code severity can differ ampfigtOEM. The data type is string, and its length is unbounded. Thiis

description i$.2 string of text that describes the meaning of the code, e.g. “air filter blocked”.
The strufture of the.code description for any particular code identifier can differ among OEM. The data
'ring, andits length is unbounded. This data element varies among OEM. This data element
(see Annex B).

IS

IS

Temperature is expressed as degrees Celsius. If the unit of measure of ambient air temperature is
included in the response, this field shall have the value “Celsius.”

11.21.7 Ambient air temperature at time when code was triggered

This field indicates the temperature at the time the code occurred on the machine as of the specified
date and time. Its data type is integer, which includes all values from =100 to +100. This field is optional.
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11.21.8Description of code source

The description of code source indicates the machine controller (e.g. ECU) that generated the code on the
machine. The structure of the source description for any particular code identifier can differ among OEM.

The data type is string, and its length is unbounded. This data element varies among OEM. This data

element is optional (see Annex B).

11.21.9Data field descriptions for codes unique to each system endpoint (request)

URL:

Fleet/Equipment/{identifier}/Faults/{startDateUTC}/{endDateUTC ageNumber

he schema (.XSD) file can be found at URN

/]

SCHEMAS: Time Series Fault Schema, Common Schema

T

http://www.jcmanet.or.jp/english2017/1S0/15143/-3/20190501 /FaultCode.xsd

1/1.21.10 Data field descriptions for codes unique to each system'schema (response}

<Pxml version="1.0" encoding="utf-8"7?>

<xs:schema

attributeFormDefault="unqualified"
elementFormDefault="qualified"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema
targetNamespace="http://www.jcmanet.or.jpkertglish2017/IS0/15143/-3/2019050]
xmlns="http://www.jcmanet.or.jp/english@0%7/I150/15143/-3/20190501"
version="1.0.0"

<xs:include schemalocation="http://www.jcmanet.or.jp/english2017/IS0/15143/~
3/20190501/common.xsd" />

<xs:element name="DiagnosticTrotbleCode">
<xs:complexType>
<xs:sequence>
<xs:element name="Links" type="Links" minOccurs="1" maxOccurs="unb

<xs:elemefit\'name="FaultCode" minOccurs="0" maxOccurs="unbounded">

<xgicomplexType>

<xs:sequence>
<xs:element name="Codeldentifier" type="xs:string"

minOccurs="0" maxOoeUrs="1"/>
<xs:element name="CodeDescription" type="xs:string"
mjnOccurs="0" gnaxOccurs="1"/>
<xs:element name="CodeSeverity" type="xs:string" minOc
maxOccurs="Lw/ >
<xs:element name="AirTemperature" type="xs:integer"
minOccuks="0" maxOccurs="1"/>
<xs:element name="TemperatureUnit" type="xs:string"
minOccurs="0" maxOccurs="1"/>

s:element name="CodeSource" tvpe="xs:string" mindccy

maxOccurs="1"/>
</xs:sequence>

unded"

urs="0"

s="Q"

<xs:attribute name="datetime" type ="xs:dateTime" use="required"/>

</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>

</xs:schema>
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12 Data schemas

12.1 Common schema

This schema is shared among all endpoints and is used to structure the fleet element and the related
complex types. See Annex C.

12.2 Time series schema

This schfma 1s shared among the time series overview endpoints and IS used To structure the 1le

element aind the related hyperlinks and metadata. See Annex D.

13 Syngax errors

Providers shall follow the standard HTTP protocol as specified in IETFRFC 7231. Theesponses shown

in Table[5 are used in IETFRFC 7231. Specifically, the responses given by Table 'S ‘are used in thjis
protocol
Table 5 — Syntax errors
Error Response

Customef application
error 4XK

400 Bad Request

402 Payment Required

403 Forbidden

404 Not Found

405 Method Not Allowed

406 Not Acceptable

408 Request Timeout

409 Conflict

410 Gone

411 Length'Required

413 Payload Too Large [IETFRFC 7231 changes this to Payload too large]
414'Request-URL Too Long

415 Unsupported Media Type

417 Expectation Failed

426 Upgrade Required [Update per IETFRFC 7231]

429 Too many requests

500 Internal Server Error

Server error 5XX

SO0 NotImplementea
502 Bad Gateway

503 Service Unavailable

504 Gateway Timeout

505 HTTP Version Not Supported
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Annex A
(informative)

Relationship between this document and I1SO 1514 3-2

A.1 Data element cross-references

T
data defined in ISO 15143-2:2010, Table A.1, and their value domain as defined in 1SO 1514
Table A.2.

N

anpd vice versa.

hble A.1 presents a detailed cross-referencing of the data elements defined in this documhgnt and related

3-2:2010,

DTE ISO/TS 15143-3 data items are expressed by using “CamelCase”. When referéncing these itenys availing
the data dictionary presented in ISO 15143-2, “CamelCase” expression is modified to “snake_case” expression,
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The use case for each of the data elements identified in in this document can be found in Table A.2.

Table A.2 — Data element use cases

Who uses the data?

How are the data used?

IS0 15143-1:2010,

Referenced Site manager | Machine Table 1
subclause (productivity) | manager Data usage scenarios List of
(health) sub-services
11.2 Machine X X This data is used by the customer ap- Construction
Header plication to identify the data element managémlent
information through the data schema.
11.2.2 Telematics X This data is used to confirm the date Construction
unit when the telematics unit was installed}»~| management
ipstallation For the OEM, this date is possibly the
date date of manufacture of the machine.For a
third party telematics provide¥this date
is possibly the date of the installation of
the retrofitted device.
11.2.3 Equipment X X This data is used to identity the OEM of |Construction
make the machine. I can béused to plan and managemjent
track machine utilization by OEM for
mixed fleets,
111.2.4 Equipment X X This data issused to identify the machine |Construction
model form, sizé.and model of the machine. managemjent
It can be used to plan utilization of the
machine for a particular task.
11.2.5 Equipment X Equipment ID (identification) isused to |Construction
ID (identification) identify a particular machine. It is as- managemient
signed by the machine owner or end user.
It is used to track machine utilization by
specific machine.
11.2.6 Serial X X This data is used to identify a particu- Construction
number lar machine. It is assigned by an OEM managemjent
when a PIN or VIN is not available. It is
intended to extend the application of this
document to machines other than EMM
or mobile road construction machinery.
It is used to track machine utilization by
specific machine.
11.2.7 Product X X This 17-character field uniquely iden- Construction
Iflentification tifies the machine. It is used to track managemjent
number_(PIN) or machine utilization by specific machine.
ehicle
E]ientification
umber (VIN)
11.3 Last known X X Identify the machine location. Equipment and
location Latitude, Longitude and Elevation are supply
used to plot the machine location on a
map to plan service routes for fueling,
greasing, etc. Other uses include geofenc-
ing and theft alarms.
11.4 Operating X X The hour meter value on the machine is |Equipment and
hours used to schedule servicing and to moni- |supply

tor the utilization of the machine.
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Table A.2 (continued)

input state

signed digital inputs that can be used to
transmit the status of discrete sensors
installed on the machine. Examples in-
clude pressure and temperature switch-
es, interlock switches, proximity position
sensors and the like.

Who uses the data? How are the data used? IS0 15143-1:2010,
Referenced Site manager | Machine ’Il“a!ble fl
subclause (productivity) | manager Data usage scenarios Ist of
(health) sub-services
11.5 Cumulative X X The cumulative fuel use is used to Equipment and
fuel used monitor the costs of the fuel used by the |supply
machine and to compare that costs to
similar machines.
11.6 Fuell used X The fuel used in the last 24 hoursis used |Equipment and
in the prjeceding to account for the cost of the fuel and to  |supply
24 hour analyse the utilization of the machine.
11.7 Cunpulative X X To identify the service timing (i.e. tyre Equipment and
distance travelled change) supply
— Customer could review history
of machines to see how many
kilometres travelled, to help plan
maintenance or resale
— Tyre replacement planning
— Typically distance travelled is
measured using ameh board
odometer
11.8 Caution X X The caution codesréferencing numbers |Equipment and
codes are used to identify the operating health |supply
referending of specific subsystems on the machine.
number Fault codes are an indicator of compo-
nents operating out of tolerance or fail-
ure. Depending upon the severity, service
andyparts may be required.
11.9 Curpulative X Idle operating hours are an indication of |Equipment and
idle operating the utilization of the machine and may supply
hours be used to enforce worksite operational
policies intended to reduce fuel usage.
11.10 Fulel X The fuel remaining ratio in the fuel tank |Equipment and
remainipg is used to schedule fuel delivery to the supply
ratio machine.
11.11 D€f X The percent of DEF remaining is used to |Equipment and
remainipg schedule DEF delivery to the vehicle supply
ratio
11.12 Enlgine X The production manager could com- Machine
conditio] pile the time the engine was running construction
and use that to evaluate an operator. A
production manager could identify when
machines are operated outside of normal
working hours.
11.13 Digital X X Generally, telematics units feature unas- |Equipment and

supply
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