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HARDWARE WARRANTY

Tektronix warrants that the products that it manufactures and sells will be free from defects in materials and workmanship
for a period of one (1) year from the date of shipment. If a product proves defective during this warranty period, Tektronix,
at its option, either will repair the defective product without charge for parts and labor, or will provide a replacement in
exchange for the defective product.

In order to obtain service under this warranty, Customer must notify Tektronix of the defect before the expiration of the
warranty period and make suitable arrangements for the performance of service. Customer shall be responsible for
packaging and shipping the defective product to the service center designated by Tektronix, with shipping charges prepaid.
Tektronix shall pay for the return of the product to Customer if the shipment is to a location within the country in which the
Tektronix service center is located. Customer shall be responsible for paying all shipping charges, duties, taxes, and any
other charges for products returned to any other locations.

This warranty shall not apply to any defect, failure or damage caused by improper use or improper or inadequate
maintenance and care. Tektronix shall not be obligated to furnish service under this warranty a) to repair damage resulting
from attempts by personnel other than Tektronix representatives to install, repair or service the product; b) to repair
damage resulting from improper use or connection to incompatible equipment; c) to repair any damage or malfunction
caused by the use of non-Tektronix supplies; or d) to service a product that has been modified or integrated with other
products when the effect of such modification or integration increases the time or difficulty of servicing the product.

THIS WARRANTY IS GIVEN BY TEKTRONIX IN LIEU OF ANY OTHER WARRANTIES, EXPRESS OR
IMPLIED. TEKTRONIX AND ITS VENDORS DISCLAIM ANY IMPLIED WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. TEKTRONIX' RESPONSIBILITY TO
REPAIR OR REPLACE DEFECTIVE PRODUCTS IS THE SOLE AND EXCLUSIVE REMEDY PROVIDED TO
THE CUSTOMER FOR BREACH OF THIS WARRANTY. TEKTRONIX AND ITS VENDORS WILL NOT BE
LIABLE FOR ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES IRRESPECTIVE
OF WHETHER TEKTRONIX OR THE VENDOR HAS ADVANCE NOTICE OF THE POSSIBILITY OF SUCH
DAMAGES.



SOFTWARE WARRANTY

Tektronix warrants that the media on which this software product is furnished and the encoding of the programs on the
media will be free from defects in materials and workmanship for a period of three (3) months from the date of shipment.
If a medium or encoding proves defective during the warranty period, Tektronix will provide a replacement in exchange
for the defective medium. Except as to the media on which this software product is furnished, this software product is
provided “as is” without warranty of any kind, either express or implied. Tektronix does not warrant that the functions
contained in this software product will meet Customer’s requirements or that the operation of the programs will be
uninterrupted or error-free.

In order to obtain service under this warranty, Customer must notify Tektronix of the defect before the expiration of the
warranty period. If Tektronix is unable to provide a replacement that is free from defects in materials and workmanship
within a reasonable time thereafter, Customer may terminate the license for this software product and return this software
product and any associated materials for credit or refund.

THIS WARRANTY IS GIVEN BY TEKTRONIX IN LIEU OF ANY OTHER WARRANTIES, EXPRESS OR
IMPLIED. TEKTRONIX AND ITS VENDORS DISCLAIM ANY IMPLIED WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. TEKTRONIX' RESPONSIBILITY TO
REPLACE DEFECTIVE MEDIA OR REFUND CUSTOMER’S PAYMENT IS THE SOLE AND EXCLUSIVE
REMEDY PROVIDED TO THE CUSTOMER FOR BREACH OF THIS WARRANTY. TEKTRONIX AND ITS
VENDORS WILL NOT BE LIABLE FOR ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES IRRESPECTIVE OF WHETHER TEKTRONIX OR THE VENDOR HAS ADVANCE NOTICE OF
THE POSSIBILITY OF SUCH DAMAGES.
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General Safety Summary

Injury Precautions

Product Damage
Precautions

Review the following safety precautions to avoid injury and prevent damage to
this product or any products connected to it.

Only qualified personnel should perform service procedures.

While using this product, you may need to access other parts of the system. Read
the General Safety Summairy other system manuals for warnings and cautions
related to operating the system.

Use Proper Power Cord. To avoid fire hazard, use only the power cord specified
for this product.

Avoid Electric Overload. To avoid electric shock or fire hazard, do not apply a
voltage to a termindhat is outside the range specified for that terminal.

Avoid Overvoltage. To avoid electric shock or fire hazard, do not apply potential
to any terminal, including the common terminal, that varies from ground by
more than the maximum rating for that terminal.

Avoid Electric Shock. To avoid injury or loss of life, do not connect or disconnect
probes or test leads while they are connected to a voltage source.

Ground the Product. This product is grounded through the grounding conductor
of the power cord. To avoid electric shock, the grounding conductor must be

connected to earth ground. Before making connections to the input or output
terminals of the product, ensure that the product is properly grounded.

Do Not Operate Without Covers. To avoid electric shock or fire hazard, do not
operate this product with covers or panels removed.

Use Proper Fuse. To avoid fire hazard, use only the fuse type and rating specified
for this product.

Do Not Operate in Wet/Damp Conditions. To avoid electric shock, do not operate
this product in wet or damp conditions.

Do Not Operate in an Explosive Atmosphere. To avoid injury or fire hazard, do not
operate this product in an explosive atmosphere.

Use Proper Power Source. Do not operate this product from a power source that
applies more than the voltage specified.

Provide Proper Ventilation. To prevent product overheating, provide proper
ventilation.

MTS 200 Series MPEG-2 DVB/ATSC System Analyzer Vv



General Safety Summary

Symbols and Terms

Do Not Operate With Suspected Failures. If you suspect there is damage to this
product, have it inspected by qualified service personnel.

Terms in this Manual. These terms may appear in this manual:

WARNING. Warning statements identify conditions or practices that could result
in injury or loss of life.

/N
/N

CAUTION. Caution statements identify conditions or practices that could result in
damage to this product or other property.

Certifications and
Compliances

Vi

Terms on the Product. These terms may appear on the product:

DANGER indicates an injury hazard immediately accessible as you read the
marking.

WARNING indicates an injury hazard not immediately accessible as you read the
marking.

CAUTION indicates a hazard to property includihg product.

Symbols on the Product. The following symbols may appear the product:

A\ D VAN =

DANGER Protective Ground ATTENTION Double
High Voltage (Earth) Terminal Refer to Manual Insulated

Refer to the specifications section for a listing of certifications and compliances
that apply to this product.

MTS200 Series MPEG-2 DVB/ATSC System Analyzer
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Manual Structure

This manual documents the MPEG-2 DVB/ATSC System Analyzer, Option CA
(conditional access), and DVB Channel Coding and Decoding software
applications.

If you purchased an MTS 200 Series test system and are looking for information
about installation, first-time operation, or specifications, refer t&/fh& 200

Series Hardware Installation and Specifications Compag Proliant 1600 Platform
Technical Referen¢@ektronix part number 071-0261-XX.

For the latest information about MTS 200 Series Software features and bugs,
refer to theMPEG Test System Software Version 3.0 Read Thisdeicsiment,
Tektronix part number 071-0537-XX, that accompanied your test system,
software product, or upgrade.

This manual is divided into the following sections:

Getting Started. The Getting Started section contains all the information you need
to get the MPEG-2 DVB/ATSC System Analyzer up and running.

Operating Basics. The Operating Basics section contains a tutorial that new users
should use to familiarize themselves with the MPEG-2 DVB/ATSC System
Analyzer. Experienced users can also consult the tutorial for detailed instructions
for unfamiliar tasks.

Reference. The Reference section contains in-depth descriptions of the analyzer
capabilities, the software interface, and configuration options. This section also
contains information on how to use the conditional access and DVB channel
coding and decoding software.

Appendix A: What to Do if an Application Locks Up. Appendix A describes how to
recover if the test system locks up.

Appendix B: Software Repair. Appendix B contains information you might need
to interpret system disk errors, inadvertent software erasures, or corrupt
application files.

Appendix C: Analyzer Tests. Appendix C contains bitstream tests for some
versions of MTS 200 Series software.

Glossary. Consult the glossary when you encounter an unfamiliar term.

Index.

MTS 200 Series MPEG-2 DVB/ATSC System Analyzer vii



Preface

Symbols and Terms

Related Documents

viii

Wherever possible, this manual uses symbols and terminology consistent with
Microsoft® Windows™ and MPEG-2 standards. Refer to the Windows documen-
tation (included with the test system) for definitions and explanations of
Windows terminology. Refer to th@lossaryat the rear of this manual for
definitions unique to MPEG or the MTS 200 Series test system.

@ For information about the MPEG-2 standard, click MPEG-2
helpicon in theTektronix MPEG Test Systeprogram group
MPEG-2 Help Window'

For additional information about using MTS 200 Series software to monitor,
analyze, and generate MPEG-2, DVB, and ATSC data streams, refer to the
following manuals:

The MTS 200 Series Real-Time Analyzer User Manteitronix part number
071-0076-XX, contains information about using the real-time MPEG-2 System
Analyzer application.

The MTS 200 Series Stream Creation Applications User Marigktronix part
number 071-0534-XX, contains information about using the Multiplexer, DVB
Table Editor, ATSC Table Editor, DVB Channel Coding and Decoding, Jitter
Adder, Error Injector, and Open Mux Controller applications.

The MTS 200 Series Program Stream Analyzer User Marigkitronix part
number 071-0384-XX, contains information about using the deferred-time
Program Stream Analyzer application.

The MPEG Test System Dolby Digital Audio Stream Analyzer User Manual
Tektronix part number 071-0535-XX, contains information about using the
deferred-time AC-3 Audio Stream Analyzer application.

The MTS 200 Series MPEG Audio Stream Analyzer User Maiektronix part
number 071-0192-XX, contains information about using the deferred-time
MPEG Audio Stream Analyzer application.

The MTS 200 Series Video Stream Analyzer User Mafatronix part number
071-0249-XX, contains information about using the deferred-time MPEG Video
Stream Analyzer application.

The MTS 200 Series Data Store Administrator User Mantiektronix part
number 071-0536-XX, contains information about using the Data Store (CARB)
system that is part of MTS 210 and MTS 215 test systems.

MTS 200 Series MPEG-2 DVB/ATSC System Analyzer
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Related Applications

The applications that appear in the version 3.0 Tektronix MPEG Test System
program group and Start menu depend on the system configuration and its

installed options. Table i summarizes all test system applications available in
release 3.0.

Table i: Tektronix MPEG Test System version 3.0 applications

Icon

Application title

Function

User document

?n

Real-Time
Analyzer

Real-Time Analyzer

Continuously monitor an input bitstream for
compliance with the MPEG-2, DVB S, and
ATSC PSIP digital television standards.

Private Syntax

Private Syntax Interpreter

Create table definitions used by the Real-Time
Analyzer to interpret private syntax sections.

MTS 200 Series Real-Time
Analyzer User Manual 071-0076-XX

Interpreter
CRAE Data Store Administrator Manage the data store (CARB) disks and control | MTS 200 Series MPEG Test
Texd) acquisition/generation of MPEG-2 transport System Data Store Administrator
Data Share streams. User Manual 071-0536-XX
Administrator

)

Deferred-Time

MPEG-2 DVB/ATSC
System Analyzer

Analyze transport streams and packetized
elementary streams saved to system disk or
data store (CARB) files.

Analyzer
DVB Channel Coding Code and decode transport stream files to DVB
and Decoding specifications.
B Channel

MTS 200 Series MPEG-2
DVB/ATSC System Analyzer User
Manual 071-0532-XX

MTS 200 Series Stream Creation
Applications User Manual
071-0534-XX

(Information repeated in both
manuals)

Program Stream Analyzer

Analyze MPEG program stream files.

MTS 200 Series Series Program
Stream Analyzer User Manual

071-0384-XX
MPEG Video Stream Analyze MPEG-1 and MPEG-2 video elementary | MPEG Test System Video Stream
Analyzer streams files or streams extracted from the Analyzer User Manual 071-0249-XX
Video Stream MPEG-2 DVB/ATSC System Analyzer or
Analyzer Program Stream Analyzer.
o MPEG Audio Stream Analyze MPEG-1 and MPEG-2 audio elementary | MPEG Test System Audio Stream
& Analyzer streams files or streams extracted from the Analyzer User Manual 071-0192-XX
Zudio Stream MPEG-2 DVB/ATSC System Analyzer or
Analyzer Program Stream Analyzer.
Dolby Digital Audio Stream | Analyze Dolby Digital (AC-3) audio elementary MTS 200 Series Dolby Digital Audio
E Analyzer stream files or streams extracted from the Stream Analyzer User Manual
Dolbw Digital MPEG-2 DVB/ATSC System Analyzer. 071-0535-XX
olby Digita
Analyzer

MTS 200 Series MPEG-2 DVB/ATSC System Analyzer
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Table i: Tektronix MPEG Test System version 3.0 applications (Cont.)

Icon

Application title

Function

User document

MPEG-2 Transport Stream

Create transport stream files from PSI/SI/PSIP

2 Multiplexer table files, elementary stream files, and data
Multiplexer files.
DVB Table Editor Create and edit PSI and DVB SAl table files for
E use with the transport stream multiplexer.
DWE Table
Editor
ATSC Table Editor Create and edit PSI ad ATSC PSIP table files for
E use with the transport stream multiplexer.
ATSC T able Editor
Jitter Adder Add jitter to PCR data in MPEG-2 transport

Jitter Adder

stream files.

iy

Error Injector

Error Injector

Insert or correct errors in transport stream
packets.

i

Real-Time
b uilkipleser

Real-Time Multiplexer

Configure the real-time multiplexer application to
remultiplex system and or elementary streams
for immediate output.

e

Open bMus Server

Open Mux Server

Remultiplex various MPEG inputs (system,
MPEG-2, DVB, ATSC, and elementary streams)
into a valid transport stream for immediate
output. The user interface for this application is
the Real-Time Multiplexer.

MTS 200 Series Stream Creation
Applications User Manual

071-0534-XX

@”»
Licenze
M anager

Tektronix Software
Protection

Enter or reenter the general password to enable
licensed applications.

Read This First, MTS 200 Series
Software V3.0 071-0537-XX

?

MPEG2_Partl
(ISO/IEC 13818-1)

The international MPEG-2 system standard in
Windows Help format.

none

MPEG-2 Help
Uninstall MTS Remove MPEG Test System software from the MTS 200 Series User Manuals
system disk.
Uninstall TS

MTS 200 Series MPEG-2 DVB/ATSC System Analyzer
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Software Version

Table ii lists the MTS 200 Series MPEG Test System application version
numbers supported by this manual. To verify an application version number,
selectHelp in the application menu bar; then sel&bbut from the Help menu.

Table ii: MTS 200 Series MPEG Test System (V3.0) supported applications

Supported Manual
Application version Applicable document(s) part number
MPEG-2 DVB/ATSC V5.0 and MTS 200 Series MPEG-2 DVB/ATSC System Analyzer User Manual 071-0532-XX
System Analyzer above
DVB Channel Coding V1.0 and
and Decoding above

Contacting Tektronix

Product
Support

Service
Support

For other
information

To write us

For application-oriented questions about a Tektronix measure-
ment product, call toll free in North America:
1-800-TEK-WIDE (1-800-835-9433 ext. 2400)

6:00 a.m. — 5:00 p.m. Pacific time

Or contact us by e-mail:
tm_app_supp@tektronix.com

For product support outside of North America, contact your
local Tektronix distributor or sales office.

Contact your local Tektronix distributor or sales office. Or visit
our web site for a listing of worldwide service locations.

www.tektronix.com

In North America:

1-800-TEK-WIDE (1-800-835-9433)
An operator will direct your call.
Tektronix, Inc.

P.O. Box 1000
Wilsonville, OR 97070-1000

MTS 200 Series MPEG-2 DVB/ATSC System Analyzer Xi
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Getting Started

With the MPEG-2 DVB/ATSC System Analyzer you can test transport streams
for compliance with MPEG-2, DVB, and ATSC television standards.

The information in this section explains how to install software and run the
analyzer for the first time.

Requirements

You can install the MPEG-2 DVB/ATSC System Analyzer on either an MTS 200
Series MPEG Test System or a personal computer with the following minimum
requirements:

m 150 MHz Intel Pentium processor
= 32 MB RAM

m 140 Mbytes free disk space (for MTS software) plus adequate space for
transport stream test files

m  CD ROM drive (for software installation)
®  Windows NT 4.0 operating system (Service Pack #3)
m 1024 x 768 pixel video monitor with 256 available colors

If you are installing the analyzer software on an MTS 200 Series Tektronix
MPEG Test System, refer to tMPEG Test System Technical Reference
(included with the test system) for complete installation instructions.

Software Key  You must install the software key (included with the software) on the computer
parallel port before you can start the system analyzer.

MTS200 Series MPEG-2 DVB/ATSC System Analyzer 1-1



Getting Started

To use the parallel port with the software key installed, attach any ancillary
cables directly to the software kéjhe software key will not interfere with
parallel port communications.

NOTE. To run the MPEG-2 DVB/ATSC System Analyzer, the software key must be
installed on the computer parallel poBo not remove or misplace the software
key

Logging On

To run the MPEG-2 DVB/ATSC System Analyzer software on your personal
computer or MTS 200 Series test system, use the appropriate logon procedure.

MTS 200 Series Tektronix ~ To run the MPEG-2 DVB/ATSC System Analyzer on an MTS 200 Series
MPEG Test System  Tektronix MPEG Test System, use the following procedure to log on.

1. Switch the computer power on to begin Windows NT initialization.
Initialization can take up to two minutes. Under normal circumstances, no
action is required until the Begin Loganndow appeatrs.

2. When the Begin Logowindow appears, simultaneously press the
CTRL +ALT + DELETE keys to open the Logon Information dialog box.

3. To log on to the test system, eniéfS100in the User name box, leave the
Password box blank, and pressEer (these are the default values set at the
factory). Use this logon for most of your work.

Two additional logons are available. The firsgjigest with no password. This
level has only limited access to files and applications. The second level is
administrator with MPEGZas the password. This user has administrator
privileges. You must use this logon when performing all software installations
and upgrades.

CAUTION. The administrator user logon includes all privileges. If you are
connected to a network, you may have special privileges within the network. Do
not use this logon to perform normal operations.

1-2 MTS 200 Series MPEG-2 DVB/ATSC System Analyzer



Getting Started

Personal Computer

Changing Passwords

Installing Software

You can run the MPEG-2 DVB/ATSC System Analyzer on a personal computer
that has no MTS 200 Series system hardware.

1. Switch the computer power on to begin Windows NT initialization.
Initialization can take up to two minutes. Under normal circumstances, no
action is required until the Begin Logeanndow appears.

2. When the Begin Logowindow appears, simultaneously press the
CTRL +ALT + DELETE keys to open the Logon Information dialog box.

3. Enter your user name, password, and domain. Prasg. These parame-
ters must be previously set up by your NT administrator.

You can change passwords at this time. Refer to the Windows NT documentation
instructions. If you change passwords, be sure to create a new emergency repair
disk as explained iAppendix B: Software Repair

Perform the following steps to install the System Analyzer software on your
personal computer.

1. Install the software key as describedGwitware Keyn pagel—1.
2. Log on to Windows NT as Administrator.

3. Right-click theMy Computer icon on your desktop, and then select
Explore from the resulting submenu. In the Exploring window, select the
icon that represents the disk drive onto which you will install the software
(usually drive C:).

4. Check thestatus bar at the bottom of the Exploring window to verify that the
target disk has at least 140 Mbytes of free space. You cannot install the
software on a disk with less than 140 Mbytes of free space.

B Exploring - C:A

File Edit “iew Tools Help
|AII Folders Contents of 'C:4

Desktop & | | Mame | Sizel Type | Mtﬂ
5=

E| by Computer [ Acrobat3 File Falder
i [ 3% Floppy (4] [ Bin File: Folder &

%ﬁ (0 cartd File Folder 1
() ke File Folder 8/
| 52 Misdoss on Woweslepk [E:) Matrre Fill Fricler Ty
i -2 odoon WHacques' [F] LI r:‘ | 3
|42 obiectlz) |128MB [Disk free space: 403MB] 4
Free space
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5. Place theIPEG Test System Version 3.0 Installation SoftuzibDeROM
into the CD ROM drive.

6. Click the Windows NTStart button and sele@un... from the submenu.

7. Enterd:\Setup.exe in the resulting Run window as depicted in the
following illustration. In this example] is the drive letter for the CD ROM
drive; use the drive letter that is correct for your computer.

RBun ﬂﬂ

Tupe the name of a program, folder. or document, and
windowes will open it for pou,

[~

I Eiiirinn e parate W Emony Spane,

QK. I Cancel | Browse. .. |

8. Click OK to start the software installation.

9. In afew seconds, the Tektronix MTS200 Series window appears on the
computer screen.

10. Read the Copyright and Setup text and dhiekt to proceed to the Choose
Destination Directory window.

11. The default destination folder is C:\Mts200. ClNkxt to accept the default
folder.

NOTE. It is strongly recommended that you use the default destination folder.

12. The Setup Type window opens. SelElXS Software Only Products and
then clickNext.
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Click the type af Setup you prefer, then click Nest.

TS 210 System software with hardware
TS5 215 System software with hardware

i Description
Install all MT5200 series software products. Individual
products are enabled by a licenzing password. No MTS
hardware.

< Back I Mest » I Cancel

13. The Select Program Folder window opens. Chekt to accept the default
folder name (Tektronix MPEG Test System) and continue.

14. Review the Destination Directory, System Product, and Start Menu Folder
selections in the Selection Summary window. If the selections are incorrect,
click Back and change the information as needed. Once the information is
correct, clickNext to proceed with the installation.

The setup program begins installing the software and related files. The
activity and progress gauges appear at first to show that the installation is
progressing. Installation proceeds without your input (and sometimes with
no apparent activity) for approximately 3 minutes, depending on your
computer.

Copying MTS100 Data files...
hinyeditable.exe

15. During a normal setup, the computer displays two empty program group
windows after it copies the program files to your disk drive. After the
windows appear, a message reminds you to verify that the software key is
installed.

16. Verify that the software key is installed on the parallel (printer) port as
described irSoftware Keyn page 1-1; then clicRK.
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17.

18.

19.

20.

21.

The Setup Complete window opens; cligikish to continue.

A Notepad window opens to display the Readme file. Scan the text for
important information, and then selé&ctit from the File menu to close the
window.

Another Setup Complete window opens. AcCégs, | want to restart my
computer now

Remove the test system software installation disk from the CD ROM drive
and clickFinish to complete the setup and reboot the system.

When prompted, log on as any user. The Windows NT initialization process
can take up to two minutes to complete.
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Entering the License Password
Perform the following steps to enter the software key general password.

1. On the Windows NT desktop, double-click the Tektronix MPEG Test System
icon to open the program group window.

2. Double-click theLicense Managericon in the program group window.

& Tektronix MPEG Test System H=]

File Edit “iew Help

Defered-Time  Multiplexer DB Table  DVE Channel  Jitter Adder  Error Injector
Analyzer Editar Cading and...

2 2.2

Audio Stream Video Steam ReadmeFile  Data Store MPEG-2 Hel)
Analyzer Analyzer Adririztrator

The Tektronix Software Protectiavindow appears.

"s Tektronix Software Protection

Input your pagsword and click Ok |

Cancel |

3. Consult the password document supplied with your software. ldentify the
MPEG-2 DVB/ATSC System Analyzer password.

4. Enter the three 6-character Hexadecimal numbers in the corresponding
Tektronix Software Protectiowindow entry fields. Lowercase characters are
acceptable.

5. Click OK. A Licensemessage window appeatrs.
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Running the Software

1-8

Exiting MTS 200 Series
Applications

6. If the password is correct, cli€BK to acknowledge the message. If you
made an error entering the password, diiék and return to step 3.

Restart the computer (again) to complete the MPEG-2 DVB/ATSC System
Analyzer software installation.

Locate the Tektronix MPEG Test System icon on the Windows NT desktop. If it
is not already open, double-click the folder icon to open the program group
window.

The Tektronix MPEG Test System program group window appears as shown
below. Double-click on th®eferred-Time Analyzericon to start the analyzer.

& Tektronix MPEG Test System [_ O]

Eile Edit Wiew  Help

B  Multipleser  OWE Chaneel  Jiter Adder  Error Injectar Audio Sheam Widen Sheam
Cading and... Analyzer Analyzer

2 o B B G

ReadmeFile MPEG-2Help DVE Table [rata Store Real-Time
Editar Adrniviztratar Analyzer

To exit an MTS 200 Series application, sefexit from the application File

menu or click the close box in the upper-right corner of the application window.
The current configuration is preserved and used the next time you start the
application.

Close
zer - [Statistic view] M= E3 button

YWiew Analysis  DataStorage  Window  Help 18] x|

Il ==l an (wval

In the default configuration, application information and error messages (up to
2048 KB) are automatically saved in the Windows NT Event Viewer. No
additional information is saved.
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Shutting Down the
Computer

VAN

Software Repair

To avoid loss of data and possible problems during subsequent Windows NT
initialization, always shut down Windows NT before switching the computer
power off. To shut down Windows NT, sel&fut Down from the Start menu.

s Sk

#H Start ' Tektronix MPEG Test Syst...

In the Shut Down Windows dialog box, sel&ttut down the computer?and
then clickYes After a few seconds, the Shutdown Computer window appears
with the messagk is now safe to turn off your comput&bou can now power

off the computer.

CAUTION. Do notswitch computer power off before the messaigenow safe to
turn off your computeappears. Doing so may result in lost data and difficulty in
restarting Windows NT.

If you experience operating problems following the installation of application
software or if the system becomes corrupt, ref@reating and Using an
Emergency Repair DiskndReinstalling the MTS 200 Series Softwiare
Appendix B
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Operating Basics

This section describes the features and identifies the components of the MPEG-2
DVB/ATSC System Analyzer. This section also contains a step-by-step tutorial

to introduce you to the operation and capabilities of the analyzer. The files
required for this exercise are included with the application. When you complete
the tutorial, you are encourage to analyze your own input streams and experi-
ment with all configurations and options.

If you need additional information on any topic while reading this section, refer
to theReferenceection beginning on page 3—-1. The Reference section explains
each command of the MPEG-2 DVB/ATSC System Analyzer. Explanations are
given in the following order: menu mar commands, command buttons, and
commands only accessed through mouse clicks.

Deferred-Time Analysis

The MPEG-2 DVB/ATSC System Analyzer uses several graphical views to
present transport stream data. These views give access to each field, @il each
if you wish, within the transport packets, PES packets, and the various PSI, Sl,
and PSIP tables.

Hierarchic View. The Hierarchic View is a diagram of the data components carried
by the transport stream. This view graphically depicts the MPEG transport
stream file by using icons to show the interrelationship of its components. These
icons identify each PAT (Program Association Table), NIT (Network Information
Table), PMT (Program Map Table), and PES (Packetized Elementary Stream)
packet, and three types of elementary stream (video, audio, and data). Additional
icons indicate the PID (Packet Identification) number for each data component.

For additional information on this view, referTbe Hierarchic Viewbeginning
on page 3-15.

MTS 200 Series MPEG-2 DVB/ATSC System Analyzer 2-1



Operating Basics
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Hierarchic View of Sample trp - Standard: MPEG-2 I ] B3
Buitia] PSLversion. =

Interpreted View. The interpreted view shows every field in the selected transport
packet, table section, or PES (packetized elementary stream) packet. Any packet
in the file can be accessed. You can search for errors in this view.

The interpreted view shown below is of one 188-byte transport packet in the
SAMPLE.TRP binary stream; this view can be created by double-clicking on the
TS (engine and tender) icon in the Hierarchic view.

TS - Sample. trp - Standard: MPEG-2 =] B3
Rem 1 /9300 - Position : 0B i’
symc brpte | [trpsport amor | | parloadmit tomsport PIL trhsport adaptatior cort ity
Tdicator start mdicator priority smblitg field cordrol CONTEeT
cozdrol
Lo JL o J v J e JleoJ[ o JL 1 J[ o
Payload
134
-
al| | a7

For additional information on this view, referTte Interpreted Viewbeginning
on page 3-22.

Timing Displays. Two types of timing displays are available: PCR (Program

Clock Reference) contained in the transport packet headers and PTS/DTS
(Presentation/Display Time Stamp) contained in PES packet headers. The PCRs
are shown in a graphical format indicating their arrival time. The graphical
display of the PTS/DTS shows a time line for each access unit (such as a video
frame) indicating data arrival and value of each time stamp.
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Acquiring Transport Stream and Elementary Stream Files

The standard configuration MTS 200 Series Tektronix MPEG Test System
includes sample video and audio elementary stream files and a sample transport
stream file in theCfg-trp directory. These files contain pictures, common

industry test signals, and sample signals in MPEG-2 format. Use these files as
example formats for the tutorials and to construct sample transport streams.

Two additional sources of elementary stream files are available: a CD ROM
(Tektronix part number 063-1914-XX) and the Tektronix FTP site.

Test System CDROM  To use the files on the CD ROM, either copy the files to the C:\MTS200
directory on the system disk or leave the disk in the CD ROM drive.

Audio Files. The CD ROM contains the following audio files in the Audio

directory:
15kz—064.mp2 4kz—-064.mp2
15kz-128.mp2 4kz—128.mp2
15kz—192.mp2 4kz—-192.mp2
15kz—256.mp2 4kz—256.mp2
1kz—064.mp2 Music064.mp2
1kz-128.mp2 Music128.mp2
1kz—-192.mp2 Music192.mp2
1kz—256.mp2 Music256.mp2
400-064.mp2 Sync-064.mp2
400-128.mp2 Sync-128.mp2
400-192.mp2 Sync-192.mp2
400-256.mp2 Sync—-256.mp2

The file names indicate the elementary stream bit rate. For example, the file
15kz—256.mp2ontains a 15 kHz audio tone at 0.256 Mbits/s.

The following Dolby digital audio files are also available:

acmod2_0.ac3
acmod3 0.ac3
acmod3 2.ac3
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Sarnoff CD ROM

MPEG Test System FTP

Site

Video Files. The CD ROM has a Video directory containing a 525 and a 625
directory. Thevideo\525directory contains streams with 525-line video; the
Video\625 directory contains streams with 625-line video. The directories
contain the following listed files:

100b_015.mp2
100b_060.mp2
100b_120.mp2
Bbc3 015.mp2
Bbc3_060.mp2
Bbc3_120.mp2
Cact_015.mp2
Cact_060.mp2
Cact_120.mp2

Mulb_120.mp2
Pulb_015.mp2
Pulb_060.mp2
Pulb_120.mp2
Sync_015.mp2
Sync_060.mp2
Sync_120.mp2
Tens_015.mp2
Tens_060.mp2

Mobl_015.mp2 Tens_120.mp2
Mobl_060.mp2 V700_015.mp2
Mobl_120.mp2 V700_060.mp2
Mulb_015.mp2 V700_120.mp2
Mulb_060.mp2

The file names indicate the elementary stream bit rate. ThiEOfile_060.mp2
for example, contains a video elementary stream with a bit rate of 6.0 Mbits/s.

Examples Directory. The CD ROM also contains the following files in the
Examples directory:

10khz.mp2
1khz.mp2
Demo_015.mp2

Demo_060.mp2
Sample.trp

Each MTS 210 and MTS 215 test system includes Sarnoff CDs containing even
more 525-line and 625-line test files. The Tektronix part number is STRM10x.

You can access the same signals (and any new bit streams that become available)
via anonymous FTP from the Tektronix FTP dfte.tek.comlf you have a web
browser, point it to the following URL.:

FTP://ftp.tek.com/tv/test/streams/Element/

Or, use FTP to contact ftp.tek.com. Log irmasnymous and use your email
address as the the password. MPEG files are available in the subdirectories of
ltvltest/streams/Elemeriach directory contains a Readme.txt file that describes
its contents.
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The following script illustrates the procedure for connecting to the MPEG Test
System FTP site. Your entries are indicated with bold face type. Remember to
transfer data in binary mode.

% ftp ftp.tek.com

Connected to inetl.tek.com.
220 inetl FTP server (Version wu—2.4(1) Sun Jan 29 12:29:00 GMT
1995) ready.

Name (ftp.tek.com:user): anonymous
331 Guest login ok, send your complete e—mail address as password.
Password: enter your email address

230-
230-TEKTRONIXFTPARCHIVE
230- /

230-

230 Guest login ok, access restrictions apply.
ftp> cd /tv/test/streams/Element

250 CWD command successful.

ftp> get README.TXT

The data included in this FTP site distribution is available to you on an as-is
basis. Tektronix disclaims any and all warranties, whether express, implied, or
statuary, including any implied warranties of merchantability or of fithess for a
particular purpose.

If you do not have access to FTP, contact Tektronix at 1-800-TEK-WIDE and ask
for MPEG Test System support. An engineer will help you acquire the data. If
you have Internet access but are having trouble accessing the site, contact your
local system administrator.
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Data Storage Files  If you have an MTS 200 Series Tektronix MPEG Test System you can access
Data Storage .trp files captured by the Real Time Analyzer. From the MPEG-2
DVB/ATSC System Analyzer File menu, sel€gten; then select
C:\carbO\MONO or C:\carbO\MULTI from the dialog box. You will find files
on both the Single Shot and Looping partitions.
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Tutorial: Analyzing a Transport Stream

This tutorial introduces the features and capabilities of the MPEG-2 DVB/ATSC
System Analyzer. Using step-by-step procedures and a standard sample transport
stream file, you can follow along with your test system.

NOTE. This tutorial is written assuming a basic level of familiarity with the
Windows 95 or Windows NT 4.0 operating system. If you are not comfortable
with either operating system, review the Windows NT documentation.

Getting Help

Additional information on MPEG-2 bit streams and analyzer operation is
available from the following convenient sources:

m  TheReferenceection of this manuaMlPEG-2 DVB/ATSC System Analyzer
beginning on page 3-1.

®  The analyzer Help menu.

m  The MPEG-2 Help utility, which contains applicable MPEG-2 standards in
Windows Help format.

Double-click on theMPEG-2 Help icon in the Tektronix MPEG Test System
program group window to the start the Help utility.

& Tektronix MPEG Test System M=l B3
File Edit Yiew Help

5 B E

Defered-Time  DVB Charnel  ATSCTable  DVE Table Program Stream =S
Analyzer Coding and... Editor Editar Analysis
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Starting the Analyzer Application

Double-click on théeferred-Time Analyzericon in the Tektronix MPEG Test
System program group window to the start the application and open the
application window.

& Tektronix MPEG Test System O] =]

File Edit Yiew Help

OvE Channel  ATSCTable  DVE Table Program Strearn MPEG-2 Help
Coding and... Editor Editar Analysis

Video Stream Audio Stream  Dolby Digital
Analyzer Analyzer Analyzer

Errar Injectar Jitter Adder rultiplexer

The Application Window

The following illustration notes the important features of the analyzer application
window.

MPEGZ DVB / ATSC System Analyzer [ [O) ]

Menu bar —— File Edit Selection Analysis FPCZdislog  Options Window  Help

Upper toolbar——  #B[%5| T I MPEGH2 |

Lower toolbar — w ﬂ ﬂ _’lﬂl ﬂ

Status bar — | |
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Menu Bar  The Menu Bar contains the following menus:
File. Use File menu commands to control the analyzer/disk interface and printing.

Edit. Use Edit menu commands to move among items (transport packets,
elementary stream packets, table sections) in the selected document window.

Selection. Use Selection menu commands to control extractions from a transport
stream file.

Analysis. Use Analysis menu commands to access the stream analysis functions.

Unscrambling. Use the Unscrambling menu command to access the Unscram-
bling parameters entry dialog box. Available only if Option CA (conditional
access) is enabled.

PC2 Dialog. Use PC2 Dialog menu commands to send entitlement messages to
the PC2 card reader.

Options. Use Options menu commands to select analyzer configuration options.

Window. Use Window menu commands to manage the various open document
windows.

Help. Use the Help menu to access various forms of help information.

Upper Toolbar ~ The upper toolbar contains command button shortcuts for several menu
commands. Click on a button to execute a command.

T 1L

Open Save As Hierarchic View Add View Select Standard
(to open afile)

To display an tooltip of a command button function in the status bar (at the
bottom of the application window), position the cursor over the command
button.
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Lower Toolbar

Status Bar

The lower toolbar contains command button shortcuts for the Edit menu
commands. Click a button to execute a command. The buttons are available only
when the active window contains an open file.

K 3 v
AR

First Previous GoTo  Next Last Number of items Find next error

To display an explanation of a menu selection in the status bar, position the
cursor over the menu selection.

MPEG2 DVB } ATSC System Analyzer =1 &3

Edit Selection  Analysis  FO2 dislog Options Window  Help

Citl+ D WMPE G-2 |

e EE

Erinte.
Frinter setup...

Exit

W 2| ¥

Status bar —— | ©pen an existing document

message
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Opening an Existing Transport Stream File

Open the sample transport stream Semple.trp

NOTE. You must specify the measurement standard (MPEG-2, DVB, or ATSC)
before opening a file.

1. SelectMPEG-2 from the Options menu.

2. SelectOpenfrom the File menu. A standard Windows Open dialog box
appears within the application window.

Open

Look jn: Ia Cfgtip ﬂ gl =

=] Defaulttrp

File name: IS ample.trp Open

Files of type: IStream[".TF!F';".BIN;".TS] j Cancel |

™ Open as read-only

SelectStream from the Files of type list.
SelectCfg-trp from the Look in list.

SelectSample.trp.for the File name.

o g &~ w

Click Open.
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The Hierarchic View

2-12

The Hierarchic View of Sample.trp window appears within the application
window.

Hierarchic Yiew of Sample trp - Standard: MPEG-2

4] | 57

NOTE. The Analyzer cannot generate a hierarchic view if the stream does not
contain a PAT (program association table, PID 0) or PMT (program map table).

The hierarchic view that appears when you first open a file is based on the first
versions of the PAT and PMT tables found in the stream. You can use the Next
command in the Edit menu or click on the Next command button (in the lower
toolbar) to go to the next PSI version, if any, in the stream.

When you open a multiplex file in the application window, a hierarchic view
appears. The hierarchic view uses icons to show the interrelationship of stream
components and is the starting point for many types of analyses. With the
hierarchic view, you can contextually select, display, and analyze specific
portions of the transport stream. Table 2—1 describes the System Analyzer
hierarchic view icons.
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Table 2-1: Icons used in the hierarchic view

Icon

Element type

Multiplex transport packets. This icon represents all (188/204/208-byte) transport
packets that make up the stream. If you visualize the transport stream as a train,
this icon represents every car in the train, regardless of its configuration or what it
contains.

Transport packets of a particular PID (Program ID). Other elements (tables,
clocks, PES packets) are the “payload” contained within transport packets or are
constructed from the payload of several transport packets that have the same
PID. The PID number appears under the icon.

In the hierarchic view, the icon to the right of this icon represents the payload of
packets with this PID.

Transport Packets that contain independent PCR clocks. The PID appears under
the icon.

PAT (Program association table) sections. Always contained in PID 0 transport
packets.

CAT (Conditional access table). The CAT table allows you to associate one or
more conditional access systems with the transport stream.

PMT (Program map table) sections.

NIT (Network information table). Provides access to service information tables
through the PSI/SI/PSIP commands from the Selection menu. Also used for
Private sections.

When the DVB option is selected in the Options menu, this icon can represent
Sdt, Bat, Eit, Tdt, Tot, and Tsdt sections. When the PSIP option is selected in the
Options menu, this icon can represent Mgt, Eit, Ett, T/CVct, Rrt, and Stt sections.

PES (Packetized elementary stream). This icon represents all packets that,
together, contain a given elementary stream. Individual PES packets are
assembled from the payloads of several transport packets.

MPEG video elementary stream.

ATTDIO

MPEG audio elementary stream.

Dalby Digital
Analyzer

Dolby digital (AC-3) audio elementary stream.
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Table 2-1: Icons used in the hierarchic view (Cont.)

Icon Element type
o000 Data elementary stream.
100110
1110001
D ATA,
MIP (Mega-frame initialization packet). The MIP defines the start of the
. mega-frame and the transmission characteristics of the DVB-T (terrestrial DVB)
NI transport stream.
a0 DSM CC (Digital storage media command and control).
1001110
1110001
DEM CC/D
ECM (Entitlement control message) sections.
=)
ECM
ii?ro“ EMM (Entitlement management message) sections.
. :ﬁ |
EN

Shortcut Menus. Each type of hierarchic view icon has a context-specific shortcut
menu that allows quick access to the functions available specifically for the
chosen element. Display this menu by clicking the right mouse button on the
icon. Hold the mouse button down, highlight the desired command, and release
the button to select the command.

—
Transport Packets Section

FID Map Check CRC .

hultiplex Allocation PCR Analysis Yideo Stream Analyzer |
FSl rate T-5TD Analysis

ransport Packets Save
FCR Analysis Audio Stream Analyzer

Section P!ES Packets e |
Check CRC PTS/DTS AL-3 Stream Analyzer

ranspon Packets |
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NOTE. You can select the first command on the shortcut menu (or the only
command in one-item menus) by double-clicking on the icon. For all except
elementary stream icons, this will open an Interpreted View of the packet or
section.

Exploring the TS Icon

1. Click on theTS icon with theright mouse button and hold the button down
to open the TS shortcut menu.

Transport Packets
FID kap
Multiplex Allocation
FSl rate

2. Highlight Transport Packetsand release the button. This opens an
interpreted view of the first complete transport packet in the stream.

TS - Sample trp - Standard: MPEG-2 H=] =3
ltem data —» N —
. ey bopte | [tmneport emor | | pagrload it trmeport. PID irmsport. adaptation contirnaity
Header fields —— indicator | | start inclicator | | priority Pl PRy |p—
comiral

Lo Lo M v Qe e Jf e JL s J[ o

Packet (item) —s- | [P

contents

194

NOTE. You can also open the same interpreted view by double-clicking the
TS icon.

The Interpreted View  The interpreted view shows the structure of the transport packet and provides
access to all the information contained in the packet header and payload. The
transport packet display shows one transport packet at a time.
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1. Use the command buttons on the lower toolbar to scroll through the transport
packets; notice that the Item number changes as you scroll.

MW 2 DM & b
A R

First Previous Goto  Next Last  Number of items Next error

The transport stream in Sample.trp consists of 9300 transport packets, as
indicated by the item number (Item 1/9300) at the top of the display. If an
interpreted view does not show this information when the view is first
opened, click on the Number of Items or the Last command button to add the
information to the item data.

2. Find the next packet syntax error in the stream by clicking the Next error
button. The program will search forward in the stream until it either finds an
error or reaches the end of the file. If it finds an error, it displays the inter-
preted view of the transport packet that contains the error. Because there are

no syntax errors in anyample.trgransport packets, the Analyzer displays
theNo Error Foundmessage.

@ Mo Error Found
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3. You can learn about specific packet fields by double-clicking on the
rectangle that identifies the field. Double-click the PID rectangle now.

TS - Sample.trp - Standard: MPEG-2 M=l B3
| TnportPackt | kem1/9300- Position: 0% il

ey bogte | |trmeport smor | | pagrload mit

The PID is a 13 bit field.
indicating the type of the data
stored in the packet payload.

(L 18 PID value 0x0000 is reserved
for the Program Association
Table. PID value 0x0001 is

Payload

reserved for Conditional
Access Table. PID values
0x0002-0x000F are reserved.
PID value 0x1FFF is reserved
for null packets.

4] | AW

4. Click anywhere in the interpreted view outside the field name message box
to dismiss the message. Then double-click on PID v@ltedisplay help
information about this value. In this case, the message reminds you that PID
0 always identifies the PAT.

cordrol
(o] o J[ v J[ o [MEN[ o J[ + ][ o ]

Program Association Table ‘
Tayload

5. Sometimes you can learn more by looking at field values displayed in
hexadecimal base. Use one of the following methods to display hexadecimal
values:

e bepte | [trmeport emror | | pagrload it trmeport. trmsport. adaptation conitirnity
indicator start idicator priority soambling field cordrol CONTtEr

m  SelectBasefrom the Options menu; click théexadecimd option
button in the Base dialog box; cli€K to proceed.
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The Hexadecimal View

2-18

m  Press the2 function key to toggle field values (and values in the
hierarchic view) between decimal and hexadecimal base.

s hgte s bigte
(TR
Decimal Hexaecimal

The hexadecimal view shows all bytes that make up the current item. An
MPEG-2 transport packet contains either 188, 204, or 208 bytes.

1.

Lt

—Wiew Type—

To open a hexadecimal view, click thdd View command button on the
upper toolbar. The View Type submenu opens.

Transport packet
Hexadecimal
Binany

2.

SelectHexadecimalfrom the submenu. This produces a hexadecimal view
of the current transport packet.

B TS - Sample.trp - Standard: MPEG-2 I =] B3

Transport Packet Item 1 / 9300 il

47
15
FF
FF
FF
FF

40 00 10 00 60 BO 11 00 60 C1 00 00 60 60 EO 10 00 01 EO . .
10 9D F6 57 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF . .
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF . .
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF . .
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF . .
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF . .
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF . .
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF . .
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF . .

M 4

The first few bytes appear in blue characters on the display to indicate that
they are required header information for the type of item. A transport packet
has four required bytes. The blue, required bytes may be followed by several
bytes shown in gray (for an example, use the command buttons to go to
transport packet three 8ample.trp. The gray bytes are optional or variable
header information. The remaining bytes, displayed with black characters,
are the payload or data bytes.
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3. Close both transport packet windows (interpreted and hexadecimal views).
You are ready to look at a PID map of the sample transport stream.

PIDMap  The PID map can help you find the stream location and exact packet (item)
number of a particular table section.

1. Click on the hierarchic views icon with the right mouse button. Hold the

button down to open the shortcut menu.

2. SelectPID Map from the menu.

& PID Map for Sample trp - Standard: MPEG-2 [_ (O] =]

TS packets 1 to 100 - Colours according to PSI version number 1

PHT CAT TSDT HNIT
Uideo Audio

(0000601)
(0000611)
(0000621)
(0000031)
(0000041)
(0000651)
(0000061)
(0000671)
(0000081)
(0000691)

1]

0e508
0050
0o50
0050

0050
0050

Be21

oes5e
o0e50
0e50
o508
0e50

0e50
0e50
0050

0e50
0050
0e50
0e50

0e50
0e50
oe50
0e50
0e50

0e50

0e50

0e50
0e50
0e50
0e50
0e50

0e50
0e50
0e50
ololo)

0e50
0e50
0e50

Other

0es0e
oese
0e50
0es50e

0e50
0es50
0es50

0es50e
0e50
0es50
0e50

00508
00508
0050
0050
00508

0050
00508

-

0050

0050
0050
0050
0050

AN

The PID map represents every transport packet in the stream with its PID
(for uniformity, every PID is listed in a four-digit field). The black numbers
down the left side of the window indicate the packet number of the first
packet of every row. In the map, each unique PID is color-coded according to
the type of element it identifies. For example, light green characters signify
PIDs of packets that contain PAT sections. The first PAT section is in packet

one.

3. Click theNext command buttorpf) repeatedly until you see the next light
green PID. The second PAT sectiorSample.trgs in packet 334.

4. Close the PID map. You are ready to look at the Multiplex Allocation in a
sample transport stream.

MTS 200 Series MPEG-2 DVB/ATSC System Analyzer
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Multiplex Allocation

You can use the Multiplex Allocation view to see what portion of the transport
stream multiplex is used by each PID.

1. Click on the hierarchic viewsS icon with theright mouse button to open the
shortcut menu. Seletultiplex Allocation to open the Multiplex Alloca-
tion for theSample.trpyvindow.

5 Multiplex Allocation for Sample trp - Standard: MPEG-2 IM[=] B3
HPEG-2 i!

[ rm 0=0161%16129bitsss)
[ rm 16=0022 42150 biters)
[ P 21=0151 3415053 bitsss)
Bl v 43-0011 w1075 basis)
PID 50 =61 344 (5134408 bitsis)- Prog 1 K35 1

PID 51 =03505 %3053 bite/s)- Prog LES2
PID 2110 =0011 #1075 bit/z)
PID #1001 = 37 796 #(3T70560 bits /)

Prog 1 62000 ¥(6200000 bitsis)
DAT 0161 %{16120bitesz)
HIT 0022 %2150 bitsds )

4] | AP

You may find the multiplex allocation pie chart useful for determining which
PIDs are present in the transport stream and for confirming that each PID
uses the expected amount of the multiplex.

NOTE. PID 8191 is the stuffing PID; it is not shown in the hierarchic view.

2. Close the multiplex allocation window. You are ready to look at the transport
packets of a particular PID with a minimum of clutter.

Exploring the Transport Packet Icon

2-20

The transport packet (rail car) icon represents transport stream packets that are
identified with a particular PID. Other elements (such as table sections or PES
packets) are the payload contained within these transport packets; the elements
may be fully contained within one packet or constructed from the payload of
several packets with the same PID. The PID number appears under the transport
packet icon. In the hierarchic view, the icon immediately to the right of a
transport packet icon represents the payload.
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1. Press th&2 function key (if necessary) to display hierarchic view values in
decimal base.

2. Double-click on thePID 21 transport packet icon.

The analyzer opens the TS - Sample.trp -> PIBvi2idow.

TS - Sample_trp -> PID 21 - Standard: MPEG-2 M =] B3
Rem |- Position : 133% ﬂ
ey bogte | | trmeport smor | | payload mit tanepoTt D trnsport. adaptation cortrarity
indicator start mdicator priority smbling field cordrol conmter
wordrol
Lo JL o J ¢+ Q[ e [[u]l o J[ 1+ [ «
Payload
184
-
| | H 4

You can search for errors and get additional information about the fields and
field values as you did with the transport packet at the TS level. The difference is
you are now looking at only PID 21 packets, which contain the PMT sections
that describe program one.

3. Click theLast command button in the lower toolbar to go to the last PID 21
packet in the transport stream. There are only 14 PID 21 transport packets in
the Sample.trpstream.

TS - Sample.trp -> PID 21 - Standard: MPEG-2 =] E3
ltem data — | tnsportPaet | mem 14 /14- Postion : 16230720 =
sy brgte | (trpeport amor | | payloadmit trhsport I trheport adaptatior ot ironity
Trudicator start mdicator prioTity smbling fie1d cordrol CONTeT
cordrol
[ Il 0 1T 1 1L o Al 1« oo s 1 =
4 v

The item Position is the number of the first byte in the packet relative to the
beginning (byte 0) of the transport stream file; there are 1625072 bytes in the
file (and stream) before the last PID 21 packet.
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As with the TS interpreted view, you can open a hexadecimal view of the packet
through the Add View command button. Another way to look at the packets is in
a binary view.

1. Click theAdd View button.

2. SelectBinary from the View Type submenu. The analyzer opens a window
titled TS - Sample.trp -> PID 21

Transport Packet Item 14 / 14 =
010060111 # 01000000 ¥ OEO10101 H 00011101 # COOOOOOO
0OOOER10 # 10110000 # 00010111 # OCOCOLEOO # OOOOOOO1 #
11000001 # 000Q0POCO # OCQOOEEO # 11100000 # CO110010 #
11110000 # 000QCOOCO # O0COOOOI0 # 11100000 # CO110010 #
11110000 # 000OCEOLO # OCOOD100 # 11100000 # GO110011 #
11110000 # 0O0CEOEO # OGEO1110 # 11100010 # 1110111 #
01910101 # 11111111 # 111711111 8 11111111 # 11111111 #
TT111111 # 11111111 # 11111111 # 11111111 # 11111111 8
TT1T11111 & 11111111 8 11111111 # 11111111 # 11111111 #
TT1T11111 & 11111111 8 11111111 # 11111111 # 11111111 #
T1111111 & 11111111 & 11111111 # 11111111 8 11111111 #
TT111111 # 11111111 # 11111111 # 11111111 # 11111111 8
TT111111 # 11111111 # 11111111 # 11111111 # 11111111 8
TT1T11111 & 11111111 8 11111111 # 11111111 # 11111111 #
Jj111111 # 11111111 8 11111111 # 11111111 # 11111111 _H };

The first eight-bit byte, which corresponds to the sync byte (see the
interpreted view on page 2-21), is 01000111, the binary equivalent of 71
decimal and 0x47 hex. The next three bits correspond to the following three
packet fields, and the 13 bits after that (to the end of the third byte)
correspond to the PID 00000 00010101 (which equals 21 decimal).

3. Close thePID 21 interpreted and binary view windows.

Exploring the PAT Icon

The PAT shortcut menu has two commands: Section and Check CRC.

Section PAT (Program Association Table) icons represent PAT sections,which are always
contained in PID 0 transport packets. Use the following procedure to open an
interpreted view of a PMT section.

1. Click on the hierarchic viewAT icon with theright mouse button. Hold the
button down to open the shortcut menu.
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ltem data —— Bem - Postion: 5b B
table id | (cection sppdae| | mTo Tegermed section tmpeport | (resenred Tersiot et Rt section Tact sectior
Header fields — idicator lgth | [ sremia romber || mlicwor || rember || mmbe
Le JL v JloJle Jlw JL o J[eJ[ o J[ 2 J[ o J[ o
PIOGERIL Teserred | | metanod:
Program Q —— | | mmbe D

information

Program 1 —> | | zumher
information

Section CRC——

Check CRC

2. SelectSectionfrom the shortcut menu to open an interpreted view of the
PAT.

- Sample.trp -> PAT - Standard: MPEG-2

1] | H o

NOTE. You can open the same interpreted view by double-clicking ¢&Aihe
icon.

You can do all the same things at the PAT section level that you can at the
transport packet level. You can search for errors, get information on the
fields and field values, and scroll among the PAT sections contained in the
stream.

3. Close this window.

The Analyzer automatically calculates and checks the CRC (cyclic redundancy
code) of the first PAT section when opening a transport stream file. To check the
CRC of every PAT section in the stream and compare it to the number coded into
the section’s CRC field, do the following:

1. Click on thePAT icon with the right mouse button and hold the button down
to show the PAT shortcut menu.
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2. Highlight theCheck CRC command and release the button. Because there
are no CRC errors in ttfgample.trgPAT sections, the Analyzer displays the
following dialog box:

CRC Analysis for PAT sections for Sample. trp
@ All CRC are correct

3. Click OK to close the dialog box.

4. The Message for... window also opened during the analysis. Dismiss this
window and clickNo to close the Closing of the error message view dialog
box. The purpose of the Message for... window is explained later.

Exploring the PMT Icon

The MPEG-2 DVB/ATSC System Analyzer can perform several types of
analyses on PMT (Program Map Table) sections.

Section  Use the following procedure to open an interpreted view of a PMT section.

1. Double-click the oiPMT icon to open an interpreted view of the first PMT
section in the stream.

Sample.trp -> PMT (PID 21 - Program 1) - Standard: MPEG-2

-
Progrm Map Section Rem 1- Position : 193 :I

table id | (section smdae T Teserwed section DTOETRAm TeserTed TETEinT Ok et section last section | |resermed | [PCRPID | (reserved | poogrem o
indicator lemgth roamher rommher indicator rommher Tommher

7 [ s [ s |[ o

Lo JL o Jle e Jl= 0 JLe J0 e J v J[ o J[ o ]

Etream type| |reserved | (elemertary | [recered ES ddo
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Syntax Analysis  Syntax analysis checks all PMT sections in the stream for errors and variations
from the standard. It searches for errors within the PMT itself and relative to the
other tables (NIT and SDT for example).

1. From the Analysis menu selégyntactic.

The example does not have any PMT syntax errors.

Syntactic Analysis for Sample.trp -> PMT (PID 21 - Program 1) - Standard: MPEG-2

@ Mo Error Found

2. Click OK to close the Syntax Analysis for... window.

3. Dismiss the Message for... window and clidtto close the Closing of the
error message view dialog box.

The fact that the analyzer found no syntax errors in any of the PMT sections
does not guarantee there are no such errors in the entire stream. To widen the
search do the following:

a. Click anywhere on the hierarchic view window or minimize the PMT
interpreted view; the remaining, hierarchic view window is then
automatically selected.

b. SelectSyntactic from the Analysis menu. This time, the analyzer
searches the entire stream for errors and opens a Message for... window.

The Message for... window reports errors, warnings, and information
about analyses performed in Hierarchic and Interpreted View windows.

c. Select the Message for... window and tyms the numeric keypad to
expand the window. Note that all errors in this case are in one PES
packet.

NOTE. For more information on the message window and error reporting, refer
to Message Windown page 3-69.
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4. Close the Message for... window.

During the Syntax analysis you may have noticed a message window similar
to the following illustration. For most analyses performed in the hierarchic
view, and for Go to searches performed in the interpreted view, pressing the
Escape key interrupts the running process. Use this feature to terminate an
analysis or search that becomes too lengthy. Click in the active window
before executing the keystroke.

Perform a syntactic analvsis
PES packet level
Press Escape to abort

Check CRC  You can check the CRCs in all PMT sections through the shortcut menu just as
you did with the PAT sections.

You canalso check every CRC in the transport stream just like you checked the
syntax of all items in the stream:

1. Select the hierarchic view.
2. SelectCheck CRCfrom the Analysis menu.

If CRC errors are found, the analyzer lists the errors in the Message for...
window. Becaus&ample.trpcontains no CRC errors, the analyzer reports that
all CRC are correct.

3. Click OK (or pres€NTER) to dismiss the CRC Analysis... message window.

4. Close the interpreted view window and the Message for... window.

PCR Analysis  PCR (Program Clock Reference) analysis allows you to see a graphical
representation of the PCRs versus time.

1. Click on thePMT icon with theright mouse button and hold the button
down to open the PMT shortcut menu.
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2. SelectPCR Analysisfrom the menu to open a window that diagrams the
first ten clocks in the program. (Note: If the Transport Stream Property
dialog box opens, clicOK to accept the default Mux Rate.)

4 PCR of Sample.trp (PID 50. Program 1) - Standard: MPEG-2 H[=] E3

-
PCR Clock Wiew Iifaltiplecrate: 10000000 biteisec :ll

PCEromber 1to 10

‘
I T I v

ono0z01 0.150706 0361110

1| | H o

3. Double-click on the third clock icon. This opens the PCR value box shown
below.

PCR Clock Wiew Iifaltiplecrate: 10000000 bitsésec

PCEromber 1to 10

FEIFI number 3

<

0000301

PCR Base : 7241 units

PCR Extension : 227 units

PCR Value [PCRY] 1 0.080463963 sec
Interpolated PCR [PCRI] : 0.080463985 sec
PCRI - PCRY : 0.000000022 sec
Previous PCR Arrived Since : 0.040156807 sec
Packet Humber : 636

Packet Number of PID 50 1 328

4. Click anywhere in the PCR clock window to dismiss the value box.

5. To display the values of all ten diagrammed PCRs at once, cliédihe
View command button in the upper toolbar.
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6. SelectPCR Valuesfrom the View type submenu. The analyzer creates a
window that lists the values for all ten PCRs in the diagram.

PCR walues - Multiplex rate: 10000000 bits/sec i’

PCR number 1

PCR Base 1 27 units

PCR Extension : 21 units

PCR Value [PCRY] : 0.000300778 sec
Interpolated PCR [PCRI) : 0.000300778 sec
PCRI - PCRY : 0.000000000 sec
Previous PCR Arrived Since : 0.000000000 sec
Packet Number HE]

Packet Number of PID 50 o1

PCR number 2
PCR Base : 3627 units
PrB Fytencginn . =194 units LI

You can use the command buttons on the lower toolbar to navigate among
the program PCRs.

7. Click theNext command button to show the values of the next ten PCRs
(numbers 11 through 20) in the stream.

8. Select the original PCR &ample.trgPID 50, Program 1):1 window again.
Notice that the diagram now shows PCRs 11 through 20.

9. Close all windows except the hierarchic view.

T-STD Analysis  T-STD analysis checks the selected program against the transport stream system
target decoder model defined in the MPEG-2 standard.

NOTE. The Dynamic Analysis algorithm uses the “Leak method” to transfer
video elementary stream data from the main buffer, MBn, to the elementary
stream buffer, EBn. Buffer overflow can occur when analyzing streams (such as
those created with the MPEG Test System Multiplexer application) that require
“VBV delay method” data transfer.

Refer to ISO/IEC 13818-1 for additional information about leak method and
VBV delay method buffering.

1. Select theDptions menuand verify that Visual TSTD and LTW is
check-marked.
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2. Right-click the PMT icon and sele®&STD Analysis from the shortcut
menu.

Section

Check CRC

FCR Analysis
RT_ STD Analysis

3. If a Transport Stream Property window opens, olidk to accept the
multiplex rate and continue.

Because Visual TSTD and LTW mode is selected, the analyzer opens a T-STD
Buffering Simulation window. The window contains dynamic bar graphs of the
video, audio, and system buffers; the graphs show how full each buffer is at a
given point in the simulation and also change color from blue to yellow to red as
buffer overflow approaches and occurs. The simulation is not real-time and may
take several minutes.

Y T-STD Buffering Simulation for SAMPLE TRP (program 1) =] 3

Processing packet #627 - Current time is 0.094293 s.

1 EE1

TE1 ME
vioeo | 0% — oz — %

Sime = 512 trgtes Sime = 7500 brytes Sime = 229376 trptes
TE2 E2
aupto | ox  —[20%
Sime = 512 trgtes Sime = 3584 rptes
TEBsys Bsys
SYSTEM‘ 0% —{ 0%
Sime = 512 trgtes Sime = 1536 rytes
A r 4

4. To terminate the simulation at any time, click &lgort button in the
lower-right of the simulation window. The simulation pauses and you can
choose to resume analysis or close the window.

5. Buffer overflows occur near the end of the Sample.trp simulation. To access
an error report, select the Message for... window and+-tgpethe numeric
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keypad. You may have to move the buffering simulation window aside to
gain access to the Message for... window.

% MNotes
=8 TSTD Analysis (+344)
- BB 2/7/99 3:43.25 PM=Complete™ (+344)
=B Program #1 (+349)
E@ "Crverdlow! in buffer MB1 (+344)
] Packet #8956, #8957, #8950, ., #8977 (+22)
- @gg] Packet #8979, #6980, #8981, ... #3300 (+322)

NOTE. For more information about the message window and error reporting,
refer toMessage Windown page 3-69.

6. Close all windows except the hierarchic view.

Exploring the PES Packet Icon

Interpreted View

The PES (Packetized Elementary Stream) packet icon represents all packets that,
together, contain a given elementary stream. Individual PES packets are
assembled from the payloads of several transport packets. You can learn more
about the PES packets and their PTS/DTS (Presentation and Decode Time
Stamps) through this icon.

1. Double-click thePESicon immediately to the right of the PID 50 transport
packet icon to open an interpreted view of the first video PES packet.

Sample.trp -> PES PID 50 - Standard: MPEG-2 M=l E3
Trem 1 - Position : 388 b - Time : 0000310 ﬁ,‘
packet start strenm id | | PES pachet
code prefi length
[0 [ zas [ sewes |
10 TES PES | |dataaligmere | |copyright | | erigivaler | [ PTSDTS | [ESCREag rsm.eﬂag DSMtrick additioral | | PES CRC PES DPES hender dita
smb ling justiie v ndicator copy flaze mode flaz ooy o flag flag inm Al lemgth
control
Ce o Je e e e s e Jle J e e e e J[w ]
o011 || Prs| || oool || Ds| || PESpacke
databryte
[ 3 |[aores|[ 1 |[a6163 ][ soss2 -
1] | H 4

2-30

MTS 200 Series MPEG-2 DVB/ATSC System Analyzer



Tutorial: Analyzing a Transport Stream

Sample.trp -» PES PID 50 - Standard: MPEG-2 M (=] E3

N
PES Packet Bem 21721 - Position. : 1667000 b - Time ; 1333600 ¢ —

code pref

pndxetmn ‘mmld

\PES padket |
Iength

The Item data (near the top of the window) includésree: entry. This is the
time, relative to the beginning of the transport stream, that the first byte of

the packet appears in the stream. The time is included in all interpreted views

that you open after performing an analysis involving a multiplex rate
calculation. Both PCR analysis and T-STD analysis, performed through the
PMT icon, involve a multiplex-rate calculation.

The current interpreted view offers the same options as the previous syntax
analysis of the entire stream within the PID 50 PES packet.

2. Click theNext Error button on the lower toolbar. The program checks each
packet in the stream for errors. If it finds an error, it jumps to the transport
packet containing the error. There are several errors in the last PID 50 PES
packet in Sample.trp. The errors are highlighted in red on the test system
display.

56056

10 PES
somb ling
copirol

DES
L

indicator copy flaze mode flag copy ivdo flag flag. i Al

dataaligrauert | [copyright | | crigivaler | | PISDTS | [ESCREbg rsmefhg DSMtrick additioral | | PES CRC PES |—£S}mdgrdm—|

[

e JC e | NG

Eecermed ESCR ESCR

mode | | fieldid it £lice frequency Stmﬁng l1—l?'lisl:nm'_lxet
cumml Taffuch nmcation copymﬂo Erptes I') dta begte

NN A

W\Mlollnllollzllmv&y -

| o

3. You can find out more about an error through the interpreted view. In the
upper right corner of the view window, double-click on plagket start
code prefix box to find out more about that field.

packet start
code prefe:

stream id | | PES packet

packet start code prefix
The packet start code prefix is a 24-bit
code. Together with the stream_id that
follows it constitutes a packet start
code that identifies the beginning of a
packet. The packet_start_code_prefix
is the bit string '0000 0000 0000 0000
0000 0001" (0x000001).

4. Read about the field and then click once outside the message window (but
inside the interpreted view) to dismiss the message.
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2-32

PTSIDTS

5. Now, double-click on the field value to see the value error message.

packet start
code prefi

stream id

PES packet
Iemgth

[0 ]
Error,’must be 0x000001.

6. Close the interpreted view window.

PTS/DTS analysis extracts the presentation and decode time stamps embedded in
the elementary stream and shows their relative time positions in a graphical
display window. With this display you can verify the logical sequence of all time
stamps (the PTS must arrive later than the DTS and both must follow the
associated data arrival for example) and check for the existence of B fields,

which have no DTS.

1. Click on thePID 50 PESicon with theright mouse button and the button

down to open the PES packets shortcut menu.

2. Highlight PTS/DTSand release the button. This opens a window containing
a diagram of the first four PTS/DTS events in the elementary stream.

PTS/DTS of Sample trp (PID 50. Program 1. ES 1) - Standard: M... M= E3

—— =
P2 88 .
00001 0245500 0490700
! D
@ 2
' i — »
T 1 ¥
4 | ’;

The preceding illustration reveals some errors irShmple.tr@?1D 50
elementary stream:

m  Three of the arrival times do not coincide with the start of the associated

access unit.

m  Two of the PTS/DTS events involve more than one access unit.
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Both of these errors suggest problems in the encoding process. Below is a
diagram from a correctly encoded stream.

B PTS/DTS of DEFAULT.TRP (PID 50, Program 1. ES 1) M=l B3
PIS/DTSrumbr 1104 -
5 B |
0000zl 0225500 04350700
! D
>

AN

Table 2-2 lists and explains the icons used in the PTS/DTS diagram.

Table 2-2: PTS/DTS graphic view icons

Icon | Represents Double-click for
PCR (Program Clock Refer- Time value of the PCR and location of the packet
ence) within the transport stream (TS packet number)
Arrival time of the PTS/DTS Arrival time value, time since the previous PTS/DTS

arrived, and location of the packet (PES packet
number) within the elementary stream

D DTS (Decode Time Stamp)

Time value of the DTS and location of the packet
within the elementary stream (PES packet number)

PTS (Presentation Time Stamp)

o]

Time value of the PTS and location of the packet
within the elementary stream (PES packet number)

AU (Access Unit)

Begin time

End time

Size in bytes

Type of frame (intra, predicted, or bidirection)
Reference time

+

Beginning of GOP

Not applicable
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Stream

The example timing diagram illustrates several features of a correctly encoded
MPEG-2 video stream:

4.

2-34

Access units arrive one after another, as you can see from the left side of the
diagram.

The order of access unit decoding and presentation is visible in the right
portion of the diagram.

Intra (1) and predicted (P) pictures must be decoded before presentation and
therefore have both DTS and PTS. Bidirection (B) frames are decoded and
presented at the same time and therefore have only presentation time stamps.

B frames use information in an associated P frame; the P frame must be
decoded before the B frame(s) are decoded, but is presented after the B
frame. In the example, the order of frame decoding is IPBB, but the order of
presentation is IBBP.

Double-click on the first arrival icon to reveal its values.

PTS/DTE Clodk Wiew PTS/DTE rommher 1to 4

P B |
0000301 0245500 0490700
.g D
ml Arrived number 1 —*
| Value : 0.000303178 sec v
Previous PTS/DTS : 0.00000D0D0D0OD sec
Packet PES number Ha
— —
y;)
L"'_I I - ! ¥

Click within the PTS/DTS window, but outside the value window, to dismiss
the value window.
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Viewing PSI/SI Data

5. Double-click on the first AU icon to learn more about the access unit.

PTSDTE Clock View PTS/DTS romber 1o 4

1

T +
0000301 0243500 0490700

@ 2
3 | 4
Access Unit number 1
Begin AU 1 0.000391178 sec
—— End AU : 0.116557585 sec
Size : 87036 bytes
— Type vintra (1)
Reference time 10
Begin GOP : Yes

You can navigate among the time stamps of an elementary stream with the
lower toolbar command buttons or the equivalent commands in the Edit
menu.

Experiment using the lower toolbar command buttons to move among all the
time stamps in the elementary stream (or at least that portion of the stream
saved as Sample.trp).

Close all windows including the hierarchic view of Sample.trp.

SelectDVB from the Options menu.

Open a DVB (Digital Video Broadcast) transport stream file if you have one
available.
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3. SelectPSI/SI from the Selection menu. TIRSI/SI Selection dialog box

appears.
—Type
{/BAT C PMT C CAT © TSOT
@ NIT; £ 50T © BAT CET
C BST C IDT © TOT
C OIT COBIT
' EMM ' ECM
" Private Sectian
oK. | Cancel |

4. SelectNIT and then clickOK to open an interpreted view of the first NIT
section in the stream. The exact appearance of the view will depend on the
configuration of your particular DVB stream.

: Dvb_trp -> NIT (PID 16) - Standard: DVB M=l E3
- —

tableid | [section syrtaoc Tesermed Tesermed section pretrrok: id)| E0 Tersion OuTerd Rent. section lnst section LVE etk desariptor DVE transport stream.

indicator firture use Lerigth Tesermed rommher indicator rommher romber Tesermed descriptor Tesermed Loop levgth
lenth
Lee [ 1 J0 o = J[a o J = J[ o J[ o J[ o J[ o [[[u J[ = [ J[ v [ o ]
CEC

=
| | H 4

NOTE. You can also open this view by double-clicking theHidfarchy icon or
by selectingsectionfrom the icon shortcut menu.
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5. Double-click on a descriptor field, if the NIT contains them. The resulting
descriptor message box contains an ASCII decode of the network informa-
tion associated with the transport stream.You can use the same technique to
view descriptor information in any DVB table in the stream.

LVE Twetmnorh decriptor DWE trpep ort stream.
TeseTwed desriptor Tesermed loop lensth
= X
[ descriptor
Satellite Delivery System :I

descriptor tag 67
descriptor length 1
frequency {GHz) 000.10000
orbital position {degrees]  002.0
west east flag 1 eastern position
polarisation 1 linear - vertical
modulation 1 QPsSK
symbol rate (Msymbolls)  000.0000
FECinner 5 718 conv. code rate

4 | H 4

6. Close the NIT section window.

Automatic Analysis

In the course of this tutorial, you have used the MPEG-2 DVB/ATSC System
Analyzer to perform several kinds of analysis on various stream elements. The
analyzer also has an automatic analysis feature that simplifies evaluation of the
entire transport stream, yet still permits detailed analysis of many types of errors.

The following procedure requires that you have the hierarchic view of
Sample.trp open on your analyzer display. If you closed that window, open
Sample.trp again using MPEG-2 as the standard. Refer to page 2-11 to
refamiliarize yourself with this process if necessary.
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1. SelectAutomatic analysisfrom the Options menu. The Options for
automatic analysidialog box appears.

Options for automatic analysis | ]

Choose the analyses you want
to be performed by the
automatic analysis:

[V Syntaxic

v C ist

© conistency
¥ PS1/SI1 rate

¥ PCR clocks

¥ PTS/DTS stamps Cancel |

¥ Semantic

¥ Dynamic

2. By default, automatic analysis includes all the listed tests. Automatic
analysis takes several seconds to several minutes, depending on the size and
complexity of the file, speed of your system, and the number and type of
analyses selected through this dialog box. Dynamic analysis, the last
selection in the dialog box, takes much longer than all other tests combined.
If you are following this exercise to familiarize yourself with the analyzer,
deselect Dynamic analysis.

NOTE. The MPEG-2 DVB/ATSC System Analyzer can conduct three kinds of
Dynamic analysis: T-STD (transport stream target decoder), LTW (legal time
window), and Smoothing Buffer. Automatic analysis includes only T-STD
analysis; the remaining dynamic analyses must be performed manually. Refer to
the Referencesection of this manual for more information about Dynamic
analysis.

3. SelectOK to confirm the selections and close the dialog box.
4. SelectAutomatic from the Analysis menu.

5. Click OK in the Transport Stream Property window to accept the calculated
multiplex rate and continue.

The Automatic analysis f@ample.trpvindow appears momentarily before
being covered by the Message for Sample.trp window. The Automatic
analysis for window lists the progress of each test. As the analysis proceeds,
cells in the Status column change from blank to Running to Completed. As
each test is completed, either OK or Errors (in red) appears in the corre-
sponding Result cell. To view the Automatic analysis for... window during
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analysis, drag the Message for... window to a corner of the application
window.

& Automatic analysis for Sample_ trp - Standard: MPEG-2 M=l B3
Status Result
Syntactic Completed Errors
Consistency Completed Errors
PSISIPSIPrate | Completed OK
PCR Completed OK
PTSIDTS Completed oK
Semantic Completed Errors
Dynamic Running...
Cancel all the analyses|

NOTE. To end the Automatic analysis at any time, cliekicel all the Analyses
in the bottom-right corner of the Automatic analysis for... window. To abort the
current “Running” analysis, cliclskip current task
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During the analysis, the Message for... window opens to display progress and
keep a record of errors, warnings, and information specific to each test. To
fully expand the data in the Message for... window, select the window and
type * on the numeric keypad. To learn more about the Message for...
window and error reporting, refer to page 3—69.

% Message for Sample trp - Standard: MPEG-2

= CAMTES200,CFG-TRP, Sample.trp (+357)

% MNates

Eﬁ Autormatic Analkysis (+357)
- B8 2/8/99 2:33:52 PM =Complete™ (+357)
[—j%ﬁb Syntactic Analysis *Complete® (+9)
58 PES (+9)
[—j packet start code prefic (+1)
S prp PID#50 (+1)

=] Error, must be 0x000001. (+1
b g

2 ztream i%ﬂ

E3 PES header data length (+1)
H 0010(+1)
A Marker bit (+3)
#H marker hit (+1)
- EH Stuffing Bytes (+1)
]& Cansistency Analysis *Complete™ [+Z)

=

[]@-E FEI/ Sl rate analysis *Complete*™
E§|----§ FCR Analkysis =Complete™

[ i PT3 analysis *Complete™

=
=

H-- Semantic Analysis *Complete™ (+2)
H-] TSTD Analysis *Complete™ (+344)

6. Double-click on a listed PCR, PTS/DTS, or semantic error to view addition-
al details about an error. Double-clicking a listed syntax error, for example,
opens an interpreted view of the item that contains the error. Red characters
indicate syntax errors.
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Sample trp -> PES PID 50 - Standard: MPEG-2 [Mi[=] 3
Bem 21 - Posttion : 1667000k - Time : 13336005 il
packet start stream id | | PES packet
code prefh length
[ o [ o ][ seoss
10 PES PES | [datnatigmen | [copyright | | origintor | | P15 075 | [EscRang rzsmemg DsMmice | | addmiol | |PES cRC
sommb ling priomty indicator Copy i ¥ mode flag copy o flag g
cordrol
(eIl 2 QL JL o Jle J v e M JLe J0 2 J0 + J[ e ]
010 |[ [ezs] | [Resevea| [ ESCR BSCR | [ trikmode | [ Se1aid | | memetice || fequncy | [ adamionar || ooz ||| PESpacer
‘ ‘ em]msl.im contral raffech mcation copy v Eytes data brte
[[12 |[esszaemma] [ 3 |feoszezense| [ soe ][ 0 J[ 0 J[ o [ = ][ m2 [ we [ ssmer |
-
| | B

7. Use the following techniques to learn more from an interpreted view:

m  Each block in the interpreted view represents a field of data. The field value
(or number of bytes in a data field) appears below the field name.
Press the2 key to toggle the value between decimal base and hexadecimal

base.
c o c o
T Oy F

m  Double-click on a field name for more information about the field.

aslice frequency
frech mmcation

O |

Shaffng PES packet
Erytes data bryte

additional copy info
This 7 bit field contains data
relating to copyright information.
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m  Double-click on a data field name to add a byte-by-byte hexadecimal view of
the interpreted view.

il | Bl
[ 0 e« [ e Packet PES Item 21
additional PES packet. I::
copry i data brgte
| BF 03 40 00 DA F8 A9 AC A2 C1 9C 00 6%
[ s | - 03 EO 39 79 D9 23 14 41 FO 90 81 F5 1t
v A1 7D AB 1E DC 02 EA 28 6F CE 8A 13 CE

m  Double-click on the field value/size to reveal additional information about
the value and error, if any.

I L
v L e J e J[

additioral ||| Shofme |[| PESpacket
copry i Brtes data brgte

L& 7

[ |I% 5591 |
Number of stuffing bytes. Error,
all bytes must be "1111 1111*

Return to step 6 and and explore some of the other error messages. The type
of display and information available is the same as when the individual
analysis is conducted manually (by selecting it from the Analysis menu).
Refer to theReferenceection for more information about each type of
analysis.

o

Quitting the Analyzer

This completes the tutorial for the MPEG-2 DVB/ATSC System Analyzer. Select
Exit from the File menu to quit the application.
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MPEG-2 DVB/ATSC System Analyzer

Overview

Analysis

The MPEG-2 DVB/ATSC System Analyzer allows you to analyze MPEG-2
DVB and ATSC binary streams at the following levels:

m  Transport stream (TS)
m  Packetized Elementary Stream (PES)

m  PSI (MPEG Program Specific Information), SI (DVB Service Information),
and PSIP (ATSC Program and System Information Protocol) tables

The analyzer can perform three basic levels of analyses: Syntactic (structural),
Semantic (coherence between all components of the multiplex), and Timing
(PCR and PTS/DTS clock).

The analyzer demultiplexing function allows you to select and save transport and
PES packets and PSI, SlI, and PSIP tables. The analyzer is not designed to
analyze the audio, video, or data contents of elementary streams, although you
can extract and save these component to separate files for use in other applica-
tions. If the audio and video analyzer options are installed, you can begin an
analysis of these elements with a right mouse click.

The major functions of the Analyzer application are analysis, filtering, and
information extraction (saving streams and stream components).

The application can analyze the following aspects of the MPEG transport stream
and its embedded objects:

m  Multiplex characteristic

®  Cyclic redundancy code (CRC)

m  Syntax or structure

m  Consistency

m  PSI/SI/PSIP rate

m  Program clock reference (PCR)

®  Presentation and decoding time stamp (PTS/DTS)

®  Semantics, or coherence among multiplexed components

m  Mega-frame (MIP) coherence
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®  Dynamic T-STD, LTW, and smoothing buffer usage

m  Entittlement management message (EMM) selection and diffusion (Option
CA required)

For one-step analysis of most aspects of all levels of the MPEG data stream, you
can also perform an Automatic analysis.

Filtering  The MPEG-2 DVB/ATSC System Analyzer filters enable finding and viewing
transport stream packets, PES packets, and PSI/SI/PSIP table sections that meet
up to four criteria of your choosing. You can search for rare, significant, or
troublesome stream items on the basis of these characteristics:

m  Program ID (PID)
m  The presence and value of of up to three selected packet or section fields
® A sequence of up to four bytes

m  The presence of the start of an elementary stream access unit

Saving Streams and  The analyzer gives you the ability to extract information from the binary stream
Stream Components  and save it to a file for later use or analysis. This information includes the
following:

®  Transport packets

m  PES packets

m PSI, S|, and PSIP tables
®  Elementary streams

To save elementary stream data, double-click on the stream icon in the PSI
hierarchic view. A Save as dialog box appears with the file type set to match the
type of stream. Select the appropriate drive and directory, enter a file name, and
click OK.

NOTE. You can also display video and audio elementary streams using the
optional Video and Audio Stream Analyzers (if installed on your system).
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The Application Window

MPEG2 DVB / ATSC System Analyzer [-[o]=]
Menu bar E— Eile Edit Zelection Analysis FC2dizlog  Options  Window  Help

Upper toolbar — 2225

Lower toolbar — W4 2] ] »

El !l MPEG-2

Status bar —— ||

Menu Bar

All analyzer functions occur within the application window. The menu bar is
immediately below the window title and provides access to the various analyzer
commands. The upper toolbar, immediately below the menu bar, and the lower
toolbar, below the application workspace, provide direct access to commonly
used menu commands. The status bar, on the bottom of the window, displays
information about the various menu commands and command buttons.

The Menu bar provides access to the main analyzer menus.

File Menu. The File menu controls the analyzer-disk interface. The commands in
this menu operate as in all Windows applications.@gening a File

(page 3—14) ané&xtracting and Saving Stream Elemefuiage 3—63) for more
information on opening various MTS 200 Series file types and saving transport
stream data to files.
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Open...
Sawe as.

Erint...
Frinter setup...

Exit

Ctrl+0

Table 3-1: File menu commands

Use To

Open Open an existing transport stream, packet, or PSI/SI/PSIP file
Save as Save the current selection to disk

Print Print the current view

Printer setup Change printer settings

Exit Quit the Analyzer application

Edit Menu. Use the Edit menu to navigate among sections of a stream or objects
embedded in a stream. These commands duplicate the actions of the command
buttons on the lower toolbar.

Mext
Brevious
FEirgt
Last

Goto..
Mumber of items
Mext error

Ctrl+M
Ctrl+B

The buttons

are shown below, from left to right: First, Previous, Go to, Next,

Last, Number of items, and Next error.

W4 2 [

Table 3-2: Edit menu commands
Use To
Next Go to the next item (PAT, transport packet, PES packet, table
section...)
Previous Go back to the previous item
First Go to the first item
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Table 3-2: Edit menu commands (Cont.)

Use To
Last Go to the last item
Goto Go to a selected item

Number of items

Count and display the number of items

Next error

Locate and display the next item that has at least one syntax error

Selection Menu. The Selection menu provides access to several different views of

stream data on several different levels.

Selection

ESl hierarchiz
Sl hierarchic

bultiplex
Transport packet
FES packet
Elementary stream
PSIfSI

Eilters

B

Sl hierarchic

tultiples
Transport packet
FES packet
Elementary strearm
FsI

Filters *

Table 3-3: Selection menu commands

Use

To

PSI hierarchic

Create a new hierarchic view of the transport stream represented by
the selected window.

Sl hierarchic

Display an SI (DVB) hierarchic view of the transport stream,; this
command is present only when DVB is selected in the Options menu.

PSIP hierarchic

Display a PSIP (ATSC) hierarchic view of the transport stream.

Multiplex Display an interpreted view of the transport packets (all PIDs). This
command is equivalent to double-clicking on the TS (engine and
tender) icon and is not available when a hierarchic view is selected.

Transport packet Display an interpreted view of the transport packets of a specified PID.

PES packet Display an interpreted view of the PES packets encoded in the
transport packets of a specified PID.

Elementary stream Extract an elementary stream and save it to a file.

PSI/SI or PSI Display an interpreted view of the specified PSI/SI sections; SI only
present when DVB is selected in the Options menu.

PSI/PSIP Display an interpreted view of the specified PSI/PSIP sections.

Filters Open the Filters submenu.
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3-6

Filters Submenu. The Filters submenu enables extraction of transport stream
components or objects that meet user-specified criteria. Refdters,
beginning on page 3-55, for a complete explanation.

Filters e,
Qpen...
Edit...
Sawve..

Apply...

Table 3-4: Filters submenu commands

Use To

New Create a new filter

Open Open an existing filter (*.flt) file

Edit Modify a filter

Save Save a filter to disk (*.flt) file

Apply Apply a filter to the stream represented by the selected hierarchic view

Analysis Menu. Use the Analysis menu commands to analyze stream contents and
characteristics either automatically (selected analyses one after another) or
manually (one analysis at a time).

Multiplex Characteristics  + Multiplex Characteristics  »

Check CRC Check CRC

Syntactic Syntactic

Consistency Check Consistency Check

PSI/S| Rate ESI/FSIF Rate

FCE FCE

FTS/DTS FPTS/DTS

Semantic Semantic

bega-frame (MIF) Dynamic ¥
i 3

Dynamic Automatic

Automatic EMM ,

Ehdkd »
DVB mode ATSC mode
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Table 3-5: Analysis menu commands

Use To

Multiplex Open the Multiplex Characteristics submenu

Characteristics

Check CRC Check CRCs of the various tables in the selected PSI hierarchy
(Check CRC begins on page 3-30)

Syntactic Check the stream for syntax errors
(Syntax Analysis begins on page 3-32)

Consistency Check Check for consistency within the stream

(Consistency Check begins on page 3-33)

PSI/SI or PS/PSIP
Rate

Analyze the rates of the various PSI/SI/PSIP tables within the stream
(PSI/SI/PSIP Rate Analysis begins on page 3-36)

PCR Check the program clock references in the stream
(PCR Analysis begins on page 3-37)

PTS/DTS Check the time stamps in a selected elementary stream
(PTS/DTS Analysis begins on page 3-40)

Semantic Check all transport packets for semantic errors

(Semantic Analysis begins on page 3-44)

Mega-frame (MIP)

Check the fields and syntax and semantic control of the selected
mega-frame initialization packets of the DVB stream

Dynamic Open the Dynamic (analysis) submenu
Automatic Perform an automatic sequence of analyses

(Automatic Analysis begins on page 3-53)
EMM Open the EMM submenu

Multiplex Characteristics Submenu. The Multiplex Characteristics submenu
provides access to multiplex-related information.

Multiplex Characteristics

Bate... Ctrl+R
Multiplex Allocation
PID Map
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Table 3-6: Multiplex Characteristics submenu commands

Use To

Rate Display the overall multiplex rate as calculated from the first ten PCRs
and, if the calculated rate is incorrect, enter the correct value
(Multiplex Rate begins on page 3-28)

Multiplex Allocation Display a pie chart of PID allocation in the stream
(Allocation begins on page 3-28)

PID Map Display the sequence of PIDs in the transport stream
(PID Map begins on page 3-29)

Dynamic Submenu. The Dynamic analysis submenu contains selections for
dynamic analysis of the MPEG bit stream.

Dwnamic T-5TD
LT
Smoathing Buffer

Table 3-7: Dynamic submenu commands

Use To

T-STD Conduct a transport stream system target decoder simulation
(T-STD Analysis begins on page 3-47)

LTW Check the effect of LTW (legal time window) offset and piecewise rate
field values (LTW Analysis begins on page 3-51)

Smoothing Buffer Conduct a smoothing buffer simulation
(Smoothing Buffer begins on page 3-52)

EMM Submenu. Use this menu to specify EMM analysis parameters used during
processing.

ErM selection
Diffusion rate
Diffusion holes
Discontinuity

Table 3-8: EMM submenu commands

Use To
EMM selection Specify EMM types and transport packet portion
Diffusion rate Specify EMM PID number
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Table 3-8: EMM submenu commands (Cont.)

Use To
Diffusion holes Specify EMM PID number and hole length
Discontinuity Specify EMM PID number and discontinuity type

PC2 dialog Menu. This menu sends Viaccess ECMs and EMMs to a PC2 card.
See page 3-73 for additional information. You must install Option CA (Condi-
tional Access) software to use this command.

Pz dialog

Table 3-9: PC2 dialog menu commands

Use To
PC2 dialog Send EMM or ECM selection to the PC2 card

Options Menu. Use the Options menu to set various analyzer options and to save
and restore program configurations. Refefth@ Options Menwn page 3—-66,
for more information.

Dptians

v MPEG-2 Ctrl+hd
DB Cir+D
ATSCPSIP 3

YWisual TSTD and LT
Unscrambling
Output messages in file

Base..

Eont...

Directories...
Automatic analysis...
Interpretation...

Sawe configuration..
Bead configuration...
Set default confiquratian...

Table 3-10: Options menu commands

Use To
MPEG-2 Specify MPEG-2 as the standard to open a new file
DVB Specify DVB as the standard to open a new file
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Table 3-10: Options menu commands (Cont.)

Use To

ATSC PSIP Open the ATSC PSIP submenu

Visual TSTD and LTW | Switch the graphic view of TSTD and LTW dynamic analysis on/off

Unscrambling Switch the Unscrambling option on/off

Output messages in file | Switch the output message option on/off

Base Specify the numeric base (decimal or hexadecimal) used in the
interpreted and hierarchic views

Font Specify the text font (typeface and size) used in analyzer views

Directories Configure default directories

Automatic Analysis Configure automatic analysis (specify the analyses to perform)

Interpretation Configure the interpreted view

Save configuration Save the current user configuration to a file

Read configuration Read and apply a previously saved user configuration

Set default Reset all options to the default settings

configuration

ATSC PSIP Submenu. Use this menu to specify ATSC PSIP Standards options.

Terrestrial Ctl+T
Cahle Ctrl+C

Table 3-11: ATSC PSIP submenu commands

Use To
Terrestrial Specify ATSC PSIP Terrestrial as the standard to open a new file
Cable Specify ATSC PSIP Cable as the standard to open a new file
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Window menu. Use the Window menu to manage the various analyzer windows.

Cascade

Tile

Arrange icons
Close wiew
Close all

Add wiew

¥ 1 Hierarchic %iew of SAMPLE TRFP
2TS-SAMPLE TRP

Command operation is identical to all other Windows applications, with the
exception of Add view. Use Add view to create a new window that displays
current window data in a different format. A small submenu, like those shown
below, appears when you select Add view.

—Miew Type— —Wiew Type— —Wiew Type— —Miew Type—

FSl Transport packet FCR Graphic FTS/DTS Graphic
Hexadecimal Hexadecimal PCR Yalues FTS/DTE Yalues
Binary Binary

Table 3-12: Add view menu commands

Use To

(the first choice) Create a duplicate of the selected view

Hexadecimal Create a byte-by-byte, hexadecimal view of the data

Binary Create a bit-by-hit, binary view of the data

(PCR or PTS/DTS) Create a view that lists numeric values related to the clock or time
Values stamp

Help Menu. The Help menu provides standard Windows and application-specific

information.
Contents F1
Using Help Ctrl+F1

About MPEGE DWE / ATSC Systermn Analyzer
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Table 3-13: Help menu commands

Use To

Contents Open a Help window and display the table of contents
Using help Provides general information on how to use the Help system
About... Display the application version and copyright

Upper Toolbar ~ The following table lists the command buttons found on the upper toolbar. Click
the appropriate button to select one of these functions:

Table 3-14: Upper toolbar commands

Icon Name Function

B Open Open an existing stream. Equivalent to the
= Open command in the File menu.

Save as Save streams and stream elements. Equivalent
to the Save As command in the File menu.

PSI Hierarchy Display the hierarchic structure of the current
PSI. Equivalent to the PSI hierarchic command
of the Selection menu.

i | o | T

View Create a new window similar to the current
window. Selecting this icon opens a submenu
that offers a choice of window display modes.
This selection is similar but not equivalent to
the Add view command in the Window menu.

|

MPEG-2 | DVB Standard to open new | Specify the standard to open a new file:
ATSCPSIP Terestrial | file MPEG-2, DVB, ATSC PSIP Terrestrial,
ATSCPSIP Cable | ATSC PSIP Cable. Selections identical to

those found in the Options menu.
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Lower Toolbar ~ The commands from the lower toolbar are only available if the selected
document window contains specific items (stream packets, transport tables,
elementary stream packets, PES, or PSI, SI DVB and ATSC PSIP table
sections). When the document window does not contain any of these items, the
command buttons are not available. Click the appropriate command button to
implement one of the functions described in table 3-15.

Table 3-15: Lower toolbar commands

Icon Name Function

m Start Accesses the first item. Equivalent to the First command in the Edit
menu

il Previous Selects previous item. Equivalent to the Previous command in the Edit
menu

ﬂ GoTo Goes directly to an item. Equivalent to the Go to command in the Edit

2 menu

LI Next Selects the next item. Equivalent to the Next command in the Edit
menu

ﬂl End Goes to the last item. Equivalent to the Last command in the Edit
menu

| Number Displays the number of items. Equivalent to the Number of items
command in the Edit menu

’7 Error Finds and displays the next item that contains at least one syntax error.

S Equivalent to the Next Error command in the Edit menu

Status Bar  The left side of the Status Bar displays a brief explanation of a menu entry when
you position the cursor over a menu selection in the Menu bar. The right side of
the Status Bar displays the selected standard (MPEG-2, DVB, ATSC) for the
current active window.

|He|p aboutthe MPEGE DWE [ ATSC Swstem Analyzer Current file: OWE

The Escape Key

You can terminate most activities performed by the analyzer with the Escape key,
which is located in the upper left-hand corner of the keyboard. When you press
this key, the current activity will terminate as soon as possible and the analyzer
will display the available results. Use this feature to terminate an analysis in the
hierarchic view or a Go to search in the interpreted view that becomes too
lengthy.
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If the requested activity can be terminated, a message similar to one shown
below appears when you initiate the activity. Select the active window and press
theesckey to terminate the activity.

Perform a syntactic
m%ysis
Press Escape to abort

Opening a File

The MPEG-2 DVB/ATSC System Analyzer can open MPEG-2 transport stream
files (*.trp, *.bin, or *.ts file extensions), PES packet files (*.pes extension), and
section files (*.si extension).

. . . B
To open a file, sele@pen from the File menu, click th|5_| command button
in the upper toolbar, or typerrL+0.

Open
Lok jr: I 3 Cigtip j ﬁl E =
5 Default.trp
Sample.tp
File name: I lﬂl
Filez of type: IStream [*TRP*BIN:*T5) j Cancel |
™ Open as fead-only

In the Open dialog box, do the following:

1. Select the appropriate drive, directory, and file type. Sample files are in the
c:\MTS200\Cfg-trp directory; if you want to open a file on the Data Store
Disk, change the directory to c:\CARBO.

2. Select the file to open from the files list.
3. Double-click on the file name, click tl@K button, or preSENTER.

When you open a transport stream file, a hierarchic view appears in the
application window. If you open a transport packet, PES, or section file, an
interpreted view appears.
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Table 3-16: File type definitions

File type Definition

Stream Transport stream file consisting of a packet of 188 bytes
beginning with 0x47. The analyzer performs an automatic

Transport Packet synchronization on the first three valid packets.

PES Packet PES packet file consisting of packets beginning with 0x000001

start code. The analyzer performs an automatic synchroniza-
tion on the first valid start code.

PSI/SI/PSIP Section Section file beginning with a table as the first byte.

The Hierarchic View

When you open a multiplex file in the application window, a hierarchic view
appears. The hierarchic view uses icons to show the interrelationship of stream
components and is the starting point for many types of analyses. With the
hierarchic view, you can contextually select, display, and analyze specific
portions of the transport stream. Some items (and their icons) apply only to DVB
or ATSC streams and appear only when DVB or ATSC options are selected from
the Options menu

Icon menus. Each icon type in the hierarchic view has a context-specific shortcut
menu. These menus allow quick access to the functions specifically available for
the chosen element. To display a popup menu, click on the thwittothe

right mouse button. Hold the button down, highlight the desired command, and
release the button to select the command. You can select the first command on a
menu by double-clicking on the icon.

Some example menus are shown below. Menu entries vary by icon type and the
standard selected in the Options menu (MPEG-2, DVB, ATSC PSIP).

Transpor Packets Section P!ES Packets

FID Magp Check CRC FTS/DTS
Multiplex Allocation PCR Analysis
PSS rate T-5TD Analysis

ranspont Packets |

ransport Packets Section ave
FCR Analysis Check CRC Audio Stream Analyzer
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3-16

PSI Hierarchic View

Double-click for an interpreted view. You can double-click on a table icon to
display an interpreted view of the table section. For additional information on the
interpreted view, refer tdhe Interpreted Viewn beginning on page 3-22.

Scrambling Information. If a portion of the stream is scrambled, the base icon
incorporates the lock symbol.

Transport stream and packetized elementary stream scrambling is identified at
the following levels:

al o
L

5B |3 | e

The figure below shows the PSI hierarchic view of a simple MPEG-2 transport
stream.

When you open a stream, a consistency analysis is performed on the first 3,000
valid transport packets of the file and the results displayed.

Hierarchic Yiew of Sample.trp - Standard: MPEG-2 IS [=] E3
Buirin] PSTmarcion 1=

4] | H o4

The analyzer can generate a hierarchic view only if the stream contains a PAT
(program allocation table, PID 0) or PMT (program map table).

The hierarchic view that appears when you first open a file is based on the first
versions of the PAT and PMT tables found in the stream. Udgekiscommand

in the Edit menu, or click on the Next command button (in the lower toolbar), to
go to the next PSI version, if any, in the stream.
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Stream Elements and Icons. Hierarchic view icons represent the various elements
that make up or are embedded in the transport stream.

Table 3-17: Icons used in the PSI hierarchic view

Icon

Element type

Multiplex transport packets. This icon represents all (188/204/208-byte) transport
packets that make up the stream.

Transport packets of a particular PID (Program ID). Other elements (tables,
clocks, PES packets) are the payload contained within transport packets or are
constructed from the payload of several transport packets that have the same
PID. The PID number appears under the icon.

Transport Packets that contain independent PCR clocks. The PID appears under
the icon.

PAT (Program Association Table) sections. Always contained in PID 0 transport
packets.

CAT (Conditional Access Table). The CAT table allows you to associate one or
more conditional access systems with the transport stream.

PMT (Program Map Table) sections.

NIT (Network Information Table). Provides access to MPEG-2 PSI, DVB SI, and
ATSC PSIP program and service information tables through the PSI/SI/PSIP
commands in from Selection menu. Also used for Private Data sections.

PES (Packetized Elementary Stream). This icon represents all packets that,
together, contain a given elementary stream. Individual PES packets are
assembled from the payloads of several transport packets.

MPEG video elementary stream.

MPEG audio elementary stream.

Dralby Digital
Analyzer

Dolby Digital (AC-3) audio elementary stream.

010010
1001110
00

DATE

DATA (data elementary stream).
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Table 3-17: Icons used in the PSI hierarchic view (Cont.)

Icon Element type
HMIP MIP (mega-frame initialization packet). Special DVB-T transport packets in PID 21
B | (0x15)
o010 DSM CC (Digital Storage Media Command and Control).
sonon
DEM CC/T
ECM (entitlement control message) sections.
()
ECM
ii?ro“ EMM (entitlement management message) sections.
B i)
ENMIA

Table 3-18: Special hierarchic view symbols

Symbol | Significance

O ] The question mark is added to a TS icon when the transport packets have

15} undefined PIDs and are not referenced by any PSI table. (This is permissible in
MPEG-2, but may indicate a PSI configuration problem).

= The lock symbol, superimposed on an icon, indicates that part of the stream is
A7} | scrambled. Scrambling on the transport stream level is indicated by a lock on the
TS (rail car) icon and the following PES and ES icons; scrambling on the PES level
il is indicated by a lock only on the PES and ES icons.

A red square (border) surrounding a base icon after a Consistency analysis
indicates that the data type, declared in a PSI table, is not valid.

Ared X over a base icon as a result of Consistency analysis indicates that a
specific PID, declared in a PSI table, cannot be found in the transport stream.
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SI (DVB) Hierarchic View If the open transport stream file contains DVB Sl tables, you can use the Sl
hierarchic command in the Selection menu to display an Sl hierarchic view.

DVB_SAMP.TRP -> DVB » 1] E3

i =

[Ty Ts goatgd= Gyt g F |
Ts1

H2 CIMEN | 31 Ell

S Eit —E

21 E21

I

I
31
m :

1| 07

Stream Elements and Icons. The Sl hierarchic view uses the icons described in
the table below.

Table 3-19: Icons used in the Sl hierarchic view

Icon Element type

Nit (Network information table) sections.

B

t

Sdt (Service description table) sections.

Lo
=L
—

S (Service information) sections.

Eit (Event information table) sections.

Bat (Bouquet association table) sections.

Transport stream referenced in NIT and BAT tables.

s

Event referenced in an EIT table.

Ll B E v

TV service referenced in a SDT table.
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The PSIP (ATSC)
Hierarchic View

3-20

Table 3-19: Icons used in the Sl hierarchic view (Cont.)

Icon Element type

Radio service referenced in a SDT table.

Txt Teletext service referenced in a SDT table.

NOTE. Use theNextcommand in the Edit menu, or click on the Next command
button (in the lower toolbar), to go to the next Sl version, if any, in the stream.

If the open transport stream file contains ATSC PSIP tables, you can use the
PSIP hierarchic command in the Selection menu to display a PSIP hierarchic
view.

newAtsc. TRP -> ATSC - Standard: ATSC PSIP Temes... =] E3
— B
Crmmert dateime : 01061950 - 00:00:00
oM -
FREEEE O
1 Ts 1 T¥lest | 0-3h Public  ETT0
BnaE
36k Leaming  ETT-1

O EE

TS
Data |
od

TWTest

B
=1

W~ =
B
=1

T
m
=

&

T
I
E
=1

TWTest

E

T
iy
=t

2

[
2
=1

&

0440001

T
|
m
=

TWTest

&

T
m
=

2

T
m
=

&

4] | >
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Stream Elements and Icons. The PSIP hierarchic view uses the icons described in
the table below.

Table 3-20: Icons used in the PSIP hierarchic view

Icon Element type

Mgt (Master guide table) sections.

TVct sections.

-]
-
o

CVct (Cable virtual channel table) sections.

3

Eit (Event information table) sections.

Ett (Extended text table) sections.

Transport stream referenced in TVCT and CVCT tables.

Event referenced in EIT and or ETT tables.

B EE

[=1
=
=
=

Digital TV virtual channels referenced in VCT tables

Analogic TV virtual channels referenced in VCT tables.

1K

Radio virtual channels referenced in VCT tables.

Rrt (Rating Region Table) sections.

H
1

Stt (System time table) Sections.

(0

Data virtual channels referenced in the VCT table.

o
Ed

L=
o D
o

Virtual channels referenced in VCT tables but of unknown type or an unreferenced
channel.

O

NOTE. Use theNextcommand in the Edit menu, or click on the Next command
button in the lower toolbar, to go to the next PSIP version, if any.
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The Interpreted View

3-22

[tem Information

The interpreted view provides access to the various fields and syntax and
semantic control functions within the transport stream.

To create the interpreted view, double-click on one of the multiplex element

icons in the hierarchical view, such as a transport packet, packetized elementary
stream, mega-frame initialization packet, or table section. If errors are detected in
the interpreted view, erroneous fields (and their values) appear in red.

The interpreted view of a transport stream packet is shown below.

TS - SAMPLE. TRP M=l B3
Trem 1 /9300 - Position :0b =

e bepte | [trmeport emror | | pagrload it trmeport. trmsport. adaptation conitirnity
indicator start idicator priority soambling field cordrol CONTtEr

corirol
[n ] e Q0 v e e[ o JL 1+ J[ o

Payload

134

A r 4

The currently interpreted packet or section is called an “item.” Information about
the items relationship to other items and position in the transport stream appears
near the top of the interpreted view window.

TS - SAMPLE. TRP M=l B3
Rem 2 /9300 - Position : 188 - Time : 0000150 ﬂ

bt

Type ltem number Position Time

Item information includes the following:

®m  The item number is the position of the current item relative to all such items
in the transport stream. The total number of items (9300 in the example) is
displayed if you used a command button (in the lower toolbar) to go to the
last item or to count the items in the stream. You can also use command
buttons to move back and forth among the items and to search for an item
with a syntax error. Refer fbhe Lower Toolbaron page 3—-13, for more
information.

m  The position is that of the firslyte in the item relative to the beginning of
the transport stream. The example item is the second 188-byte packet in the
stream; it begins with byte 188.
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®  The time is relative to the beginning of the stream and is displayed after a
multiplex rate calculation. Perform a multiplex rate calculation by selecting
it from the Multiplex characteristics submenu of the Analysis menu or by
typing CTRL+R. The analyzer also performs the calculation as part of several
other analyses, including PCR, PSI/SI rate, PTS/DTS, and Dynamic.

Fields  The interpreted view shows the fields of information and data that make up the
section or packet. Each field is represented by a name box and a value rectangle
below it. Fields vary in length from one bit to many bytes. The width of each
box/rectangle does not indicate the length of the field. You can configure the
interpreted view, through the Interpretation command on the Options menu (see
page 3-25), to show the length or positionbiss) of each information field.

The length or position is indicated below the value rectangles.

TS - SAMPLE.TRP TS - SAMPLE.TRP
e 149300 -Posi e 149300 -Posi
e bepte | [trmeport emror | | pagrload it tmneport e bepte | [trmeport emror | | pagrload it trmeport.
(]« ][+ [ o J[o] (oo J[ v [ e J[e]
1 1 1 13— — —F — 10 11
Payload Payload
134 134
[T [T

The length of data fields, such as the Payload in the above windows, is always
shown (in decimal number bfytes) in the value rectangle. Value rectangles of
information fields contain the value of the field. To switch information field

values (but not data field lengths) between decimal and hexadecimal base, press

ther2 key.
symc bpte eyme opta
R
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3-24

Double-click on the name box for an explanation of a field.

-
_Tm\spmpﬂdﬂt Trem 2 /9300 - Positicon : 138 - Time : 0000150 5 j
N |mrwport emor | | payloadwit || trweport trmeport aduptation | | contirmity
indicator start idicator priority soambling field cordrol CONTtEr
corirol
sync byte = [ o [+ [ o

The sync_byte is a fixed 8 bit
field whose value is '0100
01171" (0x47).

[

KN oW

Double-click on the value rectangle for additional information about the value.

e bepte | [trmeport emror | | pagrload it trmeport. P trmsport. adaptation conitirnity
indicator start indicator | | priority scmbling field cortrol counter
cordrol
L]0 J[ v J[ o ] [ o Q[+ [ o
May be assigned as
R network_PID,
program_map_PID,
L 18 elementary_PID, or for other
purposes.

Double-click on a data field name to add a byte-by-byte hexadecimal view of the
interpreted section, table, or packet.

I|E B SAMPLE.TRP —> PES PID 50:2
1] 1]
Packet PES Item 5 7 21
00 00 01 E@ C3 4B &0 CO OA 31 00 03 ES AT
- F4 S0 DD 8D 06 SO 01 BS DB OE 20 SO A1 E8
AN 9C 9E 76 03 52 CO 6B A1 40 03 AA 28 AF EB

You can also display a hexadecimal view or binary view of any section or packet
by selecting the Add view command from the Window menu or by clicking on
the Add view command button in the upper toolbar.
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Interpreted View Options

Double-click on the descriptor field name in an Sl table (NIT, SDT, EIT, or BAT)
section for an ASCII decode of the descriptor information.

transport original Tesermed
stream id retmrork id | | fishre use

L3
L s [ e | e
trmspart original Tesermed trmepert Cable deli\fery =
FmmL | | e || Somese || SR descriptor tag 68
s L= L= ] = ]| descriptor length 1
frequency (MHz) 2000.0000
trasport | | originl || mesaved || trnsport DVR reserved 4095
FmmL | | e || Somese || SR FEG outer 2 (RS2
C e [ s [ v [ =« |[ modulation 2 (32 @4 _
. Cotn a4 s s anan _>l7|
[Femsport | [ origirat | [ zeseved | [ smnspere ] e

You can customize the appearance of the interpreted view through the Interpreta-
tion command on the Options menu. The Interpreted view options dialog box,
with default selections, is shown below.

The Length and Position settings, explained on page 3-23, apply to all inter-
preted views. You can use the remaining controls to determine which fields
appear in transport packet, PES packet, or (table) section interpreted views.

Interpreted view option | ]
— Type
C PES packet  Section [Length [ Position
List Display

0- sync byte = 0- sync byte =
1-transport error indicator 1- transport error indicator

2- payload unit start indicator 2- payload unit start indicator

3- transport priority 3- transport priority

4-PID 4-PID

5-transport scrambling control > | 5-transport scrambling control

6- adaptation field control 6- adaptation field control

7- continuity counter 7- continuity counter

8- adaptation field length | 8- adaptation field length |
9- discontinuity indicator 9- discontinuity indicator

10- random access indicator 10- random access indicator

11- elementary stream priority indicatc e | 11- elementary stream priority indicatc
12- PCR flag 12- PCR flag

13- OPCR flag 13- OPCR flag

14- splicing point flag 14- splicing point flag

15- transport private data flag 15- transport private data flag

16- adaptation field extension flag 16- adaptation field extension flag
17- PCR base hd 17- PCR base hd

Al ¥ 'Reserved' field
OK Add all | Delete all I Cancel
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To configure the options, do the following:

1. Click theoption button in the Type field to select the type of interpreted
view you want to change.

2. The default display is All fields, including the Reserved field. To hide a
field, select it in the Display list box and click the button.

3. To show just a few fields, clicRelete all this clears the display box, All
check box, and ‘Reserved’ field check box. Then select a field name from
the List dialog box and click the> button. Repeat this until all the fields
you want to display are listed in the Display box. If you also want to display
the Reserved field, select that check box. Qliék. The changes take effect
immediately.

4. If you made changes to the displayed fietd$yWarning, display option***
appears at the top of the interpreted view window.

TS - SAMPLE. TRP M=l B3
Rem 179300 - Positionn: 0b  **% Wamning, display option **+* ﬂ

[emetiyte] [rrmeport eor| | prytondntt | [ mnsport | [ 20 | [ tmmepont | [ adaptation | [ contiensiey |

5. To restore the interpreted view to the original configuration, skltat
pretation from the Options menu, click the appropri@yge option button,
click eitherAdd all or theAll check box; then clickOK.

Saving an Interpreted  You can store a transport stream or PSI, DVB Sl, or ATSC PSIP table.
View

Hexadecimal and Binary Views

You can add a hexadecimal view of the current interpreted view item by
double-clicking on a payload or data bytes name box. However, some items such
as table sections do not have these fields. To create a hexadecimal or binary view
for any interpreted view item, either click on #ed view command button (in

the upper toolbar) or select tAeld view command from the Window menu. A
submenu, appropriate to the current item, appears as shown:

’E —Wiew Type—

Transport packet
Hexadecimal
Binary
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Select the top submenu command (Transport packet in the example) to add a new
interpreted view; select Hexadecimal or Binary to view the bytes or bits that are
the basis for the interpreted view.

The Hexadecimal View  The hexadecimal view shows the contents of the current item on a byte-by-byte
basis. The first few bytes appear in blue characters on the display to indicate that
they are required header information for the type of item. A transport packet has
four required bytes; a PES packet has six. The blue, required bytes may be
followed by several bytes shown in gray. The gray bytes are optional or variable
header information. The remaining bytes, displayed with black characters, are the
payload or data bytes.

The hexadecimal view window shows the number of the displayed item, just like
the interpreted view. When you use the command buttons to move among similar
items in the stream, the hexadecimal view changes to display the contents of the
current item.

TS - SAMPLE TRP:2

Transport Packet Item 3 / 9300 ii

47 40 32 30 07 90 00 00 0O OD FE 15 00 00 ©1 EO C3 4B 80 CO
0A 31 00 01 E8 87 11 00 01 CC 67 00 00 01 B3 2C 02 40 13 OE
AB 23 81 10 11 11 12 12 12 13 13 13 13 14 14 14 14 14 15 15
15 15 15 15 16 16 16 16 16 16 16 17 17 17 17 17 17 17 17 18
18 18 19 18 18 18 19 1A 1A 1A 1A 19 1B 1B 1B 1B 1B 1C 1C 1C
1C 1E 1E 1E 1F 1F 21 00 00 01 B5 14 82 00 01 00 00 00 00 O1
B8 00 08 00 0O 00 GO0 01 OO OO0 OB 30 C8 OO0 00 01 BS 8F FF F3
8C 00 00 00 01 ©1 ©A 8D F1 2A 1F 25 25 C8 DE 88 01 F8 9C 73
DF 27 94 BA 3A 1E AD ET CO 72 60 00 C5 09 28 DE 84 C9 F1 8E
A4 38 DC 73 20 A3 2D BO

| r 4

The Binary View  The binary view displays the current item on a bit-by-bit basis. The same
character color conventions used in the hexadecimal view apply to the binary
view. The contents will also change when you use the command buttons to move
among items in the stream.

TS - SAMPLE TRP:3 I =] B3
Transport Packet Item 3 / 9300 ii

01000111 # 01000000 # 00110010 # 00110000 # 0DOOOT11 #
10010000 # 0O0DOOOOO # OOCOOOOO # ODOOOOCOD # OOOO1101 #
11111110 # 00010101 # 00000000 # ODOOOOCOD # OOOOOOO1 H
11100000 # 11000011 # 01001011 # 10000000 # 11000000 H#
00001010 # 00110001 # OCODOOOOO # OOOOOOO1 # 11101000 #
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Multiplex Analyses

The Multiplex Characteristics commands provide valuable information about the
way programs are multiplexed in the MPEG-2 transport stream. To access these
commands, seleddultiplex Characteristics from the Analysis menu; then
select one of the following entries: Rate, Multiplex Allocation, PID Map.

Multiplex Rate  To calculate the multiplex rate of a transport stream, select the window that
contains the hierarchic view and then either sé¥até from the Multiplex
Characteristics submenu or typerL+R. The Transport Stream Property dialog
box appears, displaying the multiplex (mux) rate and the number of programs in
the stream.

Transport Stream Property

Mux Rate [bitss)

Murber of programs 1

Ok I Cancel

The analyzer calculates the multiplex rate from the first ten PCRs found in the
transport stream. Because the sample is small and the precision of the number is
high, there can be error in the calculation. To ensure maximum accuracy of
analyses that use the multiplex rate to calculate results and detect errors, you can
enter the actual multiplex rate (if you know it) in the dialog box.

For example, if the exact multiplex rate of a stream is 10 Mb/s instead of the
reported 9,999,999 bhits/s, enter 10000000 in the Mux Rate text box before
clicking OK. This increases the accuracy of subsequent PCR, PTS/DTS, and
Dynamic analyses, which use the multiplex rate in their calculations.

Allocation SelectMultiplex Allocation from the Multiplex Characteristics submenu to see
a pie chart of the transport stream. The chart shows the stream fraction occupied
by packets of each unique PID.

3-28 MTS200 Series MPEG-2 DVB/ATSC System Analyzer



MPEG-2 DVB/ATSC System Analyzer

= Multiplex Allocation for Sample_tip [_ (O]
e

[C] s 0=0.181 % (16120 bitsts)

[ P10 16 =0.022 % (2150 bitsis)

[ P10 21 =0.151 % (15055 bitsts)

[ Fi0 45=0.011 % (1075 bitsiz)

[ Fim 50 =514 % (B15#409 bitsls) - Frog 1ES 1
B F1m 51 =0.505 % (0557 bitsts) - Prog 1 EE 2
[ F1m 9110 = 0.011 % (1075 bitsis)

[ 10 9191 = 57.796 % (5772569 bitsts)

FProg 1 :6Z2.000 % (BE00000 bits's)
PAT 0,161 % (16120 bitals)
HNIT 1 D022 % (2180 bitals)

4] | AW

The analyzer calculates the percentages shown in the graph key by dividing the
actual number of transport packets of a given PID by the total number of packets
in the transport stream file.

All PIDs found in the transport stream are represented; those that are not
referenced in a PAT or PMT will appear in the hierarchic view only after a
consistency check (described un@emsistency Cheakn page 3-33).

PID 8191 is reserved for stuffing bytes; it is not shown in the hierarchic view.

PIDMap  To open a PID map of transport stream file, select the hierarchic view and then
selectPID Map from the Multiplex Characteristics submenu. A window
containing a PID map of the first 100 packets appears in the application window.
Use either the Edit menu commands or the command buttons in the lower
toolbar to display the PID maps of the other 100-packet portions of the stream.

The PID map lists the PID of every transport packet in the stream. In the map,
each packet is represented by its PID, and each unique PID is color-coded
according to the type of element it identifies. For example, the PIDs of packets
that contain data for video elementary streams are displayed in light blue
characters.
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B PID Map for SAMPLE. TRP M=l B3
TS packets 1 to 100 - Colours according to PSI version number 1f1
PHT NIT

Uideo Audio Other

(0000001) 0021 0050 0050 0050 0050 0050
(00B0B11) 0056 0050 0050 0050 0050 0050

(0000621) 0050 0050 0050 0050 0050 0050

(0000631) 0050 0056 0050 0050 0050 0050

(0000641) 0050 BOSH 0050 0050 0050 0050 0050
(0000051) 0050 0050 0050 0050 0050 0050
(0000061) 0050 0050 0050 0050 0050 0050
(00000T1) 0050 0050 0050 0050 0050 0050
(0000081) 0050 0050 0050 0050 0050 0050

(0000091) 0050 0050 0050 0050 0050 0050

K| oy

Check CRC

Many MPEG-2 tables (such as the PAT, PMT, and SDT) have CRC (Cyclic
Redundancy Code) fields. CRC field values are calculated from table data during
encoding. The decoder performs an additional calculation based on the received
data and compares that result to the field value to verify correctness.

The analyzer automatically calculates and compares the CRC of the first PAT
section when opening a transport stream file. Use the following procedure to
check all CRCs in a transport stream.

1. Select the stream PSI hierarchic view.
2. SelectCheck CRCfrom the Analysis menu.

3. During the analysis, the Message for... window opens to report errors,
warnings, and analysis-specific information. To expand the messages, select
the window and type on the numeric keypad. To learn more about the
Message for... window, see page 3-69.
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4. If the message window identifies CRC errors, double-click on the associated
packetmessage entry to open an interpreted view of the section containing

the error.

E-efe EAMTS1004Bad_crotp (+106)
MNotes

t % Opening messages (+27)
= By CRCAnalysis (+79)
- BBy, 1/29/991:44:57 PA =Complete™ (+79)
=1 PAT (+27)
- Frp PID #0 (+27)
=8 Bad CRC(+27)
. %Packet#h #2,#3, ., #27 (+27)

5. Erroneous field values are displayed in red characters. Double-click on the
bottom value rectangles to confirm the error.

- Bad_crc.trp -» PAT - Standard: MPEG-2 [_[O0]

Prognm dssociation Section Bem 1 - Position : 9450

tableid | [section symdae| | Zaro TeseTTed Saction trmeport. Tesermed THTE ik CITeNE Tzt section last section
indicator length stream id roamher indicator rommber Tommher

progem | |Teserred | [progmmmap
I

ProgRm | [Teserved | [progmmmap
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Syntactic Analysis

3-32

Use the following procedure to perform a Syntactic analysis:

1. To analyze all elements in the transport stream file, select the hierarchic view

and selecSyntactic in the Analysis menu. To analyze the syntax of a single

stream element, open an interpreted view of the element (double-click on the

icon in the hierarchic view) and sel&yntactic from the Analysis menu.

2. During the analysis, the Message for... window opens to report errors,
warnings, and analysis-specific information. To expand the messages, select
the window and type on the numeric keypad. To learn more about the
Message for... window, see page 3-69.

3. If the message window identifies Syntax errors, double-click on the
associatedPacketmessage entry to open an interpreted view of the section
containing the error.

Eml: CAMTS2004CFG-TRPYSample trp (+9)

Motes
= y Syntactic Analysis (+3)

3-8 1/29/991:15:03 PM=Complete™ (+9)
= PES (+9)
[—j packet start code prefix (+1)
B ‘}w PID #50 (+1]
=t @ Errar, mustbe 0x000001. (+1)

e Facket#21 (1)
J stream iﬁ)

i PES header data length (1)
L 000 (+1)

il harker bit (+3)

A marker bit (+1)

Il Shyffing Bytes (+1)

- - -

4. Erroneous field values are displayed in red characters. Double-click on the
bottom value rectangles to confirm the error.

SAMPLE TRP -> PES PID 50 [H[=] 3
Trem 21 - Position : 1667000 ﬂ

P'IS DTS DEMirick

mode flag

B =

[T T == e
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Consistency Check

The Consistency check verifies the consistency of several table and stream items
within the PSI (MPEG-2), SI (DVB), and PSIP (ATSC) hierarchic views.

NOTE. The analyzer performs a PSI consistency check on the first 3000 valid
transport packets when you first open a transport stream file. Errors can easily
occur in later packets; always conduct a manual consistency check to eliminate
the possibility of consistency errors in the rest of the transport stream.

PSI Coherence  The PSI consistency check reviews the following items:
m [nternal PSI table and PMT descriptor consistency
m  PSI| table and transport stream coherency:
m  Missing PAT and PMT PID references
m  Conformance of stream-types to standards
m  Missing PCRs in PCR_PID referenced packets

m |ocation of nonreferenced PID transport packets

SI Coherence  The Sl consistency check reviews the following items:

m  Required transport stream Sl tables: NIT actual, SDT actual, EIT actual
(present/following), TDT

m Internal Sl table coherence
m  PSl| and Sl table:
m  Coherence of transport_stream_id between SDT actual and PAT
m  Coherence of transport_stream_id between NIT actual and PAT
m  Coherence of service_id between SDT actual and PMT program_number

Table 3-21 identifies the SI Consistency Check abbreviations used in the error
message windowr denotes an integer value.
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Table 3-21: Sl consistency error abbreviations

Abbreviation Meaning

Sn Section number n (software order)
Ln Loop number in section n

FDL First descriptor loop

Dn Descriptor number n in the loop
Nid n Network_id=n

Tidn Table_id=n

Tsid n Transport_stream_id = n

Sidn Service_id=n

Onid n Original_network_id=n

Eidn Event id=n

Bidn Bouquet_id=n

Pnn Program number n

Snn Section number n

Vnn Version number n

PSIP Coherence  The PSIP consistency check reviews the following items:

®  Required transport stream PSIP tables: MGT, TVCT, CVCT, EIT, ETT,
RRT, STT

m Internal PSIP table coherence

m  PSland PSIP table:
m  Coherence of transport_stream_id between the TVCT,/CVCT and PAT
m  Coherence of program_number between the TVCT/CVCT and PAT

m  Coherence of channel definition service location descriptor (TVCT
terrestrial or CVCT cable) and elementary stream description of the
corresponding program in the PMT

Table 3-22: Sl consistency error abbreviations

Abbreviation Meaning

Sn Section number n (software order)
Ln Loop number in section n

GDL General descriptor loop

Dn Descriptor number n in the loop
Tidn Network_id=n
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Perform Manual Check

Perform Automatic Check

Table 3-22: Sl consistency error abbreviations (Cont.)

Abbreviation Meaning

TidExt n Table_id_extension=n
Tsid n Transport_stream_id = n
Sid n Source_id=n

Eidn Event id=n

Rrn Rating_ region =n

Pnn Program number n

Snn Section number n

Vnn Version number n

Use the following procedure to perform a manual consistency check:

1.

SelectMPEG-2, DVB, or ATSC PSIP from the Options menu to include
PSI, SI, or PSIP coherence in the search.

Select the hierarchic view of the stream you want to check.
SelectConsistency Checkrom the Analysis menu.

During the analysis, the Message for... window opens to report errors,
warnings, and analysis-specific information. To expand the messages, select
the window and type on the numeric keypad. To learn more about the
Message for... window, see page 3-69.

NOTE. The windows messagaknown PlDappears if a selected stream
contains tables in a standard not selected in the Options menu.

With DVB or ATSC selected in the Options menu, the analyzer performs PSI
and Sl or PSI and PSIP consistency checks sequentially.

Use the following procedure to perform an automatic consistency check:

1.

SelectAutomatic analysisfrom the Options menu. The Options for
automatic analysis dialog box appears.

Select theConsistencycheck box and clear all others; then cli2K .
Select the PSI/SI/PSIP hierarchic view of the stream you want to check.

SelectAutomatic from the Analysis menu.
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5. Du
wa

ring the analysis, the Message for... window opens to report errors,
rnings, and analysis-specific information. To expand the messages, select

the window and type on the numeric keypad. To learn more about the
Message for... window, see page 3—69. For additional information on
automatic analysis or terminating the process, see page 3-53.

PSI/SI/PSIP Rate Analysis
Implement the following steps to perform a PSI/SI (DVB) PSI/PSIP (ATSC) rate

3-36

analys

1. Se

is on a transport stream:

lect the hierarchic view; then select B&#/S| Rateor PSI/PSIP Rate

command in the Analysis menu.

2. The analyzer opens a window similar to the one shown below that contains
tabulated information about the various tables (PAT, PMT, NIT, SDT) in the

tra

nsport stream and the frequency of their insertion into the stream.

™ Sample.tip -> PS1 / Sl rate [_ O] =]
4
PEL (Bl mte Multiplex rate: 10000000 bitsisc
FP.inbytes|F. in see. | Table lenpgth | Bate | Ocourences | Min time
PAT 1208549 0.0964 a0 1650 15 0.0801
PMT prog 1| 124001 10,1000 26 2040 14 0.0099

F.inbytes: maximum of mib tablesperiod average in bytes

F.in see.
Table len)
Fate

Derurenees: average of nub tables ooccurence

Min time

41

: maximum of sub table s period average in seconds
pthaverage of ;b tables aee in bytes
:average of sub tables mte inbitsisecond

: minimum time in second between two sections with the mme 'table_id' ‘table_id_ext'

| Ay

3. Ta

ble 3—23 explains the columns in the PSI/SI/PSIP rate table. The rate table

refers to each table occurrence as a “subtable.”

Table 3-23: Information in the PSI/SI/PSIP rate table

Column Reports

P. in bytes The average number of bytes from the start of one table occurrence in the
transport stream to the start of the next occurrence

P.in sec. The average time (period, in seconds) between consecutive table occurrences;

(P. in bytes)*(8 bits per byte)/(multiplex rate). The analysis is compared to the
MPEG-2 DVB/ATSC standard. A red display indicates an over-limit value.

Table length | Table size in bytes

Rate

The average subtable bits per second of transport stream (the table length in
bits divided by the average period)
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Timing Analyses

PCR Analysis

Table 3-23: Information in the PSI/SI/PSIP rate table (Cont.)

Column Reports

Occurrences | The number of times the table occurs in the transport stream file

Min time The shortest time (in seconds) between consecutive table occurrences. The

analysis is compared to the MPEG-2 DVB/ATSC standard. A red display
indicates an over-limit value.

Keep the following in mind when interpreting the PSI/SI rate table:

The times listed depend on the analyzer’s calculation of the multiplex rate. It
is good practice to check the multiplex rate before conducting a PSI/SI/PSIP
rate analysis and to correct the result if necessary. Reffdultplex Rate

on page 3-28, for more information.

The PMT program numbers are not readily apparent from the hierarchical
view. To discover the number of the program mapped by a particular PMT,
double-click on thé®MT icon. The program number is listed in the title of
the interpreted view window. Program numbers are also listed in the
interpreted view of the PAT.

The MPEG-2 DVB/ATSC System Analyzer conducts two types of timing

analysis: PCR (program reference clock) and PTS/DTS (presentation/decode
time stamps). PCR clocks are encoded in transport stream packets and pertain to
a given MPEG-2 program. The PTS/DTS are encoded into PES packets and
pertain to individual elementary streams only.

PCR analysis provides the following capabilities:

View a graphic diagram of the PCR clocks of each program in the stream.
Access detailed information about each PCR clock.

Search for clock errors of a single program or all programs in the transport
stream.

Viewing a PCR graphic diagram. To see a graphic diagram of the PCRs in a
specific program, right-click on tHeMT or TS (with PCR) icon to open the
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shortcut menu. Hold the button down and highlight the PCR Analysis command;
then release the button to begin the analysis.

=

Section Transport Packets
Check CRC TR 5

You can also begin a PCR analysis by seled®@& from the Analysis menu. A
dialog box will appear. Enter the number of the program you want to analyze and
click OK.

The analyzer opens a PCR graphic view window. Typically, the initial view
displays the first ten clocks found in the transport packets of the selected
program. Each clock face icon represents one PCR clock. The arrow extending
down from the clock icon to the time line is normally black; when the analysis
detects a clock timing error, the line turns red.

PCR of SAMPLE.TRP (PID 50. Program 1)

-
PCR Clodk View Dbahiplex rate: 10000000 bitsisec j

PCE romviber 1to 10

EEREE AL NLD

‘ 0.000301 0.180706 0.361110

| r 4

Use either the commands in the Edit menu or the command buttons on the lower
toolbar to view the remaining clocks (of the selected program) in the transport
stream.
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Listing PCR values. Double-click on a clock icon to list detailed information
about the clock.

B PCR of SAMPLE TRP (PID 50, Program 1) - (o] =]
Mibattiplecmate: 10000000 bits/sec ﬂ

PCRramber 1o 10

PCR number 3 =]

0000301
PCR Base : 7241 units
PCR Extension : 227 units
PCR Value [PCRY] : 0.080463963 sec
Interpolated PCR [PCRI) 1 0.080463985 sec
PCRI - PCRY : 0.000000022 sec
Previous PCR Arrived Since : 0.040156807 sec
Packet Number 1 536
Packet Number of PID 50 1 328

This information includes the following:

m  Interpolated PCR (PCRI)The analyzer calculates interpolated PCR (PCRI)
from the previous PCR value, the number of intervening bits, and the
multiplex rate. If either the previous PCR or the multiplex rate is incorrect,
the PCRI is also invalid. An invalid PCRI can cause a false PCRI-PCRV
error.

If a PCR analysis results in numerous PCRI-PCRYV errors, check the
multiplex rate as described on page 3-28. In the case of an isolated
PCRI-PCRYV error, always check the previous PCR for accuracy.

m  Previous PCR Arrived Sincerevious PCR Arrived Since is the time
elapsed since the previous PCR of the same program. Any value over 0.1
second is an error and is displayed in red characters.

m  Packet NumberThe packet number identifies the transport packet that
contains the PCR. To display an interpreted view of the packet, double-click
on the TS (engine and tender) icon in the hierarchic view to open an
interpreted view of the first transport packet. Then use the Edit menu or
lower toolbar buttons to go to the packet that has the same item number as
the PCR packet number.

m  Packet Number of PID:iPacket Number of Pl identifies the packet that
contains the PCR relative to all packets that have the same program ID. To
display an interpreted view of the packet, double-click on thenrF?BOR
(freight car with clock) icon to open an interpreted view of the ®RID
packets, and then go to the packet with the same item number.

To list the values for all PCRs shown in the graphic view window, either select
Add view from the Window menu or click on the add view command button in
the upper toolbar. Then seldd€ER Valuesfrom the View Type submenu.

MTS200 Series MPEG-2 DVB/ATSC System Analyzer 3-39



MPEG-2 DVB/ATSC System Analyzer

Searching for PCR errors. As mentioned earlier, the analyzer reports PCR errors
with red arrows in the graphic view. Erroneous information also appears in red
characters on the PCR value lists.

One way to search for PCR errors is to open a PCR graphic view and click the
Next Error command button on the lower toolbar.

A good way to search for all PCR errors in an entire transport stream file is to
use Automatic analysis. Automatic analysis is explained in detail beginning on
page 3-53.

Use the following procedure to search for PCR errors using Automatic analysis:

1. SelectAutomatic analysisfrom the Options menu. The Options for
automatic analysis dialog box appears.

2. Select thdPCR clockscheck box and clear all others; then cligk.

3. Select the PSI hierarchic view of the stream you want to check for PCR
errors.

4. SelectAutomatic from the Analysis menu.

5. During the analysis, the Message for... window opens to report errors,
warnings, and analysis-specific information. To expand the messages, select
the window and type on the numeric keypad. To learn more about the
Message for... window, see page 3—69.

6. If the message window identifies PCR errors, double-click on the packet
error entry to create a PCR graphic view containing the erroneous clock.
Double-click on the clock icon(s) to open a window that lists the PCR
values.

PTS/DTS Analysis  PTS/DTS analysis extracts the presentation and decode time stamps from PES
packets encoded in the transport stream and shows those time stamps in a
graphical format. The PTS/DTS timing diagram, like the PCR clock diagram,
provides access to numerical data about the time stamps. It also offers informa-
tion about the associated MPEG-2 access units.

PTS/DTS analysis enables the viewing the “vital statistics” (numerical data) of
various timing objects and searching for PTS/DTS errors in one elementary
stream or all elementary streams in the file.

3-40 MTS200 Series MPEG-2 DVB/ATSC System Analyzer



MPEG-2 DVB/ATSC System Analyzer

Viewing a PTS/DTS timing diagram.

1. Right-click on thedPESicon associated with the stream you want to analyze.
Hold the mouse button down and highlight PTS/DTS on the shortcut menu.

FID 21

FID 51 TES AITDOIO

2. Release the button. A PTS/DTS timing diagram window appears, showing
the first four PTS/DTS events and the closest PCRs. Table 3—24 explains the
icons used and lists the information you can display by double-clicking on
each icon.

NOTE. You can also begin PTS/DTS analysis by choosing PTS/DTS from the
Analysis menu. A dialog box will appear. Enter the numbers of the program and
stream you want to analyze and then c@ik

# PTS/DTS of DEFAULT.TRP (PID 50, Program 1. ES 1) M=

PT6DTS mamber 11 4
B GmEE .
0000301 0.225500 0450700
! D
»
ol iy

Table 3-24: PTS/DTS graphic view icons

Icon | Represents Double-click for

PCR (program clock reference) | Time value of the PCR and location of the packet
within the transport stream (TS packet number)

Arrival time of the PTS/DTS Arrival time value, time since the previous PTS/DTS
arrived, and location of the packet (PES packet
number) within the elementary stream
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Table 3-24: PTS/DTS graphic view icons (Cont.)

Icon | Represents Double-click for

DTS (decode time stamp) Time value of the DTS and location of the packet
within the elementary stream (PES packet nhumber)

PTS (presentation time stamp) | Time value of the PTS and location of the packet
within the elementary stream (PES packet number)

HEE

AU (access unit) Begin time

End time

Size in bytes

Type of frame (intra, predicted, or bidirection)
Reference time

Beginning of a GOP Not applicable

The arrows leading down from the A, D, and P icons to the time line are
normally black, but turn to red when an error is associated with the object.
Red characters also highlight errors in the PTS/DTS value windows that
appear when you double-click on an icon.

The example timing diagram illustrates several features of a correctly
encoded MPEG-2 video stream:

m  Access units arrive one after another, as you can see from the left
(“early”) side of the diagram.

m  The order of access unit decoding and presentation is visible in the right
(later) portion of the diagram.

m Intra (I) and predicted (P) pictures must be decoded before presentation
and therefore have both DTS and PTS. Bidirection (B) frames are
decoded and presented at the same time and therefore have only
presentation time stamps.

m B frames use information in an associated P frame; the P frame must be
decoded before the B frame(s), but is presented after. In the example,
then, the order of frame decoding is IPBB, but the order of presentation
is IBBP.

Use the Edit menu commands, or the command buttons on the lower toolbar,
to view diagrams of other time stamps and to search for time stamp errorsin
the same elementary stream.

To view the data for all time stamps and access units at once,Addect

view from the Window menu or click on the Add view command button.
SelectPTS/DTS valuesfrom the View type submenu. The resulting window
lists information about the displayed time stamps in the left column and
information about the access units on the right. The number of access units
in the display appears aftib Access Unitat the top of the window.
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Incorrect values (such as equal PTS and DTS values, or an arrived value that
is later than either the PTS or DTS) are displayed in red characters.

R PTS/DTS of DEFAULT.TRP (PID 50, Program 1. ES 1):2

PTSIDTS value : Nb Access Unit: 4 :|
PTSIDTS number 1 Access Unit number 1
Reference PCR number 1: 0.000300778 sec Begin AU :0.0003911°
Packet PES number 1 End AU :0.1164423¢
Arrived value :0.000303178 sec Size AU 1 87036 byte
Previous PTSIDTS :0.000000000 sec Type rintra(l)
PTS value 1 0.330700000 sec Reference time 10
DTS value :0.290700000 sec

Access Unit number 2
PTSIDTS number 2 Begin AU :0.1164423¢
Reference PCR number 3: 0.080313593 sec End AU 1 0.15544551
Packet PES number 143 Size AU 129170 byte
Arrived value :0.114600796 sec Type : predicted
Previous PTSIDTS :0.114297618 sec Reference time 03
PTS value 1 0.450700000 sec
DTS value 1 0.330700000 sec Access Unit number 3

Begin AU :0.1554455(-

A v

Searching for PTS/DTS errors. As mentioned earlier, one way to search for
PTS/DTS errors is to open a graphic view and look for red arrows leading from
A, P, and D icons to the time line. If no errors are present, click diekie

error command button (on the lower toolbar) to search for errors later in the
elementary stream.

A good way to check the entire transport stream file for PTS/DTS errors is to use
Automatic analysis. Automatic analysis is explained in detail beginning on
page 3-53.

Use the following procedure to search for PTS/DTS errors using Automatic
analysis:

1.

a > w DN

SelectAutomatic analysisfrom the Options menu. The Options for
automatic analysis dialog box appears.

Select thdPTS/DTS stampscheck box and clear all others; then cli2K .
Select the PSI hierarchic view of the stream you want to check for errors.
SelectAutomatic from the Analysis menu.

During the analysis, the Message for... window opens to report errors,
warnings, and analysis-specific information. To expand the messages, select
the window and type on the numeric keypad. To learn more about the
Message for... window, see page 3—-69.
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6. If the message window identifies PTS/DTS errors, double-click on the
packet error entry to create a PTS/DTS graphic view containing the
erroneous time stamp.

7. Ared arrow leading from an icon to the time line indicates an error.
Double-click on the icon that represents the incorrect time stamp to create a
value window for the stamp.

Semantic Analysis

Use the following procedure to perform a Semantic analysis on an MPEG-2
transport stream:

1. Select the PSI hierarchic view of the stream you want to analyze.
2. SelectSemanticfrom the Analysis menu.

3. During the analysis, the Message for... window opens to report errors,
warnings, and analysis-specific information. To expand the messages, select
the window and type on the numeric keypad. To learn more about the
Message for... window, see page 3-69.

4. If the message window identifies semantic errors, double-click on the
associateghacketmessage entry to open an interpreted view of the section
containing the error.

B PES [+1]
EE streamid [+1)
T W
- pr PID 50 (+1)
E@ PES packets of the zame PID shall have the same stream_id (+1)

EE Packet 3121*1 |

5. For additional information about an erroneous field, double-click on the
name of the field containing the error. The analyzer does not identify
semantic errors with red characters or special symbols in this interpreted
view.
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TS - SAMPLE. TRP M=l B3

| r 4

Tram 8505 £ 9300 - Position : 1599316 b - Time : 1279453

oy hte | [traneport emor | | payload mdt transport. tratsport. adaptation
indicator start mdicator prinrity smambling field cordrol
corirol

[ ][ o | g [ o ] | 0 i 1 | continuity counter
The continuity_counter is a 4
bit field incrementing with
each Transport Stream

Payload

L 1e packet with the same PID.

The continuity_counter wraps
around to 0 after its maximum
value. The continuity_counter
shall not be incremented
when the
adaptation_field_control of
the packet equals '00' or 10"

Mega-frame (MIP) Analysis

This analysis checks the coherence of mega-frame initialization packets, a
concept described by the DVB-T standard. A MIP is a special transport packet
with its own syntax, which is always located in PID 0x15.

Use the following procedure to perform a Mega-frame analysis:

1.
2.

Select the PSI hierarchic view of the DVB stream you want to analyze.
SelectMega-frame (MIP) from the Analysis menu.

During the analysis, the Message for... window opens to report errors,
warnings, and analysis-specific information. To expand the messages, select
the window and type on the numeric keypad. To learn more about the
Message for... window, see page 3—-69.

If the message window identifies mega-frame errors, double-click on the
associateghacketmessage entry to open an interpreted view of the section
containing the error.

Erroneous field values are displayed in red characters. Double-click on the
value rectangles to confirm the error.

MTS200 Series MPEG-2 DVB/ATSC System Analyzer 3-45



MPEG-2 DVB/ATSC System Analyzer

S-ele CAMTS2004CFG-TRP\Dub trp (+152)
: @ MNotes
E| ‘ﬁ Mega-frame (MIF) Analysis (+152)
EI% 2/12/99711:20:31 AM *“*Complete™ (+152)
5 TS (+152)
-k miP Painter (+1)
E@ Invalid pointer field: shall he lower than 105684 (maximum possible mega-frame size in 64-0AM

] Packet#2 (1)
25 MIP duplication (+151)
= each mega-frame shall contain exactly one MIF (+151)
' Packet #134, #334, #533, .., #29961 (+151)

Dynamic Analyses
The analyzer performs the following types of dynamic analyses:

m  T-STD (transport stream target decoder), which checks the selected program
against the decoder model defined in the MPEG-2 standard.

m  LTW (legal time window) offset, which checks the validity of the optional
LTW offset and piecewise rate adaptation fields of the transport packets.

®  Smoothing buffer simulation.

NOTE. The MPEG-2 DVB/ATSC System Analyzer dynamic analysis algorithm
uses the “Leak method” twansfer video elementary stream data from the main
buffer, MBn to the elementary stream buffer, EBuiffer overflow can occur
when analyzing streams (such as those created with the MPEG Test System
Multiplexer application) that requiréVBV delay method” data transfer.

Refer to ISO/IEC 13818-1 for additional information about Leak method and
VBV delay method buffering.

Visual Mode  T-STD and LTW analyses provide a visual mode you can switch on and off.
Visual mode graphically represents the contents of the various decoder buffers,
shows the progress of the analysis, and provides a method to abort the process.
With visual mode active, the analysis time increases however. You must switch
visual mode on or off before you begin a T-STD or LTW analysis. In the Options
menu, clickVisual TSTD and LTW to make the selection.
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T-STD Analysis  The MPEG-2 DVB/ATSC System Analyzer can perform T-STD analysis on a
selected program in the current transport stream or on all programs in the stream.

Analyzing a Selected Program. There are two ways to start a manual analysis of a
single program:

1. Click on the appropriate PMT icon with thight mouse button; then select
T-STD Analysis from the shortcut menu.

Section
Check CRC
FCR Analysis
RT_:::T

B

The analyzer checks all video and audio streams in the program, and, if
visual mode is selected, creates a T-STD Buffering Simulation window as
shown on page 3—-48. The graphic simulation shows buffer use of the first
video and the audio streams listed in the PMT.

2. With the hierarchic view selected, selBgtnamic from the Analysis menu;
then selecT-STD from the submenu. The TSDT Analysis dialog box

appears.
Program number |1—
& AITS packets T User defined system buffer size
" Selected TS packets TBSys I Btes
BSys I— Bytes
Start packet |1—
T User defined video buffer size
End packet [oooess TB1 [ By
ME1 [ By
— Dizplay EB1 I— Bytes
Yidea branch: stieam I T Lzer defined audio buffer size
Audio branch: stream I— TB2 I Bytes
EB2 [ gt
Ok I Lancel |
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Enter the following information in the check boxes:

Enter the program you want to analyze. The program number in this dialog
box refers to the order that the particular program is listed in the hierarchic
view.

To limit the portion of the stream to be analyzed, clickSbkected TS
packetsoption button and enter the starting and ending packet numbers.

The analyzer checks all elementary streams in the selected program, but by
default, shows a graphic presentation of only the first video and the first

audio elementary streams listed in PMT and hierarchic view. If you want to
see how a different stream uses the buffers, enter the stream number
according to the order the stream is listed among the video and audio streams
in the program. For example, to analyze the stream listed fourth under the
program listed third in the hierarchic view, er3één the Program number

box and4 in the Stream number box.

You can define the video, audio, and system, buffer sizes. If you choose to
do so, complete all entries.

When you have entered all appropriate information, €lisk The T-STD
Buffering Simulation.. window appears (if visual mode is selected).

T-STD Buffering Simulation for Sample trp {(program 1) - Standard: DVB M=l E3

-

DVB-SI
Processing packet #581 - Current time is 0.087374 s. |

TE1L 1 EE1

% ME
vioeo | 0% — ox —[lleax

Sime = 512 brytes Sizme = 10000 trytes Sime = 220376 bytes
TE2 B2
AUDIO | 0% —ii 15%
Size = 512 brytes Sizme = 3584 utes
TEsys Esys
SYSTEM| 0% —{ 0%

Size = 512 Trytes Sime = 1536 trytes

| of

The Buffering Simulation window has the following features:

®m A counter that shows the current packet number.

m A display of the current PCR time.

3-48
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®  Dynamic bar graphs of the three video branch buffers. If the program has no
video elementary strearft*unused*** appears under each bar (instead of
size information). The buffer bars change colors to indicate usage:

Blue = normal

Yellow = filling up

Orange = close to overflow
Red = buffer full.

®  Dynamic bar graphs of the two audio branch buffers that follow the same
usage and color conventions as the video branch buffers.

®  Dynamic bar graphs of the two system buffers that follow the same usage
and color conventions as the video branch buffers.

®  An Abort button that permits you to pause or end the simulation before the
end of the stream.

At the end of the analysis, all activity in the T-STD Buffer Simulation window
stops; if you are not using visual mode, the analyzer presents an End of
simulation dialog box.

Close the buffering simulation window to read the test results in the Message
window.

The Message for... window reports errors, warnings, and analysis-specific
information. To expand the messages, select the window and typne
numeric keypad. To learn more about the Message for... window, see page 3—69.

If the analyzer detects buffer underflow or overflow, errors are identified by
program number and packet ID in the message window. A new entry is added
when packet numbers are not consecutive between the previous error and the
current error.

E5 Meszage for complex. TRP

L Nates " First error occurs in packet #309.

E@ TSTD Analysis [+3348]

EE@; 6/4/98 3:21:49 PM “Running™ (+3548)

- Program #1 (+3849)
E@ "Overflow' in butfer Bs#%

...... [EF] Packet #303, #310, #311 (+3)
...... [EF] Packet H335, #337, #4338, . H343 [+)
...... [ Packat nas%nam, #371, ., H37E [+
...... [ Packet HAD2, 403, 404, . 403 [+6)
...... [BE] Packet #436, 437, 435, ... #443 [+5)
...... [EE] Packet HABI, 470, #4771, .. H4TE [+8)
...... [EE] Packet #502, #503, HEO4, ... #509 [+5)

Last error occurred in packet #311.
Three consecutive errors found.
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Double-click on packet message entries to open an interpreted view of items
containing errors.

Analyzing all Programs in a Stream. You can use Automatic analysis to check an
entire stream at once for T-STD buffering errors.

1.

SelectAutomatic analysisfrom the Options menu. The Options for
automatic analysis dialog box appears.

Select thddynamic check box and clear all others; then cl2K.

Select the PSI hierarchic view of the stream you want to check for T-STD
errors.

SelectAutomatic from the Analysis menu. A Buffering Simulation window
will not appear, even if Visual TSTD and LTW is selected in the Options
menu.

NOTE. A T-STD automatic analysis of an entire stream can take several minutes
depending on the file sizes.

During the analyses, the Message for... window opens to report errors,
warnings, and information about the analysis. To view messages, select the
window and type on the numeric keypad. To learn more about the Message
for... window, see page 3—69. For additional information on automatic
analysis or terminating the process, see page 3-53.

If the analyzer detects buffer underflow or overflow, errors are identified by
program number and packet ID in the message window. A new entry is
added when packet numbers are not consecutive between the previous error
and the current error.

Double-click on packet message entries to open an interpreted view of items
containing errors.

T-STD Notes. Consider the following when reviewing T-STD analysis errors:

Overflow at the beginning of the simulation may not indicate encoder
problems, because the analyzer must wait for the first DTS in the stream
before emptying the EB and B buffers. Buffer overflow after the first DTS,
however, indicates improper encoding.

T-STD errors can arise from several different sources, including PCR errors,
PTS/DTS errors, and multiplexing errors. PCR analysis, PTS/DTS analysis,
and analysis of the Multiplex Characteristics may help locate the problem.
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®  Remember that although the error message window lists the last packet that
results in buffer overflow or underflow, the cause of the error is probably
earlier in the stream.

LTW Analysis ~ LTW analysis checks the validity of the optional LTW offset and piecewise rate
adaptation fields of the transport packets that contain the selected stream. The
analyzer does this by remultiplexing the packets to place each at the end of its
legal time window; it then performs a standard T-STD analysis on the resulting
transport stream.

To perform an LTW analysis, do the following:

1. SelectDynamic from the Analysis menu; then sel&édW from the
submenu. The LTW Analysis dialog box appears.

LTW Analpsic [ =]

Program number |1

& AITS packets

" Selected TS packets
Start packet 1
End packet 200843
~Sheamtobetested
TEZ Byptes
Stream nurmber 1
EEZ Bptez
0K I Cance| |

2. Enter the program you want to analyze. The program number in this dialog
box refers to the order that the particular program is listed in the hierarchic
view.

3. To limit the portion of the stream to be analyzed, clickS8bkected TS
packetsoption button and enter the starting and ending packet numbers.

The analyzer checks all elementary streams in the selected program, and by
default, shows a graphic presentation of only the first video and the first
audio elementary streams listed in PMT and hierarchic view.

4. If you want to see how a different stream uses the buffers, enter the stream
number according to the order the stream is listed among the video and audio
streams in the program. For example, to analyze the stream listed fourth
under the program listed third in the hierarchic view, e®iarthe Program
number box and in the Stream number box.

5. You can define the video and audio buffer sizes. If you choose to do so,
complete all enteries.
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6. When you have entered all appropriate information, €k

If you selected Visual TSTD and LTW from the Options menu, a graphic
window similar to the T-STD Buffering Simulation window appears (see
page 3-48). However, because only one stream is analyzed at a time, the
video or audio branch buffers (depending on the type of stream) are used.

NOTE. If the packets of the selected stream do not contain LTW offset fields, the
analyzer conducts a normal T-STD analysis of the stream.

At the end of the analysis, all activity in the LTW Buffer Simulation window
stops; if you are not using visual mode, the analyzer presents an End of
simulation dialog box. Close the buffering simulation window to read the
test results in the Message window.

The Message for... window reports errors, warnings, and analysis-specific
information. To expand the message, select the window and typthe
numeric keypad. To learn more about the Message for... window, see
page 3-69.

If the analyzer detects buffer underflow or overflow, errors are identified by
program number and packet ID in the message window. A new entry is
added when packet numbers are not consecutive between the previous error
and the current error.

7. Double-click on packet message entries to open an interpreted view of items
containing errors.

Smoothing Buffer ~ This analysis simulates a smoothing buffer using the values in the smoothing
Simulation  buffer descriptor field that is optional in PMTs.

To begin smoothing buffer analysis, open the hierarchic view and select
Dynamic from the Analysis menu; then sel&mnoothing Buffer from the
Dynamic submenu. If the analyzer detects any overflow or underflow errors, it
creates a Message for... window and lists the errors. There is no graphic
representation of smoothing buffer analysis.

3-52 MTS200 Series MPEG-2 DVB/ATSC System Analyzer



MPEG-2 DVB/ATSC System Analyzer

Automatic Analysis

Using Automatic analysis, you can conduct a sequence of analyses on an entire
transport stream file. This provides a convenient way to screen a newly captured
transport stream for a wide variety of errors. As explained in the discussions of
PCR analysis (page 3—40), PTS/DTS analysis (page 3—43), and T-STD dynamic
analysis (page 3-50), Automatic analysis is helpful in searching for errors in the
entire transport stream/multiplex, as opposed to the narrow searches of a single
program or stream conducted by initiating the same single analysis.

Automatic analysis takes several seconds to many minutes to perform, depending
on the size and complexity of the file, speed of your computer, and the number
and type of analyses selected through this dialog box.

Dynamic analysis takes longer to run than all other tests combined. Be sure you
want to check all elementary streams in the transport stream multiplex for
compatibility with standard decoder buffers before selecting the Dynamic check
box. You can select all analyses but Dynamic for the first look at a transport
stream and later go back and select only Dynamic when you are ready to confirm
decoder compatibility.

To initiate an Automatic analysis, perform the following steps:

1. SelectAutomatic analysisfrom the Options menu. The following dialog
box appears.

Options for automatic analysis E

Chooze the analyses you want
to be performed by the
automatic analysis:

W Spntaxic

W Consistency

¥ PSI/S ate

¥ PCR clocks

¥ PTS/DTS stamps

Cancel |

2. Clear the check boxes of the analyses you do not want to perform.

NOTE. The MPEG-2 DVB/ATSC System Analyzer can conduct three kinds of
Dynamic analysis: T-STD (transport stream target decoder), LTW (legal time
window), and Smoothing Buffer. Automatic analysis includes only T-STD
analysis; the remaining dynamic analyses must be performed manually. Refer to
Dynamic Analyseson page 3-46, for more information.
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3. Click OK to confirm the selections and close the dialog box.

4. SelectAutomatic from the Analysis menu.

The Automatic analysis for... window appears momentarily before being
covered by the Message for... window. The Automatic analysis for... window
lists the progress of each test. As the analysis proceeds, cells in the Status
column change from blank to Running to Completed. As each test is
completed, either OK or Errors appears in the corresponding Result cell. If
you want to view the Automatic analysis for... window during the analysis,
reposition the message window to the side.

& Automatic analysis for Sample.trp - Standard: MPEG-2 IS[=] B3
Status Result
Syntactic Completed Errors
Consistency Completed Errors
PSIHSHPSIPrate | Completed OK
PCR Completed oK
PTSIDTS Completed 0K
Semantic Completed Errors
Dynamic Running...
Cancel all the analyses|

NOTE. To end the Automatic analysis at any time, diekicel all the analyses
in the bottom-right corner of the Automatic analysis for... window. To abort the
current “Running” analysis, cliclSkip current task

5. During the analysis the Message for... window reports errors, warnings, and
information specific to each test. To expand the messages, select the window
and type: on the numeric keypad.

To learn more about the error messages associated with each test, refer to the
individual analyses sections. To learn more about the Message for... window,
refer toMessage Windown page 3-69.
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Filters

The MPEG-2 DVB/ATSC System Analyzer filtering capability allows you to

find and view transport stream packets, PES packets, and PSI/SI/PSIP table
sections that meet one or more criteria of your choosing. You can create filters to
find and display the following stream objects for example:

m  Transport packets that contain the first bytes of all PES packets of a given
elementary stream (as indicated by the presence in the payload of hexadeci-
mal string 00 00 01).

m  Transport packets of a given PID in which the payload unit start indicator is
set to one.

m  PSI/SI/PSIP (table) sections of a given PID that contain a descriptor tag with
a value of 64.

m  PES packets of a given PID that lack both PTS and DTS (PTS/DTS flag set
to zero).

In defining a filter, specify the output level (transport packets, table sections, or
PES packets) and, if necessary, the PID. Then enter up to three more filtering
criteria. When applied, the filter looks for packets or sections that meet all
criteria and opens an interpreted view of the first item found.

Once a filter is created, you can save it to a *.flt file for use in later analyzer
sessions; you can also edit existing filters and save them under a new name.

You can save an unlimited number of filters and have up to five open at any
time, ready to apply to the current transport stream.
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Creating a Filter

3-56

Use the following steps to create a filter.

1. SelectFilters from the Selection menu; then sellleiw from the submenu.

The firstFilters — Criterion dialog box appears.

Filters - Criterion number 1
Filter name I
Carnrnent ;
Output level : & Transpor Packet

 PSI{SI/PSIF Section

 PES Packet

Ferform search an :

& AllPIDs

TS Packets which FID = IIJ

Cancel | End | Mext »» I

Enter the appropriate information and select options as necessary. Comple-
tion of the first Filters — Criterion definition box is mandatory.

The Filter name can be up to eight characters long. By default, the name
you enter is proposed as the file name when you save the filter.

The Comment field can contain up to 255 characters. Enter a description
that will help you identify the filter and its function when you later open,
edit, or apply it.

Output level is the type of object you want to find. The filter result is an
interpreted view representing the packets or sections that meet the filter
(search) criteria.

Enter the PID of the packets you want to filter; you can select All PIDs
only if you have specified Transport Packet output.

If you select TS Packets which PID =, your selections in this dialog box
should fill in the blanks in the statement “I want to find the [blank_1]
items that are identified with [blank_2]...” where blank_1 is the output
level and blank_2 is either “any PID” or PID
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If the Output level is PSI/SI/PSIP Section or PES packet, you cannot
perform a search on All PIDs; you must enter a PID number.

3. Click Cancelto close the dialog box and suspend filter definition, dink
to terminate filter definition, or clicilext to open the second Filters —
Criterion dialog box.

Filters - Criterion number 2

Criterian lewel ; & Naone
" Transport Packet
" PSI/SI/PSIP Section
" PES Packet

¢ Elementary Stream

Field : j Walue: ID

I= | dHaytas search & Hevaol e cifa!

= I

Cancel | << Previous |

NOTE. Completion of the second through fourth criterion boxes is optional. The
remaining filter definition steps let you add “... and that [satisfies another
criterion] and [satisfies a third criterion] and [satisfies a fourth criterion].”

Strictly speaking, none of these additions is necessary, but a filter without at
least one extra criterion would do no more than you could by double-clicking on
a hierarchic view icon. The third and fourth filter criteria are optional but may
help you narrow your search to exactly the packet or section you are interested
in.

4. Use the second through fourth Criterion dialog boxes to fill in the blanks of
one of the two following statements:

m  Each item | am looking for must be (or contain the part of)a [blank_3]
that has a [blank_4] field with the value [blank_5].

m  Each item | am looking for must be (or contain the part of) a [blank_3]
that contains the byte sequence [blank_6].

Where blank_3 is the Criterion level, blank_4 is a selection from the
Field drop-down list box, blank_5 is a number entered in the (field)
Value box, and blank_6 is a hexadecimal or text value entered into the
last value box when the “4 bytes search” check box is selected.

MTS200 Series MPEG-2 DVB/ATSC System Analyzer 3-57



MPEG-2 DVB/ATSC System Analyzer

For example, you can make selections to complete the above statements
in the following ways:

m  Each item | am looking for must beP&S packethat has a
PTS/DTS fladield with the values.

m  Each item | am looking for must contain the part &6 packet
that contains the byte sequer@®00 01

m  Each item | am looking for must beransport packethat contains
the byte sequend® 00 01 CO

Several conventions apply to this dialog box:

®  Some criterion levels may not be available, depending on the output
level specified in the first filter definition dialog box.

m  The fields listed in the Field: drop-down list box depend on the
criterion level selection.

m  The Next button disappears when you select the Elementary Stream
criterion level or the 4-bytes search check box because the filter
cannot be any more specific than these selections.

m  Selecting the Elementary Stream criterion gives you no further
options; the Field drop-down list contains only Beginning of Access
Unit (AU) and 4-bytes search is not available. Use Elementary
Stream criterion to find either transport stream packets that contain
the start of an AU or PES packets that contain the start of an AU.

5. Click Cancelto close the dialog box and omit the secondary criteria, click
<< Previousto return to the previous filter definition dialog box, clEEkd
to complete the filter creation and end the session, or [gksk >> to define
up to two more filter criteria.

If you clickedEnd and forgot to name the filter, the dialog box below
appears. Enter a name and cl@K to complete the filter or cliciCancelto
terminate the session.

Warning : Filter name is empty

T'ou must give the filter a name :

Cik. I Cancel
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If you clickedEnd and the filter name already exists, the following dialog
box appears. Enter a unique name for the filter or €ikkto overwrite the
existing filter with the new filter. ClickCancelto terminate the session.

Warning : Filter name already used

'ou may change the filter name

(o] I Cancel |

Saving a Filter ~ Once a filter is defined, you can save it to a file and use it in another analysis.

1. SelectFilters from the Selection menu; then sel8eavefrom the submenu.
The Save filter dialog box appears. The dialog box shows all currently
loaded filters.

Save filter
Select afilter : & Naw
. Sample
= <Empty>
& <Ermphy>
' <Empty>

Filter comment :

TS packets with FID=40 and payload unit start
indicator=1

0K I Cancel |

2. You can save up to five filters. Click the option button that corresponds to
the filter you want to save; then cli€k.

3. A standard Windows Save As dialog box opens. The filter name (with a *.flt
extension) appears in the File Name box. Cliék to accept the file name
and save the filter file, or enter a different name and €ikkto save the file
under a new name.
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Save as HE
Save jn: Ia Filter

File name: INEW-ﬂt Save |
Save as type: IFiIter j Cancel |

Opening and Loadinga  Use the following procedure to open and load a previously saved filter.

Filter _ ,
1. SelectFilters from the Selection menu; then sel@gen from the submenu.

2. If no more than four filters are already opened and loaded into the analyzer
memory, the standard Windows Open dialog box appears. Select the desired
filter as you would any document from within any Windows application
(remember that the default filter file extension is *.flt). CI@K to load the
filter into analyzer memory.

3. Iffive filters are already loaded, the Open — Replace a filter dialog box
appears. This dialog box shows the filters currently loaded into the analyzer
memory. Select the filter you want to replace (with the filter you are about to
open). ClickOK to delete the filter.

Open - Replace a filter
Select afilter : & Filter_5
0 MNew
C Sample
= Filter_1
" Filter 2

Filter comment :

0K | Cancel
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4. The Windows Open dialog box now appears; select and open the desired
filter. Click OK to load the filter into analyzer memory.

5. The analyzer checks the selected file for a valid filter. If a filter is found, the
Open filter dialog box appears.

Open filter
@ MNarme of the selected filter : 'New!'

Cornrent for that filter :

|5 this QK. ?

Mo | Cancell

6. Click Yesto store the filter into memory, clidko to redisplay the Open
dialog box to select a different filter, or cli€ancelto abort the session.

Editing a Filter ~ Use the following steps to edit an open filter.

1. SelectFilters from the Selection menu; then selkdit from the submenu.
The Edit filter dialog box appears.

2. Select a filter and then clidRK. The first Filters — Criterion dialog box,
containing the latest filter selections and settings, appears.

3. Proceed as if you were defining a new filter (see page 3-56). Change the
existing selections and make new ones as necessary.

4. Click End.

If you change the filter name through the course of editing, the new name will
replace the original name in the filter list dialog box. The previously saved filter
file is not affected.

You can save the edited filter as describe8aning a Filterfabove). Use the
original name if you want to overwrite the old *.flt file; enter a new name if you
do not.

Applying a Filter  Use the following steps to apply a filter to a transport stream.
1. Open an existing filter or create a new one.
2. Select the hierarchic view or a transport packet interpreted view.

3. SelectFilters from the Selection menu; then selégiply from the
submenu. The Apply filter dialog box appears.
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Apply filter
Select a filter ; & Filter_5
O New
T Sample
= Filter_1
" Filter 2

Filter comment :

TS packets with FID=40 and payload unit start
indicatar=1

0K | Cancel |

4. Click the option button that corresponds to the desired filter. The comment
field applies to the selected filter.

5. Click OK. The analyzer displays an interpreted view of the first packet or
section (if any) that satisfies all filter criteria.

6. Use the lower toolbar buttons to move among all stream items that meet the
filter criteria. The full functionality associated with an interpreted view is
available to obtain information on a particular MPEG-2 DVB/ATSC field.

The window heading identifies a filtered view. Messages at the top of the
window provide useful information about the items found.

¥ SAMPLE TRP - Filter : PES_STRT M=l B3
Tem 1- Position : 376 - Time : 0000301 5 =

Physicaltomiber ofthis item jumarg oll T8 packets - /9300
[smetogte ] [rmepert aar| [ paytondwit | [ trwwport | [ 20| [ mnepet | [ aduptation | [ contimuiey |

If the analyzer finds no item that matches all filter criteria, a message window
indicates no matches.

3-62 MTS 200 Series MPEG-2 DVB/ATSC System Analyzer



MPEG-2 DVB/ATSC System Analyzer

Extracting and Saving Stream Elements

Transport Packets

PES Packets

You can extract transport packets, PES packets, PSI, SI, and PSIP tables, and
elementary streams from the current transport stream and save them to disk files
for later use or analysis.

To save a portion of a transport stream, double-click on a hierarchic view TS
(engine and tender) icon to open an interpreted view of the transport packets;
then selecBave Asfrom the File menu or click thBavecommand button on

the upper toolbar. The Save Transport Stream dialog box appears.

Sawve Transport Stream
& Packet  Payload
& All Packets & AlEID
¢ SBelect Packet Mumbers " BelectFID
Erom I'I PID ID
To [3300
Cancel |

Make the appropriate selections and clK. A standard Windows Save as
dialog box opens with the file type set to Transport Stream (*.trp). Select the
appropriate drive and directory, enter a file name, and @Kk

To save some or all of the packets in a PES stream, open an interpreted view of
the PES and seleBave Asfrom the File menu. The Save Pes Stream dialog box
appears.
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Save Pes Stream ]
—PesPackets————————— —Packet Stream ID——
i All Packets @ All Streams D
" Select Mumhber " Select Stream ID
Erom |1
B Stream |0 |224
To [l
Cancel |

Make the appropriate selections and clik. A standard Windows Save as
dialog box opens with the file type set to Pes Stream (*.pes). Select the
appropriate drive and directory, enter a file name, and €Kk

PSI, SI, and PSIP Tables  To save one or more sections of a particular table (PAT, PMT, NIT, SDT, for
example) in the transport stream, double-click on the hierarchic view table icon
to open an interpreted view of the section. (To save more than one section, click
theEnd button on the lower toolbar to go to the last section and determine the
number of sections in the stream.) Then seébeste Asfrom the File menu or
click theSavecommand button. The Save sections dialog box appears.

Save sections

Section number

Erom |1
To |1 5

0] I Cancel |

To save a particular section or sections, enter the appropriate From and To values
(if you clicked the End button before choosBagve As the number of the last
section appears in the To box). ClioK to open A standard Windows Save as
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dialog box. The file type matches the type of section (for example, PAT/.pat).
Select the appropriate drive and directory, enter a file name, an@&ick

Elementary Streams  To save an elementary stream, double-click on a stream icon in the PSI hierar-
= . . .

chic view|q¥s| 2 § woro| or right-click one of the icons and sel&atve
% Wog W [mooo1

ATDIO WIDED DATA
from the popup menu. The Save <Audio, Video.. > Stream dialog box appears
with the file type set to match the type of stream. Select the appropriate drive and

directory, enter a file name, and clickK.

Save Video Stream

Saven: IaCfg'th j gl ey

Save as lype: IVideo Shream j Cancel |

A progress gauge opens to report the status of the save. To interrupt the save,
click theAbort button.

PES Extraction. To save an elementary stream at the PES level, open an
interpreted view of the PES and selEt#mentary streamfrom the Selection
menu.

Select Elementary Stream

Select Elementary Strearm 10 number:

Cancel |

Enter the elementary stream ID number and ¢ligk The Save as dialog box
appears with the file type set to match the type of stream. Select the appropriate
drive and directory, enter a file name, and cloi.

A progress gauge opens to report the status of the save. To interrupt the save,
click theAbort button.
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The Options Menu

MPEG-2
DVB
ATSC PSIP

Visual TSTD and LTW

Unscrambling

Output Messages in File

3-66

The Options menu provides you a way to customize analyzer configuration and
to save your configuration choices in a file so you can easily restore them in
future analyzer sessions.

Use these Options menu selections to specify the standard for analysis functions.
Menu selections apply to open new files only; changing the standard does not
alter files already opened.

Selecting DVB for example, activates/deactivates recognition of DVB syntax
and semantics in new files.

I 193

17 IDTEAT 17

»~DVB (DVB recognized) DVB not recognized

When DVB is not selected, the analyzer interprets any DVB Sl sections as
private sections. Activate DVB when you are analyzing DVB Sl streams;
deactivate the selection only if you know the streams you are analyzing contain
no DVB elements.

Likewise, selecting MPEG-2 or ATSC PSIP Terrestrial or Cable applies the
selected standards to new file analyses and interprets any other sections as
private sections.

This selection determines whether the T-STD and LTW dynamic analyses are
conducted in a window as visual buffer simulations or “in the background.”
Refer toVisual Modeon page 3-46 for more information.

Switch the unscrambling option on and off.

Select this option to automatically save error messages and the contents of error
message windows to a text file.

If this option is selected and you open a file of a transport stream with PAT CRC
errors for example, the analyzer writes a list of the errors to a ASCII text file.
The file receives the name of the transport stream file with a .log extension and
is saved in the directory specified through the Options menu Directories
command. You can read the *.log file with an ASCII text editor, such as the
Windows NT Notepad application.
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The analyzer similarly creates a *.log file and saves any message window error
lists generated during stream analysis. Examples of error lists are those that can
result when you conduct a syntax analysis or a consistency check.

Remember that selecting this option can, over time, result in many error log files
in the Message directory. It is good practice to periodically delete outdated files.

Base  The Base command opens a dialog box for selecting the numeric base used in the
hierarchic and interpreted views.is the shortcut key for toggling between the
two settings.

— H_ - — H_ - co]:ry|ircﬁo copylinﬂo
w (Rl e ] <IrC) o |
Hierarchic view Interpreted view

Font  Use the Font command in the Options menu to change the typeface used in the
hierarchic and interpreted views. Choosing the command opens a dialog box for
selecting font, style (normal, bold, italic), and size. Make your selections and
click OK. The display changes immediately.

Directories  Use this command to specify default directories for output messages and
configuration files. Enter the complete paths in the Message directory and
Configuration directory text boxes; then clici .

Default directories | ]

Message directory:

|

Configuration Directory:

|C:\spare cfg-trp |

oncer_|

Automatic Analysis Use this command to configure the automatic analysis sequence. Refer to
Automatic Analysisbeginning on page 3-53, for complete instructions.

Interpretation Select this command to control the information that appears in the transport
packet, PES packet, and section interpreted viewsinsereted View Options
on page 3-25 for a full explanation.
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3-68

Configuration

All selections you make through the Options menu change the analyzer
configuration. The configuration in use when you exit the analyzer application is
restored the next time you start the program. The three configuration commands
in the Options menu let you save one or more configurations to files for later use
and allow you to easily return to the default configuration.

Save Configuration. Use Save configuration to save the current option settings to
a file. A standard Windows Save as dialog box opens. Be sure to select a Drive
and Directory that will make it easy to later retrieve the file; then enter a
descriptive hame for the configuration file and cl@K . The file receives the
extension *.acf by default.

Read Configuration. Select Read configuration from the Options menu to restore
a configuration file that you saved earlier. A standard Windows Open dialog box
appears. Change the Drive and Directory if necessary and then select the file
name. ClickOK to restore the configuration saved in the file.

Set Default Configuration. Select Set default configuration to restore all default
analyzer settings. A dialog box appears; c@ik to confirm the command.

The following settings make up the default configuration.

Table 3-25: Analyzer default settings

Option Default setting
DVB Not selected.
Visual TSTD and LTW | Selected.
Output messages in file | Not selected.

Base Decimal.

Font Times New Roman, Regular, seven point.
Directories See note below.

Automatic Analysis All analyses selected.

Interpretation Neither field Length nor Position displayed.

All fields displayed for all types of interpreted view.

NOTE. When you select Set default configuration, the message and configuration
directories are changed to the directory that contains the most recently opened
file. This can cause confusion because the directories remain the same until you
change them through the Options menu Directories command, read a saved
configuration file, or (after opening a file from a different directory)again select
Set default configuration.

MTS 200 Series MPEG-2 DVB/ATSC System Analyzer



MPEG-2 DVB/ATSC System Analyzer

Message Window

The analyzer uses the Message for... (Message) window to report errors,
warnings, and information about analyses performed in the hierarchic and
interpreted view windows, one message per open stream.

ﬁ Messa M=
. i :
e Hates

Eﬁ, Autarnatic Analpsiz [+13)
E% 5/28/981:15:34 PM =Complete™ [+13)

[—j%ﬁn Syntactic Analyziz “Complete™ [+9)

G- PES +9)

[—]gsf Consiztency Analysis “Complete™ [+2)

------ PID #43 is found in the stream, but not referenced. [+1)
% PID #2110 15 found in the stream, but not referenced. (+1)

]'@1!; P51451 rate analysis “Complete™

]@ PCR &nalysis *“Complete™
- 'y PTS analysis “Complete™

s B B

= Semantic Analysis “Complete™ [+2]
w15 ()
B PES [+1)

Messages are grouped by analysis type and displayed in a hierarchical tree within
the message window. The nomenclature includes date and time, analysis level
syntax, and error description. The number of erroneous packets detected is
indicated between parentheses. You can save a message window with the File
menu Save as command and view (interpreted view) or delete data with the
popup menus.

NOTE. If the number of nodes in the message window exceeds 10,000, the
analyzer discards the remaining nodes; the number of nodes lost is documented
in the final node at the bottom of the tree.
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Identifying Icons  Table 3—-26 identifies the analysis and element icon types used in the Message
for... window.

Table 3-26: MTS 200 Series analysis and element icons

Icon Application name Function
£ Analyzed stream Notes
@@ Date and time stamp ﬁ Automatic analysis
@ | Syntactic analysis ;EL-: MPEG-2 PSI, DVB S, or
3 g ATSC PSIP Consistency analysis
=i | PSI-Sirate analysis PCR and PTS analysis
]
Semantic analysis [~ | T-STD analysis
LTW analysis By CRC check
Field incriminated in the message @, Message description
and subject of message
= TS packet type PAT packet type
s | PES packet type El PMT packet type
E NIT packet type FID | PID number
ﬁl Program Message Counter: records first,
second, third, and last packet
numbers of error occurrence.
.g_ﬁ;‘ No errors found $ Mega-frame analysis

Error Reporting  Color-coded bullets accompany most reporting in the message window. Interpret
the the icon bullets as follows:

m  Green bullet: no errors detected
®  Yellow bullet; warning

m  Red bullet: errors detected

Adding Notes  The message window had\atesnode at the top level of the tree. Double-click
this node to open the Notes window. Type your comments in this window; the
first sentence is automatically appended to the node identification when you
close the window.
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Navigating the Message  The analyzer provides keyboard and mouse commands to help you navigate and
Window  review messages. Additional commands are also provided to sort, edit, and
delete messages.

Keyboard Commands. Use the keyboard commands listed in Table 3—-27 to
navigate the message window.

Table 3-27: Message window keyboard commands

Press (key) to perform function | Function

HOME Selects the top (root) node in the tree.
END Selects the last node in the tree.
PAGE UP Closes the next node of the tree.
PAGE DOWN Opens the next node of the tree.
Arrow keys
uP Selects nodes upwards, vertically in the tree.
DOWN Selects nodes downwards, vertically in the tree.
LEFT Closes the preceding parents children upwards in the tree
one node at a time.
RIGHT Opens the proceeding parents children downwards in the
tree one node at a time.
* (Asterisk), numeric keypad Opens all children of the selected node.
— (Minus), numeric keypad Closes the children of the selected node.
+ (Plus), numeric keypad Opens the children of the selected node.

Popup Menus. Select a message in the message window with the left mouse
button and then right-click to obtain a popup menu. You can perform the
operations listed in Table 3—28 with the popup menus. The menu selection
changes depending on the message selected.

Table 3-28: Message window popup menus

Popup menu Function

View Displays an interpreted view of the selected node. (Equivalent
to double-clicking a node without children.) If the node does not
contain enough information to open a view, the children are
queried until sufficient information is recovered. If a view
cannot be opened, a warning is issued.

Delete Deletes the selected node and all of its child nodes. The
message ! ! ! Error messages have been deleted in this node !
I'lis appended to the parent list of the deleted node. The
number of items appearing in parenthesis is not updated.
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Table 3-28: Message window popup menus (Cont.)

Popup menu Function

Refresh Updates the number of errors entry (noted in parenthesis)
following the deletion of warning messages by the Delete
command. The number of errors for a node is the sum of the
child errors.

Sort by PIDs/Sort by fields! Sort by PIDs: Sorts the message window by PIDs; outputs a
list of messages for each PID.

Sort by fields: Sorts the message window by fields; outputs a
list of PIDs for each message type.

1 Execute from the root level only.

Print the Message Window  SelectPrint from the File menu to send the contents of the message window to a
Contents  printer.

Create a Message  To write the contents of the message window to a file, sBleiriut messages
Window File in file in the Options menu before you begin the analysis. The Save as dialog
box will appear when you begin the analysis. Entdiila kame > and click
Saveto create a .LOG Error message file on disk.

If the number of nodes in the message window exceeds 10,000, the analyzer
discards the remaining nodes and documents the number lost in the final node. If
the Output messages in fileoption is on, messages written to a file will not be

lost.

Save a Message Window  Use the following procedure to save a message window to the hard drive.

1. SelectSave adrom the File menu or click

=,
=l in the upper toolbar.

Select the storage location (drive/directory) in the Save in list box.
Enter a <file name> in the File name text box.

SelectError messagesirom the Save as type list box.

a > w DN

Click Save
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Activating Option CA

You can perform the following tasks when you add Option CA to the MPEG-2
DVB/ATSC System Analyzer:

m  Unscramble stream components previously scrambled with either the DVB
or CCETT algorithm. The Analyzer supports fixed control words and
Viaccess ECMs. You must attach a PC2 Smartcard reader to the system
computer to perform Viaccess unscrambling.

m  Analyze various characteristics of Viaccess-compliant EMM (Entitlement
Management Message) table sections in transport streams that contain DVB
or CCETT scrambled components.

If you purchased Option CA with your System Analyzer, it is already activated.
If you are adding Option CA to the analyzer, you must perform the following
steps to activate the option:

1. Exitthe MPEG-2 DVB/ATSC System Analyzer if the application is running.

2. Double-click theLicense Managericon in the Tektronix MPEG Test
System program group window.

& Tektronix MPEG Test System

File Edit “iew Help

Deferred-Time  Multipleser DwB T
Analyzer Editc

TheTektronix Software Protection window appears.

"s Teklronix Software Protection

To Enable Licensed Software Applications,
Please Enter your General Pazsword,
then Click QK.

Cancel |
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3. Consult the password document supplied with your Option CA upgrade kit
and identify the General password. Enter the three 6-character Hexadecimal
numbers of the password in the corresponding Tektronix Software Protection
window entry fields (lowercase characters are acceptable) and the@Klick
A Licensemessage window appears.

4. If the password is correct, cli€BK to acknowledge the message. If you
made an error entering the password, diiék and return to step 2.

When you enter the correct password, Option CA is available the next time you
start the the System Analyzer.

Unscrambling with the MPEG-2 System Analyzer

To extract and save scrambled elementary stream files you must select the correct
unscrambling parameters.

1. Open the transport stream (.trp) file.

2. To perform Viaccess unscrambling with an attached PC2 card reader, use the
following procedure to load the EMM access rights into the PC2 card;
otherwise, continue to step 3.

a. Double-click the EMM icon to open an interpreted view of the Entitle-
ment Management Message section.

b. Select the PC2 dialog menu item, which is available when an EMM or
ECM interpreted view is selected. A window opens to display the
messagéire you sure you want to send this EMM to the PC2 card?

c. Click Yesto send the EMM. You can now proceed with Viaccess
unscrambling.

3. If Viaccess fixed control words were used to scramble the program of
interest, use the following procedure to discover the control words;
otherwise, continue to step 4.

a. Double-click the PMT icon for the program to open an interpreted view
of the program map table.
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b. Inthe PMT interpreted view, locate and double-click the CA descriptor
field to open a descriptor window. Then identify the CA PID (7D2 in the
example).

= scramb1_TRP -3 PMT [PID 22 - Program 2) =] B3
-

am | |reserved | [PCE PID| [reserved| | program ||

info length
]| o7 |[oac |[oF |[ o |[ [r——

Conditional access :’
descriptor tag 0x9
descriptor length 0x4
ChA system ID 00
reserved D
CAPID
private data bytes

JE [E— 1

Kl "7|

c. Double-click the ECM icon to the right of the TS icon identified with the
CA PID.

An interpreted view of the ECM section opens and the PC2 dialog menu
item becomes available.

d. Select the PC2 dialog menu bar item to retrieve the control words from
the PC2 card reader.

e. Carefully copy the control words that appear in the resulting PC2 dialog
window for use in step 9 below; then clickK to close the window.

4. If Unscramblingdoes not appear on the Analyzer menu bar, selestram-
bling from the Options menu to create the menu bar item.
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5. Click the Unscrambling menu bar item to open the Unscrambling parameters

window.

Unszcrambling parameters

— Unscrambling alganthm
% CCETT & DvE

— Unzcrambling mode

 Atomatic

" Fined ECM

PID Mumber : IU

ECHM_=ID [FROGSCR_ECKMZ_XID in progress scrambling] © ID
PROGSCR_ECKM1_XID : |1

& Fined Control wWords

Ewen Cw/ [Even CWwW?2 in progress scrambling) : 0O IFFFFFFFFFFFFFFFF
Odd Cw [0dd CwW2 in progress scrambling] © O IFFFFFFFFFFFFFFFF

Ewen Cw [in progress scrambling) : 0 IFFFFFFFFFFFFFFFF
0dd Cw1 [in progress scrambling) : 0 IFFFFFFFFFFFFFFFF
oK I Cancel I

Select either th€CETT or DVB unscrambling algorithm.

SelectViaccessto use a PC2 card reader. (The reader must be attached to the
COML1 port of the host computer.)

Select the unscrambling mode that is appropriate to the scrambling used
during transport stream generation/encoding.

NOTE. The Automatic and Fixed ECM unscrambling modes are available only
when Viaccess is selected.

Automatic. SelectAutomatic unscrambling mode when stream components
have been scrambled with control words transported in the ECMs quoted in
the PMTs. The Analyzer looks for the ECM demultiplexing information in

the PMTs and, where necessary, the demultiplexed ECMs are sent to the PC2
card to decrypt the control words so they can be used for unscrambling.

Fixed ECM. SelectFixed ECM unscrambling mode when stream components
have been scrambled with control words transported in special PID and ECM
XID (PROGSCR ECM1 XID and PROGSCR ECM2 XID in progressive
scrambling) ECMs. The Analyzer looks for the ECMs and, if necessary, they
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are sent to the PC2 card to decrypt the control words so they can be used for
unscrambling.

Fixed Control Words. SelectFixed Control Words unscrambling mode when
stream components have been scrambled with user—specified control words.
In this case, you must also enter the hexadecimal control words: Even CW
and Odd CW for standard unscrambling; or Even CW1, Odd CW1, Even
CW2 and Odd CW?2 for progressive unscrambling.

9. If you selected Automatic unscrambling mode, proceed to step 10.

If you selected Fixed ECM unscrambling mode, enter the associated

parameters.
& Fined ECM:
PID Mumber : ID
ECH_XID [PROGSCR_ECHMZ_XID in progress zcrambling) : ID
PROGSCR_ECM1_XID |1

If you selected Fixed Control Words unscrambling mode, carefully enter the
appropriate control words.

c

Even CW [Even CW2 in progress scrambling) : 0% IFFFFFFFFFFFFFFFF
Odd Cw [Odd CWw 2 in progress scrambling) : 0% IFFFFFFFFFFFFFFFF

Even CW1 [in progress scrambling] : 0% IFFFFFFFFFFFFFFFF
0dd Cw1 [im progress scrambling] © 0% IFFFFFFFFFFFFFFFF

10. Click OK to confirm your selections and close the Unscrambling parameters
window.

Once you have entered the appropriate parameters for the open transport stream
file, you can analyze scrambled stream components and save scrambled
elementary streams.
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EMM Analysis

3-78

EMM Selection

To conduct EMM analysis on a transport stream (.trp) file, you must enable
Option CA (if necessary, refer fctivating Option CAn page 3—73), start the
MPEG-2 DVB/ATSC System Analyzer (Deferred-Time Analyzer), and open a
trp file. Once a file is opened in the analyzer application window, there are four
choices available on the Analysis EMBdbmenu: EMM selection, Diffusion

rate, Diffusion holes, and Discontinuity. These choices also appear on the EMM
hierarchy icon shortcut menu; right-click the icon to open the shortcut menu.

Lynamic 4 %

At ti .
Hiomanc ectian

Ebdrd selection Selection

Diffusion rate Diffusion rate

Diffusion holes Diffusion holes
Discontinuity Discontinuity

Analysis EMM submenu EMM shortcut menu

Use EMM selection first to specify the type(s) of EMM to analyze and the
portion of the stream to examine. Then select the type of analysis to perform.
You can initiate analyses through the shortcut menu only if the CA system (as
identified in the CAT descriptor) is France Telecom’s Viaccess system.

NOTE. You can perform analyses on nonViaccess EMM sections through the
Analysis EMM submenu, but the analysis results may not be accurate.

EMM selection allows you to choose EMM types (U, S, GH, or GA) and to
select a particular portion of the transport stream for EMM analysis. The
Analyzer uses these settings during diffusion rate, diffusion hole, and discontinu-
ity analysis.

You can initiate EMM selection from either the Analysis menu or the EMM
hierarchy icon shortcut menu (right-click to open the shortcut menu).

Dynamic 4 n

Automatic .
Section

KE bk selection W
Diffusion rate iffusion rate

Diffusion holes Diffusion holes
Discantinuity Discontinuity
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Both methods open the same EMM Viaccess selection panel window. Notice that
the default selection is all EMM sections in the transport stream (.trp) file.

EMM Viaccess selection panel

—PID Ekt traneport packet
@ Al packets

— Eribd type

" Packets zelection

Beginning packet : |1
End packet : ISSSDZ

7 EMM 5

¥ EMM GH

¥ EMM Ga

oK I Cancel I

1. Inthe EMM type panel, select the type(s) of EMM you intend to analyze.
There are four types:

m  EMM U: packets individualized for one customer.

m  EMM S: packets intended for a small number of customers.
m  EMM GH: packets for a group of customers.

m  EMM GA: packets for all customers.

2. To limit the portion of the transport stream for EMM analysis, choose
Packets selectiorand then enter the beginning and ending packet number.
The default beginning packet is the first transport packet in the .trp file; the
default end packet is the last transport packet in the file.

3. Click OK to confirm your choices and close the window.
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Diffusion Rate Analysis In diffusion rate analysis, the analyzer calculates EMM diffusion rates based on
your EMM selection choices. If you make no EMM selection choices, the
analyzer calculates diffusion of all EMM sections in the stream.

You can initiate diffusion rate analysis from either the Analysis menu or the
EMM hierarchy icon shortcut menu (right-click to open the shortcut menu).

m  Shortcut Menu. Select theDiffusion rate command from the shortcut menu.
If the defining CAT descriptor designates the CA system as France Telecom
(ID 1280), the Transport Stream Property window opens. If the CA System
ID is not 1280, the following message appears:

EMM Diffusion Rates Analpsis (%]

& Impaoszible, the conditional access spstemn must be Viaccess

In this case, initiate diffusion rate analysis through the Analysis menu as
described below.

m  Analysis Menu. Open the Analysis menu and seledM ; then select
Diffusion rate from the EMMsubmenu. The Analysis EMM — Diffusion
rates window opens.

Analysiz EMM - Diffusion Rates

FID Mumber : ID

W iacoess system

Cancel

SelectViaccess systeno instruct the analyzer to interpret the EMMs in
accordance with the France Telecom CA system. Enter the PID of the EMMs
that you want to analyze; then cli€K to confirm your selections and

conduct the analysis.
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If the analyzer has not conducted a transport stream multiplex rate analysis since
you opened the .trp file, the Transport Stream Propértgiow opens.

Transport Stream Property

Mux Rate [bitz/z]

Murmber of programs 2
OK I Cancel

If necessary, enter the exact multiplex (Mux) rate and €ikk In the example,
the exact multiplex rate is 10,000,000 bit/s instead of 9,999,999 that the analyzer
calculated from the first ten PCRs found in the transport stream.

NOTE. Because the sample used is small and the precision of the number high,
there can be error in the calculation. To ensure maximum accuracy of analyses
that use the multiplex rate to calculate results and detect errors, you can enter
the actual multiplex rate in the dialog box.

When you initiate the analysis, the EMM Diffusion Rates window opens in the
application window.

B3 EMM Diffusion Rates of scramb1 TRP (PID 2000) =] E
EMM diffusion sates visw =
Selection parameters : EMM T, EMM 5, EMB GH, EMM G4, for all packets.
Rate (EMMfsec) | Humber of EMM
Diffusion Secondes el tod EMM T |400.725117390 8021
EMM S | 0.000000000 a
EMM GH| 0.000000000 a
EMM G4 | 0.000000000 1]
Global | 400.725117320 a0zl

y» Jecondes

u] 1 2 3 4
e o g0 i
i?ﬁ; i?«; 91; Ei;
B~ 7| fEsqF| [Be1F| fEegF
= et == =t =)

» EMM T

» EMM 3 -

1] | H o

The display lists (in blue characters) the EMM selection parameters applicable
during diffusion rate calculation.
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The table on the right side of the view lists the results of the diffusion rate
calculation as well as the number of EMMs found for the calculation. The last
line in the table lists the overall EMM rate and number for all EMM types
combined.

A graphic representation of analysis results occupies the remainder of the

window.
Symbol Represents
ii?ro{ All EMMs of one type transmitted during a given second
ol o
e

== | Diffusion holes at the start and end of a given second

—=——=— | Diffusion of EMMs during a given second

On the time plot, EMMs are grouped by second and by type. The presence of an
EMM icon on the axis for a particular EMM type, indicates that at least one

EMM of that type was transmitted during the second in question. Where no icon
appears, no EMMs were transmitted during this second.

Double-click an EMM icon to display information about the represented EMMs.

g Wy g
g e i
CEST I CES ¥ I TR

M U of the seconde 1

Number of EMM 1 395
First EMM number H
Last EMM number © 395
[ | First EMM date : 0.015971202 sec
Last EMM date : 0.987964899 sec

Double-click a Hole symbol to display the Hole duration.

) ) g iy
kMM U diffugion hole of the zeconde begin 1

Hole length 1 0.015971202 sec

3-82 MTS200 Series MPEG-2 DVB/ATSC System Analyzer



Option CA

Double-click a Diffusion symbol to display the diffusion duration.

W ) e W
- [0 ol ")
EMR! U diffusion time of the seconde 1

Diffusion time 1 0.971993697 sec

As in other item views, you can use the Edit (lower) toolbar command buttons to
display subsequent seconds and navigate among results displays.

Diffusion Rates Algorithm. The algorithm used to calculate diffusion rates for the
different EMMs is as follows:

For a given selection, X is the selection start packet position and Y is the
selection end packet position. If the selection includes all EMM PID TS packets,
then X =1 and Y = the position of the last EMM PID TS packet.

PID EMM = CAT(Eurocrypt);
nb EMM U = 0;
nb EMM S = 0;
nb_EMM GH = 0;
nb EMM GA = 0
nb _EMM total = 0;
nb TS packets =0;

.
2

Do for all TS packets in the TS stream from packet X to packet Y

nb TS packets++;
if PID of packet TS == PID EMM &
payload unit start indicator==1(i.e. start of EMM) then

select case according to EMM type:
EMM U : nb_EMM U++;
EMM S : nb_EMM S++;
EMM GH : nb_EMM GH++;
EMM GA : nb_EMM GA++;

end select;

end if;
end do;
EMM U rate = (Stream rate/nb TS packets)*nb EMM U;
EMM_S rate = (Stream_rate/nb TS packets)*nb EMM S;...
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Diffusion Hole Analysis

3-84

In diffusion analysis, the analyzer searches for and identifies EMM diffusion
holes. The search is carried out based on your EMM selection choic&Mske
selectionon page 3-78). If you make no EMM selections, the analyzer searches
the entire transport stream (.trp) file. You can initiate diffusion hole analysis
from either the EMM hierarchy icon shortcut menu or the Analysis menu.

Shortcut Menu. If you know that the transport stream uses the France Telecom
Viaccess CA system, right-click the EMM hierarchic view icon to open the
shortcut menu; then select théfusion holescommand. An Analysis EMM —
Diffusion Holeswindow opens.

Analysis EMM - Diffusion Holes

Enter the minimum duration hole to search for and then €Kk If the CA
system identified in the CAT is not Viaccess, the following message appears:

EMM Diffusion Rates Analpsis 1]

& Impogsgible, the conditional access system must be Viaccess

In this case, initiate diffusion rate analysis through the Analysis menu, as
described below.
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Analysis Menu. To initiate diffusion hole analysis through the Analysis menu,
open the menu and seléd¥IM ; then selecDiffusion holesfrom the EMM
submenu. Another Analysis EMM — Diffusion Holedow opens.

Analpziz EMM - Diffusion Holes

PID Murnber : ID
ID

Halzs length 280

¥ Wiaccess system

Cancel I

Enter the appropriate EMM PID and the minimum hole duration to search for.
SelectViaccess systento instruct the Analyzer to interpret the EMMSs in
accordance with the France Telecom CA system. @i€kto confirm your
choices and start the analysis.

If you have not performed an analysis (since opening the .trp file) that calculates
the transport stream multiplex rate, the Transport Stream Propedgw opens

as shown on page 3-81. If necessary, enter the correct multiplex rate and click
OK to continue.

If the analyzer finds diffusion holes longer than the minimum duration, an EMM
Diffusion Holes view appears.

Bl EMM Diffusion Holes of scramb1.TRP [PID 2000) =] =
| EMM diffusion holes view hizher than 0000500000 sec | i’

Selection parammeters | EMM 7, EBMM 5, EMM GH, EMM G4, for all packets.

Diffision Holes mmber 1 to 4

I CRE) CRE) FRE) FRE) Wy Wy I
i g fl-d g g e [ i
CES ¥ I CES W I TR W I RS s I RS W I RS B RN s I TR T
1 ¥ t $ 1 $ 1 $ # Holes

1| | a7

The display lists (in blue characters) the EMM selection parameters applicable to
the diffusion hole search. A graphic representation of analysis results occupies
the remainder of the window.
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Symbol Represents
iﬂi?i An EMM at the start or end of a diffusion hole
{1 7]
+
—r——=r— | An EMM diffusion hole

Double-click an EMM icon to display information about the EMM at the
beginning or end of a diffusion hole.

Wy g CRE) Wy
g g g eed
I S ST I RS I N I RN

EMM of the Hole beginning number 1

EMM type P EMM_U
EMM Number H
EMM date : 0.015971202 sec

Double-click the Hole symbol to display the Hole duration.

Wy Wao FRE) Wy g
e e g e L]
§o g7 [@agE [EBegf| [EegE] [BegF

Hole*number 1

Hole length : 0.000024800 sec

As in interpreted views, use the Edit (lower) toolbar buttons to display subse-
quent EMM diffusion holes.

Diffusion Discontinuity  In diffusion discontinuity analysis, the analyzer searches for EMM diffusion
Analysis  discontinuities. The search is carried out based on your EMM selection choices
(seeEMM selectioron page 3-78). If you make no EMM selections, the
analyzer searches the entire transport stream file.

The analyzer can search for two discontinuity types:

m  Address discontinuity, in which type U or type S EMM destination addresses
are not increasing and sequential. The search can be for incrgagingt
sequential) addresses, or for all increasing, decreasing and equal addresses.

®  Type discontinuity: The analyzer searches EMMs off all types for EMM type
transitions.

You can initiate diffusion discontinuity analysis from either the EMM hierarchy
icon shortcut menu or the Analysis menu.
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Shortcut Menu. If you know that the transport stream uses the France Telecom
Viaccess CA system, right-click the EMM hierarchic view icon to open the
shortcut menu; then select thescontinuity command. An Analysis EMM
window opens.

Analysizs EMM - Diffusion Discontinuitys

Digcontinuitys twpe to search

& |ncreasing addresses
" Increasing, Decreasing and equals addreszes

' EMM Types

Cancel

Select the type of discontinuity to search for and then €k If the CA
system identified in the CAT is not Viaccess, the following message appears.

EMM Diffusion Rates Analysis B

& Imposzible, the conditional access system must be Viaccess

In this case, initiate discontinuity analysis through the Analysis menu as
described below.

Analysis Menu. Open the Analysis menu and selEdM ; then selecDisconti-
nuity from the EMMsubmenu. Another Analysis EMMindow opens.

Analpziz EMM - Diffusion Dizcontinuitys

PID Mumber : ID

Dizcontinuitys type to search

& |nereasing addresses
" Increasing, Decreasing and equals addresses

& EMM Types

¥ “iaccess System

Cancel
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Enter the appropriate EMM PID and select the discontinuity type to search for.
SelectViaccess systeno instruct the analyzer to interpret the EMMs in
accordance with the France Telecom CA system. @li€kto confirm your
choices and conduct the analysis.

If you have not performed an analysis (since opening the .trp file) that calculates
the transport stream multiplex rate, the Transport Stream Propedygw opens

as shown on page 3-81. If necessary, enter the correct multiplex rate and click
OK to continue.

If the analyzer finds discontinuities in the stream, the EMM Diffusion Disconti-
nuities view opens.

EMM Diffuzion Digcontinuitys of scramb1. TRP [PID 2000)

|EMM diffizsion discontimutys view on i mg, d mg or equals add | ﬂ

Selection parameters : EMM T, EMM 3, EMM GH, EMM G4, for all packets.

Diffiasion Discontivoaitys rmuwvber 1 to 4

B By By W Wy

e e g W e

CESTa I TR ¥ I R s B RS Vs I "R
x x r r ¥ y» Discontimutys

1] | a7

The display lists (in blue characters) the EMM selection parameters applicable to
the diffusion discontinuity search. A graphic representation of analysis results
occupies the remainder of the window.

Symbol Represents
ii?ro{ An EMM at the start or end of a discontinuity
ol o
e

——=—=—=— | A diffusion discontinuity
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Double-click an EMM icon to display information about the EMM at the
beginning or end of a discontinuity.

I Wy W FRE) Wy
3 g g e ile-d
B i-id e lEid el

EMM of the Discontinuity beginning number 1

EMM type P EMM_U

EMM Number H

EMM date : 0.015971202 sec
EMM address : 0x 0D BE BC 20 0B

Double-click the Discontinuity symbol to display the Discontinuity type and
duration.

g~ Wy gy FRE) g
ed ey e e eg
ERS T I FES ¥ I R I PR ¥ I R

; ¥ 1

Discdntinuity number 1

Discontinuity type : On decreasing or:
Discontinuity length : 0.000024800 sec

As in other item views, you can use the Edit (lower) toolbar command buttons to
examine subsequent discontinuities.
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The European Digital Broadcasting Project (DVB) specifies a baseline system
for satellite broadcasting. The transport stream channel coding portion of the
specification has the following flow:

m  MPEG-2 Transport stream file (Multiplexer)

m  Energy Dispersal — randomizing

m  Quter Coder RS (204, 188) — for byte error correction
m Interleaver — better burst error correction

m |nner Coder (Viterbi p/q) — bit error correction

m  QPSK Modulator

The DVB Channel Coding and Decoding application also provides decoding to
return the coded file to a standard transport stream file.

Table 3-29 lists the type of coding/decoding, the type of input expected, and the
resulting file.

Table 3-29: Expected input file types

Operation Expected input Output
Energy Dispersal *trp *.eds
Reed-Solomon *.eds *.res
Byte Interleaving *res *.inl
Viterbi Encoding *.inl *.vth
Byte Deinterleaving *.inl *.din
Reed-Solomon decoding *din *.drs
Energy Dispersal removal *.drs *.edr
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Starting the Application

Double-click theDVB channel Coding & Decodingicon in the Tektronix
MPEG Test System program group window to start the application. The
application window opens as shown below.

s . VB Channel Coding & Decoding M= B3
Menubar — | File Coding Decoding Generation Help

Duration gauge ‘ 0%

Tektronix
/

MTS Series

Screens and Progmam Copyright
Thomcast

Status bar ——

Menu Bar. Use the cursor to access the application main menus.
Duration Gauge. Displays the coding or decoding process status in percent.

Status Bar. Displays a brief explanation of a menu entry when you position the
cursor over a menu selection in the Menu bar.
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Menu Commands

Figure 3—-30 lists the DVB Channel Coding and Decoding menu commands.

Table 3-30: DVB Channel Coding and Decoding menu commands

Menu Commands Function
File Quit Exits the Coder/Decoder application
Coding Chain Defines a list of coding modules
Energy Dispersal Defines and performs Energy Dispersal coding on a
selected file
Reed-Solomon Defines and performs Reed-Solomon coding on a
selected file
Interleaver Defines and performs Interleaver coding on a selected
field
Viterbi Defines and performs Viterbi coding on a selected file
Decoding | Chain Defines a string of decoding modules for a file
Delnterleaver Decodes a file for Interleaver coding
Reed-Solomon Decodes a file for Reed-Solomon coding
Energy Dispersal Decodes a file for Energy Dispersal coding
Removal
Generation | Pattern Generates a user-defined repetitive pattern and puts it in
afile
Transport Packet Generates a user-defined pseudo transport packet and
puts it in a file
Help Contents Open a Help window and display the table of contents
Using Help Provides general information on how to use the Help
system
About... Displays the application version and copyright

File Menu

Cluit

MTS 200 Series MPEG-2 DVB/ATSC System Analyzer

The File menu offers the Quit command, which closes the application.
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Coding Menu

The Coding menu provides access to the required DVB channel coding for
satellite broadcasting (Energy Dispersal, Reed-Solomon, Interleaver, and
Viterbi). It also provides for chaining the various coding methods together.

Chain

Energy Dispersal
Beed-Soloman
Interleawver
Witerhi

Chain. The Chain command opens the Coding Chain dialog box, which allows
you to create DVB-compliant files.

Each check box defines one module in the coding chain. When all check boxes
are selected, the coding will produce a DVB-compliant file. If you deselect any
of the check boxes, you will generate a noncompliant file. (This feature is
provided for testing purposes.)

Coding Chain x|

—Coding Chain

¥ Energy Dispersal
¥ Reed-Solomon(204,188)

[V Interleaver

Cancel |

NOTE. If Energy Dispersal is not selected, it is replaced by a “B8 sync byte add
only” module in the chain.

When you seleddK, the Open dialog box appears. Identify the file to code.

Although all file types (*.*) are available, the expected transport stream file type
for DVB compliance is *.trp. Use a file created by the Multiplexer application or
acquire one from a transport stream input through a rear-panel connector.

SelectOK to initiate the coding process. Each coding module is performed in
the order given in the dialog box. During the coding process, a gauge in the
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Application Window reports the coding status. The gauge range is 0% to 100%
for each type of coding.

NOTE. To stop the coding process at any time, pressgbkey. This ends the
coding with the current coding module.

TheREADYstatement in the status bar indicates that the coding process is
complete for the selected modules. There are now three additional files in the
original directory with the transport stream file. The new files share the original
name with the following extensions: *.eds, *.res, and .*ini.

For more information on individual coding modules, Beergy Dispersal

Codingon page 3—10Reed-Solomon Codiran page 3—-104, ar@onvolution-
al Interleaving Codingn page 3-104.

Energy Dispersal. The Energy Dispersal command allows you to use this coding
scheme alone, instead of in conjunction with the other code modules using the
Chain command. This module performs sync byte inversion for the first of each
group of eight transport packets, and randomizing of data using a PRBS (Pseudo
Random Binary Sequence). For more information on the actual coding, refer to
Energy Dispersal Codingn page 3-103.

Selecting Energy Dispersal opens the following dialog box.

Dpen
File name: Folders: oK
Iw c:hmtz2004chg-trp -
Cancel
NCFGMNDX - = e ;I 4|
complex. CFG = MTS200
complex PHT @ CFG-TRP

complex. TRF
DEFAULT.BAT
DEFAULT.EIT
DEFAULT.NIT .
DEFAULT.PMT I |

Lizt filez of bype: Dirives:

Jaiypes (<4 N EEILELD =| Netﬂork...l

This first byte of the selected input file should be the first byte of a transport
stream packet file (the sync byte#%). The input file should be a*.trp

transport stream file. Other file types are permitted, as long as they meet the sync
byte requirement, however.

Click OK to begin the coding process. A gauge in the Application Window
states the coding process status. When the gauge reads 10B%ADis
displayed in the Status bar, the coding process is complete.
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Completion of the coding results in a file with the same base name as the
original, except the extension is *.eds.

If you select a file that is inappropriate for Energy Dispersal, coding will occur
anyway. You can stop the coding process at any time by pressiegctkey.

Reed-Solomon. Reed-Solomon coding takes the randomized transport packet

(from the Energy Dispersal coding) and adds 16 bytes to the field. (188 initial
packet size + 16 bytes of Reed-Solomon = 204 bytes.) For a more detailed
explanation of Reed-Solomon coding, see Reed-Solomon Coding on page 3-104.

TheReed-Solomordialog box is displayed after choosing this command. Enter
the desired Coded Block Size and Size of Block to Code in the appropriate text
boxes. The maximum for both parameters is 255. The default values (204 and
188) are correct values for DVB.

Reed-Solomon | ]

Coded Block Size :
04

%]

Size of Block to Code :
188

Ok | Configurationl Cancell

If you choose th€onfiguration command, the Reed-Solomon Configuration
dialog box appears.

Reed-Solomon Configuration | ]

Field Generator Polynomial P(¥) :
Dx‘a+ E X7 + Ex‘m Ex‘5+ Dx‘zn Dx‘3+ Dx‘2+ Exﬁ + D

First Root of Code Generator Polynomial G(x) :

alpha

Cancel |

Use theReed-Solomon Configurationdialog box to define different values for
p(x) (the Field Generator Polynomial) and alpha, which is the first root of p(x).
The default values are correct for DVB applications.
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When the configuration is complete, return to the Reed-Solomon dialog box by
selectingOK. If you are ready to code a file, sel@K. This returns the Open
dialog box. The coding module accepts *.eds files (previously Energy Dispersal
coded) only.

Select a file and enter it in the File Name text box; then €k This initiates

the Reed-Solomon coding process. The Application Window gauge tracks the
progress of the coding process. When coding is complete, the gauge reads 100%
and the Status bar reads READY.

The coding process outputs a file with the original name and an added *.res
extension.

Interleaver. This module performs convolutional byte interleaving. See
page 3-104 for more information on this coding process.

When you choose tHaterleaver command, the Open dialog box appears. There
are no parameters to adjust for this coding module.

The Interleaver requires a *.res file (a file previously Reed-Solomon encoded).
After selecting dile to code click OK. This starts the Interleaver coding
module.

A gauge in the Application Window monitors the coding progress. Coding is
complete when the gauge reads 100% and the Status baREaDY Interleav-

er coding results in a file with the same base name as the selected file, except the
extension is *.inl.

Viterbi. Viterbi performs inner coding based on the Viterbi punctured convolu-
tional code. For more information on this coding process, refétddi Coding
on page 3-105.

NOTE. This application does not provide a method to decode Viterbi coding.
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When you selectiterbi, the following dialog box appears.

cHi2 c23 c34 EU8

cancal|

Use the Viterbi dialog box to select ti#erbi Code. The code can be 1/2, 2/3,
3/4, or 7/8 (the default is 7/8). When you cliokK, the Open dialog box
appears.

Use theOpen dialog box to select a file for Viterbi coding. The expected file
type is an *.inl (Interleaver coding result). Once you select the file, GliCk
This begins the Viterbi coding process.

A gauge in the Application Window tracks the progress of the coding. The
coding is complete when the gauge reads 100% and the Status HRES&)¥

The output of this module is a file with the same base name as the original file,
but it now has *.vtb as the extension.

Decoding Menu  The Decoding menu provides access to the required DVB Channel Decoding for
satellite broadcasting (Deinterleaving, Reed-Solomon Decoding, and Energy
Dispersal Removal). It also provides for chaining the various decoding methods
together.

Decoding
Chain

Deintetleawver
Beed-Solormon
Energy Dispersal Remowal
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Chain. With the Chain command, you can decode the transport stream file using
the DVB-compliant method. The figure below shows the dialog box associated
with the Chain command.

Decoding Chain | ]

—Decoding Chain

[V Delnterleaver
¥ Reed-Solomon(204,188)

¥ Energy Dispersal Remowal

Cancel |

You can deselect any of the check boxes, however, all boxes must be checked to
generate a DVB-compliant file. You purposely deselect modules to create DVB
noncompliant files for testing purposes.

ChooseOK to begin Chain decoding. A gauge in the Applicationdow
reports the progress of each decoding operation. All chain decoding is complete
when the gauge reads 100% and the status baR&ABY

If the Energy Dispersal Removal module is not selected, it is replaced by a B8
sync byte removal module in the chain.

To stop the decoding process at any time, presssthkey. This ends the entire
decoding chain with the current module.

Deinterleaver. When you select the Deinterleaver commandQpen dialog box
appears. The expected input file is one generated by the Interleaver coding
module (*.inl), although the Deinterleaver module will accept any file.

When you clickOK, Deinterleaving begins. A gauge in the Application window
reports the decoding process status. Decoding is complete when the gauge reads
100% and the Status bar s®EADY The resulting file has the same name as

the original, with the extension *.din added.

To end the decoding at any time, presseiekey.
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Reed-Solomon. When you select the Reed-Solomon command, the Opégy
box appears. The expected input file is one generated by the Deinterleaver
coding module (*.din).

When you clickOK, Reed-Solomon decoding begins. A gauge in the Applica-
tion window tracks the decoding process status. Decoding is complete when the
gauge reads 100% and the Status bar READY The resulting file has the

same name as the original, with the extension *.drs.

To end the decoding at any time, presseiekey.

Energy Dispersal Removal. When you select the Energy Dispersal Removal
command, th®©pen box appears. The expected input file is one generated by the
Deinterleaver coding module (*.drs), although this decoding module will accept
any file type.

When you clickOK, Energy Dispersal Removal decoding begins. A gauge in the
Application window tracks the decoding process status. Decoding is complete
when the gauge reads 100% and the Status baR&ABY The resulting file

has the same name as the original, with the extension, *.edr added.

To end the decoding at any time, pressetekey.

Generation Menu  The Generation menu allows you to create new *.trp files by defining a pattern
or transport packets.

Battern
Transport Packets

Pattern. This command generates a user-defined pattern. When you select the
Generation Pattern command, the Save As dialog box appears to name the file. A
default extension is not provided for the file name. However, if you enter a file
name without an extension, *.plp is automatically added.

Click OK to confirm the entry and close the dialog box. The Pattern entry box
appears; enter the number of bytes in the pattern and@ck

Enter the number of bytes in the pattern

| |
0K I Cancel
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The Composition Motif entry box appears to define the repetitive pattern. Enter
the desired byte value in hexadecimal. One Composition Motif dialog box
appears for each byte you specified in the pattern.

Click OK to confirm the entry and close the dialog box.

Composition Motif | ]
Byte number 1
0K I Cancel |

The Pattern entry box appears. Define the number of times you want the pattern
to repeat; then clicloK.

Number of Pattern repetitions

OK Cancel |

The pattern is created and stored in the file specified above.

Transport Packet. This command generates a repetitive pattern of user-defined
transport packets.

When you select th&ransport Packet command, The Transport Packeialog
box appears to define the payload or to have random data loaded.

Transport Packets | ]
[T CCITT 2715-1

Transport Packet Header (in hexadecimal) :

Payload (in hexadecimal) :

x 184 bytes

Cancel
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Help Menu

If you select the CCITT 2”*15-1 check box, random data is generated for the
payload. If you set the value of the first text box under the Transport Packet
Header, the last three text boxes will be dimmed. The default value of the first
text box is 47. You can also enter a value.

If the CCITT 2715-1 check box is not selected, you can define the values of all
text boxes under the Transport Packet Header. The default value is 47 00 00 0O.
You must define the payload, which is then repeated 184 times.@Hiclo

confirm the selections.

The Number of Packets dialog box appears.

Number of Packets | ]

Enter the number of Transport Packets

OK Cancel |

Enter the number of transport packets in the transport stream; the@Klick
The Save As dialog box opens to name the file. A default extension is not
provided for the file name. However, if you enter a file name without an
extension, *.plp is automatically added.

Click OK, the application creates the desired transport stream file. When the
Gauge reads 100%, the transport stream file is complete.

The Help menu commands provide access to the Help system.

|
Contents
~ Using Help

Ahout MPEG2 DVE Channel Coder and Decoder

Contents. Displays the Help system table of contents.

Using Help. Provides information on how to use the Help system.

About MPEG2 DVB Channel Coder and Decoder. Displays the application version
and copyright.
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Coding Types

Energy Dispersal Coding

This section defines the application coding types.

This is the first coding module and last decoding module.

The input of this coding module is an MPEG-2 transport stream, which is a
concatenation of packets of 188 bytes (1 sync byte plus 187 data bytes).

SYNC
1 byte

!

47HEx

187 bytes

To comply with DVB and ensure adequate binary transitions, the data from the
MPEG-2 multiplex (transport stream file) is scrambled with a Pseudo Random
Binary Sequence (PRBS). The processing order at the transmitting side always
starts from the Most Significant Bit (MSB) of the synchronization byte (O of
01000111).

The polynomial for the PRBS generation is®X X14 + 1. It uses the 15-bit
shift register illustrated below for scrambling and descrambling (in the channel
coding process).

—‘1‘2‘3‘4‘5‘6‘7‘8‘9‘10‘11‘12‘13‘14‘15

R

Enable — / w Scrambled/descrambled
Clear/scrambled data output

data input

At the start of every eighth transport packet, the sequence 100101010000000
loads into the shift register. This provides an initialization signal for the
descrambler. The MPEG-2 sync byte (for the first transport packet in the group
of eight packets) is then inverted bitwise frompgfo B&,ex The first bit at the
output of the PRSB generator is applied to the first bit (MSB) of the first byte
following the inverted MPEG-2 sync byte (&S).
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To optimize synchronization of the subsequent seven transport packets, PRSB
generation continues with its output disabled, leaving these bytes unrandomized.
Thus the period of the PRSB sequence is 1503 bytes as shown below.

‘ B8 ‘ 187 randomized bytes ‘ 47 ‘ 187 randomized bytes ‘ 47 ‘ 187 randomized bytes

' BB‘ 187 randomized bytes

Reed-Solomon Coding

Convolutional Interleaving
Coding

3-104

8 randomized transported packets

The Reed-Solomon RS (204, 188) code corrects up to 8 bytes in a 204 byte
block. This module takes each randomized transport packet at the output of the
Energy dispersal module and produces 204 bytes by calculating and adding 16
bytes at the end of the packet (188 bytes).

The Reed-Solomon calculates in a Gallois Field generated by the polynomial:
p(x) =x8+ x4+ x3+x2+1

The RS code generator polynomial (used for the 16 byte calculation) is:
gx) = x +a9(x +ad)...x +ald

wherea = 02,ex

The RS (204,188), shortened code from the original RS (255,239), is implement-
ed by adding 51 bytes, all set to zero, before the information bytes (a transport
packet) at the input of an RS (255, 239) encoder. After the RS coding procedure,
these null bytes are discarded, and the transport packet remains as shown in the
following illustration.

‘ B8 ‘ 187 randomized bytes 16 bytes

Convolutional Interleaving, with depth | = 12, is applied to the error protected
packets. The following is a conceptual diagram of the Interleaver.

0

17717 = M cells °
Interleaver | 17x2 cells o

input

Interleaver
output

.1i{ 17x11 cells B
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The Interleaver has 12 branches, cyclically connected to the input byte-stream by
the input switch. Each branch is a FIFO shift register, with depth (MJ) cells.

where M =17 or N/I
N = 204 the error protected frame length
| = 12 the interleaving depth
J = branch index

The cells of the FIFO contain 1 byte, and the input and output switches are
synchronized.

For synchronization purposes, the sync bytes and the inverted sync bytes are
always routed in the branch “0” of the Interleaver (corresponding to a null
delay).

The Deinterleaver is similar to the Interleaver, but the branch indexes are
reversed (j = 0 corresponds to the largest delay). The deinterleaver synchroniza-
tion can be carried out by routing the first recognized sync byte in the “0”
branch. The following diagram shows the interleaved transport packets.

‘ B8 ‘ 203 interleaved bytes ‘ 47 ‘ 203 interleaved bytes

Viterbi Coding  The inner coding is based on a Viterbi punctured convolutional code as
diagrammed below.

+ 3

Data input —»‘ 1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6 ‘ 7 ‘ > Data output

+ 2)

Each byte of the input stream (MSB first) loads in a 7 (K = 7, constant length)
bit shift register. It then executes two polynomial operations. To produce a p/q
code (q output bits for p input bits) a “puncture’ is applied to the output of the
1/2 coder.

For example, in 7/8 mode, 7 bits produce 14 bits of 1/2 code and only 8 are
transmitted. (The puncture pattern for 7/8 is 11010101100110.)
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Appendix A: What to Do if an Application Locks Up

In the event an MTS 200 Series application locks up or freezes, perform the
following steps to close the application.

1.

If you are using the Data Store Administrator application, first try a Board
Reset. You will find the Board Reset command in the Service menu.

If a Board Reset proves ineffective, or if you are in another application, try
closing the application with the Windows NT Security dialog box as follows:

a.

b.

g.

PrescTRL+ALT+DEL to open the Windows NT Security dialog box.

Click theTask Manager button to open the Windows NT Task
Manager.

Highlight the locked-up application.
Click theEnd Task button.

In some circumstances, a window opens prompting you to wait, end the
task, or cancel your “end task” instruction. Follow the window instruc-
tions; if you click End Task, the application should close immediately.

If the above procedure fails to close the application, press-ALT+DEL
again to return to the Windows NT Security dialog box.

Click theShut Down button. This opens the Shutdown Computer dialog
box.

Select theshutdown and Restartoption button; then clicloK .

If the above procedures do not close the application or restart the computer,
manually power off the computer; then proceed with a normal power on.

CAUTION. To avoid data loss, do not power off the computer without first exiting
Windows NT. Use the manual reset only if the computer does not respond.

Some low-level Data Store board parameters are read only at power-on. To
ensure that all parameters are reset, perform a complete power cycle following an
application lock up.
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Appendix B: Software Repair

This section consists of two parts. The first part explains how to create and use
an emergency repair disk. The second part explains how to reload MTS 200
Series software if the installed copies become corrupt.

Creating and Using an Emergency Repair Disk

A system-specific emergency repair disk is supplied with each MPEG Test
System. If you upgrade the software or change your password, you should create
a new emergency repair disk. This will minimize the chances that you will need

to completely reload the operating software for a minor problem.

Use the emergency repair disk to restore your system to its initial setup state if
your system files become corrupt and you are unable to recover the previous
start-up configuration (Last Known Good Windows NT start-up screen). If you
do not have an emergency repair disk, you must reinstall Windows NT. See the
Windows NT System Guide provided with your backup copy of Windows NT
for the procedure required to restore your system.

You may also need the emergency repair disk to restore user passwords if they
are forgotten. Be sure to update the emergency repair disk each time you add a
user or change a password.

disk shipped with your test system is@LY disk that works with your system.
Do not lose this disk. If you lose the Emergency Repair Disk provided with your
test system, create a hew one as described below.

f CAUTION. The files on the Emergency Repair Disk are test system-specific; the

Creatingthe  To create an emergency repair disk, clearly mark a high density 3.5-inch disk as
Emergency Repair Disk  the emergency repair disk for your test system, serial number <BOxxxxx>. Be
sure to write the serial number exactly as it appears on the rear panel.

NOTE. The emergency repair disk is test system specific. Make sure that the
emergency repair disk is clearly marked with its serial number. The serial
number of your MPEG Test System appears on the original emergency repair
disk and on the server rear panel, near the power input connector.
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Perform the following steps to create an emergency repair disk.
1. SelectRun from the Windows NT Start menu.

2. Typerdisk in the Run dialog box. The Repair Disk Utility dialog box opens.

v Repair Disk Utility

This utility updates the repair information saved when you installed the system, and
creates an Emergency Repair disk. The repair information is used to recover a
hootahle system in case of failure. This utility should not be used as a backup toal.

. Update RepairInfo Create Repair Disk | Exit | Help |

3. Click Update Repair Info to save your current configuration. A message
appears to remind you that the earlier repair information is overwritten. Click
Yesto continue.

4. When the process is complete, a message appears asking if you wish to
create an emergency repair disk. ClMgdsto continue.

5. The following message appears. Insert a 3.5-inch disk into drive A and click
OK. Rdisk formats the disk and copies the configuration files onto it.

Repair Disk Utility

Label afloppy disk 'Emergency Repair Disk' and insert it into drive A2 Select OK when the
disk is in the drive.

Warning: All data in the floppy disk will be erased.

6. When the operation is complete, cligkit in the Repair Disk Utility dialog
box. Remove the disk from the drive and store it in a safe place.

Using the Emergency  Always refer to the Windows NT documentation if you need additional
Repair Disk  information.

1. Verify that you have a source of setup information available (the Win-
dows NT backup software package).

2. Insert the Windows NT Setup disk into the disk drive.
3. Restart the test system.

4. When the Windows NT Setup Screen appears, [pté€sspair).
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5. When prompted, insert the emergency repair disk into the disk drive.
6. The emergency repair disk performs the following operations:
®  Runs CHKDSK.EXE on the WINNT and SYSTEM partitions.

m  \Verifies each file in the installation and replaces any that are missing or
corrupt.

m  Replaces the System, Security, and Security Accounts Manager hives in
the registry.

m  Reinstalls the Boot Loader (such as the boot sector and BOOT.INI).

Reinstalling MTS 200 Series Software

Uninstalling the Software

If your test system software is accidently deleted or becomes corrupted, use the
following procedure to reinstall the software. You will needMREG Test

System Version 3.0 Installation Softw&B ROM (supplied with the test

system) to complete the reinstallation.

Reinstalling the software consists of the following procedures:
m  Uninstalling the current software
m Installing the program files

m  Entering the license password

NOTE. The following instructions are for reinstalling MTS 200 Series test system
software on a machine running Windows NT Workstation 4.0 only. Procedures
for upgrading your software could be different. If you are installing a software
upgrade, follow the instructions provided with the upgrade Kkit.

For best results, remove the existing test system software using the Uninstall
MTS application.

1. Restart Windows NT and log on as the administrator (Username = adminis-
trator; password = MPEG2). You must log on as the administrator to install
all MTS 200 Series applications.

2. Quit any applications that automatically start at login.

3. Double-click theUninstall MTS 3.0icon in the Tektronix MPEG Test
Systemprogram group window.
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Installing the Program
Files

& Tektronix MPEG Test System (O}
File Edit ¥iew Help

LN

Ciefarrad-Time D%E Channel ATSC Tahle DWEB Tahle

|»

Program Stream  Dolby Digital

Analyzer Coding and... Editor Editor Analysis Analyzer
Errar Injector Jitter Adder Multiplexar Yideo Stream Audio Stream
Analyzer Analyzer

KL

|1 object(s) selected 398 bytes

4. Click Yeswhen the dialog box asks you to confirm the file deletion.

5. When uninstall is complete, cliéBK to close the Remove Programs From
Your Computer window.

Perform the following steps to reinstall the program files.

Right-click theMy Computer icon on your Windows NT desktop, and then
selectExplore from the resulting submenu. In the Exploring window, select
the icon that represents the disk drive onto which you will install the
software (usually drive C:).

2. Check thestatus bar at the bottom of the Exploring window to verify that the
target disk has at least 140 MB of free space. You cannot install the MTS
software on a disk with less than 140 MB of free space.

3. Place theVIPEG Test System Version 3.0 Installation SoftuzipeROM
into the CD ROM drive.

4. Click the Windows NTStart button and then seleBun... from the
submenu.

5. Enterd:\Setup.exe in the resulting window and clidRK.

Run HEB

Tupe the name of a program, folder. or document, and
Windows will open it for you.

|

¥ | Buriin Separate Memon Space

QK. I Cancel | Browse... |
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6. In afew seconds, the Tektronix MTS200 Series window appears on the
computer screen.

7. Read the Copyright and Setup text and then &liekt to proceed to the
Choose Destination Directory window.

8. The default destination folder is C:\Mts200. CINkxt to accept the default
folder. The applications may not function correctly if you specify another
target folder.

Destination Folder
C:AMTS200 Browsze...

Cancel |

NOTE. It is strongly recommended that you use the default destination folder.

9. The Setup Type window opens.

Setup Type

MTS210 Spstem software with hardware
MTS215 Spstemn software with hardware

— Description
Irstall all TS 200 series software products, Individual
products are enabled by a licensing pazsword. Mo MTS
hardware.

< Back I Mest » I Cancel |

m If you are installing the software on a machine that has no MPEG Test
System hardware, selddiTS Software Only Products If you make
this selection, cliciNext and proceed directly to step 12.

m |f your system contains Real-Time Analyzer hardware, stld8205
System software with hardware

m [f your system contains a Data Store (CARB) system but does not have
Real-Time Analyzer hardware, sel&dTS210 System software with
hardware.

MTS200 Series MPEG-2 DVB/ATSC System Analyzer B-5



Appendix B: Software Repair

m [f your system contains both a Data Store (CARB) system and Real-
Time Analyzer hardware, seledlf S215 System software with
hardware.

10. Click Next. The Select MTS2nn Platformindow opens.

& {Companq Proliant 2500 or 1600 platform

" Caompaq Prosighia 500 platfarm

11. Select the option that applies to your test system, and therNaiak

CAUTION. Selecting the wrong platform deactivates the Data Store system and
Real-Time Analyzer, if installed. Identify your computer platform and select the
appropriate option.

12. The Select Program Folder window opens. CNekt to accept the default
folder name (Tektronix MPEG Test System) and continue.

13. Review the Destination Directory, System Product, and Start Menu Folder
selections in the Selection Summarindow. If the selections are incorrect,
click Back and change the information as needed. Once the information is
correct, clickNext to proceed with installation.

The setup program begins installing software and related files. The activity
and progress gauges appear at first to show that the installation is progress-
ing. Installation proceeds without your input (and sometimes with no
apparent activity) for approximately 3 minutes, depending on your computer.

Copying MTS100 Data files...
hinyeditable.exe

14. During a normal setup, the computer displays two empty program group
windows after it copies the program files to your disk drive. After the
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15.

16.

17

18.

19.

20.

21.

22.

windows appear, a message reminds you to verify that the software key is
installed.

Verify that the software key is installed on the parallel (printer) port as
described irSoftware Keyn page 1-1; then clicRK.

The Setup Complete window opens; cli€ikish to continue.

. A Notepad window opens to display the Readme file. Scan the text for

important information, and then selé&otit from the File menu to close the
window.

Another Setup Complete window opens. AcCégs, | want to restart my
computer now

Remove the test system installation software CD ROM from the drive and
click Finish to complete the setup and reboot the system.

When prompted, log on &4TS100 no password is required. The Windows
NT initialization process can take up to two minutes to complete.

Locate the Tektronix MPEG Test System folder on the Windows NT
desktop.

Double-click the folder to open the program group window.

The program group window resembles the screen capture below after a
MTS 210 installation. The Real-Time Analyzer icon is also present after a
MTS 215 installation. Neither the Data Store Administrator icon nor the
Real-Time Analyzer icon are present after a software-only installation.

& Tektronix MPEG Test System
File Edit “iew Help

IS [=] E3

PR

License Defered-Time  Multipleser
M anager

Analyzer

“ideo Stream  RieadmeFils
Analyzer

B = B #

[%B Table D%E Channel  Jitter Adder  Errar Injector
Editor Coding and...

CHRE
,!'-:i.:‘j

DataStore MPEG-2 Help
Administrator

|13 object(s) |4.72KE
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Entering the License
Password

B-8

Perform the following steps to reenter the software key general password.

1. Double-click thelicense Managericon in the program group window.

& Tektronix MPEG Test System =]

File Edit Yiew Help

Defered-Time  Multiplexer DB Table  DVE Channel  Jitter Adder  Error Injector
Analyzer Editar Cading and...

The Tektronix Software Protectiavindow appears.

*s Tektronix Software Protection

Input your password and click OF |

2. Consult the password document supplied with your most recent system
upgrade and identify the general password. Use the original password
supplied with your test system only if you have not upgraded the system or
added any options.

3. Enter the three 6-character Hexadecimal numbers in the corresponding
Tektronix Software Protectiomindow entry fields. Lowercase characters are
acceptable.

4. Click OK. A Licensemessage window appears.

5. If the password is correct, cli€BK to acknowledge the message. If you
made an error entering the password, diék and return to step 2.

When you enter the correct password, software reinstallation is complete.
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Appendix C: Analyzer Tests

This section describes bitstream tests performed by the Deferred-Time Analyzer
application, version 1.0.

NOTE. This appendix does not include tests added to MPEG Test System software
version 2.0 and up.

The tests shown in normal typeface can be found in the compliance document
(ISO/IEC 13818-4 DIS).

The tests shown in italics are not described in the compliance document, or are
described but are erroneous and/or incomplete.

All the fields are indicated, even those for which no tests are performed. The
fields are listed exactly in the same order as given in the Standard (ISO/IEC
13818-1 IS of 13 November 1994).

Compliance at the Transport Stream Level

There are two parts at this level: the Transport Packet Header and the Adaptation
Field.

Table C-1: Compliance for the Transport Packet Header

Parameter

Error checking

sync_byte (sb):

test that (sb == 0x47)

transport_error_indicator (tei):

test that (tei = 1)

payload_unit_start_indicator (pusi):

if (pid == Ox1FFF)
then test that (pusi == 0")

transport_priority (tp):

no test

PID (pid):

1. testthat pid is in [0x0000, 0x0001, 0x0010 .. OX1FFF]

issue a warning if pid emulates 0x47

transport_scrambling_control (tsc):

2
3. verify that there is at least one packet with pid == 0x0000 in the stream
1

if (pid == 0x0000 or 0x0001 or Ox1FFF)
then test that (tsc == ‘00")

2. if (pid == PID_PMT)
then test that (tsc == '00)

NOTE: the PID_PMTs are given by the program_map_PID fields in the PAT
sections.
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Table C-1: Compliance for the Transport Packet Header (cont.)

Parameter

Error checking

adaptation_field_control (afc):

if (pid == Ox1FFF)
then test that (afc == '01)
else test that (afc !='00")

continuity_counter (cc):

if (afc in == 'x1)

and ((AF.di=="0") or (afc == ‘0x"))

and (pid != Ox1FFF)

and packet is not a duplicate

then test that (cc == previous_cc + 1, modulo 16)

NOTE: previous_cc means value of the continuity_counter of the previous TS
packet with the same PID.

data_byte (db):

1.

if (pusi =="'1")

and (pid == PID_PES)

and (tsc == '00") or stream has been unscrambled

then test that db starts with 0000001 followed by the correct sid

if (pusi =="0"

and (pid == PID_PES)

and (tsc == '00") or stream has been unscrambled

then test that db does not contain 0x000001 followed by the correct sid

if (pusi == 1)

nd (pld =PID_PSI)

nd (tsc == ‘00") or stream has been unscrambled

then test that db starts with pointer field to the correct table_id

= ‘QJ ‘QJ 1=

if pa p cket is not a duplicate

and (previous_AFH.sc == 0)

and (tsc =='00") or stream has been unscrambled

then test that db starts with 0000001 followed by the correct sid

m

NOTE:

1.
2.

PID_PES are given by the elementary_PID fields given in the PMT sections.

PID_PSI are 0x0000 for PAT, 0x0001 for CAT, the PIDs given by the
program_map_PID fields in the PAT sections, PID given by the network_PID
field in the PAT sections.

correct table_id are 0x00 for PAT, 0x01 for CAT, 0x02 for PMT and [0x40 ..
OxFE] for NIT.

correct sid means ‘1110 xxxx’ for video and ‘110x xxxx’ for audio.

previous_AFH.sc means the value of the splice_countdown field of the
previous TS packet with the same PID (duplicate packets and packets with
no payload excluded).
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Special Tests in the Case  The following test should be used to determine whether a packet is a duplicate
of a Duplicate Packet ~ packet:

if (afc == 'x1")

and(AF.di == ‘0’) or not present
and (pid != Ox1FFF)

and(cc == previous_cc)
thenpacket is a duplicate

For a duplicate packet, you should verify that the previous packet with the same
PID is not a duplicate packet.

Table C-2: Compliance for the Adaptation Field (AF)

Parameter Error checking

adaptation_field_length (afl): 1. if (TPH.afc ==10)
then test that (afl == 183)

2. if (TPH.afc =="11")
then test that afl is in [0 .. 182]

discontinuity_indicator (di): no test
random_access_indicator (rai): no test
elementary _stream_priority_indicator (espi): no test
PCR_flag (pcrf): 1. if(operf=="1)
then test that (pcrf == '1')
2. if(rai=="1)

and (TPH.pid == PID_PCR)
then test that (pcrf == '1')

NOTE: the PID_PCR are the PIDs given by the PCR_PID fields in the PMT

sections.
OPCR _flag (opcrf): no test
splicing_point_flag (spf): if packet is not duplicate

and (TPH.afc == ‘11")
and (previous_spf ==1)
and (previous_sc '=0)
then test that (spf == 1)

transport_private_data_flag (tpdf): no test

adaptation_field_extension_flag (afef): if packet is not duplicate
and (TPH.afc ==‘11")
and (previous_afef == 1)
and (previous_sc !=0)
then test that (afef == 1)

program_clock_reference_base (pcrb): no test
reserved (r1): test that (r1 == '111111")
program_clock_reference_extension (pcre): no test
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Table C-2: Compliance for the Adaptation Field (AF) (cont.)

Parameter

Error checking

original_program_clock_reference_base (opcrb): | no test
reserved (r2): test that (r2 == ‘111111)
original_program_clock_reference_extension no test

(opcre):

splice_countdown (sc):

if (packet is not duplicate)
and (TPH.afc == 11)
then test that (sc == previous_sc - 1)

NOTE: previous_sc is the value of sc in the previous packet of the same PID
(duplicate packets and packets with no payload excluded).

transport_private_data_length (tpdl):

1. testthat (tpdl > 0)
2. testthat (tpdl < afl — compute_length())

compute_length is the following function:
int compute_length()

int length = 1

if (perf == ‘1) then length += 6

if (opcrf == ‘1) then length += 6
if (spf == ‘1) then length++

if (afef == ‘1") then length += afel

}
private_data_byte (pdb): no test
adaptation_field_extension_length (afel): test that (afel > 0)
Itw_flag (If): no test
piecewise_rate_flag (prf): no test

seamless_splice_flag (ssf):

if packet is not duplicate
and (TPH.afc == 11
and (previous_ssf == 1)
and (previous_sc !=0)
then test that (ssf == 1)

reserved (r3):

test that (r3 == ‘11111

ltw_valid_flag (Ivf): no test
ltw_offset (lo): no test
reserved (r4): test that (r4 == ‘11111111")
piecewise_rate (pr): no test

C-4
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Table C-2: Compliance for the Adaptation Field (AF) (cont.)

Parameter

Error checking

splice_type (st):

1. if (packet carries audio stream) then test that (st == ‘0000")
2. If (packet carries video stream) then test that st is not in ['0100" .. ‘1011']

3. if (not first occurrence of st)
and (previous_sc !=0)
then test that (st == previous_st)

NOTE:
1. for a definition of previous_sc, see note 1 of sc.

2. previous_st means the value of st in the previous packet with the same PID
(duplicate packets or packets without payload excluded).

3. the information about the type of stream (audio or video) can be found in the
stream_type fields of the PMT sections.

DTS_next_au (dtsna):

if (not first occurrence of dtsna)
and (previous_sc !=0)
then test that (dtsna == previous_dtsna)

NOTE:
1. for a definition of previous_sc, see note 1 of sc.

2. previous_dtsna means the value of dtsna in the previous packet with the
same PID (duplicate packets or packets without payload excluded).

marker_bit (mb):

test that (mb == 1") for all mb in the packet

reserved (r5):

test that (r5 == '1111 1111") for all bytes

stuffing_byte (sb):

test that (sb == ‘1111 1111") for all bytes
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Compliance at the PES Packet Level

The following tests should be performed only if the transport_scrambling_con-
trol field of the transport packets is equal to ‘00’ or the PES stream has been
unscrambled.

Table C-3: Compliance for the PES packet header

Parameter Error checking

packet_start_code_prefix (pscp): test that (pscp == 0x000001)

stream_id (sid): 1. sid I=areserved value
2. sid>=0xBC

3. testthat each PES packet carried in the TS packets of the same PID value
have the same sid

4. if (packet carries audio)
then test that sid is in [0xCO .. OXDF]

5. if (packet carries video)
then test that sid is in [OXEQ .. OXEF]

PES_packet_length (pespl): if sid indicates that packet does not carry video
then test that (pespl !=0)

‘10" test that these two bits are really equal to ‘10’

PES_scrambling_control (pessc): no test

PES_priority (pesp): no test

data_alignment_indicator (dai): no test

copyright (O0): no test

original_or_copy (ooc): no test

PTS DTS _flags (ptsdtsf): test that (ptsdtsf I=‘01")

ESCR_flag (escrf): no test

ES rate flag (esrf): no test

DSM_trick_mode_flag (dsmtmf): no test

additional_copy_info_flag (acif): no test

PES_CRC_flag (pescrcf): no test

PES_extension_flag (pesef): no test

PES_header_data_length (phdl): 1. testthat phdl >= sum of optional data fields ( > for stuffing)
2. testthat phdl <= 32

‘0010 test that these four bits are really equal to ‘0010’

marker bit (mb): test that (mb == 1) for all mb in the packet

PTS (pts): no test

‘0011"; test that these four bits are really equal to ‘0011’

C-6 MTS 200 Series MPEG-2 DVB/ATSC System Analyzer



Appendix C: Analyzer Tests

Table C-3: Compliance for the PES packet header (cont.)

Parameter Error checking
‘0001" test that these four bits are really equal to ‘0001’
DTS (dts): no test

reserved (rl): test that (r1 == 11"
ESCR (escr): no test

ES_rate (esr): test that (esr 1= 0)
trick_mode_control (tmc): no test

field_id (fid): test that (fid !="11")
intra_slice_refresh (isr): no test
frequency_truncation (ft): no test

rep_cntrl (rc): test that (rc = 0)
reserved (r2): test that (r2 == '111")
reserved (r3): test that (r3 == '11111")
additional_copy_info (aci): no test
previous_PES_packet CRC (pppc): no test
PES_private_data_flag (pespdf): no test
pack_header_field_flag (phfl): no test
program_packet_sequence_counter_flag (ppscf): | no test
P-STD_buffer_flag (pstdbf): no test

reserved (r4): test that (r4 =='111")
PES_extension_flag_2 (pesef2): no test
PES_private_data (ppd): shall not emulate the packet_start_code_prefix (0x000001)
pack_field_length (pfl): test that (pfl < pespl)
program_packet_sequence_counter (ppsc): no test
MPEG1_MPEG2_identifier (mpeglmpeg2i): no test
original_stuff_length (osl): if (mpeglmpeg2i == 1)

then test that (osl <= 16)
else test that (osl <= 32)

‘01" test that these two bits are really equal to ‘01’
P-STD_buffer_scale (pstdbscale): no test

P-STD_buffer_size (pstdbsize): no test

PES_extension_field_length (pesefl): test that (pesefl < pespl)

reserved (r5): test that (r5 == '1111 1111") for all bytes
stuffing_byte (sh): 1. testthat (sb == OxFF) for all bytes

2. testthat the number of sh <= 32 in PES packet header
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Table C-3: Compliance for the PES packet header (cont.)

Parameter Error checking
PES_packet_data_byte (pespdb): no test
padding_byte (pb): test that (pb == OxFF) for all bytes

Compliance at the PSI level

The PSI level contains the following sections: PAT, PMT, CAT, NIT, and Private
Sections.

Table C-4: Compliance for the PAT sections

Parameter Error check

table_id (tid): test that (tid == 0x00)

section_syntax_indicator (ssi): test that (ssi=="1)

0 (zero): test that (zero =='0")

reserved (resl): test that (resl =="11")

section_length (sl): 1. testthat (9 <= sl <=1021)
2. if(sl==n)

then test that ((byte[n] == 0x00) or (byte[n] == OXFF) or (byte[n] == 0x47))
and test that (byte[n—4] .. byte[n-1] == CRC32)

NOTE: use a C-type array notation, so byte[n] means the (n+1)th byte found

after sl.
transport_stream_id (tsid): verify that tsid is the same for all sections with the same vn
reserved (res2): test that (res2 =="11)
version_number (vn): no test
current_next_indicator (cni): no test
section_number (sn): no test
last_section_number (Isn): no test
program_number (pn): does not take any single value more than once within all sections of a version
reserved (res3): test that (res3 == ‘111")
network_PID (npid): 1. testthat npid is not in [0x000 .. 0xO00F]

2. testthat (npid != OX1FFF)
3. testthat npid is not a pid already used for audio or video

4, testthat npid is not a pid already used for data

NOTE: a npid can be the same as a pmpid.
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Table C-4: Compliance for the PAT sections (cont.)

Parameter

Error check

program_map_PID (pmpid):

1. testthat pmpid is not in [0x000 .. 0x000F, OX1FFF]

test that pmpid is not a pid already used for audio, video

3. testthat npid is not a pid already used for data
CRC32 (crc): 1. testthat the CRC value is correct
2. testthat the byte following the CRC is 0x00, 0x47 or OxFF
Table C-5: Compliance for the PMT sections
Parameter Error check
table_id (tid): test that (tid == 0x02)

section_syntax_indicator (ssi):

test that (ssi == 1)

‘0’ (zero):

reserved (resl):

(
test that (zero =='0")
test that (resl == 11

section_length (sl):

1. testthat (9 <=sl<=1021)

2. if(sl==n)
then test that ((byte[n] == 0x00) or (byte[n] == OxFF) or (byte[n] == 0x47))
and test that (byte[n—4] .. byte[n-1] == CRC32)

NOTE: use a C-type array notation, so byte[n] means the (n+1)th byte found
after sl.

program_number (pn):

1. pnshould be the one defined in PAT
2. testthat (pn!=0)

reserved (res2):

test that (res2 == '11")

version_number (vn):

1. if (cni == 1) then test that all sections have the same vn

2. testthat (v + 1) is the next version and has (cni == 1)

current_next_indicator (cni):

no test

section_number (sn):

test that (sn == 0)

last_section_number (Isn):

(
test that (sn == 0)

reserved (res3):

test that (res3 =='111")

PCR_PID (pcrpid):

test that perpid is not in [0x0002 .. 0x000F]

reserved (res4):

test that (res4 == '1111")

program_info_length (pil):

1. testthat (pil < 1024)
2. testthat (pil < (sI-9))

descriptor:

see descriptor test (beginning on page C-12)
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Table C-5: Compliance for the PMT sections (cont.)

Parameter

Error check

stream_type (st):

no test

reserved (res5)

test that (res5 == '111)

elementary_PID (epid):

test that epid is not in [0x000 .. 0xO00F, Ox1FFF]

reserved (res6):

test that (res6 == ‘1111

ES_info_length (esil):

test that (esil < 1024)

descriptor:

see descriptor test (beginning on page C-12)

CRC32 (crc):

1. testthat the CRC value is correct

2. testthat the byte following the CRC is 0x00, 0x47 or OxFF

Table C-6: Compliance for the CAT section

Parameter

Error check

table_id (tid):

test that (tid == 0x01)

section_syntax_indicator (ssi):

test that (ssi == 1)

0 (zero):

reserved (resl):

(
test that (zero =='0")
test that (resl == 11

section_length (sl):

1. testthat (9 <=sl<=1021)

2. if(sl==n)
then test that ((byte[n] == 0x00) or (byte[n] == OxFF) or (byte[n] == 0x47))
and test that (byte[n—4] .. byte[n-1] == CRC32)

NOTE: use a C-type array notation, so byte[n] means the (n+1)th byte found
after sl.

reserved (res2):

test that (res2 == ‘1111 1111 1111 1111 11°)

version_number (vn): no test
current_next_indicator (cni): no test
section_number (sn): no test

last_section_number (Isn):

1. if (cni == 1) then test that all sections have the same vn

2. testthat (v + 1) is the next version and has (cni == 1)

descriptor: see descriptor test (beginning on page C-12)
CRC32 (cre): 1. testthat the CRC value is correct
2. testthat the byte following the CRC is 0x00, 0x47 or OxFF
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Table C-7: Compliance for the NIT sections

Parameter Error check
table_id (tid): test that tid not in [0x00 .. 0x3F]
section_length (sl): no test

Table C-8: Compliance for the private sections

Parameter Error check

table_id (tid): test that tid is in [0x00 .. 0x3F]
section_syntax_indicator (ssi): no test

private _indicator (pi): no test

reserved (resl): test that (resl ==11")
private_section_length (sl): no test
table_id_extension (tide): no test

reserved (res2): test that (res2 == ‘11")
version_number (vn): no test
current_next_indicator (cni): no test
section_number (sn): no test

last_section_number (Isn):

1. if (cni == 1) then test that all sections have the same vn

2. testthat (v + 1) is the next version and has (cni == 1)

CRC32 (crc)

test that the CRC value is correct
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Compliance for the Descriptors

This section covers the compliance testing for the descriptors. This list of
descriptors tested includes: All (general), Video Stream, Audio Stream,
Hierarchy, Registration, Data Stream Alignment, Target Background Grid, Video
window, CA, ISO 636, System Clock, Multiplex Buffer Utilization, Copyright,
Maximum Bitrate, Private Data, Smoothing Buffer, STD, and IBP.

Table C-9: Compliance for all descriptors

Parameter Error check
descriptor_tag (dt): testthat dt notin [0, 1, 19 .. 63]
descriptor_length (dl): 1. if descriptor is in CAT section

then test that (sum of (dl + 1) == CAT.sl)

2. if descriptor is in PMT section after the program_info_length field
then test that (sum of (dl + 2) == PAT.pil)

3. if descriptor is in PMT section after the ES_info_length field
then test that (sum of (dl + 2) == PAT.esil)

CRC32 of the section test that the CRC value is correct

The Video Stream Descriptor has descriptor_tag == 2. It tests that the descriptor
is at program and ES level and refers to video.

Table C-10: Video stream descriptor

Parameter Error check
descriptor_length (dI): test that (dl == mpeglof * 2 + 1)
multiple_frame_rate_flag (mfrf): no test
frame_rate_code (frc): no frame_rate_code in SH > frc
MPEG_1_only_flag (mpeglof): if (mpeglof == 0)
then
1. descriptor_length =3
2. ES = MPEG2

3. stream_type = 0x02
4. stream_type : 0b1110 xxxx
5. constrained_parameter_flag =0

@
)
I

1. descriptor_length=1

2.ES =MPEG1

3. stream_type = 0x01

4. stream_type = 0b1110 xxxx

5. constrained_parameter_flag = constrained_parameter_flag in the SH

constrained_parameter_flag (cpf): no test

still_picture_flag (spf): no test
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Table C-10: Video stream descriptor (cont.)

Parameter

Error check

profile_and_level_indication (pali):

pali = profile_and_level_indication in the SHE

chroma_format (cf):

cf = chroma_format in the SHE

frame_rate_extension_flag (fref):

if (fref == 1) then frame_rate_extension_n != 0 and frame_rate_extension_d = 0

reserved (r):

test that (r == '11111")

The Audio Stream Descriptor is the descriptor with descriptor_tag == 3. It tests
that the descriptor is at program and ES level and refers to audio.

Table C-11: Audio stream descriptor

Parameter Error check
descriptor_length (dI): test that (dl == 1)
free_format_flag (fff): if (fff == 1)

then bitrate_rate_index in AH = 0b0000
else bitrate_index in AH = 0b0000

ID (id): id == ID in the AH
layer (1): | = Layer in the AH
variable_rate_audio_indicator (vrai): no test

reserved (r):

test that (r == '111")

Hierarchy Descriptor is the descriptor with descriptor_tag == 4. Only MPEG-2
streams may have this descriptor.

Table C-12: Hierarchy descriptor

Parameter

Error check

descriptor_length (dI):

test that (dl == 4)

reserved (rl):

test that (r1 == '1111")

hierarchy type (ht):

1. if(ht==1,2, 3, or 4) then video and ht = profile_and_level in SHE
2. if (ht==15) then audio

reserved (r2):

test that (r2 == '11")

hierarchy_layer_index (hli): no test
reserved (r3): test that (r3 =='11")
hierarchy_embedded_layer_index (heli): no test
reserved (r4): test that (r4 =="11)
hierarchy_channel (hc): no test
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Registration Descriptds the descriptor with descriptor_tag == 5.

Table C-13: Registration descriptor

Parameter Error check
descriptor_length (dl): test that (dl >= 4)
format_identifier (fid): no test
additional_identification_info (aii): no test

Data Stream Alignment Descriptor is the descriptor with descriptor_tag == 6. It
is only available for video and audio streams.

Table C-14: Data stream alignment descriptor

Parameter Error check

descriptor_length (dI): test that (dl == 1)

alignment_type (at) 1. if(at==01, 02, 03 or 04) then
a. video

b. data_alignment_indicator in PES header = 1
c. test on the first PES_packet data_byte

2. if(at==01) then
a. audio
b. data_alignment_indicator in PES header = 1
c. the first PES_packet data_byte = first byte of audio syncword

3. if(at==01)then
a. video and audio
b. data_alignment_indicator = 0

Target Background Grid Descriptor is the descriptor with descriptor_tag == 7. It
is only available for video streams.

Table C-15: Target background grid descriptor

Parameter Error check
descriptor_length (dl): test that (dl = 4)
horizontal_size (hs): no test
vertical_size (vs): no test
aspect_ratio_information (ari) no test
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Table C-16: Video window descriptor

Video Window Descriptor is the descriptor with descriptor_tag == 8. It is only
available for a video stream and the Target Background Grid Descriptor must
also be present.

Parameter

Error check

descriptor_length (dI):

test that (dl == 4)

horizontal_offset (ho)

ho <= horizontal_size in the target background grid descriptor

vertical_offset (vo)

vo <= vertical_size in the target background grid descriptor

window_priority (wp):

no test

CA Descriptor is the descriptor with descriptor_tag == 9. It is only available in

PMT or CAT.
Table C-17: CA descriptor
Parameter Error check
descriptor_length (dI): test that (dl >= 4)
CA_system_ID (casid): no test

reserved (r):

test that (reserved == '111")

CA_PID (capid):

capid != [0x0002, 0x000F] or Ox1FFF

private_data_byte (pdb):

no test

Table C-18: ISO 639 language descriptor

The ISO 639 Language Descriptor is the descriptor with descriptor_tag == 10.

Parameter Error check
descriptor_length (dlI): test that (dl % 4 == 0)
ISO_639_language_code (is0639Ic) no test

audio_type (at)

1. if (at == 0xAA) then video
2. If (at == 0xBB) or (at == 0xCC) then audio
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The System Clock Descriptor is the descriptor with descriptor_tag == 11. Itis
only available at the program level in a PMT.

Table C-19: System clock descriptor

Parameter Error check
descriptor_length (dI): test that (dl == 2)
external_clock_reference_indicator (ecri): no test

reserved (rl): test that (11 =="1)
clock_accuracy_integer (cai): no test
clock_accuracy_exponent (cae): no test

reserved (r2): test that (r2 == '11111")

The Multiplex Buffer Utilization Descriptois the descriptor with descrip-
tor_tag == 12.

Table C-20: Multiplex buffer utilization descriptor

Parameter Error check
descriptor_length (dl): test that (dl == 3)
bound_valid_flag (bvf): no test

LTW offset_lower_bound (ltwolb): no test

reserved (r): test that (r=="'1")
LTW offset_upper_bound (ltwoub): no test

The Copyright Descriptor is the descriptor with descriptor_tag == 13.

Table C-21: Copyright descriptor

Parameter Error check
descriptor_length (dl): test that (dl >= 4)
copyright_identifier (ci): no test
additional_copyright_info (aci): no test
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The Maximum Bitrate Descriptas the descriptor with descriptor_tag == 14. It
is only available at the program or ES level.

Table C-22: Maximum bitrate descriptor

Parameter

Error check

descriptor_length (dI):

test that (dl == 3)

reserved (r):

test that (r == '11)

maximum_bitrate (mb):

no test

The Private Data Indicator Descriptor is identified by descriptor_tag == 15.

Table C-23: Private data indicator descriptor

Parameter Error check
descriptor_length (dI): test that (dl == 4)
private_data_indicator (pdi): no test

The Smoothing Buffer Descriptor is the descriptor with descriptor_tag == 16.

Table C-24: Smoothing buffer descriptor

Parameter

Error check

descriptor_length (dl):

test that (dl == 6)

reserved (rl):

test that (rl == '11")

sh_leak_rate (shlr): no test
reserved (r2): test that (r2 == '11")
sh_size (shs): no test

The STD Descriptor is the descriptor with descriptor_tag == 17.

Table C-25: STD descriptor

Parameter

Error check

descriptor_length (dl):

test that (dl == 1)

reserved (r):

test that (r == '1111111")

leak_valid_flag (Ivf):

no test
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The IBPDescriptoris the descriptor with descriptor_tag == 18.

Table C-26: IBP descriptor

Parameter Error check
descriptor_length (dl): test that (dl == 2)
closed_gop_flag (cgf): no test
identical_gop_flag (igf): no test
max_gop_length (mgl): no test
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For information about the MPEG-2 standard, click the MPEG-2 @
help icon in theTektronix MPEG Test Systeprogram group
window. MPE(G-2 Help

ACTS (Advanced Communications Technologies and Services)
A set of telecommunication research projects financed by the European
Union.

ASI
Asynchronous Serial Interface, the DVB serial data protocol.

ATSC (Advanced Television Systems Committee)
The Advanced Television Systems Committee extended the MPEG standards
to include HDTV.

BAT (Bouquet Association Table)
One of the tables defined by DVB-SI, the BAT provides information
regarding bouquets (collections of services marketed as a single entity).
DVB only.

CARB (Carte d’Acquisition / Restitution Binaire)
(French for Binary Acquisition/Restitution Board) The MTS 215 Data Store
system, which can capture, store, and output MPEG-2 compliant transport
streams.

CAT (Conditional Access Table)
One of the PSI tables described by the MPEG-2 standard, the CAT provides
the association between one or more CA systems, their EMM (Entitlement
Management Message) streams, and any special parameters associated with
them.

CRC (Cyclic Redundancy Check)
One of the fields described in the MPEG-2 standard, used to verify the
correctness of data in PSI and Sl tables.

DTA
Deferred-time Analyzer.

DTS (Decoding Time Stamp)
One of the fields described in the MPEG-2 standard, may be present in a
PES packet header that indicates the time that an access unit is decoded in
the T-STD.
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DVB (Digital Video Broadcast)
A project group of the European Broadcasting Union (EBU).

DVB IRD (Digital Video Broadcasting Integrated Receiver Decoder)
A receiving decoder that can automatically configure itself using the
MPEG-2 Program Specific Information (PSI).

DVB-MG
Digital Video Broadcasting - Measurement Guidelines

DVB-SI (Digital Video Broadcast Service Information)
The DVB-SI adds the information that enables DVB IRDs to automatically
tune to particular services and allows services to be grouped into categories
with relevant schedule information. It has several tables, including: NIT,
SDT, BAT, and EIT. (NIT is also required for MPEG-2.)

ECM (Entitlement Control Message)
Private conditional access information that specifies control words and
possibly other, typically stream-specific, scrambling and/or control
parameters.

EISA (Extended Industry Standard Architecture)
The PC bus used to communicate with the CARB and PIA boards.

EIT (Event Information Table)
One of the tables defined by DVB-SI, the EIT contains data concerning
events (a grouping of elementary broadcast data streams with a defined start
and end time belonging to a common service) and programs (a concatenation
of one or more events under the control of a broadcaster, such as event name,
start time, and duration).

EMM (Entitlement Management Message)
Private conditional access information that identifies the authorization levels
or the services of specific decoders.

EPG (Electronic Program Guide)
The EPG gives the content of the current program.

ETR (ETSI Technical Report)
One of the types of documents released by ETSI.

ETS (European Telecommunication Standard)
One of the types of documents released by ETSI.

ETSI
European Telecommunications Standards Institute.

GA (Grand Alliance)
This group is establishing the North American HDTV standards.
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IRD (Integrated Receiver / Decoder)
A receiving decoder that can automatically configure itself using the
MPEG-2 Program Specific Information (PSI).

ISO (International Standard Organization)
Organization responsible for establishing standards at the world-wide level.

ltem
The currently interpreted packet or section.

NIT (Network Information Table)
One of the PSI tables described by the MPEG-2 standard and also one of the
tables defined by DVB-SI. The NIT conveys information relating to the
physical organization of the multiplex; that is, transport streams carried via a
given network and the characteristics of the network itself. Transport streams
are identified by the combination of an original network ID and a transport
stream ID in the NIT.

NVOD
Near Video on Demand.

OPCR (Original Program Clock Reference)
Optional transport packet field defined in the MPEG-2 standard that contains
a coded time stamp used in the reconstruction of a single program transport
stream from another transport stream. The OPCR field shall be coded only in
transport stream packets in which the PCR field is present.

PAT (Program Association Table)
One of the PSI tables described in the MPEG-2 standard, the PAT gives
information about the structure of a transport stream.

PCR (Program Clock Reference)
One of the fields defined in the MPEG-2 standard, a time stamp in the
transport stream from which decoder timing is derived.

PES (Packetized Elementary Stream)
A structure defined in the MPEG-2 standard used to carry elementary stream
data.

PID (Packet IDentifier)
One of the fields described in the MPEG-2 standard, a unique integer value
used to identify elementary streams of a program in a single or multipro-
gram TS.

PMT (Program Map Table)
One of the PSI tables described by the MPEG-2 standard, the PMT identifies
and indicates the locations of the streams that make up each service and the
location of the Program Clock Reference (PCR) fields for a service. This
table is transmitted in sections.
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PSI (Program Specific Information)
A set of tables described by the MPEG-2 standard, the PSI contains all the
tables that define the MPEG-2 transport stream. It consists of the PAT, PMT,
CAT, and NIT tables. (NIT is also used for DVB-SI.)

PSIP (Program and System Information Protocol)
A set of tables defined by ATSC standards, provides information on services
and events carried by different multiplexes and networks.

PTS (Presentation Time Stamp)
One of the fields described in the MPEG-2 standard, the PTS may be present
in a PES packet header that indicates the time that a presentation unit is
presented in the T-STD.

RTA
Real-time Analyzer.

SDT (Service Description Table)
The SDT contains data describing the services in the system. Examples
include names of services and the service provider.

Sl (Service Information)
Set of tables defined by DVB-SI, Sl provides information on services and
events carried by different Multiplexes, and even other networks. Sl is
structured in the following tables: PAT, NIT, CAT, SDT, EIT, TSDT, TDT,
TOT, BAT.

ST (Stuffing Table)
One of the tables defined by DVB-SI, the ST provides stuffing sections.

TDT (Time & Date Table)
One of the tables defined by DVB-SI, the TDT carries the current time and
date information.

TOT (Time Offset Table)
One of the tables defined by DVB-SI, the TOT gives information about a
local time offset in a given area.

TS (Transport Stream)
A bit stream that contains O or more elementary streams combined in a
manner that conforms to the MPEG-2 standard.

T-STD (Transport Stream System Target Decoder)
Described by the MPEG-2 standard, the T-STD is a hypothetical reference
model of a decoding process used to define the semantics of a TS.
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Index
A

Abort, 2-26, 3-13, A-1
Access, data store disks, 2—6
ACTS, definition, Glossary—1
Analog TV virtual channels, icon, 3-21
Analysis
automatic, system analyzer, 3—-53
consistency check, 3—33
diffusion discontinuity, 3—86
diffusion hole, 3-84
diffusion rate, 3-80
dynamic, 3-46
EMM, 3-8, 3-78
LTW, 3-51
mega-frame, 3-45
menu, system analyzer, 2—-9, 3-6
multiplex allocation, 3—28
multiplex rate, 3—28
PCR, 3-37
PID map, 3-29
PSI/SI rate, 3-36
PTS/DTS, 3-40
semantic, 3-44
smoothing buffer, 3-52
syntax, 3—-32
T-STD, 3-47
Analyzer Compliance Tests
descriptors, C-12
PES packet, C-6
PSI, C-8
transport stream, C-1
Application
locked, A-1
window, system analyzer, 2—8, 3-3
ASI, definition, Glossary—1
ATSC, definition, Glossary—1
ATSC PSIP selection, system analyzer, options menu,
3-66
Audio elementary stream, icon, 2-13, 3-17
Automatic analysis, system analyzer, 2—-37, 3-53
options menu selection, 3-67

B

B Sync Byte

add only module, 3-94

removal, 3-99
Base selection, system analyzer, options menu, 3—-67
BAT, definition, Glossary—1
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Bat, icon, 3-19

Binary view, 2—22, 3-27

Board reset, fixing a locked application, A-1

Buffer overflow, dynamic analysis, 2—28, 3—-46

Buffering simulation, 3-48

Bytes, number in pattern, DVB channel coding and
decoding, 3-100

C

C (virtual channels), icon, 3-21
CA, 3-73
CARB, definition, Glossary—1
CAT
definition, Glossary—1
icon, 2-13, 3-17
Chain
coding command, 3-94
decoding command, 3-99
Change password, 1-3
Check CRC command, system analyzer, 2—23, 2—26
Coded block size, Reed-Solomon, 3-96
Coding
convolutional interleaving, 3—-104
DVB, 3-91
energy dispersal, 3-103
flow, 3-91
menu, DVB channel coding and decoding, 3—94
Reed-Solomon, 3-104
Viterbi, 3—105
Compliance Tests
descriptors, C-12
audio stream, C-13
CA, C-15
copyright, C-16
data stream alignment, C-14
hierarchy, C-13
IBD, C-18
ISO 639 language, C-15
maximum bitrate, C-17
multiplex buffer utilization, C-16
private data indicator, C-17
registration, C-14
smoothing buffer, C-17
STD, C-17
system clock, C-16
target background grid, C-14
video stream, C-12
video window, C-15
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PES, packet headers, C—6
PSI sections
CAT, C-10
NIT, C-11
PAT, C-8
PMT, C-9
private, C-11
transport stream
duplication packet, adaptation field, C-3
packet headers, C-1
Composition motif, 3—101
Computer requirements, 1-1
Conditional access, 3-9
option, 3—73
Configuration
default, 3-68
read default, 3—-68
Reed-Solomon coding, 3-96
save default, 3-68
Configuration selections, system analyzer, options
menu, 3—68
Consistency check analysis, 3-33
Control words, fixed, 3-77
Convolutional interleaving coding, 3—-104
CRC
analysis, 2—23
definition, Glossary—1
Create, emergency repair disk, B—-1
Cvct, icon, 3-21

D

Data, icon, 3-21

Data elementary stream, icon, 2-14, 3-17

Decoding, DVB, 3-91

Decoding menu, DVB channel coding and decoding,
3-98

Default configuration, 3—68

Deferred-time analysis, 2—1

Delnterleaver, DVB channel coding and decoding,
decoding command, 3-99

Diffusion discontinuity analysis, 3—86

Diffusion hole analysis, 3—84

Diffusion rate, 3-80

Digital TV virtual channels, icon, 3-21

Directories selection, system analyzer, options menu,
3-67

Disk, emergency repair, B-1

Dolby digital audio elementary stream, icon, 2-13,
3-17

DSM CC (digital storage media command/control),
icon, 2-14, 3-18

Index-2

DTA, definition, Glossary—1
DTS, definition, Glossary—1
Duration gauge, DVB channel coding and decoding,
3-92
DVB
compliant files, 3—99
creating, 3-94
definition, Glossary—2
system analyzer, options menu, 3—-66
DVB Coding and Decoding
convolution interleaving, 3—104
introduction, 3-91
menus
coding, 3-94
decoding, 3-98
file, 3-93
generation, 3—100
help, 3-102
Reed-Solomon, 3-104
DVB IRD, definition, Glossary—2
DVB1-MG, definition, Glossary—2
DVB-SI, definition, Glossary—2
Dynamic analysis, 3—46

E

E (event), icon, 3-19, 3-21
ECM
definition, Glossary—2
fixed, 3—-76
icon, 2-14, 3-18
Edit menu, system analyzer, 2-9, 3—4
EISA, definition, Glossary—2
EIT, definition, Glossary-2
Eit, icon, 3-19, 3-21
Elementary stream, files, 2—3
FTP site, 2-4
Emergency repair disk, B—1
EMM
definition, Glossary—2
icon, 2-14, 3-18
EMM analysis, 3-8, 3-78
End
command button, system analyzer, 3—13
locked application, A—1
task, A-1
Energy Dispersal
coding, 3—94, 3-103
coding command, 3-95
decoding command, 3-100
EPG, definition, Glossary—2
Error, command button, system analyzer, 3—13
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Escape key, 2—-26, 3—-13
ETR, definition, Glossary—2
ETS, definition, Glossary—2
ETSI, definition, Glossary—2
Ett, icon, 3-21
Exit

application, 1-7

system analyzer, 2—42

F

Fields, system analyzer, interpreted view, 3—23
File
access, data store disks, 2—6
menu, system analyzer, 2-9
message window, 3—72
opening, 3-14
File Menu
DVB channel coding and decoding, 3-93
system analyzer, 3—3
Filter, System Analyzer
apply, 3-61
define, 3-56
edit, 3-61
open, 3-60
save, 3-59
First-time operation, vii
Font selection, system analyzer, options menu, 3-67
FTP site, elementary stream files, 2—4

G

GA, definition, Glossary-2

General password, 1-6

Generation menu, DVB channel coding and decoding,
3-100

Go To, command button, system analyzer, 3-13

H

Hardware
installation, vii
requirements, 1-1
Help
menu, system analyzer, 2-9
obtaining MPEG-2 information, 2—7
Help menu
DVB channel coding and decoding, 3-102
system analyzer, 3-11
Hexadecimal view, 2-17, 3-24, 3-27
Hierarchic view, 2-1, 2-12, 3-15
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Hierarchy view, command button, 3-12

Icons
Analyzer hierarchic view, 3—-17, 3-19, 3-21
Analyzer shortcut menus, 3-15
defined, 3-17, 3-19, 3-21, 3-70
Installation, hardware, vii
Interleaver
coding command, DVB channel coding and
decoding, 3-97
file type required, 3-97
Interpretation selection, system analyzer, options menu,
3-67
Interpreted view, 2-2, 2-15, 3-22
analyzer, 3-16
Interrupt, 3—-13
IRD, definition, Glossary—3
ISO, definition, Glossary—3
Item, definition, Glossary—3
Item number, system analyzer, interpreted view, 3—22

K

Key, software, 1-5, B—7

L

License, password, 1-6
Locked application, A-1
Logging on, 1-2

Login, 1-2

Lower toolbar, 2-10
LTW analysis, 3-51

M

Manual reset, A-1
Mega-frame analysis, 3—45
Menu bar
DVB channel coding and decoding, 3—92
system analyzer, 3—-3
Message window, 2—40, 3-69
save, 3—69
Messages, system analyzer, status bar, 2-10
Magt, icon, 3-21
MIP, 3-45
icon, 2-14, 3-18
MPEG-2
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help, 2—7 definition, Glossary—3
selection, system analyzer, options menu, 3—-66 icon, 2-13, 3-17
Multiplex allocation, 2—20, 3—-28 embedded commands, 2-30
Multiplex analyses, 3—-28 PID
Multiplex rate, 3-23, 3-28 8191, 2-20

definition, Glossary—3
icon, embedded commands, 2—-20
N map, 2-18, 3-29
PMT
definition, Glossary—3
icon, 2-13, 3-17
PMT icon, embedded commands, 2—-24
Position, interpreted view, 3—-22
Power switch, 1-2
PRBS, 3-95, 3-103
Previous, command button, system analyzer, 3-13
Print message window, 3—72
Protection, software key, 1-1
PSI, definition, Glossary—4

Next, command button, system analyzer, 3-13
Next Error, command button, system analyzer, 2-16,
2-31
NIT
definition, Glossary—3
icon, 2-13, 3-17
Nit, icon, 3-19
Number, command button, system analyzer, 3—-13
NVOD, definition, Glossary—3

@) PSI/SI rate analysis, 3—36
PSIP

OPCR, definition, Glossary—3 analysis functions, 3-1

Open command, system analyzer, 2—-11 coherence, 3-34

Open command button, system analyzer, 3-12 consistency check, 3-33

Option CA, 3-9, 3-73 definition, Glossary—4

Options menu, system analyzer, 2-9, 3-66 display hierarchic view, 3-5

Output messages in file, system analyzer, options menu display interpreted view, 3-5
selection, 3-66 filter, 3-55

hierarchic view, 3-20
rate analysis, 3—36
P save table, 3-64
specify standard, 3-10, 3-12
view tables, 2-1
PTS, definition, Glossary—4

Password, 1-3
changing, emergency repair disk, 1-3

install, 1-6 ;

reinstall, 16, B—8 PTS/DTS analysis, 2-32, 3—-40
PAT

definition, Glossary-3 Q

icon, 2-13, 3-17
PAT icon, embedded commands, 2-22 Quit, system analyzer, 2—-42
Pattern

composition motif, 3—-101 R

generation command, DVB channel coding and
decoding, 3—100

. Radio service, icon, 3-20
repetition, 3-101

Radio virtual channels, icon, 3-21

PC2, 3-9, 3-74
) ] R i |
PC2 Dialog, menu, 2—9 eed _So omon
coding, 3—104
i 2_2'6, > command, 3—-96
analysis, 2—26

7> configuration, 3—96
definition, Glossary—3 size of block, 3-96

icon, 2-13, 3-17
values, 2-28
PES

decoding command, 3-100
Repair, software, B-1
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Repair disk utility, B—2
Requirements, computer, 1-1
Reset, A-1

Rrt, icon, 3-21

RS(204, 188), 3-104

RTA, definition, Glossary—4

S

S (service information), icon, 3-19
Satellite broadcasting, 3-91
Save
command button, system analyzer, 3—-12
elementary streams, 3-2, 3—65
error messages in file, 3—-66
filter, 3-59
interpreted view, 3—26
message window, 3—69
PES packets, 3—63
table sections, 3-64
transport packets, 3-63
SDT, definition, Glossary—4
Sdt, icon, 3-19
Security, A-1
Selection menu, system analyzer, 2—-9, 3-5
Semantic analysis, 3-44
Setup, hardware, vii
Shortcut menus, system analyzer, 2—14
Shutdown, 1-8, A-1
Sl, definition, Glossary—4
Size of block, Reed-Solomon coding, 3—-96
Smartcard reader, 3—-73
Smoothing buffer analysis, 3-52
Software
key, 1-5, B—7
protection key, 1-6, B—8
connecting to parallel port, 1-1
reinstall, B—3
repair, B-1
Software description, deferred-time analysis, 2—1
Software version, xi
Specifications, vii
ST, definition, Glossary—4
Standard, specify, 3—12
Start
command button, system analyzer, 3—-13
system analyzer, application, 2—8
Status Bar
DVB channel coding and decoding, 3-92
system analyzer, 2-10, 3-13
Stt, icon, 3-21
Stuffing PID, 2-20

MTS 200 Series MPEG-2 DVB/ATSC System Analyzer

Sync byte, 3-95

Syntactic analysis, 3—-32

Syntax analysis, 2—-25

System Analyzer
(deferred-time analyzer), 3-1
help menu, 3-11

T

Task manager, A—1
TDT, definition, Glossary—4
Teletext service, icon, 3—20
Tests, analyzer compliance, C-1
Time, interpreted view, 3—23
Timing analysis, 3-37
Toolbar, system analyzer
lower, 2-10, 3-13
upper, 2-9, 3-12
TOT, definition, Glossary—4
Transport packet, 2-20
DVB channel coding and decoding, generation
command, 3-101
icon, 3-17
Transport stream
icon, 3-17
open, 2-11
TS
definition, Glossary—4
icon, 2-15, 3-17
Ts, icon, 3-19, 3-21
T-STD
analysis, 2-28, 3-47
definition, Glossary—4
TV service, icon, 3—19
TVct, icon, 3-21

U

Unscramble, 3-74, 3-75
Unscrambling, 2-9

selection, system analyzer, options menu, 3—-66
Upper toolbar, 2-9

V

Version, software, xi

Viaccess, 3—-76, 3-78

Video elementary stream, icon, 2—-13, 3-17

View command button, system analyzer, 3-12

Visual TSTD and LTW, system analyzer
mode, 3—46

Index-5



Index

options menu selection, 3-66
Viterbi
coding, 3—-105
command, 3-97
file type expected, 3-98
decoding, 3-97

W

Window

Index—6

application
DVB channel coding and decoding, 3—-92
system analyzer, 2—8

menu, system analyzer, 2—9

message, 3—69

Windows NT
initialization, 1-2, 1-3, 1-5
security dialog box, A—1
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