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Foreword

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

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed*for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

History

TPEG technology was originally proposed by the European Broadcasting Union (EBU) Broadcast
Management Committee, who established the B/TPEG project group in the autumn of 1997 with a brief
to develop, as soon as possible, a new protocol for broadcasting traffic and travel-related information
in the multimedia environment. TPEG technology, its applications and service features were designed
to enable travel-related messages to be coded, decoded, filtered and understood by humans (visually
and/or audibly in the user’s language) and by agent systems. Originally, a byte-oriented data stream

forgnat, which may be carried on almost any digital bearer with an appropriate adapt4

was
des

Ond
doc
sen|
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Sub
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Fur
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application used by all service implementations to ensure appropriate referencing from

sou

Par
relg
pub
TPH

developed. Hierarchically structured TPEG messages from service providers to end-
gned to transfer information from the service provider database to an end-user’sreguipn]

Lments were released. Part 2 (TPEG-SSF, which became ISO/TS 18234;2) described 1
antics and framing structure, which was used for all TPEG applications"Méanwhile, Paf
1, which became ISO/TS 18234-4) described the first application for road traffic message

sequently, in March 1999, CEN/TC 278, in conjunction with, ISO/TC 204, establishg
prising members of the former EBU B/TPEG and this workinggroup continued develop
ther parts were developed to make the initial set of four parts, enabling the implemer
Kistent service. Part 3 (TPEG-SNI, ISO/TS 18234-3) described the service and network i

'ce to another.

L 1 (TPEG-INV, ISO/TS 18234-1) completed thé series by describing the other partg
tionship; it also contained the application IDswused within the other parts. Additionally,
lic transport information application (TPEG*PTI, ISO/TS 18234-5), was developed. Th

ition layer,
Isers were
nent.

year later, in December 1998, the B/TPEG group produced its first EBY/specifications. Two

he syntax,
t 4 (TPEG-
S.

d a group
nent work.
tation of a
hformation
ne service

and their
Part 5, the
e so-called

G-LOC location referencing method, which' enabled both map-based TPEG-decoders and non-map-

baspd ones to deliver either map-based “location referencing or human readable text irjfformation,
wag issued as ISO/TS 18234-6 to be used in association with the other applications of pprts of the
ISOfTS 18234 series to provide location referencing.

Thd ISO/TS 18234 series has become known as TPEG Generation 1.

TPEG Generation 2

When the Traveller Information Services Association (TISA), derived from former fofums, was

ina
ap

It w
adyv|
hav
tha

gurated in Decémber 2007, TPEG development was taken over by TISA and continued i
ications working group.

as aboutthis time that the (then) new Unified Modelling Language (UML) was seen as hd
hntages-for the development of new TPEG applications in communities who would not
e binary physical format skills required to extend the original TPEG TS work. It was al
the XML format for TPEG described within the ISO/TS 24530 series (now superseded) h3

h the TPEG

ving major
hecessarily
50 realized
d a greater

sig

tficance than previously foreseen, especiatty 1 the Content-generation Segment and t

at keeping

two physical formats in synchronism, in different standards series, would be rather difficult.

As aresult, TISA set about the development of a new TPEG structure that would be UML-based. This has
subsequently become known as TPEG Generation 2.

TPEG2 is embodied in the ISO/TS 21219 series and it comprises many parts that cover introduction,
rules, toolkit and application components. TPEG2 is built around UML modelling and has a core of
rules that contain the modelling strategy covered in 1SO 21219-2, ISO 21219-3 and ISO 21219-4 and
the conversion to two current physical formats: binary and XML; others could be added in the future.
TISA uses an automated tool to convert from the agreed UML model XMI file directly into an MS Word
document file, to minimize drafting errors, that forms the annex for each physical format.
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TPEG2 has a three-container conceptual structure: message management (ISO 21219-6), application
(several parts) and location referencing (ISO/TS 21219-7). This structure has flexible capability and
can accommodate many differing use cases that have been proposed within the TTI sector and wider
for hierarchical message content.

TPEG2 also has many location referencing options as required by the service provider community, any
of which may be delivered by vectoring data included in the location referencing container.

The following classification provides a helpful grouping of the different TPEG2 parts according to their
intended purpose. Note that the list below may be incomplete, e.g. new TPEG2 parts may be introduced
after publication of this document.

— Toolki
TPEG2
(ISO/T

— Specia
(ISO/T

— Locati
(IS017

— Applic
(ISO/T]
(ISO/1T

TPEG2 has
in transitic
being able
unchangin

This docun

parts: TPEG2-INV (ISO/TS 21219-1), TPEG2-UML (ISO 21219-2), TPEG2-UBCR (ISO 2121
-UXCR (ISO 21219-4), TPEG2-SFW (ISO 21219-5), TPEG2-MMC (ISO 21219-6), TPEG2-
S21219-7).

applications: TPEG2-SNI (ISO/TS 21219-9), TPEG2-CAI (ISO/TS 21219:0), TPEG2-
S 21219-24).

bn referencing: TPEG2-OLR (ISO/TS 21219-22), TPEG2-GLR (ISO/TS 21219-21), TPEG2-
572-2), TPEG2-DLR (1S017572-3).

htions: TPEG2-PKI  (ISO/TS 21219-14), TPEG2-TEC (ISOYTS 21219-15), TPEG2
S 21219-16), TPEG2-TFP (ISO 21219-18), TPEG2-WEA(ISO/TS 21219-19), TPEG2-R
S 21219-23), TPEG2-EMI (ISO/TS 21219-25), TPEG2-VLI{USO/TS 21219-26).

been developed to be broadly (but not totally) backward compatible with TPEG1 to af
ns from earlier implementations, while not hindéring the TPEG2 innovative approach
to support many new features, such as dealing'with applications having both long-td
b content and highly dynamic content, such asparking information.

hent is based on the TISA specification technical/editorial version reference: SP10032.

-3),
L.RC

LTE

LR

FPI
MR

sist
and
rm,
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Scope

G applications are modelled in UML to provide an application descriptiof)that is indep
sical format representation. By separating semantics from application description, appli
ly be developed at a functional level. Different physical format represéntations can bg

5 document specifies the rules for converting UML models of TPEG application to the T

format. It contains the binary format definition of the abstract-data types defined in ISO 212

for

Thd
con
und

ISO
exp

ISO
exp

ISO

No
ISO

converting compound data types are also defined.

Normative references

following documents are referred to in thestext in such a way that some or all of th
Ktitutes requirements of this document. Fo’ dated references, only the edition cited 3
ated references, the latest edition of thereferenced document (including any amendmen

21219-2, Intelligent transport systemis— Traffic and travel information (TTI) via transpq
brts group, generation 2 (TPEG2) = Part 2: UML modelling rules

21219-5, Intelligent transpart.systems — Traffic and travel information (TTI) via transpq
brts group, generation 2 (TPEG2) — Part 5: Service framework

IEC/IEEE 60559, Information technology — Microprocessor Systems — Floating-Point arit

Terms anddefinitions
erms and-definitions are listed in this document.
and [E€ maintain terminological databases for use in standardization at the following aqg

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

bndent of a
Cations can
generated

wing a well defined set of rules on how to convert UML classes tq different physical fornmpats.

PEG binary
19-2. Rules

Pir content
pplies. For
[s) applies.
rt protocol

rt protocol

hmetic

dresses:

4

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

Abbreviated terms

The abbreviated terms defined in ISO 21219-2 and the following apply.
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LSB Least Significant Bit
LSByte Least Significant Byte
MSB Most Significant Bit

MSByte Most Significant Byte

5 Rules for UML to binary format description conversion

5.1 Defipition of binary format description

The binary format description of TPEG applications is included in application specifications 3s a
normative pnnex. This annex shall be named according to the following scheme:

[Full application name], TPEG-binary representation

The annex shall have four subclauses: Introduction, Application framing and-signalling, Application
components and Application datastructures. The content of these subclauses is subject to [the
specificatipns in this clause.

The introdjiction shall use a similar formulation as in the following:

This ci;apter defines the application framing and the format ef the [Full application name] mesdage
components, datastructures and its attributes for the TPEG)binary representation of [applicafion
abbreviation] as described in [reference to TPEG framework]. For further descriptions of these
objects see the related clauses [reference to clauses] inthis specification.

The Applidation framing and signalling subclause shall have three parts: Application identificatfion,
Version number signalling, and Application framing. The Application identification part shall define|the
Application Identifier (AID) that is used for the application. The Version number signalling shall define
the major ind minor version number of the application that are signalled within the SNI applicatfion.
The Applidation framing part shall state in what kind of service component the application shall be
transmittefd. TPEG Service Component (SC)types are defined in ISO 21219-5. Currently, the following
Service Component types are defined:

— ServCampFrame — Standard SC

— ServCampFrameProtected—=- SC with data CRC

— ServCampFrameCountetdProtected — SC with message count and data CRC
— ServCampFramePRrioritisedProtected — SC with group priority and data CRC

— ServCampFErgmePrioritisedCountedProtected — SC with group priority, message count and data LRC

The wordingshall be similar to the following:

TPEG binary format messages of the [Full application name] type are transmitted in Service
Component Frames of the [Service Component Frame type] type. Service Component Frames are
described in [reference to TPEG framework].

The Application components description shall have a first subclause with title List of generic component
IDs. This clause contains unique component IDs for each application UML class that is not stereotyped
as <<DataStructure>>. The component IDs should be ordered in the order of appearance in the model.

The list of generic component IDs subclause is followed by subclauses providing the binary format
description of each application UML class that is not stereotyped as <<DataStructure>>. This binary
format description shall follow the rules as specified in 5.5. The generic component ID of each component
defined in the list of generic component IDs shall be inserted in the binary format description where the
rules of 5.5 read ‘gcid’.

2 © IS0 2019 - All rights reserved
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The Application datastructures description shall provide the binary format description of each
application UML class that is stereotyped as <<DataStructure>>. This binary format description shall
follow the rules as specified in 5.5.

5.2

Abstract data types

This clause presents the binary format definition of the abstract data types that are defined in the TPEG
UML modelling rules document ISO 21219-5.

The following general rules were used for defining data types in the column "binary format definition":

Ad
lett

EXA
Ads
The
The
A dsg
A de
The

Dat
the

Cur

Con
is fo

1y

2)

3)

4)

5)

hta type is written in upper camel case letters in one single expression. The data typen

brs (a-z), number (0-9), underscore "_", round brackets "()" and colon ":"; the first mustbe

MPLE IntUnLo stands for Integer Unsigned Long
ta type is framed by angle brackets “ < >"

J

content of a data type is defined by a colon followed by an equal sign “:=".

end of a data type is indicated by a semicolon “; ”.
scriptor written in lower camel case may be added to a data type as one single expression witho
scriptor is framed by round brackets “ () ”.
descriptor contains either a value or a name of the associated type.
types in a definition list of another one are separated’by commas “, ”. The order of definition i

brder of occurrence in a data stream.
y brackets (braces) “ { } ” group together a blockiof data types.

» o«

[rol statements ( “if”, “infinite”, “unordered’{or “external”) are noted in lower case letters. A contr
llowed by a block statement or only one.data type:

if defines a condition statement.(The block’s (or data type’s) occurrence is conditional to th

data type.

infinite defines endless'repetition of the block (or data type). This is only used to mark the
stream as not ending §tream of data.

unordered defings,that the following block contains data types which may occur in any order,
one used to spécify subsequent data types. This statement applies to components only.

ordered, defines that the following block contains data types of which the order of definition i
the orderof occurrence in a data stream. This statement applies to components only.

external defines that the content of the data type is being defined external to the scope of given s

The control statement “external” must be followed by only one data. A reference to the co

ay contain
a letter.

it spaces.

s defined as

bl statement

e condition

statement being valid. The condition statement is framed with round brackets. This statement applies to any

main TPEG

hot only the

5 defined as

pecification.
responding

specification should follow 1n the comment. All types specified in TYP specification are treated
scope of any application.

as being in

The expression “ n * ” indicates multiplicity of occurrence of a data type. The lower and upper bound
are implicitly from O to infinite; other bounds are described in square brackets between two points " .."

and

behind the data type descriptor. The " * " stands for no limitation at upper bound.

Any text after a colon “: ” is regarded as a comment.
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For clear graphical presentation, lines in a coding box if they are too long to fit, are broken with a
backslash “\” followed by a carriage return. The broken line restarts with an additional backslash.

Data type Binary format definition
BitArray <BitArray>:=
m * <byte>[1..*]; : Byte containing bits. MSB signals following bytes

Bit set ( = 1) signals logical true
Bit not set ( = 0) or not present signals logical false

The bits in a BitArray are encoded in a sequence of bytes, where the first bit of each byte
(MSB) is a continuation flag (marked as CF in the table below). If this bit is set (=1) there
foltowsatteastomemore 1uy tetrthis BitATrT ay- Fhetast by te a‘lvvayb hasthecontimratipn
flag not set (=0). A BitArray represents a list of Boolean values which is implemented i;[

the same way as for all lists. The first byte holds bits numbered from zero to six ifnthat
order. The second byte holds bits numbered seven to 13, again in that order, and|so on.

The ordering is sequential from first bit (MSB) to last bit (LSB).
Table 1 — Binary format coding of BitArray
Byte 0 Byte 1
Bit number Bit number
cFlofl1|2[3|4]5]6[cF| 7|89 [dof11]12]13

If all bits after a certain bit in a BitArray are not set, the remaining bytes containing onfly
unset bits may be removed. The continuation flag of the'new last byte is set to false. De
coders shall interpret undefined bits as logical value false.

EXAMPLE BitArray =05 hex: Bit 4 and bit 6 are'set, the BitArray consists of only one Hyte
(continuation flag not set).

Boolean The TPEG binary format knows three representations for Booleans.

— Mandatory Booleans are storedijii-the selector of a class
— Multiple mandatory Booleahs-are stored in <MultipleBooleans>

— Single, optional Booleans-are stored in a table of type typ008:OptionalBoolean as
defined in ISO 21219-2

The default value of.a\Boolean is false.

DataStructpire <DataStructure>:= : Name of data structure
<..>, : Content of data structure

DateTime <DateTime>:= : Date and time
<IatUnLo>; : Number of seconds since

1970-01-01T00:00:00
Universal Coordinated Time (UTC)

NOTE The formula for date and time calculation is given in ISO/TS 18234-2:2013, Annek D.
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The datatype is deprecated anidjmay be removed in one of the future versions of thi
Please do not make use of this'datatype anymore.

Data type Binary format definition
DaySelector <DaySelector>:=
<BitArray>(selector), : DaySelector
if (bit 0 of selector is set)
<Boolean>(Saturday), : every Saturday
if (bit 1 of selector is set)
<Boolean>(Friday), : every Friday
if (bit 2 of selector is set)
<Boolean>(Thursday), :every Thursday
if (bit 3 of selector is set)
<Boolean>(Wednesday), : every Wednesday
if (bit 4 of selector is set)
<Boolean>(Tuesday), : every Tuesday
if (bit 5 of selector is set)
<Boolean>(Monday), : every Monday
if (bit 6 of selector is set)
<Boolean>(Sunday); : every Sunday
DistanceMetres <DistanceMetres>:=
<IntUnLoMB>; : Distance in integer units of metres
DisfanceCentiMetres <DistanceCentiMetres>:=
<IntUnLoMB>; : Distance iminteger units of centimeties
Durjation <Duration>:=
<IntUnLoMB>; : Time duration in number of seconds
Fix¢dPercentage <FixedPercentage>:=
<IntUnTi>; :integer value of percentage
Degrecated: <FixedPointNumber>:=
Fix¢dPointNumber <IntSiLoMB>(integerPart), :integer part of the number
<IntUnTi>(decimalPart); : fraction of 2 decimal digits [0...99]

document.

Flojt <Float>:=
4 * <byte>; 1 ISO/IEC/IEEE 60559 single precision
floating point number
NOTE Floating-point numbers are in the form of s (m / 2N-1) 2¢, with s the sign, m the mantissa,
e the exponent and N the number of bits in the mantissa. For single precision floating point
numbers; M= 24 the first bit in the mantissa is always one and can therefore be omifted.
Sign: bit# 31 (bit #)
Exponent: bit# 23-30
Mantissa: bit# 0-22
Int§iTi <IntSiTi>:=
<byte>; : Two’s complement
Int{iLi <IntSiLi>:=
<byte>, : MSByte, two’s complement
<byte>; : LSByte, two’s complement
Intyi24 <IntSi24>:=
<byte>, TMSByTe, two's complement
<byte>,
<byte>; : LSByte, two’s complement
IntSiLo <IntSiLo>:=
<byte>, : MSByte, two’s complement
<byte>,
<byte>,
<byte>; : LSByte, two’s complement

© IS0 2019 - All rights reserved
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Data type Binary format definition
IntSiLoMB <IntSiLoMB>:=
m * <byte>[1..5]; : MSB of each byte is continuation flag.

Two’s complement after elimination of continuation flags

The signed multi-byte is defined in the same way as IntUnLoMB except in case of signed value
interpretation; the complement on two is used on the 7-bit wide byte series. The count of bytes

is then defined by the magnitude of the positive value to be stored in multi-byte. The three re-
served bits in most significant byte #5 shall be set to 111 in case of negative numbers with 5-byte
length and 000 otherwise, to be upward compatible in case of introduction of a 64-bit integer
vatue rfuture-Signed vatues fronroto=24are storetrone by te, to=2+-mtwo bytes, to=22{ in
three bytes, to =227 in four bytes and to -231 in five bytes.

IntUnTi <IntUnTi>:=

<byte>; : Primitive
IntUnLi <IntUnLi>:=

<byte>, : MSByte

<byte>; : LSByte
IntUn24 <IntUn24>:=

<byte>, : MSByte

<byte>,

<byte>; : LSByte
IntUnLo <IntUnLo>:=

<byte>, : MSByte

<byte>,

<byte>,

<byte>; : LSByte
IntUnLoMB <IntUnLoMB>:=

m * <byte>[1..5]; : MSB of‘each byte is continuation flag.

Three MSBs from the fifth, i.e. most significant, byte are
reseyved for future use.

A multi-byte integer consists of a series of bytes, where the most significant bit is the continu
tion flag and the remaining sevenbits are a scalar value. The continuation flag indicates that
byte is not the end of the multizbyte sequence. A single integer value is encoded into a sequen
of N bytes. The first N-1 bytes-have the continuation flag set to a value of one (1). The final by
in the series has a continuation flag value of zero (0). This allows to know exactly the end of a
series of bytes belonging to one multi-byte, being the one with MSB=0.

o @

The bytes are encoded'in “big-endian” order i.e. most significant byte first. The maximum nurp-
ber of concatenated’bytes is 5, so that the maximum unsigned integer, which can be encoded if
2(40-5) —1. HoweVer, the actual specification defines the three most significant bits of the fifth
byte (i.e. theumost significant byte) as “reserved for future use” i.e. to be set to 000. This leads
into the maxXimum number 2(32) -1 which is the maximum value of a four-byte unsigned integgr.

ShortString <ShortString>:=
<IntUnTi>(n), : Number of bytes, n
n * <byte>; : String of characters. The number of characters depends

on the chosen character set.

6 © IS0 2019 - All rights reserved
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Data type Binary format definition
LongString <LongString>:=
<IntUnLi>(n), : Number of bytes, n
n * <byte>; : String of characters. The number of
characters depends on the chosen
character set.
LocalisedShortString <LocalisedShortString>:=
<typ001:LanguageCode>(languageCode), : Specifies the language used for this
string.
<StortStrimg>tstring); ~Stortstring
LocplisedLongString <LocalisedLongString>:=
<typ001:LanguageCode>(languageCode), : Specifies the language used fdr this
string.
<LongString>(string); : Long string
Propability <Probability>:=
<FixedPercentage>; : Probabilities mapped to wholf percents.
Seryiceldentifier <Serviceldentifier>:=

<IntUnTi>(SID_A),
<IntUnTi>(SID_B),
<IntUnTi>(SID_C);

: Service identification part A
: Setvige identification part B
: Service identification part C

Table <Table>:=
<IntUnTi>(entry); : The corresponding table defifes
valid entries of a table.
Timjelnterval <Timelnterval>:=
<BitArray>(selector)
if (bit O of selector is set)
<IntUnTi>(years), : Number of years
if (bit 1 of selector is set)
<IntUnTi>(months), : Number of months
if (bit 2 of selector is set)
<IntUnTi>(days)/ : Number of days
if (bit 3 of selector is set)
<IntUnTi>(hours), : Number of hours
if (bit 4 of seléctor is set)
<IntUnTi=(minutes), : Number of minutes
if (bit 5 of sélector is set)
<IntUnTi>(seconds); : Number of seconds
TimePoint <TimePoint>:=
<BitArray>(selector)
if (bit 0 of selector is set)
<IntUnTi>(years), : Number of years
if (bit 1 of selector is set)
<IntUnTi>(months), : Number of months
if (bit 2 of selector is set)
<IntUnTi>(days), : Number of days
if (bit 3 of selector is set)
<IntUnTi>(hours), : Number of hours

if (bit 4 of selector is set)
<IntUnTi>(minutes)

: Number of minutes

if (bit 5 of selector is set)
<IntUnTi>(seconds);

The year value has a range of [0..130] and is calculated by subtracting 1970 from the actual year.
The year range [1970..2100] thus maps to values [0..130].

: Number of seconds
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Data type Binary format definition
TimeToolkit <TimeToolkit>:=
<BitArray>(selector)
if (bit 0 of selector is set)
<TimePoint>(startTime), : Starting time
if (bit 1 of selector is set)
<TimePoint>(stopTime), : Stopping time
if (bit 2 of selector is set)
<Timelnterval>(duration), : Time interval
if (bit 3 of selector is set)
<typ002:SpecialDay>(specialDay), : Special day type selection
if (bit 4 of selector is set)
<DaySelector>(daySelector); : Weekday selector
Velocity <Velocity>:=
<IntUnTi>; : Speed in whole metres persecond
Weight <Weight>:=
<IntUnLoMB>; : Weight in whole kilogrammes
MajorMinorYersion <MajorMinorVersion>:=
<byte>; : Byte containing.bits. The four MSB bits
indicate the MajorVersion.
The four LSB\bits indicate the MinorVersjon.
MajorMinorVersion encoded as MajorVersion.MinorVersion.where the MajorVersion is stored if
the four most significant bits of the MajorMinorVersion and.the MinorVersion is stored in the fqur
least significant bits of the MajorMinorVersion.
This allows for a range of [0..15] for each of the MajorVersion and MinorVersion indicators.
The ordering is sequential from first bit (MSB),teddst bit (LSB).
Table 2 — Binary format ¢oding of MajorMinorVersion
MajorMinorVersion
Bit number
7 | 6 | 5 3 | 2 | 1 | o
MajorVersion MinorVersion
EXAMPLE:
Majorversion is 3 and,MinorVersion is 15.
MajorMinorVersion'is then encoded as 0011 1111 binary, which is 63 decimal, and 3F hex.
ByteFieldAtfribute <ByteFieldAttribute>:=
<IntUnLi>(n), : Number of bytes,
n * <byte>; : The above indicated number of bytes.
The charadter set used,in (Localized) short and long strings is signalled in the TPEG SNI applicatior] for

each TPEG|Service.{The character set may either be of the ISO 8859 series or the UTF character set$.

Examples for IntSi.oMB

Positive nuiber-te-be-encoded

— in Decimal: 1093567633

— Binary (32bit): 0100 0001001 0111010 0001001 0010001

Multibyte encoded:

Byte [5] (MSByte) |Byte [4] Byte [3] Byte[2] Byte[1] (LSByte)
(1)"000"0100 (1)0001001 (10111010 (10001001 (0)0010001

Bits in brackets are continuity flags, the ones in quotes are reserved and set to 0.

Multibyte encoded hex: 8489ba8911
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Negative number to be encoded

— in Decimal:

— Binary (two's complement):

-1093567633

1011 1110110 1000101 1110110 1101111

1SO 21219-3:2019(E)

Multibyte encoded:
Byte [5] (MSByte) |Byte [4] Byte [3] Byte[2] Byte[1] (LSByte)
(1)"111"1011 (1)1110110 (1)1000101 (11110110 (0)1101111

Bitq in brackets are continuity flags, the ones in quotes are reserved and set to 1.

Multibyte encoded hex: FBF6C5F66F

Pogitive number to be encoded

— |in Decimal: 1093567633

— |Binary (32bit): 01000001001 0111010 0001001 0010001

Multibyte encoded:

Byte [5] (MSByte) |[Byte [4] Byte [3] Byte[2] Byte[1] (L.SByte)
(DH[000"0100 (10001001 (10111010 (10001001 (0)oo100p1

Bitq in brackets are continuity flags, the ones in quotés are reserved and set to 0.

Multibyte encoded hex: 8489ba8911

5.3

Binary format specific data types

Data type

Binary format definition

MultipleBooleans

<MultipleBooleans(n)>:=
<IntUnLoMB>(n),
<BitArray>(bitArray);

: Number of Booleans in bitArray.
: BitArray containing a series gf bit
switches. Each bit switch reptesents

one Boolean.

5.4 TPEG tables

TPHG tablesthave up to 256 entries. Each entry is addressed by its code which is defined in the
sperification of the respective table. As the highest code value is 255, table codes are represg¢nted by an

IntUnTi in the TPEG binary format.

Data type

Binary format definition

TPEG table <<enumeration>>

e.g.

<typ001:LanguageCode>:=
<IntUnTi>(code);

: Language code as defined in
ISO/TS 21219-2
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5.5 Compound data types

5.5.1 Rule 1: Classes

A class shall be converted into a generic component having a header consisting of:

— generic component ID,

— total length of the component in bytes,

— length of the attributes (not being sub-components) within the component in bytes:

UML

Binary format definition

class UML Transition

Class1

<Class1(gcid)>:=
<IntUnTi>(gcid),
<IntUnLoMB>(lengthComp),

<IntUnLoMB>(lengthAttr),
<>

: id of this component
: number of bytes in éemponent

(excluding the idand this length
indicator)

: number of bytes in attributes
: componentdata

Each binary representation of a TPEG class includes attributes for{fhe related Component Length
Attribute Length (parameters 'lengthComp' and 'lengthAttr' in:the binary format definitions abqve).
The Comppnent Length is overall the number of bytes of this~component following (not includ
the 'lengthlComp' parameter. In particular this includes the-attribute block with the Attribute Length
parameter|'lengthAttr’, the mandatory attributes (if present), the selector bitarray (if present),
optional atftributes (if present) and the sub-components;{if present). The Attribute Length is the ovdrall
number of| bytes of the attribute Block of this component following (not including) the 'lengthAttr’
parameterfand not including the sub-components,(if present). In particular this includes the mandatory
attributes, [the selector bitarray (if present) and.eptional attributes (if present).

See Annex|A for usage of the fields lengthCemp and LengthAttr to skip unknown content.

and

ng)

the

Classes stdreotyped as <<BinaryDatda€ontainer>> provide the generic component ID and the lerjgth
indicators,[but contain raw binarydata that may be specified elsewhere.

UML

Binary format definition

class TP .GDataTypes/

Sty
«BinaryDataContainer»
Class1

<Class1(gcid)>:=
<IntUnTi>(gcid),
<IntUnLoMB>(lengthComp),

<IntUnLoMB>(lengthAttr),
m * <IntUnTi>;

: id of this component
: number of bytes in component,

(excluding the id and this length
indicator)

: number of bytes in attributes
: binary component data

10
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Classes stereotyped as <<External>> provide the generic component ID and the length indicators, but

inherit the component data from an external specifications class.

UML

Binary format definition

class Class External /

«External»
Class1

<Class1(gcid)>:=
<IntUnTi>(gcid),
<IntUnLoMB>(lengthComp),

<IntUnLoMB>(lengthAttr),

External <ImportedClassName(gcid)>;

: id of this component

:number of bytes in
component, (excluding the
id and this length indicator)

:number of bytes in attributes

: external component data

5.5]2 Rule 2: Datastructures

A cllass with stereotype <<DataStructure>> defines a data record without@a component hea
with stereotype <<DataStructure>> does not have a generic componentBb.

Her. A class

UML

Binary format definition

class UML Transition

«DataStructure»
Class2

<Class2>:=
<..>;

: content definition

5.5/3 Rule 3: Selector

Prepence of optional attributes of a“class is signalled in a preceding selector bitarray. T
bitqrray also encodes mandatoryBoolean values. The index in the selector corresponds wit
of the optional elements and mandatory Booleans in the model.

The selector bitarray is inserted immediately before the first occurring instance of either :

attrjibute or a mandatory Boolean.

Additional rulesAor’/selector use and placement for components that are modelled as attrib
the [<<OrderedGomponentGroup>> stereotype) apply. These rules are defined in Rule 4d and

he selector
h the order

in optional

ites (using
Rule 4e.

UML

Binary format definition

ciais;UM L Transition

<ClassWithOptAttr(gcid)>:=
<IntUnTi>(gcid)

:id of this component

ClassWithOptAttr

+ attr1: typel
+ attr2: type2 [0..1]

<IntUnLoMB>(lengthComp),

<IntUnLoMB>(lengthAttr),

<typel>(attrl),

<BitArray>(selector),

if (bit O of selector is set)
<type2>(attr2);

: number of bytes in component
: number of bytes in attributes

: mandatory attribute

: selector

: optional attribute

© IS0 2019 - All rights reserved
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UML Binary format definition
class UML Transition <ClassWithB001ean(gcid)>:=
<IntUnTi>(gcid), :id of this component
<IntUnLoMB>(lengthComp), : number of bytes in component
ClassWithBoolean <IntUnLoMB>(lengthAttr), : number of bytes in attributes
+ attrl: typed <typel>(attrl), : mandatory attribute
+ attr2: Boolean <BitArray>(selector), : selector
+ attr3: type3 [0..1] if (bit 0 of selector is set)
<Boolean>(attr2), : Boolean attr2 has value true
if (bit 1 of selector is set)
<tvpe3>(attr3); : optional attribute

5.5.4 Rulle 4: Attributes

Rule 4 congists of five sub-rules, each specifying how to handle class attributes.

5.5.5 Rule 4a: Datatypes

Attributes pf primitive data type shall be converted into binary format as definled in 5.2, 5.3 and 5.4.

Attributes [of compound data type shall be converted into binary format decording to the rules in fhis
clause (5.5).

5.5.6 Rule 4b: Ordering

The order ¢f the attributes as listed in the UML model shall be preserved.

UML Binary format definition
class YML Transition <ClassWithAttr(gcid)>'=
<IntUnTi>(gcid), : id of this component
<IntUnLoMB>{lengthComp), : number of bytes in component
ClassWithAttr <IntUnLoMB>(lengthAttr), : number of bytes in attributes
| — <typel>(attrl), : the first attribute
+ | attr2: type2 <type2>(attr2); : the second attribute

5.5.7 Rudle 4c: Single multiplicity
No additiopal rules.

NOTE The expli¢it notation for single multiplicity ([1]) can be omitted in a model. If not stated otherwis¢, an
attribute hds singl&multiplicity.

5.5.8 Rulle’4d: Multiplicity [0..maxOccurs>1], Multiplicity [1..maxOccurs>1] and Multiplicity]
[minOccurs>1..maxOccurs>1]

Attributes with multiplicity =~ maxOccurs>1 ormaxOccurs>1 not  stereotyped as
<<0OrderedComponentGroup>> or <<UnorderedComponentGroup>> shall indicate the number of
occurrences before the list of attributes using a multibyte “n”. The presence of an attribute list with
minOccurs =0 is indicated in a selector. In this case, Rule 3 applies.
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For Booleans, the multibyte “n” indicates the number of bits that are used. The bits are stored in a

multiplebooleans list (see 5.3).

UML

Binary format definition

class UML Transition

ClassWithAttributeList

+ attr1: type1 [1..n]

<ClassWithAttributeList(gcid)>:=
<IntUnTi>(gcid),
<IntUnLoMB>(lengthComp),
<IntUnLoMB>(lengthAttr),
<IntUnLoMB>(n),
n * <typel>(attrl);

:id of this component

: number of bytes in component
: number of bytes in attributes
:{n >0}

: the attribute list

<ClassWithBooleanList(gcid)>:=
<IntUnTi>(gcid),
<IntUnLoMB>(lengthComp),
<IntUnLoMB>(lengthAttr),
<MultipleBooleans(n)>;

class UML Transition
: id of this compenent

: number of bytes’in comp
: number offbytes in attrilj
: the Booleans list

ClassWithBooleanList

+ attr1: Boolean [1..n]

onent
utes

<ClassWithOptAttrList(gcid)>:=
<IntUnTi>(gcid),
<IntUnLoMB>(lengthComp),
<IntUnLoMB>(lengthAttx),
<BitArray>(selector),
if (bit 0 of selector is set)

{

class UML Transition . .
: id of this component

: number of bytes in comp|
: number of bytes in attrilj
: selector

ClassWithOptAttrList

+ attrl: type1 [0..n]

<IntUnLoMB>(n),
n * <typel>(attrl), : optional attribute

I

onent
utes

NOT

For
<<(

E1 Ifnequalszero, the multibyte n is still present having value zero, but no attributes are ins

Components with multiplicity~* [0.n] or [l.n], included as attribute (stere
rderedComponentGroup>> or <<UnorderedComponentGroup>>), the following applies.

If tlhhe Component is included ih*a class that is not stereotyped as <<DataStructure>> (a C

the
the

“_n

multibyte “n” and the‘selector shall not be used for indicating the presence and mu
Component. If the Component is included in a class that is stereotyped as <<DataStruc

Component shall be treated as a regular attribute.

tantiated.
ptyped as
bmponent),

tiplicity of
fure>>, the

UM

L Binary format definition

<ClassWithOptCompList(gcid)>:=
<IntUnTi>(gcid),
<IntUnLoMB>(lengthComp),
<IntUnLoMB>(lengthAttr),

class UML Trafisition

: id of this componen
: number of bytes in
: number of bytes in :

ClassWithOptCompLists

omponent
ttributes

-;gcdrderedComponentGroup»
4 attr1: childComponent [0..n]

ordered {
n * <childComponent>(attrl),
}
unordered {
n * <childComponent>(attr2),
b

«UnorderedComponentGroup»

+ attr2: childComponent [0..n] : the component list

© IS0 2019 - All rights reserved
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UML

Binary format definition

class UML Transition

<DataStructureWithOptCompList>:=

<BitArray>(selector), : selector

Data

«DataStructure»
OptComplList

if (bit O of selector is set)

«OrderedComponentGroup»
+ attr1: childComponent [0..n]

<IntUnLoMB>(n),

n * <childComponent>(attri), : optional component

)

NOTE 2 Components included in other Components require no multiplicity indication and selector entry as a
component is identifiable by its ID and carries its own length information. The number of Components within the
Component(can be derived from the containing Component length attribute.
NOTE 3  DataStructures cannot include classes as <<UnorderedComponentGroup>>.
5.5.9 Rule 4e: Multiplicity [0..1]
Attributes| with multiplicity [0.1] not stereotyped as <<OrderedComporentGroup>> | or
<<UnorderpdComponentGroup>> require a selector that indicates the presence of the attribute.|See
Rule 3 for placement rules of the selector.
Presence df Booleans with multiplicity [0..1] is not indicated in a selectar;'Booleans with multiplicity
[0..1] are r¢presented using the table typ008:OptionalBoolean.
UML Binary format definition
class UML [fransition <ClassWithSimpleMultiplicity(gcid)>:=
<IntUnTi>(gcid), : id of this component
ClassWithsimpleMultipicity <IntUnLoMB>(lengthComp); : number of bytes in component]
PR Br—— <IntUnLoMB>(lengthAttr), : number of bytes in attributes
b tyizzefo_‘[ﬂ' ! <typ008:OptionalBooléan>(attrl), :Optional Boolean
<BitArray>(selector),
if (bit 0 of selectoris set)
<type2>(attr2); : optional attribute
For Confponents with  multiplicity ~ [0..1], included as attribute (stereotyped | as
<<OrderedComponentGroup>> or <<UnarderedComponentGroup>>), the following applies.
If the Component is included in a class that is not stereotyped as <<DataStructure>> (a Component),the
selector shpll not be used for indi¢ating the presence of the Component. If the Component is included in
a class that is stereotyped ass<<DataStructure>>, the Component shall be treated as a regular attribute.
UML Binary format definition
class UML Transition - <ClaSSWith0ptC0mp(gcid)>:=
<IntUnTi>(gcid), : id of this component
ClagsWithOptContp <IntUnLoMB>(lengthComp), : number of bytes in component
+ attit: [typet Bn1] <IntUnLoMB>(lengthAttr), : number of bytes in attributes
«OrderedfompshentGroupy <BitArray>(selector) :selector
o trz: eniiacomponent [9.11 if (bit 0 of selector is set)
«UnorderedComponentGroup» . .
+ attr3: childCompanent [0..1] <typel>(attrl), : optional attribute
ordered {
n * <childComponent>(attr2)[0..1], : optional component
unordered {
n * <childComponent>(attr3)[0..1], : optional component
b

14

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=a2f47a33467e117fce20b1c88008d0d1

	Foreword
	Introduction
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Abbreviated terms
	5 Rules for UML to binary format description conversion
	5.1 Definition of binary format description
	5.2 Abstract data types
	5.3 Binary format specific data types
	5.4 TPEG tables
	5.5 Compound data types
	5.5.1 Rule 1: Classes
	5.5.2 Rule 2: Datastructures
	5.5.3 Rule 3: Selector
	5.5.4 Rule 4: Attributes
	5.5.5 Rule 4a: Datatypes
	5.5.6 Rule 4b: Ordering
	5.5.7 Rule 4c: Single multiplicity
	5.5.8 Rule 4d: Multiplicity [0..maxOccurs>1], Multiplicity [1..maxOccurs>1] and Multiplicity [minOccurs>1..maxOccurs>1]
	5.5.9 Rule 4e: Multiplicity [0..1]
	5.5.10 Rule 6 — Specialisations/Abstract classes
	Annex A (normative)  Usage of the binary component structure to detect and skip unknown content
	Bibliography

