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Y A,
Preface

This manual supports the Multiplexer demo.

Other documents are available on the Tektronix Web site (www.tektronix.com/
manuals):

m  MTSA00 Series MPEG Test System Getting Started Manual (071-1505-xx)

B MTSA00 Series MPEG Test System Programmer Manual (071-1725-xx)
This manual specifies the remote control and status monitoring interfaces
available to a management application.

Manual Conventions
The following formatting conventions apply to this manual:

m  Bold text refers to specific interface elements that you are instructed to
select, click, or clear.
Example: Select Settings from the Configuration menu.

® Mono-spaced text can indicate the following:

m  Text you enter from a keyboard.
Example: Enter the network identity (http://TSMonitor01l).

m  Characters you press on your keyboard.
Example: Press CTRL+C to copy the selected text.

®m  Paths to components on your hard drive.
Example: The program files are installed at the following location:
C:\Program Files\Tektronix\.
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Y A
Introduction to the Demo Version

The Tektronix Multiplexer (Demo version) provides off-line multiplexing of
ATSC, MPEG-2, DVB, and ISDB transport streams.

Transport streams (TS), elementary streams (ES), packetized elementary streams
(PES), Packet Identifiers (PID) can all be selected, manipulated, and recombined
to form customized, synthesized transport streams in the demo version.

On opening, streams are analyzed and displayed according to the selected
standard: MPEG, DVB, ATSC, or ISDB.

Installing the Demo Version

You can download the MultiplexerSetup.exe file from
www.tektronix.com/software and follow these steps to install the demo version
of Multiplexer.

1. Double-click MultiplexerSetup.exe to start the Install Sheild Wizard that
installs the Multiplexer demo version on your computer. Click Next to
continue.

Welcome to the Install5 hield Wizard for
Tektronix Multiplexer [Demo verzion]

The InztalShisld “izard will inztall Tektroni= Multiplexer
[Dema version] on your computer. To continue, click Mext.

< Back [ Mewt > ][ Cancel

2. Click Install to begin the installation process.

Multiplexer (Demo) User Manual 1



Introduction to Demo Version

Tektronix Multiplexer (Demo version) - InstallShield Wizard

FReady to Install the Program
The wizard iz ready to begin installation.

Click Install to begin the installation.

If pou want bo review of change any of your installation zettings, click Back. Click Cancel to exit
the wizard.

< Back " Install ][ Cancel

The Install Shield Wizard installs the application displaying the progress.

Tektronix Multiplexer (Demo version) - InstallShield Wizard

Setup Status

The InzstallShield Wizard iz instaling Tektronix kMultipleser ([Demo version)

IIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII*

Cancel

3. Click Finish to exit the Wizard once the demo version is successfully
installed.

2 Multiplexer (Demo) User Manual



Introduction to Demo Version

Tektronix Multiplexer (Demo version] - InstallShield Wizard

InstallShield Wizard Complete

The InstallShield wizard haz successfully installed Tektronix
Multiplexer [Demo werzion). Click Finizh to exit the wizard.

< Back Cancel

Starting the Program

Start the program by selecting the Multiplexer option from the Start > Programs
> Tektronix (Demo versions) > Generators menu or by double-clicking the
Tektronix Multiplexer (Demo version) shortcut on the desktop.

»

Generators  F

= Multiplezer

Z Multiplezier user manual
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Initial Appearance

Export Mode

Once the demo program starts and is ready for use, it opens a main window as
follows:

Thetitle bar of the main window shows Multiplexer to be a demo version.

The Export mode is disabled for the demo version. You cannot export data from
the Programs view (section data), the Tables view (section data), or the Pids view
(elementary stream and payload data).

All of the Export options (Export Payload, Export Elementary Stream, and
Export Section Data) of the Edit menu are also disabled.

When you click the Export and Export As options of the File menu, thefileis
not exported. Instead a message informs you that the export mode is disabled.

Multiplexer (Demo version)

) ' : Export disabled for demo version

Multiplexer (Demo) User Manual
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Multiplex Process  The demo version does not generate an output TS file, so you will not be
prompted to save the output file. However, the Mux cycle will end.

When you start the Multiplex Engine, a message informs you that the output TS
fileis not generated.

Multiplexer (Demo version)

Generation of the autput T5 file is nat permitted in the demo
version, although Event Log entries will be created,
Please click Ok bo continue.,

—

Multiplexer (Demo) User Manual 5
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Multiplexer - Getting Started

The Tektronix Multiplexer (Full version) provides off-line multiplexing of
ATSC, MPEG-2, DVB, and ISDB transport streams.

= Tektronix Multipleser - C:\Documents and Settings'achatterDesktop',Syml.mpg =101 x|

File Edt View Options Multiplex ‘indow Help

2 e S A R s of 5 R ST

- Navigator: C:\Documents and Settings',

» Section: NIT_actual Network ID 43981 ¥ersion 0 Section 0 [Pid =10 5‘

=@ Network ID 43981 ¥ersion 0 Section 0 [Pid 16 (0x10)]
[#-{} table_header

3, PSIfs Tables
[

- network_descriptors_length = 115
(=4} descriptors
-{} network_name_descriptor
-{} unknown_descriptor
{} multiingual_network_name_dsscriptor
(} linkage_descriptor
- transport_stream_loop_length = 56
SRR ransportstrearf—

& ot El-{} transport_stt
b iy
oo bransport
&%) original_r [xabed]
o transport o =50
- {} descripto oy
31t CRE_32= 10917 paets £]
Properties
Programs  Tables I Pids
+ Event Log: C:\,Documents and Settings',achatter,Desktop'Syml.mpg - |El|i|
Cakegor Reference Comment
Time 14:23:36 Demultiplex started
Information Found PAT,
Information Stream bitrate is 41.471Mbit/s,
Information Stream length is 59.6394s,
Information Found 26 pids and 21 sections,
Tirne: 14:24:05 Demultiplsx camplete. Demultiples bitrsts 85,9875Mbitjs,

Add hode: |Filter OFF [DWE  [TS Rate 41.471Mbit/s  [Duration 59,8394s [Standard [Ready [z

Transport streams (TS), elementary streams (ES), packetized elementary streams
(PES), Packet Identifiers (PID) can all be selected, manipulated and recombined
to form customized, synthesized transport streams. Program Specific Information
(PS), Service Information (SI), and Program and System Information Protocol
(PSIP) are often referred to as simply Sl in this section.

The functionality provided includes:

®  Wizardsthat facilitate the completion of common tasks, such as populating
streams with Program Specific Information, Service Information, Program
and System Information Protocol (PSI/SI/PSIP), and programs.

m  Table contents are displayed in and edited from structure diagrams (tree
diagrams).

Multiplexer (Demo) User Manual 7
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m  Transport Streams that either conform strictly to the standards selected for
interpretation or have precisely engineered, known, nonconformances.

®  Two or more instances of Multiplexer can run concurrently. This allows table
information to be copied from one file to another.

m  The source data for nonconformant streams can be saved in araw format,
which can be quickly reloaded as the basis for generating more stream data.

m  Conformance of edits to the standards is checked interactively and enforced
by default. Checking and enforcement can be turned off when specifying
nonconformances to be introduced into the new transport stream.

On opening, streams are analyzed and displayed according to the selected
standard: MPEG, DVB, ATSC, or ISDB. Scripts are used by the analysis
process; this allows private PSI/S| tables and descriptors to be defined.

NOTE. Most examples given in this section of the user manual are based on DVB
S. Multiplexer is equally at home with all major DTV standards, MPEG-2,
DVB, ATSC, and ISDB as well as the major extensions to those standards.

The Transport Stream Analyzer program should always be used for reliable
analysis of transport streams containing DSVI-CC or MPE addressable sections.

In the absence of TS Analyzer, it is acceptable to use Multiplexer for analysis,
provided that the DSM-CC or MPE scripts are first applied using Expert mode
in the Stream I nter pretation dialog box (see Scripts, page 12).

However, when you are multiplexing streams containing DSM-CC or MPE
addressable sections, the related scripts must not be active.

Multiplexer (Demo) User Manual



Multiplexer - Getting Started

H.264 ES Input Characteristics

The H.264 elementary streams used by the Multiplexer should comply with
| SO/IEC-14496-10/2005 Rec. H.264. The transport stream generated by the
Multiplexer should comply with ISO/IEC-13818-1/2000/AMD_3/2004.

PTS/DTS

Table 1-1: PTS/DTS Timestamp Updates

m  SEl (Supplemental enhancement information) stream support

The multiplexer detects a H.264 stream as an SEI stream if the following
conditions are met:

m  VUI (video usability information) packet contains the coded bit rate.

®  Non-SEl stream support

HRD (hypothetical reference decoder) parameters are specified in the
SEI packets.

Those streams that are not detected as SE| streams are assumed to be
non-SEl streams.

Timestamp  Table 1-1 lists the stream properties of H.264/AV C and generated transport
Generation  stream characteristics.

H.264/AVC stream properties

Comments

Generated TS characteristics

SEI VuI

BM(Valid Buff-
ering Mes-
sages)

Bit rate

Comments

Stream without any
buffering messages

Prompted or auto de-
tected

TS will have PTS and DTS calcu-
lated at a constant frame rate from
the VUI parameters of the stream
unless you change the parameters.
If the stream does not have VUI
parameters 25 fps is taken as the
default.

SEI NAL units poten-

tially carrying private
data

Prompted or auto de-
tected

TS will have PTS and DTS calcu-
lated at a constant frame rate from
the VUI parameters of the stream
unless you change the parameters.
If the stream does not have VUI
parameters 25 fps is used as the
default.

Multiplexer (Demo) User Manual
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Table 1-1: PTS/DTS Timestamp Updates (Cont.)

H.264/AVC stream properties Comments Generated TS characteristics
SEI stream without full | Prompted or auto de- | TS will have PTS and DTS calcu-
HRD data tected lated at a constant frame rate from
the VUI parameters of the stream
 J  J - unless you change the parameters.

If the stream does not have VUI
parameters 25 fps is used as the

default.
SEl stream with both | Coded bit rate will be | TS will carry PTS and DTS as
PS ° ® buffering period and auto-detected coded by the SEI timing informa-
picture timing present tion.

(HRD Compliant)

Auto detection The stream bit rate is calculated as follows.

File Size
(Number of Frames/ Frame Rate)

Bitrate =

Starting the Program

The program can be started by selecting the Tektronix Multiplexer option from
the Start > Programs menu or by double-clicking on the Tektronix Multiplexer
shortcut on the desktop.

k ]_|I Tektronix Buffer Analpser
¥ ﬂ Tektronix ES Analyser

= Tekiranix Mulbiplexer
L @ Tektronix PES Analpser ;
¥ &) Tektronix Felease Notes

Initial Appearance  Once the program has started and is ready for use, it will open a main window
that 1ooks like the following illustration.
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-l

Fle Wew Options Window Help

= s 5 0 S 1 (= S S R e = DA

[Filter oFF [owB | [Ready 'z

Use the View menu to select a standard that will be used to interpret transport
streams, and then open a transport stream file or import a multiplex configura-
tion file.

Initial Menu Options  When the application is opened, you are presented with options relevant only to
opening new or existing multiplex files. Options that are not relevant at this time
areinactive (grayed out).

File Menu Options. Table 1-2 lists the options available in the initial File menu.

Table 1-2: File menu options

Command Function

New Opens a new multiplex configuration file.

Open Opens an MPEG file for use. The program opens the file
selection dialog box allowing you to choose the required file.

Examine TS Opens the Examine TS window, which allows a brief summary
of the stream to be viewed before it is subjected to full
analysis.

Close (Currently disabled - see page 23.)

Import... Opens a previously saved multiplex configuration file.

Multiplexer (Demo) User Manual "
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Scripts

12

Table 1-2: File menu options (Cont.)

Command Function

Export (Currently disabled - see page 23.)

Export As (Currently disabled - see page 23.)

1 <filename> A list of the four most recently used files. If the program has
! recently been installed, the list might be empty or hold less

2 <filename> than four files.

3 filename> Selecting a file name opens that file for use.

4 <filename>

Exit Finishes running the program.

View Menu Options. Table 1-3 lists the options available in the initial View menu.

Table 1-3: View menu options

Command Function

Interpretation Opens the Stream Interpretation dialog box. This allows the
scripts to be used in stream analysis to be selected.

Event Log Opens the Event Log window.

Toolbar Displays or hides the Toolbar.

Status Bar Shows or hides the Status Bar.

A check mark next to an option indicates that the object is currently visible.

Sl scripts are necessary to enable Sl table and descriptor data to be analyzed
successfully. Scripts are used to enable analysis of S| data dictated by the various
international standards, for example, MPEG-2, DVB, ATSC, and ISDB.

Essential scripts are installed and enabled using the Stream Interpretation dialog
box. In the absence of any enabled scripts, only the PAT table will be analyzed;
all other data will be presented as private data.

If asuitably configured script is selected and enabled before a stream is opened,
custom data will be analyzed when the stream is opened. If the script is not
selected or enabled, the stream will be analyzed, but any custom data will be
reported as either an error in the stream configuration or as an elementary stream
PID.

Multiplexer (Demo) User Manual
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Scripts can be selected and enabled only when no files are open. The Stream
Interpretation dialog box is available when afile is open, but al activity is
disabled.

Note that a script file will not be used for analysis until:
® |tispresent in the Scripts text box in the current analysis mode.

®m |tissuccessfully enabled by closing the Stream Interpretation dialog box
using the OK button.

Handling Scripts

Wiew Optionz ‘Window  Help

Ewent Log

v Toolbar
v Statuz Bar

To open the Stream Interpretation dialog box, with all files closed, select
View > Interpretation.

Multiplexer (Demo) User Manual 13
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Selecting Scripts

The Stream Interpretation dialog box is displayed as shown.

Stream Interpretation E|
Baze Standard Estenzionz [ata Standards
f " MPEG-2 anly * Mone [
« DVE ¢ UKDTG [ MHP
~ '
~ aTEC - Ausztralian
. Mardig
Scrlpt < I ISDE
Selection .
~
~
" Cusghomn

Reload Scriptz

B

L

Current < J J =
¥ x| Carce
- | A

\W_J

Expert mode controls

The top half of the dialog box is concerned with selecting scripts. The text box
(Scripts) lists the scripts currently selected. The area adjacent to the text box is
dedicated to Expert mode controls.

The selection area of the Stream Interpretation dialog box is best viewed and
used from left to right.

The Base Standard section allows the MPEG-2, DVB, ATSC, or |SDB standard
to be selected for analysis.

MPEG-2 only Interprets and analyzes the packets in conformance to
the MPEG-2 standards.

DvB Interprets and analyzes the Transport Stream Packets
according to the specifications of the DVB and MPEG-2
standards.
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ATSC Interprets and analyzes the Transport Stream Packets
according to the specifications of the ATSC and
MPEG-2 standards.

ISDB Interprets and analyzes the Transport Stream Packets
according to the specifications of the ISDB and
MPEG-2 standards.

The selected standard will dictate the availability of the remaining optionsin the
Extensions and Data Standards sections.

The Extensions section allows country-specific extensions to be added to the
basic standard scripts. If None is selected, only the standard scripts are listed in
the Scripts text box. The remaining country-specific extensions add extra scripts
to the current listing. As with the Base Standard, the choice of Extensions option
will dictate the availability of the options in the Data Standards section. The
Custom selection in the Extensions section allows users to include their own
selection of scripts using Expert Mode controls.

The Data Standards section offers a choice of data-specific scripts.

Note that the scripts listed by default are those resident in the default installation
directory (tektronix\scripts). Other directory locations can be specified in Expert
Mode. All selections will be retained between sessions.

Checking Syntax  Scripts are syntactically analyzed when the OK button is selected. They are also
checked when the application is opened. A fault in the syntax of a script will not
necessarily prevent a stream from being analyzed, but it might result in
incomplete analysis of the stream.

Scripts listed in the Scripts text box will not be used for stream analysis until
they have been successfully checked (the application has been opened or the
Stream Interpretation dialog box has been closed with no script-related error
messages issued).

An intermediate check of scriptslisted in the Scripts text box can be made by
selecting the Reload Scripts button. This performs the same action as the OK
button but leaves the dialog box open.

Syntax errors will be indicated and reported in the Event Log (see page 69).

Multiplexer (Demo) User Manual 15
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Export Mode

ﬁl Expert Mode allows you to select and customize the scriptsto be used in
stream analysis and multiplexing. Note that when the expert mode is sel ected,
the Custom extension option is automatically selected and the management
buttons are enabled. In Expert mode, all scripts become available to be added to
the script list. The scripts will be checked and |oaded, ready to be used for
analysis, when the OK button is selected.

(R LRIRNI[N]

% Custom

Scripts

OB, scp
DB _AC3Descriptar. sof
FMHF.zcp

Script Management

The script management buttons act on the scripts currently listed in the Scripts

text box.

Table 1-4: Script Management

Buttons

Function

4 4

Script files are parsed in the order that they are listed; in some circum-
stances this might be important. To move a file in a list, highlight the file
name and select the Up or Down arrow button as required. Each press of
the button will move the file up or down one place in the list until it reaches
the top or the bottom.

It

Add a script to the list: A standard Windows file selection dialog box is
opened. The default file extension is .scp. Select the required file. The
selected script will be added to the bottom of the list. If necessary, move it
using the Up and Down buttons.

Scripts can be loaded from any directory.

Delete the highlighted script.
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Opening a Stream

Opening an MPEG Stream

Table 1-4: Script Management (Cont.)

Buttons Function
% Change scripts default directory: by default, all scripts are found in a default
directory created during installation (tektronix\scripts). This button can be

used to set a different default directory.

Note that all scripts supplied by Tektronix in the default installation are
installed in a single directory; as long as this directory is designated as the
default directory, they will work satisfactorily.

ﬂ View highlighted script with the associated application; by default, script files
are associated with the ScriptPad utility.

For a script file to be viewed successfully, the file extension (.scp) must be
associated with a text editor in the Microsoft Windows environment. The MPEG
Test System installation program by default associates a script editing utility
called ScriptPad; you can use another text editor, for example, Microsoft
Notepad, if preferred. ScriptPad is a simple script editor that can be installed
with the MPEG Test System. Scripts can be viewed and edited as required
(depending upon the file permissions).

Two options are available when opening a stream for multiplexing: to open an
existing stream or to open a previously prepared multiplex configuration file.

Three options are available when preparing a stream to be multiplexed:
m  Create anew null stream (using File > New)
®m  Open an existing stream

®m  Import amultiplexer configuration file

Any file holding arecorded or synthesized sample of a stream that conforms to
the relevant standards can be opened and used as a basis for a new multiplex.
Note that the Examine TS option (see page 70) can be used to preview stream.

Some nonconformant streams can be opened, athough, only the conformant
parts can be edited usefully. Any tables that are carried in a conformant PID and
have the correct syntax will appear in the output transport stream, as will any
elementary streams (whether referenced by atable or not) which arein the input
transport stream.

To open afile holding a transport stream, select the File > Open. If the required
fileisinthelist of recent files, it can be opened from the list using the Open File
dialog box.

Multiplexer (Demo) User Manual 17



Multiplexer - Getting Started

18

Opening Multiplex
Configuration Files

== Tektronix Multiplexer

JEiIe Wiew Optionz Window Help

JJ Mew Chrl+M
Examine TS Cl+T !
[Elrze

Alternatively use the Ctrl+O keyboard shortcut or drag the file from Windows
Explorer and drop it into the Multiplexer window. A shortcut button is available
on the Toolbar for opening afile.

qu’“I@I |

Any file holding arecorded or synthesized sample of a stream, which conforms
to the relevant standards, can be opened. Many nonconformant streams can be
opened provided that the PAT, PMT, and MGT tables correctly specify al the
other tables and their PIDs.

Multiplexer is used for generating both conformant and nonconformant streams.
Having generated a nonconformant stream, it might not be possible to success-
fully open it again in Multiplexer.

The specification for a new transport stream can be saved to a multiplex
configuration file. This also saves time for opening large MPEG files, since the
specification contains the results of the analysis from opening the original
MPEG file.

NOTE. The multiplex configuration file does not contain a copy of the transport
stream; instead it refers to the original MPEG file by the full path name.
Deleting or moving the MPEG file will result in a dialog box prompting for the
new location of the file.

Double-clicking on a*.muxml or *.mux file in Windows Explorer will open the
filein anew instance of Multiplexer.

Importing a File. Importing opens a multiplex configuration file and the MPEG
file on which it is based.

To open a previously exported multiplex configuration file, select the
File> Import. If the required fileisin the list of recent files, it can be opened
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Initial Stream Analysis

from the list to save using the Import file dialog box.

= Tektronix Multiplexer

JEiIe YWiew Option: Window Help

[—_—

ﬂ Mew Chrl+
Open... Crrl+00 1
Examine TS Chrl+T
[Elrge
Bt (Bt I
Erpartie.

Alternatively use the Ctrl+l keyboard shortcut or drag the file from Windows
Explorer and drop it into the Multiplexer window.

NOTE. Multiplexer reads the name and location of the MPEG file from the
multiplex configuration file and then opens it automatically. The previously
stored changes in the configuration file are applied to the display.

Note that the import dialog box offers a choice of file types: *.muxml, *.mux
and *.*.

File name: I

Oper

Cance

Filez af bype: IMuItipIe:-:er Filez [*. rauwrnl]

j

&1l Files [*.%]

The Navigator Tables view window is opened as soon as afileis opened or
imported. The program now starts to analyze the file with the loaded scripts to
determine what tables are present.

Asthefileis analyzed, the Top Levels of the Transport Structure diagram are
drawn in the Navigator window. The rightmost pane in the Status Bar at the
bottom of the program window shows the progress of analysis.

Multiplexer (Demo) User Manual
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Filter OFF [DWVE |

| [Standard |Demultiplexing |62.1% Comnplete | o

Filter OFF |DVE

|TS Rate 24.1283Mbit#s |Duration 31,8748 |Standard |Ready | | W

20

What to Do Next

Files that are imported require less processing because they were analyzed in the
session from which they were exported.

The file can now be manipulated to form a specification with which to synthesize
anew transport stream. Tables, elementary streams, and PIDs are viewed and
selected using the Navigator views. The components of any table selected in the
Navigator views are viewed and selected using the Section View window.

Tables, Programs and PIDs can be added and modified using the wizards
provided or manually. A selection of menu optionsis provided to facilitate
manipulation of the data.

The Multiplex menu has options to inhibit and reenable forced conformance to
the selected standards.

Having manipulated the file, a transport stream can be synthesized to the new
specification by the multiplex engine. The engine is started from the Multiplex
menu or using atoolbar button. The source file is used as reference data by
Multiplexer and the output written to a different file.

The illustration on page 21 gives an overview of the Multiplex process.
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) Data Structure
changes

T gesmcn | Geecticn 0 P17 R FFERA]

B
[ B
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Open/Import

Any file holding a recorded or synthesized sample of a
stream that conforms to the relevant standards can be
opened. See Opening an MPEG file.

Importing opens a multiplex configuration file and the
MPEG file on which it is based.

See Importing a File, page 18.

Transport Structure Demultiplex

As the file is analyzed, the Top Levels of the Transport
Structure diagram are drawn in the Transport Navigator.

See Initial Stream Analysis, page 19.

Transport Structure Modifications

The file can now be manipulated to act as the specification
to synthesize a new transport stream. The tables and
elementary streams are viewed and selected either with the
aid of Wizards or in the Navigator windows.

Output/Export

The Multiplex Engine synthesizes a new transport stream
and writes it to an MPEG file.

To ensure that the specification for any synthesized stream
can be reused, it can be saved to a multiplex configuration
file.

See Multiplexing Transport Streams, page 125.
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To close thefiles, select File > Close. Thiswill close both the MPEG file and
any multiplex configuration file that is open.

== Tektronix Multiplexer - C:\5tre

J File Edit View Optiohs Multiple:

_E Examine TS Clel+T h

Export... Chil+E B
Expart A .

E xit .

A shortcut button is also available on the Toolbar for closing afile, which has a
standard file close symbol.

If amultiplex configuration file has been edited, and the changes not exported,
the program will ask if the file should be saved.

Select Yesto export the file, No to close the file without saving, or Cancel to
undo the close command and keep the file open.

Multiplexer Ed |

& Save changes to D:AT est.mpg?
Mo | Eancell
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Menus and Controls

This section describes the various menu options, toolbar controls, status bar,
icons, and user interface.

Menu Options

The following pages describe all of the menu options. Since many of the options
are context sensitive, they will be available only when their function is appropri-
ate for the selected display or window element. When a menu option is not
available, the option is grayed oui.

File menu options  Table 1-5 lists the options available in the File menu.

Table 1-5: File menu options

Command Function

Close Closes the current file. This option is available as soon as
analysis starts. If the wrong file is being opened, or the wrong
options are selected, selecting this option will abandon the
analysis and close the file.

Examine TS Opens the Examine TS window, which allows a brief summary
of the stream to be viewed before it is subjected to full
analysis.

Export... Exports the current multiplex specification in a form that can be

imported even if it no longer generates a conformant transport
stream. This option is disabled when no file is open.

Export As... Exports the current file, as above, and allows a different file
name to be specified. This options is disabled when no file is
open.

Exit Closes any file that is open and terminates the program.
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Edit menu options

View menu options

Table 1-6 lists the options available in the Edit menu.

Table 1-6: Edit menu options

Command Function

Add Adds a table/section/loop to the currently selected item in the
Navigator or Section View.

Modify Edits the information in the currently selected field or item.

Delete Deletes the item currently selected.

Cut Cuts the current selection from the Window.

Copy Copies the contents of the current selection to the clipboard.

Paste Pastes data from the clipboard to the part of the transport

structure that holds that type of data.

Export Payload

Extracts and exports the payload of the source transport
stream PID in the form of a simple data file.

Export Elementary Stream

Removes the transport stream PID and PES headers and
exports the remaining information as a simple data file.

Export Section Data

Extracts and exports section data. The created file can be
imported as ES using Multiplexer’s Add function or as Sl using
the Import Section Data option (see next option).

Import Section Data

Imports Sl data from a file and analyzes it. The section is
added to the Navigator view.

Table 1-7 lists the options available in the View menu.

Table 1-7: View menu options

Command Function

Interpretation Displays a read-only dialog box for viewing scripts that have
been selected for analysis (see also Initial Menu Options,
page 11).

Section View Opens the window and displays the table section currently
selected in the Navigator view.

Event Log Displays the list of events that are recorded in the Event Log.

Component Bit rate

Displays a graphical comparison of the stream bit rates.

Component Duration

Displays a graphical comparison of the stream component
durations.

Available Bit rate

Displays a graphical view of the bit rate in the stream.

Properties

Opens a properties dialog box for editing the currently selected
item in the Transport Navigator window.
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Table 1-7: View menu options (Cont.)

Command Function

Zoom In Zooms in the Available Bit rate and Component Duration
views.

Zoom Out Zooms out from the Available Bit rate and Component Duration
views.

Synchronize Synchronizes zoom levels of the Available Bit rate and
Component Duration views (toggle).

Show Cursor Shows or hides the cursor in the Available Bit rate and
Component Duration views.

Toolbar Shows or hides the Toolbar.

Status Bar Shows or hides the Status Bar.

Options menu options  Table 1-8 lists the options available in the Options menu.

Table 1-8: Options menu options

Command Function

Display Filter Opens the SI Filter dialog box.

Single Section View Selects single or multiple section view. When disabled, multiple
section views can be opened.

Program Wizard Invokes the Program wizard.

Transport Wizard Invokes the Transport wizard.

Scan Settings Opens the Scan Settings dialog box.
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Multiplex menu options  Table 1-9 lists the options available in the Multiplex menu.

Table 1-9: Multiplex menu options

Command

Function

Start

Starts the Multiplex Engine, to synthesize a new transport
stream file.

Stop

Aborts multiplexing. The output file is closed and contains all of
the data synthesized up to the point where the multiplex engine
stopped. This option is available only while the Multiplex
Engine is running.

Standard Mode

Enforces conformance to the selected standards when editing
some fields that can be generated automatically.

Expert Mode

Inhibits the above conformance checking so that nonconfor-
mant files can be created.

Report

Provides the option of printing all or part of the transport
structure to either a file or a printer.

Seamless

When enabled, the program specified in Seamless Settings is
processed and made seamless.

Seamless Settings

Opens a dialog box in which the Make seamless parameters
are specified.

Window menu options  Table 1-10 lists the options available in the Window menu.

Table 1-10: Window menu options

Command

Function

Cascade

Cascades the open windows when Options > Single Section
View is disabled.

Tile

Tiles the windows horizontally when Options > Single Section
View is disabled.

Arrange Icons

Aligns icons of any minimized windows at the bottom of the
program’s main window.

1 <window title>
2 <window title>
3 ... etc.

Makes the named window active, putting it on top of any
windows that had been hiding all or part of it.
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Help menu options  Table 1-11 lists the options available in the Help menu.

Table 1-11: Help menu options

Command Function
About Multiplexer Opens a dialog box that displays the program version number
and license number.

Toolbar
@ & oo o aelmElE] ] e | o] o8 @I emlewl e 2lc s )|

Toolbars provide a set of convenient shortcuts for the more frequently used menu
options. The buttons are context sensitive and are enabled or disabled depending
upon the currently highlighted view or the action being performed.

The Toolbar can be hidden from view by selecting View > Toolbar.

Multiplexer (Demo) User Manual 27



Multiplexer - Menus and Controls

Status Bar
The Status Bar might be hidden from view, but when displayed it is aways at the
bottom of the main window. For example:
Message Filter User mode Processing
[Filter DN |D%E | TS Rate 38.015 Mbit’s | Duration 11,9591 & |Standard | | T i
Standard TS Rate TS Duration Progress
interpretation
The following information is displayed from left to right on the Status Bar:
Message Field Provides a description of any button or menu option
over which the cursor pointer is placed. Other noncriti-
cal messages might also be shown.
Filter Status Indicates the status (On/Off) of the S Filter.
Standard Interpretation Indicates the selected standard with which the fileis pro-
cessed: MPEG-2, ATSC, DVB, or ISDB.
TS Rate & Duration  Shows the transport stream rate and the duration at that
rate. A default rate is displayed during initial analysis.
User Mode Shows User mode selected: Expert or Standard. The
Standard mode prevents changes to certain fields. The
Expert mode enables editing.
Processing Status Indicates the progress (%) during initial analysis and
multiplexing.
Processing Progress  Indicates the progress during initial analysis and multi-
plexing.
The Status bar can be hidden from view by selecting View > Status Bar.
NOTE. The status bar (Standard interpretation) displays |SDB-T SSwhenever
the ISDB interpretation with Sngle segment extension is selected.
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User Interface

Title bar ——

= Tektronix Multiplexer -

ocuments and Settings'achatter’Desktop'Syml.mpg

B [m] 255
M > File Edit Wiew Options Multiplex Window Help
enu - - oo
bar 2 e o A R s of o T RSN T B
= Navigator ocuments and Settings'achatter'Desktop IS =1 B .. cection: NIT_actual Network ID 43981 Version 0 Section 0 [Pid 16 (0x103] _ol x|
[E] etwork ID 43951 Yersion 0 Section 0 [Pid 16 (0x10)]
{} table_header
1T actual_of 8 .;etwu_.n;_descnpturs _length = 115
Toolbar IT_actual {‘;“”"t °’5k -
D Metwork ID 43981 Version 0 Section 0 [Pid 16 (0x107] network_name_descriptor
{} unknown_descriptor
BT {3 |jnuIt||\ngual_network_name_descr\ptor
DT actual {} linkage_descriptar
- L-® transport_stream_loop_length = 56
=R
i E{} transport_st i
- transpar Moy 1]
Navigator area ariginaly_ U5 ey Right-click menu
transpar o =50
o ol ]
e ' Paste ]
Properties
Section area
Programs  Tables | Pids
ocuments and Setti ' i [=] 3]
Cateqor: Reference Camment
Time 1423136 Demultiplesx started
Infarmation Found PAT.
Information Stream bitrate is 41,47 1Mbitf's,
Infarmation Stream length is 59.8394s,
Information Found 26 pids and 21 sections. N
Time 14:24:05 Demultiplex complete, Demultiplex: bitrate &5, %875Mbit /s, LOg VleW
Stalus > ndd hode [Filter OFF [ovB  [T5 Rate 41,471Mbitjs  [Duration 59,6394 [Standard [Ready v

NOTE. The Menu Bar contains the complete selection of options available in the

Multiplexer. Shortcuts to options are available through the toolbar and
context-sensitive shortcut menus.
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Icons

Icons are used throughout the Multiplexer user interface to assist you to identify
components and make visual links with toolbar shortcuts and menu options.

The following table lists all the icons used.

Table 1-12: Icons

Icon Description Icon Description
9 About Multiplexer (= | Program
Add [=1=] Program Group
?ij na
P Audio stream B Program Wizard
Bit field Properties
I Report
2 Close = epo
Container/Loop Seamless
0 e
Copy Seamless Settings
&8
Q Current selection Section
Cut Section timing
y Ca
o Delete g Section View
% Display Filter dialog box = Single window
8 Examine Transport Stream & Standard mode
B Exit N Start
Expert mode = Stop
el
g Export = Table
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Table 1-12: Icons (Cont.)

Icon Description Icon Description

g Export As ¥ Transport Stream icon

5 Export Elementary Stream Transport Wizard

..... Export Payload 7 Unknown

) Export Section Data ot Video stream

% Import Section Data i View Event Log

o Modify = View Component Duration
0 New 2 View Component Bit rate
& Open fr  View Available Bit Rate

Past

E aste
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Cutting and Pasting

Table types, sections, and PIDs can be cut, copied, and pasted using the
Windows clipboard. Only one selection can be held on the clipboard at atime.
Alternatively, a selection can be dragged and dropped using the mouse.

Cutting a Selection to the Clipboard. A selection (table type, section or PID) can
be deleted and automatically placed on the Windows clipboard. It can then be
pasted to a different file or back into the current file. Highlight the selection in
the Navigator Tables or PIDs view and select Edit > Cut or use the Ctrl+X
keyboard shortcut.

Copying a Selection to the Clipboard. A selection (table type, section or PID) can
be copied to the Windows clipboard. From the clipboard, it can be pasted to a
different file or back into the current file.

Highlight the required selection in the Navigator Tables or PIDs view and then
select Edit > Copy or use the Ctrl+C keyboard shortcut.

Pasting a Selection from the Clipboard. More than one instance of Multiplexer can
run concurrently on amachine. A selection (table type, section, or PID) can be
pasted from the clipboard into any open transport stream file. The contents of the
clipboard are not affected by the paste operation, so the section can be pasted to
many files and more than once to the samefile.

Activate the Navigator Tables or PIDs view of the required transport stream file
(that is, in an instance of Multiplexer). Then select Edit > Paste or use the
Ctrl+V keyboard shortcuit.

The section/version is always appended to the end of the list under the appropri-
ate table. Program/version numbers are automatically created. If the table is not
present in the multiplex configuration, it will be created automatically.
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Dragging and Dropping A concept familiar to Windows usersis “drag and drop” in which files can be
highlighted by clicking on them with the mouse and then dragged and dropped to
anew location, either in the same application or across applications.

In Multiplexer, the main uses of the drag and drop feature are to modify
multiplexes and to build new ones.

Elements can be dragged within Multiplexer, or from the Multiplexer Browser,
Windows Explorer or other instances of Multiplexer.

Program references and numbering will be automatically added and/or updated
when a new program is dropped onto the Navigator Programs view.

NOTE. Only the MPEG aspects of the transport structure are updated. Tables
specific to DVB and ATSC are not updated.

Manipulation in Program view. The following manipulations are available in the
Program view:

®  When using Navigator Program view, a program can be copied or dragged.
The program can be dropped only on the transport stream node of the
Program view.

®  Only the standard MPEG elements are copied, namely the PAT entry, the
PMT section and the elementary streams. Standard dependent information is
not copied, for example, DVB SDT.

®m  Where a conflict occurs with the target, new values will be allocated for the
Program and PID numbers.

m  Elementary streams can also be dragged and dropped between Program
Views. They can be dropped only onto the elementary stream root node.

®  Aneementary stream can have a stream type, a component tag and
descriptors associated with it; thisinformation is retained during a drag and
drop in the program view. The program view displays this information when
the properties dialog box is activated.
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Wizard Controls

Transport Wizard

In the Navigator Programs view, wizards provide you with a step-by-step
approach to building streams to be multiplexed by offering defaults for PSI/SI
and the opportunity to include user-selected programs. The standard previously
selected in the Interpretation dialog box will dictate which PSI/SI components
are offered.

There are two major wizards: the Transport Wizard and the Program Wizard.
Other minor wizards can be opened by these major wizards or they can be
opened in a new window to facilitate specific tasks, such as adding EIT
information. When configuring a new multiplex, the Transport Wizard is opened,
followed by the Program Wizard; although, on completion of the Transport
phase, an opportunity to exit the wizard process is offered before the Program
Wizard opens. For some detailed operations, only the appropriate wizard can be
opened.

At their most basic level, wizards open, in alogical order, the property dialog
boxes that are available when building a stream manually.

The following paragraphs provide a step-by-step description of the wizards.

The following control buttons are provided on the wizard dialog boxes where
relevant:

Next Retain changes made using this dialog box and
move to next dialog box.
Back Discard changes made using this dialog box and
return to the previous dialog box.
Cancel Exit the wizard and discard all changes.
Finish Exit the wizard and implement all changes.
Toolbar icon:

The Transport wizard allows you to easily create a basic stream populated with
the PSI/SI necessary to hold program information. It can also be opened when
PSI/SI isto be added to an existing stream.
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Creating a New Transport
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Stream

The following steps show the screens used in the creation of a DV B stream.

NOTE. When the Transport Wzard is used to populate a new stream, if the
defaults in the various dialog boxes are retained, then the resulting stream will
conform to the selected standard.

1. Openanew file; File> New.
2. Select the Program tab in the Navigator view.
L«

Programn, | Tables | Pids |

3. Select and highlight the Transport Structure element; at this stage in the
creation of anew stream, thiswill be the only element visible in the Program
Navigator view.

4. Select Add from the shortcut menu.

= Mavigator: Untitled

% Transport Strearg
[adits !

Delete

Zuk

oy
Paste

Propetties
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Transport Stream Settings |

§£| Tranzport Sheann Tranzport Strean: ||:|
LJEZ PAT Section
Yersion Mumber: IEI
Cd PaT |

Cancel |

The Transport Stream Settings dialog box allows you to set up the transport
stream identity (part of the PAT section) and version. Adjustments can also
be made to the PAT timing, if required, by selecting the PAT button.

PAT timing - see Editing PS/S Table Properties, page 98.

NOTE. You cannot add a PAT with the | SDB interpretation and Single segment
extension selected. When you click Add, Add a Program wizard is displayed
instead of the Transport Stream Settings.

5. Select Next to move to the Optional Tables dialog box.

6. Thisdialog box allows you to include, and if required, configure basic
PSI/SI information.
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Optional Tables for the Stream X|

"SE_| Tranzport Sheann Select Optional tables for the strean:
D PAT Section v Metwork Information Table [MIT]

NT 3| Setlings
[~ Time Offzet Table [TOT}

o1 |

[T Time and Date Table [TOT)

w1 |

< Back I Mext » Cancel

As the check box next to each table is enabled, the table name is added to the
graphical representation on the left. The associated buttons are also enabled
to allow timing or other aspects of the table to be modified.

NIT, TOT, and TDT Timing - see Editing PS/S Table Properties, page 98
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NIT Settings
Set up the Nit |
Versian : IEI
Network Id: |1 [Astra Satelite Network 19.2E) |

Metwark Narme: I.fi'-.stra Satelite Metwark 19.2°E

Transport Stream

Original Metwork 1d I':I

Delivery Spztem ITerrestriaI j

] | Cancel

To set up the Network Information Table (NIT), enter or select the required
values and select the OK button. Note that if a Delivery System other than
Undefined is selected, an additional settings dialog box becomes available,
specific to the Delivery System chosen.
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7. Select Next to move to the Transport Wizard Complete dialog box.

Transpornt Wizard Complete

ﬁt. Transpart Stream
FAT Tranzport Stream |d 0%ersion 0 Section O [Fid O [0=0]]
TOT [Pid 20 [0«14]]
TOT [Pid 20 [0«14]]
@B MNIT_actual Metwork 1D 0 Yersion 0 Section O [Pid 16 [0x10]]

Tranzport Wizard Complate. Add & Pragram wizard W

]|

< Back

Cancel |

This dialog box allows you to review the changes made by the wizard before

confirming the process.

The process can be cancelled, thereby losing al changes, by selecting the

Cancel button.

At this stage in the creation of a new multiplex, if you want to add programs,
leave the Add Program Wizard check box enabled and select Next. If you want
to add them by some other means, clear the Add a Program Wizard check box.

The Next button label will change to Finish, which allows you to exit the wizard

and implement all changes.

When the Transport Wizard has closed, note that the Navigator views are
updated with the new PSI/SI.
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Program Wizard
Toolbar Icon: EX
The Program Wizard allows you to add programs as required to a stream that is
already populated with basic PSI/SI. Each use of the Program Wizard allows the
addition of one program. Adding more programs requires the wizard to be
opened each time.

If anew stream is being created, the Transport Wizard offers an opportunity to
open the Program Wizard. Alternatively, in the Navigator Programs view,
highlight the Programs node and select Add from the shortcut menu.

Adding a Programtoa  To add a program to the transport stream, follow these steps:
Transport Stream

NOTE. If, when the Program W zard is used to add programs to a stream, the
defaults in the various dialog boxes are retained, the resulting stream will
conform to the DVB standard.

1. When you open the Program Wizard, either as a continuation of creating a
new stream or as an attempt to add a new program, a dialog box similar to
that shown below is displayed:

Add A Program x|

ki Transpart Stream :
. PAT Section Settings for Program:
TOT Section Program number:

MIT Section Yersion number: 0

) Frogram
@ PMT Section Program map PID: |32

EMT El

11
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The values placed automatically in the three displayed fields will be the next
in the sequence of programs. (In the example screen, the stream contains no
prior programs, hence thisis program number 1. PID 32 is used because that
isthefirst free PID after the reserved PSI/SI PIDs.)

PMT Timing - see Editing PS/S Table Properties, page 98.

2. Select Next to move to the Add Service Description dialog box.

NOTE. If ISDB interpretation with Sngle Segment extension is selected the
program number starts from 8 (default). However, you can enter numbers from 1
to7.

Service Description Dialog  The Service Description dialog box allows you to identify the Service Provider
Box tobeassociated with a program.

Add Service Description X|

3, Transpart Stream i .

) PAT Section Add Service Description [+
TOT Section U2 Single Section. =
TOT Section Service Provider Marne:

LJZ MIT Section ITektru:uni:-: Suystems

2 Frogram _ Service Mame:

~ED PMT Section -

B DT Section |Service w2
Service Type:
|1 [digital televizion service) j
50T 3 |

< Back

3. By default, the Add Service Description check box is clear. When it is
enabled, a Service Provider Name and a Service Name must be entered and a
Service Type selected from the drop-down list. If no details are provided, the
section will still be created but the relevant descriptors will be empty.
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Enabling the Use Single Section check box will cause the SDT descriptors to
be added to the existing SDT section. If the stream contains no SDT section,

the check box is disabled.

SDT timing - see Editing PS/S Table Properties, page 98.

4. Select Next to move to the Program Content dialog box.

Program Content Dialog
Box

Add the Program Content

Transpart Stream
FAT Section
TOT Section

Praogram

B PMT Section
{ SOT Section

Set up the streams:

L dd Dy

This dialog box alows you to compile alist of elementary streams to be
associated with the program in the final multiplex.

Delete | Update |

Streams added zo far:

Fid | Type

| Filenarme

| i

< Back

Mext » | Cancel |

X
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Select Add to display the Add Program Stream dialog box.
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Add the Program Co x|
EE. Transpark Stream Set up the streams:
"B PAT Section sdd | Dekte | Updae |
) Frogram ]
T-ED PMT Section Streams added zo far:
Pid | Type | Filename
Add Program Stream

Stieam Type [2 (0402 (MPEG-2 Videol 7] Fid Number: [33

Source | Timing | PCR |

File name: IF:'\Dump'\Stleams'\tsa_test'I.mpg Browse. .. I

File type: |MPEG-2 vidza ] Binate: 15000 ks

Original TS FID: I Exutra DTS offeet: IEI 2
Stream_id: IEl Start each field in a new pes packet [~

[~ ComponentT ag IU DK | Cancel |

This dialog box allows you to identify elementary streams to be included in
the new multiplex. You must specify the PID and Stream Type of the new
stream. A Component Tag can also be allocated.

If the Component Tag is enabled, it can be referenced by other tables, for
example, the Event Information Table.

The dialog box consists of three tabbed pages that specify the source of the
stream, its timing within the multiplex, and whether it should be carrying a
PCR PID.

Select a Stream Type from the drop-down list.

Stream Type 2 [0=02] [MPEG-2 Video &g
0 [Ox00] [Fezerved) -
Source I Tirnl 1 [0=07] [MPEG-1 Wideo
2 [0=02] [k Fi:lfi -2 %idea)
. Id 3 [0=032] [MPBYS-1 Audio) :
File name: |Y 4 [004] MPEG-2 Audic] ~ "

Thiswill be the Stream Type allocated to the stream in the new multiplex.
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NOTE. The Stream Type drop-down list displays the previously selected stream
as the default type.

7. Allocate a PID Number in which the elementary stream is to be carried.

Fid Mumber: |5955

8. Enable the Component Tag check box, if required. Enter a Component Tag
number (0-255) in the enabled field.

Source Tab. The Source tab of the Add Program dialog box is used to select and
specify elementary streams to be included in the new multiplex.

Saurce | Timing | PCR |

File name: IE:HDDcuments and Settingz'wwarghe Browse. . |
File type: IF'Iease chooze a ppe LI Bitrate: IW kb/s
Original TS FID: I Extra DTS offzet; I':' g
Stream_id: ID— Start each sectionin a new packet [T

9. Enter an elementary stream File Name. You can enter it directly or use the
Browse button to open a standard Windows file selection dialog box.

10. Select the File type of the selected stream from the drop-down list.

m |f you select MPEG-2 video, the bit rate is detected automatically and
displayed in the Bit rate field.

m |f you select H.264 video with SEI messages, the bit rate is detected
automatically and displayed in the Bit rate field.

®m |f you select H.264 video without SEI messages, the bit rate is not
detected automatically.
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When the selected file type does not match with the selected file name,
an error message is displayed and you will have to reselect the correct
file type.

Error opening file E|

@ Widen file is nok HZ64Video

The remaining fields on this tab will be enabled or disabled depending on the
Stream Type selected. Complete the enabled fields as necessary.

11. If you select H.264 video with SEI stream, a Suppress PTS/DTS insertion
check box isdisplayed. The PTS/DTS insertion can be suppressed by
selecting this check box.

x|
Stream Type |27 (0x1B) [8YC - H264 vi » | Pid Mumber. |33

Saurce | Timing | PCR |

File name: IF:\Healtime kI and Playoutspuni.e

File type: | H264 Video | Binate:|4'39.958 kbis

Original TS PID: I Ewxtra DTS offset: I':I T
Stream_id: I':' Start each zecton ina new packet [T

Supprass PTS/DTS ingertion [

[~ ComponentT ag I'.'I ok | Cancel |

Enter Bit rate for H.264 non-SEI streams. You can assign the bit rate in the
following ways:

m |f you know the actual bit rate of the ES, enter the value in the Bit rate
field. Select the frame rate from Frame rate box and click Accept. The
entered bit rate will be displayed in the Bit rate field of the Source tab.
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Enter hitrate

Cannot determnine ES Bitrate.
Enter the mean bitrate to be uged for muxing or uze the zpztem
to detect the bitrate

Bitrate: I33 kbiz Detect Bitrate |

Enter the frame rate to be uzed for musing.

Frame rate: |- j Frames/s

Scan zettings ... | Accept I

Multiplexer (Demo) User Manual

m |f you want the Multiplexer to auto detect the possible bit rate, select the

Frame rate and click Detect Bit rate. A progress bar is displayed giving
the percentage of the scan completed and the bit rate is automatically
filled in the Bit rate field of the Source tab.
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Enter hitrate

Cannot determine ES Bitrate.
Enter the mean bitrate to be used for musing or use the system
to detect the bitrate

Bitrate: |334.3?EUEEE1 2431 kb= Detect Bitrate

Scanning complete.

Enter the frame rate to be uzed for muxing.

Frame rate: I a5 j Framesz/z

Scan settings .. | Accept

You can detect the bit rate by setting the scan value in the Scan settings
dialog box. Select the options accordingly to scan the entire source file,
bytes of the source file, or percentage of the sourcefile.

Scan settings x|

" Scan the entire source file
{* Scan 10| bytes of the source File

" Scan a percentage of the source File

3 | 39 %

J |
K I Cancel
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Timing Tab. The Timing tab of the Add Program dialog box is used to specify the
portion of the new multiplex that the selected stream will use. The default start
timeisset to 0.002 s.

Source TiminEIlF'EH I

Start time: ID.DD2DDDDDEIEIE|49949 3

Stop time: [ 25439968 "

Loop inter'-.-'al:lﬂ g |V Loop

12. Complete the fields as required. The default settings assume that the stream
isto be carried throughout the new multiplex, looping if necessary.

PCR Tab. The PCR tab of the Add Program dialog box is used to specify whether
PCR information should be carried with the selected elementary stream or in a
separate associated PID.

SDurcel Timing FCH |
I~ iCamy PCR: St Mefaults | FCR PID: IE'I g1
Initial FCR: ID PCR Interval |3E ms

T} Frezeme FER | nascuracy ™| Fresemwe PER interals

13. If the PCR isto be held in an associated PID, disable the Carry PCR check
box and enter a PCR PID number.

14. If the PCR isto be carried with the stream, enable the Carry PCR check box
and compl ete the remaining fields as required.

Set Defaults returns the settings to their initial values.
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15. Select the OK button to complete adding an elementary stream to the listing
in the Program Wizard.

16. More streams can be added using the Add button. Listed streams can be
deleted using the Delete button. Details of listed streams can be modified
using the Update button.

Add the Program Content x|

"SE| Tranzport Stream Set up the streams:
"B PAT Section tdd | Delete | Update |
P
%Iagl:r.;n:;_ Section Streams added =o far:
Elﬂﬁ Active PIDe Pid | Type | Filename
Ll Pid; 33 Type: 27 (0 33 S Controlled'S

o 4 L o

< Back I Mewxt = I Cancel |

This completes the addition of one or more program streams.
17. Select Next to move to the Event Information dialog box.

For more details about the fields on these tabs, refer to Adding an Unreferenced
Elementary Stream, page 105.
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Event Information Dialog = The Event Information dialog box allows you to add Present and Following

Box event information.

E vent Information

ﬁt. Tranzport Stream
- fZH PAT Section

E Pragram
“{ZD PMT Section

@D 5DT Section
& Event Information
-3 Active PIDs

KN

-l Pid: 555 Type: 2 [M
foutl Pid: BEE Tope: 2 (M

Add event information

Event Infarmation Tables [EITE W
Present V¥ 3 | Setlings |
Following v Ca | Seftings |

< Back I Mext » I Cancel

18. If the Event Information Table (EIT) is to be included in the multiplex,

enable the Event Information Table check box.

19. Enable the Present and Following check boxes as required.
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@ Present/Following timing -
For more information on Present/Following timing see Editing PS/S Table

Properties, page 98.
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20. Use the Settings buttons to open the Present/Following Events dialog box
and add and specify events as required.

21. Select Next to move to the Program Complete dialog box.

Settings |

Add k] Update |  Delete |

Event | M ame | Time | Diuration |

N

Event |d |1 Status |4 [rurritg) =]

Start Tirme |21."l|:|3."l|:|1 15:06:25 —ITI

Event Mame INews Diuration |nn:1 500

D escription IEIn the hour, every hour

52

Content/
Compone Present Events

Strean |t &dd | Update | Delete
Stream C | Ewent | Marne | Timne | Dluration

0 kr George 2001/321 15:05:34 00:24.00

1 Mews 2001/3/21 15:06:28 00:15:00
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Program Complete Dialog  The Program Complete dialog box provides you with a summary of the created
Box  Transport Structure.

Program Complete |

Prezs finizh to add the new program.

ﬁt. Trangport Stream
- & Traneport Stream 1d 0 %Yerzion 0 Section O [Fid O [0x0]]

&) Frogram
Program 1 Yerzion 0 Section 0 [Fid 32 [0=20]]
@D Transport Stream |0 0 Yersion 0 Section 0 [Pid 17 (0x11]]
=& Event Information
=L Active PIDs
----- weif Pid: 555 Type: 2 [MPEG-2 Yidea) File: D:\StreamshElementary Stn

“agd Pid: BEG Type: 2 [MPEG-2 Yideo] File: D:h\StreamshE lementan Stn

<] | i

< Back

Cancel |

22. To confirm and implement the Transport Structure, select the Finish button.
Note that the proposed structure is created in the Navigator views.

This completes the procedure of adding a program to a transport stream using the
Program Wizard.
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Views

The Multiplexer contains a number of views, which are displayed in the working
area of the user interface. All of the views can be manipulated using convention-
al Windows techniques. The Navigator and Error Log views can be docked
against the edges of the Ul or floated independently of the Multiplexer window.
The Section view can be manipulated within the Multiplexer window, including
tiling and cascading where multiple Section views are displayed.

Each available view displays a different aspect or level of detail of stream
analysis and manipulation.
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Navigator Views

56

Program Views

The Navigator view contains three subviews or tabs: Programs, Tables, and
PIDs.

The Navigator Programs view extracts and displays system information that is
relevant to programs. Information that is not directly related to programs (for
example, NIT), or that has not been incorporated into a program (for example,
elementary streams not listed in a PMT) will be omitted from the Program view.
The system information is still available for viewing in the Navigator Tables and
PIDs views.

== Navigator: BEC1AUG27 mpg

El E.IE.I F'ru:ugrams [Stream Id 4103 Yersion 12]

=8 4167 BEC ONE [BEC]

=9 Service Sections

' Tranzpart Stream (D 4103 Yersion 3 Section 0 [Fid 17
El{'_ﬂ Event Sections

H Table 1D Oxde Service D 4167 Yerzion 22 Section (1
Table 1D Owde Service |0 167 Yersion 22 Section 1
El---.uﬁ Elementar_l,l Streams [PMT Yersion 12)

----- «ad Fid 600 Stream type: 2 [MPEG-2 Yidea)

----- JJ Fid 607 Stream type: 3 [MPEG-1 Audia]

----- JJ PFid 602 [Mizsing) Stream type: 3 [MPEG-1 Audic)

----- “= Pid 603 Stream type: B [FES private data)

----- ‘= Pid 1005 Stream twpe: 17 [DSM-CC UM meszages]
----- "= Pid 1008 [Mizzing] Stream type: 171 [D5M-CC U-M me:
----- "= Pid 1007 [Mizzing] Stream type: 171 [D5M-CC U-M me:
----- "= Pid 650 Stream type: 11 [DSM-CC U-N meszages]

----- "= Pid 651 [Mizzing] Stream type: 17 [DSM-CC U-M mess
----- "= Pid 652 [Mizzing] Stream type: 17 [DSM-CC U-M mess
F-E) 4231 BEC Tw0 [EBC)

=+ 4351 BEC CHOICE [BBC)

[

[

+-{5) 4415 BEC NEWS 24 [BBC]
+-{&) 4473BEC TEXT [EBC] |
E-ES 4943 BBC PARLMNT [BBC]

&R Service Sections
o B Cyvmank ek bl
1| | r

Pragrams | Tables | Pids |

Manipulation of programs and elementary streams should take place from the
Program view.
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Tables View  The Tables view displays high-level structure of the Program and System
Information Protocol (PSIP), Service Information (SI), and Program Specific
Information (PSl) tables. More detailed payload information can be examined
and edited, for a selected section of atable, using the Section View.

== Mavigator: BBC1AUG27 mpg

L—__lm EIT_actual_pf

-{ZE0 Table ID Oxde Service 1D 4167 Yersion 22 Section 0 [Fid 18]
-{ZE0 Table ID Oxde Service 1D 4167 Yersion 22 Section 1 [Fid 18]
-{ZE0 Table ID Oxde Service 1D 4231 Yersion 12 Section 0 [Fid 18]
-{E Table ID Oxde Service D 4231 Version 12 Section 1 [Fid 18
[ Table ID Dxde Service 1D 4351 Version 1 Section 0 [Fid 18 [C
-{ZH Table ID Oxde Service |0 4351 Yersion 1 Section 1 [Fid 15 [C
-{ZH Table ID Dxde Service |0 4415 Version 13 Section 0 [Fid 18
(& Table ID Dxde Service D 4415 Version 13 Section 1 [Fid 18
-{ZE Table ID Oxde Service 1D 4479 Yerzsion 9 Section 0 [Fid 18 [C
-{ZE Table ID Oxde Service 1D 4479 Yerzsion 9 Section 1 [Fid 18 [C
~{ZE0 Table ID Oxde Service 1D 4543 Yerzsion 18 Section 0 [Fid 18

-{E Table ID Oxde Service |0 4543 Version 18 Section 1 [Fid 18
F-ER EIT_ather_pf
=HER MIT_actual

= PaT

@ Transport Stream |d 4103 Yersion 12 Section 0 [Pid 0 [0x0]]
- PMT

- S0T_actual

Tranzport Stream 1D 4103 Wersion 3 Section 0 [Pid 17 [0x171]]
- 50T _other |
=@ 10T

“ER [Pid 20 [0x14]] -
— & ThT
< | _"I_I

Programs Ta|:.|ESIF'iu:Is I

Any PSI/SI information that the program cannot confidently analyze will be
shown in the PIDs view.
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PIDs View  The PIDs view displays the PIDs contained in the stream. The PIDs are
displayed in ascending numerical order.

== Mavigator: BBC1AUG27 mpg

El 0 System Information ol
@D PAT Transport Stream Id 4103 Version 12 Section 0 [Pid 0 [0:
- 16 Spstem Information
17 Spstem Information
_ 18 System Information
-8 20 System Information

TOT [Pid 20 [0=14]]

@0 TOT [Fid 20 [Dx14]]
----- wifl GO0 Elementary stream type: MPEG-2 Yideo [EBC1AUG27.mpg)
----- JJ B0 Elementary stream type: MPEG-1 Audio [BECTAUG27.mpg]
----- i 503 Elementany stream twpe; PES private data [BEC1AUGZY . mpg
----- «& 510 Elementary stream wpe: MPEG-2 Yideo [EECT1AUG27.mpg]
----- JJ 511 Elementary stream type; MPEG-1 Audio [BBC1AUG27.mpg]
----- J1 E12 Elementary stream type: MPEG-1 Audio [BEBC1AUG27.mpg]
----- i 613 Elementary stream tppe: PES private data [BECTAUGZY . mpg
----- af G20 Elementary stream type: MPEG-2 Yideo [EBEC1AUG27.mpg] __
----- J1 621 Elementary stream type: MPEG-1 sudio [BBC1AUG27.mpa]
----- JJ E22 Elementary stream type: MPEG-1 Audio [BECTAUG27.mpg]
----- mm 523 Elementany stream twpe: PES private data [BEC1AUGZY . mpg
----- «8 G40 Elermentary stream type: MPEG-2 Yideo [BBC1AUG27.mpg)
----- JJ 641 Elementary stream type; MPEG-1 Audio [BEBC1AUG27.mpg]
----- i 543 Elementary stream twpe: PES private data [BBCT1AUGZY . mpg
& 690 Elementary stream type: DSM-CC U-N meszages [BBC1AUGE

(& 693 Elementary stream type: DSM-CC U-N messages [BBE'I.-’-‘-.LE;LI
3

Pl CCM Clernmink e cbrmmes boeese RADCTZ 4 Aadis TDD0E AL Ir".l? el

1

F'ru:ugramsl Tablez Pids |

PSI/SI table types are identified in the section nodes of System Information
nodes.

Elementary stream PIDs are identified by source and type where possible.
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Section View

The Section View displays the contents of the currently selected section in any of
the Navigator views.

- Tektronix Multiplexer - Mpeg_with_PCR oy [m] 3]

File Edit Wiew Options Muliplez ‘Window Help

e N = SN NN P o )3 Y (SN B
JMI=IEE]| .+ Section: SDT Transport Stream 1D 1 [0x0001]¥ersiongo i

= ED Transport Stream (D 1 [0x0001] Version 0 Section 0 [Pid 17 [0x11)]
¥, F5I/3l Tables #{} table_header

@ ET_pt 190 ariginal_netwark_id = 0 [040]

+ ) EIT_scheduls_basic #{} services

@ NIT 151 CRC_32 = (x3e8e1blc

@@ PAT

+ @) PMT

S & shT

4| | |
Programs  Tables | Pids

[Filter OFF [ISDB-T 55 [T5 Rate 13.3927Mbit/s [Duration 30.0373s [Standard [Ready

The Section view isdynamic in that it will be instantly refreshed if a new section
is highlighted in the Navigator view. If no section is selected, the Section view
will be blank.

Thelock icon - & - adjacent to certain elements of the table in the Section view

indicates that those items have restricted access due to the mode of user
operation: Expert or Standard.
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Syntax of a Section

The following diagram shows a section from a Master Guide Table (MGT).

ER=F ersion O Section O [Fid 8187 [0x1FFB]]
=-{} Table Header

------ & table_id = 199 [0xC7 MGT]

- zection_syntax_indicator =1

. B gection_length =53

------ & table_id_extension =10

------ & wergion_nurnber = 0 [0x0]

------ & current_nest_indicator =1

------ & section_number =0

------- A lagt_gection_number =1

-8 protocol_version = 0 [0x0]

-3 tables defined = 3 [0x3)]

E-4} tables

B-{} 256 [EIT-Ota EIT-127)

table_type_PID = 21 [0x15]
L number_bytes = 16 [0x10]

H-{} descriptars

F-{} 286 [EIT-0k EIT127)
F-{} 286 [EIT-0k EIT127)

- descriptors_length = 6 [0xE]
E-{} descriptars

=2-{} reqiztration_dezcriptor

L drserintar ban = B ITwA]

== Section: MGT Yersion 0 Section 0 [Fid 8187 [0x1

table_type = 256 [EIT-0to EIT-127)
% table_type_wversion_number = 0 [0x0]

table_twpe_dezcrptors_len = B [OxE]

The syntax specified for an MGT in the ATSC standard A65 is:

master_guide_table section () {
table id
section_syntax_indicator
private_indicator
zero
section_length
table_id_extension
reserved
version_number
current_next_indicator
section_number
last_section_number
protocol_version
tables defined
for (i=0;i<tables_defined;i++) {
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table_type
reserved
table type PID
reserved
table _type version_number
number_bytes
reserved
table_type descriptors length
for (k=0;k<N;k++)
descriptor ()
}
reserved
descriptor tag
descriptors_length
for (I = 0;1< N;I1++)
descriptor ()
CRC_32

}

The terms used in this manual to describe the components, represented by nodes,
in the structure diagram are:

Container A term used to describe a node in the structure diagram
which can contain zero, one or more loops. It is analo-
gous to the for (i=0;i<loops_defined;i++) statement used
to describe the syntax of atablein the ATSC standards.
The container is aways preceded by afield which speci-
fies the number of loops it contains.

Loop Describes a data structure composed of a specified set of
fields and subordinate loops. The structure diagram
shows each loop as a node with the fields and subordi-
nate loops as children. Each loop node in the section
view represents one iteration of the loop body (the con-
tents of the curly braces{ }) in the syntax specified by
the ATSC standards.

Field Fields are referred to in the standards documents as both
dataitems and fields. They are the smallest pieces of
information that make up atable.
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Number of loops —_

Container —;

First loop—7

Second loop —;
Last loop —

For example, taking an MGT that defines three tables, the Section View
represents the syntax and contents of the Tables container like this:

\

G

> [

E

B zection_number =

-{} 256 [EIT-0ta EIT-127)
- descriptors_length = B [0xE]

== Section: MGT Yersion 0 Section 0 [Fid 8187 [0x1

EI {1} Tal:ule Header
% table_id =139 [0<CF MGT]

zection_syntax_indicator =1

#  zection_length =59
B table_id_estension =0

werzion_number = 0 [0x0]

B current_nest_indicator = 1

o

lazt_zection_number = 0

- protocol_version = 0 [0=0]
-3 tables_defined = 3 [0=3]
> o] {} tables

- {} Z5E[EIT-0ta EIT-127]

! table_type = 256 [EIT-0ta EIT-127]

" table_type_ PID = 21 [0x15] Contents
1 . of the first
5 table_type_wersion_number = 0 [0x0] loop
L number_bytes = 16 [0x10]
------ 'L table_twpe_dezcrptors_len = B [OxE]
H-{} descriptars Container for a
-} 286 [EIT-0ka EIT-127) set of zero or
more

-4} descriptors
E-{} registration_descriphar
B dezenntor ban = R IM=E]

The loop for the first table, EIT-0 has been expanded to show the fields and
subordinate loops that it contains.

62

Multiplexer (Demo) User Manual



Multiplexer - Views

Syntax of a Multiple String  The ATSC standard A65 defines a data structure called the Multiple String
Structure  Structure. An instance of this structure can contain zero or more strings and each
string can contain zero or more segments. The syntax specified for a Multiple
String Structure in A65 is:

multiple_string_structure () {
number_strings
for (i= 0;i< number_strings;i++) {
ISO_639_language_code
number_segments
for (j=0;j<number_segments;j++) {
compression_type
mode
number_bytes
for (k= O;k<number_bytes; k++)
compressed_string_byte [K]

}

Using the notation of container, loop, and field nodes, Section View represents
the Multiple String Structure in the same way as any other data structure. For
example: an Extended Text Table (ETT) carriesits extended_text messagein a
Multiple String Structure. The default view of a section of an ETT in the Section
View looks like this:

IS [=] E3

== Section: ETT Version 0 Section 0 ETH_Id 16 [Pid 21 [0x15]]

=-{} Table Header

----- % table id =204 [0xCCETT)

----- gechon_syntax_indicator = 1
----- ™ gzection_length = 380 [0x17c)
----- table_id_extension = 16

----- werzion_number = 0 [0=0]

----- current_next_indicator =1

----- gection_number = 0 [0=0]

----- lazt_section_number = 0 [0x0]
----- o protocal_werzion = 0 [0x0]

ety ETM_id = 16 [0x10]

F-{} text_estended meszage = "First zeqment of text in the first sting's loop."
_ CRC_32 = DufEed141d

Section view displays a node for the extended_text_message with as much as
possible of the first segment from the first string.
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Expanding the node reveals a number_strings field which specifies the number
of strings and a container which holds them (strings):

H [NE R Cor_id = 1o jls hdy
Eh-{} tewt_estended_message = "First segment of text in the first string's loop."
Cbe® number_shings = 2

-1} shings
9 rEr 27 2 NefEed1474

The number_strings field shows that there are two strings in this example.
Expanding the strings container shows the loop for each string. From thisit can
be seen that both strings are in English.

gy DRI = 10 jUs )
El---{} tewt_extended_message = "First segment of text in the first string's loop. "
number_strings = 2
=14} stings
---{} IS0_E33_LanguageCode = eng

; #-{} 150_639_LanguageCode = eng
[ =T e B W R P

.. By

Expanding each of the strings reveals the number of segments (number_seg-
ments) that make up each string and a segments container. Similarly, expanding
the segments container reveals segments.
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Ppte B = 1o UE
=-{} text_extended meszage = "First segrment of text in the first sting's loop."
< number_strings = 2
E-{} stings
=-{} 150_639 LanguageCode = eng
' __ 5 150_E39 LanguageCode = eng
b 0 pumber_segments = 3
=-{} segments
=-{} gegment 'First segment of text in the first zting's loop."
e t2l compression_type = 0 [Mo compressian]
) " mode = 0[&5C1, 150 Latin-1 [Roman]]

number_bytes = 49
gty compressed_sting = First segment of bext in the first string's loop.
F-1{} zegment "Second segment of bext i the first sting's loop, "
F-1{} szegment "Last segment of best in the first sting's loop, "
E-1} 150_E39 LanguageCode = eng
207 150_639_LanguageCode = eng
e B pumber_seaments = 1

E-{} zegments
m-{} zeqrment 'First segment af text in the second string's loop.™

0 rEC T o NefRed1 414

The contents of each segment loop define what compression and character set are
used, followed by the actual text. The text is held in the compressed_string field.
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Expert and Standard
Modes

The Multiplexer has two modes of operation for conformance checking when
editing table contents. These are selected from the Multiplex menu. The checks
that affect the Navigator are:

Standard Mode Prevents changing the PID of atable whose PID number
is specified in the standard, for example, PID 0x0 carries
the PAT.

Expert Mode A warning is displayed and confirmation requested be-

fore changing the PID of atable whose PID number is
specified in the standard.

Multiplex Window Help

Start
Shop

v Standard M ode
Expert Mode

LI e B i |

Report...

P o T o N s 1}

Seam|ess

Seamlesz Settings. .

An adjacent check mark indicates the mode selected. The mode is aso indicated
on the Status Bar.
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In the Section View a padlock symbol & is displayed adjacent to all of the

fields that cannot be edited in the current mode. For example, the screens bel ow
show the same tables in Standard and Expert mode.

El-{} Table_Headsr

------ £ table_id =199 [0«C7 MGT)
- section_syntax_indicator = 1
. zection_length = B
------ A table_id_estension =0
------ & version_number = 0 [00]
------ B cument_nest_indicator =1
------ A ection_number = 0
------- A last_section_number =0
----- A protocol_version = 0 [0x0]
----- A tables_defined = 3 [0x3]
[E-{} tables
2-{} 258 (EIT0ET127]
w00 table type = 256 (EIT-0ta EIT-127)
4 table_type FID = 21 [015]
+ table_type_wersion_number = 0 [0:0]
5 number_bytes = 16 [0x10]
table_type_descriptors_len = 6 [0x6]
B} descriptors
F-{} 256 [EIT0toEIT127)
B-{} 256 [EITOtaEIT127)
- descriptors_length = 6 [0E]
El-{} descriptors
=-{} registration_descriptor
e B drserintn tan = B T

E‘"

o= Section: MGT Yersion 0 Section 0 [Pid 8187 (0x1R

le_Header
table_id = 199 [0=C7 MGT]
4 zection_syntax_indicator = 1
4 section_length = 37

5 table_id_extenzion = 0

5 werzion_number = 0 [0=0]
curent_next_indicator = 1

5 section_number = 0

} Tab

Standard Mode

5 lazt_zection_rumber =0
protocol_werzion = 0 [0=0]
'\ tables_dsfined = 1 [041]

-1} tables
B-{} 255 [EIT-0to EIT-127)

4y table_type = 286 [EIT-0to EIT-127)
table_type PID = 27 [0x15]
table_type wersion_number = 0 [Ox0]
number_bytes = 16 [0x10]
sgpy table_type descriptors_len = B [OxE]
E-{} descriptors

E-{} registration_descriptar

% descriptar_tag = 5 [045]

dezcriptor_length = 4

1+ format_identifier = 1094730635
o} additional_info
y descriptors_lenagth = B [0xE]

Expert Mode

NOTE. The current_next_indicator in both Sandard and Expert mode cannot be
edited. Thisis because the field is affected solely by the Section Properties
concerned with Veersion Timing (see Version Timing, page 100).

The selected mode is also reflected in the Wizards that are used to facilitate
creation of multiplexes. Elements that are restricted in the tables in Standard
mode will also be restricted in the relevant wizard. Similarly, elements that are
enabled in Expert mode will be enabled in the associated Wizard.

NOTE. The section view might need to be closed and reopened in order to update
the padlock icons.
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Structure Diagram Manipulation

68

Click on the box
to show or hide
the details

under the node.

A tree diagram, with the “root node” or highest level component at the top
represents the Transport Structure. A square box indicates components that
contain more information beneath them in the structure.

== Mavigator: BBC1AUG27.mpg

i, =
- PAT
7] PMT

Program 4167 Yerzsion 12 Section 0 [Pid 4167 [0=10471]
Program 4231 Yerzsion 6 Section 0 [Pid 4237 [0«1087]]
Program 4351 Yerzion 24 Section 0 [Pid 4357 [0=10FF]]
Program 4415 Yerzion 11 Section 0 [Pid 4415 [0=113F]]
Program 4473 Verzsion 4 Section 0 [Pid 4473 [0:117F]]
Program 4543 Verzion 4 Section 0 [Pid 4543 [0=11EF]]

Programs Tz

Pragrams Ta|:.|ESIF'ids I

Clicking on the box does not select that node. It only shows or hides the next
level of detail under that node.

If the node has a minus sign in the box the level of detail below it is currently
displayed. The lower level(s) can be hidden by clicking the mouse pointer on the
box.

If the box contains a plus sign, there is another level in the node that is currently
hidden. Click the mouse pointer on the box to display the next level of informa-
tion under the node.

Components that are connected to a branch of the tree without a square box are
leaf nodes; the accompanying icon indicates the node type. They display the
lowest and finest level of detail available in this diagram. These are either a
Section of a Tableor aPID.
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Event Log

Fields in the Section view that cannot be edited directly are indicated by a

padlock symbol, & . This protection can be switched off by selecting Expert
Mode from the Multiplex menu. It can be reenabled by selecting Standard Mode.

M essages about significant events are written to the Event Log from the time a
fileisfirst opened. The Event Log can be opened for viewing at any time during
or after theinitial analysis. When theinitial analysis is done, the mean transport
rate, bit rate for each PEES PID, and a Demultiplex complete message are
written in the Event Log.

= Event Log: BBC1AUG27.mpg = == E
Categomy I Rieference I Comment I
Time 14:26:41 Demultiplex started
Information Found PAT.

Informnation Stream bitrate is 24.1283Mbit/s.

Infarmation Stream length is 31.8748z.

Infarmation Found 34 pidz and 7 sections.

Time 14:26:44 Demultiplex complete. Dermultiplex bitrate 225 208kbit/s.

The start and end times for generating a new transport stream are shown by the
Multiplexer started and Multiplexer completed messages.

Note that when demultiplexing and multiplexing streams, the bit rate at which
the demultiplex or the multiplex is performed is given in the Event Log. Thisis
in addition to the stream bit rate derived from the stream itself.

When synthesizing a new transport stream any errors or warnings about the new
stream are written to the Event Log between the start and completed messages.

The Category column indicates the type of event. The subject or time of the
event is shown in the Reference column and the details are given in the
Comment column.

The complete text can be copied onto the Windows clipboard, using the Copy
option from the shortcut menu. The text can also be cleared with the Clear
command. Both commands are a so available from the Edit menu.
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Examine Transport Stream Window

The Examine Transport Stream (Examine TS) window (File > Examine TS)
performs two main functions within the Multiplexer:

m |t allowsyou to take an overview of atransport stream before subjecting it to
full analysis.

m |t allows tables and programs to be dragged and dropped from the examined
stream to the file that is currently open in Multiplexer.

Examine Transport Stream [ _ =] =]

File Edit Menu
Bar

File
Interpretation IDVB TS Rate |24.128 tbit/s Duration |31.8?4?8 g Summary

| ables -
EIT_actual_pf
- EIT_other_pf
-- NIT_actual
E| PAT .
- Transport Stream Id 4103 Version 12 Section 0 [Pid 0 (0+0)] Navigator
@ PMT Views
-] 50T _actual
- 50T _other -
=@ ToT =

Programs Tab|eglF'ids I

Statuz : Ready bt |

Filename: ID:\S treamz\BBCTAUGZY mpg
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Menu Bar  The Examine TS window menu bar contains only two items: File and Edit.

File Menu. Table 1-13 lists the items in the File menu.

Table 1-13: Examine TS - File menu options

Command Function

Open... Analyzes and opens the selected file in the Examine TS
window. Closes the current file.

Close Closes the Examine TS window.

Edit Menu. Table 1-14 lists the items in the Edit menu.

Table 1-14: Examine TS - Edit menu options

Command Function
Copy Copies the currently highlighted section to the clipboard.

File Summary  Thesefields provide a brief summary of the analyzed file.
Filename The filename of the examined stream.

Interpretation The interpretation applied to the stream. Thisis the same
as that selected in the Multiplexer application through
the View menu: MPEG-2, DVB, ATSC, or ISDB.

TS Rate The transport stream bit rate derived from the stream.
Duration The duration of the transport stream.
Status The status of the stream analysis.

Navigator Views = The Examine TS Navigator views correspond to the Navigator viewsin the main
application. Programs, Tables, and PIDs are shown as they would be after a full
analysis. The PSI/SI tables are expanded and collapsed in the same manner. The
Section view is not available in the Examine TS window.
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Examine TS Section Copy

72

While examining transport streams, it is possible to copy sections to the main
multiplex using the standard Windows techniques. copy and paste or by dragging
and dropping them with the aid of the mouse.

For example, to import a section that is visible in the Examine TS window into
the new multiplex configuration:

1. Select the Navigator Tables view.

2. Highlight the section to be copied in the Examine TS window and do one of
the following:

m  Select Edit > Copy. With the Navigator Tables view active, select Edit >
Paste.

®m  Using the mouse, place the cursor over the highlighted section, press and
hold the left button on the mouse and drag the section onto the Navigator
Tables view. Release the mouse button.

3. Note that the copied section is placed in the PSI/SI structure at the correct
location. If any conflict arises concerning similar PID numbers, anew
version is created.
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Sl Filtering

Table elements can be excluded from the Navigator Tables view using the
Display Filter available through Options > Display Filter.

sierer - Adh_10s.mpg

Options Multiplex  Window  H:

v Single Section Yiew
- Eragnar Wizand
E Tirarepar Wizard

The following dialog box is displayed:

Filter SI Display ]|
Settings
Table 1D: |0<00 PAT =] Losd. | ok |
Clear All | Apply | Save ... | Cancel |

Exclude all table sections [~

trancport_stream_id [ Min IEI bd & IEEESE

verzsion_number [ Min IEI bd & |31
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Selecting a Table for
Filtering

Example: Before filtering, the stream tree might appear be as shown below:

== Navigator: BEC1AUGZ7.mpg

Rl s T ables:
-- EIT_actual_pf
-8 EIT_other_pf
= MIT_actual
=) PAT
=) PMT

Program 4167 Yerzion 12 Section 0 [Pid 4167 [0=10471]
Program 4231 Yerzion 6 Section 0 [Pid 4237 [0«1087]]
Program 4351 Yerzion 24 Section 0 [Pid 4357 [0=10FF]]
Program 4415 erzion 11 Section 0 [Pid 4415 [0x113F]]
Program 4473 Verzion 4 Section 0 [Pid 4473 [0:117F]]
Program 4543 Yerzion 4 Section 0 [Pid 4543 [0=11EF]]
F-EY SOT_actual
F-ER SOT_other
[+ TOT

In the Filter SI Display dialog box, table identities are listed in the Table Id
drop-down menu.

Table 1D: (FETEEID j
000 PAT -
0«07 [1] CAT —
=03 [3) TS_dezcription
Dud0 [B4]HIT _actual =

All sections of atable can be excluded by enabling the Exclude all table sections
check box.

Table (D: |0+02 PMT 4

Clear All | fpply |

iE wclude all table sections [V

A

. —_—

To preview the result of filtering, select the Apply button.
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Note that all reference to the PMT tables is removed as shown below:

== Mavigator: BEC1AUGZ7.mpg

O PSI/S1 T ables
-- EIT_actual_pf
= EIT_other_pf
- NIT_actual
= PAT

#-9 50T_actual
-8 50T _other
= TOT

To exclude arange of sections, enable the section by selecting from the Table ID
drop-down list and entering the required range.

Note that section names shown in the dialog box change according to which
tableis selected.

To preview the result of filtering, select the Apply button.

For example, the following settings will result in the display shown overleaf:

Table ID: |0x02 PAT =]

Clear &l | fpply |

Exclude all table sections [

program_number W Min |4 Max |E5536

NOTE. Minimum and maximum values can be entered in either decimal (12345)
or hexadecimal (OxA12B) format.
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76

Saving/Loading Sl Filter
Settings

== Mavigator: BEC1AUGZ7.mpg

L PSI/51 Tables

-- EIT_actual_pf

= EIT_other_pf

= MIT_actual

=) PaT

=& PMT

E Program 4473 ersion 4 Section 0 [Pid 4473 [0:117F])
i “-[@ Program 4543 Version 4 Section 0 [Pid 4543 (0x118F)]
=89 S0T_actual

- S0OT_other
8 TRT

The parameters for each table must be set individually. Overall settings can be
applied individualy by selecting the Apply button when a setting is made or as a
whole by making all of the settings and selecting the OK button.

To preview the result of filtering, select the Apply button. All settings can be
cleared by selecting the Clear All button.

Note that filter settings remain in force for as long as the current multiplex is
active. The settings are lost when the Multiplexer is closed unless they have been
previously saved.

The filter settings made in the Display Filter dialog box can be saved and
subsequently reapplied to the same stream or other streams.

To save the current filter settings, select the Save button and enter a name (and
location) in the Save As dialog box. To retrieve or load filter settings, select the
Load button and identify the filter file in the Open dialog box. The file extension
* fil is used.

Multiplexer (Demo) User Manual



Multiplexer - Views

Component Views

Component Bit rate

Component Duration

The Component views provide a graphical view of the bit rate and duration of
the components of a stream. The management of the views has a number of
common features; these are described in the Common Features, page 83.

The Component Bit rate view provides a graphical comparison of the stream
components.

Open the Component Bit rate view either by selecting View > Component Bit
rate from the Menu Bar or the toolbar button.

B el

Each component includes the following information: Program name, PID,
Description and the Bit rate in numerical and graphical form. Where appropriate,
the Service ID and the Service Name is displayed (extracted from the SDT).

= Component Bitrate: tek_sym1_test.mpg Hi=] E3
Program | Fid D escription Bitrate (Mb/s) Bitrate
1 Tektronix |
120 MPEG-2 Audio 0.034025 |
130 MPEG-2 Audio 0.407350 |
110 MPEG-2%ideo 20259528 ]
2 Tektronix 1l
230 MPEG-2 Audia 0.034015 |
220 MPEG-2 Audio 0.1566E7 |
210 MPEG-2 Wideo 4007894 —
3 Tektronix 111
330 MPEG-2 Audio 0.156687
320 MPEG-2 Audio 0215350

|
|
310 MPEG-2¥ideo G.034838 —

4 Tektronix IY

430 MPEG-2 Audia 0219353 |
420 MPEG-2 Audio 0.282013 |
a0 MPEG-Z Yideo 10.066074 —
5 Tektronix ¥
530 MPEG-2 Audia 0.282mz2 |
520 MPEG-Z Audio 0407360 |
510 MPEG-2 Videa 15.168662 —
8191 Mull 2.TBERE1 =

The Component Duration view provides a graphical view of the timing and
duration of each program/component within the current stream. Adjustments can
be made to the duration of each component.
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Open the Component Duration view by selecting either View > Component
Duration from the Menu Bar or the toolbar button.

b

I-EIEIHI

=¢ Component Duration: tek_sym1_test mpg [_[O]x]
Showing: [0.00 |- 6363 Curent [000 | ° .
Piogiam | Desoripion | Fid | Stat | Stop | Length | Binats (Mb/s) | Extent |
1 Tekbronix | 000 5934 5933 T \
MPEG-2Viden 1100 000 5334 5933 2029528 1
MPEG-2 Audin 120 002 5430 5426 0005 I 1
MPEG-2 Audio 130 000 5432 B4 0407380 I 1
2 Tektronix Il 0.00 5984 59.84 T \
MFEG-2 Viden 20 000 5384 G484 4007834 L 1
MPEG-2 Audio 20 001 5416 5415 01B6GE7 I 1
MPEG-2 Audio 230 002 5328 E925  0O0MS L 1
3 Tektronix 1l 0.00 59.78 59.78 T \
MPEG-2Video 30 000 5A7A E47E 503 I 1
MPEG-2 Audio 320 007 5431 5930 021930 L 1
MPEG-2 Audio W 00 5321 5920 015eeE 1
4 Tekuonix IV 000 5976 59.76 T \
MPEG-2 Video 410 000 5476 5976 10086074 I 1
MPEG-2 Audio 420 00 5325 5925 028m9 1
MPEG-2 Audio 4300 001 5924 5923 02193 1
5 Tekbronix V 000 5982 5982 T \
MPEG-2Video 510 000 5382 5982  157688E2 1
MPEG-2 Audio 520 000 593 5930 040730 X 1
MPEG-2 Audin 53 001 5aZE 5427 028012 1
Nul gigl 000 5984 5984 280328 1

The following datais displayed for each component of the stream: Program,
Description, PID, Start and Stop time (in numerical and graphical form), Length
and Bit rate. The timing and bit rate elements of thisinformation are al'so
available in the Program Stream Properties dialog box. (See Program Content

Dialog Box, page 43.)

Multiplexer (Demo) User Manual



Multiplexer - Views

Scaling Bar. The Scaling bar, which is displayed at the top of the Component
Duration view, allows you to select the portion of the transport stream that isto

be displayed.
(On opening)
Showing: [0.00 |« [54.83 | Curent: [0.00 ﬁ
N J
Y. N
Stream limits
Display Limits Pointer position
Display limits
A
4 A
Shawing: |15.EIEI : |35.EIEI Current: |25.EIEI II ‘_ﬁ'
(After
adjustment)
Pointer

The Stream limits bar represents the full extent of the stream. The Display limits
bar (dark portion) indicates the portion of the stream that is currently displayed
in the body of the view.

The Display limits fields indicate the extents of the Display limits bar and the
current Pointer position.

The Pointer can be dragged to a new position on the Stream limits bar. The
Display limits bar will center on the Pointer.
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Duration Control. The duration of each element in the stream is given by the Start
and Stop values and shown graphically by the associated bar. The components
are color coded according to which program group they belong to.

The Start, Stop and Length values can be changed by clicking on the appropriate
field and entering the required value. The associated bar will reflect the change.

The Start, Stop and Length values can also be changed graphically by manipulat-
ing the bar. The cursor shape indicates the action that can be taken.

Al

The changes are reflected in the associated field values.

Components can be changed individually. In addition, whole Program groups
can be changed by manipulating the Program duration bar, but only when the

view is sorted by Program.

Qe U Ui 059 il jed. 51

Program Description I P\dl Start I Stop I Lengthl

| Sssssssssssss—

Extent

1 Tektronix | 1M.21 4976
MPEG-2 Audin 1200 1443 3817
MPEG-2 Audio 1300 11.21 4876
MPEG-2Video 110 11.21 4976

2 Tektronix Il 0.00  59.84

Program duration

A vertical dotted line indicates the upper limit of the multiplexed stream.

Multiplexer (Demo) User Manual



Multiplexer - Views

In the Transport Stream Properties dialog box (View > Properties with the
Transport Stream node highlighted in the Navigator Programs view), you can
determine how and if the stream duration is updated. The available options will
be:

m  Select Fixed to ensure that the stream duration can only be updated in the
Stream Properties dialog box.

m  Select Set to the greatest component stop time to ensure that the stream
duration is set to the greatest stop time recorded in the SI/PSI/PSIP tables.

Component start and stop times changed in the Component Duration view are
automatically updated in the SI/PSI tables.
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Available Bit rate

82

The Available Bit rate view displays in graphical form the available bit rate for
the duration of the multiplex.

The bit rate is calculated using the MGB2 measure (Ref: ETSI TR 101 290).
Open the Available Bit rate view by selecting View > Available Bit rate from the
Menu Bar or by using the toolbar button.

=g Component Duration: tek_sym1_test. mpg !EE

Showing W 77.03 Current: W I—ﬁ
Program I Desciiption | F'ldI Start | Stop | Extent

1 Tektronix | 17.20 77.04 ‘

MPEG-1/2Videc 170 17.20 77.04 .
MPEG-1/2Audic 1300 1720 7B&Z .
MPEG-1/2Audic 1200 17.22 7BEQD .
2 Tektronix 11 0.25 60.08 F k|
MPEG-1/2%ideo 210 025 6005 L J

LOEERIEETCEIEY || - Available Bitrate (@MBB2): lek_syml_test.mpg
MPEG-1/2 udin 2

R Tirme 40.000Mbps
3 Tektronix 111 17.20 .

MPEG-1/2¥ideo || Total Bitrate
MPEG-1/24wdio  3:|| 21.4T1Mbps 55 G00Mbps

MPEG-1/2 Audic 37

Bltrate Used
36.686Mbps

4 Tektronix IV Pvallable Bitrate | 20.0000Mbps
4. 78anbps

MPEG-1/2Video &

MPEG1/2 dudio & Refresh 25.000MEpS

MPEG-1/2 Audic 47
5 Tektronix ¥ 20.000Mbps

MPEG/2Video &
MPEG /2 dudio 5 15.000MbpS
MPEG /2 dudio 5
Nl Fid & 10.000MbpS
Suzten Infarmatinn TF
5.000MbpS
0.000MbRS - . .
000 s 2000 4000 60.00

Shawing: ID.DD . |77.03 Cument |17.20 l‘ﬁﬁ'

If the bit rate falls below zero, the points will be highlighted in red. When
editing a multiplex, you can add components which cause the bit rate to fall
below zero and no warnings will be displayed. However, if atransport stream is
then generated, errors will be logged and displayed in the Log view.

Use Refresh to redraw the graph. Clicking anywhere within the graph will place
avertical cursor at that point; the position and bit rate are displayed in the Time
and Available Bit rate fields.

The zoom level and cursor placement of the Available Bit rate and the Compo-
nent Duration views can be synchronized by selecting View > Synchronize.
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Common Features  Columnsin the Component views can be sorted and rearranged to suit your
preferences. Column management in the two Component views is similar.

Field Selection. You can select the fields to be displayed in each Component
view. The Header bar indicates which fields are currently displayed.

When you right-click on the Header bar, a menu is displayed. You can select
which fields are to be displayed. A check mark next to afield name indicates that
the field display is currently enabled.

The version number of the PAT and PMT can be displayed in the Description
column by enabling the Show program version option in the shortcut menu from
the Description column header.

qram I Deszcription I Pid
Tektronix |
MPEG-2 Audio Description I mia | 1o

v Program
Tektronix |

v Description
MPEG-2 fudic | v Pid
MPEG-2 Audia | ¥ St

MPEG-2Video | ¥ S0P
———— w Length
Tektronix Il w Extent
MPEG-2 Audio | Bitrate (Mb/s)
MPEG-2 Audio

MPEG-2 Video

gram I Description I Fi
Tektronix | [PAT vO, PMT 0]
MPEG-2 Audio 1210

MPER-2 Audin 13

Similarly, the PID numbers can be displayed in hexadecimal, by selecting
Display in hexadecimal from the PID column shortcut menu.
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Column Repositioning. Columns can be repositioned as required. Click and drag
the column to the required position.

Program I PidQ Dezcription | Bitrate [Mbiz] | Bitrate:
1 Tektronix |
120 MPEG-2 Audio 0.094025 |
130 MPEG-2 Audio 0407350 |
Frogram | Fidl - Dezcription I Biteate [pdbiz) I Bitrate
1 TeRtronix |
120 MPEG-2 Audio 0.054025 |
130 MPEG-2 Audia 0.407380 |
Frogram i Fid | [iezedption | Bitrate [Mb/s] | Bitrate
1 Tektronix &
120 MPEG-2 Audio 0024025 !
130  MPEG-2 Audio 0407350 |
Pragram | Fid | Drescript arFid, I Bitrate [b/s) I Bitrate
1 Tektroniz | _R‘
120 MPEG-2 Audic 0.034025 |
130 MPEG-2 Audic 0,407 350 |
Pragram Description | F'idg Bitrate [Mbis] | Bitrate
1 Tektronix |

MPEG-2 Audio 120 0.034025 |
MPEG-2 Audio 130 0407380 |
MPEG-2 Video 110 2029528 [m]

Column Width. Columns can be resized as required. Place the cursor over the
dividing line between two columns; it will change to the resizing cursor. Click
and drag the column to the required width. The change will be made to the
column to the left of the cursor.

Program I Description ‘+'F'id I Bitrate [Mb/z) I

5 MPEG-2 Video 510 15.1E8ER2 (—

Double-clicking the column divider will automatically resize the column to the
[eft to the optimum size required to view the content.
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Column Sort. Columns can be sorted in ascending or descending order. Click the
cursor on the heading to sort the column. Clicking again will sort the columnin

reverse order.
Frogram Description I Pid I Bitrate [Mb.'z] I Bitrate

1 MPEG-2 Audio % 120 0.034025 |

1 MPEG-2 Audio 130 0.407350 I

2 MPEG-2 Audio 230 0.034M5 I

2 MPEG-2 Audic 220 0156667 |

3 MPEG-2 Audic T T = - - :

Program Drescription g Pid | Bitrate [Mb/s] | Bitrate
Hull 8191 2.786581 =

1 MPEG-2 Video 110 2029528 [m]
2 MPEG-2 Wideo 210 4.007894 —
3 MPEG-2 Wideo 310 5.034838 —
4 MPEG-2 Wideo 410 10.086074 | e—
I 510

MPEG-Z Video

15.168662 —//

Similarly, the columns can be grouped in Program order, by clicking the

Program header.
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Common Menu Options

86

The specifications for components of the various views can be manipulated by
options from the Edit menu, View Menu, and Toolbar.

There is also a shortcut menu that provides the Add, Modify, Delete, Import,
Export and Properties options. Place the mouse pointer over the component to
change and click the right mouse button to open the menu.

A typical shortcut menu is shown here:

Add
todify

Delete

FProperties

The menu options are context-sensitive and will be enabled or disabled
according to the current selection in the view.

The following options are available from the various shortcut menus:

Add
Modify
Delete
Properties

Export Payload

Export Elementary
Stream

Export Section Data

Import Section Data

Adds a component to the currently selected item.
Opens the properties dialog box.
Deletes the currently selected component.

Opens a properties dialog box for editing the
currently selected item.

Extracts and exports the payload of the source
transport stream in the form of a simple datafile.

Removes the transport stream and PES headers and
exports the remaining information in the form of a
simple datafile.

Extracts and exports section data. The created file
can be imported as ES using Multiplexer’'s Add
function or as Sl using the Import Section Data...
option.

Imports Sl dataform afile and analyzesit. The
section is added to the Navigator view.
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Editing in the Navigator Views

Multiplexer provides a variety of ways of building and modifying transport
streams for multiplexing. In addition to the Menu Bar options and Tool bar
shortcuts built into the Multiplexer, many of the operations can be carried out
using familiar drag and drop Windows techniques.

In the following descriptions, the alternative methods for carrying out atask are
given at the head of the section, but only one method is described for each
action. Other methods for the same action often invoke the same dialog boxes
and sequence of follow-on actions.

Dragging and Dropping

To drag afile, click on its name and hold down the left button of the mouse
while dragging the file to the required location. The cursor will change according
to the background that it is dragged over:

(With Ctrl key held) when dropped, the file will
be copied.

When dropped, the file will be moved (cut and
pasted).

When dropped, no action will be taken.

Q¥ L7

Note that as the file is dragged over elements in the Navigator, receptive
elements (elements where the file can be meaningfully dropped) will be
highlighted.
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Transport Stream
Opening an MPEG File
Opening a Multiplexer File

Changing Transport
Stream Bit rate and
Duration

88

For information on Opening a Stream, refer to page 17.

For information on Opening a Stream, refer to page 17.

To specify anew bit rate or duration for the transport stream, select and highlight
the Transport Structure component in the Navigator view.

From the shortcut menu, select Properties. The dialog box shown below will be

displayed.

avigator: tek_spml_test_mpg

E 1 Tektro
E 2 Tektro
E 3 Tektro
E 4 Tektro
-8 5 Tekbo

ld
a0

MElete

[0t
[Eopy
Faste

Edit the Bit rate and the Duration as required, then click on the OK button.

Stream Properties

Bit rate: |41 4709399922538 kbitdz

Druration

% Fized: IEE.EEDEH?EEEEDE 5

¢ Set to greatest component stop time

Cancel |
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Programs

Adding a New Program

The introduction of the Navigator Programs view has provided a more program-
centered means of manipulating SI/PSI. Whole programs can be added to the
multiplex and the application will update the associated tables, including the PAT
and PMT.

Note that the nodes of the tree structure in the Navigator Programs view are
context sensitive. When dragging and dropping files from either the Examine TS
window or from another instance of Multiplexer, a node will only be highlighted
as the cursor passes over it when the operation proposed is legal. There can be a
short delay before the node is highlighted, while the legality of the operation is
checked.

With the Transport Stream ID field highlighted in the Navigator Programs view,
selecting the Add option either from the shortcut menu (PAT highlighted in
Navigator Programs view) or the Menu Bar (Edit > Add) will open the Program
Wizard (see page 41).

Mavigator: tek_sym1_test. mpg E B

ﬁt. Trangport Stream |
E--%E Programs [Stream [d 1 Version Of
E 1 Tektranis | [Tektrani= Cam
E 2 Tektranix || [Tektonix Sy feliadity
E 3 Tektranig 1 [Tektroniz Sy Elete
E 4 Tektraniy IV [Tektronis Sy:
E 5 Tektranix ' [Tektronis Sys (B0t
[Eapy

Easte

Ewport Section Data...

| ot Sectam ata),

1] Eroperties

Prggramg I TEIl:IlESI Pidz I '

In the Navigator Programs view, the PAT is represented by the Transport Stream
ID field.
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Copying/Movinga  Methods available:

Program
9 Drag and drop (copy only) from the Examine TS window (Programs view)

to the Navigator Programs view.

m  Drag and drop (copy/move) from another instance of Multiplexer to the
Navigator Programs view.

In the Navigator Programs view, programs can only be dropped onto the PAT
node.
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Tables

Adding a New PSI/SI Table

Methods available:

®m  Highlight the PSI/SI Tableslevel in the Navigator Tables view and select
Add from the shortcut menu.

Drag and drop (copy only) from the Examine TS window (Tables view) to
the Navigator Tables view.

Drag and drop (copy/move) from another instance of Multiplexer to the
Navigator Tables view.

Any Table that is defined in the selected standards, and not already present, can
be added the transport stream. To add a table to the transport stream, click on
PSI/SI Tables in the Navigator Tables view:

1. Highlight the PSI/SI Tables level and select Add from the shortcut menu.

Mavigator: tek_zpml_test. mpg o

@) BAT |
-0 EIT_achu: fadi
F-ED HIT_achu (oo
HE PAT —
E-E PMT (Gt

-- &3 SDT_act Copy
=6 10T
- TOT

Eagte

Ewport Section Diata,.,

Import Section Data...

Properties

Frogramz Tat.thIF'ids I
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Thiswill open the Select dialog box. The dialog box displays alist of the
table types that are not already present in the stream.

Select

]
Table Type K I

T5_description -
BAT
EIT

M

RST
ST

oIt
SIT ﬂ

Cancel

NOTE. A PAT table cannot be added when I SDB interpretation with Single
segment extension is selected.

2. Highlight the required table type and then select the OK button.
Pressing Cancel will abandon the operation without adding a new table.

Only the table types that are not currently specified for the stream are listed.
If the required table typeis not listed, press the Cancel button to close the
dialog box without affecting the specification for the stream.

The Select PID & Table ID dialog box is displayed only if a PID and/or
Table ID need to be identified. Otherwise, the selected Table typeis
automatically created.
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select Pid & Table ID x|

20 :

sl Cancel |
TABLE ID
112 _I

— Eenerate subtable

™| 2dd multiple sections

[T | One section per segment
TABLE ID EXTENSION |Y

YERSION |0

FIRST SECTION |U

il

LAST SECTION |0

A single section is automatically added to the newly created table type.

Mavigator: tek_syml1_test.mp

O PSI/51 Tables
= BAT

= EIT_actual_pf
=8 MIT_actual
=@ PAT

=E PMT

=89 S0T_actual
=@

- -fED R 20 [0x14]]
& TaT

Frogramsz Ta|;.|.33|F'iu:|$ |
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Copying a PSI/SI Table

Deleting a PSI/SI Table

Exporting a Table

Importing a Table

Methods available:

®  Drag and drop (copy only) from the Examine TS window (Tables view) to
the Navigator Tables view.

m  Drag and drop (copy/move) from another instance of Multiplexer to the
Navigator Tables view.

Tables can be copied (or moved) from existing multiplexes, using either of the
available methods.

If asimilar table type is already present in the multiplex, the contents of the
copied table will be integrated with it.

A table is automatically removed when the last section is deleted
(see page 102).

For more information on Exporting a Section, refer to page 103.

For more information on Importing a Section, refer to page 104.
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Sections

Adding a New Sectiontoa  Methods available:

PSI/SI Table
I Highlight the parent table level in the Navigator Tables view and select Add

from the shortcut menu.

m  Drag and drop (copy only) from the Examine TS window (Tables view) to
the Navigator Tables view.

m  Drag and drop (copy/move) from another instance of Multiplexer to the
Navigator Tables view.

To add a section to atable, select the parent table in the Navigator Tables view.
For example, to add a section to the SDT, select SDT Tables:

Mavigator: tek_sym1_test.mpg EIE

O, PSI/51 Tables
=S BAT
-- EIT_actual_pf
8D NIT_actual
- PAT
-3 PMT

El SDT_actua
Transpcw 7

.. TDOT it
H-Eg TOT [Uelete

ot l

Then select Add from the shortcut menu.

The Select PID & Table ID dialog box is displayed only if a PID and/or Table ID
need to be identified. Otherwise the selected section is automatically created.
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Select the required PID and Table ID (where enabled) and press OK.

select Pid & Table ID X|

2 = |
Cancel
TABLE ID

|112 _I:

— Eenerate subtable

[T Add muliple sections
[T One section per segment
TAELE ID EXTENSION |U
YERSION |1

FIRST SECTION |J

L&ST SECTION |0

il

Pressing Cancel will abandon the Add operation without adding a new section.

The version/section of atableis created with a new version or section number.
The rules used by Multiplexer for numbering are:

m  For tables that the selected standard dictates should always have a section
number of O, the version number isincreased by one. The new version
number is based on the version currently in the table with the most recent
number. The version_number is a 5-bit field, so if the new version would be
32, itisreset to 0.

version_numberNEW = (version_numberRECENT + 1) modulo 32

m  For any table type that allows a section_syntax_indicator, the Add multiple
sections check box in the Generate subtable part of the dialog box is enabled.
Additionally, the One section per segment check box will only be enabled
for the EIT schedule table type.
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select Pid & Table ID X|

PID
13

— Cancel |
TABLE ID
a0

=

— Eenerate subtable

v Add muliple sections
[ One section per segment
TABLE ID EXTENSION |1

VERSION |2

FIRST SECTION |0

111

LaST SECTIOMN |255

m  Up to 256 sections can be added.

®m  Additions to existing subtables using the same Table Id Extensions and
Versions will be rejected.

® When multiple EIT Schedule sections are being added, the One section per
segment check box is enabled. When it is checked, only the first section in
each segment will be created, rather than all sections numbered between First
section and Last section.

When dragging and dropping a section, the Multiplexer will resolve any
numbering conflicts by creating new versions of duplicated tables.
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Editing PSI/SI Table
Properties

Table and Section Properties are edited by selecting and highlighting one of the
versions/sections within the transport structure and selecting the Properties
option from the shortcut menu.

heeh = =L i i=w =
I/ |

Mavigator: tek_sym1_test.mpg BB
L. PSI/51 Tables
@ BAT

F-E) EIT_actual_pf
- MIT_actual
= PAT

= PMT

=0 50T_actual
Tranzport Stream (D 1 Wersion 0 Section 0

w-@) TOT el

w3 70T padify
Delete
Cuk
Copy
Faste

Export Section Data...

Impart Section 0ata

*] ] H
Programs Tabhgglpids I

This opens a dialog box with four tabs, one for each property. Depending on the
type of table, properties can be applied to a specific version or section of the
table. Multiplexer allows only operations that make sense in the context of the
selected table type.
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The properties that can be edited from the Navigator Tables view are:

PID Number. The PID tab is displayed by default when the Section Properties
dialog box is opened.

Section properties Transport Stream 1D 1 Verzion 0 Se._. |

FID |"-.J'ersi|:|n Timingl Subtable Timing

|1?

Cancel Apply

Edit the value and select OK to change the PID number.

Edit the value and select Apply to make the changes and update the other
properties (tabs) without having to close this dialog box.

Multiplexer checks the new PID number against the selected standards and warns
of any nonconformance issues. If a conflict is found, awarning message is
displayed, with the option to continue. Multiplexer also checks for conflicts with
other PIDs. If the new PID number conflicts with an existing PID, an error
message is displayed and the change is rejected; in this case, either choose a
different PID number for the table or edit the number of the PID that is currently
the owner.

If no conflict is found, another dialog box is opened to define the scope of the
changes:

Apply Section Properties

]|
&pply the PID change to;

....................................... Cancel
4l sections of this version

" Al sections with the same table id and extension

™ Al sections with the zame table id
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Select the required scope and click OK. Selecting Cancel will abandon the

change.

Version Timing. The Version timing tab shows the time when the version will
become current, and the start and end times. New values can be specified for any

of these times.

FID  Version Timing | Subtable Timing |

Start Tirme:

Signalled Az Current Time: I':'-':":":'MEEIEE %

Stop Time:

¥ Transmit until end of ranzport stream

Section properties Transport Stream 1D 1 Verzion 0 Se._. |

IEI.EIEIEH 45065 | 5

53.8334

]

Cancel | Apply

Start Time

Signalled As Current
Time

Transmit until end of
transport stream

Stop Time

Specifies the time at which sections of this version
will start to appear in the transport stream.

Controls the time when the sections with this
version will have the current_next_field set to 1.

By default when these sections start to appear in the
transport stream, the current_next_field of the
section set to 0. To specify aversion that is always
current set the Start Time and Signaled As Current
Time fields to the same value.

Enables the section to be repeated until the end of
the transport stream. If the check box is disabled,
the Stop Time becomes active.

Specifies the time after which no sections of this
version will appear in the transport stream.

All of the times are in seconds, taken from the start of the transport stream file.
The default start time for PAT is0.00 sand for PMT is 0.001 s.

Edit the values and select OK to change the timings. Edit the values and select
Apply to make the changes and update the other properties (tabs) without having

to close this dialog box.
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Subtable Timing. Service information is usually constrained to appear at regular
intervals in the transport stream. Thisis usually implemented as a maximum
time between appearances of all the sections of a subtable (where atableis
defined by the table id, table id_extension and version_number on the same
PID).

Use the Subtable Timing tab to specify the desired and the maximum acceptable
period between instances of the subtable. When an MPEG file has been opened,
this shows the mean time between instances of the subtable in the transport
stream.

Section properties Transport Stream 1D 1 Verzion 0 Se._. |

FID I Yersion Timing  Subtable Timing I

Cycle Time: I'I B4 ma

b ax cycle time recommended by standard: 2000 mz

Cancel Apply

Cycle Time Displays the mean time between instances of the subt-
able specified for synthesizing a new MPEG file. The
value can be edited to specify a different cycle time.

Beneath the Cycle Time, the dialog box displays subtable specific information
from the currently selected standard.

Edit the values and select OK to change the Cycle Times. Select Apply to make
the changes and update the other properties (tabs) without having to close this
dialog box.

When synthesizing a new transport stream, the multiplex engine tries to insert
the subtable at the frequency specified by the Cycle Time. An error message is
written to the event log whenever a subtable cannot be multiplexed into the
stream within the period specified by the maximum cycle time.
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Deleting a Section

Section Timing. \Where a table can contain only a single section (for example,
TOT and TDT), a section timing tab is displayed in the Properties dialog box.

Section properties [Pid 20 [0x14]]

FID Section Timing |

Start Tirme:
Stop Time: 9333303

1

¥ Tranzmit until end of tranzport stream

Cycle Time: |5':":":' ms

b ax cucle time recommended by standard: 30000 me

Cancel | Apply

Start Time Specifies the time at which the first appearance of this
section will occur.

Stop Time When enabled, specifies the time at which the last ap-
pearance of this section will occur.

Transmit until end...  When enabled, specifies that the section should be trans-
mitted until the end of the stream.

Cycle Time Specifies the interval at which the section should be
transmitted.

Max cycletime... Gives the cycle time recommended by the current stan-
dard.

Edit the values and select OK to change the timings. Select Apply to make the
changes and update the other properties (tabs) without having to close this dialog
box.

An error message is written to the event log when a table cannot be multiplexed
in accordance with the timings set.

A section can be deleted from atable by highlighting it in the Navigator Tables
view and selecting Delete from the shortcut menu. To delete more than one
section, select and delete each one in turn. When the last section is deleted from
atable, the table is automatically deleted from the structure.
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Exporting a Section

Multiplexer (Demo) User Manual

Export the section conten

Section data can be exported in the form of a binary file. In the Navigator Tables
view, highlighting a Table node (for example, PMT Tables), allows all sections
of the table to be exported. Similarly, highlighting a single section entry (for
example, Program 123) allows only that section to be exported.

Highlight the required section or Table node in the Navigator Tables view. From
the shortcut menu, select Export Section Data. Name the file to be created and
choose a location. Select Save to confirm the action.

Individual sections can also be exported using the Navigator Programs view.
Highlight the required section to be exported. From the shortcut menu, select
Export Section Data. Name the file to be created and choose alocation. Select
Save to confirm the action. Note that not all tables are shown in the Navigator
Programs view, for example, TOT.

= Tektronix Multiplexer - tek_spm1_test. mpg

|| e Edt View Options Mulfles Window Help

SR [ s e[ o R ala R e

_= Section: 5DT_actual Tranzport Stream ID 1 Versio
S, Transport Stream E|-- Tranzport Stream 10 1 Version 0 Section 0 [Fid 17 [0:11]]
Egg Programs [Stream |d 1 Version 0] '"{0-‘[ TableHeader

1 Tekbranix | [Tektoniz Cambridge] o U'igiﬂal_nEtWUfk_id = 43381 [0xabed]
Service Sections E-{} services

Re5 B Transport Stream D 1 Version [ = e ETVECE_?C' =1[0:1]
Ewent Sechons édd_ ET\"!CE_fd =2 [0:2]
fﬁ Elementary Streams [PMT ) 5 il ervice_id = 3 [0x3]
B8 2 Tekbronix Il [Tekbronix Systems] [Ef Delete ET\"!CE_!C' =4 [0xd]
B8 3 Tekbonix 1l [Tekirorix Spstems] ervice_id = 5 [(k3]
-8 4 Tekboniz IV [Tekironix Systems] s | 32 =1221004543 [0x48c70cf]
- 5 Tektoniz ¥ [Tektonix Systems] Copy
E Faste
E Export Section Data... j,
W Irport Section Data,.,
Save Section Data [2]
Save in: Ia MuxTest j | gl |

rr
Programs —F File: ame: tek_syrnl_testpid17 | Save f\J -

“ -
Save astype: | Section Files [ dat] j — | Duration 59.8:394s |Standar
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Importing a Section  In the Navigator Tables view, highlight the PSI/SI Table node. From the shortcut
menu, select Import Section Data. In the PID tab of the Import Section Data
dialog box, identify the PID that isto carry the information. Similarly, in the
Source tab, identify the file that holds the section data to be imported. Select OK
to confirm the selection. During the import action, the content of thefileis
examined to determine where the section(s) should be placed.

ES PIDs

ES PIDsthat carry additional Elementary Streams can be multiplexed into the
synthesized transport stream. The following actions are required when defining
an elementary stream to be added:

Allocate a PID number

Define the source of the elementary stream to be added

Define the timing to be applied to the new stream

Define the PCR placement
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Adding an Unreferenced
Elementary Stream

Methods available:

Highlight the ES PIDs in the Navigator Tables view and select Add from the

shortcut menu.

Drag and drop (copy only) from the Examine TS window (Tables view) to

the Navigator Tables view.

Drag and drop (copy/move) from another instance of Multiplexer to the

Navigator Tables view.

To add a new stream, highlight ES PIDs in the Navigator Tables view and select
Add from the shortcut menu.

Mavigator: tek_sym1_test.mpg

EE

8= _|
E3% ;e
" Welete
-
- |Eot

&) Copy
o el

Easte

""" fin| Epmart Section ata,.
" E |mport Section Data...

...... o

------ n Properties

-- 300 System Information
L

deo [tek_syml_
dio [tek_sym]_—
Ladio [tek_swml_

deo [tek_syml_
Lidio [tek_synl_
------ J1 ST EEmentany seam Wpe, MPEG-Z Sudio [tek_syml_

ol

F'ru:ugramsl Tablez Pids |

This opens the Add Stream dialog box; the Source tab is displayed by default.
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Defining the PID Source. In the Add Stream dialog box, select the Source tab; this
alows the PID source to be selected and defined.

Add Stream

FID  Sowee | Timing| PCR |

]|

File name; I

Browsze... |

File type: | MPEG-2 video

Original TS FID: I Extra DTS offzet; I':' g
Strean_id: I':' Start each figld in a new pes packet [

j Bitrate: IEI kbiz

Cancel | Apply |

File name

File type

106

Enter the file name of the stream to be multiplexed.
If the file name is unknown, select Browse to open

a standard file browser dialog box and locate the file
required.

The names of files being copied to the multiplex
will be automatically filled in.

Select the type of file to be multiplexed from the
drop-down list box.

The following file types are available:

MPEG-1 video ES or PES

MPEG-2 video ES or PES

MPEG-2 audio ES or PES (MPEG-1 or MPEG-2)
MPEG-2 AAC audio ES or PES (ADTS format
only)

AC-3 audio ES or PES

(ES - Elementary Stream;

PES - Packetized Elementary Stream)

H.264 video ES or PES

Transport Packets: A single PID stream. The Bit rate
value will require setting. The Original TS PID will
reguire setting.

Multiplexer (Demo) User Manual



Multiplexer - Editing in the Navigator Views

Section: The content of the file will be Sections.
The sections will be in binary form. The file will
consist of one section or many sections appended
one after the other.

When multiplexed, the sections will be encoded on
the given PID as Sl. If the resulting multiplex is
subsequently opened in the Multiplexer, the sections
will be interpreted as Sl and displayed under the Sl
Tables node in the tree.

A file generated using the Edit > Export Section
Data menu option can be used here. The Bit rate
value will require setting.

Other: Any binary or ASCII file that isto be
packetized into the transport stream at the specified
bit rate. The Bit rate value will require setting.

The remaining fields are interactive and will only be enabled when avaueis

required.

Bitrate

Original TSPID

ExtraDTS offset

Multiplexer (Demo) User Manual

When first defining a source, the bit rateis
unknown and 0 Kbpsis displayed. If a Transport
Packet Stream or an “Other” File Typeis selected,
thefield is enabled and a value (in Kbps) can be
entered. If MPEG-2 video or H.264 video with SEI
messages is selected, the bit rate value is detected
automatically and displayed. If H.264 video without
SEI messages is selected, the bit rate is not detected
automatically.

For streams other than transport streams, this field
will be blank and disabled.

When multiplexing ES or PES streams, the
Multiplexer will derive an offset between the PCR
and the decoded timestamp (DTS) of the first access
unit (video picture / audio frame).

You can override this offset and make it larger
(positive number) or smaller (negative number).
Changing this value might cause the resultant
stream to be nonconformant with respect to the
T-STD of the MPEG-2 standard. Enter the DTS
offset in seconds required.
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Stream id

Start each field in anew
PES packet

Start each sectionin a
new packet

Only enabled for elementary stream types. This
number specifies the value of the stream_id field in
the PES packet header.

Only needsto be set for DVB stream. Stream
identity in the PES header.

Only enabled when File Type: MPEG-2 Video is
selected.

When disabled, both field pictures making up a
coded frame are put in a single PES packet.
Otherwise, each field pictureis put into a separate
PES packet. This setting has no effect upon frame
pictures.

Only enabled when File Type: Section is selected.

When disabled, Sl datais placed in the packet
payloads in the most efficient manner. The start of a
section will immediately follow the end of the
previous section; no stuffing bytes will be used.

When enabled, each section will begin in anew
packet and stuffing bytes will be used to pad any
payloads that are not full.
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Defining the Stream Timing. In the Add Stream dialog box, select the Timing tab.
Thistab will alow timing parameters for the selected source stream to be
defined.

NOTE. To achieve compatibility between MUX and MTSAEA, the start time is set
to the following default values: PAT is 0.000, PMT is 0.001, and ESis 0.002.

x

FID | Sowce Timing |FCA |

Start tirme: IEI.EIEI2EIEIEIEIEIEIEIEI49'EI49 2

Stop fime: |9.993308 s

Loop interval IEI g [v Loop

k. I Cancel F¥um 1

Start/Stop Time Enter the times that the selected source stream is to start
and stop within the host transport stream. Note that the
overal duration of the host transport stream is defined
through the Transport Stream Properties dialog box.

Loop Select this check box to loop the selected source stream
for the duration of the synthesis. A Loop Interval can be
set that introduces a delay between each repeat of the
source stream; if zero is entered, the source stream will
loop continuously. The Loop check box will aways be
disabled for transport stream types. The Multiplexer can-
not loop transport streams.

Select OK to accept al changes and close the dialog box.
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Defining the PCR Placement. In the Add Stream dialog box select the PCR tab;
thiswill allow PCR placement to be defined.

Add Stream |

FID |S|:uur|:e|Timing FCH I

St [efautE | FCR FID:  |2191
Initial PCH: ID FCR Interval: |3E ms

7| Fresenve PER| haccuracy 7| Fresenve PER interals

OF I Cancel | Apply |

PCR for Elementary Streams. (Includes File Type: Transport Packets.)
PCRs are placed in the packets at the specified interval, starting with the
specified initial value.

PCR for Remultiplexed PIDs. (Includes File Type: Transport Stream)

m |f the Carry PCR check box is not enabled, any PCRs in the packets will be
removed.

m |f the Carry PCR check box is enabled, PCRs will be sent as follows: If
Preserve PCR Inaccuracy is set, the PCRs from the original transport stream
will be used, otherwise the initial PCR value can be specified.

m |f the Preserve PCR Intervals check box is enabled, PCRs will be sent in
those packets that originally contained them, otherwise PCRs are inserted
into packets at the specified intervals.

110 Multiplexer (Demo) User Manual



Multiplexer - Editing in the Navigator Views

Specifying the PID  Enter the PID number. A new value can be entered using either decimal or
Number hexadecimal notation. VValues are assumed to be decimal unless preceded with
Ox. The dialog box is not case sensitive and values can include zeros after the
prefix and before any significant digits.

Add Stream |

FID |S|:uur|:e| Timingl FCR I

|53

Cancel Apply

When all details (in all tabs) are satisfactory, select OK to accept all changes and
close the dialog box.

Adding Elementary  Methods available:
Streams to the Program

Structure Highlight an Elementary Stream node in the Navigator Programs view and

select Add from the shortcut menu.

m  Drag and drop (copy only) from the Examine TS window (Programs view)
to the Navigator Programs view.

m  Drag and drop (copy/move) from another instance of Multiplexer to the
Navigator Programs view.
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Elementary stream data can be added using the Navigator Programs view.

1. Inthe Navigator Programs view, highlight an Elementary Streams node to
which the elementary stream is to be added.

2. From the shortcut menu, select Add. The Add Program Stream dialog box is
displayed.

Add Program Stream |

Stream Type |2 [MPEG-2 Video) j Fid Mumber; IEI

Source | Tiving | FCR |

File name: IE:'\Streams'&carann'\bbnﬂ apid&ET . mu Browsze... |
Stream t_l,lpe:IMF'EG-E video j Bitrate: ID kbiz

Original TS PID: |Ij Extra DTS offset: |n 3
Stream_id: I':I Start each sechion i anewpacken

[T Component] ag IU

Cancel |

The dialog box tabs allows the input elementary stream to be selected and
specified. The main dialog box fields Stream Type and Pid Number dictate the
PID that will carry the stream and the stream type entry that will be made in the

PMT.
3. Thefunctionality of the tabbed dialog boxes is described in the following
pages:
Source See Defining the PID Source, page 106,
Timing See Defining the Stream Timing, page 109,
PCR See Defining the PCR Placement, page 110.

4. Enable the Component Tag check box, if required. Enter a Component Tag
number (O - 255) in the enabled field. If the Component Tag is enabled, it
can be referenced by other tables, for example, Event Information Table.
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Exporting Elementary ~ The Export Elementary Stream option allows the nonpacketized elementary
Streams  stream datato be extracted from an elementary stream and saved to a binary file.
Note that this data will not include the transport packet or the PES packet
headers.

In the Navigator Programs view, highlight the elementary stream whose payload
is to be exported. Select the Export Elementary Stream... option from the shortcut
menu. Name the file to be created and choose a location. Select Save to confirm
the action.

Exporting PES Packets  The Export Payload option allows the PES packets to be extracted from an
elementary stream and saved to abinary file. This datawill not include the
transport packet headers.

In the Navigator Programs view, highlight the elementary stream whose payload
is to be exported. Select the Export Payload option from the shortcut menu.
Name the file to be created and choose a location. Select Save to confirm the
action.

Modifying PES PID Details  To modify any of the ES PID parameters, highlight the required PID in the
Navigator Tables view and select Properties from the shortcut menu. The Stream
Properties dialog box and its tabs are identical to the Add Stream dialog box.
Refer to Adding an Unreferenced Elementary Stream, page 105. Locate the
parameter to be changed, and click OK when it is changed.

ES PID parameters can also be modified in the Navigator Programs view.
Highlight an Elementary Stream in the Programs view and select Properties from
the shortcut menu. The dialog box thus displayed (Program Stream Properties) is
similar to the Add Program Stream dialog box shown on page 111.

Deletinga PESPID  An elementary stream can be removed from the multiplex by deleting the PID.
To delete a PID, highlight the required PID and select Delete from the shortcut
menu. Then select the Delete option from the Edit or pop-up menus. Alternative-
ly, click the delete button from the tool bar.

Multiplexer asks for confirmation before removing the PID from the multiplex.
Select Yes to delete the stream or No to abandon the operation and leave the
stream unchanged.
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DSM-CC

Adding an Unreferenced  Methods available:

DSM-CC Section
Highlight the ES PIDs node in the Navigator Tables view and select Add
from the shortcut menu.

m  Drag and drop (copy only) from the Examine TS window (Tables view) to
the Navigator Tables view.

m  Drag and drop (copy/move) from another instance of Multiplexer to the
Navigator Tables view.

Adding an unreferenced DSM-CC section is similar to adding an unreferenced
elementary stream (see page 105), with the following modifications:

In the Source tab of the Add Stream dialog box, select Transport Packets /
Sections as the File type and set the bit rate.

Add Stream |

FID  Sowee | Timing| PCR |

File name; IE:HStreams"-.u:arann'xl:ul:u:'lapidEE1.dat Browse. .. |
File type: ISectiDn j Bitrate: IU— kb/s
Original TS FID: I Extra DTS offzet; I':' g
Strean_id: ID— Start each section in a new packet [

Cancel | Apply |
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Adding DSM-CC Sections
to the Program Structure

Delete a DSM-CC Section

Methods available:

Highlight an Elementary Stream in the Navigator Programs view and select
Add from the shortcut menu.

m  Drag and drop (copy only) from the Examine TS window (Programs view)
to the Navigator Programs view.

m  Drag and drop (copy/move) from another instance of Multiplexer to the
Navigator Programs view.

Adding a DSM-CC section to the program structure is similar to adding an
elementary stream to the program structure (see page 105), with the following
modifications:

®  Themain dialog box fields Stream Type and Pid Number dictate the PID that
will carry the stream and the stream type entry that will be made in the PMT.
The Stream Type should be set to one of the DSM-CC entries.

Add Program Stream |

Stream Type |13 [DSM-CC sections] | Pid Number: |999

Source | Tiving | FCR |

File name: ID:RStreams'\carann'\demn.mpg Browsze... |
File twpe: ISE::tiu:un j Bitrate: I':'— kbiz
Qriginal TS PID: I Eutra DTS offset; I':' %
Strear_id: I':' Start each section in a new packet

Cancel |

[T Component] ag IU

®m  |n the Source tab of the Add Program Stream dialog box, identify the File
name to be added. Select Transport Packets / Sections as the Stream type and
set the bit rate.

The DSM-CC section will be added.

A DSM-CC section can be deleted from atable by highlighting it in the
Navigator view and selecting Delete from the shortcut menu. To delete more
than one section, select and delete each onein turn.
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Export a DSM-CC Section = DSM-CC data can be exported in the form of abinary file.

Highlight the required DSM-CC section in the Navigator Tables view. From the
shortcut menu, select Export Section Data. Name the file to be created and
choose a location. Select Save to confirm the action.

Individual DSM-CC sections can also be exported using the Navigator Programs
view. Under any Elementary Streams node, highlight the DSM-CC section to be

exported. From the shortcut menu, select Export Section Data.... Name the file to
be created and choose a location. Select Save to confirm the action.
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Editing in Section View

Use the Section View window to modify the contents of a version/section. This
includes version, section, and table-specific data that the Navigator Tables view
displays. If the Section View window it is not already open, select View >
Section View.

If asection/version is selected in the Navigator Tables view, the contents are
automatically displayed in the Section View; otherwise the Section View
window is blank.

To open atable version/section in Section View, select the component in the
Navigator Tables view. The Section View is updated immediately to show the
selected section/version.

+ Tektronix Multiplexer - Mpeg_with_PCR =10l x|

Flle Edit View Options Muliplex ‘Window Help

(2 s o NN P o = Y NSV

I =] . - Section: SDT Transport Stream 1D 1 [0x0001] ¥ersion MOS8

=HED Transport Stream D 1 [0x0001] Yersion 0 5ection 0[Fid 17 [0x11]]

I PSI/51 Tables {} table_header

EIT_pf 'Q?‘. original_network_id = 0 [(x0]

EIT_schedule_basic 1} srvices

T 19 CRC_32 = DideSelbllc

PAT

PMT

=EsoT
B T anzpart Stieam (D 1 [00001) 4

4| | |
Programs  Tahlasg I Pidz

[Filter OFF [15D8-T 55 [T5 Rate 19,3927Mbitfs [Duration 30.03735 [Standard Ready [ 4
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Editing Fields

118

Selecting a Field

To add, change, or delete afield, element or loop in a section/version, the parent
table must be selected in the Navigator Tables view. Highlight the appropriate
line in the Section view and select the required option from the shortcut menu.

To select afield or container, place the mouse pointer over it and click the left
button.

The magnifying glass icon indicates the selected component.

If Standard Mode is selected, the magnifying glass selection cannot be placed on
afield that islocked. To select and edit locked fields, first select the Expert
Mode option from the Multiplex menu.
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Adding an Element to
Loop

To add an element to a loop, select the parent loop that will contain it, and then
select Add from the shortcut menu. For example, to add a program to a PAT,
highlight the Programs container and select Add from the shortcut menu.

-+ Section: PAT Transport Stream Id 1 Versio... [H[=] E3

=-E Tranzport Stream |d 1 Version 0 Section 0 [Fid 0 (0x0)]
E-{} TableHeader
% table_id = 0[0«00 PAT]
£ section_syntas_indicator = 1
B section_length = 33
- 8 tranzport_stream_id = 1 [0x1]
g version_number = 0 [0x0]
% current_nest_indicator =1
section_number = 0 [0x0]
<1 last_section_number = 0 [0x0]

s
7-{} DIDQIE

f-{} prog [ Madiy
Wb proanl = p

™
Ll

P orm I w id

e TNl IE  Program number: IB

E-ED Transport Streal
: P PID: |32
=0} TableHeads oo I

Cancel |

it tal:-le_id = OAOO T TS

& section_syntas_indicator =1
& section_length = 37
tranzport_stream_id = 1 [0x1]
version_number = 0 [0x0]
current_next_indicatar = 1

program_number = 0 [0x0]
pragram_number =1 [0x1]
program_number = 2 [0:2]
program_number = 3 [0x3]
program_number = 4 [0xd]
pragram_number = 5 [0x5]
program_number = E [0xE]
13} CRC_32 = On4E8F1 269

zection_number = 0 [0x0]
last_section_number = 0 [0x0]
A oA

In this example, a dialog box is displayed in which the Program Number and
Program Map PID can be accepted or changed. Other table loops might not
display any dialog box, but immediately create a new element with default
contents. An entry is displayed for the new element, with its details collapsed, at
the end of the list of elementsin the loop. In addition, the section length field is
automatically recalculated and amended. For the preceding example, the new

entry is program_number = 6 (0Ox6).
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Deleting an Element in a
Loop

Modifying the Contents of
a Field

120

NOTE. The preceding example was taken with Standard mode selected. In
Standard mode, all recalculation is done automatically. In Expert mode, a
program element will be added, but the program number and PID must be
manually adjusted. Smilarly, the section length will need to be calculated and
amended manually (see also Expert and Standard Modes, page 66).

To delete aloop element, in the Section view, highlight the element and select
Delete from the shortcut menu.

The element is deleted and the Section View window updated to reflect the
changes.

To edit the contents of afield, highlight the field and select Modify from the
shortcut menu. This will open an appropriate dialog box for modifying the type
of data held by the field.

The following paragraphs describe the different types of data that can be
modified.

Enumerated Value. The Modify value dialog box displays the name of the field
and the current value. The value is shown as a number followed by the inter-
pretation of the governing standards.

Modify value

modulation_mode

|1 [analag) j Caricel |

In thisfigure, the field being edited is a modulation_mode and the current text is
1 (analog).

Type the number, without any text, for the required value. When the changes are
accepted, Multiplexer will display the interpretation in the Section View window.

Alternatively, click the down arrow to select the value from the drop down list.
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This displays alist of the defined values and their interpretation. The list will
vary depending upon the field being edited.

Modify value

modulation_mode k. I

[ Cancel |

1 [Fezerved

2[SCTE_mode_1]
J[SCTE_made_2)

4[ATSC [BWSE])

128 [Modulation parameters a..]

Enter the required value and select OK to continue. Multiplexer might open a
simple context-sensitive dialog box offering advice and/or asking for more
information or confirmation. An error message is displayed if the number that
was typed in requires more bits than are allocated to the field.

Date and Time. The Modify Time dialog box displays the name of the field. It
displays the time in both interpreted and raw formats; only the interpreted mode

can be edited.
Modify Time |
zhart_time
— Time
: Cancel |
Howr: |-|_ Minte: ||:|_ Second: |-|_
—Date
Dray: IE;_ M orth: IE;_ fear: Igung

B aw Walue: IEI:-:I:ESCEI'I oom

[T Setto all ores [for NYOD reference services]

Edit the numbersin any of the fields as required. All fields are updated as each
digit is added, changed or deleted. Select OK to commit the changes or Cancel to
abandon editing and keep the original time.

The Set to all ones check box, when enabled, sets the 40-bit date field to
OxFFFFFFFFF. This might be required when setting the start_date for an event
inaNear Video on Demand (NVOD) reference service.
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Compressed String. The Modify dialog box displays the name of the field, which
is always a compressed string, and the contents of the selected string segment.
Text can be entered, deleted, selected, copied to and pasted from the Windows
clipboard.

Modty |

compressed sting

Suitable for All Ages ;I Cancel |

u e

Edit the text and select OK to continue. Select Cancel to abandon the edits and
leave the original segment unchanged. The Multiplexer checks to ensure that the
new string length does not cause the total section length to exceed the maximum
specified by the standards.

If the total section length exceeds the maximum specified by the standards, an
error message is displayed:

Multiplexer |

& The test exceeds the space available

Select OK to return to the Modify dialog box and shorten the string.
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Text. The Modify Text dialog box displays the name of the field and the current
text on asingle line. Text can be entered, deleted, copied to and pasted from the
Windows clipboard.

In the following figure, the field being edited isan 1SO_639_language code and
the current text is eng.

Modify Value ]|

[S0_E39 language code
Ieng Cancel
Wiew YWalue e
’7 ¥ Character sting ™ Hexadecimal number
View Value As You can choose between viewing the text as an ASCI|

character string or a hexadecimal sequence.

Most text strings have a maximum length, specified by the governing standards,
which this dialog box will enforce. Edit the text and select OK to continue.
Select Cancel to abandon the edits and leave the original text unchanged.

Numeric. The Modify dialog box displays the name of the field and the current
value in decimal. Edit the existing value or type in a new value.

In the following figure, the field being edited is a version_number and the
current value is Oxc.

Modity Value |
wersion_nurmber

Decimal: 12 Hesx: Oxc

IEI:-:::
"'\-’iew Walue Az

! Eharacten sting £ Heradecimal mumber

A new value can be entered using either decimal or hexadecimal notation. Values
are assumed to be decimal unless preceded by Ox. The dialog box is not case
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sensitive and values might include zeros after the prefix and before any
significant digits.

Edit or replace the existing value and then select OK to continue. Select Cancel
to abandon any changes made in the field.

The Multiplexer will check the new value against the governing standards and
check for conflicts with other fields. It may open a simple context-sensitive
dialog box offering advice and/or asking for more information or confirmation.
For example: when changing aversion_number, a dialog box is opened to
determine the scope of the change.
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Multiplexing Transport Streams

The Multiplex Engine in the Multiplexer synthesizes a new transport stream and
writes it to an MPEG file. The contents of the new stream are multiplexed

according to the specification currently held in memory, which is shown in the
Navigator and Section views.

The tables that are displayed in the Navigator are synthesized from the current
specification. Elementary streams and other data are acquired from the original
MPEG file and other stream files and remultiplexed according to the specifica-
tion.

Starting the Multiplex Engine

To start the Multiplex Engine, select the Start option from the Multiplex menu.
Alternatively, select the start button on the Toolbar.

- Adh_10s.mpg

Multiplex *indow  Help

b — | "‘r%' | [e#

Slop

_ Standard Mode

—

Multiplexer opens a standard file browser dialog box to specify the file name and
path for the synthesized transport stream.

A new file can be created or an existing file can be selected to be overwritten.
The program will seek confirmation before overwriting an existing file.

NOTE. The Multiplexer automatically creates 188 byte packets in the transport
stream output file, regardless of the source material size.
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Errors and Reporting

126

The right pane of the status bar indicates progress as the Multiplex Engine

synthesizes the new transport stream.

|ATSC  |TS Rate 19.393 Mbit/s |Duration 5.00625 = | Standard [IHAANRERER ,gl

Any errors are recorded in the Event Log, which can be opened at any time
before, during, and after processing. Here is an example where a table cannot be
multiplexed into the new stream at the specified rate.

Event Log: D:\Streams\MuxT est\temp.mpg o] =]
Categary Reference Caomment

Time 1344:40 Demultiplex started

Infarmation Found PAT.

Infarmation Stream bitrate is 24.1283Mbit/s.

Information Stream length iz 31,8748z,

Infarmation Found 34 pids and 113 sections.

Time 1344:46 Demultiplex complete. Demultiplex bitrate 134, 738kbit/s.
Warning Program 4479 Wersion 4 Section 0 [Pid 4479 [0x117F]] Elementary PID 651 [0x288] in PMT nat found in multiples
Wharning Program 4479 Version 4 Section 0 [Fid 4473 [0=117F]] Elementary PID B52 [0x28C) in PMT not found in multiplex
Warning Program 4415 Wersion 11 Section 0 [Pid 4415 [0x113F]] Elementary PID 651 [0x28B] in PMT not found in multiplex
Wharning Program 4415 Version 11 Section 0 [Pid 4415 [0:113F]] Elementary PID B52 [0x28C) in PMT not found in multiplex
Warning Program 4415 Wersion 11 Section 0 [Pid 4415 [0=113F]] Elementary PID 1015 [023F7) in PMT not found in multiplex
Wharning Program 4415 Version 11 Section 0 [Pid 4415 [0:113F]] Elementary PID 1016 [023F8) in PMT not found in multiplex
Wharning Program 4167 Wersion 12 Section 0 [Pid 4167 [0x1047]] Elementary PID B0Z2 [0x254] in PMT not found in multiplex
Warning Program 4167 Wersion 12 Section 0 [Pid 4167 [0x1047]] Elementary PID 1008 [0x3EE] in PMT not found in multiples
Wharning Program 4167 Wersion 12 Section 0 [Pid 4167 [0x1047]] Elementary PID 1007 [023EF) in PMT not found in multiplex
Warning Program 4167 Wersion 12 Section 0 [Pid 4167 [0x1047]] Elementary PID 651 [0x28B] in PMT not found in multiplex
Wharning Program 4167 Wersion 12 Section 0 [Pid 4167 [0x1047]] Elementary PID B52 [0x28C) in PMT not found in multiplex
Warning Program 4357 Wersion 24 Section 0 [Pid 4357 [0=10FF]] Elementary PID B51 [0x28B] in PMT not found in multiplex
Warning Program 4351 Version 24 Section 0 [Pid 4351 [0x10FF]] Elementary PID 652 [0x28C] in PMT nat found in multiples
Wharning Program 4351 Wersion 24 Section 0 [Pid 4351 [0x10FF]] Elementary PID 1012 [023F 4] in PMT not found in multiplex
Warning Program 4351 Wersion 24 Section 0 [Pid 4351 [0«10FF]] Elementary PID 1013 [023F5) in PMT not found in multiplex
Wharning Program 4231 Wersion B Section 0 [Fid 4231 [0=1087]] Elementary PID 651 [0x28E] in PMT not found in multiplex
Warning Program 4231 Wersion B Section 0 [Pid 4231 [0=1087]] Elementary PID 652 [0x28C] in PMT not found in multiples
Wharning Program 4231 Wersion B Section 0 [Fid 4231 [0=1087]] Elementary PID 1009 [023F1]in PMT not found in multiplex
Wharning Program 4231 Wersion B Section 0 [Fid 4231 [0=1087]] Elementary PID 1010 [023F2) in PMT not found in multiplex
Warning Program 4543 Wersion 4 Section 0 [Pid 4543 (0x11BF]] Elementary PID 651 [0x28B8] in PMT nat found in multiples
Wharning Program 4543 Wersion 4 Section [ [Fid 4543 [0=11EF]] Elementary PID B52 [0x28C) in PMT not found in multiplex
Warning Program 4543 Version 4 Section 0 [Pid 4543 [0=11BF]] Elementary PID 662 [0x29E] in PMT not found in multiplex
Wharning Program 4543 Wersion 4 Section [ [Fid 4543 [0=11EF]] Elementary PID 663 [0x297] in PMT not found in multiplex
Time 134510 tultiplex started

Wharning Fid 8191 The multiplex occupancy is above 99.9% pleaze check the available bitrate.
Time 134518 Multiplex complete. bultiplex bitrate 77347 1kbit/s.

| L

Each table has a specification for nominal and maximum interval, in millisec-
onds, between instances of the table. These can be edited using the Navigator.

The multiplex engine will try to multiplex the table into the synthesized transport

stream at the nominal repetition rate. Errors are reported whenever packets for
any PID cannot be encoded at their specified minimum rate.

The complete text can be copied onto the Windows clipboard, using the Copy
option from the shortcut menu. The text can aso be cleared with the Clear
command. Both commands are also available from the Edit menu.
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Stopping the Multiplex Engine

The Multiplex Engine can be stopped at any time while it is running. This will
abandon processing and close the file. The file will contain all of the packets
synthesized up to the time the engine was stopped.

To stop the Multiplex Engine, select Multiplex > Stop.

- Adh_10z.mpg

Multiplex Window Help
Silart

 Standard Maode
tEuwnert Maode

Alternatively, select the stop button on the Toolbar.

| & ] o8
"
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Exporting the Multiplex Configuration File

NOTE. Multiplexer is used for generating both conformant and nonconformant
streams. Use the Export and Export As options to save copies of the specification
for nonconformant streams in a multiplex configuration file. This file does not
include a copy of the transport stream, instead, it refers to the original MPEG
file by name and location.

The multiplex configuration file can be reopened using the Import option
(see page 18).

Export  Select File > Export to save any changes to the current multiplex configuration
file. Alternatively, use the Ctrl+E keyboard shortcut.

== Tektronix Multiplexer - C:\5tr

JFiIe Edit “iew Optionz Multiple:

Cloze

_E Examine TS Chrl+T

T

Expart Az .

E uit

If amultiplex configuration file has not been opened, Export opens a standard
file browser dialog box to specify thefile. Thisis the same as selecting the
Export As... option.
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Export As  File> Export As exports a file with a user-specified name.

== Tektronix Multiplexer - C:\5tr

J File Edit Wiew Option: Multiple:
_J_ Cloze
_E Examine TS Chrl+T
Export... Cil+E
E uit

Multiplexer opens a standard file browser dialog box to select an existing file or
specify anew file.

If you are creating a new file, specify the name of the exported file and select
where it will be saved. By default, files are be created with .muxml as the file

extension.
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Make Seamless

When you loop atransport stream to simulate continuous playout, errors can be
generated at the loop point caused by discontinuities in timing information. The
Seamless option provides the opportunity of creating seamless MPEG-2 files.

The option can be set up and enabled so that all multiplex operations result in
seamless output or none.

Enabling the Seamless option
Toggle the Seamless option by selecting Multiplex > Seamless

or the toolbar button 8 .

Multiples  Window  Help

Start e
- )
_ ¥ Standard Mode i
I Expert Mode
E:
= Fepart...

le
T &% Seamless Settings...

o
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Seamless Settings

Open the Seamless Settings dialog box by selecting Multiplex > Seamless
Settings.... The dialog box shown below is displayed.

Seamless Settings |
Friority program P51 zettings
¥ First program in PAT has priority |7 [ Make PS5l seamless

Priarity Prograrm: |1 -
[ Make remaining programs seamless

Cancel | Defaultz

Priority Program

First program in PAT has If this setting is enabled, the first program specified
priority in the PAT will be given priority in the make
seamless process.

If the setting is disabled, the priority program can be
specified in the Priority Program. The number can
be deduced by inspecting the results of the transport
stream analysis.

PSI Settings

Make PSI seamless If enabled, the service information contained in the
transport stream is processed to make it seamless.

If the setting is disabled, the PSI/SI is not processed
but simply copied to the output transport stream.

Make remaining pro- If enabled, the remaining programs are made

grams seamless seamless but are constrained by limits defined by
the priority program. This can lead to these
remaining programs having a gap at the beginning
and end of thefile.
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Abbreviations

AlT
ASCII

ATSC
CAT
CDT
CVCT
DSM-CC
DTS
EIT
ES
ETT
MGT
MMT
NIT
PAT
PES
PID
PIT
PMT
PSI
PSIP
PTS
RAID
RRT
RST
SDT
SEI

Sl
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Application Information Table

American Standard Code for Information Inter-
change

Advanced Television Systems Committee
Conditional Access Table (MPEG

Carrier Definition Table

Cable Virtual Channel Table (ATSC)

Digital Storage Media- Command and Control
Decoding Time Stamp

Event Information Table (DVB/ATSC)
Elementary Stream

Extended Text Table (ATSC)

Master Guide Table (ATSC)

Modulation Mode Table

Network Information Table (DVB)

Program Association Table (MPEG)
Packetized Elementary Stream

Packet | Dentifier

Program Information Table (ATSC)

Program Map Table (MPEG)

Program Specific Information (MPEG)
Program and System Information Protocol (ATSC)
Presentation Time Stamp

Redundant Array of Independent Disks
Regiona Ratings Table (ATSC)

Running Status Table (DVB)

Service Description Table (DVB)
Supplemental Enhancement Information (H.264)
Service Information (DVB)
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SIT Satellite Information Table

STT System Time Table (ATSC)

TDT Transponder Data Table (ATSC)

TNT Transponder Name Table

TOT Time Offset Table (DVB)

TS Transport Stream

TSTD Transport Streams Description Table
T-STD Transport Stream System Target Decoder
TVCT Terrestrial Virtual Channel Table (ATSC)
uTC Universal Coordinated Time

VCT Virtual Channel Table (ATSC)

VUl Video Usability Information (H.264)
XML Extensible Markup Language
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