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Foreword

2-7:2001(E)

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)
form the specialized system for worldwide standardization. National bodies that are members of ISO or IEC
participate in the development of International Standards through technical committees established by the
respective organization to deal with particular fields of technical activity. ISO and IEC technical committees
collaborate _in fields of mutual interest. Other international organizations, governmental and non-governmental, in

liaison with

Internation

In the field

Draft Interpational Standards adopted by the joint technical committee are circulated ¢o, mational bod

Publicatior

Attention i
patent righ

Internation
technology

ISO/IEC 11
multimedig

— Part 1:
— Part 3:
— Part 4:
— Part5:
— Part6:
— Part7:

— Part 8:

Annexes A

ISO and IEC, also take part in the work.

of information technology, 1ISO and IEC have established a joint technical committee, IS
as an International Standard requires approval by at least 75 % of the national bodies cast

drawn to the possibility that some of the elements of this part of ISOAEC 13522 may be
s. ISO and IEC shall not be held responsible for identifying any or\all’such patent rights.

hl Standard ISO/IEC 13522-7 was prepared by Joint Technical Committee ISO/IEC JTC
, Subcommittee SC 29, Coding of audio, picture, multimedia‘and hypermedia information.

522 consists of the following parts, under the-general title Information technology
and hypermedia information:

MHEG object representation — Base notation (ASN.1)
MHEG script interchange representation

MHEG registration procedure

Support for base-level interactive applications

Support for enhanceghinteractive applications

Interoperability,. and conformance testing for ISO/IEC 13522-5

XML notation for ISO/IEC 13522-5

ta’F of this part of ISO/IEC 13522 are for information only.

bl Standards are drafted in accordance with the rules given in the ISO/IEC Directives) Part 3.

O/IEC JTC 1.
es for voting.
ng a vote.

he subject of

|, Information

— Coding of
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Information technology — Coding of multimedia and hypermedia

inform

Part 7:

ation —

Interoperability and conformance testing for ISO/IEC 13522-5

1 Scop

1.1 Conte

ISO/IEC 1
for interch
including Ig

ISO/IEC 1
intended t(q
services.

Annex F o

domain. T
some com

1.2 Scop¢

MHEG-5 €

B522 specifies the coded representation of multimedia/hypermediasinformation objects (M
hnge as final form units within or across services and applieations, by any means o
cal area networks, wide area telecommunication or broadcast.rietworks, storage media, etg.

R522-5:1997 defines the MHEG-5 object classes foriinterchange and use in base-leve

e

xt of the scope

be run on limited resource terminals such as set:;tgp-boxes in such contexts as interacti

ISO/IEC 13522-5:1997 specifies the features,that need to be defined by a specific MHEG
ne informative annexes of this part of ISQ/IEC 13522-5:1997 give illustrative examples
mon application domains.

\174

ngines are system or application components that handle, interpret and present MHEG-5

scope of

conformange to a specific application domain. It also defines a format for test cases that can be used

test suite,

It is beyondl the scope ofithis part of ISO/IEC 13522 to define tests for engine performance, engine n
or for MHEG-5 applications that run on these engines.

This part

define a sybset.of MHEG-5 features that must be supported. In order to test conformance to a speci
domain, a forresponding subset of the test cases must be defined. This subset of the test suite is the

is part of ISO/IEC 13522 is to define a test suite that can be used to test an MHE

ither for more detailed testing or for extensions defined by the application domain.

the ISO/IEC 13522 specifies test cases for all features of ISO/IEC 13522-5:1997. Applicd

the conformance of the engine.

HEG objects)
f interchange

applications
e broadband

-5 application

of profiles of

objects. The
G-5 engine’s
to extend the

emory usage

ition domains
ic application
N used to test

This part of ISO/IEC 13522 tests conformance of the behaviour of an MHEG engine. It does not validate the
physical presentation of MHEG-5 objects.

The test suite comprises a set of test cases and a corresponding set of test objects. The test cases are defined in

terms of:

— test purpose;

— objects and procedures which are to be used to test one or more MHEG-5 features;

— expected result.
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A set of content data will be provided for the test objects. These content data are intended as a guide for
generating a test suite and should be converted or replaced by content formats appropriate to the Application
Domain.

A test suite for an Application Domain shall be generated by using the PICS template in subclause 9.2.1 PICS

Template.

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of

this part of |
publications ¢
investigate th
undated refe
maintain regi

ISO/IEC 9644
and framewo

ISO/IEC 9644
and framewo

ISO/IEC 9644
and framewo

ISO/IEC 9644
and framewo

ISO/IEC 9644
and framewo

ISO/IEC 9644
and framewo

ISO/IEC 9644
and framewo

ISO/IEC 135
Support for b
3 Terms

For the purpg

o not apply. However, parties to agreements based on this part of ISO/IEC 13522 are-eng
e possibility of applying the most recent editions of the normative documents indi¢ated
ences, the latest edition of the normative document referred to applies. Membersof IS
sters of currently valid International Standards.

-1:1994, Information technology - Open systems Interconnection - Conformiance testing m
k - Part 1. General concepts.

-2:1994, Information technology - Open Systems Interconnection.x €onformance testing m
k - Part 2: Abstract Test Suite specification.

-3:1998, Information technology - Open Systems Interconnection - Conformance testing m
k - Part 3: The Tree and Tabular Combined Notation (TTCN).

-4:1994, Information technology - Open Systems Interconnection - Conformance testing m
k - Part 4: Test realization.

-5:1994, Information technology - Open Systems Interconnection - Conformance testing m
k - Part 5: Requirements on test laborataries and clients for the conformance assessment

-6:1994, Information technology - @pen Systems Interconnection - Conformance testing m
k - Part 6: Protocol profile test spetification.

-7:1995, Information technglegy - Open Systems Interconnection - Conformance testing m
k - Part 7: Implementation.Conformance Statements.

P2-5:1997, Information technology - Coding of multimedia and hypermedia information
hse-level interactive applications.
and definitions

se's’ of this part of ISO/IEC 13522, the following terms and definitions apply.

y of these
ouraged to
below. For
D and IEC

ethodology

cthodology

cthodology

pthodology

pthodology

rocess.

pthodology

cthodology

- Part 5:

3.1 AIFF

“Audio Interchange File Format” - a digital audio encoding format providing facilities to encode wave and MIDI data.

3.2 application domain
A fully specified instance of the environment framework defined in ISO/IEC 13522-5:1997. The definition of an
application domain resolves all potential variants listed in Annex D of ISO/IEC 13522-5:1997, e.g. supported object
classes and supported media formats.

3.3 certification
Procedure by which a third party gives written assurance in the form of a certificate of conformance that a given
product, process or service conforms to specified requirements.
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3.4 conformance test case
Encapsulation of a test purpose related to a conformance requirement, which provides the basis for testing an
implementation. A test case is composed of an identifier and a scenario.

3.5 conformance testing
Testing the extent to which an implementation under test is a conforming implementation.

3.6 conformance test suite
Set of conformance test cases targeted to given requirements and selected according to a given implementation.

3.7 identification
A descripti'\n of the. hnmlr\nnnntc rnqnirnd to execute a test case

3.8 interchanged MHEG-5 object
Representation of an MHEG-5 object that is exchanged or stored at a given time by means, of a[network or a
storage deyvice. A given MHEG-5 object may be exchanged many times between many sites; i.e. rgpresented by
many interchanged MHEG-5 objects.

3.9 MHEG-5 application
Set of intefjchanged MHEG-5 Scene and Application objects encoded according to,ISO/IEC 13522-5:11997, together
with any referenced contents.

3.10MHEG-5 engine
Process of set of processes that interpret MHEG-5 objects encoded“according to the encoding kpecifications
defined by|Annex A or B of ISO/IEC 13522-5:1997.

3.11MHEG-5 scene
Structure that co-ordinates the presentation (visible and audible) of MHEG-5 objects (Excerpt from ISD/IEC 13522-
5:1997)

3.12PNG
Portable Network Graphics; a format for lossless-compression of greyscale and colour images, developed by the
WorldwWidgWeb Consortium; the specification of\PNG is available as W3C recommendation 01 Octobgr 1996.

3.13Profile¢ Identifier
Data specifying the intended application_’domain profile for an MHEG-5 application.

3.14RDM
Reference|Decoder Model; logical' description of a standard MHEG decoder implementation.

3.15scendrio
A defined get of MHEG=5"0bjects in a specific state.

3.16STU
Set Top Unit; aldevice that receives AV data from a network interface, decodes it and sends the outpdit to a display
device.

3.17system under test
An MHEG-5 engine implementation running in a specific environment.

3.18test description
A precise description of the objective of a test case.

3.19test laboratory
An organisation that carries out conformance testing.

3.20Testing

Process of examining an implementation of an MHEG-5 engine in accordance with a specified method in order to
establish one or more characteristics, that enable the conformance assessment

© ISO/IEC 2001 — All rights reserved 3
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4 Document structure

This part of ISO/IEC 13522 is organised into a main body and several Annexes, along with a set of electronically
distributed test case descriptions and test objects.

The main body describes the scope, objectives and rationale for the document, application domain conformance
mechanism and a specification of the test case format.

Annexes A-D are informative describing existing specified Application Domains.

Annex E is informative describing sample Profile Identifiers for Application Domains.

Annex F is ngrmative describing the PICS template which shall be used as the basis for documenting.cdnformance
to an Application Domain.

The test suitg is provided in electronic form along with this document, containing test objects‘and corfesponding
test data.

5 Objectjves of conformance testing

MHEG-5 conformance testing shall take into account two distinct levels of conformance:
— conformance to ISO/IEC 13522-5:1997;

— conformgnce to a given application domain definition.
Conformancdg to ISO/IEC 13522-5:1997 is clearly defined by clause 4 of ISO/IEC 13522-5:1997.

An applicatiop domain defines requirements on
— applicatigns: which features an application may tse;

— engines: which features an engine is required to implement.

For an MHEG-5 application domain definition to be taken into account, it shall be
— fully spedified, according to MHEG-5;

— publicly gvailable;

— stable;

— broadly accepted,ies approved by a broad consortium or published by a major business actor.

MHEG-5 conformance testing shall make it possible to assess conformance of several kinds of target:

th ASN il dad-dat 4 ' Mo L ' .
— e LLCUUTCTUUAIA SUTAT TCUTTC STTIUTNTY  IviT TE O J AP P ITL AtuTtS,

— the textual notation representing MHEG-5 application;

— implementations of MHEG-5 engines.

6 Rationale for MHEG-5 application conformance testing

Interoperability is a major issue for STU manufacturers and content providers alike. STU manufacturers need to
validate their MHEG-5 engine implementations against the functionality required by the application domain profile.
Content providers need to be confident that their applications can be delivered on any STU conforming to the
application domain profile.

4 © ISO/IEC 2001 — All rights reserved
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This part of ISO/IEC 13552 addresses conformance of an MHEG engine to ISO/IEC 13522-5:1997 and
conformance to individual profiles of ISO/IEC 13522-5:1997.

This part of ISO/IEC 13522 does not address the definition of a Reference Decoder Model, nor does it address
conformance of MHEG engine implementations to such a model.

7 Test

suite complexity

One way to estimate the number of test cases is to simply mix the number of classes, attributes and elementary
actions in order to achieve the completeness criteria. However, this would lead to a huge number of test cases.

Taking intg
lead to the

(Naz + Nedg
ISO/IEC 1

actions pe
in attribute

It would re
to perform
achieve th¢

— aseto

— aseto

The gener
overall test

8 MHE

MHEG-5 b
To realise
profile with

NOTE 1

is not suited to examine multiple profiles, e.g. with different versions. Moreover the profile identifier approach

object versi
classes.

NOTE 2 |

account NT Tlass, eactr witharm average of Na attributes and-Nea efermentary actions th
approximate number of test cases:
2) * Nc
B522 defines 31 concrete classes containing an average of about 10 attributes and 1

class. This results in roughly 9176 test cases. This approximation does not-take into acco
values and elementary action parameters, although it does give an idea 'of test suite compl

Huire a large effort to define and implement this number of test cases; and would take a su

a complete engine test based on this test suite. Therefore, it séems impractical to use thi
b completeness criteria. Alternatively we can define and develop:

f basic test cases for each attribute and elementary action of each class, which leads to 75(

f high-level tests that combine certain base test cases.

bl aim of this part of ISO/IEC 13522 is to provide a set of complex test cases to reduce {
s.

-5 profile identifier

nsed information exchange:is-possible only between those MHEG-5 engines that share the
h free exchange of MHEG-5 objects each object must have a profile identifier that indicate
n itself.

'hough a GetEngineStatus action may handle profile information, it can only return a single Boolean

bn in early déceding phase rather than the application running phase, so the decoder can predict

Fxamples for the usage of the Profile Identifier are presented in Annex E.

n this would

Yl elementary
unt variations
PXity.

bstantial time
5 approach to

test cases;

he number of

same profile.
5 an MHEG-5

alue. Hence, it
can check the
unused object

8.1 Defin

fon of the profite Tdentiffer

MHEG-7 defines the profile identifier as follows:

— The profile identifier should be embedded in the Objectinformation attribute of an Application object.

— The Objectinformation attribute of an Application object shall contain two parts; Profileldentifier and Userinfo.
They are separated by ":". The UserInfo part is optional.

— The Profileldentifier shall contain three parts, Issuer, ProfileName and Version. These parts shall be separated
by a period character.

© ISO/IEC 2001 — All rights reserved
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— Issuer, ProfileName and Version shall not contain the characters

and ":".

8.2 Attribute registration

8.21

Issuer

Issuer shall be either a country name or an internationally registered standardisation organisation name.

8.2.2 ProfileName and Version

ProfileName art-version—shaltbe-trigte-withintheisster—Eachisstershatt-beresponsiblefor-thetb+e
8.3 Syntax ¢lescription of the profile identifier

Objectinformation  ::= Profileldentifier [ ":" UserInfo ] .

Profileldentifier ;.= Issuer "." ProfileName"." Version".

Issuer ;2= OctetString .

ProfileName ;2= OctetString .

Versiof ::= OctetString .

UserInfo ::= OctetString .
8.4 How to {ise the profile identifier
During the MHEG-5 object decode phase, an MHEG-5 engine shall¢read the profile identifier which re
application olpject's Objectinformation. If the object is not valid, thexengine may quit a Launch/Spawn ag

present error

9 Frame

This framewd
and methodo

9.1 Overvie

Figure 1 depi

message to a user.

vork for conformance testing

rk is based on series of ISO/IEC 9646, the major ISO standard on conformance testing
ogy.

v of the testing process

Cts a procedural flow. of.the testing process:

pistration.

sides in an
tion and/or

framework
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Documents
necessary for
Testing

|

Test
Preparation

Test Cases G @
Selection

‘ Test Case Specifications

sy | Test Execution

Analysis of — @
Test Results

Test Reports

Implementation
under Test

Figure 1 — Procedural flow of the testing process

The conformance testing process runs according to the following steps:

— test pfeparation: this step takes the- form of a review of the implementation capabilities acgording to the
documients supplied by the user(se€e subclause 9.2.)

— test cases selection: the<objective of this step is to select the test cases that are appropriate py taking into
account the capabilities reviewed in the first step

— test execution: thesimplementation under test is tested for its capabilities and behaviours acqording to the
obsenrvation section of the test case

— analyqgis of test results: this step aims at producing the test report by evaluating the test verdictg for each test
case ekecuted in the previous step (see subclause 9.3.)

9.2 Documents for testing

Some documents are necessary for the testing process. This subclause describes the structure of the main
documents.

9.2.1 Protocol Implementation Conformance Statement (PICS)

The "Protocol Implementation Conformance Statement” (PICS) contains the list of features that have to be
assessed during conformance testing. These features are specified by

— ISO/IEC 13522-5:1997, subclause 4.2: "Conformance of MHEG-5 engines"” (see pages 4-8),

© ISO/IEC 2001 — All rights reserved 7
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— the application domain definition.

It must be completed by anyone claiming conformance and requesting certification of their implementations.

This document is mainly dedicated to conformance testing of engine, in order to select the appropriate test cases,

and therefore

the appropriate Reference Objects, for the testing process.

Table 1 describes the format of the PICS table.

The meaning

of the status notation of the “MHEG-5 requirements” column is as follows:

—  M: mand
— l:irreleva

— O: option]

— C.<i>: conditional optional: for mutually exclusive or selectable options from a_set. <i> is an i

identifies

Atory: the capability 1S required to be Supporied,
nt: in the given context, it is irrelevant to use the capability;

al: the capability may be supported or not;

a unique group of related optional capabilities and the logic of their selection;

nteger that

— X: excluded: the support of the capability is prohibited.
The "MHEG-5 requirements” column contains the status of the feature as‘defined by ISO/IEC 13522-5{1997. The
"application qomain requirements" column contains the status of the feature as defined by the applicatjon domain
definition.
Table 1 — PICS Table format
# Description MHEG-5 Support
requirement Yes No
A group of features (corresponds\to a clause of Annex D of ISO/IEC 13522-5:1997)
Description of a feature [1 I1]
Description of anagther feature [1 I1]
(1 1]
Another group of features...
| [ ... 00
Remarks...
| [ ... 00
Application Dpmain implementers should use the PICS template described in the table below in order to [generate a
conformance(specification document for their profile.
Table 2 — PICS Table
# Description MHEG-5 Support
requirement Yes No
Main capabilities
M1 Classes C.1 [1 []
M2 Elementary actions C1l [1 [
M3 ASN.1 encoding format for MHEG-5 C.3 [1 I
interchanged objects
M4 Textual encoding format for MHEG-5 C.3 [1 11
interchanged objects
M5 RTE main mechanisms M [1 [
8 © ISO/IEC 2001 — Al rights reserved
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Classes
Cc1 Application M (1 []
Cc2 Scene M [l 1]
C3 Link M [
C4 ResidentProgram o (] [l
C5 RemoteProgram o) [l 1]
C6 InterchangedProgram O] (] (]
C7 Palette o) (] 1]
C8 Font o) (] (]
C9 CursorShape C.6 [l 1]
C10 BooleanVariable o) [l [l
C11 IntegerVariable ¢ (1 [i
C17 OctetStringVariable o U~
C13 ObjectRefVariable 0 (111
C14 ContentRefVariable 0 [1 []
C15 TokenGroup O] (] (]
C16 ListGroup O] [l 1]
C11 Bitmap o ([l
C18 LineArt 0 (] (]
C19 Rectangle ©) [l 1]
c2( DynamicLineArt Q [l (]
C2] Text o (1 []
C22 Stream o) (] (]
C23 Audio o [l [l
C24 Video o (1 []
C29 RTGraphics o (] [l
C24 Slider o [l 1]
C21 EntryField O] NN
C29 HyperText O] [J (]
C24 Hotspot O] [l 1]
C3( PushButton ) [l T[]
C31 SwitchButton 0 [J (]
C32 Action M (] (]
Elementary actions
EA] Activate M (][]
EAJ Add c4 [l [l
EAJ Addltelm c4 [
EA4 Append c4a (] [l
EAS BringToFront C.4 [l 1]
EA{ Call c4 [l [l
EA7 CallActionSlot C4 [J (]
EA{ Clear C4 (] (]
EA{ Clone c4 [l [l
EA1Q CloseConnection C.5 [ ] [ ]
EALl Deactivate M [J (]
EA12 Delltem C.4 [l [l
EA13 Deselect C.4 [l 1
EAl4 Deselectltem C4 [J] (]
EA15 Divide c4 (][]
EA16 DrawArc C.4 [l 1]
EA17 DrawLine c4 (1 (]
EA18 DrawOval C4 (] (]
EA19 DrawPolygon C.4 [l 1]
EA20 DrawPolyline c4 1 [
EA21 DrawRectangle c4 [l
EA22 DrawSector C.4 [l 1]

© ISO/IEC 2001 — All rights reserved
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EA23 Fork C.4 [l 1l
EA24 GetAvailabilityStatus M [1 [1]
EA25 GetBoxSize C.4 [l 1]
EA26 GetCellltem C4 [l [l
EA27 GetCursorPosition C.6 [1 []
EA28 GetEngineSupport M [l 1]
EA29 GetEntryPoint C.4 [l
EA30 GetFillColour C.4 [l 1]
EA31 GetFirstltem C.4 [l [l
EA32 GetHighlightStatus C.4 (1 [
EA33 GetlnteractionStatus C.4 [1 []
EA34 GetltemStatus C.4 [l [l
EA35 GetLabel C.4 (1
EA36 GetLastAnchorFired CA4 [10
EA37 GetLineColour C.4 [ 1]
EA38 GetLineStyle c4 [l (]
EA39 GetLineWidth C.4 (1 [
EA40 GetListltem C.4 [l [l
EA41 GetlistSize C.4 (1
EA42 GetOverwriteMode C.4 [1 [1
EA43 GetPortion C.4 11
EA44 GetPosition C4 [l 1l
EA45 GetRunningStatus M [1 [1
EA46 GetSelectionStatus C4 [1 [
EA47 GetSliderValue C.4 [l 1]
EA48 GetTextContent C.4 [l [l
EA49 GetTextData C.4 (1 [
EA50 GetTokenPosition C.4 [1 [l
EA51 GetVolume C.4 [l [l
EA52 Launch M [l 1]
EA53 LockScreen M [l 1]
EA54 Modulo [ [l [
EA55 Move C.4 [l [l
EA56 MoveTo C4 [l 1]
EA57 Multiply c4 [l [l
EA58 OpenConnection C5 [l [l
EA59 Preload C4 [l 1]
EA60 PutBefore C4 (1 1]
EA61 PutBehind C.4 [l 1l
EA62 Quit M (1 [
EA63 ReadPersistent M [l 1]
EA64 Run C.4 [l [l
EA65 ScaleBitmap c7 (11
EA66 ScaleVidea c7 [1 1]
EA67 Scrollltems C4 [l 1]
EA68 Select C.4 [l 1l
EA69 Selectltem c4 [l 1]
EA70 SendEvent M [l 1]
EA71 SendToBack Cc.4 [l 1l
EA72 SetBoxSize C.4 [l [l
EA73 SetCachePriority C.8 [1 [1
EA74 SetCounterEndPosition C.4 [1 []
EA75 SetCounterPosition C.4 [1 [1]
EA76 SetCounterTrigger CA4 [1 [1]
EA77 SetCursorPosition C.6 [1 [
EA78 SetCursorShape C.6 (11

© ISO/IEC 2001 — All rights reserved
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EA79 SetData C.4 [1 T[]
EA80 SetEntryPoint C4 [1 11
EA81 SetFillColour CA4 [1 11
EA82 SetFirstitem Cc4 [1 11
EA83 SetFontRef C.4 [1 [1]
EA84 SetHighlightStatus C4 [1 [1]
EA85 SetlnteractionStatus C.4 [1 [1]
EA86 SetLabel C.A4 [1 1]
EA87 SetLineColour C4 [1 [1]
EA88 SetLineStyle C4 [1 [1]
EA89 SetLineWidth C.4
EA90 SetOverwriteMode c.4
EA91 SetPaletteRef C.A4 [1.14
EA92 SetPortion C.4 D11
EA93 SetPosition C.4 [1 [1]
EA94 SetSliderValue C.4 [1 I1]
EA95 SetSpeed C.4 [1 1]
EA96 SetTimer c4 [1 T[]
EAY7 SetTransparency c4 [1 1]
EA98 SetVariable C.4 [1 1
EA99 SetVolume C4 [1 1]
EA100 Spawn €9 [1 11
EA101 Step C.4 [1 11
EA102 Stop C4 [1 11
EA103 StorePersistent M [1 T[]
EA104 Subtract C.4 [1 1]
EA105 TestVariable c4 [1 11
EA106 Toggle C4 [1 11
EA107 Toggleltem C4 [1 [1]
EA108 TransitionTo M [1 [1]
EA109 Unload CA4 [1 11
EA110 UnlockScreen C4 [1 [1]
RTE main mechanisms
MMIL Referencing MHEG-5 objects M [1 [1]
MMP Attaching to'hame spaces ®) [1 [1]
MM3 RemoteProgram calls O] [1 [1]
MM@ Event handling M [1 [1]
MMpB Rendering Visibles M [1 I1]
MM Error handling M [1 []
Features
F1 Ancillary  connections  (corresponding to|O [1 11
OpenConnection and CloseConnection
actions)
F2 Caching (corresponding to caching of MHEG-5 | O [1 1]
objects and content data of Ingredient class)
F3 Cloning (corresponding to the Clone action|O [1 1]
defined in Ingredient class)
F4 Free moving cursor (corresponding to the|O [1 1]
CursorEnter and CursorLeave events defined
in Interactible class and the CursorShape
class))
F5 Bitmap and Video scaling (corresponding to|O [1 1]
the ScaleBitmap and ScaleVideo actions)
F6 Stacking of application (corresponding to the [O [1 1]
Spawn action of Application class)
F7 Trick mode (corresponding to the SetSpeed|O [1 1]
action of Application class)

© ISO/IEC 2001 — All rights reserved
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Attribute permissible values
ADD Specific | ... I | (1 T[]
Content data encoding
ADD Specific | ... I | (1 T[]
User input registers
ADD Specific | ... I | (1 T[]
Feature constraints
ADD Specific | ... I | (1 T[]
Engine events
ADD Specific | ... I | (1 T[]
Engin r rmissible val
ADD $pecific | ... | | (1 (1
Protocol mapping and external interaction
ADD $pecific | ... [ | (1.1
Other characteristics
ADD $pecific | ... I | (1 [l

Sections in th
implementers

In addition to|

framework by:

Selecting
Converti
Adding a

Performi
of test ol

No further mq

9.3 Test nof

This subclau
built accordin|
be understoo

9.3.1 Tableg

e above table with the value “ADD Specific” in the “#” column must be defined by Applicati
. Annex F describes an example of a PICS table.

defining a PICS table, the Application Domain implementer‘must customise the MHEG-

an appropriate subset of the test case descriptions.and corresponding test objects
Ng or replacing content data related to the test objects
dditional test cases and test objects peculiar to the profile

Nng macro replacement on the test objects to resolve the profile-specific attributes and gen
jects corresponding to that profile“(see subclause 9.3.3.)

dification of the MHEG-7 test-suite is permitted or required in order to assert MHEG-5 conf

ation
be proposes a notation to specify and develop the conformance test cases. The test cas

O to the PICS. document. The contents of a test case follow the structure hereafter. This st
H as a proforma for developing the test cases.

for the'description of test cases

on Domain

¥ test suite

erate a set

prmance.

bs shall be
ucture can

The followin

b =l L 1l J b (] +l - i i e e b L £a b - o)
AdUIT STidll T USTCU U UTCSLUTTIUE a4 €51 LAST. il CUINSISS U WU Jdarlts. TIIC mst Urie 15 Ui t

ntification

section which specified the identifier of the test case, the PICS item(s) under test, the pre-requisite PICS item(s),
the purpose of the test, a detailed description, and the number of objects and classes used in the test. The second
part of the table is the Scenario section. This section defines how the test operator should operate the test and
what results he should observe.

Table 3 shows the table format which shall be used to describe the test cases.

12
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Table 3 — Table for describing test cases

Identification
Identifier <the Groupldentifier of an ObjectReference to the Application object of the
related test object.” >
PICS Item(s) under <list of PICS items which are of <list of PICS items which are of
test primary concern of this test case. primary concern of this test case.
Numbers in brackets refer to the Numbers in brackets refer to the
MHEG-7 list of PICS items. MHEG-7 list of PICS items.
English description> PICS identifier>
Prerequisite PICS | <list of PICS items which must have <list of PICS items which must have
Items been successfully tested in order to been successfully tested in order to
perform this test case. Numbers in perform this test case. Numberg in
brackets refer to the MHEG-7 list of brackets refer to the MHEG-7 l|st of
PICS items. PICS items.
English description> PICS identifier>
Purpgse <goal of this test case>
Desciiption <detailed description of this test>
Objedts <list of number and type of test objects used in this test case>
Scenario
enterfest:
gontrol:
observe:
main;
control:
observe:
exitTest:
control:
observe:
Exterpal events <list of-asynchronous MHEG-5 events used in this test case>
Precqnditions <status-of the system under test before performing the test case>
Postdonditions <status of the system under test after the completion of the test case>
NOTE This part of ISQ/IEC 13522 does not define the actual encoding of the Groupldentifier of the ObjectiReference. The
targeted MHEG-5 application domain shall define the form of the Groupldentifier."
9.3.2 Fofmat of-the Scenario section
The Scengrie’consists of three sections, “enterTest”, “main“, and “exitTest". Both the “enterTest" and “leaveTest

sections are optional and are executed at the beginning or ending of the test case, respectively. The “main“ section
is mandatory and describes the actual test case operation.

Each section consists of two parts. The optional “observe* part describes what the test operator should observe as
a result of the actions described in the “control* part.

The following BNF defines the format of the Scenario sections:

scenario
idformat
enterTest

main

© ISO/IEC 2001 — All rights reserved

"enterTest:." step+

"main: " step+

[enterTest] main [leaveTest]
<INTEGER> "." <STRING> [ "." <INTEGER> ]
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leaveTest = "leaveTest:" step+

step n= " ("<INTEGER>")" control_observe

control_observe::= control | observe

control n= "control:" <STRING> <NL>

observe n= "observe:" <STRING> <NL>

<NL> = sequence of one or more LF (0x0A), FF (0x0C), CR

(Ox0D), which represents a line break

<STRING> = one or more sentences written in the English Language,
which may contain line breaks

INTEGER = DECINT | HEXINT | "0"

DECINT = [*-"] DIGIT [DIGITO]*

DIGIT = R i e I A B R B R A B S

DIGITO = DIGIT | "0"

Plain English|language will be used in the control and observe parts to describe the observations and to jnstruct the
test operator.|However, a designer of a test case should concentrate on very simple_sentences, and may be should
use pre-defined template sentences or phrases (e.g. “Press ‘Page+’ button®).

In addition, images (screen shots) can be used to ease the description of complicated layouts.

9.3.3 Macr¢ format used in test case

The test casqs in the test suites shall use a macro mechanism.in*order to adapt the test cases to other [application
domains. Thi$ sub-section describes the format of the macres.

The general hacro format is described in the following EBNF:

macro = "M'macro_name'.
macro_name = macro_char+".
macro_char := <alphanumerical character> .

9.3.4 Macrg names

The following|table lists some few.examples of the macros which can be used in test cases.

Table 4 — Some Macro Names for Test Cases

MACRO Description Example

A"ROOTDIR Name of the logical root directory of the application |~ROOTDIR/appl/startup F
DSM://appl/startup

"GREEN Representation of the colour “green* "GREEN = "0F00"

"BLUE Representation of the colour “blue* "BLUE = "00FO"

ACANCEL Userlnput event data of the cancel event ACANCEL =16

NSELECT Userlnput event data of the OK/Select button ASELECT =15

AFONTBOLD14 | Representation of the font attribute for bold font with | "FONTBOLD14 = "bold,14"

a size of 14 points

9.3.5 Encoding format

The basic encoding format should be the MHEG-5 Textual Notation (TN) as defined in Annex B of ISO/IEC 13522-
5:1997 with some extensions which are defined in this document.

14 © ISO/IEC 2001 — Al rights reserved
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The advantages of using the TN is that test objects it can easily be produced without the help of a complex
authoring tool. Using an authoring tool might also cause problems in the production of “false* applications. Other

advantages are that the TN is easy to read, print and understand. The documentation can be derived from
comments in the objects themselves.

If necessary the objects can be converted to the ASN.1/DER encoding for use in a real test environment.

© ISO/IEC 2001 — All rights reserved 15
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Annex A
(informative)

UK Digital Terrestrial Television application domain profile

A.1 MHEG-5 profile for the UKEngineProfilel application domain

This Annex
application d
5:1997.

The following
PLC holds th
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ONdigital at t
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ONdigit

346 Que
London §
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Web: htt

A.2 Objec

The ASN.1 n
5:1997. The [

A.3 Set of
The following
Action, Appli

HyperText, |
ResidentProg

bpecifies the features of ISO/IEC 13522-5:1997 that shall be supported by the UKER(
bmain, according to the application domain definition principles set by Annex D of ASO/I

is extracted from the UK Terrestrial Television MHEG-5 Specification (UKERgineProfilel
b copyright on the following material on behalf of The Digital Network.

ne following address:

ed Office:

plc

enstown Road
SW8 4DG

://www.ondigital.co.uk/

[ interchange format

otation defined in Annex A shall(be used as the application interchange format of 1SO/I
Distinguished Encoding Rulesy(DER) shall be used to encode the interchanged objects.

classes
set of MHEG-5 (classes shall be mandatory:
Cation, Audio; Bitmap, BooleanVariable, ContentRefVariable, DynamicLineArt, EntryField

htegerVariable, Link, ListGroup, ObjectRefVariable, OctetStringVariable, PushButton,
ram;RTGraphics, Scene, Slider, Stream, SwitchButton, Text, TokenGroup, Video.

ineProfilel
FC 13522-

. ONdigital

oncerned about their rights regarding use of this information should/contact the legal department at

FC 13522-

, HotSpot,
Rectangle,

A.4 Set of

features

The set of mandatory and optional features shall be as defined in the following table:
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Table A.1 — Feature requirements

Feature Requirement
Caching Mandatory
Cloning Mandatory
Free moving cursor Disallowed
Scaling (Video and Bitmap) Mandatory (not PNGs)
Stacking of Applications Mandatory
Trick modes Disallowed
Ancillary connections Disallowed

A.5 Con|tent data encoding

The applicgation domain specifies the content data encoding as defined in Table A.2.

Table A.2 — Content Encoding

components that conform to the DTG “D
Book*

Type of content Specification (Data Types) Hook | Clause
values
Font (None specified)
Paletfe (None specified)
Bitmgp encoding format Reserved 1
MPEG-2 Intra frame 2
Reserved 3
PNG Bitmap 4
Text ¢ncoding format Defined by UK DTT MHEG specification 10
EntryField encoding format Defined'by UK DTT MHEG specification 10
Hype[Text encoding format Defined by UK DTT MHEG specification 10
Streajm encoding format ARMPEG program with construction and 10

LineArt encoding format

(None specified)

CursgrShape encoding format

(None specified)

InterghangedProgram encading format

MHEG-6 (ISO/IEC 13522-6:1998)

A.6 Attr{bute encoding

The application domain-specifies the attribute encoding as defined in Table A.3.

Attribute

Specification (Data Types)

Permissible FontAttributes

Defined by UK DTT MHEG specification

Permissible FontNames

Defined by UK DTT MHEG specification

TransitionEffects

(None specified)

CharacterSet

Defined by UK DTT MHEG specification

AbsoluteColour

Defined by UK DTT MHEG specification

A.7 Userlnput registers

The application domain specifies Userinput Registers as defined in Table A.4.

© ISO/IEC 2001 — All rights reserved
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Table A.4 — InputEventRegisters

Register # UserlnputEventTag Name
1 -- Reserved
2 -- Reserved
3 100 Red
101 Green
102 Yellow
103 Blue
104 Text
105 128 RCDCI vcd fUI futt,uc opcuif;uatEU| 1.
>128 Vendor specific
1 1 Up
2 Down
3 Left
4 Right
5-14 0,1,2,3,4,5,6,7,8,9, respectively
15 Select
16 Cancel/Exit
100 Red
101 Green
102 Yellow
103 Blue
104 Text
105-128 Resefved for future specification.
>128 Méndor specific

A.8 Semanptic constraints on the MHEG-5 applications

As implied byl the capabilities of the engine in GetEngineSupport featuresin Table A.6.

A.9 EngingEvent

Table A.5 deflines the EngineEvents that receivers implementing UKEngineProfilel shall support.

Table A.5 — EngineEvents

Feature Constraint
IName Value
<0 Manufacturer Specific.
Reserved 0 Reserved
QUuitApp 1 Generated when the MHEG engine is about to kill the application.
GrouplDRefError | 2 This event shall be raised if an application attempts to access an
application or scene object that cannot be provided by the file system.
ContentRefError | 3 This event shall be raised if an application attempts to access
referenced content that cannot be provided by the file system.
TextFunction 4 Generated when the user input function “Text* happens.
Reserved >4 Reserved

18
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A.10 GetEngineSupport

Table A.6 defines the GetEngineSupport feature strings that receivers implementing UKEngineProfile1 shall

support

ISO/IEC 13522-7:2001(E)

Table A.6 — Feature Constraints

Feature

Constraint

AncillaryConnections

Shall return “false”.

ApplicationStacking

Shall return “true*

Cloning

Shall return “true”.

FreeMovingCursor

Shall return “false”.

MultipleAudioStreams(N)

Shall return “true” for N <= 1.

MultipleRTGraphicsStreams(N)

Shall return “true” for N <= 1.

MultipleVideoStreams(N) Shall return “true” for N <= 1.
OverlappingVisibles(N) Shall return “true” for all values of N
Scaling Shall return “false”.

SceneCoordinateSystem(X,Y)

Shall return “true” for (X,Y) is’(%20,576).

SceneAspectRatio(W,H)

Shall return “true” for (W,H).is” (4/3) or (16/9).

TrickModes

Shall return “false”.

VideoScaling(X,Y)

Shall return true for (X)Y) is (720,576).

UKEnNgineProfile(N)

UKEngineProfilel.

Shall return “true” far N=1 to indicate that the enging
supports at leastthe minimum requirements of

A.11 Protocol mapping and external interaction

Table A.7 dlefines the mapping to the DAVIC external environment:

Table A.7 — Protocol Mapping

MHEG-5 entity

Mapping needed

Semantics

OpenConnection,
Closg¢Connection

Mapping to connection
management

RempteProgram objects

Mapping to RemoteProgram call
protocol in the application domain
(see ISO/IEC 13522-5:1997
subclause 8.4)

Applicatian name space in
casela‘TransitionTo action

Mapping to name space of the
application domain

Not required in UKEnginePrdfilel.

usestheConnectionTay

parameter.
Persistent storage name Mapping to the name space of the | Defined by the UK DTT MHEG
space persistent storage specification.

Stream actions

Mapping to the stream interface of
the application domain

Stream events

Mapping to stream states and
stream events in the application
domain

Defined by the UK DTT MHEG
specification.

© ISO/IEC 2001 — All rights reserved
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Annex B
(informative)

ISDB (Integrated Services Digital Broadcasting) application domain profile

B.1 MHEG-5 profile for the ISDB application domain

This Annex 9

application d
5:1997.
This applicati
technical sta
defines two p
— Base L
classeq
— High L
way tra

Example app
related to TV

B.2 Objec

The ASN.1
interchange f

B.3 Set of
The following

Base LeV

pecifies the features of ISO/IEC 13522-5:1997 that shall be supported by version 1.0n0
pmain, according to the application domain definition principles set by Annex D of ASO/I

pn domain profile has been proposed for the Association of Radio Industries-and Busines
hdard for Integrated Services Digital Broadcasting (ISDB) in Japan. The{4SDB applicati
Fofile levels:

evel this covers a service category where the basic services are the/main services. Limited
are supported at this level.

bvel this covers a service category where extended servic¢es; such as interactive service
nsmission are included. Almost all MHEG-5 classes are supported at this level.

lications include multimedia electronic program guide; electronic newspaper, multimedia
programs, closed captioning and near video on demand using home server.

[ Interchange Format

DER notation defined in Annex A\ 'of ISO/IEC 13522-5:1997 shall be used as the
brmat.

classes

set of MHEG-5 cangrete classes shall be mandatory:

el

Acti
Inte

Application, Audio, Bitmap, BooleanVariable, ContentRefVariable, EntryField,

ResidentProgram, RTGraphics, Scene, Stream, Text, TokenGroup, Video.

f the ISDB
EC 13522-

5es (ARIB)
pn domain

MHEG-5

5 with two-

nformation

application

HotSpot,
Rectangle,

n1
%Nariable, Link, LineArt, ListGroup, ObjectRefVariable, OctetStringVariable, Palette,

High Level

All Base Level concrete classes plus -

CursorShape, HyperText, Interchanged Program, PushButton, Slider, SwitchButton
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B.4 Set of features

The set of mandatory and optional features shall be as defined in the following table:

Table B.1 — Feature Requirements

Feature Base level Requirement | High Level Requirement
Caching Option Mandatory
Cloning Mandatory Mandatory
Free moving cursor Disallowed Qption
Scaling (Video and Bitmap) Mandatory (not Bitmap) Mandatory (not Bitmap)
Stacking of Applications Mandatory Mandatory
Trick modes Disallowed Disallowed
Ancillary connections Option Mandatory

B.5 Conjtent data encoding

B.5.1 Coptent encoding

ISDB specjfies the content data encoding as defined in the following tablg.

© ISO/IEC 2001 — All rights reserved
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Table B.2 — Content Encoding

Type of content Base Level Specification High Level Specification Hook values
(Data Types) (Data Types)
Font encoding format N/A N/A
Palette encoding format Defined by ARIB-MHEG |Defined by ARIB-MHEG |101
specification specification
Bitmap encoding format PNG PNG 4
JPEG (baseline) JPEG (baseline) 101
MNG ¥ MNG ” 102
MPEG? intra frame? MPEG? intra frame? 201
(I frame carousel ) (I frame carousel)
MPEG2 intra frame ? 202
(data carousel)
Text encodjng format 8-bit code” (plain text) 8-bit code” (plain text) 101
8-bit code(Base level) 8-bit code(Base level) 102
8-bit code(High level) 103
EntryField encoding format Plain Plain 101
HyperText pncoding format N/A HTML 3.2 subset 1
Stream engoding format AIFF-C AIFF-C 3
MPEG 2 TS MPEG 2TS 8
MPEG 2 Video MPEG2\Video
MPEG 1 Audio MPEG 1 Audio
ISDB subtitling rtgraphics ® | ISDB subtitling rtgraphics *
MPEG 2 TS 10
MPEG 4 Video
AAC Audio
MPEG1 MPEG1 101
MPEG 2 | frame rtgraphics | MPEG 2 | frame rtgraphics 201
(I frameccarousel) (I frame carousel)
MPEG 2 | frame rtgraphics 202
(data carousel)
PNG rtgraphics PNG rtgraphics 203
JPEG rtgraphics JPEG rtgraphics 204
Plain text rtgraphics Plain text rtgraphics 205
MPEG TS on storage | MPEG TS on storage device | 206
device MPEG 2 Video
MPEG 2 Video MPEG 1 Audio
MPEG 1 Audio ISDB subtitling rtgraphics *
ISDB subtitling rtgraphics ™
LineArt encoding format SLAM ? 101
PDI” PDI ® 102
CursorShape encoding format | N/A (none specified)
InterchangedProgram N/A MHEG-6 (ISO/IEC 13522-|1
encoding format 6:1998)

22
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NOTE 1: Multiple-image Network Graphics (MNG) can contain animations (slide shows) comprising PNG single-image
datastreams.

NOTE 2: MPEG2 intra frame has two Chook values for distinguish two transmission methods, | frame carousel and data
carousel. These transmission methods are defined in ARIB-MHEG specification.

NOTE 3: For character coding, an 8-bit code based on the code extension technique of ISO/IEC 2022:1994 is used.
NOTE 4: Subtitle coding scheme for Integrated Services Digital Broadcasting (ISDB).

NOTE 5: Simple LineArt coding for MHEG

NOTE 6: Picture Description Instruction (PDI) is a geometric graphics coding used in teletext system C and system D

which are recommended by International Telecommunication Union—Radio Communication Sector (ITU-R).

B.5.2 Attribute encoding

ISDB spec

fies the attribute encoding as defined in the following table:

Table B.3 — Attribute Encoding

Attribute Base Level Specification High Level Specification (Data Types) Hook

Permissiple FontAttributes | Defined by ARIB-MHEG Defined by ARIB-MHEG, specification

specification
Permissiple FontNames Defined by ARIB-MHEG Defined by ARIB-MHEG specification

specification
TransitionEffects Defined by ARIB-MHEG Defined by ARIB-MHEG specification

specification
CharactgrSet Japanese Teletext ” Japanese Teletext ” 104

UCS 2

AbsoluteColour Defined by ARIB-MHEG Defined by ARIB-MHEG specification

specification
NOTEL: |For character sets, any single and multi-byte set canybe used simultaneously, as far as they are Qased on the
ISO code system. Should a character not be included in the ctharacter generator and not able to be transmjtted in code
transmissjon, a dynamically redefinable charcter sets (DRCS) scheme can be applied.

B.6 Use

ISDB spec

[Input registers

fies the following InputEventRegisters defined in the following table:

Table B.4 — InputEventRegisters

Register # UserinputEventTag Name
1 1 Up
2 Down
3 Left
4 Right
5-14 0,1,2,3,4,5,6,7,8,9, respectively
15 Select
16 EXit
17 Help
18-149 Reserved for future specification.
>149 Vendor specific
2 1 Up
2 Down
3 Left
4 Right
15 Select
16 Exit
17 Help
18-149 Reserved for future specification.
>149 Vendor specific
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B.7 Semantic constraints on the MHEG-5 applications

The GetEngineSupport action in subclause 10.4 of ISO/IEC 13522-5:1997 provides a list of features that may be

supported to some extent. ISDB defines constraints for these features in the following table:

Table B.5 — Feature Constraints

Feature

Constraint

SceneCoordinateSystem(X,Y)

1920x1080, 960x540, 720x480

SceneAspectRatio(W,H)

16:9, 4:3 (only 720x480)

B.8 EngingEvent

MUMIpIER TGraphicsStreams(N) NOt specified
MultipleAudioStreams(N) Not specified
MultipleVideoStreams(N) Not specified
DverlappingVisibles(N) Mandatory
Cloning Mandatory
Table B.6 deflines the EngineEvents that receivers implementing ISDB Profile shall.support
Table B.6 — Engine Events
Feature Constraint
Name Value
foriceAbort 0x00000100 This*event shall be raised when the external
farce abort is given to engine.
eventWillFinish 0x00000101 This event shall be raised if the related TV
program will be finished within several
seconds.
eventFinished 0x00000162 This event shall be raised if the related TV
program is finished.
newSceneDetected 0x00000103 Generated when a new version of current
scene is detected in receiving data carousel.
isllinkedToScene 0x00000104 Generated when the hyperlink descriptor is
detected in Service Information (SI).
trgnsmissionFinished | 0x00000105 Generated when the bi-directional
transmission is finished.
Rgserved 0x00000106- Reserved
0x0000FFFF
UderEventMessage 0x212121]H1] Generated when a general event message is
[ll: eventID received. The general event message is
specified by ARTB-MHEG speificafion
ModuleUpdate 0x0002[MMMM] Generated when a new version of module is
MMMM: modulelD received.
Reserved 0x00030000- Reserved

B.9 GetEngineSupport

The following table identifies the GetEngineSupport feature strings that receivers implementing ISDB Profile shall

support
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Table B.7 — Feature Constraints

Feature Constraint

WWWBrowserCapable Shall return “true” if WWW Browser is installed in the receiver.
EPGControlable Shall return “true” if EPG function is available.

GroupReserveCapable Shall return “true” if program group reservation function using group index is
available. Program group index is defined in ARIB-MHEG specification.
IndexPlayCapable Shall return “true” if the index play function is installed in the receiver.

B.10 Protocol napping and external interaction

The following table defines the mapping to the ISDB external environment:

Table B.8 — Protocol Mapping

VHEG-5 entity Mapping needed Semantics

OpenConnection, | Mapping to connection Not required
ClgseConnection | management

RemoteProgram Mapping to RemoteProgram call | Not requiréd.
objects protocol in the application
domain (see ISO/IEC 13522-
5:1997 subclause 8.4)
Application name | Mapping to name space of the Defined by ARIB-MHEG specification.

space application domain.

Pe[sistent storage | Mapping to the name space of Defined by ARIB-MHEG specification.

naine space the persistent storage

Strpam actions Mapping to the streaminterface | Defined by ARIB-MHEG specification.
of the application domain.

Strpam events Mapping to stream states and Defined by ARIB-MHEG specification.
stream events in the application
domain.

B.11 Re¢sident programs

The following sets of MHEG-5resident programs are defined for the ISDB.

B.11.1 Date and tie functions

GetCufrentbate()

FormatDate()
GetDayOfWeek()
ConvYMDtoMJD()
ConvMJDtoYMD()
ConvHMStoSEC()
ConvSECtoHMS()
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B.11.2 Random number function

Random()

B.11.3 String manipulation functions

B.11.4 Tabl

B.11.5 EPG

26

GetJStrin

gLength()

GetJSubString()

Compare

SearchJg

JString()
ubString()

SearchAndExtractJSubstr()

LoadDR(

MakeTab
GetltemH
GetltemH
Compare
Compare
Compare
Compare
SortTablg
SortTablg
GetSize(
GetSize(

S0

£ manipulation functions

le()

romTable()

romTableFile()
StringInTableStrAndMakeSubTable()
StringInTableFileAndMakeSubTable()
ntegerinTableStrAndMakeSubTable()
ntegerinTableFileAndMakeSubTable()
StrAsInteger()

FileAsInteger()

fTableStr()

fTableFile()

related.-functions

EPG_Ge

I:\InnfTimnO

EPG_Tune()

EPG_IsR

eserved()

EPG_Reserve()

EPG_CancelReservation()

EPG_ReclsReserved()

EPG_RecReserve()

EPG_RecCancelReservation()
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B.11.6 Group program reservation functions

GRP_IsReserved()

GRP_Reserve()

GRP_CancelReservation()

GRP_ReclsReserved()

GRP_RecReserve()

ISO/IEC 13522-7:2001(E)

GRP_RetCancetReservationy)

GRP_
GRP_

SetNodeEventList()

5etERTNodelnfo()

EPGX] Tune()

B.11.7 Pr

SetCo
SetCo

pgram Index functions

interToLocalEvent()

interToNodePlayMode()

B.11.8 Pgrsistent memory functions

GetPe

Delete

B.11.9W

WWW

sistentinfo()

Persistent()

WW related functions

[ransitionTo()

B.11.10 Other MHEG,related functions

ReloadActiveScene()

Subsc
Unsub

ibeEventMessage()

SCTibeEvenviessage()

GetEventDataBytes()

GetNPT()

SubscribeModuleUpdate()

UnsubscribeModuleUpdate()

SubscribeActiveSceneUpdate()

testLin

Linked

kedToScene()

Scene()
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IsBeingBroadcast()
CastToContentRef()
CastToObjectRef()
BitCalc()

Calc()

B.11.11 Two way transmission related functions(base level)

Connect(
Disconnect()
Send()
BSend()
Receive(

BReceivg()

B.11.12 Twjo way transmission related functions(high level)

RegisterRawTransmission()
ExecuteRawTransmission()
ContinueRawTransmission()
RegisterRPPTransmission()
ExecuteHPPTransmission()
ContinuePPPTransmission()
CancelTransmission()
GetFinishedTransmissionID()

GetTrangmissionResult()
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Annex C
(informative)

JISC (Japanese Industrial Standards Committee) Application Domain Profile

C.1 MHEG-5 profile for the JISC application domain

This Anney specifies the features of ISO/IEC 13522-5:1997 that shall be supported by the JISC application domain,
according 1o the application domain definition principles set by Annex D of ISO/IEC 13522-5:1997,

This appligation domain definition has been adopted as Technical Report TR X 0009 (1998) of JIJC (Japanese
Industrial $tandards Committee) and will be referred to as the JISC application domain throughout this Annex. Two

functional |evels are defined so that a user of the standard can select one of thenm-depending on|the intended
applicationdomain requirements.

— Base level this covers a service category where basic services are.the main services. Limited MHEG-5
classe$ are supported at this level.

— High Lpvel this covers a service category where extended services, such as interactive services with two-
way transmission are included. Almost all MHEG-5 classes ar€,supported at this level.

The JISC gpplication domain intends to cover on-demand serices, near on-demand services including broadcast
services ahd also package services. Example applications*include advertising and sales promotipn, electronic

publishing,| information kiosk, interactive TV, karaoke, education and training, presentation, office information and
technical documents, simulation and games.

C.2 Object interchange format

The ASN.L DER notation defined in~Annex A of ISO/IEC 13522-5:1997 shall be used as the application
interchangg format.

C.3 Set pf classes

The following set of MHEG-5 concrete classes shall be mandatory:

— Base level;

Action, |Application, Audio, Bitmap, BooleanVariable, ContentRefVariable, EntryField, HotSpot, InfegerVariable,
Link, ObjectRefVariable, OctetStringVariable, Rectangle, ResidentProgram, Scene, Slider, Stream, Text,
TokenGroup, Video.

— High Level: All Base Level concrete classes plus

Font, HyperText, Interchanged Program, LineArt, ListGroup, Palette, Remote Program, PushButton,
SwitchButton.

C.4 Set of features

The set of mandatory and optional features shall be as defined in the following table:
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Table C.1 — Feature requirements

Optional Features Base level | High level
Ancillary connections N Y
Caching Y Y
Cloning Y Y
Free-moving Cursor N Y
Bitmap Scaling N Y
Video Scaling N Y
Stacking of Applications N Y
Trick Mode N Y
C.5 Content data encoding
C.5.1 Contént encoding
JISC specifiep the content encoding as defined in the following table:
Table C.2 — Content Encoding
Type of content Base Level Specification High. Level Specification Hook|values
(Data Types)
Font encoding format N/A DAVIC 1.3 1
Palette endoding format N/A ID,R,G,B 101
Bitmap endoding format PNG PNG 4
JPEG (Baseline) 101
Text encoding format Plain Plain 101
HTML 3.2 subset 1
EntryField gncoding format Plain Plain 101
HyperText encoding format N/A HTML 3.2 subset 1
Stream engoding format AIFF-C" AIFF-C” 3
MPEG1¢system MPEG1 system 101
MPEG1 video MPEG1 video
MPEG1 audio MPEG1 audio
MPEG2 TS 1
MPEG2 video
MPEG1 audio
LineArt engoding format N/A SLAM ? 101
CursorShape encoding format | N/A N/A
InterchanggdProgram N/A MHEG-6 (ISO/IEC 13522-|1
encoding format 6:1998)
NOTE 1: Unlgomgressed mode only.
NOTE 2: Simple LineArt coding for MHEG.

C.5.2 Attribute representation

JISC specifies the attribute encoding as defined in the following table.
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Table C.3 — Attribute Encoding

Attribute Base Level Specification High Level Specification (Data Types) Hook
Permissible FontAttributes | large | normal | small <style>.<size>
<style> ::= plain | bold | italic |
bold-italic | emphasis | strong
<size> ::= Integer
Permissible FontNames N/A Mincho | Gothic | Helvetica |
TimesRoman
TransitionEffects N/A DAVIC 1.37
CharacterSet | atin-1 1
ucs 2
JIS 101
Shift JIS ? Shift JIS 102
Japanese EUC 103
Japanese Teletext 104
Absoluteolour® Character (X111 rgb.txt | RGB «16 (in addition to baSe
style) level representation)
Hex (ex. rgh:a0/c0/ff)
Decimal (ex. 175,238,238)
NOTE 1: No. 3, 4, 5, 6, 9, 11 only.Parameters 2 to 5 shall be ignored.
NOTE 2: Permitted control codes shall be SPACE (20h) and a set of CR (@8Db) + LF (OAh). Other control c¢des shall be
ignored.
NOTE 3: An AbsoluteColour value in binary form and a TransitionEffect{parameter value shall be MSB first.

C.6 InpytEventRegister

This profilg

assigns the InputEventRegister as defined i’the following table:

Table €4 — InputEventRegister

Register # UserlnputEventTag Name
1 1 Up
2 Down
3 Left
4 Right
5-14 0,1,2,3,4,5,6,7, 8,9, respectively
15 Select
16 Exit
17 Help
18-99 Reserved for future specification.
>99 Private
2 1 Up
2 Down
3 Left
4 Right
15 Select
16 Exit
17 Help
18-99 Reserved for future specification.
>99 Private
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C.7 Semantic constraints on the MHEG-5 applications

C.7.1 Constraints on GetEngineSupport

The GetEngineSupport action in subclause 10.4 of ISO/IEC 13522-5:1997 provides a list of features that may be

supported to some extent. JISC defines constraints for these features in the following table:

Table C.5 — Feature Constraints

Feature

Constraint (Basic Level)

Constraint (High Level)

SceneCoordinateSystem(X,Y)

No constraints

No constraints

SceneAspectRatio(W,H)

No constraints

No constraints

MultipleRTGraphicsStreams(N) N/A N/A
MultipleAudioStreams(N) Y Y
MulfipleVideoStreams(N) N/A Y
OvdrlappingVisibles(N) Y Y
ApplicationStacking N/A Y
FregMovingCursor N/A Y
Scaling N/A X
AndillaryConnections N/A Y
TrickModes N/A Y
Cloning Y Y

C.8 EngingEvent

This profile r¢g

C.9 GetEngineSupport

User defined

serves no particular values of EngineEvent.

C.10 Profocol mapping and external interaction

The following

32

table defines thé mapping to the external environment:

string shall not be used in the GetEngineSupport elementary action in this profile.
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Table C.6 — Protocol Mapping

MHEG-5 entity Base level High level
OpenConnection/ N/A OnDemand system
CloseConnection Protocol ::= PSTN | ISDN
Address ::= E.164 NSAP
Near OnDemand system
Protocol ::= BC
Address ::= DVB NSAP
Package system
N/A
Remot¢Program object |N/A Name, Parameters,
ProgramConnenctionTag
Name gpace DAVIC 1.3" DAVIC 1.3"
Persistgnt storage N/A File names shall be any,'string less than|or equal
name gpace to 64 single byte characters long.
Stream| actions Speed: (0,1)(1,1) Speed: (-1,1)(0,1)(1,1)
CounterPosition: (ms) CounterPosition;{ms)
Stream| event StreamPlaying/StreamStopped |StreamPlaying/StreamStopped
CounterPagsition
StreamEvent
NOTE 1 The data source component in an object reference shall nottbe omitted, unless the shorthand notatign is used.
C.11 Re¢sidentPrograms
hall be in the

ResidentPfograms shall be supported as defined in DAVIC 1.3 in this profile. Output parameters s

form of object reference.
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Annex D
(informative)

DAVIC Application Domain Profile

D.1 Introduction

This subclause specifies the features of ISO/IEC 13552-5:1997 that shall be supported by the DAVIE [application
domain, accqrding to the application domain definition principles set by Annex D of ISO/IEC 13552251997 This
specification |s taken from the DAVIC 1.3 Specifications, "Part 13: Conformance and Interoperability”, Revision 6.0,
Technical Report, 1997.

D.2 Object interchange format

The ASN.1 rotation defined in Annex A of ISO/IEC 13522-5:1997 shall be used’ as the application ipterchange
format of ISQ/IEC 13522-5:1997, as well as the Distinguished Encoding Rules (DER) for the encodgling of the
interchanged|objects.

D.3 Set of|classes

The following
Action, A

HotSpot,

set of MHEG-5 classes shall be mandatory:
pplication, Audio, Bitmap, BooleanVariable;.ContentRefVariable, DynamicLineArt, EntryFiel

HyperText, IntegerVariable, InterchangedProgram, Link, ListGroup, ObjectRefVariable,

OctetStripgVariable, Palette, PushButtonxRectangle, RemoteProgram, ResidentProgram, RTGraphi

Slider, St

D.4 Set of

The set of ma

ream, SwitchButton, Text~TokenGroup, Video.

features

ndatory and-optional features shall be as defined in Table D.1.

Table D.1 — Feature requirements

Ll

LS, Scene,

D.5 Conte

Feature Requiremment
Caching Optional
Cloning Mandatory
Free moving cursor Optional
Scaling (Video and Bitmap) Optional
Stacking of Applications Optional
Trick modes Optional
Ancillary connections Optional

nt data encoding

DAVIC specifies the content data encoding as defined in Table D.2.

34
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audio: MPEG-2 Audio (ISO/IEC 13818-
3:1998, layer I1)
rtgraphics: DVB Subtitling (ETS 300 743)

Type of content Specification (Data Types) Hook Clause
values
Font encoding format DAVIC 1.3 defined Outline Font Format 1 6.3
Palette encoding format C)LUT Definition Segment (ETS 300 743) | 1 6.12.2.2
1
Bitmap encoding format reserved 1
MPEG-2 Intra frame 2 6.11
Region Definition Segment (ETS 300 743 | 3 6.12.2.2
) 4 6.1
PNG bitmap
Text encoding format Subset of HTML 3.2 1 6.2
EntryField encoding format Characters encoded according to|1l 6.1
ISO/IEC 10646-1:1993 (Unicode) or
according to ISO/IEC 8859-1:1998,
depending on the value of the
CharacterSet Attribute of the Entryfield
HyperText encoding format Subset of HTML 3.2 1 6.2
Stfeam encoding format video: MPEG-1 Video (ISO/IEC 114%2-|12 6.1(
2:1993) 6.10
MPEG-2 Video (ISO/IECZ13818- 6.7.1
2:2000) 6.14.2.1
audio: MPEG-1 Audio (ISONMEC 11172-
3:1993)
rtgraphics: DVB Subtitling (ETS 300 743)
video: MPEG-2 Stilt (ISO/IEC 13818- (22 6.10
2:2000) 6.7.1
audio: MPEG:1" Audio (ISO/IEC 11172- 6.14.2.1
3:1993)
rtgraphics? DVB Subtitling (ETS 300 743)
videp:; - 33
audio:  DAVIC Linear Audio (AIFF-C) 6.9
rtgraphics: -
video: MPEG-1 Video (ISO/IEC 11172- |42 6.1d
2:1993) 6.10
MPEG-2 Video (ISO/IEC 13818- 6.7.
2:2000) 6.14.2.1
audio: AC-3 Audio (ATSC A52)
rtgraphics: DVB Subtitling (ETS 300 743)
video: MPEG-2 Still (ISO/IEC 13818-2) 52) 6.10
audio: AC-3 Audio (ATSC A52) 6.7.p
rtgraphics: DVB Subtitling (ETS 300 743) 6.14.2.1
video: MPEG-1 Video (ISO/IEC 11172-162 6.1
2:1993) 6.10
MPEG-2 Video (ISO/IEC 13818- 6.8
2:2000)
scaleable 6.12.2.1
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video: MPEG-2 Still (ISO/IEC 13818-|7 2 6.10
2:2000) 6.8
scaleable

audio: MPEG-2 Audio (ISO/IEC 13818- 6.12.2.1

3:1998, layer II)
rtgraphics: DVB Subtitling (ETS 300 743)

LineArt encoding format

(None specified)

CursorShape encoding
format

(None specified)

InterchangedProgram
encoding format

MHEG-6 (ISO/IEC 13522-6:1998) 1 9.1

NOTH 1 : Only for use by bitmaps coded in the Region Definition Segment format

NOTH 2 : For Stream objects with ContentHook 1, 2, 4, 5, 6 and 7, the value of the attribute Storage.shalllbe
“stregm” or “memory”.
NOTH 3 : For Stream objects with the ContentHook 3, the value of the attribute Storage shall be“memory”.
D.5.1 Attriute encoding
DAVIC specifies the attribute encoding as defined in Table D.3.
Table D.3 — Attribute Encoding
Attribute Specification (Data Types)

Permissible FontAttributes “<style>.<size>" with <style>"being “plain”, “bold”, “italic”, “bold-itglic”,
“emphasis” or “strong”,.and <size> being an integer.

e.g. “bold-italic.20”

Permigsible FontNames “fixed” specifying.a.font with a fixed spacing
“proportional” specifying a font with proportional spacing

TransftionEffects See subclause'9.2.11

ChardcterSet 1: ISO/IEC8859-1:1998 (Latin)

2: ISOHNEC 10646-1:1993 (Unicode)

AbsolyuteColour RGBe16, that is coding of graphics in 16 bits per pixel, allocating 4
bits to the Red, Green and Blue components, as well as 4 bits for|the
translucency component. The first three nibbles are unsighed
integers, providing the value of the red, green and blue compongnts
of the pixel respectively. The value 0 indicates minimum value, while
the value 15 indicates maximum value. The last nibble specifies|the
transparency level of the pixel. The value zero indicates an opafue
pixel, while the value 15 indicates full transparency. The value ghall
be coded as the big-endian octet string representation of the intgger

value.

D.6 Userinput registers

DAVIC specifies the following InputEventRegisters defined in Table D.4.

36
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Table D.4 — InputEventRegisters

D.7 Con

The use of

D.8 Sen

Table D.6
STUs may

Register # UserlnputEventTag Name
1 1 Up
2 Down
3 Left
4 Right
5-14 0,1,23,4,5,6,7, 8,9, respectively
15 Select
16 Exit
+F Hetp
18-99 Reserved for future specification.
>99 Vendor specific
2 1 Up
2 Down
3 Left
4 Right
5-14 Forbidden
15 Select
16 Exit
17 Help
18-99 Reservedfor'future specification.
>99 Vendor, specific

straints on the use of variables

IntegerVariables shall be restricted as defined, in Table D.5.

Table D.5 —Canstraints to IntegerVariables

type of value

defaultwalue

min value max. value

signed integer

0

32 bits -214783648 | 214783647

antic constraintsion the MHEG-5 applications

brovides a list, of-eonstraints that each MHEG-5 application shall apply to features of ISO
support the features to a higher or lesser degree.

Table D.6 — Feature Constraints

Feature

Constraimt

SceneCoordinateSystem(X,Y)

The following coordinate systems are supported:. 720x576,
720x480, 640x480 and 1080x1920.

SceneAspectRatio(W,H)

The following aspect ratios are supported: 1/1, 4/3 and 16/9.

MultipleRTGraphicsStreams(N)

One active RTGraphic stream at a time.

MultipleAudioStreams(N) One active MPEG-1 audio stream at a time and one active
AIFF-C audio stream at a time.

MultipleVideoStreams(N) One active video stream at a time.

OverlappingVisibles(N) No constraint.

Cloning Mandatory
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D.9 EngineEvent

The DAVIC application domain reserves no particular value of EngineEvent. This is left to the application

developer.

D.10 GetEngineSupport

DAVIC specifies no other strings for the GetEngineSupport action than the ones listed in ISO/IEC 13522-5.

D.11 Tran

sitionEffect parameter of the TransitionTo elementary action

To support transition effects between Still Picture Compositions in DAVIC 1.3, the TransitionEffect parameter of the

TransitionTo elementary action can be used, as specified in this Clause.

The Transmig
Transition
[parame
[parame
[parame
[parame

[parame

sionEffect parameter consists of 32 bits. The structure of the parameter is as-follows :
Effect Parameter: [parameter_1] [parameter_2 ] [parameter_3] [parameter_4] [parameter_§]
er_1]:

er_2]:

er_3]

er_4]:

er_5]:

: Parameter_3 is 6 bits field which defines duratian of effect time

Parameter_1 is 7 bits field which defines transition effect type

Parameter_2 is 3 bits field which defines number of splits

Parameter_4 is 8 bits field which defines horizontal position of effect start

Parameter_5 is 8 bits field which defines vertical position of effect start
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Table D.7 — TransitionEffect parameter of “TransitionTo” action
No. |Transition Effect type Abbrevia- |Para- Para- Para- Para- Para-
tion meter_1 [meter_2 |meter_3 |meter_4 [meter_5
0 |Reserved 00
1 |Simple cut CUT 01
2 |Dissolve DIS 02 T
3 |Vertical wipe (top to bottom) WVD 03 T
4 |Vertical wipe (bottom to top) WVU 04 T
5 [Horizontal wipe (left to right) WHR 05 T
6 |Horizertal-wipe-rightte-teft WA 06 T
7 |Wipp that vertically opens from the center WVO 07 T Y
8 |Wipp that vertically closes from both top and|WVC 08 T Y
bottpm
9 |Wipp that horizontally opens from the center |WHO 09 T X
10 |Wipg that horizontally closes from both left{WHC 0A T X
and|right
11 |Squpre wipe (open) WRO 0B T X Y
12 |Squire wipe (close) WRC 0C T X Y
13 |Vertical split wipe (top to bottom) WDD 0D N T
14 |Verijcal split wipe (bottom to top) WDU OE N T
15 |Horizontal split wipe (left to right) WDR OF N T
16 |Horjzontal split wipe (right to left) WDL 10 N T
17 |Vertical slide-out (top to bottom) SOD 11 T
18 |Veriical slide-out (bottom to top) SOuU 12 T
19 |Horizontal slide-out (left to right) SOR 13 T
20 [Horizontal slide-out (right to left) SOL 14 T
21 [Vertical slide-in (top to bottom) SID 15 T
22 |Veriical slide-in (bottom to top) SIU 16 T
23 [Horjzontal slide-in (left to right) SIR 17 T
24 |Horizontal slide-in (right to left) SIL 18 T
25 |Vertical roll (top to bottom) RVD 19 T
26 |Verfical roll (bottom to top) RVU 1A T
27 |Horizontal roll (left to right) RHR 1B T
28 [Horijzontal roll (right to left) RHL 1C T
29 |Resgrved 1D
30 |Resgrved 1E
31 |Resgrved 1F
32 |Resgrved 20
33 [Reserved 21
34 |Resgerved 22
35 |Resgerved 23
36 [Half vertical Toll (Top 1o botom) RPD 274 T Y
37 [Half vertical roll (bottom to top) RPU 25 T Y
38 [Half horizontal roll (left to right) RPR 26 T X
39 [Half horizontal roll(right to left) RPL 27 T X
40 |Reserved 28-7F

The symbols used in Table D.7 indicate the following:

N: Number of splits as defined in Table D.8. For the coordinate systems supported by DAVIC the start positions

of the split-effects are defined in Table D.9.
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Table D.8 — Number of splits

Parameter Value

Number of splits

0x0

Ox1

0x2

0x3

Ox4

0x5

QIO |WIN|IO

0x6

10

Y a Y 2
UAT

=Y &l
MN\CTOTITVTU

Table D.9 — Start positions of split-effects with n splits per Coordinate System

Transftion | Transition Effect type with Split Start position in Coordinate System (x * y)
Effect Effect .
numbker Supported coordinate systems. by, DAVIC : (72Q *
576), (720 * 480), (640 * 480), and (1920 * 1080).
NOTE : the most left pixel'and the top line havp
index value zero.
13 Vertical split wipe (top to bottom) | lines (y*(n-k)/n), where k=n, n-1, ..., 1 and With
truncation to zero after division.
14 Vertical split wipe (bottom to top) | lines ((y-1) - (y*(n-k)/n)), where k=n, n-1, ..., 1 and
with truncation to zero after division.
15 Horizontal split wipe (right to left) | pixels (x*(h-k)/n), where k=n, n-1, ..., 1 and with
truncation to zero after division.
16 Horizontal split wipe (left to right) | pixels{((x-1) - (x*(n-k)/n)), where k=n, n-1, ..., 1 and
with truncation to zero after division.

T: An unsigned integer, specifying the duration_{inie of the effect, with an inclusive range of 0 — 63 indli
duration time|of the transition effect in units of 0:5 seconds.

cating the

X: An unsigned 8 bit integer, specifying.the horizontal start position of the effect. The horizontal start position

indicates the horizontal index of the pixel of the coordinate system where the effect starts. The most left p
coordinate syistem has index zero. £or. the four coordinate systems supported by DAVIC, 720 x 576, 720
x 480 and 1920 x 1080 (see Table:D.6) the horizontal index of the pixel where the effect starts is defin
formula in Tdble D.10. If an jndex value larger than the index of the most right pixel of the coordinatg
indicated, then the effect isyindicated to start at the most right pixel. Table D.10 also specifies the rang¢

for X.

Table D.10 — Coding of horizontal index of pixel where the effect starts

ixel of the

x 480, 640

ed by the
system is
permitted

Horizontal resolution of | Horizontal Index of pixel | Permitied range of
Coordinate System where effect starts X (inclusive)

640 4*X 0-160

720 4*X 0-180

1920 8*X 0 - 240

Y: An unsigned 8 bit integer, specifying the vertical start position of the effect. The vertical start position indicates
the vertical index of the line of the coordinate system where the effect starts. The top line of the coordinate system
has index zero. For the four coordinate systems supported by DAVIC, 720 x 576, 720 x 480, 640 x 480 and 1920 x
1080 (see Table D.6) the vertical index of the line where the effect starts is defined by the formula in Table D.11.
The formula is defined such that the effect can be defined to start in the exact center position of the coordinate
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system. If an index value larger than the index of the bottom line of the coordinate system is indicated, then the

effect is indicated to start at the bottom line. Table D.11 also specifies the range permitted for Y.

Table D.11 — Coding of vertical index of line where the effect starts

D.12 MHEG-5 resident programs

In order tq
programs.

— The ahility to retrieve and manipulate date information

— The ah

— The ah

— The ah

D.12.1 Date and time functions

GetCufrentDate() - Retrieves the"current date and time

These MHEG-5 resident programs offer the following facilities in a platform independent fas

Vertical resolution of | Vertical index of line | Permitted range of
Coordinate System where effect starts Y (inclusive)

480 2*Y 0 - 240

576 4*Y 0-144

1080 8*Y +4 0-134

improve the functionality of MHEG-5 applications, DAVIC has defined a_ set'of MHH

ility to request a random number
ility to manipulate strings
ility to convert an OctetString to a ContentReference or-an-ebject reference.

Table D.12 — MHEG-5 residéent programs

Date and Time functions
Random Number function
String Manipulation functions
Miscellaneous functions

MHEG-5
Run-Time Engine

Synhopsis:
GetCurrentDate(date, time)
Arguments:
output IntegerVariable date
output IntegerVariable time
Ddscription:

G-5 resident
hion:

Retrieves the current date and time. The argument date is the Modified Julian date which is encoded as the
number of days since Midnight on November 17, 1858 and the argument time is the current time encoded

as the number of seconds since midnight. The date and time values represent Local Time.

FormatDate() - Format a string representing a date according to a specifiable format

Synopsis:

FormatDate(dateFormat, date, dateTime, datestring)
Arguments:

input GenericOctetString dateFormat
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GetDayOfWeek() - Returns the day of the week

input Genericinteger date

input Genericinteger dateTime

output OctetStringVariable dateString
Description:

Returns a string in the argument string dateString formatted according to the string argument dateFormat.
The function also takes the argument date as a date encoded as the Modified Julian date (number of days
since Midnight on November 17 1858) and the argument dateTime as the number of seconds since
midnight. The argument string dateString is the same as the dateFormat string except for the field codes

(defined below) which start with a ‘%’ character. Where encountered in the dateFormat string, the field
codes-must-be rnplnnnd h‘,’ the indicated part of the date. The fnlln\nling field codes have been defined:

‘%Y’ |Year, 4 digits

%y’ |Year, last 2 digits

‘%X’ [Month, with padding zero (01-12)
‘%X’ |[Month, without padding zero (1-12)
‘%D’ |Day, with padding zero (01-31)

‘%d’ |Day, without padding zero (1-31)
‘%H’ [Hour, with padding zero (00-23)
‘%h’ |[Hour, without padding zero (0-23)
‘%I’ |Hour, with padding zero (01-12)

‘%i’ |Hour, without padding zero (1-12)
‘%M’ |Minutes, with padding zero (00-59)
‘%m’[Minutes, without padding zero (0-59)
‘%S’ [Seconds, with padding zero (00-59)
‘%s’ |Seconds, without padding zero (0-59)
‘%A’ |JAM/PM indication

‘%%a’ |am/pm indication

‘%9%’|single“%” character

The fpllowing is an example of the use of this function at June 4, 1995, at 16:56, when the input argument
dateFormat “%Y-%x-260-%I:%M %a” results an output argument dateString of “1995-6-4 4:56 pnp”.

Synopsis:

GetDayOfWeek(date, dayOfWeek)
Arguments:

input Genericinteger date

output IntegerVariable dayOfWeek
Description:

Returns the day of the week. From the input argument date in the Modified Julian form, the argument
dayOfWeek returns an integer starting from O representing Sunday, 1 Monday, 2 Tuesday ... until 6
representing Saturday.
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