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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
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Introduction

Rapidly advancing information technology and measuring technology are being used to develop worksite
information systems to support control of the finished form of work performed by machinery used in the
construction industry. The introduction of such systems into construction projects, including earth-work and

road construction work, has begun.

To use these worksite information systems, it must be possible for data to be easily and reliably
between the machinery, measuring equipment and site information systems. When a censtrud
supported by a worksite information system begins, the system is introduced with specifications g
maghine and the measuring equipment used at the project, and after this system has _been useqd
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ed duration of the project, it is moved to another project. Therefore, an essentialcondition fo
N a worksite information system is that it be possible for the system to exchange electronic d
struction machine and measuring equipment.

ddition, the many concerned parties, which include not only site managers and machine op
companies contracted to execute the work, machine owners, and project owners, must
surement data, completed work data, machine control data, and’soon, used and created durir
brent information systems are also expected to be able to exchiange electronic data.

eving data exchange using such electronic data is hampered by the fact that the names and d

and data formats normally differ between worksite,information systems, construction ma
suring equipment in use: a problem that severely~obstructs the development and use
rmation systems.

15143 is intended to resolve the above problems and guarantee the interoperability of data.

E It includes the definition of data deseribing the real-time status of a machine in operation. These

benefits of its use includevgreater freedom for product developers and users. Manuf
struction machinery, measuring' equipment and information systems will benefit from the abilit
range of their customersand reduce their product development risk by designing products in
ISO 15143, and to lower their costs by shortening product development periods and establ
ient development apd-maintenance systems. Without this standard it is difficult to connect
e by different makers for use in such information systems and system development is an ext
brtaking, thus making it difficult for manufacturers to begin to sell their products to users of syg
ther manufacturers. Another cause of high costs is the need to continuously employ many te
blop and maintain products after delivery, including the introduction of new versions.

ever,\application of ISO 15143 can be counted on to expand the range of customers of al
ving them to develop and sell products that can be linked with systems from other compam
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to sell products to many users, at the same time as it increases the efficiency of maintenance work.

each maker

It will benefit contractors by expanding the range of products that they can select and use from a single
supplier to many suppliers, lowering costs and improving product quality. Systems development in the past
was characterized by a general absence of competitiveness, because each user could introduce only products
that satisfied the specifications of its existing system and had to continue to rely on its developer for
maintenance. The application of ISO 15143 will enhance competition between makers, lowering costs and
raising the level of the systems developed.

Expanding the use of information systems on worksites will permit the use of new more advanced products

equipped with information technology. For manufacturers of construction machinery and measuring equipment,
this will expand the market by developing new business opportunities. One example is stakeless earthwork,

© 1SO 2010 — All rights reserved
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the replacement of finishing stakes that indicate the targets of construction machines with support systems
that use electronic data to indicate target positions to operators. Another is the development of construction
machinery with automated blade control.

Owners of construction projects, including the national government, regional administrations and private
sector users will enjoy the benefits of lower construction costs and higher quality. These benefits will result
from greater competition, improved geometrical tolerances, increased data transfer and the precise control of
finished products.
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INTERNATIONAL STANDARD ISO 15143-1:2010(E)
Earth-moving machinery and mobile road construction
machinery — Worksite data exchange

Part 1:

System architecture

1 |Scope

Thig part of 1ISO 15143 specifies system architecture for the exchange of dlata related to [the use of
earth-moving machinery, as defined in 1SO 6165, and mobile road construction machinery, ag defined in
ISO[ 22242 when used for work similar to earth-moving, in worksite data-controlled construction operations. It
alsq applies to worksite data exchange for the purpose of services related.to’machine use (see Clause 4) and

give

s definitions of terms related to worksite data exchange.

It covers only the application layer of the OSI reference model_according to ISO/IEC 7498-1, and does not

cov

agreement (selection of applicable specifications, standards; etc.) relating to those layers will t

nee
This

a)

br the presentation, session, transport, network, data link{ or physical layers of the mod
Hed if data exchange is to be facilitated.

part of ISO 15143 is applicable to the following censtruction worksite data exchanges:
information exchanged between contractor and site information system (execution phase):

1) information from contractor to site. information system, such as basic project data, d
operational conditions;

2) information from site information system to contractor, such as achieved work data, mach
record;

information exchanged-between site information system and construction machine:

target datg;

2) information from construction machine to site information system, such as machine work
(productivity) and machine running records (health).

information exchanged between site information system and measuring equipment:

el. Specific
herefore be

esign data,

ine working

1) information from site information system to construction machine, such as mission dafa including

ing records

Itis

1) information from site information system to measuring equipment such as trigger data;

2) information from measuring equipment to site information system such as measurem
including measurement data.

not applicable to information exchanged between project owner and contractor:

ent records

information from project owner to contractor such as project information, drawing designed topographic

data and survey data;

information from contractor to project owner such as record drawing and record of quality control.
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However, the possibility of its application to this area is not excluded.

See Figure 1.

Project information Contractor 2

% Design
Owner Contractor 1 .
. ion
<}:| Design
Record drawing Project specification
Record of quality control
c
Re]
(a,) Achieved work data (a,) Basic project data Qj I
Machinery working record Design data g
5
Site Information System ki
o
[
(c,) Measurement S
2 rocord j r@ (cq) (bz)j r@ (by) Mission data <‘,:I 3
Measuring Construction
equipment machine

The term copstruction machine is used here as a concept. The actual machine may contain measuring equipment and/or
a data opergtion system. Construction machines are intended to be in*the state in which they are delivered by the
manufacturef.

ISO 15143 applies to open system data exchange and may be applicable to closed systems.

See Clause 4 for ISO 15143-applicable services.

Figure 1 — Information exchange-relating to worksite data exchange

2 Normative references
The followinhg referenced documents)are indispensable for the application of this document. For dated
references,| only the edition cited )applies. For undated references, the latest edition of the refererced
document (|ncluding any amendments) applies.

ISO 6165, karth-moving machinery — Basic types — Identification and terms and definitions

ISO/IEC 74P8-1, Infortnation technology — Open Systems Interconnection — Basic Reference Model: [The
Basic Modd!

ISO/IEC 11{1 79)(all parts), Information technology — Metadata registries (MDR)

ISO/IEC 19501-1, Information technology — Open Distributed Processing — Unified Modeling Language
(UML) Version 1.4.2

ISO 22242, Road construction and road maintenance machinery and equipment— Basic types —
Identification and description

2 © 1SO 2010 — All rights reserved
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For the purposes of this document, the terms and definitions given in ISO 6165 and 1SO 22242, and the

following apply.

3.1 General terms relating to information processing

3.1.1
block transfer
process of transferring one or more blocks of data in one operation

NOTE A block transfer can be done with or without erasing data from the original location.
[ISQ/IEC 2382-6]
3.1.

collating sequence
spetified arrangement resulting from collating

[ISQ/IEC 2382-6]

318
configuration
manner in which the hardware and software of an information/ processing system are org
intefconnected

[ISQ/IEC 2382-1]

3.1.r
data acquisition
progess of collecting and entering data

[ISQ/IEC 2382-6]

3.1.
data collection
progess of bringing data together fromonhe or more points for use in a computer

anized and

EXAMPLE Collection of transactions generated at branch offices by a data network for use at a computg¢r centre.

3.1.

data communication

transfer of data among functional units according to sets of rules governing data transmissi
coofdination of the‘exchange

[ISQ/IEC 2382-9]

3.1.
data entry

bn and the

process of putting data onto a machine-readable medium

EXAMPLE Entering data to a payroll file on a flexible disk from a terminal.
[ISO/IEC 2382-6]

3.1.8
data processing
systematic performance of operations upon data

[ISO/IEC 2382-1]

© 1SO 2010 — All rights reserved
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3.1.9

data processing system
one or more computers, peripheral equipment, and software that perform data processing

[ISO/IEC 2382-1]

3.1.10
functional

unit

entity of hardware or software, or both, capable of accomplishing a specified purpose

[ISO/IEC 2382-1]

3.1.11
index
list of the cq

[ISO/IEC 23

3.1.12

ntents of a file or of a document together with keys or references for locating the contents

82-6]

information processing

systematic
operations

[ISO/IEC 23

3.1.13

performance of operations upon information that includes data precessing and may inc
such as data communication and office automation

82-1]

information processing system

one or mo
perform infq

[ISO/IEC 24

3.1.14

(e data processing systems and devices, such as .office and communication equipment,
rmation processing

82-1]

information system

information

processing system, together with associated organizational resources such as human, techn

and financigl resources, that provides and distributes information

[ISO/IEC 24

3.1.15
input, adj.
pertaining t

NOTE 1
clear in a giv

[ISO/IEC 23

3.1.16

82-1]

b a device, process; or channel involved in an input process, or to the associated data or states

'he term “input’/may be used in place of “input data”, “input signal” or “input process” when such a usa
BN context,

82-6]

ude

that

cal,

je is

input data

data being received or to be received by any component part of a computer

[ISO/IEC 2382-6]

3.1.17

input process

process tha

t consists of the reception of data by any component part of a computer

[ISO/IEC 2382-6]

© 1SO 2010 — All rights reserved
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3.1.18

input-output, ad;.

110

pertaining to a device, process, or channel involved in an input process and in an output process, concurrently
or not, or to their associated data or states

NOTE The term “input-output” may be used in place of “input-output data”, “input-output signals” or “input-output
process” when such a usage is clear in a given context.

[ISO/IEC 2382-6]

3.1.49

inteIrface
shafed boundary between two functional units, defined by various characteristics pertaining-to*the functions,
phygical interconnections, signal exchanges, and other characteristics of the units, as appropriate

[ISQ/IEC 2382-9]

3.1.20

interoperability
capability to communicate, execute programs, or transfer data among varigus functional units in a manner that
requires the user to have little or no knowledge of the unique characteristics of those units

[ISQ/IEC 2382-1]

3.1.p1
mask
pattern of characters that is used to control the retention or elimination of portions of anothe| pattern of
characters

[ISQ/IEC 2382-6]

3.1.p2
output, ad].
pertaining to a device, process, or chapneliinvolved in an output process, or to the associated data|or states

NOTE The term “output” may bewsed in place of “output data”, “output signal”, “output process” when guch a usage
is clgar in a given context.

[ISQ/IEC 2382-6]

3.1.p3
output data
datg being produced-or to be produced by any component part of a computer

[ISQ/IEC 2382-6]

3.1.p4
output process
process that consists of the production of data from any component part of a computer

[ISO/IEC 2382-6]

3.1.25
packing
operation performed when data are packed

[ISO/IEC 2382-6]

© 1SO 2010 — All rights reserved 5
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3.1.26
process

predetermined course of events defined by its purpose or by its effect, achieved under given conditions

[ISO/IEC 2382-1]

3.1.27
protocol
set of rules

that determines the behaviour of functional units in achieving communication

[ISO/IEC 2382-9]

3.1.28

clear, vb.
to cause or
that corresq

[ISO/IEC 23

3.1.29
collate, vb.
to arrange t

[ISO/IEC 23
3.1.30

convert, vH.

to change t
[ISO/IEC 23
EXAMPLE

3.1.31

copy, vb.
to read datg
destination

EXAMPLE
[ISO/IEC 23

3.1.32
decode, vb
to convert d

[ISO/IEC 24

3.1.33

e or more storage locations to be set in a prescribed state, usually that correspondingito zer
onding to the space character

82-6]

Wo or more sets of data into a single one according to a predetermined order

82-6]

ne representation of data from one form to another, without changing the information conveyed
82-6]

Code conversion, radix conversion, analogue-to-digital conversion, media conversion.

from a source data medium, leaving‘the source data unchanged, and to write the same data
data medium that may differ from that of the source

Copying a file from a maghetic tape onto a magnetic disk.

82-6]

ata by reversing the effect of some previous encoding

82-6]

duplicate,

o or

bn a

b

to copy from a source data medium to a destination data medium that has the same physical form

EXAMPLE

Copying a file from a magnetic tape to another magnetic tape.

[ISO/IEC 2382-6]

3.1.34
encode, vb
code, vb.

to convert data by the use of a code in such a manner that re-conversion to the original form is possible

[ISO/IEC 2382-6]

© 1SO 2010 — All rights reserved
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3.1.35
edit, vb.
to prepare data for a later operation

NOTE Editing can include rearrangement, the addition or modification of data, the deletion of unwanted data, format
control, code conversion and the application of standard processes such as zero suppression.

[ISO/IEC 2382-6]

3.1.36
extract, vb.
to select and remove from a group of items those which meet specific criteria

[ISQ/IEC 2382-6]

3.1.B7
loadl, vb.
to transfer data into storage device or working registers

[ISQ/IEC 2382-6]

3.1.p8
merge, vb.
to cpmbine the items of two or more sets of data that are in the same given order into one set in that order

[ISQ/IEC 2382-6]

3.1.89

moye, vb.

transfer

to send data from one storage location to another

[ISQ/IEC 2382-6]

3.1.40

pack, vb.
to cpnvert data to a compact form in a storage medium by taking advantage of known characterjstics of the
datg and of the storage medium,in\such a way that the original form of the data can be recovered

EXAMPLE Making use of bit or byte locations that would otherwise remain unused.
[ISQ/IEC 2382-6]

3.1.E1

readl, vb.

to optain datafrom a storage device, from a data medium, or from another source

[ISQ/IEC 2382-6]

3.1.42
sort, vb.

to segregate items into groups according to specified criteria without necessarily ordering the items within
each group

[ISO/IEC 2382-6]

3.1.43

transcribe, vb.

to copy data from one data medium to another, converting them as necessary for acceptance by the receiving
medium

[ISO/IEC 2382-6]

© 1SO 2010 — All rights reserved 7
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3.1.44

transform, vb.

to change the form of data according to specified rules, without fundamentally changing the meaning of the
data

[ISO/IEC 2382-6]

3.1.45

translate, vb.

to change a portion of a program expressed in one programming language into another programming
language or into some other representation suitable for execution

[ISO/IEC 2382-6]

3.1.46
transliterate, vb.
to convert data character by character

[ISO/IEC 2382-6]

3.1.47
write, vb.
to make a germanent or transient recording of data in a storage device or on.a ‘data medium

NOTE The phases “to read to” and “to read from” are often distinguished from/the phrases “to write to” and “to prite
from” only by the viewpoint of the description. For example, the transfer of a block of data from internal storage to ext¢rnal
storage may [be called “writing to the external storage” or “reading from the internal storage”, or both.

[ISO/IEC 2382-6]

3.2 Terms specific to worksite data exchange

3.21
agreement
mutual acknpowledgement of terms and conditiens-under which a working relationship is conducted

[ISO/IEC 12207]

3.2.2
clerk of wdrks
person apppinted to verify on behalf of a client that construction work is executed in accordance with drawjngs,
specificatiop of works and othercontract documents

[ISO 6707-

—_—

3.23
client
customer
owner
person or organization that provides the plan of work, commissions the work and pays for it

[1SO 6707-2]

» oo«

NOTE The term can be further qualified by the type of work undertaken, e.g. “building contractor client”, “roofing
contractor customer”.

3.24

closed system
isolated system having no interaction with an environment

8 © 1SO 2010 — All rights reserved
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3.2.5
completion
state of readiness for occupation of the whole works although some minor work may be outstanding

NOTE In certain contracts, the term “practical completion” is used.

[1SO 6707-2]

3.2.6
conditions of contract 1
terms that collectively describe the rights and obligations of contracting parties and the agreed procedures for

the administration-of-theircontract

[1ISQ 6707-2]

3.2.7
conditions of contract 2
docpment containing conditions of contract (3.2.6)

[1ISQ 6707-2]

3.28
construction plan
construction plan concretely showing the basic policy for the construction work

NOTE Construction methods, construction sequences, ways of procurement, etc. are written to it.

3.2p
contract
legqlly enforceable agreement to supply goods, execute-work or provide services

[1ISQ 6707-2]

3.2.(10
contract document
docpment forming part of a contract

[1ISQ 6707-2]

3.2./11
contractor
pergon or organizationthat undertakes construction work in accordance with a contract

[1ISQ 6707-2]

3.2/12
data set
priofitized\data element sets structured in accordance with the utilization purpose

3.243
drawing
information presented in a graphical manner that may include annotations

NOTE The French term “dessin” is also used.

[1SO 6707-2]

3.214

engineer

person who designs and/or superintends the execution of civil engineering works, building structures and
services, and their maintenance

[1SO 6707-2]

© 1SO 2010 — All rights reserved 9
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3.215
file format
data storage method used for loading data into file systems

NOTE Normally, this refers to a storage method capable of being used in special application software. This includes
formats such as DXF and TEXT.

3.2.16
foreman
person employed by a contractor to be in charge of site labour

[ISO 6707-2]

3.217
general coptractor
contractor responsible for the preparation, coordination and completion of the whole of the work on a projet

[ISO 6707-

—_—

3.2.18
general information
information|of an overall nature, prepared for a wider audience than that involved in-a particular project

[1SO 6707-

—_—

3.219
joint venture
grouping of[two or more contractors acting as one legal entity, where.€ach is liable for the actions of the other

[ISO 6707-

—_—

3.2.20
labour
workers
all persons jnvolved in physical construction work

[ISO 6707-

—_—

3.2.21
machine manufacturer
person or ephterprise that makes or-sells a machine

3.2.22
main contractor
contractor who sub-contracts part of his contract

[ISO 6707-3

—_—

3.2.23
management-contractor
organization, engaged on a fee basis, responsible to a client for the coordination of all parties involved in the
whole of the work on a construction project

[1SO 6707-2]

3.2.24
management information
information utilized by management or produced to serve a management function

[1SO 6707-2]

10 © 1SO 2010 — All rights reserved
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ISO 15143

25

measuring equipment
apparatus installed on a construction machine or placed on a worksite in order to acquire information on site
conditions and situation

3.2.

26

open system
system that transmits data to other systems from the apparatus that treats the data first

3.2,

27

phase
seclion of work that arises from splitting up a project or a contract in accordance with a definite agr

[1S® 6707-2]

3.2.

-1:2010(E)

8

plan of work

doc
eng

iment that details principal stages in design, construction and maintenance of buildin
neering projects that identifies main tasks and persons

[1SQ 6707-2]

3.2.
pro
info

P9
ect information
rmation produced for, or utilized in, a particular project

[1S® 6707-2]

3.2.
pro

B0
ect manager

pergon appointed by the client to manage design and construction of building and civil engineering

bement

g and civil

projects

NOTE In the context of public engineering ‘or.architectural contracts, a “project manager” is an intefnal technical
servjce appointed by the developer to assist in-defining the works, i.e. drawing up the programme, and

repr.

bsentative during their execution (e.g. projeet approval, site supervision, preparing for handover).

[1S® 6707-2]

3.2.
pro
spe
and

31

ect specification

cification of work written/for a specific project that describes the construction, the method of
the materials to be‘used

[1S® 6707-2]

3.2.
rea

32
-time.data

datg genherated one by one, and processed and used immediately

NOT

3.2.

33
record drawing
drawing that records construction works as completed

[ISO 6707-2]

3.2.

34

resident engineer

eng

ineer employed onsite to supervise work during construction

[ISO 6707-2]

© 1SO 2010 — All rights reserved
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3.2.35
service
beneficial performance conferred by the system in order to achieve the project goals

3.2.36

site information system

system that processes information at the site so that it can be used for implementation of a construction
project

3.2.37
site manager
person employed by a contractor to organize and supervise works onsite

[1SO 6707-

—_—

3.2.38
specificatipn of work
written docyiment stating the requirements for construction work to be carried out

[ISO 6707-3

—_—

3.2.39
subcontrag¢ting
procedure that enables a contractor to contract part of the work, usuallyyof a specialist nature, to angther
contractor

[ISO 6707-3

—_—

3.2.40
subcontragtor
contractor tp whom a main contractor has contracted part of his work

[ISO 6707-

—_—

3.2.41
sub-servicge
performancg resulting from the subdivisien\of the service on an individual sub- system basis

NOTE If is a service provided by one subsystem to another or to the main system itself.

3.2.42

subsystem
entity resulting from the subdivision of a system in accordance with the system architecture in order to achjeve
the project goals more efficiently

NOTE In practiceja’subsystem is composed of a subset of the system's functions oriented to the same sub-purgose.
A subsystem does ‘het necessarily include computer systems. The system decomposed into subsystems is a fractal figure,
as each subgystem can itself be decomposed into different “sub-subsystems” and so on.

3.243
supplier
person or organization that provides materials or products for a building or civil engineering works

[1SO 6707-2]
3.2.44

system
group of functions oriented to the same global purpose, in a given environment

NOTE A system delivers a service in answer to a client's demand (the purpose may be subdivided into several goals).

12 © 1SO 2010 — All rights reserved
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3.2.45
technical specification
document that prescribes technical requirements to be fulfilled by a product, process or service

[1SO 6707-2]

3.2.46

topographic data

data in three-dimensional form representing the surface of the ground or any layer of the road and comprised
of as-of-present (or as-built) and as-designed data

3.3| Terms relating to specification and standardization of data elements

3.3/
administered component
conponent for which administrative attributes are collected

3.3.p
attr|bute
chafacteristic of an object or entity

3.38
attrjbute value
repriesentation of an instance of an attribute

3.3.
cerfified data element
recgrded data element that has met the quality requirements specified in ISO/IEC 11179

3.3.
clagsification scheme
arrgngement or division of objects into groups based on characteristics that the objects have |n common,
e.g.|origin, composition, structure, application, function, etc.

conjponent of content in a classification scheme

NOTE This may be a‘ndde in a taxonomy or ontology, a term in a thesaurus, etc.

3.3.
clagsification component
any|lcompongnt of a data element that may be classified in one or more classification schemes

NOTE These components include the object class, property, representation class, data element cqncept, value
im,_and data element.

3.3.8
comments
remarks on the data element

3.3.9
concept
unit of thought constituted through abstraction on the basis of characteristics common to a set of objects

3.3.10

context

designation or description of the application environment or discipline in which a name is applied or from
which it originates

© 1SO 2010 — All rights reserved 13
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3.3.1

data

representation of facts, concepts, or instructions in a formalized manner, suitable for communication,
interpretation, or processing by humans or by automatic means

3.3.12

data dictionary

database used for data that refers to the use and structure of other data; that is, a database for the storage of
metadata

3.3.13

data element
unit of datg for which the definition, identification, representation, and permissible values are specified by
means of a|set of attributes

3.3.14
data element dictionary
information|resource that lists and defines all relevant data elements

NOTE $ee also register (3.3.52)

3.3.15
data element facet
any aspect pf a data element that is subject to classification

NOTE This includes object class, property, representation, and data element concept

3.3.16
data element name
single or myilti-word designation assigned to a data element

3.3.17
data element registry
information|resource kept by a maintenance agency or registration authority that describes the meaning|and
representatjonal form of data elements, including registration identifiers, definitions, names, value domains,
metadata apd administrative attributes, etc,

NOTE $ee also register (3.3.52)

3.3.18
data element value
value out of a set of permissible values pertaining to a data element

NOTE $ee also data.value (3.3.24).

3.3.19
data item
one occurrgnCe, of a data element

3.3.20
data model
description of the organization of data in a manner that reflects an information structure

3.3.21
data steward
person or organization delegated the responsibility for managing a specific set of data resources

3.3.22

datatype

format used for the collection of letters, digits, and/or symbols, to depict values of a data element, determined
by the operations that may be performed on the data element

14 © 1SO 2010 — All rights reserved
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3.3.23
datatype of data element values
set of distinct values for representing the data element value

3.3.24
data value
element of a value domain

3.3.25

definition
word phrase expressing the essential nature of a person or thing or class of persons or things; an answer to
the guestion “what is x?” or “what is an x?”; a statement of the meaning of a word group

NOTE As a statement, it expresses the essential nature of a data element and permits its differentiation from all other
datg elements.

3.3.26
domain
set pf possible data values of an attribute

3.3.p7
entity
any|concrete or abstract thing of interest, including associations amongthings

NOTE Also see object class (3.3.42).

3.3.28
enumerated domain
valye domain that is specified by a list of all permissible.values

3.3.p9
form of representation
name or description of the form of representation for the data element

EXAMPLE “Quantitative value”, “code’,"text”, “icon”.
NOTE See also representation term (3.3.61).

3.3.p0
identifier
unambiguous name for an object within a given context

NOTE 1 It is also, @ language-independent unique identifier of a data element within a maintenance agency or
registration autharity.

NOTE 2  See,also international registration data identifier.

3.3.51
infqrmation
(information processing) knowledge concerning objects, such as facts, events, things, processes, or ideas,
including concepts, that within a certain context has a particular meaning

3.3.32

information interchange

process of sending and receiving data in such a manner that the information content or meaning assigned to
the data is not altered during the transmission

3.3.33

international registration data identifier

IRDI

internationally unique identifier for a data element

© 1SO 2010 — All rights reserved 15
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3.3.34
keyword
one or more significant words used for retrieval of data elements

3.3.35
layout of representation
layout of characters in data element values expressed by a character string representation

3.3.36
lexical, adj.
pertaining to words or the vocabulary of a language as distinguished from its grammar and construction

3.3.37
logical moglel
information|model expressing sub-service exchanged between a system and various subsystems

NOTE This does not include the notation of time or physical position.
3.3.38

maintenange agency

MA

organizatiof authorized to register data elements or other objects
3.3.39

maintenange agency identifier

MAI

identifier asgigned to a maintenance agency

3.3.40
maximum size of data element values
maximum number of storage units (of the corresponding datatype) to represent the data element value

3.3.41
minimum size of data element values
minimum niimber of storage units (of the corresponding datatype) to represent the data element value

3.3.42
name
primary megns of identification of objects and concepts for humans

3.3.43
object
any part of the conceivable or perceivable world

3.3.44
object cla
set of objegts
set of ideas, abstractions, or things in the real world that can be identified with explicit boundaries and
meaning and whose properties and behaviour follow the same rules

3.345
object class term
component of the name of a data element which represents the object class to which it belongs

EXAMPLE Employee.

16 © 1SO 2010 — All rights reserved
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3.3.46

permissible data element values

set of representations of permissible instances of the data element, according to the representation form,
layout, datatype and maximum size specified in the corresponding attributes

NOTE The set can be specified by name, by reference to a resource, by enumeration of the representation of the
instances, or by rules for generating instances.

3.3.47
physical model
information model expressing the data flow exchanged between various physical equipment

NOTE This includes the notation position of the time and the elements of data exchange.

3.3.48

progess model
thing expressing how to deal with a means and data required for relation, the composition, and theg purpose of
the work and the process included in a project

NOTE If a process model is created, the data model contained in it can be developed. A process model can be
desgribed by a standardized technique such as SADT or IDEFO.

3.3.49
property
pecpliarity common to all members of an object class

3.3.p0

property term
component of the data element name which expresses-a property of an object class (a compgnent of the
nanje of a data element which expresses the category,to which the data element belongs)

worfl or words which help defing and differentiate a name within the database

3.3.p3

recorded data element
submitted data elemient that contains all mandatory attributes and which has been recorded|but whose
confents may not.meet the quality requirements specified in the relevant part or parts of ISO/IEC 11179

3.3.p4

register
set pf files (papers, electronic, or a combination) containing the assigned data elements and thel associated
infofrhation

NOTE See also data element registry (3.3.17).

3.3.55

registration

assignment of an unambiguous identifier to a data element in a way that makes the metadata about those
data elements available to interested parties

3.3.56

registration applicant
organization, individual, etc., which requests the assignment of an identifier from a maintenance agency

© 1SO 2010 — All rights reserved 17
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3.3.57

registration status

designation

3.3.58

of the position in the registration life-cycle of a data element

related data reference
reference between a data element and any related data

3.3.59

representation
combination of a value domain, datatype, and, if necessary, a unit of measure or a character set

3.3.60
representa
type of sym

3.3.61
representa
component

3.3.62

ion category
ol, character, or other designation used to represent a data element

ion term
of a data element name which describes the form of representation of the.data element

requirements

that which ¢

3.3.63

efines the contents of the service asked of a system

responsibI’r organization

organizatio
which the d

3.3.64
semantics

or unit within an organization that is responsible for-the contents of the mandatory attribute
hta element is specified

branch of linguistic science which deals with the meaning of words

3.3.65
separator
symbol or s

3.3.66
standardiz
certified daf

3.3.67

pace (delimiter) enclosing or separating components within a name

bd data element
a element within the data element registry that is preferred for use

structure set

method of
EXAMPLE

lacing objects in context, revealing relationships to other objects

Entity-relationship models, taxonomies, and ontologies.

3.3.68
submitting
SO

organization

by

organization or unit within an organization that has submitted the data element for addition, change,
cancellation, or withdrawal in the data element registry

3.3.69

synonymous name
single or multi-word designation that differs from the given name, but represents the same data element

concept

18
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3.3.70

syntax

structure of expressions in a language, and the rules governing the structure of a language relationship
among characters or groups of characters, independent of their meanings or the manner of their interpretation
and use

3.3.71
taxonomy
classification according to presumed natural relationships among types and their subtypes

3.3.72
teri
des|gnation of a defined concept in a special language by a linguistics expression

3.3./3

thesaurus
confrolled vocabulary arranged in a given order in which relationships among, tefms are displayed and
identified

3.3.74
type of relationship
expfession that characterizes the relationship between the data element-and related data

3.3./5

version identifier
\'/!
idenjtifier assigned to a version under which a data element registration is submitted or updated

3.4| Terms relating to generalized schema for worksite data exchange

3.4.1
achjeved work data
datg in which a measurement record/work result of the subject of the work record and constfuction of a
maghine or circumference environmernt is'shown for every unit of work

34.p
as-built data
datg in which the shape and-quality of the target work subject attained by the machine and its |operator or
other workers are shown-fer’every unit work

343
basjc machine data
datg in which,the specifications and the characteristics of the machine are shown

34.
basjc-project data
datai d : " .

3.4.5

construction checking data

data in which the quality of resulting work is shown by comparing target data with as-built data for every unit of
work

3.4.6

construction planning data

data prepared in the construction phase presenting shape, structures and quality of the object of the
construction concerned

© 1SO 2010 — All rights reserved 19
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3.4.7

design data
data prepared in the pre-construction phase presenting shape, structures and quality of the object of the
construction concerned

3.4.8

machine control data
real-time data in which the variation from the work standard and machine work from the work target of the
work state and construction subject of a machine are shown for machine control or operation support

3.4.9

machine m
data in whi
machine at

3.4.10
machine ru
data in whid

NOTE 1
3.4.11

machine ru
real-time d3

3.4.12
machine w
data in whid

NOTE 1

3.413

anagement data
Ch the degree of health, the actual operating state, and the actual maintenance condition, off
the site aiming at using a machine smoothly is shown

nning record
h the operating record of the machine is shown

'his is the accumulated data of the machine running state (3.4.11).

nning state
ta in which the operational state of the machine is shown

orking record
h work progress and the amount of work are shown,for’every unit of work

'his is accumulated data for the machine working state (3.4.13).

machine wprking state

real-time d3

3.4.14

ta in which the state of the working machine is shown

measurement data

real-time d

bta in which the state of.the shape, quality and circumference environment of the subjed

construction is shown

3.4.15

measurem
data in wh
subject of ¢

ent record
ch changes in-progress of states such as form, quality and circumference environment of
bnstruction are shown for every unit of work

[his is the-accumulated measurement data (3.4.14).

NOTE T
3.4.16
mission da

ta

the

t of

the

data in which the work method, work procedure, resources (machine, operator, other workers, materials), and

work target

3.4.17
target data

are shown for every unit of work

value for the shape of a work subject or quality aimed to be attained by the machine or by manual labour,
shown for every unit of work

3.4.18

worksite management data

all data use

20

d by the site information system at the site for machine construction
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4 Target services
ISO 15143 is applicable to the following:
— construction management;
— supervisor inspection;
— estimation, contract and decision;
— machine construction;
— |equipment and supply;
— |safety of construction and environmental preservation.
Thel application of ISO 15143 to these services is expected to lead to an improvement’in’quality and efficiency
in civil engineering work.
The] complete list of applicable services and sub-services is presented in Table 1.
NOTE The list of sub-services could be extended using the procedure given in Annex A.
Table 1 — List of sub-services
Service Sub-service Example of sub-service item(s)
Conpstruction management | Progress control Schedule updating
Quality control Comparison of design and construction quality
Shape management Comparison of shape and size between design arld form
Subsistence and stable On-site measurement and prediction of amount of
management sub-distance
Supervisor inspection Reports of management Arrangement of documents, drawings and photogfaphs
Quality control Comparison of design and construction quality
Shape management Comparison of shape and size between design and form
Estjmation, contract and Cost management Construction management which secures proper profits
dedision
Progress control Management of materials, equipment, staff and csts
Machine construction Machine management Management and maintenance of construction machines
Machine operation support | Machine operation support for operator with machine control
data
Safety control Safety measures in machine construction
Equipment and supply Logistics Supply and budget management of materials and|equipment
Cost management Comparison of estimate and actual price
Progress control Rational arrangement of materials and equipment set by the
process
Safety of construction and | Environmental management | Environmental consideration to residents in the area around
environmental preservation the construction site
Safety control Management for safety of construction
© 1SO 2010 — All rights reserved 21
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5 Method of data exchange in worksite using this part of ISO 15143

5.1

Principle

Independent information systems can have unique data structures and definitions. Between different
information systems, data of the first system (of the data supplier) are converted once into a standardized
dataset according to this part of ISO 15143, then converted into data for the other system.

5.2 Data

5.21 Gen

Figure 2 sh
structure a
application
that it is pog

5.2.2 Pre

The user and the supplier involved in the data exchange have independent site information systems and ¢

has a data
and supplie

5.2.3 Pre

The user a
with this pa
shall be dg
schema as

5.2.4 Data conversion by supplier

The supplig
defined with

5.2.5 Data conversion by user

The user tr.
data define

exchange procedure

eral

pws the data transfer model for data suppliers and data users (between different systems).
nd content of the data provided by the supplier and received by the user are describe
schemas for worksite data exchange. The conditions specified 5.2.2 to 5.2.5 shall be fulfille
sible to transfer the data.

conditions

Jictionary for worksite information systems. This makes direct data exchange impractical. The
I shall prepare a system for data exchange that fulfils the following éonditions.

pbaration of application schema for data exchange in accordance with 1ISO 15143-1

hd the supplier shall agree on creating an application ‘schema for data exchange in accordg
't of ISO 15143-1. In order to facilitate the exchange of/data, application schema for data exchg
veloped using the application schemas from the “‘user and the supplier referencing general
specified in Clause 6. The user and supplier shalllalso prepare a data dictionary for data exchg

r converts the application data defined-with the supplier application schema into a transfer dat
the application schema for the exchanged data.

hnsfers the dataset defined with the application schema for the data exchange into the applicg
i with the user's applieation schema.

Data exchange standard

System A original System B original

=

Data
d
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25
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Figure 2 — Data transfer model
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5.3 Application

5.3.1 Generalized schema for worksite data exchange

Generalized schema for worksite data exchange is constructed using the selected data for data exchange
purposes from those extracted through modelling construction earthwork. See Clause 6 and also Annex A.

5.3.2 Data dictionary

5.3.2.1 General

The| data dictionary defines the meanings and attributes of each data element that, as a whole, form the
application schema. ISO 15143-2 specifies details of the data dictionary.

5.3.2.2 Concept of data dictionary

A data dictionary specifies the name, definition and other necessary attributes of each‘data element subjected
to sfandardized data exchange.

Foriselection of the attributes to be specified in the data dictionary, refer to }ISO'11179-3.

5.3.2.3  Function of data dictionary in data exchange

When data exchange between different systems is required, all’data for exchange within both qystems are
conyerted into interchangeable ones with standardized terms; définitions and format of data attributes based
on the data dictionary. Thus, the data dictionary provides a stapdardization tool for data exchange.

5.3.8 Terminology

Clayse 3 defines the terms used for describing the,data elements forming the data dictionary. These terms,
defipitions and data elements require common understanding. This part of ISO 15143 gives thos¢ terms and
defipitions needed to describe data elements specifically. ISO 15143-2 gives additional terms to pe used for
datg exchange purposes.

6 |Generalized schema for:.worksite data exchange

6.1| Concept of generalized schema for worksite data exchange

Gerjeralized schema described for worksite data exchange defines data structure. Refer to it when developing
the [data dictionary.t"defines the relation between data exchanged, data hierarchy and the relatipn between
datg and the specifically executed service.

NOTE Faf the purposes of data exchange between different systems, standardization in generalized chema (data
congtructionsthrough which service is executed) is necessary; it is also necessary to have a data dictionary which defines
attributes of’data elements including the meanings themselves.

| P £ 1 2l Ia £ Leeibm—mlab In
6.2 FUriviivll Ul yericlialictUu SUITITITIAd TUT WUTROILWC Udla TALTIAlly©c

When data exchange between different systems is required, all data for exchange within both systems are
converted into exchangeable ones with a standardized structure based on the generalized schema for
worksite data exchange. Thus, generalized schema for worksite data exchange provides a standardization
tool for data exchange.

Generalized schema for worksite data exchange provides a classification of general semantics for exchanged
information. The classification is based on process analysis. The schema also provides semantic classification
for the data dictionary specified in ISO 15143-2.

NOTE 1 The process analysis of construction work is presented in Annex F.

NOTE 2  The composition of the data dictionary and the basic dictionary are defined in ISO 15143-2.
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6.3 Description of generalized schema for worksite data exchange

The main definition of ISO 15143 is given in the data dictionary. The data dictionary should be supported by a
data schema as a description of the data frame. This part of ISO 15143 gives a generalized schema for

worksite data exchange as a general framework.

The use of a formal language provides unambiguous and consistent representation of models, which
facilitates implementations of applications. This part of ISO 15143 uses UML (unified modelling language, see
ISO/IEC 19501-1) as the formal language for the description of the generalized schema for worksite data

exchange. The rules given in Clause 5 are dependent on the UML formalism.

Generalized schema for worksite data exchange 1S described In Figure 3, together with Table Z, as a_(ML

class diagrgm.

1 Worksite
management data |
1 for construction
machinery
1 1
1"*
1 . .
Basic project
data
1 1
Design data
1 1
1 Construction
planning data

1

Basic machine

data
1.* B 1. 17
Machine 1 1.% . Achieved work |
management Mission data
data
data
1 1 1 1
1.* 1.* 1.*
11.%  construction | 1| 1 .
Target data checking data As-built data
1 1 1
1.* 1.5 0.* 1.4 1
Machine running . Measurement Machine working
fécord 0.. record record
1 Machine control
1 1
data
0..*? O..*? 0..*?
. . 0.*| 0.*
Machine running 0..1| Measurement Machine working
state data state
1]
Key
0..1 noinstances, or one instance 1 exactly one instance
0..* zero or more instances 1..* one or more instances
Figure 3 — Generalized schema for worksite data exchange
24
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Table 2 — Descriptions of generalized schema described for worksite data exchange

Class

Description

Worksite management
data for construction
machine

This class represents all data used in SIS. This class consists of “basic project data”,
“mission data”, “achieved work data”, “construction checking data” and “machine
management data”.

Basic project data

This class is of the basic data of the construction project. It contains construction name,
period of construction, execution place and so on.

Design data

This class shows the design information of the construction project which was prepared at
the pre-construction stage, for example, technical specifications, drawings and necessary

! . 1 o~
UTSIyrm UUCUTTICTTLS. I

lestruction planning data

This class represents construction plan data prepared at the constructiorl\ stage, for

example, shape control data, quality control data, progress contral da
information data, arrangement plan data for materials and construction machin
contains accumulated “mission data”.

fa, material
p. This class

Mag¢hine management data

This class represents the data for planning machine use, maintenance ang
machine condition. It contains “basic machine data” and “matchine running recor

monitoring
d (health)”.

Mag¢hine running record

This class includes the accumulated data for the maintehance of the machine.

Mag¢hine running state

This class includes real time data for the operation of a machine at the worksite.

Additionally, it provides for the transfer of the data-group to “machine running re

tord”.

Bagic machine data

This class includes the fundamental attribute.information describing a particula
the worksite. For example, it contains ability,\distinction number, classification, a

machine at
nd so on.

Misgion data

S|

This class includes short-term planning data establishing an incremental goal fq
to use. This data is used for a unit ofwerk, which means a sequence work for a
machine, for example, work are@y type of construction machine, operator
working process and type of work. This class is the content of “construction plg
It contains accumulated “target data”.

r a machine
construction
information,
nning data”.

Tarpet data

This class represents datadescribing the shape and the quality of a given obje
the directions.

ct shown by

built data

This class represents data describing the shape and the quality resulting from

the work in aceordance with the directions for the work. The “as-built data” foqmat is to be

compared directly with the “target data”.

carrying out

Cornpstruction checking data

This class includes the difference between the “as-built data” and the “mission d

»

ata”.

Achieved work data

This class represents all data showing the results and progress of the work whi

exeeuted in response to “mission data”. It is composed of “as-built data”,
record” and “measurement record”.

machine working

ch has been

Mag¢hine working record

This class represents the data which shows the process of machine working;
the work quantity of a machine. This class includes the working state of the
machines.

it also gives
construction

Mag¢hine working ‘state

This class is the data group that shows the real-time working state of each
machine at the worksite. It also comprises the content of “machine working reco

construction
rd”.

MeTsurement record

This class represents the data which shows the transition of the state of th

e execution
. It contains

object and environment acquired from the measuring equipment at the worksite

“measurement data” in part. This data is used for quality control and shape management.

Measurement data

This class is the data group which includes the real-time state of the execution object and
environment acquired from the measuring equipment at the worksite. It comprises the
content of “measurement record".

Machine control data

This class includes the data used to supervise the machine or to support machine operation
during the work. It includes the service reporting when a machine deviates from the
prescribed execution route. The machine may detect the deviation automatically and signal
the operator with an alarm. It is created by comparing “machine working state",
“measurement data" with “target data”.

as specified in Annex A.

If it is necessary to make an extension to ISO 15143, focusing on Figure 3, Table 2 and ISO 15143-2, this shall be done

© 1SO 2010 — All rights reserved
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Annex A
(normative)

Extensions to the ISO 15143 application schema and data dictionary

A.1 Selection methodology of data items for ISO 15143

ISO 15143
worksites.

inspection;
safety of o
between wg
data are n¢g
unique to e

The first ed
range of wq
data items.

enables data exchange between different systems or machines on mechanized construg
Fxchanged data are used for six specific service areas: construction management; supervi
pstimation, contract and decision; machine construction; equipment and supply management;
onstruction and environmental preservation (see Clause 4). This list covers data exchan
rksite information systems, construction machinery and measuring equipment, but many king
cessary according to the kinds of machinery and services, and the conditiofis, and requiremsg
hch worksite.

tions of ISO 15143-1 and ISO 15143-2 do not directly apply to all data.cdrrently used for the e
rksite data exchange. Therefore, for the life of the first editions, application is limited to the b
While Figure A.1 illustrates this, it also shows the possibility ©f including additional data it

commonly yised at many worksites.

/

3

tion
sion
and
ged
s of
nts,

htire
asic
BMms

Key

1 basic data items (ISO 15143)

2 data commonly used at many worksites
3 data items used for the entire range

4  data of a particular worksite

26

Figure A.1 — Classification of data items for ISO 15143

© 1SO 2010 — All rights reserved


https://standardsiso.com/api/?name=a46ca22165c79263b124b32c48fd2f97

I1ISO 15143-1:2010(E)

Some data items used for the entire range could be too specific and might not be appropriate for
standardization. As a result, at certain worksites, necessary data exchange could be confined to the basic
data items standardized in the first edition, while at other worksites, data exchange might be related not only
to said basic items but also to some other commonly used data. In the latter case, stakeholders may widen
the range of ISO 15143 to cover these additional commonly used data items. There could be some worksites
where specific data items, not appropriate for treatment using 1SO 15143, are additionally needed and/or
where a certain closed system might use ISO 15143. In such cases, the related data items will remain outside
the scope of ISO 15143, but the International Standard may still be used as a part of those systems as well as
being applied conceptually.

A.2 Extension procedure

Th
pro

following procedure is used for submission to, and processing by, the maintenance, ager
osed extensions.

Log on to the website http://www.jcmanet.or.jp/english/ISO/15143.

Open one or both of the empty Excel tables provided: one table for data elements; the oth
domains.

Using ISO 15143-2:2010, Tables A.1 and A.2, for guidance, enter the data attributes of th
extension(s) into the respective table. Schema-related data aré. presented in the “classificat
item value” column of the tables.

Save the table(s) to local disk.

Send an e-mail with the completed table(s) attached to the Secretary of]

(iso15143maintenance@jcmanet.or.jp).

The MA checks the extension submission for suitability, completeness and duplication W
entries:

terms and definitions shall not_conflict with those already specified within ISO 15143;

terms and definitions should not be in conflict with those already specified within related
as ISO/TC 59, TC 74, ;FC 127, TC 182, TC 190, TC 195, TC 204, TC 211 and ISO/IEC/JT|

the same wording-shall be used for the same meanings as far as possible;
different wordings shall be used for different meanings as far as possible.

If necessarny, the MA Secretary consults with the members of the MA group (ISO/TC 127/SC
to the suitability of the proposed extension.

cy (MA) of

er for value
e proposed

on scheme

the MA

ith existing

areas, such
C 1;

3/WG 5) as

to the data

Ifthe submission is determined to be appropriate, the MA Secretary uploads the extension(s

dictionary extension URE o the MAwebsite, where they camn be consutted by the users of 1SO 15143.

© 1SO 2010 — All rights reserved
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Annex B
(informative)

Creation of a worksite data dictionary using ISO 15143

B.1 General

This anneXq describes a method for creating a worksite data dictionary focusing on the specifica
mechanism| and correlation of provided means by ISO 15143. It also provides the functions of those me

tion
ans

and how to| use the standards. It provides explanations of the generalized schema according to this paft of

ISO 15143 |nd the data dictionary specified in 1ISO 15143-2, together with the method for creating a work
dictionary.

Figure B.1 illustrates the specification mechanisms and the correlation of means provided by ISO 15143.

B.2 Provided means and correlation

B.2.1 Ovgrview

It shows the pattern diagram and correlation between the generalized schema for worksite data exchg
(hereinaftern called the generalized schema), the data dictionary.@ccording to ISO 15143-2, and the I1SO 15
worksite data dictionary, which are the provided means of 1ISO 15143. This correlation and provided me
are explaingd in B.2.2 and B.2.3.

B.2.2 Correlation

The specifi¢gation mechanism illustrated in Figare'B.1 is largely divided into two parts along the horizontal
The upper part is an accurate view of the classification specifications for the data management area, focu
on the durapility and extension of the data\standard exchange. The lower part is the view of the tools use
share perspectives between users.

a) Generalized schema (1ISO 15143-1)
The geperalized schema shows visualized correlations of data class which are configured on the bas
the conpstruction pretess and the data generating place. The schema provides a structuralized

packade to the data-dictionary and the worksite data dictionary.

b) Data djctionary (ISO 15143-2)

site

nge
143
ans

ine.
5ing
d to

s of
Hata

the

The ddtatdictionary is composed of two tables: the first precisely categorizes the data elements off

data categories by definition; the second, the value domain table, precisely categorizes the selection

and

range, providing the category of expression and range of the permissible values. The data dictionary

provides constituent data elements of the data items that are used on the worksite data dictionary.
c) Worksite data dictionary

The worksite data dictionary is created to share the perspectives of the data items between users
exchange data. The worksite data dictionary confirms the categorization of the data items with
generalized schema and is created by combining the data elements of the data dictionary and
necessary value domain.

who
the
the
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Figure B.1 — Means provided by ISO 15143 and specification mechanism
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B.2.3 Provided means

B.231 G

The scope of the generalized schema

eneralized schema for on-site data exchange

is the on-site data exchange between the earth-moving

machinery/mobile road construction machinery, the measuring equipment and the information systems on the
construction site.

The generalized schema is composed with the concept class constructed by the construction process as seen
from the point of view of the owner, the contractor and the machine administrator.

The generg
worksite da
of the data
definitions 4

Target servj
the general
generalized

When creafing a schema using the worksite mounted data system, specialized‘classes can be created u

the general

lized schema functions as a classification schema that categorizes the data elements (of
a dictionary, simplifying the shared perspectives between the users by visualizing the construg
as classes. The data elements stored as attributes in the schema class are further diyided
nd expressions in the data dictionary.

ces, as specified in this part of ISO 15143, can be achieved by combining the 'ddta categorize

zed schema. The unified modelling language (UML) is used as the methad of expression in
schema.

zed schema class.

B.2.3.2

The ISO 15143 data dictionary precisely clarifies the data items, structuralized by the generalized schem3

their multipl

As ISO 15143 is based on the idea of gradually extending the items lacking in the data dictionary,

necessary

ta dictionary

attributes.

secure easy extension and long-term readability for the items in this data dictionary. Their

the
tion
into

din
the

nder

, by

it is
lear

categorizatipn will aid the data dictionary, through use of the ISO/IEC 11179 data management schemg, to

secure extensions.

To organiz
tables, the
meta-data i

B.23.3 W

The worksi
who excha
attributes n

The worksite data dictionary is comprised of a combination of data elements and value domains as descr

in the ISO
contains all

e
r||ge data in order/to enhance worksite efficiency, and who possess sufficient data categories

the divided data item clearly, the.data dictionary is managed by separation of the data into
data element table and the walue domain table (see ISO 15143-2), using data managen
n accordance with ISO/IEC A1179-3.

Jorksite data dictionary,
data dictionarytis a data dictionary created at the worksite by the agreement of several us

bcessary for-on-site usage.

15143¢2 data dictionary. The worksite data dictionary stores the data attributes to a table
theymetadata of the data element and value domain tables.

two
hent

ers,
and

bed
that

To secure reuse and durability of the data dictionary, the user should not decrease the metadata of

ISO 15143-

2.

ISO 15143 does not exclude additional new metadata or data items in the internal data dictionary of the
on-site information system that does not exchange data.

Users will decide through agreement the data communication protocol and method of transferring the data set
under the shared perspective of data items defined by the worksite data dictionary.

In the case where a data item of the worksite cannot be configured under the combination of data elements
and value domains of the data dictionary according to ISO 15143, the data dictionary can be extended. See

Annex A.
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B.3
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How to create a worksite data dictionary using 1ISO 15143

.1 Procedure

The procedure for creating a worksite data dictionary from the generalized schema and data dictionary
provided by ISO 15143 is as follows, in the sequence given:

a)

b)

create a data exchange scenario with effective service;

abstract the data exchange device and data items;

B.3

The)
data
situ

B.3

Abs
exp
exc

.3l2 Examples of creating a worksite data dictionary

verify the exchange data items and generalized schema;
select the data element that corresponds to the exchange data items from the data dictionary;
generate a worksite data dictionary by combining the data elements and value domains.

2 presents examples of the order used to create a worksite data dictionary 'using the generaliz
data dictionary provided by ISO 15143.

2.1 Creation of a data exchange scenario with effective service
user generates a text scenario on the data exchange necessary to achieve the agreed effectiy

exchange. The scenario should include the instrument and data items used for exchang
htions, and the objectives of exchanging data usage..See Table B.1.

Table B.1 — Example of a data exchange scenario

red schema

e service of
e, the work

Scenario

Among the roller working data used for compaction on fillings, transfer the GPS data of roller an
filling materials informationwith location data to the site information system.

The roller location is(used to calculate the roller moving path and the number of compactions use
for quality controlin the site information system.

2.2 Abstracting the data exchange device and data items
tract the.instrument to exchange data and the data items that will be exchanged from the s

nange 'data. See Tables B.2 and B.3.

cenario. To

ain the task, the scenario includes internal data items of the instrument and instruments that will not

Table B.2 — Examples of data exchange instruments

Data exchange instruments

Rollers

Site information systems

© 1SO 2010 — All rights reserved
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B.3.2.3 Verification of the exchange data items and generalized schema

Table B.3 — Examples of exchange data items

Exchange data items

Location data accumulated in the roller

Filling materials information with location data

laca £+ £4

£ 1O

454143.

U t 2} vakbhana dat Hooaa Beralisz o m-a—tadieat Ha—tat e O
sers maigr CACTTaAngC—uata nCTITS U UIAdSS UT o geTieTanZTU STreTma marcatcu—TT O S part UT 1o

Matching w]ll help users visualize the concept of data items by the generalized schema. See Table B.

Table B.4 — Examples of verification of data items and generalized schema

Exchange data items

Class name of generalized schéma

rpller

Location information accumulated in the | Machine working state

Ipformation for identifying the location site | Construction planning data
fpr filling materials

B.3.2.4 Sglection of the data element corresponding to exchahge data items from data dictionary

Users seledt the data element that corresponds to the exchange'data items from the data element table of the
data dictionary. The data element table has a layered system: The class of generalized schema and the gata
element copcept are the upper layers of data element. The user selects class name, data element congept

and the dala element in the order given in the data_element table. The selected data element has a unjque
value domain. The value domain contains the permissible values and a data format. The ¢ata

relation to

element table has a system to define the derivation rule for the new data element by combining the mulfiple
data elemepts. (Where a necessary data element is not available, the proposal can be carried out using the
method pregented in Annex A). See Table B'5.

Table B.5 — Examples)of verification of data categories and generalized schema

Exchange|data

Class namefor

Data element for data dictionary

Value domain for ddta

for identifying
the location site
for earth-filling
materials

Construction
planning data

items| generalized dictionary
schema
Location date_and_time_machine_working_state_1 datetime_1
information
accumulate Machine working
in the roIIerT state
TITaChime —positiom—working—state—4 poirt—2
Information fill_material_id_1 material_id_1

fill_material_name_1

character_string_4

32
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B.3.2.5 Generating a worksite data dictionary by combining the data elements and value domains

I1ISO 15143-1:2010(E)

Users generate a worksite data dictionary by listing all the metadata (e.g. definitions and data format)
described in the ISO 15143-2 data dictionary, including the selected data elements and the value domain. See

Tabl

e B.6.

Table B.6 — Examples of a worksite data dictionary

Data element

Value domain

Classification Data element Name - Conceptual Value domain -
sdhema name concept name domain name name
date_and_time_ |date_and_time_
. | machine_ machine_working_ date_and_time [datetime 1
Maghine working | working_state state_1
state .
. Omit
machine_position |machine_position_ | Omit oint oint 2
_working_state working_state_1 P point_
Co:['struction fill_material_id fill_material_id_1 material_id material_id_1
plapning data fill_material_name |fill_material_name_1 character_string |character_string_#
Under the premise that the data items of the worksite datardictionary have shared perspectives among users,

the

dec|ded by agreement between the users.

© 1SO 2010 — All rights reserved

necessary agreement for data exchange (communication protocol and data expression format) will be
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Annex C
(informative)

Relevant diagrams of generalized schema for worksite data exchange

C.1 Use-case diagram of generalized schema for worksite data exchange

The actors |at a construction worksite are generalized for the purposes of ISO 15143-1 as the owneér of| the
construction project, the contractor, the manager of a construction machine, its operator, the sitesnformation

system, the| construction machine itself and the measuring equipment.

The use-cape diagram shown in Figure C.1 clarifies the relationship between the actors and \use-cases, which

describe the actor’s behaviour in worksite data exchange.

A

Post
construction

machine -~ T T T TS m——— e __ Operate
Owner = T T T - construction
Order machinery
construction - . 7 \
machine /= T T T=—__ <<include>> // \
S T T .. / V\s<include>>
<<include>> T—=-N \
Confirm \ <<include>>" N\ \ = T ———__

construction work
state

Generate
construction
planning data

Confirm
construction work
state

I
<<include>>

v
| <<include>>

Report
construction work
state

Generate

mission data

7
7  <<include>>
\ 7 !
<<include>>
\

\

Display
machine control
data

. bl
<<include>>
"4

>to

<<include] <<include>>

Generate Target
data (shape &
quality)

Contractor Record

|
|
|
|
|
|
| missiondata
|

Refer achieved
work data

Refer
achieved work
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Refer
machine running
record

Generate

<<include>> shape data

/
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Obtain
measurement
data

Record
machine working

A
/ \ <<include>>
\ record

Record
achieved work
data

\

N / <<include>>

\ /
\
/
Refer /
. \ as-bulit data ‘~\\§ <<i .
Site information sfstem <<include>> < JECIL'de
e T~ Record
e = measurement
- record

Arrange
construction
machinery

Copistruction machine
ith IT equipment

Machine operator

achine administratpr

Measurement equipment

-
Genacat el
quality W

Figure C.1 — Use-case diagram of generalized schema for worksite data exchange
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C.2 Sequence diagram of generalized schema for worksite data exchange

The sequence diagram shown in Figure C.2 describes the actors collaborating in some behaviour over time
and captures the behaviour of a single use-case for worksite data exchange.

L " Construction .
Site information ” Measurement ] Machine
Owner Contractor svstem machine equipment Machine operator administrator
system with IT equipment quipment e
Confirm Generate
construction

construction planning data

|

planning data

Repe;

t throygh
constfuction period

Confirm construction working state
| |

Order construction machine

Post construgtion machine

Generate mission data

Recgive
mission data

_ ]

Send mission data

Start constructiof

machinery

Repeat through
achievement of
construction plan

Send machine working record

Obtain

_ ]
]

Record

machine data

machine data

Confirm construgtion work state

Obtain
measurement d

Nl
]

Record
measurement re

Operate construction machine

ata

cord

Refer machine running record

Send measurement record

Generate
shape data and
qualitydata

_ ]
-]

Record
achieved work data

Refer achieved work data

C.3

Obj
use

The)

the

Figure C.2 — Sequence diagram of generalized schema for worksite data exchang

Generalized. schema for worksite data exchange

case diagram (Figure C.1) and the sequence diagram (Figure C.2).

© 1SO 2010 — All rights reserved

bcts in the.generalized schema for the worksite data exchange of ISO 15143 are extracted b

generalized schema for the worksite data exchange is defined as a class diagram. The diagra
conceptual information structure and conceptual o] |

hsed on the

describes

information arrangement as classes | which are
generalized from objects on the use-case diagram and the sequence diagram.
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Annex D
(informative)

ISO 15143 application example — Machine construction

D.1 General

This annex
target work

D.2 Agreement for worksite data exchange

D.2.1 Objctive

The object
“constructig

D.2.2 Wo

To achieve

exchange slystem enables functions as follows.

a) The sife information system (SIS) controls the work'area, spreading thickness, compaction count,

related

NOTE 1 Work area is based on three dimensional (3-D) CAD data.

NOTE 2

b) The SI

c) The copstruction machines provide operation support according to SIS direction. Dozer operators exe
spreadjng according to.a”3-D target shape without finishing stake. Roller operators execute compag
accord|ng to the target.compaction count. “Construction machinery” indicates completion of work to
operatar.

d) “Constiuction Riachinery” sends the execution results to the SIS using wireless LAN.

NOTE

36

presents an ISO 15143 application example based on experience in a fill construction project:
type is spreading by dozers and compaction by rollers.

ve of the worksite data exchange is to promote the efficiencyand progress acceleratio
n management” and “machine construction”.

ksite data exchange system function

the objective, machine construction is executed without finishing stakes. The target worksite

data.

5 sends the necessary execution direction to “construction machinery” using wireless LAN.

The results include finishing shape, compaction count, relating ground stiffness, and related data.

The

h of

Hata

and

At this site, fill construction quality (ground stiffness) is controlled by compaction count. A target
compadtion count is determined on test construction for each soil material.

Cute
tion
the
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Figure D.1 — Target worksite data exchange system functions of the application example

Applied services provided forthe application example corresponding to the services and sub-serviges listed in

Tabje 2 are presented in-Table D.1.

Table/D.1 — Applied services corresponding to services and sub-services

Applied service of the application
éxample

Corresponding ISO 15143-1
sub-service

Corresponding ISO 15143-1
service

Mission and target supplying service

Machine operation support

Machine construction

PR " Ly .
T OPCTatOT SUPPOTUNITg-STCTVICT

(W] [ 43 4
WIaCrm e oOpCTatoT SUPPOTT

ion

(W] [ £
viacm e CoOTTSt ot

As-build judging service

Quality control, shape management

Construction management

Achieved work supplying service

Quality control, shape management

Construction management
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D.3 Construction work process and data flow

D.3.1 Scenarios and use-case for worksite data exchange
Figure D.2 shows the construction work process and data flow conceptually.
In the following, a scenario is provided for each target service of data exchange composed of the main

scenario text and the list of associated actors, together with the related exchanged class and data. A
corresponding use-case diagram is presented for each service (see Figures D.3 to D.6).

Clo L 'H 1 [(PS H 3 'H 4 LI <l £ 4l 13 Ul bl H'S £L0 ol a i
NOTE LILA~3 C]}.IFII\JCI[IUII UI\GIIIPIU LQILCIrImuTrTratunrt OyOlUIII o UUIII'JUOUU Ul une QCTVOIT dl UIC olte UTnoe drmu \chnt
installed on the construction machine.

Preparation
(Qenerate construction
plan)
N
/ Scope of the scenarios \
. [Associated classes ]
. [Associated actors ] Rt
Work arget suppiying Piod manager N | Sk
service - Site information system server %\ Istruction p ing
e . - N - Basic machine data
Site information system client . Mission data
- Construction machine - Target data
RN
[Associatedactors 1
; ; - Operafor [Associated classes ]
Machine oPeraTt'on |———— - Site information system client - Mission data
support service - Construction machine - Target data
- Machine working data
[Associated actors ] [Associated classes ]
Work result judgtent Operator . * Mission data
N - Site information system client - Target data
- Construction machine - Machinery working data
+ Construction checking data
[Associated actors ]
* Project manager [Associated classes ]
Achieved data ) ggz;z’: - Machine working data
; ; ’ - Machine working record
supplying service - Site information system server . Construction chgcking data
- Site information system client . As-built data
- Construction machine

o /

Figure D.2 — Work process and related actors and classes — Conceptual flow chart
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D.3.2 Preparatory work

The site manager and the foreman generate work site data, such as work order, to be registered to the site
information system based on the (design) drawings and technical specifications (documents), as well as
(construction) and plan of work (documents).

D.3.3 Mission and target supplying service

Mis

sion and target supplying service

Scenario

1) [The site manager registers (records) “basic project data”, “construction planning data” and “basic_mach

2) From the data recorded within the site information system, the site manager extracts “mission‘'data” bein

» o«

the site information system server.

for a certain machine operation, then, based on them, extracts “target data” (work area and compacti
farget) and then registers (records) them on the site information system server.

ne data” on

j referenced
bn thickness

Construction planning data:
landlfill_material_id_1, landfil_material_name_1, landfill_material_characteristic_1

Migsion data:

3) [The operator starts the construction machine, then its equipping “client” from the site’ information system receives
mission data and target data from the site information system server and then registers (records) them|to the client
System.

Actors
Thqg site manager, the site information system (the server and the client),/and the construction machine
Related class and data

Bagic project data:

construction_project_name_1, contractor_name_1, construction_period_beginning_1, construction_period_cpmplete_1,

station_beginning_1, station_end_1

Bagic machine data:

local_machine_id_1, machine_family_1, machinexhame_1, cutting_edge_width_1, work_area_capacity_1,

work_volume_capacity_1, ground_contact_pressure_1, rolling_width_1, dynamic_liner_load_1, Laden weight

ID, [Type, Name, work_time_stari-1, work_time_end_1, foreman_name_1, machine_operator_name_1, work| area_id_1,
work_area_name_1, Work..area_type 1, work_area_boundary_1, Surface ID, Triangle ID, Point ID,
work_point_1,WorkDate s\UseMaterial

Target data:

TarpetMachineName, MachinelD, spreading_elevation_target_1, compaction_quality_target_1

NOTE Data underlined are those newly defined at the site.

© ISO 2010 — Al rights reserved 39


https://standardsiso.com/api/?name=a46ca22165c79263b124b32c48fd2f97

ISO 15143-1:2010(E)

Generate
construction
planning data

N .
N o <<include>>

Site information system
server

Record
basic project
data

Record
basic machine
data

Record
construction
planning data

Contractor

<<include>>

Senerate
ssion data

3

Generate target
data (shape &
quality)

Refer
construction
planning data

Record
mission data

Refer
mission data

Record
target data

Refer
target data

L

Site informatid
system clien

[l

Figure D.3 — Use-case diagram — Mission and target supplying service
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D.3.4 Machine operation supporting service

Machine operation supporting service

Scenario

1) The machine operator confirms mission of the work checking the “mission data” and “target data” already registered
and recorded within the site information system client.

2) The machine operator operates the machine receiving “mission data” and “target data”, on occasion also referencing
“machine working data” generated and submitted from the machine sensor and confirming the differences (within the
tolerances) between the former and the latter.

Actors

Thqg site information system client, the construction machine, the machine operator and the measuring equipment
(sefsor)

Related class and data

Basic machine data:

machine_family_1, machine_name_1, cutting_edge_width_1, work_area_capasity 1, work_volume| capacity 1,
groind_contact_pressure_1, rolling_width_1, dynamic_linear_load_1, Laden weight

Construction planning data:
landifill_material_id_1, landfill_material_name_1, landfill_material_charactefistic_1
Migsion data:

ID, [Type, Name, work_time_start_1, work_time_end_1, foreman_name_1, machine_operator_name_1, work_area_id_1,
work_area_name_1, Work area_type 1, work_area_boundary 1, Surface ID, Triangle, Point 1D, wprk point 1,
WorkDate, UseMaterial

Target data:

TarpetMachineName, MachinelD, spreading_elevation \target_1, compaction_quality_target_1

Mag¢hine working record:

Refmission, Time, S (number of spread layers), Point (X, Y, Z), N (pass number of compaction), D [Density), D
=(gfadient in degrees), E(coefficient of elasticity), A (acceleration)

NOTE Data underlined are those:newly defined at the site.

Site information system
client

Confirm -

mission data /
< ® Machine operator
target data

<<include>>

~ ~
~ . N <
S o <<include>> N

Operate
construction
machine

Figure D.4 — Use-case diagram — Machine operation supporting service
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D.3.5 As-build judging service

As-build judging service

Scenario

related tolerances.

1) The site information system client provides differences between measuring equipment providing “machine working
data” and “target data” as “construction checking data” to the machine operator.

2) The machine operator completes the operation checking if “construction checking data” satisfy the target within

Actors

The site infgrmation system client, the construction machine and the machine operator

Related class and data

Basic machine data:

machine_family_1, machine_name_1

Construction planning data:

Mission data:

ID, Type,

WorkDate, UseMaterial

Target data:

landfill_matgrial_id_1, landfill_material_name_1, landfil_material_characteristic_1

Name, work_time_start_1, work _time_end_1, foreman_name_1, - dperator_name_1,
work_area_pame_1, Work area type 1, work_area_boundary_1,

work_area_id_1,

Surface AD,/ Triangle, Point 1D, work_point_1,

TargetMachjneName, MachinelD, spreading_elevation_target_1, compaction_quality_target_1

NOTE [Data underlined are those newly defined at the site:

Confirm
mission data

Generate
construction
checking data

Site information system
client

. ——
.
—_

—_—
fow =

<<include>>

———

Confirm
target data

Confirm
construction
checking data

Operate
construction
machine

Machine operator

SO <<include>>
N

Confirm
machine working
state

Figure D.5 — Use-case diagram — As-build judging service
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D.3

ISO 15143

.6 Achieved work supplying service

-1:2010(E)

As-build judging service

Scenario

1) The site information system client cumulatively records “machine working state” received and submitted from the

measuring equipment as “machine working record”.

2) The site information system client submits the “machine working record” at the time of the end of the operation as

“as-built data” to the site information system server with “construction checking data”

3) The site manager and the foreman control the shape and quality of the work by checking records in the information
System server.
Actors
Thqg site manager, the foreman, the machine operator, the site information system server, the site’information system
clieht and the construction machine
Related class and data
Basic machine data:
madc¢hine_family_1, machine_name_1

Construction planning data:
landlfill_material_id_1, landfil_material_name_1, landfill_material_characteristic_1

Migsion data:

ID, [Type, Name, work_time_start_1, work_time_end_1, foreman_name_1, machine_operator_name_1, work| area_id_1,
Surface ID, Triangle ID, Point ID, work_point_1

Target data:

spreéading_elevation_target_1, compaction_quality_target’ 1

Migsion data:

ID, [Type, Name, work_time_start_1, work_timeend_1, foreman_name_1, machine_operator_name_1, work| area_id_1,
work_area_name_1, Work_area_type 1, wotk area_boundary_1, Surface ID, Triangle, Point ID, work point] 1,
WorkDate, UseMaterial

Target data:

TarpetMachineName, MachinelD, ;spreading_elevation_target_1, compaction_quality_target_1

Mag¢hine working record:

Refmission, Time, S (number of spread layers), Point (X, Y, Z), N (pass number of compaction), D (Density), |D
=(gladient in degrees))E(coefficient of elasticity), A (acceleration)

NOTE Data,Underlined are those newly defined at the site.
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D.4 Gengration of application schema for worksite data exchange
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Figure D.6 — Use-case diagram — Achieved work supplying service

ve application schema and generalized schema, are compared for worksite data exchang
with ISO 15143. The semantic of class and relation of class are confirmed.

h this case, all the data semantics for worksite data exchange on this site are harmonized with ISO 15143.

()
5

he data element name is harmonized between the native data dictionary and the data dictiopary
p 1ISO 15143-2.

application schema for this site is/generated which is composed of the necessary classeg on
schema for worksite data exchange.
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Worksite management data

for construction machinery
Construction planning data

As-built data Construction planning data
Material data
- BasicMachineData BasicProjectData
+1D: string
+Name: string +1D: string + ConstructionName: string
+ Property: string + TypeOfMachine: string + SubContracto: string
+| +1 i string + ConstructionPeriodFrom: date]
Mission data \ + BladeWidth: double + ConstructionPeriodTo: string
}—1 + BladeWidth1: double + ConstructionAreaFrom: string
MissionData + CapacityOfTheMachineVolume: double + ConstructionAreaTo: string
+ Pressure: double
+ ID: string + VibromotiveForce: double
peStriTY T JouDTE
+Name: string
Work date Target data
+ StartDataTime: dataTime
+ EndDataTime: dataTime
+ GroupLeaderName: string|
Targetdata
" " rf: ick: i
Maghine working record Direction area designation Surface + SoilThick: double ! Machinelnfo|
+ Tiffie: double +1D: string ount: int O\ +T i
+8: fnt +ID: string l——— + MachinelD
+N: ot /— + OperatorName: §iring
+ D: Hecimal -
+ E: flouble
+ A: Houble
Point
Tri I
+1D: string flangle
+x: double] +1D: string
= 4+ ): double] <
+2z: double]

NOTE 1 Some classes are shown structuralized sub-class for visibility of data structure.
NOTE 2 Classes attributes show major exchanged data.

Figure D.7 — Application schema for construction management on fill construction gite

D.5 Agreement of data format and system mount

D.51 Agreement of data format

XML is used as the data format for this site. XML schema for worksite data exchange is gengrated from
application schema for worksite data exchange. A sample XML instance follows.

NOTE 1 The use of XML-is not a requirement of this part of ISO 15143. While the application layer of the @S| reference
model does not include XML, the scope of this part of ISO 15143 covers only the application layer.

NOTE 2 XML ‘as:shown below is the actual presentation of major data.

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

<WMDEM xmiIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" xsi:noNamespaceSchemalocation="WMDCMO02.xsd[">

<basiC_project_data>
<construction_project_name_1>String</construction_project_name_1>
<contractor_name_1>String</contractor_name_1>
<construction_period_beginning_1>String</construction_period_beginning_1>
<construction_period_complete_1>String</construction_period_complete_1>
<station_beginning_1>sta###+## ##Hi</station_beginning_1>
<station_end_1> sta###+## #HHi</station_end_1>

</basic_project_data>>

<basic_machine_data>

<machine>
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