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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 Summary in 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 terminal that 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.

MTS200 MPEG-2 DVB/ATSC/ISDB-S/ARIB System Analyzer v



General Safety Summary

vi

Symbols and Terms

/N

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.

VAN

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

Certifications and
Compliances

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 including the product.

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

A\ S VAN m

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 MPEG-2 DVB/ATSC/ISDB-S/ARIB System Analyzer
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Manual Structure

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

If you purchased an MTS200 test system and are looking for information about
hardware or software installation, first-time operation, or specifications, refer to
the MTS200 MPEG Test System Hardware and Software Installation Technical
Reference, Tektronix part number 071-0261-XX.

For the latest information about MTS200 software features and known problems,
refer to the MPEG Test System Software Version 4.0 Read This First document,
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/ISDB-S/ARIB System Analyzer up and running.

Operating Basics. The Operating Basics section contains a tutorial that new users
should use to familiarize themselves with the 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 reinstall application files.

Appendix C: Analyzer Tests. Appendix C contains bitstream tests for some
versions of MTS200 software.

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

Index. The Index is an alphabetical listing of the topics covered in this manual.

MTS200 MPEG-2 DVB/ATSC/ISDB-S/ARIB System Analyzer vii
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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 the Glossary at the rear of this manual for
definitions unique to MPEG or the MTS200 test system.

IQ For information about the MPEG-2 standard, click the MPEG-2
help icon in the Tektronix MPEG Test System program group
MPEG-2Help  yindow.

For additional information about using MTS200 software to monitor, analyze,
and generate MPEG-2, DVB, and ATSC data streams, refer to the following
manuals:

B The MTS200 Series Real-Time Analysis User Manual, Tektronix part number
071-0076-XX, contains information about using the real-time MPEG-2
System Analyzer application.

m  The MTS200 Series Stream Creation Applications User Manual, Tektronix
part number 071-0534-XX, contains information about using the MPEG-2
DVB/ATSC Transport Stream Multiplexer, DVB Table Editor, ATSC Table
Editor, DVB Channel Coding and Decoding, Jitter Adder, Error Injector, and
OpenMux (real-time multiplexer) applications.

B The MTS200 Series Program Stream Analyzer User Manual, Tektronix part
number 071-0384-XX, contains information about using the deferred-time
Program Stream Analyzer application.

B The MTS200 Series 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.

m  The MTS200 Series Audio Stream Analyzer User Manual, Tektronix part
number 071-0192-XX, contains information about using the deferred-time
MPEG Audio Stream Analyzer application.

B The MTS200 Series Video Stream Analyzer User Manual, Tektronix part
number 071-0249-XX, contains information about using the deferred-time
MPEG Video Stream Analyzer application.

B The MTS200 Series Data Store Administrator User Manual, Tektronix part
number 071-0536-XX, contains information about using the Data Store
(CARB) system that is part of the MTS 210 and MTS 215 test systems.

MTS200 MPEG-2 DVB/ATSC/ISDB-S/ARIB System Analyzer
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Related Applications

The applications that appear in version 4.0 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 4.0.

Table i: Tektronix MPEG Test System version 4.0 applications

Icon Application title Function User document
P Expert Client Continuously monitor an input bitstream for MTS200 MPEG Test System
iy compliance with the MPEG-2, DVB-SI, Real-Time Analyzer User Manual
Expert Client ISDB-S/ARIB, and ATSC PSIP digital television | 071-0076-xx

standards.

Fa

Configuration

Configuration Client

Set, remove, and configure probes for MPEG-2,
DVB, ATSC, and ISDB-S/ARIB inputs.

Client

Eﬁ,,

Private Syntas

Private Syntax Interpreter

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

Interpreter
CRRB Data Store Administrator | Manage the data store (CARB) disks and control | MTS200 MPEG Test System MPEG
% acquisition/generation of MPEG-2 transport Test
Data Store streams. System Data Store Administrator
Administator User Manual 071-0536-xx
MPEG-2 DVB/ATSC Analyze transport streams and packetized MTS200 MPEG Test System
ﬁ System Analyzer elementary streams saved to system disk or MPEG-2 DVB/ATSC System
Defered-Time data store (CARB) files. Analyzer User Manual 071-0532-xx
Analyzer
q;rmcc TMCC Deferred-Time Analyze ISDB-S/ARIB (TMCC) transport stream
@T@ Client files saved to the system disk or data store
TMCE (CARB) files.
Deferred Ti...
DVB Channel Coding Code and decode transport stream files to DVB | MTS200 MPEG Test System
% and Decoding specifications. Stream Creation Applications User
OVE Charmel Manual 071-0534-xx
(Information repeated in both
manuals)
{ Program Stream Analyzer | Analyze MPEG program stream files. MTS200 MPEG Test System Series
E Program Stream Analyzer User
Progran Manual 071-0384-xx
Stiea..

Widen Stream
Analyzer

MPEG Video Stream
Analyzer

Analyze MPEG-1 and MPEG-2 video elementary
streams files or streams extracted from the
MPEG-2 DVB/ATSC/ISDB-S/ARIB System
Analyzer or Program Stream Analyzer.

MPEG Test System Video Stream
Analyzer User Manual 071-0249-xx

MTS200 MPEG-2 DVB/ATSC/ISDB-S/ARIB System Analyzer
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Table i: Tektronix MPEG Test System version 4.0 applications (Cont.)

Icon Application title Function User document
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
Audio Stream MPEG-2 DVB/ATSC/ISDB-S/ARIB System
Analyzer Analyzer or Program Stream Analyzer.
Dolby Digital Audio Stream | Analyze Dolby Digital (AC-3) audio elementary | MTS200 MPEG Test System Dolby
a Analyzer stream files or streams extracted from the Digital Audio Stream Analyzer User
- MPEG-2 DVB/ATSC/ISDB-S/ARIB System Manual 071-0535-xx
Dalby Digital
Andlyzer Analyzer.
MPEG-2 DVB/ATSC/ARIB | Create transport stream files from PSI/SI/PSIP | MTS200 MPEG Test System

Transport Stream Multi-

table files, elementary stream files, and data

Multiplexer plexer files.
E DVB Table Editor Create and edit PSI and DVB SAl table files for
use with the transport stream multiplexer.
DWE Table
Editar
5 ATSC Table Editor Create and edit PSI ad ATSC PSIP table files for
use with the transport stream multiplexer.
2T5C Table Editor
E ARIB Table Editor Create and edit PSI and ARIB table files.
ARIB Table
Editor
&ﬁ TMCC Combiner Create transport stream files with TMCC
information in the first eight bytes of the 16-byte
TMCC Reed-Solomon area of 204-byte transport
Combiner stream packets.
g Jitter Adder Add jitter to PCR data in MPEG-2 transport
stream files.
Jitter ddder
Error Injector Insert or correct errors in transport stream
packets.
Ermar Inpector
Real-Time Multiplexer Configure the real-time multiplexer application to
remultiplex system and or elementary streams
Feal-Time for immediate output.
Multiplexer

Pl

Open Mus 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.

Stream Creation Applications User
Manual 071-0534-xx

MTS200 MPEG Test System
Stream Creation Applications User
Manual 071-0534-xx

s
License
Manager

Tektronix Software

Protection

Enter or reenter the general password to enable
licensed applications.

Read This First, MTS200 MPEG
Test System Software V4.0
071-0537-xx

MTS200 MPEG-2 DVB/ATSC/ISDB-S/ARIB System Analyzer



Preface

Table i: Tektronix MPEG Test System version 4.0 applications (Cont.)

Icon Application title Function User document
@ MPEG2_Part1 The international MPEG-2 system standard in none
(ISO/IEC 13818-1) Windows Help format.
MPEG-2 Help
Uninstall MTS Remove MPEG Test System software from the | All MTS200 MPEG Test System
system disk. User Manuals
Uninstall TS
Software Version

Table ii lists the MTS200 MPEG Test System application version numbers
supported by this manual. To verify an application version number, select Help
in the application menu bar; then select About from the Help menu.

Table ii: MTS200 MPEG Test System (V4.0) supported applications

MPEG-2 DVB/ATSC System Analyzer V4.00 and above

DVB Channel Coding and Decoding V1.0 and above

MTS200 MPEG-2 DVB/ATSC/ISDB-S/ARIB System Analyzer
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Contacting Tektronix

Phone 1-800-833-9200*

Address Tektronix, Inc.
Department or name (if known)
14200 SW Karl Braun Drive

P.O. Box 500

Beaverton, OR 97077

USA
Web site www.tektronix.com
Sales support 1-800-833-9200, select option 1*
Service support 1-800-833-9200, select option 2*

Technical support Email: techsupport@tektronix.com

1-800-833-9200, select option 3*
1-503-627-2400

6:00 a.m. - 5:00 p.m. Pacific time

*  This phone number is toll free in North America. After office hours, please leave a
voice mail message.
Outside North America, contact a Tektronix sales office or distributor; see the
Tektronix web site for a list of offices.

xii MTS200 MPEG-2 DVB/ATSC/ISDB-S/ARIB System Analyzer
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Getting Started

With the MPEG-2 DVB/ATSC/ISDB-S/ARIB 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/ISDB-S/ARIB System Analyzer on
either a Tektronix MTS200 MPEG Test System or a personal computer with the
following minimum requirements:

® 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

®  CD ROM drive (for software installation)
®  Windows NT 4.0 operating system (Service Pack 6)
® 1024 x 768 pixel video monitor with 256 available colors

If you are installing the analyzer software on an Tektronix MTS200 MPEG Test
System, refer to the MPEG 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 MPEG-2 DVB/ATSC/ISDB-S/ARIB System Analyzer 1-1



Getting Started

Logging On

Tektronix MTS200 MPEG

1-2

Test System

Personal Computer

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

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

To run the MPEG-2 DVB/ATSC/ISDB-S/ARIB System Analyzer software on
your personal computer or MTS200 Series test system, use the appropriate logon
procedure.

To run the MPEG-2 DVB/ATSC/ISDB-S/ARIB System Analyzer on an
Tektronix MTS200 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 Logon window appears.

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

You should not need to log on to Windows NT if you are using the default
auto-logon feature (with Administrator and MPEG?2 as the user name and
password). However, if this behavior has been changed, complete the log on
procedure by performing step 3.

3. Enter your user name and password in the User name and Password text
boxes, and press ENTER.

You can run the MPEG-2 DVB/ATSC/ISDB-S/ARIB System Analyzer on a
personal computer that has no MTS200 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 Logon window appears.

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

3. Enter your user name, password, and domain. Press ENTER. These
parameters must be previously set up by your NT administrator.
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Changing Passwords

Installing Software

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

NOTE. If you do not have the Java run-time environment installed on your
system, or if the environment is incorrect for this software, run the executable
file located in the jre directory on the Application CD.

Also, you need to ensure that your Windows system is upgraded with Service
Pack 6. Instructions for installing Microsoft Windows NT Service Pack 6 are
located in Appendix B: Software Repair

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

1. [Install the software key as described in Software Key on page 1-1.
2. Log on to Windows NT as Administrator.

3. Right-click the My 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 the status bar at the bottom of the Exploring window to verity 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.

[BY Exploring - C-\ (_[O] I
File  Edit ¥iew Toolz Help
|.é\|| Falders Contents of 'C:Y
Al | karme | Size' Type | Mt:l
(3 Acrobata File Folder 5—
BN File: Foldar &
[0 carb File Folder 14
CIEte File: Foldsr &
52 Mtsdocs on W owesleyk' [E:) Y- File. Fralele 1=
L B2 o on wiacques' [F) =] r:‘ | »
|42 abject(s] [128MB [Disk free space: 409ME) 4
Free space

5. Place the MPEG Test System Version 4.0 Installation Software CD ROM
into the CD ROM drive.

6. Click the Windows NT Start button and select Run... from the submenu.
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7. Enter d:\Setup.exe in the resulting Run window as depicted in the following
illustration. In this example, d is the drive letter for the CD ROM drive; use
the drive letter that is correct for your computer.

Run I

Type the name of a program, Folder, or document, and
Windows will open it for you.

=

[ Bt Separate emony Space

Ok I Cancel | Browse. . |

8. Click OK to start the software installation.
9. In a few seconds, the installation screen appears.

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

11. The default destination folder is C:\MTS200. Click Next to accept the
default folder.

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

12. The Setup Type window opens. Select MTS Software Only, and then click
Next.

Setup Type (]

Click. the type of Setup you prefer, then click Next.

MT5210 System software with hardware
MT5215 System software with hardware

— Description

Inztall all TS 200 zenies software products. Individual
products are enabled by a licensing password. No MTS
hardware.

< Back I Mest » I Cancel

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

1-4 MTS200 MPEG-2 DVB/ATSC/ISDB-S/ARIB System Analyzer



Getting Started

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, click Next 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.

f Copying MTZ100 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. Verity that the software key is installed on the parallel (printer) port as
described in Software Key on page 1-1; then click OK.

17. The Setup Complete window opens; click Finish to continue.

18. A Notepad window opens to display the Readme file. Scan the text for
important information, and then select Exit from the File menu to close the
window.

19. Another Setup Complete window opens. Accept Yes, I want to restart my
computer now.

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

21. When prompted, log on as any user. The Windows NT initialization process
can take up to two minutes to complete.

MTS200 MPEG-2 DVB/ATSC/ISDB-S/ARIB System Analyzer 1-5



Getting Started

Entering the License Password

Perform the remaining steps to enter the general password that corresponds to the
attached software key. Doing so enables the applications that are included with
your MTS200 MPEG Test System product.

1. Double-click the License Manager icon to start the application. The
Tektronix Software Protection window appears.

2

License Manager

"s Tektronix Software Protection =] I

To Enable Licensed Software Applications,
Fleaze Enter your General Pazzword.
then Click 0K

Cancel |

2. Consult the password document supplied with your software and identity the
general password.

3. Enter the three 6-character hexadecimal numbers of the password in the
corresponding Tektronix Software Protection window entry fields (lowercase
characters are acceptable).

4. Click OK. A License message window appears.

5. If the password is correct, click OK to acknowledge the message. If you
made an error entering the password, click OK and return to step 3.

Restart the computer (again) to complete the MPEG-2 DVB/ATSC/ISDB-
S/ARIB System Analyzer software installation.
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Running the Software

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 the Deferred-Time Analyzer icon to start the analyzer.

& CAWINNT\Profiles\All Users\DesktopiT ektronix MPEG Test System | _ [O] x| |
File Edit Yiew Help
| slEle = X= EoEE

3 Tekironix MPEG Test 5 v ] =

> 4~ B 8 B B

License Deferred-Time  Multiplexer OB Table ATSCTable  ARIE Table
hdanager Anahszar Editor Editor Editor

wom A M & =

TMCC TMCC Differed  OVE Channel  Audio Stream Dalby Digital - ErrorInjector Jitter Adder

Combiner  Time Analyzer  Coding and... Analyzar Analyzer
P ] W &
MPEG-2 Help Program Uninstall Upgrade “ideo Stream
Stream... WATE300%5 1 Wizard Analyzer
19 ahject(s) |8.09KB Y

Exiting MTS200 Series  To exit an MTS200 Series application, select Exit from the application File
Applications  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=l E3 button
YWiew Analysis  Data Storage  Window  Help 18] =]
Il ==l .an el rmal

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

g’f__!l Bun...

] 4 Tektronix MPEG Test Sust...

In the Shut Down Windows dialog box, select Shut down the computer? and
then click Yes. After a few seconds, the Shutdown Computer window appears

with the message It is now safe to turn off your computer. You can now power
off the computer.

CAUTION. Do not switch computer power off before the message It is now safe to
turn off your computer appears. Doing so may result in lost data and difficulty in
restarting Windows NT.

Software Repair

If you experience operating problems following the installation of application
software or if the system becomes corrupt, refer to Reinstalling the MTS200
Series Software in Appendix B.

1-8 MTS200 MPEG-2 DVB/ATSC/ISDB-S/ARIB System Analyzer



./ |
Operating Basics



-/ |
Operating Basics

This section describes the features and identifies the components of the MPEG-2
DVB/ATSC/ISDB-S/ARIB System Analyzer. This section also contains a
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 encouraged to analyze your own input streams and
experiment with the configurations and options.

If you need additional information on any topic while reading this section, refer
to the Reference section beginning on page 3-1.

Deferred-Time Analysis

The MPEG-2 DVB/ATSC/ISDB-S/ARIB System Analyzer uses several
graphical views to present transport stream data. These views give access to each
field, and each bit if you wish, within the transport packets, PES packets, and the
various PSI, SI, 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, refer to The Hierarchic View, beginning
on page 3-15.
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2-2

Hierarchic View of Sample_trp - Standard: MPEG-2 I

e r

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 [_ [} |
Rem 178300 - Boition -0 i’

sy byte | |mreport amer | | payleadandt gt DI TPt aduptatiozy COrLGLET
ndicator start indicator pioriky SaRmbLEE eld coziral COTLET

cordrol

Lo e J+ JL e Jle g o JL + J[

Payload

134

For additional information on this view, refer to The Interpreted View, beginning
on page 3-23.

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 Tektronix MTS200 MPEG Test System includes
sample video and audio elementary stream files and a sample transport stream
file in the Cfg-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 CD ROM  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

MTS200 MPEG-2 DVB/ATSC/ISDB-S/ARIB System Analyzer

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.mp2 contains 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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MPEG Test System FTP

2-4

Site

Video Files. The CD ROM has a Video directory containing a 525 and a 625
directory. The Video\525 directory 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
Bbce3_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
Mobl_060.mp2
Mobl_120.mp2
Mulb_015.mp2
Mulb_060.mp2

Tens_120.mp2

V700_015.mp2
V700_060.mp2
V700_120.mp2

The file names indicate the elementary stream bit rate. The file 700b_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

You can access the same signals (and any new bit streams that become available)
via anonymous FTP from the Tektronix FTP site, fip.tek.com. If 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 in as anonymous and use your email
address as the the password. MPEG files are available in the subdirectories of
/tv/test/streams/Element. Each directory contains a Readme.txt file that describes
its contents.

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
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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 Togin ok, send your complete e-mail address as
password.

Password: enter your email address

230-

230- TEKTRONIXFTPARCHIVE
230- /

230-

230 Guest Togin 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 fitness 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.

MTS200 MPEG-2 DVB/ATSC/ISDB-S/ARIB System Analyzer 2-5



Operating Basics

2-6 MTS200 MPEG-2 DVB/ATSC/ISDB-S/ARIB System Analyzer



-/ |
Tutorial: Analyzing a Transport Stream

This tutorial introduces the features and capabilities of the MPEG-2 DVB/ATSC/
ISDB-S/ARIB 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:

B The Reference section of this manual, MPEG-2 DVB/ATSC/ISDB-S/ARIB
System Analyzer, beginning on page 3-1.

®  The analyzer Help menu.

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

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

& Tektronix MPEG Test System IS[=] B3 I
File Edit Yiew Help

RN

Defered-Time DB Channel  ATSCTable DVE Table
Analyzer Coding and... Editar Editor

Frogram Stream
Analysis

MPEG-2 Help
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Starting the Analyzer Application

Double-click on the Deferred-Time Analyzer icon in the Tektronix MPEG Test

System program group window to the start the application and open the
application window.

& Tektronix MPEG Test System IS[=] B3 I
File Edit Yiew Help

DVB Channel  ATSCTahle  DWB Table Frogram Stream  MPEG-2 Help
Coding and... Editor Editar Analysis

-

Errar Injector Jitter Adder Multiplexer Yideo Stream Audio Stream  Dolby Digital
Analyzer Analyzer Analyzer

The Application Window

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

MPEG2 DVB / ATSC / ISDB-5/ARIB System Analyzer I [=] ES
Menu bar ———  Fle Edt Selecion Analsis FL2Dicon Options ‘wWindow Help

Upper toolbar —— S e | 1SDB-S 4RI

Lower toolbar —> WAz ¥
Status bar ——
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MenuBar  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.

m  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
Unscrambling 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 11

Open Save As Hierarchic View Add View Standard
(to open a file)

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.

MTS200 MPEG-2 DVB/ATSC/ISDB-S/ARIB System Analyzer 2-9



Tutorial: Analyzing a Transport Stream

Lower Toolbar

Status Bar

Status bar
message

—

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.

Previous Next Number of items
@m m@ @
First GoTo Last Find next error

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

MPEG2 DVYB 7 ATSC /7 ISDB-57ARIB System Analpzer
Edit Selection Analysis PC2Dizlog  Options Window Help

Crl+0 !l ISDB-5/ARIB |

Savelbs.

Erift..
Fiinter Setup...

Exit

WAl 2l ¥

Open an existing document
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Opening an Existing Transport Stream File

Open the sample transport stream file Sample.trp.

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

1. Select MPEG-2 from the Options menu.

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

open g |
Laak i I@Cfg-trp j gl bl

) D efault brp

rta.tlp

. Py

File narne: |Sample.trp Open

Files of type:  [Stream [ TRP-*BIN- TS) =l Cancel |

rao peh as read-only

Select Stream from the Files of type list.
Select Cfg-trp from the Look in list.

Select Sample.trp.

S S

Click Open.

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

2-12

Hierarchic View of Sample trp - Standard: MPEG-2

-]

PID 51 PES ATTDIO

4] | M

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.

PaT
= CAT (Conditional access table). The CAT table allows you to associate one or
more conditional access systems with the transport stream.
CAT
z] | PMT (Program map table) sections.
||
PMT

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, plus DIT and SIT sections. When
the PSIP option is selected in the Options menu, this icon can represent MGT,
EIT, ETT, T/CVCT, RRT, and STT sections. The table type is listed below the icon.

When the ISDB-S/ARIB option is selected in the Options Menu, this icon can
represent EIT, SDT, DIT, SIT, TSDT, TDT, TOT, BIT, DCT, DLT and SDTT 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.
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Table 2-1: Icons used in the hierarchic view (Cont.)

Icon

Element type

MPEG video elementary stream.

Digicipher Il video elementary stream.

MPEG audio elementary stream.

Dolby digital (AC-3) audio elementary stream.

AAC (Advanced Audio Coding) audio elementary stream.

010010
1001110
1110001

DATe,

Data elementary stream.

MIF

MIP (Mega-frame initialization packet). The MIP defines the start of the
mega-frame and the transmission characteristics of the DVB-T (terrestrial DVB)
transport stream.

o0
100710
1100

DEM CCT

DSM CC (Digital storage media command and control).

—{0

ECIT

ECM (Entitlement control message) sections.

g |
il o]

s

ENT

EMM (Entitlement management message) sections.

2-14
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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 ;ﬂ;

FID bMap Check CRC r S.ave

Multiplex Allaeation PCR Analysis Yideo Stream Analvzer |
P&l rate T-5TD Analysis

ranspon Fackets |

ransport Packets Sawve
PCR Analysis Audio Stream Analyzer

Section P!ES Packets S ave |
Check CRC FTS/DTS ALC-3 Strearn Analyzer

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 the TS icon with the right mouse button and hold the button down
to open the TS shortcut menu.

Transport Fackets
FID kap
hultiples Allocation
P&l rate
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2. Highlight Transport Packets and release the button. This opens an
interpreted view of the first complete transport packet in the stream.

--TS-Sample.trp-Standard: MPEG-2 M= K|
ltem data —— Rem 1/9300 - Position : 0b i’
. ey byts | |mreport smor | | papload it mmeport. FIL trareport. aduptatio corkirnaitg
Header fields — imdicutor | | start inglicator | | priority sqambling | | field comtrol | | coumtar
cordrol
Lo JLL o JL 0 J o e J[ o J[ v J[ o
Packet (item) — | [F7*
contents
[ 124
| | o

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.

1. Use the command buttons on the lower toolbar to scroll through the transport
packets; notice that the Item number changes as you scroll.

CEETC

First GoTo Last Find 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.
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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 any Sample.trp transport packets, the Analyzer displays
the No Error Found message.

Hext Emmor

@ Mo Emar Found

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 (O] |
[ TwepemPulke | eml6300- Boshion: 0b ﬂ
s byts | |moeport arer | | paylead it eIt Tepat aduptaticn oLty
indicator start inadicator priccity siamb ling, field cordrol conmter
cottral

Lo JL o JL + J[ = ]

Dayload

The PIDis a 13 bit field,
indicating the type of the data
stored in the packet payload.
[Loes PID value 0x0000 is reserved
for the Program Association
Table. PID value 0x0001 is
reserved for Conditional
Access Table. PID values
0x0002-0x000F are reserved.
PID value 0<1FFF is reserved
for null packets.

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

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

Lo o JL v J[ = /N[ o J[ 1 [ 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:

®  Select Base from the Options menu; click the Hexadecimal option
button in the Base dialog box; click OK to proceed.

®m  Press the F2 function key to toggle field values (and values in the
hierarchic view) between decimal and hexadecimal base.

s gt sy byt
(TR
Decimal Hexadecimal

The Hexadecimal View  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. To open a hexadecimal view, click the Add View command buttonon the
upper toolbar. The View Type submenu opens.

L3

—iew Twpe—

Transport packet
Hexadecimal
Binary
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Tutorial: Analyzing a Transport Stream

2. Select Hexadecimal from the submenu. This produces a hexadecimal view
of the current transport packet.

@ TS - Sample.up - Standard: MPEG 2 = E |
Transport Packet Item 1 / 9300 =

47 40 00 10 66 60 BA 11 06 6O C1 60 00 60 60 EO 10 60 01 EO . .
15 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 FF FF FF FF FF FF FF . .
FF FF FF FF FF FF FF FF

K 2|

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 of Sample.trp). The gray bytes are optional or variable
header information. The remaining bytes, displayed with black characters,
are the payload or data bytes. When viewing 204 byte length packets, the last
16 bytes are shown in Red.

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 view TS icon with the right mouse button. Hold the
button down to open the shortcut menu.

2. Select PID Map from the menu.
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& PID Map for Sample trp - Standard: MPEG-2 !EI

TS packets 1 to 100 - Colours according to PSI uversion number 1 =
PHT CAT TSDT NIT

Uideo Audio Other

(ooEEeA1) 0021 0050 0050 P50 Be50 0050

(o00E011) 0050 0050 Q050 0050 0050 QSO

(ooEER21) 0050 0050 0B50 0850 0E50 BESA

(00EEB31) 0050 0050 08050 0050 P50 olokT0]

(9000041) 0050 0050 0050 OS50 0e%0 0050 0030

(00EE0B51) 0050 0050 BO50 0e50 PE50 BE50

(oooEE61) 0050 0050 0050 0050 VOS50 0050

{oe000T1) 0050 0050 0050 P50 0e50 0050

(00EOR81) B0S0 0050 0050 P50 0E50 VESA

(00EE0R91) 0050 0050 0050 0050 0E50 BESO

al | AP

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 the Next command button (p) repeatedly until you see the next light
green PID. The second PAT section in Sample.trp is in packet 334.

4. Close the PID map. You are ready to look at the Multiplex Allocation in a
sample transport stream.
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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 view T'S icon with the right mouse button to open the
shortcut menu. Select Multiplex Allocation to open the Multiplex Alloca-
tion for the Sample.trp window.

= Multiplex Allocation for Sample trp - Standard: MPEG-2 (O] I
MDEG2 =

[ P 0=0161%{16120 bitss |

[ ro 16=0022 %2150 bitsizd

- PID 21=0.151 % (15053 bitefe)

[ ro 4z=001L w1075 by

- PID S0=61344 4406134408 it)- Prog 1ES 1
PID' 51=0505% (50537 bitefe)- Prog 1ES 2
[ Fre110=0011 %1075 bitsis)

PID 3101 = 37706 03770560 bite/s )

Prog 1 62000 5406200000 83)
PAT 0161 %016 129 hits/s)
HIT @ 0022%(2150 hite)s)

4] | Ay

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.

MTS200 MPEG-2 DVB/ATSC/ISDB-S/ARIB System Analyzer 2-21



Tutorial: Analyzing a Transport Stream

Exploring the Transport Packet Icon

2-22

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.

1. Press the F2 function key (if necessary) to display hierarchic view values in
decimal base.

2. Double-click on the PID 21 transport packet icon.

The analyzer opens the TS - Sample.trp -> PID 21 window.

[~ TS - Samplerp > PID 21 - Standard MPEG-2 M= K|
hem 1- Bosition : 165b -
s byts | |moeport arer | | paylead it TPt I TaEpat wduprtation CopLivaity
ndicater st ddicator PrieTLy s ling feld cordrel ST
canirel
Lol o JL v JL e Jf=]l =« [+ [ o
Payload
Lo ]
Ll | W o4

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.
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3. Click the Last 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.trp stream.

TS - Sample_trp -3 PID 21 - Standard: MPEG-2 (O] |
ltem data — > [ TmspmtPadet | memles1s- Position: 16250720 =
o byts | |mveport amer | | payloadumit L. 1 el kRt adaptaticn comt ity
dicator stark mdicater pricrity Seramh 1vg field zepdral comter
cordrol

[ 1T o 11 1 [N T 0 [T l_jj
1] | 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.

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 the Add View button.

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

B 7S -Sampletp > PID 21 - Standard: MPEG-2 ______________ MEIH|
Transport Packet Item 14 / 14 =
010600111 # 01000000 & EEO1OI0T # 0OO11101 # COOOCOOOO &

00000010 # 10110000 # 00010111 # 0O0O000E # COOOCOOO1 H
110000071 # 0OEOCOED # OOOOOEED # 11100000 # GO110010 #
11110000 # 00000000 # 00OOOOTO # 11100000 # CO110010 H
11110000 # 0OEAEOED # POOODIEO # 11100000 # GO116011 H
11110000 # 0OOOCOED # OOOOT110 # 11100010 # B1110111 #
116161 & 11111111 & 11111111 # 11111111 4 11111111 &
11111111 # 11111111 8 111171111 # 11111111 # 11111111 8
TT111111T # 11111111 # 111171111 # 11111111 # 11111111 8
TT1I11111T # 11111111 8 11111111 # 11111111 # 11111111 8
11111117 # 11111111 8 111171111 # 11111111 # 11111111 8
11111111 # 11111111 8 11111111 # 11111111 # 11111111 8
11111111 # 11111111 8 111171111 # 11111111 # 11111111 8
TT111111T # 11111111 # 111171111 # 11111111 # 11111111 8
L‘I—1I‘|1111‘| # 11111111 # 11111141 # 11111111 # 11111111 H ’;

MTS200 MPEG-2 DVB/ATSC/ISDB-S/ARIB System Analyzer 2-23



Tutorial: Analyzing a Transport Stream

The first eight-bit byte, which corresponds to the sync byte (see the
interpreted view on page 2-22), 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 the PID 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 view PAT icon with the right mouse button. Hold the
button down to open the shortcut menu.

2. Select Section from the shortcut menu to open an interpreted view of the

PAT.
=: Sample.trp -» PAT - Standard: MPEG-2 !EI
ltem data — Bem 1- Position : 5b ﬂ
table id | |sectiom rdae| | mao | [resaved seckiozy tepat | (resaved | | wasia ol st section Tust Fection.
Header fields — Idicatar langh, | | smvmid nmbe || ndctor || mmbe || wwbe

Lo JL + JLe s Jw J[ e J= 0o J[ v J[ o J[ =
d | | metmrork:
Program 0 — ||| oD

information ol

T [ 1w ]

progrm | |reserved | (progmm map
Program 11— zommher jdisd

information

I

CRC
Section CRC——

4] | M

NOTE. You can open the same interpreted view by double-clicking on the PAT
icon.
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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.

Check CRC  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 the PAT icon with the right mouse button and hold the button down
to show the PAT shortcut menu.

2. Highlight the Check CRC command and release the button. Because there
are no CRC errors in the Sample.trp PAT sections, the Analyzer displays the
following dialog box:

CRC Analysis for PAT sections for Sample. trp

@ All CRC are corract

3. Click OK to close the dialog box.

4. The Message for... window also opened during the analysis. Dismiss this
window and click No to close the Closing of the error message view dialog
box. The purpose of the Message for... window is explained later.
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Exploring the PMT Icon

The MPEG-2 DVB/ATSC/ISDB-S/ARIB 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 on PMT icon to open an interpreted view of the first PMT
section in the stream.

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

Bem 1- Position : 1930
table id | | sectiom oprdace( | mero | [reserved sectinn progmm | | Teserwed Tersion. et Tt sectiom Tust section, | |zeserved | [PCEPID | |reserved | | progRm o
indicator lemgth Tommbeer rommber ndicator rormber rommber lmgth
Lz v Jle =z Jl= )0 JLe 0o JL v JL o JL o JL 7 J[ J[s ][ e |
Etream type| recernred | | elemertary | |recermed ES drdie
P Ingth
Lz JLz )= Jls J[ o ]
tream type| [reserred | | elemerdary | |reserwed ES frdoe
o gt
L JL7 gl s Jls J[ e |
CEC
-
<] | 2

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 select Syntactic.

The example does not have any PMT syntax errors.

Syntactic Analysis for Sample trp -> PMT (FID 21 - Frogram 1) - Standard: MPEG-2

@ Mo Errar Found

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

3. Dismiss the Message for... window and click No to close the Closing of the
error message view dialog box.
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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. Select Syntactic 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 type * on 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 Window on page 3-72.

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 analysis
PES packet level
Press Escape to abort
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Check CRC  You can check the CRCs in all PMT sections through the shortcut menu just as
you did with the PAT sections.

You can also 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. Select Check CRC from the Analysis menu.

If CRC errors are found, the analyzer lists the errors in the Message for...
window. Because Sample.trp contains no CRC errors, the analyzer reports that
all CRC are correct.

3. Click OK (or press Enter) 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 the PMT icon with the right mouse button and hold the button
down to open the PMT shortcut menu.

2. Select PCR Analysis from the menu to open a window that diagrams the
first ten clocks in the program. (Note: If the Transport Stream Property
dialog box opens, click OK to accept the default Mux Rate.)

# PCR of Sample.trp (PID 50. Program 1) - Standard: MPEG-2 !EI

-
PCR Clock Wiew Mhatiplescrate: 10000000 bits/sec

PCRromber 1to 10

EXEAAEEANNND

0000301 0.180706 0361110

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

PCR Clade Ve Tfattiplescrate : LOOOOO00 brits fsec

P CE rommber 1to 10

F;LZH number 3

anonzol
PCR Base : 241 units
PCR Extension 1 227 units
PCR Value [PCRY] : 0.080463963 sec
Interpolated PCH [PCRI] : 0.080463985 sec
PCRI - PCRY : 0.000000022 sec
Previous PCR Arrived Since : 0.040156807 sec
Packet Number : 536
Packet Number of PID 50 1328

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, click the Add
View command button in the upper toolbar.

6. Select PCR Values from the View type submenu. The analyzer creates a
window that lists the values for all ten PCRs in the diagram.

PCR wvalues -  Multiplex rate: 10000000 bitsfsec :I
PCR number 1

PCR Base 1 27 units

PCR Extension 1 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 13

Packet Number of PID 50 01

PCR number 2
PCR Base 1 3627 units
PrR Fetencinn . =194 unite ;I

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

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

8. Select the original PCR of Sample.trp (PID 50, Program 1) window again.
Notice that the diagram now shows PCRs 11 through 20.

9. Close all windows except the hierarchic view.
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2-30

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
“VBYV delay method” data transfer.

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

1. Select the Options menu and verify that Visual TSTD and LTW is
check-marked.

2. Right-click the PMT icon and select T-STD Analysis from the shortcut
menu.

i

FID 21 Section

Check CRC
FCR Analysis
kT_ STD Analysis

3. [If a Transport Stream Property window opens, click OK 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.
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EN T-STD Buffering Simulation for SAMPLE TRP (program 1) !IEIIE
Processing packet #627 - Current time is 0.094293 s.

TEL EE1

VIDEO | 0% — Ez — W%

Sime = 512 trgtes Sime = 7500 brytes Sime = 229376 trptes
TE2 E2
aupto| 0% —Jl 20%
Sime = 512 trgtes Sime = 3584 rptes
TEBsys Bsys
SYSTEM‘ 0% —{ 0%
Sime = 512 trgtes Sime = 1536 rytes
KI| 2

4. To terminate the simulation at any time, click the Abort 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 type * on the numeric
keypad. You may have to move the buffering simulation window aside to
gain access to the Message for... window.

1p - Standard: MPEG-2 [_ O] |

= @ Mates
£ TSTD Analysis (+344)
1 BB 2/7/99 3:43:25 PM=Complete™ (+344)
- Bl Program #1 (+344)
=1 8 "Overlow! in bufer MBT (+344)
g Packet #8056, #3057, #8358, ., #8977 (+22)
gy Packet #6979, #5960, #8387, ., #3300 (+322)

NOTE. For more information about the message window and error reporting,
refer to Message Window on page 3-72.

6. Close all windows except the hierarchic view.
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Exploring the PES Packet Icon

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.

Interpreted View 1. Double-click the PES icon 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 !EI

PES Pachit Tem 1- Position : 338% - Time : 0 000310 =

padiet saat stream id | | PES padiet
code pref length
| 1 || 224 || 400025
10 IES PEs | [din stigmare| [ropyrigie| [orizpater | [ 25070 | [ESCRESE ’Exmﬂag DM | [ sddtienal |[PESCRC || PES | [DEShesterdas
Seramh 1z Tricrity mdicatar I o flagze mode flaz copryr if flaz flag ot ems oty g lenzth
comtral
Ce e e J e e Je e e e 1w J e e J e [ o ]
o011 PT: onol DT= DES packet
| [} =
[3 J[aeres][ 1 |[emsz][  4vmm2 -
< | H oz

The Item data (near the top of the window) includes a Time: 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 the Next 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.
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Sample_trp -» PES PID 50 - Standard: MPEG-2 !EI
Tem 21 /21 - Position : 1687000 - Time : 1333600 = ﬂ

|| sream id |\ PES padiet
)=

W 56056

10 DES DES | |dataaligymevt | [sopyright | | erigialer | | PISDTS | [ESCRfay| S e flag] | DEMtrick addtisnal | | PES CRC PES I"umwaﬂ
smamhliz || priorty dicator oy flaz: modeflag | | copy pfaflag flaz temsion flag] gtk
cortral

8 N | N | | | N34

a0l |st Reser\red Est:R R mode | | feldid | | mraslice || fequency PESpar_'ket
comml Tefiach Ao copyimﬁ) Byt.es ‘)

'.'_/Jmmﬂ W\Ml o o ][ e ][z ][ m vw -

4] | M

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 the packet start
code prefix box to find out more about that field.

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.

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

packet start stream id | | PES packet
code prefiz Lerigth

Error,’must be 0x000001.

6. Close the interpreted view window.
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PTS/DTS

2-34

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 the PID 50 PES icon with the right mouse button and the button
down to open the PES packets shortcut menu.

2. Highlight PTS/DTS and 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... !EI

-
PTS/DTS Clock Wiew PTS/DTS romiber 1ta 4 ﬂ

0000301 0245300 0420700

=

4] | Ay

The preceding illustration reveals some errors in the Sample.trp PID 50
elementary stream:

®  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.

Both of these errors suggest problems in the encoding process. Below is a
diagram from a correctly encoded stream.
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B PTS/DTS of DEFAULT TRP (PID 50, Program 1. ES 1) !IEIIE
R 4

0000301

T
0225500

T 4
0450700

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)

5] | [

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

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)

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

EE

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

B 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 (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.

® 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.

3. Double-click on the first arrival icon to reveal its values.
PTS/DTE rommber 1to 4

e |

0000301 02435500 0420700

.g D
il Arrived number 1 —

| Value : 0.000303178 sec v
Previous PTS/DTS : 0.00000D0D0D0OD sec
Packet PES number Ha
— —
y;!
L"'_I I - ! ¥

4. Click within the PTS/DTS window, but outside the value window, to dismiss
the value window.
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5. Double-click on the first AU icon to learn more about the access unit.

PTEDTE Clock Wiew DTS/ TS rommber 1 to 4

0000301 0245500 0420700

z 2

K—1ﬁ : ’
Access Unit number 1

Begin AU 1 0.000391178 sec
—— End AU : 0.116557385 sec

Size : 87036 bytes
— Type sintra(l)

Reference time ;0

Begin GOP : Yes

6. 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.

7. 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).

8. Close all windows including the hierarchic view of Sample.trp.
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Viewing PSI/SI Data

2-38

You can access interpreted views of PSI, SI, PSIP or ISDB-S/ARIB tables using
the following procedure. The specific menu selection depends on the standard
used when you opened the active file: MPEG-2 (PSI), DVB (PSI/SI), ATSC
(PSI/PSIP) or ISDB-S/ARIB (PSI/SI/ARIB).

1. Select DVB from the Options menu.

2. Open a DVB (Digital Video Broadcast) transport stream file if you have one
available.

3. Select PSI/SI from the Selection menu. The PSI/SI Selection dialog box

appears.
PS1/SI Selection I
— Type
C BAT © PMT AT © TSDT
® NT € 80T C BAT £ ET
C BST © 10T © TOT
DT BT
' Ebbd " ECh
" Private Section
oK | Cancel

4. Select NIT and then click OK 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[=1 3
A 4

table id | [section syt Tesermed Tesermed section | petmnod id | B0 Tersion OITenE Fest section last section. DVE networh desoiptor DVE trRnSport sream

itdicator fiahme use Lerzth Teserred romber itdicator rommber romiber Tesermed desriptor Teserred loop length
lemgth
Le JL v Q0 0= 00w e JL= I JL ¢ Qo [ o J[w J[ w [[&][w» [ =« ]
CRC

-
<] | 2V
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NOTE. You can also open this view by double-clicking the NIT hierarchy icon or
by selecting Section from the icon shortcut menu.

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.

DVE Tuetrork:

descriptor DVE NPTt Stream
Tegermed desiptar Tegermed loop Jergzth
== L
[ descriptor
Satellite Delivery System :I

descriptor tag 67
descriptor length 11
frequency (GHz) 000.10000
orbital position (degrees)  002.0
west east flag 1 eastern position

polarisation 1 linear - vertical
modulation 1 QPSK
symbol rate (Msymbolis)  000.0000
FEG inner 5 118 conv. code rate
4] | v 4

6. Close the NIT section window.
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Automatic Analysis

2-40

In the course of this tutorial, you have used the MPEG-2 DVB/ATSC/ISDB-
S/ARIB 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.

1. Select Automatic analysis from the Options menu. The Options for
automatic analysis dialog box appears.

Oiptions for automatic analysis I

Chooge the analyses you want
ta be performed by the
automatic analysis:

2l Spntactic
[V Corgistency

P 0K
V' PSI/SI/PSIP rate -
¥ FCR clocks
¥ PIS/DTS stamps ﬂl
¥ Semariic
IV Dyraniz

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/ISDB-S/ARIB 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 Reference section of this manual for more information about
Dynamic analysis.

3. Select OK to confirm the selections and close the dialog box.

4. Select Automatic from the Analysis menu.
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5. Click OK in the Transport Stream Property window to accept the calculated
multiplex rate and continue.

The Automatic analysis for Sample.trp window 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
analysis, drag the Message for... window to a corner of the application
window.

& Automalic analysiz for Default trp - Standard: ISDB-S /ARIB

Status Result
Syntactic Completed Errors
Congistency Completed 0K
PSIISI{PSIPYISDB rate | Completed OK
PCR Completed OK
PTSIDTS Completed 0K
Semantic Completed 0K
Dynamic Running...

| Cancel all the analyses |

NOTE. To end the Automatic analysis at any time, click Cancel all the Analyses
in the bottom-right corner of the Automatic analysis for... window. To abort the
current “Running” analysis, click skip current task.
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2-42

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 3-72.

&% Message for Sample. trp - Standard: MPEG-2

Elz CAMTSZ00CFG-TRF Sample.trp (+357)

@ Motes

Eﬁ Automatic Analysis (+357)
E% 2/8/99 23362 P ™ Complete® (+357)
[_j%fp Syntactic Analysis *“Complete™ (+5)
o' PES (+3)
EE packet start code prefic (+1)
O prp PID#5D (+1)

E| Erro
O
A stream i%ﬂ

# PES header data length (+173
0070 (+1)
# hdarker bit (+3)
| marker bit (+1)
W Stuffing Bytes (+1)

]gf: Cansistancy Analysis *Complete™ (+2)

E

[]@'lg{ FSI/5 rate analysis =Complate™
[]$ PCR Analysis =*Complete™

e i TS analysis **Complete™

[ Semantic Analysis *Complete®™ (+2)
E

-] TETD Analysis *“Complata™ (+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 !IEI
Bom 21 - Positiom : 1667000 - Time : 1333600 5 =
packet stat stream id | | PES packet

code prefi Lemgzth,

[0 [ o ][ senss ]

10 PES PES | [dan atigrmene | [copymiste| [ovigtater || PTs DTS | [ESCR M| [ESnretag] [ Dommit || addiviona | [pEs cre
soRmhlitg PrioTity Indicator copr flagzs mode flag copry o flas lag.
conrol

(a2 Qe e Qe v Jle JLe Jle J v J[ 2 [ e ]

010 | [ [eTe] | [Resered | [ ESER ESCR | [ tridemods | [Geldid | [ itrastice | [ fequency | [ addttionad | [ Stofire ||| PESpacket

‘ ‘ ‘ mlmnim comtral refresh st ion copylm Btes daty brrte
[ 12 ||pszaeroa]| 3 |leossszenss]| s | 0 [ o | o || 3 || muz [ e || sm; |
-
<] | H oz

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

®  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 the F2 key to toggle the value between decimal base and hexadecimal

base.
[= irdn [= irdn
T Or >y LT

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

Shaffng PES packet
Erytes data bryte

aslice frequency
frech mmcation

O | R

additional copy info
This 7 bit field contains data
relating to copyright information.

®  Double-click on a data field name to add a hexadecimal view of the
interpreted view.

| mowis || coyaming | g | s
[ [ J[ e ][ o Packet PES Item 21
pﬁfxﬂ? I:>
BF 03 40 00 DA F8 A9 AC AZ C1 9C 00 6%
| s | - 03 EO 39 79 D9 23 14 41 FO 90 01 F5 1t
[ A1 7D AB 1E DC ©2 EA 28 6F CE 8A 13 CE
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® Double-click on the field value/size to reveal additional information about
the value and any errors.

additioral ||| Stofme |[| PESpacket
copylinﬂo Brtes data brgte

[ |I% 55691 |
Number of stuffing bytes. Error,
all bytes mustbe 1111 11171

L& 7

8. 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 the Reference section for more information about each type of
analysis.

Quitting the Analyzer

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

Overview

Analysis

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

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

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

m |SDB

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, SI, 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:

®  Multiplex characteristic

®m  Cyclic redundancy code (CRC)
B Syntax or structure

®  Consistency

= PSI/SI/PSIP/ISDB rate

®  Program clock reference (PCR)

®  Presentation and decoding time stamp (PTS/DTS)
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Filtering

Saving Streams and
Stream Components

3-2

B Semantics, or coherence among multiplexed components
B Mega-frame (MIP) coherence
®  Dynamic T-STD, LTW, and smoothing buffer usage

®  Entitlement 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.

The MPEG-2 DVB/ATSC/ISDB-S/ARIB 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:

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

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

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

B Transport packets

®m  PES packets

= PSI, SI, PSIP, and ISDB-S/ARIB 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

MPEGZ DVB / ATSC / ISDB-S/ARIB System Analyzer e
Menu bar — 3 File Edit Selecton Analsis FL20isoq Options Window Help

El !l 1SDB-5/ARIE

fua]

Upper toolbar —— | &1 =

Lower toolbar — = ¥

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. See Opening a File

(page 3-14) and Extracting and Saving Stream Elements (page 3-65) for more
information on opening various MTS200 file types and saving transport stream
data to files.
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Open... Ctrl+0
Saveas.

Erint...
Frinter setup...

Exit

Table 3-1: File menu commands

Use To

Open Open an existing transport stream, packet, or PSI/SI/PSIP/ISDB 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 Ctrl+M
Erevious Ctrl+B
Eirst
Last

Goto..
Mumber of items
Mext errar

The buttons are shown below, from left to right: First, Previous, Go to, Next,
Last, Number of items, and Next error.

]« =

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 hierarchic
Sl hierarchic

Multiplex
Transport packet
FES packet
Elerertary stream

PSIfEl

FEilters

Selection

ESl hierarchic

Multiplex
Transport packet
PES packet
Elerertary stream

Fsi

Filters 4

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 Sl (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; Sl only
present when DVB is selected in the Options menu.

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

PSI/SI/ISDB Display an interpreted view of the specified PSI/SI/ISDB sections.

Filters Open the Filters submenu.
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Filters Submenu. The Filters submenu enables extraction of transport stream
components or objects that meet user-specified criteria. Refer to Filters,
beginning on page 3-56, for a complete explanation.

Eilers

Mew...
Dpen..
Edit..
Save..

Appk..

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 afilter 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).

tdultiplex Characteristics  *

Check CRLC
Syntactic
Consistency Check
ESIVSIRate

PCR:

FTS/0TS
Semantic
tega-frame (MIF)

Dyramic 4

Autormatic

Ehd »

DVB mode

Muliplex Charseteristics > Multiplex Characteristics  »
Check CRC
Syntactic Check CRC
Congistancy Check Entactic
Ei::’;PS'P it Conzistency Check
PIE;DTS ESI/SIASDE Rate
Semantic F'EE
Dynamic b FT5/DT5
Autgmatic Semantic
EMM 5 Dinamic +
Atonnatic:
Eh4bd »
ATSC mode —
ISDB-S/ARIB 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 3-31)

Syntactic Check the stream for syntax errors
(Syntax Analysis begins on page 3-33)

Consistency Check Check for consistency within the stream

(Consistency Check begins on page 3-34)

PSI/SI, PS/PSIP, or

Analyze the rates of the various PSI/SI/PSIP tables within the stream

PSI/SI/ISDB Rate (PSI/SI/ISDB-S/PSIP Rate Analysis begins on page 3-37)
PCR Check the program clock references in the stream
(PCR Analysis begins on page 3-38)
PTS/DTS Check the time stamps in a selected elementary stream
(PTS/DTS Analysis begins on page 3-41)
Semantic Check all transport packets for semantic errors

(Semantic Analysis begins on page 3-45)

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 3-54)
EMM Open the EMM submenu

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

Multiplex Characteristics

Bata . Ctrl+F
Multiplex Allocation
PID kap
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3-8

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 3-29)

Multiplex Allocation Display a pie chart of PID allocation in the stream
(Allocation begins on page 3-30)

PID Map Display the sequence of PIDs in the transport stream
(PID Map begins on page 3-31)

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

Dynarmic T-5TD
LT
Smoothing 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 3-48)

LTW Check the effect of LTW (legal time window) offset and piecewise rate
field values (LTW Analysis begins on page 3-52)

Smoothing Buffer Conduct a smoothing buffer simulation
(Smoothing Buffer begins on page 3-54)

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

Etid 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 3-77 for additional information. You must install Option CA (Condi-
tional Access) software to use this command.

EC?2 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. Refer to The Options Menu, on page 3-68,
for more information.

Diptions

MPEG-2 Cirl+hd

B i+l

ATSC PSIP »
v |SDB-5/4RIE

GI-D Identifization
A3 [dentification in DWE Mode

v Yigual T-STD And LTw
Unscrambling
D utput Meszages In File

Base...

Font...

Directories...
Automatic Analysis...
Interpretation. .

S.ave Configuration...
B ead Configuration...
Set Default Comfiguration. ..
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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

ATSC PSIP

Open the ATSC PSIP submenu

ISDB-S/ARIB

Specify ISDB-S/ARIB as the standard to open a file

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
configuration

Reset all options to the default settings

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

ATSCPSIP

Table 3-11: ATSC PSIP

Terrestrial Cirl+T
Cahkle Chrl+C

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

3-10
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Window menu. Use the Window menu to manage the various analyzer windows.

Cascade

Tile

Arrange icons
Close wview
Close all

Add wiew

« 1 HierarchicView of S&MPLE TRFE
2 TS5 - 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.

—Wiew Type— —Wiew Type— —Wiew Type— —Wiew Type—
P3l Transport packet FCR Graphic FTS/DTS Graphic
Hexadecimal Hexadecimal PR Yalues FTS/DTE Walues

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-bit, binary view of the data

(PCR or PTS/DTS)
Values

stamp

Create a view that lists numeric values related to the clock or time

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

information.

Contents
U zing Help

About MPEGZ DVE A ATSC /1SDB-5/ARIB Sestem Analyzer
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3-12

Upper Toolbar

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

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
e Open Open an existing stream. Equivalent to the
=1 Open command in the File menu.
Save as Save streams and stream elements. Equivalent

to the Save As command in the File menu.

| od | BB

PSI Hierarchy

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

L]

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 I OB

ATSC PSIP Terrestrial |
ATSC PSIP Cable |
ISDB-5/ARI1B I

Standard to open new
file

Specify the standard to open a new file:
MPEG-2, DVB, ATSC PSIP Terrestrial,

ATSC PSIP Cable or ISDB-S/ARIB. Selections
identical to those found in the Options menu.
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Lower Toolbar

Status Bar

The Escape Key

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, ST DVB ATSC PSIP and ISDB-S/ARIB
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

. 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

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

}q Error Finds and displays the next item that contains at least one syntax error.

o Equivalent to the Next Error command in the Edit menu

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,
ISDB-S/ARIB) for the current active window.

W4 2 L4

Dizplay information about MPEGZ DVE / ATSC / ISDB-S/ARIB Spstem Analyzer

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.

MTS200 MPEG-2 DVB/ATSC/ISDB-S/ARIB System Analyzer 3-13



MPEG-2 DVB/ATSC/ISDB-S/ARIB System Analyzer

Opening a File

3-14

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
the Esc key to terminate the activity.

Perform a syntactic
andlysis
Press Escape to abort

The MPEG-2 DVB/ATSC/ISDB-S/ARIB 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).

E
To open a file, select Open from the File menu, click the EA_I command button
in the upper toolbar, or type CTRL+O.

N |
Look in: |@Efg-trp j gl IE_ =
) D efault brp
Sample.trp

Fies of e [Stieam [ TRPEIN2 TS) =l Cancel |

rao pen as read-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.

2. Select the file to open from the files list.
3. Double-click on the file name, click the OK button, or press ENTER.

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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The Hierarchic View

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/ISDB-S/ARIB Section file beginning with a table as the first byte.
Section

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, ATSC, or ISDB-/ARIB streams and appear only when DVB, ATSC, or
ISDB-/ARIB 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 the icon with the
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, ISDB-
S/ARIB).
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3-16

PSI Hierarchic View

i E
Transport Packets Section P!ES Packets

FID tap Check CRC FTS/DTS
Fultiplex Allocatian PCR Analysis
PSS rate T-5TD Analysis

ranspon Fackets |

ransport Packets Section
FCR Analysis Check CRC

Save
Audio Stream Analyzer

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 to The Interpreted View on beginning on page 3-23.

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:

fal FO
r\ILI.'A.

uip| |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.
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Hierarchic View of Sample_trp - Standard: MPEG-2 [} I
ol PSlmasin A

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. 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.

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

Icon

Element type

PMT (Program Map Table) sections.

NIT (Network Information Table). Provides access to MPEG-2 PSI, DVB SI, ATSC
PSIP, and ISDB-S/ARIB 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.

Digicipher Il video elementary stream.

MPEG audio elementary stream.

Dolby Digital (AC-3) audio elementary stream. (DVB and ATSC modes only)

AAC (Advanced Audio Coding) audio elementary stream.

010010
1001110
1110001

DATe,

DATA (data elementary stream).

MIF

-

MIP (mega-frame initialization packet). Special DVB-T transport packets in PID 21
(0x15).

o0
100710
1100

DEM CCT

DSM CC (Digital Storage Media Command and Control).

—

ECIT

ECM (entitlement control message) sections.

g |
il o]

s

ENT

EMM (entitlement management message) sections.

3-18
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Table 3-18: Special hierarchic view symbols

Symbol

Significance

?
L=l

The question mark is added to a TS icon when the transport packets have
undefined PIDs and are not referenced by any PSI table. (This is permissible in
MPEG-2, but may indicate a PSI configuration problem).

o
gl

| |
k8-
| ]

The lock symbol, superimposed on an icon, indicates that part of the stream is
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 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.

A red 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.

Sl (DVB) Hierarchic View  If the open transport stream file contains DVB SI tables, you can use the SI
hierarchic command in the Selection menu to display an SI hierarchic view.

DYB_SAMP.TRP -> DVB ) =] E3

H2

A

| JyTsoai= Rt gF |
T=1

Tnitial version ﬂ

CIMEM | 51 ENl

w
=
=

T
m
=

13

T
m
=

23

A

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

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

Icon

Element type

Nit

Nit (Network information table) sections.

Sdt (Service description table) sections.
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Table 3-19: Icons used in the Sl hierarchic view (Cont.)

Icon Element type

S (Service information) sections.

Eit (Event information table) sections.

Bat (Bouquet association table) sections.

Transport stream referenced in NIT and BAT tables.

5

Event referenced in an EIT table.

kil H HE |

TV service referenced in a SDT table.

Radio service referenced in a SDT table.

Txt Teletext service referenced in a SDT table.

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

The PSIP (ATSC)  If the open transport stream file contains ATSC PSIP tables, you can use the
Hierarchic View  PSIP hierarchic command in the Selection menu to display a PSIP hierarchic
view.
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newhtsc. TRP > ATSC - Standard: ATSC PSIP Tenes. .. [H[=] E3 I

Hisrarchic PSTP Euitial wersion =
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Ts 1 Ts 1

Currerd duteime : 01A06/1980 - 00:00:00

000 -
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Stream Elements and Icons. The PSIP hierarchic view uses the icons described in

Table 3-20

Table 3-20:

Icons used in the PSIP hierarchic view

Icon

Element type

Mgt (Master guide table) sections.

TVect sections.

CVct (Cable virtual channel table) sections.

Eit (Event information table) sections.

Ett (Extended text table) sections.
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Table 3-20: Icons used in the PSIP hierarchic view (Cont.)

Icon Element type

Event referenced in EIT and or ETT tables.

Transport stream referenced in TVCT and CVCT tables.

oHooet | Digital TV virtual channels referenced in VCT tables

v%, Analog TV virtual channels referenced in VCT tables.

Radio virtual channels referenced in VCT tables.

Rrt (Rating Region Table) sections.

Stt (System time table) Sections.
St

o Data virtual channels referenced in the VCT table.

channel.

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

NOTE. Use the Next command 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

Item 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 =] 3 |
Trem 1 /9300 - Position :0b =

e bepte | [trmeport emror | | pagrload it mneport trmsport. adaptation conitirnity
indicator start idicator priority soambling field cordrol CONTtEr
corirol
(ol o M v Jl o JeJ[ o J[ + J[ =
Payload
134 |
-
KI| A

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
Trem 2 /9300 - Position : 135 b - Time : 0000150 £ ﬂ

bt

Type Iltem 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 to The Lower Toolbar, on page 3-13, for more
information.
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Fields

3-24

®  The position is that of the first byte 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.

®  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.

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 3-26), to show the length or position (in bits) of each information field.
The length or position is indicated below the value rectangles.

TS - SAMPLE.TRP TS - SAMPLE. TRP

Trem 1 /9300 - Positi Trem 1 /9300 - Positi
e bepte | |trmeport emror | payload it trmeport. e bepte | |trmeport emor | | payload it trmeport.
[n )« Q[ v [« J[e] [n )« JL v [« J[o]
1 1 1 13— — —F — 10 11
Payload Payload
124 124
[T [T

The length of data fields, such as the Payload in the above windows,is always
shown (in decimal number of bytes) 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
the F2 key.

s by

A 1{Tr ) ]

sy by

Double-click on the name box for an explanation of a field.
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-
Brem 2 /9300 - Position : 188 - Time : 0000150 5 j

[trameport emor | | payload it Tneport trmsport. adaptation conitirnity
indicator start idicator priority soambling field cordrol CONTtEr
corirol

Lo JL o J[ o
The sync_byte is a fixed 8 bit

field whose value is '0100
[ 01171" (0x47).

I a7

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.

B SAMPLE TRP -> PES PID 50:2

Packet PES Item 5 /7 21

00 00 01 EO C3 4B 80 CO 0A 31 0O O3 ES AT
F4 50 DD 8D 06 50 01 BS DB OE 20 50 A1 E8
9C 9E 76 03 52 CO 6B A1 40 O3 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.

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

3-26

transport original Tesermed
stream id netwrorh: id fithare use
C | I | || ccscipor [
trmspart original Tesermed trmepert Cable deli\fery ﬂ
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 (jll
| oy

[[rnpa | [ etigmal |[ reseamed || wnpen | [EermmT

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 3-24, 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 I
— Type

 PES packet Section ™ Length I Paosition

List Dizplay
0- Sync byte - 0- Sync byte -
1- Transport Eror Indicatar 1- Transport Eror Indicatar
2- Payload unik start indic ator 2- Payload unik start indic ator
3- Tranzport priority 3- Tranzport priority
4-PID 4-PID
5- Tranzport scrambling control 5- Trangport zcrambling control
E- Adaptation Field Comtral E- Adaptation Field Comtral
F- Cantinuity Caunter F- Cantinuity Caunter
8- Adaptation Field length 8- Adaptation Field length
9- Dizconbinuiby indicatar 9- Dizconbinuiby indicatar
10- Handom access indicatar 10- Handom access indicatar
11- Elementary stream priority indic. 11- Elementary stream priority indic.
12-PCF flag 12-PCF flag
13- OPCH flag 13- OPCH flag
14- Splicing point flag 14- Splicing point flag
18- Transport private data flag 18- Transport private data flag
16- Adaptation field extension flag 16- Adaptation field extension flag ;I
17- PCF base =l
V al W Reseved field
ok | | awar | | Deeear | Cancel

To configure the options, do the following:

1. Click the option 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.
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3. To show just a few fields, click Delete 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. Click OK. The changes take effect
immediately.

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

TS - SAMPLE. TRP M=l B3

Bem 179300 - Position :0b *** Whming, display option ***

[symetyte ] [emmsport emor | [ pryondmt | [ toweport | [ P | [ trnsport | [ aaptation | [ contimmiey |

5. To restore the interpreted view to the original configuration, select Inter-
pretation from the Options menu, click the appropriate Type option button,
click either Add all or the All check box; then click OK.

Saving an Interpreted  You can store a transport stream or PSI, DVB SI, ATSC PSIP, or ISDB-S/ARIB
View table.

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

L3

—iew Twpe—

Transport packet
Hexadecimal
Binary

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
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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.

When displaying a hexadecimal view of transport packets with a 204 byte length,
the last 16 bytes are shown in red.

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.

B TS - SAMPLE TRP:2 =] 3 |
Transport Packet Item 3 / 9300 ii

-

K| 2

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.

When displaying a binary view of transport packets with a 204 byte length, the
last 16 bytes are shown in red.

M TS - SAMPLE TRP:3 =] 3 |
Transport Packet Item 3 / 9300 ii

01000111 # 01000000 # 00110010 # 00110000 # OOOOO111 #
10010000 # 0OOOCOOD # COOOOOOD # COOOOOOO # DOOO1101 #
11111110 # 60010101 # COOOOCOD # COOOOOOO # DOOCODO1 #
11100000 # 11000011 # 01001011 # 10000000 # 11000000 #
00001010 # 00110001 # DOCOOOOO # ODOOOOEOT # 11101000 H#
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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, select Multiplex 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 select Rate from the Multiplex
Characteristics submenu or type CTRL+R. The Transport Stream Property
dialog box appears, displaying the multiplex (mux) rate and the number of
programs in the stream.

Transport Stream Property I

Mus Rate [bits/z)

Murnber of pragranns 1

carea_|

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 bits/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.
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3-30

Allocation

Select Multiplex 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.

= Multiplex Allocation for Sample.tip [_ (O] x|

[ eIn o= 0.161 %16 129 bitas)

[ rro 16=0.022 % 2150 birsts)

[ PID 21=0.151 % (15055 bitsis)

[ eIn $3=0.011 % (1075 bitsiz)

[ ei0 0= 6154 % (5154409 bitsis) - Prog 1ES 1
[ FID 51=0.506% (50557 bitsls) - Frog 1 ES 2
[ F1m 3110 =0.011 % (1075 bitsis)

[ #1m 9191 = 57.796 % (3772569 bitsis)

Prog 1 :B2.000 % B200000 bitss)
FAT : 0.161 % (16 129 bits's)
HIT 10022 % (2150 bit a'5)

4] | H o

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 under Consistency Check on page 3-34).

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

PID Map

To open a PID map of transport stream file, select the hierarchic view and then
select PID 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.

B PID Map for SAMPLE.TRP !IEIIE
TS packets 1 to 100 - Colours according to PSI version number 1=
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| 2

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. Select Check CRC from 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 3-72.
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4. If the message window identifies CRC errors, double-click on the associated
Packet message entry to open an interpreted view of the section containing

the error.

E|----uf- EAMTI1008Bad_crctrp (+106)
@ Motes
Dpening messages [(+27)
2 By creanalysis (+79)
= BBy 1/29/991.4457 Phi = Complete™ (+79)
=18 PaTeen
5 pp FID#0 (+27)
=8 Bad CRC (+27)
- %Packet #1, 82, #3, . #27 (727)

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

‘' Bad_crctrp > PAT - Standard: MPEG-2

Progrm Aesocition Section, Bem 1 - Dosition : 945

table id | |sectiom rmda| | =0 | [mesaved Seckin weport | (mesawed | | wersdan et TSt section st section
dicator langth sream id Tomler ndicater Tommber romber

Lo JL v JloJlz L Ml w J[s Jl o J[ v J[ o J[ o

progom | |Teserved | [progrmmap
roxmber U]

I

progom | |Teserved | [progrmmip
Tommher PIL-

CEC

3-32 MTS200 MPEG-2 DVB/ATSC/ISDB-S/ARIB System Analyzer



MPEG-2 DVB/ATSC/ISDB-S/ARIB System Analyzer

Syntactic Analysis
Use the following procedure to perform a Syntactic analysis:

1. To analyze all elements in the transport stream file, select the hierarchic view
and select Syntactic 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 select Syntactic 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 3-72.

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

Eﬂ: CAMTS2004CFG-TRPY Sampletrp (+5)

fo Motes
E| y Syntactic Analysis (+3)

o[B8y 1/29/991:15:03 P Complate™ (+9)
o FES(+9)
B packet start code prefix (+1)

S pep PID #50 (+1)
=4 Eror, must be 0000001, (+1)
B

[ Packet #21 (1)
Hl stream iﬁ%ﬂ

il FES header data length (+1)
2 0010 (+T)

E harker bit(+3)

marker bit (+1)

A Stuffing 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
Tem 21 - Position : 16670000 ﬂ

DEMtrick
mode flag

il
copry o flag

it | [copyright | | origimaler | | PTS DTS
copy flags

B

! P
ramtTin]
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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), PSIP (ATSC) and ISDB-S/ARIB
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:
®  Internal PSI table and PMT descriptor consistency
®  PSI table and transport stream coherency:

®  Missing PAT and PMT PID references
®  Conformance of stream-types to standards
®  Missing PCRs in PCR_PID referenced packets

B Location of nonreferenced PID transport packets

Sl Coherence  The SI consistency check reviews the following items:

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

®  Internal SI table coherence
®m  PSI and SI table:
®  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 window; n 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

Tsidn Transport_stream_id = n

Sidn Service id=n

Onid n Original_network_id = n

Eidn Event_id=n

Bid n 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  PSI and PSIP table:

®  Coherence of transport_stream_id between the TVCT,/CVCT and PAT

®  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: PSIP 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

Table id=n
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Perform Manual Check

Perform Automatic Check

3-36

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

Abbreviation Meaning

TidExt n Table_id_extension = n
Tsidn 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.

Select MPEG-2, DVB, ATSC PSIP, or ISDB-S/ARIB 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.
Select Consistency Check 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 3-72.

NOTE. The windows message unknown PID appears if a selected stream
contains tables in a standard not selected in the Options menu.

With DVB, ATSC or ISDB-S/ARIB selected in the Options menu, the analyzer
performs PSI and SI or PSI and PSIP or PSI, SI and ISDB consistency checks
sequentially.

Use the following procedure to perform an automatic consistency check:

1.

Select Automatic analysis from the Options menu. The Options for
automatic analysis dialog box appears.

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

Select Automatic from the Analysis menu.

MTS200 MPEG-2 DVB/ATSC/ISDB-S/ARIB System Analyzer



MPEG-2 DVB/ATSC/ISDB-S/ARIB System Analyzer

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 3-72. For additional information on
automatic analysis or terminating the process, see page 3-54.

PSI/SI/ISDB-S/PSIP Rate Analysis

Implement the following steps to perform a PSI/SI (DVB) PSI/PSIP (ATSC)
PSI/SI/ISDB rate analysis on a transport stream:

1. Select the hierarchic view; then select the PSI Rate, PSI/SI Rate, PSI/SI/
ISDB or PSI/PSIP Rate command in the Analysis menu (the selection
available depends on which mode you opened the transport stream file in).

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

™ Sample.tip -> PSI / Sl rate =] E3
a
BEI P2 mte Tefultipler mte: 10000000 bits s A

Pinbyrtes|F. in sec. | Tabla length |Eate | Ocourences [ blin time

PaT 120548 0.0964 an 1653 15 0.0801
FMTprogl| 124001 0.1000 o6 2030 1 0.0093

P.inbytes: mazimum of sub tablesperiod average inbytes
P.insee. :marimum of ;b tablesperisd averTape in seeands
Table lenpthaver ge of mb table s size in bytes

Rate caverpe of mb table s m@te in bitsfsecond
Owceurence s: average of mb table s occurence

Iofin time : minimum time in second betwesn two s2etions with the mme 'table_id' 'table_id_sxt'

4] | Ay

3. Table 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/ISDB-S/ARIB standard. A red display indicates an
over-limit value.

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

Column Reports

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

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/ISDB-S/ARIB 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. Refer to Multiplex Rate,
on page 3-29, for more information.

B 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 the PMT 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.

Timing Analyses

The MPEG-2 DVB/ATSC/ISDB-S/ARIB 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  PCR analysis provides the following capabilities:
B View a graphic diagram of the PCR clocks of each program in the stream.

m  Access detailed information about each PCR clock.

m  Search for clock errors of a single program or all programs in the transport
stream.
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Viewing a PCR graphic diagram. To see a graphic diagram of the PCRs in a
specific program, right-click on the PMT or TS (with PCR) icon to open the
shortcut menu. Hold the button down and highlight the PCR Analysis command;
then release the button to begin the analysis.

E

Section Transpon Fackets
Check CRC kF:'I:ZF‘:. £ 5
RF:II::H Al 3
-3TD Analysis

You can also begin a PCR analysis by selecting PCR 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) M=l B3 |
Dbaltipless rate: 10000000 bits/sec =

PCE rapnber 1to 10

‘.’

‘ 0.000301 0.180706 0.361110

-

K| 2

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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3-40

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] =] |

PCR Clock Wiew Maltiplescrate: 10000000 bits/sec

PCEromber 1to 10
P REREEEEEEE

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:

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 3-29. In the case of an isolated
PCRI-PCRYV error, always check the previous PCR for accuracy.

Previous PCR Arrived Since: Previous 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.

Packet Number: The 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.

Packet Number of PID n: Packet Number of PID n 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 the PID n PCR
(freight car with clock) icon to open an interpreted view of the PID n
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 select PCR Values from the View Type submenu.
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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 3-54.

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

1. Select Automatic analysis from the Options menu. The Options for
automatic analysis dialog box appears.

2. Select the PCR clocks check box and clear all others; then click OK.

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

4. Select Automatic 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 3-72.

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.
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3-42

Viewing a PTS/DTS timing diagram.

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

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 click OK.

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

PTSDTE Clock Wiew PTE/MDTS rommher 1to 4

0.000301 0.225500

T
0.450700

Table 3-24: PTS/DTS graphic view icons

Icon

Represents

Double-click for

ata
a
a,

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 number)

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

EE

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:

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

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

®  [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.

® 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.

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

4. To view the data for all time stamps and access units at once, select Add
view from the Window menu or click on the Add view command button.
Select PTS/DTS values from 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 after Nb Access Unit: at 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.

RAPTS/DTS of DEFAULT.TRP (PID 50, Program 1. ES 1):2 !IEIIE
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 :0.330700000 sec Reference time 10
DTS value 1 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 :0.330700000 sec Access Unit number 3

Begin AU :0.1554455(-

| WA

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 on the Next
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 3-54.

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

1. Select Automatic analysis from the Options menu. The Options for
automatic analysis dialog box appears.

Select the PTS/DTS stamps check box and clear all others; then click OK.
Select the PSI hierarchic view of the stream you want to check for errors.

Select Automatic from the Analysis menu.

S

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 3-72.
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Semantic Analysis

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.

A red 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.

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

1.
2.

Select the PSI hierarchic view of the stream you want to analyze.
Select Semantic 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 3-72.

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

IE!“ FES (+1]

EE streamid [+1]

- pgp PID 850 (+1)
E% PES packets of the sarme PID shall have the same strearn_id [+1)

o EE] Packet ﬂ'-__-"lkl"l ]

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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Trer 2502 £ 9300 - Position, : 1599316 b - Time : 1279453 ¢ ﬂ
ovus byt [raspont emor] [ paytost . | [ wanspent waper | [adpion | [
indicator start mdicator prinrity smambling field cordrol
cordrol
Lo ] o J[ o J[ o J[=][ = J[ =
v The continuity_counter is a 4
bit field incrementing with
each Transport Stream
Lt 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"
A H 4

Mega-frame (MIP) Analysis

3-46

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.
Select Mega-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 3-72.

If the message window identifies mega-frame errors, double-click on the
associated packet message 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.
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Dynamic Analyses

= CAMTS20 MCFG-TRPYDwhtrp (+152)

------ '@ MNotes

58 Megertrame (MIF) Analysis (+152)

E% 2/12/9911:20:31 AM *Complete** (+152)
2 TS (+152)
oY miP Pointer (+1)
: E@, Inwvalid painter field: shall be lowerthan 10584 imaximum possible megaframe size in B4-ClAM
: L. | Packet#2 (1)
=¥ MIP duplication (+157)
E@ aach mega-frame shall contain exactly ona MIF (+1561)
b ﬁ Facket #134, #334, #5353, ... #9967 (+151]

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.

®  LTW (legal time window) offset, which checks the validity of the optional
LTW offset and piecewise rate adaptation fields of the transport packets.

B Smoothing buffer simulation.

NOTE. The MPEG-2 DVB/ATSC/ISDB-S/ARIB System Analyzer dynamic analysis
algorithm uses the “Leak method” to transfer video elementary strea