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Warranty 2

Tektronix warrants that this product will be free from defects in materials and workmanship for a period of one (1)
year from the date of shipment. If any such 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. Parts, modules and replacement products used by Tektronix for warranty work
may be new or reconditioned to like new performance. All replaced parts, modules and products become the
property of Tektronix.

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 WITH RESPECT TO THE PRODUCT 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.



Warranty 9(b)

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 any such 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 WITH RESPECT TO THE PRODUCT 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

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

To avoid potential hazards, use this product only as specified.

Only qualified personnel should perform service procedures.

To Avoid Fire or  Use Proper Power Cord. Use only the power cord specified for this product and
Personal Injury  certified for the country of use.

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.

Observe All Terminal Ratings. To avoid fire or shock hazard, observe all ratings
and markings on the product. Consult the product manual for further ratings
information before making connections to the product.

Power Disconnect. The power cord disconnects the product from the power
source. Do not block the power cord; it must remain accessible to the user at all
times.

Do Not Operate Without Covers. Do not operate this product with covers or panels
removed.

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

Avoid Exposed Circuitry. Do not touch exposed connections and components
when power is present.

Use Proper Fuse. Use only the fuse type and rating specified for this product.
Do Not Operate in Wet/Damp Conditions.

Do Not Operate in an Explosive Atmosphere.

Keep Product Surfaces Clean and Dry.

Provide Proper Ventilation. Refer to the manual’s installation instructions for
details on installing the product so it has proper ventilation.
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General Safety Summary

Terms in this Manual

/N

These terms may appear in this manual:

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

/N

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

Symbols and Terms
on the Product

These terms may appear on the product:

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

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

®  CAUTION indicates a hazard to property including the product.

The following symbols may appear on the product:

VANNNS

CAUTION Protective Ground
Refer to Manual (Earth) Terminal
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Service Safety Summary

Only qualified personnel should perform service procedures. Read this Service
Safety Summary and the General Safety Summary before performing any service
procedures.

Do Not Service Alone. Do not perform internal service or adjustments of this
product unless another person capable of rendering first aid and resuscitation is
present.

Disconnect Power. To avoid electric shock, switch off the instrument power, then
disconnect the power cord from the mains power.

Use Care When Servicing With Power On. Dangerous voltages or currents may
exist in this product. Disconnect power, remove battery (if applicable), and
disconnect test leads before removing protective panels, soldering, or replacing
components.

To avoid electric shock, do not touch exposed connections.

Use only Tektronix approved components when servicing the unit.
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Preface

This manual describes the functions and use of the Tektronix MTS400 Series
MPEG Test System. After the introduction, each section of the manual describes
one of the software applications or tools that make up the MTS400 Series
system.

Other documents are available on the Tektronix Web site (www.tektronix.com):
B MTS400 Series MPEG Test System Getting Started Manual (071-1505-xx).

B MTS400 Series MPEG Test System Programmer Manual (071-1725-xx).
This manual specifies the remote control and status monitoring interfaces
available to a management application.

Related Material

Additional documentation, such as Read Me files, may be included on the
installation disks.

The following URLSs access the Web sites for the standards organizations listed
(the URLs listed were valid at the time of writing):

®  MPEG-2 standards (International Organization for Standards)
http://www.iso.ch/

®  DVB standards (European Technical Standards Institute)
http://www.etsi.org/

®  ATSC standards (Advanced Television Systems Committee)
http://www.atsc.org/

m  [SDB/ARIB standards (Association of Radio Industries and Businesses)
http://www.arib.or.jp/english/

®  SCTE Society of Cable Television Engineers
http://www.scte.org/
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Manual Conventions

Naming conventions for the interface elements are based on standard Microsoft
Windows naming conventions. Naming conventions for MPEG-2, ATSC, and
DVB structures follow the conventions derived from the standards listed above.
In addition, the following formatting conventions apply to this manual:

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

B Mono-spaced text can indicate the following:

®  Text you enter from a keyboard
Example: Enter the network identity (http://TSMonitor01)

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

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

Table 1-1 summarizes the software applications that make up the MTS400
Series MPEG Test Systems. Options are enabled by a software key; not all
options may be enabled. Detailed descriptions of all applications can be found in
the remainder of this manual.

See also the MTS400 Series MPEG Test Systems Getting Started manual
(071-1507-xx).

The MTS4EA Compressed Video ES Analyzer options are described in the
MTS4EA User Manual (071-1641-xx).

(The applications are shown in the same order that they appear in the Windows
Start menu.)

Table 1-1: MTS430 / MTS400 / MTS4SA /| MTS4UP | MTX100B Installed
Applications

Desktop Icon

Application (where installaed)
Analyzers

Transport Stream Compliance Analyzer (TSCA) - Real Time !
Real-time transport stream analysis with user-selectable MPEG-2, DVB, &\
ATSC and ISDB conformance tests. Shows transport structure, header TS Compliance
contents, hexadecimal packet contents, PCR timing /transport rate Analyser

graphs and error message logs.

Transport Stream Compliance Analyzer (TSCA) - Deferred

D.eferred transport stream analysis with user-selectable MPEG-2, DVB, &\
ATSC and ISDB conformance tests. Shows transport structure, header TS Compliance
contents, hexadecimal packet contents, PCR timing /transport rate Analyser

graphs and error message logs.

Transport Stream Compliance Analyzer Lite (TSCA) - Deferred

Same as for the TS Analyzer except that the file size of transport &\
streams to be analyzed is limited to 192 MB. TS Compliance
Analyser

Packetized Elementary Stream (PES) Analyzer

PES analysis with selectable test options. Shows PES program )
structure, header contents, packet contents, PTS/DTS timing graphs
and analysis reports.

PES Analvser
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Table 1-1: MTS430 / MTS400 / MTS4SA /| MTS4UP | MTX100B Installed

Applications (Cont.)

Application

Desktop Icon
(where installaed)

Transport Stream - System Target Decoder (T-STD) Buffer Analyzer

Analyzes program streams modeling their behavior in, and their
conformance to, the MPEG 2 T STD Buffer Model.

b

Buffer
Analyser

Elementary Stream Analyzer

Elementary Stream analysis at video picture and audio level. This
includes vector graphs and macroblock picture quality.

ES Analyser

Carousel Analyzer

Data analysis showing structure, bit rate, repetition rate, syntax and ﬁ

semantics of data items. Carousel
Analyser

Generators

Carousel Generator

Provides in-depth off-line generation of MPEG-2, DVB transport
streams containing a range of data broadcast protocols.

%J

Carousel
Zeneratar

Multiplexer

Multiplexes table information and packetized elementary streams
together to synthesize new transport streams. A fine level of control is
provided to allow non-conformances and test cases to be specified for
new transport streams.

&

Multiplexer

TS Editor

Viewing and Editing of transport stream packets, using a hexadecimal
view of the packet contents and semantic interpretation of the header.
Provides facilities to remap PIDs, recalculate PCR values, and
introduce PCR inaccuracies.

™

T3 Editor

Players

MPEG Player
Records and Plays out MPEG-2 streams.

(The MTX100B MPEG Player and Recorder is described in the
MTX100B User Manual, Tektronix part number 071-1927-xx.)

MPEG Plaver
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Table 1-1: MTS430 / MTS400 / MTS4SA /| MTS4UP | MTX100B Installed

Applications (Cont.)

Application

Desktop Icon
(where installaed)

Utilities

Make Seamless Wizard

Guides the user through the process of creating an MPEG-2 file for use
by Stream Player in continuously looped operation.

i

Make
Seamless
‘Wizard

Stream Cutter

Extracts sections of MPEG-2 files to new files.

o

Skream Cukter

Script Pad

Enables users to create and modify System Information (SI) scripts.

ScripkPad
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Transport Stream Compliance Analyzer - Getting Started

The MTS400 MPEG Transport Stream Compliance Analyzer (TSCA) enables
you to monitor and interpret the contents of real-time, previously recorded or
synthesized transport streams using the latest MPEG, DVB, ATSC, ISDB-T, and
ISDB-S standards.

The TSCA is specifically designed to enable you to quickly locate and identify
problems within a transport stream using a minimum number of mouse clicks.
By quickly identifying the problem areas, the TSCA software helps you save
time during the development and test of equipment, networks, and services. You
can configure the TSCA software to display stream information in user-selected
fonts. This feature enables you to view stream information in your local language
or to use custom fonts.

The TSCA software will run stand-alone on computers with Microsoft Win-
dows 2000 or Windows XP operating systems.
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Figure 2-1: TSCA Program view - Deferred analysis
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TSCA Features

m  Easy “program centric” user interface quickly isolates information of interest

B CaptureVu™ technology captures and analyzes system events in real or
deferred time

B In-depth analysis of stored transport streams including support for MPEG,
ATSC, DVB, ISDB-T and ISDB-S table types

®  Data summaries and automated filters simplify the analysis of complex
transport streams

® TR 101 290 Priority 1, 2 and 3 tests
(European Telecommunications Standards Institute (ETSI) TR 101 290:
Digital Video Broadcasting (DVB); Measurement Guidelines for DVB
Systems.)

B Syntax analysis and display supported for TMCC and IIP data

m  Consistency checks performed between SI, TMCC, and IIP data

®m  Proprietary PSI/SI syntax section rate error testing

B Error logging

B Suspension of all tests at program changeover based on PMT version change

® DIl and DDB error checking

Deferred and Real-Time Modes
The TSCA can be run in Deferred or Real-Time mode.

The Deferred mode is available on any recommended platform (including the
user’s own PC). In Deferred mode, a static stream can be analyzed and dis-
played; the content can then be inspected at leisure.

The Real-time mode, with which a live stream can be analyzed, is available
when the TSCA is installed on a Tektronix MTS400 series MPEG Test System
or an MTX100B with an Option 7 interface card. Real-time streams can be
paused for detailed offline analysis and then when the issue has been found,
real-time analysis can be resumed. Real-time monitoring of Video over IP
(internet protocol) is also available as a standalone application on a user’s own
PC.
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Technical Background

User Interface

Program View

The analyzer has a client-server architecture. Every time the analyzer opens, it
starts two processes: tsca.exe, which is the client, and MpegCore.exe, which is
the MPEG analysis engine. Additionally, when the analyzer opens for the first
time, another single process, CoreManager.exe, is started. CoreManager.exe
forms an intermediary between TSCA clients and MPEG cores.

The tsca.exe, MpegCore.exe, and CoreManager.exe processes use SNMP
(Simple Network Management Protocol) and HTTP (Hypertext Transfer
Protocol) to communicate. The port numbers used for communication are read
from a configuration file, Corelnfo.xml. In a default installation, this file can be
found in c:\program files\tektronix\mpeg\mts400\apps\tsca\xml\. The default
port range is 15700-15800. These values can be changed if they conflict with
other applications.

On the MTS400 platform, another process, mint.exe, runs from system startup.
This process controls shared access to the MTS400 Series hardware by the
analyzer and player.

You must have local administrator rights to be able to use IP analysis. If you
need to change your rights , please consult your system administrator.

The TSCA software uses a single main program summary window with different
context sensitive views contained within tabbed frames. This provides the
maximum amount of useful information while keeping the screen from appearing
cluttered. From the main window, you can access the following views: Program,
Tests, Tables,PID, Packets, and Interface.

The Program view provides a fast overview of the transport stream contents in
terms of program content, bit rate use by each program, and TR 101 290 test
results. Red, amber and green LEDs highlight errors associated with each
program, or element of a program, within the transport stream. Red LEDs
indicate that there are current errors in the stream, amber LEDs indicate that
errors have occurred but are now clear, and green LEDs indicate that no errors
have been detected.

Errors that are detected at lower levels in the program stream hierarchy propagate
up to the highest level. This allows you to monitor all of the programs in the
stream at a high level and then quickly go to lower levels as necessary to locate a
problem.
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Tests View

SI/PSI (Tables) View

PID View

Packets View

Interface View

The Tests view enables you to isolate errors to the specific tests that have been
applied to the transport stream. The error log is automatically filtered by the
selected test, and can also be filtered by Packet Identifier (PID). In addition to
the standard first, second, and third priority tests included in TR 101 290
standard, tests are available for Program Clock Reference (PCR) jitter and
program/PID bit rate. A variability test enables you to test the changes in the bit
rate of a specific PID, and there are many tests that are specific to ISDB-T and
ISDB-S streams.

The SI/PSI (Tables) view displays the service information tables that have
occurred in the analyzed stream which comply with the selected digital video
standard. This includes MPEG-specific program information, DVB service
information, and ATSC, ISDB program, and system protocol information. The
tables are grouped together by function and hyperlinks enable you to quickly
access related information within other tables.

The PID view displays information about all of the PIDs found in the transport
stream. When you select the transport stream, the associated summary view
provides a PID-oriented overview of the transport stream, displaying the relative
data rates of all of the PIDs contained within the stream. The information can be
displayed as either a bar chart or as a pie chart. Pop up menus enable fast limit
selection and links.

Each PID is associated with a number of tests. When one or more tests fail, each
failed test will be listed under the relevant PID. Select a specific PID to display a
summary of all the associated tests. Select a specific test to display the Event
Log and Parameters for only that test.

The Packets view displays information about all of the packets found in the
transport stream grouped according to content. These groups include PID value,
SFN mega-initialization packets (MIPs) (DVB only), and ISDB-T information
packets (IIPs). When you select a specific PID or MIP, only packets carrying that
particular PID or MIP are displayed. A section view is also available. Deferred
analysis of PCAP files allows you to see the ethernet packets.

The Packets view is not available in real-time mode. However, packets in a
real-time stream can be examined using the CaptureVu feature.

The Interface view provides a central location for information related to the RF
interface card (where installed).

m  Test results
®  Graphical representation of specific RF card readings

m  RF card readings and control settings

MTS400 Series MPEG Test System User Manual



TSCA - Getting Started

The graphical views display a selection of graphs of instantaneous measurements
and measurement trends. Also available are an Event Log and a Parameter view.

The Interface tab is displayed only when an interface is installed.

CaptureVu Feature

The CaptureVu feature captures a snapshot of system events in real and deferred
time, and allows you to debug the intermittent and complex problems that
traditional analyzers miss. You can initiate CaptureVu either manually or
automatically by associating a CaptureVu Breakpoint with any test event. When
a breakpoint is detected, either manual or automatic, the stream is paused and an
in-depth deferred time analysis can be performed on stored data. This powerful
debug mode enables fast debugging of troublesome intermittent problems.

Triggered Recording

During real-time analysis, stream information can only be held for a finite time -
eventually it will be overwritten by more up-to-date information. Triggered
recording allows a portion of a stream to be recorded and subsequently analyzed
in detail.

The following trigger sources and conditions apply:
B Any test event

m  External input; (TTL) edge specifiable

B Date and time

B Recorded file size can be specified

m  Pretrigger buffer size can be specified as a percentage of the overall file size
range from 0 — 100%
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Starting the TSCA Software

Opening the TSCA

Click File Analysis to select the trans-
port stream file to analyze and to se-
lect the method for calculating the
rate of the stream.

Click Real-time Analysis to select an
input source (IP or hardware inter-
face) for real-time analysis.

\ ‘ - Stream Interpretation
\ @ Base Standard DVB, Region No Extensions
: Using default scripts. Scripted validations are not enabled

e Lask | s v 2 oEE =
i I T advanced Settings | Fls Shortcuts
9 % [-J] bbr1aug2? generated timestamps. MPG
/ ] 5 Stream Bitrate
7 My Recant {] LiveEdens1080_cut.MPG T e s e A R
F e A Ak Documents measurements during anakysis, Please select
o how the bitrate s calculated;
=
L (5) Prescan first __mn PCRs
Deskiop () Prescan all PCRs in fle
O Marualy set | 0 | mbpe
__] Use timestamps (if present]
P Cociaes CaptureVu™ Settings (=)
[] Stop Anslysis st Packet Indax
By Computer
My Network
Pl
e Filename: | bbclaug2? generated timestamps. MPG |
Files of tYpe: | MPEG Transport Stream Fies (*.mpg, *.mpeq, *.trp) v
T
(O 3.6.CEITFF
() 3.7R3T

The TSCA can analyze transport streams in either real-time or off-line (deferred)
mode.

From the Windows Desktop, select Start > Programs > Tektronix MTS400 >
Analyzers > TS Compliance Analyzer.

The TSCA is opened, initially overlaid with the Open Transport Stream...
dialog box.

No Fil \PEG TS Com

Flle Mavigation Settings Captur ord Help

Progra .
[ 2 Open Transport Stream @
0

o Preferences

15 Avalabiity (| Sync ()| Bit rate 0.000000 Mbps @ 188| Packet Size : 0 DB | No Extensions| | [ @

Figure 2-2: TSCA Start-up

The Open Transport Stream... dialog box allows you to:

m  Select the interpretation standard to be used for analysis.
(The stream interpretation should be checked and, if necessary, set first.)

®  Identify a stream file for deferred analysis. Files can be selected either
directly from the disk drive or using previously set up shortcuts.

®  Identify an input (IP, ASI or SMPTE or DVB Parallel) receiving a stream
and start real-time analysis.
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Interpreting a Stream  You can set up the stream interpretation standard in the following way:

1. Click Change... in the Open Transport Stream dialog box to open the Stream
Interpretation dialog box.

NOTE. The TSCA software analyzes streams in strict accordance with the
standards defined by the digital television authorities: DVB (Digital Video
Broadcasting), ATSC (Advanced Television Systems Committee), and ISDB
(Integrated Services Digital Broadcasting).

The TSCA software uses preloaded scripts which establish the expected content
and syntax of the analyzed stream. The analyzer is supplied with a comprehen-
sive range of scripts, which, in different combinations, can interpret the full
range of digital television standards.

2. Select the Base Standards and then (if available) select the Region. The
analysis scripts that will be used are displayed in the Script Files pane.

Stream Interpretation

Base Standard DVE, Region No Extensions

= [ Chana..._|
Using default scripts. JEERE e Interpretation El

Lok in: |,—, 1| Base standerd | EEII \ Region |No Extersions v| =
— —f  Soript g i
o EpLS ed Settings I_E_"e_ Sherteuts|
{ =T []use Custom Scripts - [ Enable scripted section validations during analysis (slower)
. Bitrate
My Recent oA L. bitrate is Lsed a 3 basis for iming
Dacuments || o Scripts Directary | Prograr ‘ ements during analysis, Please select
i ¢ e bilrate is calculated:
@ e B L. w | pere
Desktop (= D & o can all PCRs in Al
D1 sl set | 0 Whps
=F | | tiestarnpe F precen
2k
My Dacurments | ) M) & e¥u s Setlings d
2 Analysis at Packet Index
= p Analy:
r_; 2 hd |
'_)! [
My Computer |25 O P 4
o =9
i& =1 v
P
My Network =1
£lacee File nag
Files of type: | MPEG Transport Stream Files (*.mpg, *.mpeg, * trp) v/

Figure 2-3: Stream Interpretation dialog box

3. Select OK.
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4. The stream interpretation is now set. Choose one of the analysis options to
select a file or real-time analysis.

(For details of the Stream Interpretation management, see Script Files on page
2-135.)

NOTE. The selected stream interpretation standard is not implemented until
stream analysis is started. If the Open Transport Stream dialog box is closed
without starting analysis, the stream interpretation settings are lost; they revert
to the settings that were in effect when the application was last closed.

Off-Line (Deferred)  Perform the following steps to start analyzing a transport stream file:

Analysis . S .
1. In the Open Transport Stream dialog box, with File Analysis selected,

browse to a transport stream file.

If necessary, select a file type from the Files of type drop—down list.
Currently, two types are available: MPEG Transport Stream files and PCAP
files.

®  MPEG transport stream files contain interlinked tables and coded
identifiers, which separate the programs and the elementary streams
within the programs.

B PCAP files contain raw packets of network data. A PCAP may contain
more than one session. You will need to select a session using the
Browse dialog box.

2. When you select a stream, the stream name appears in the field at the bottom
of the window.
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¥ Open Transport Stream @
= Stream Interpretation
Base Standard DVB, Region No Extensions
Using default scripts. Scripted validations are not enabled
Laok in: | (5 Streams v T EE ]
5 s ddvanced Settings | File Shorkcuts
uﬁ 4] bbciaug2? generated timestamps. MPS
N Stream Bitrate
My Recent 4] LiveEdens1080[_rut.MPG The stream bitrate i used as a basis for timing
Documenits measurements during analysis, Please select
o the bitrate is calculsted:
=
Lﬁ (%) Prescan first | 100 PCRs
Desktop () Prescan all P<Rs in e
() Manually set Mbps
_J Use timestamps (f present)
B Capture¥u™ Settings (=)
[[] stop Analysis at Packet Index
-
5
My Computer
.L]
Iy Network.
Places File name: bbclaugz? generated timestamps,MPG
Files of type:  |WpEG Transport Stream Files (* mpg, *.mpeg, *.trp) v

Figure 2-4: TSCA File Analysis (Offline) dialog box
3. Calculating the Transport Rate. To analyze a transport stream correctly, you
must do one of the following:

m  Calculate the bit rate from PCRs (Program Clock Reference) carried in
the stream

NOTE. When the TSCA software analyzes a transport stream, it compares the
bit rate of the stream to the expected rate. Errors are reported based on the
expected rate of the stream. To analyze a stream correctly, it is necessary to
know the original bit rate of the stream or to calculate the bit rate from
PCRs (Program Clock Reference) carried in the stream. PCRs are generated
as a stable clock reference and are added to the stream during its genera-

tion. During analysis, the PCRs are extracted and synchronized with a local
clock reference.

®  Know the original bit rate and enter it manually
m  Use timestamps included with the stream

4. After you select the desired stream, select one of the following methods for
calculating the rate of the transport stream:

B Prescan the first nnn PCRs. When you select this method, the TSCA
software calculates the rate of the stream by prescanning the stream for
embedded PCRs. The entry box lists the number of PCRs that the TSCA
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2-10

software recommends are necessary to determine the stream rate. You
can use the entry box to enter a different number.

B Prescan all PCRs in a file. When you select this method, the TSCA
software calculates the rate of the stream by prescanning the stream for
all of the embedded PCRs.

B Manually set nnnn Mbps. When you select this method, the TSCA
software uses the absolute value (in Mbps) that you enter as the expected
stream rate.

Advanced Settings | File Shorkouts

Stream Bitrate

The stream bitrate is used ac a basic For timing
rneasurernants during analysis, Please salect
howe the bitrate is calculated:

G} Preccan frst | 100 PiRc
() Prescan all PCRs in Fle

O Marwally set Mbps
Uge timestamps [if present]

Capture¥u™ 5etlings ﬂ-
|:| Stop Analysis at Packet Index

NOTE. Timestamps, which are added when the stream is generated, will be
used, if present, and if the Use Timestamps checkbox is enabled. Using

timestamps will override the PCR options (Prescan PCRs and Scan entire
file). The manual bit rate setting will override both PCRs and timestamps.

If the TSCA software cannot calculate the bit rate from the embedded PCRs,
or timestamps, a message box is displayed. You must enter an estimated bit
rate before the TSCA software can analyze the stream.

If the CaptureVu feature is to be used, the whole file can be captured or
analysis can be stopped either by a previously set CaptureVu breakpoint or at
a specific packet.

To stop analysis at a specific packet, enable Stop Analysis at Packet Index
and enter a packet number.

With a file selected and the transport rate calculation set up, you can start the
analysis (see page 2—-12).
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Real Time Analysis

Perform the following steps to start analyzing a transport stream received
through an IP or a hardware interface.

1. In the Open Transport Stream dialog box, with Real-time Analysis selected,
select an interface from the drop-down list.

NOTE. For stand-alone installations, only the IP interface is available.

¥ Open Transport Stream @
Stream Interpretation
Base Standard DVB, Region No Extensions
Using default scripts. Scripted validstions are not enabled.
Interfaces
Select from the available inkerfaces | ASI v
ASL
Interface Settings [SMPTE
[DVE Parallel
Time Stamping e

Figure 2-5: TSCA Real-time Analysis dialog box

Real-time analysis will not be available if the appropriate software key permis-
sions are not found. A warning message is displayed when real-time analysis is
not available.

Make any necessary interface settings. During analysis, the interface selected
will be shown in the status bar. (The IP interface settings are described on
page 2-13.)
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Start the Analysis  To start the analysis, follow these steps:

1. After you have selected the interpretation standard and the stream source,
click OK to continue.

The TSCA software starts analyzing the selected stream. During deferred
analysis, a progress bar is displayed. The TSCA starts reporting analysis
results (see Figure 2-6).

@ D:\Streams\Sym1.mpg - MPEG TS Compliance Analyzer
File Havigation Settings Capture¥u™ Record Help

) Restart anatysis | () [+ & Freterences | “FU ™[] [P @3 (NERRRNRRRRRRRNN
Program | Tests | SIPS! | PID | Packets ¥ Summary | MPE Sessions
= @ Transpart Stream. I 1, Netwark Neme: |E|e No PAT
@ Program 1w =
@ Frogram 3 = 1 2441 Mops 5.95% 0.053 Mhps 2545 Mops
@ Frogram 4 Em [« 2 4112Mbps  10.00% 0.025 Mbps 4318 Mops
Q Program s @m 3 5138Mbps  1249% 0,036 Mbps 5495 Mops
[+ 4 10169 Mh...  24.72% 0051 Maps 10.896 M.
Q H [ AREEELD 37.71% 0.072 Mbps 16.037 Mb.
MULL PID 8191 (0 [ — 3.795 Mbps 9.45% 2.264 Mbps 13.261 Mh..

@ TR 101290 | @ other | (O SFN Error | Event Log

E 1.1 Syne g 2.1 Transpart g 3.4 MIT Actual A

@ 1.2 Sync Byte @ 22¢RC (D 340 NIT Cther N
@ 1.38PAT @ 2.3.5 PCR Repettion @ 3.2 I Repetition
@ 1.4 Continuty @ 2.3 PCR Discontinuity Indicator @ 34.a Unref PID
@ 1587 () 2.4 PCR Mocuracy @ 353 SOT Actusl
Q@ 15PD @ 25p18 () 3.5 SDT Cther
@26cat @ 364 ET Actual
() 3ELET Other
@ 36cETRF o
s v

T avaiabity @)||Sync @ Bttrate 41.470393 Mops @ 188 | Packst Sizs 0| 169,636 Packsts |DVB| Mo Extensions| | [l I

Figure 2-6: TSCA window showing analysis progress

2. When sufficient data has been gathered and the display has stabilized, you
can start using the TSCA to view the analysis.

3. To analyze another stream file or to reanalyze the current stream using
different standards, use the File > Open Transport Stream menu selection.
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Setting Up the IP Interface

Two Ethernet interfaces are standard on the MTS400 Series systems (one 10/100
Base T and one 10/100/1000 Base T GigE). A high performance Gigabit
Ethernet interface (1000 Base T GigE) can be acquired as an option; this
provides accurate hardware timestamping, hardware filtering and a variety of
connection options, including copper and optical. These allow for basic detection
and display of all UDP (User Datagram Protocol) traffic on a network. Extraction
of an MPEG over IP stream is possible (if the licensed option is enabled).

®m [P multicast addresses are indicated. Note that the TSCA will not automati-
cally join a multicast group (see IGMP Group Membership, page 2—-14).

m  UDP streams carrying MPEG TS traffic are indicated.

B A selected UDP stream carrying TS traffic may be selected for analysis and
recording, in a similar manner to any other physical interface.

¥ Open Transport Stream @

Stream Inkerpretation

Base Standard DVE, Region No Extensions

Using default scripts. Scripted validations are not enabled
Interfaces

Select from the available interfaces fIP s
Inkerface Settings

Configurations Selected Canfiguration

Configuration These are the settings For the current selected configuration.
|Configuration1 To browse the nekwork For a stream, select the Srowse,.. button,

nMame  Configuration

Broadcom Metktreme Gigabit Ethernet Driver (Microsoft's Packet Scheduler) [\Device\MPF_{190650. ..

= Stream Settings
‘Source Address | 192.168.201.143

o Settings which have been changed have a purple. background

(&])(=]

Figure 2-7: Setting up the IP interface

In the Open Transport Stream... dialog box with IP selected in the Select
Interface drop-down menu, the current settings for the selected configuration are
shown. The individual settings are described next.

Select OK to confirm the IP setting and start analysis.
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2-14

Interface Settings
Configurations

You can save individual IP settings configurations to disk; they can be recalled
when required. Up to 128 configurations can be specified.

The Open Transport Stream — Real-time Analysis dialog box shows the settings
associated with the currently selected configuration.

Different settings can be entered on this screen; the new settings will be used
when OK is selected. The new settings can also be saved as a new configuration
for future use if required.

IGMP Group Membership. Multicast broadcasts can be joined by entering the
multicast address in the IGMP Group Membership field in the Browse dialog
box. The sessions detected will be listed in the dialog box.

Create a New IP Configuration. In the Open Transport Stream — Real-time
Analysis dialog box, select the plus button to create a new configuration.

A default configuration name is allocated and displayed in the IP Configuration
Name field. You can enter a more meaningful name. New values can be entered
as required. This name and the settings associated with it will remain available
for recall.

Alternatively, the streams available can be viewed and a new one selected.

Select New to open the Edit IP Configuration dialog box. Select Browse and the
Browse for UDP flow... dialog box will be displayed (see Figure 2-8).
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¥ Browse for UDP flow... E

Browse Device

Tekkronix LP1500 LAM Interfacel port 1

IP Address Settings

() Passive mode {no outbaund trafficy
() Active mode (issues and responds ko ARP and other traffic)

Change...

TGEMP Group Membership
Jain... Leave

& UDF flows detected {tatal rate 215,405 Mbps)

"
Tra..

IP Ad:

p

a = _' ' 5) = .
15386| 16386| 35900.910 v
: 7 7 - .

192156201 101
o1 01 ag 1 RIP 0
O1:00:SE:01:01:02)  192.158.201.100 239112 RIP| ¥ | 16385| 16385 ssoongro| MMM | ¥
O1:00:5E:01:01:04]  192.158.201.102 239114 RP| ¥ | 16387| 16387| 3soo0gro| | ¥
O1:00:5E:01:01:05]  192.156.201.103 239115 RIP| ¥ | 16386) 16366 ssoo0gio] DO | ¥
O1:00:SE:01:01:06)  192.158.201.104 239116 Re| ¥ | 16380) 16380) ssooooto| NN | ¥

Selected Flow: Source Address 192.158.201.99, Destination Address 239.1.1.1:16384 (RTP)

Figure 2-8: UDP flow selection dialog box

The names of any network devices installed in the instrument are displayed in
the Browse Device field. Select the network device required from the drop-down
list. The traffic present on the selected interface is displayed in the bottom half of
the dialog box. A summary of the UDP flows detected is displayed in the table
header. The bit rates given are UDP bit rates, not transport stream bit rates.

The settings (Source and Destination addresses) can be set up in two ways:

®  In the Open Transport Stream, Real-time Analysis, Selected Configuration
area, enter data into the Stream Settings fields.

Multicast sessions can be identified by entering the appropriate address in
the IP Destination Address field.
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¥ Browse for UDP flow... E

Browse Device TE' Framix: LP1500 LAM Inkerface] port 1 V|

Tektronix LP1500 LAN Interfacel port 1

IP Address Setkings

(¥ Passive mode {no autbound traffic)
(3 Active mode (jissues and responds o ARP and other traffic)

Change...

IEMP Group Membership

Jain... Leave

i UDP Flows detected (tokal rake 215,405 Mbps)

Destinakion Source Destination Source I:"!-' =k

MaC Address IP Address IP Address e rk

O1:00;5E:01:01:.01 192,155,201 .99 111 RTP A

01:00;5E:01:01:02 192.155.201.100 239112 RTP| ¥ 16385| 16385 35900.910( I f

01:00:5E:01:01:04 192155201102 239114| RTP| ¥ 16387 16387| 35000.910| NN v

01:00:5E:01:01:05 192155201103 239115 RTP| ¥ 16385 16355 35000.910| D v

01:00:5E:01:01:06 192155201104 233116 RTP| ¥ 16353| 16339 35900.910| N v
Selected Flow: Source Address 192.158.201.99, Destination Address 239.1.1.1:16384 (RTP)

[ (04 ] [ Cancel

®  In the Browse for UDP Flow dialog box, highlight a session in the current
traffic area; the values are entered automatically in the Selected Configura-
tion, Stream Settings fields. Traffic carrying transport streams will have a
check mark in the Has TS column.

The TSCA should detect whether traffic is transmitted over UDP or RTP; this
will be indicated in the Transport column. The Use RTP check box will be
updated to match the protocol indicated for the selected session; this setting can
be overridden by selecting or clearing the Use RTP setting if it is believed that
the protocol indicated is incorrect.

When the settings are correct, select OK to confirm and save the configuration.
The Edit IP Configuration dialog box closes and the new configuration is
immediately available in the Open Transport Stream dialog box.

Edit an Existing IP Configuration. An existing IP configuration can be modified as
required. Modify the individual fields in the Selected Configuration, Stream
Settings fields or select a new entry in the Browse for IP Flow dialog box.
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Select an Alternative IP Connection. Select a new configuration from the Interface
Settings drop-down list. Note the change in the Current Settings section of the
window.

Delete an IP Configuration. To delete an IP configuration, ensure that the
configuration to be deleted is displayed in the Open Transport Stream dialog box
and select the minus button. The selected IP configuration is deleted and the next
available IP configuration is displayed.
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Setting the Stream Content Font

Selecting the Display Font

You can configure the TSCA software to display stream content information in a
user-defined font style or language, such as Japanese or Chinese.

NOTE. How the TSCA displays the text strings carried in the stream itself is
dictated by the TSCA font setting and by the interpretation standard used during
the analysis.

How the TSCA displays entries in the Event Log is dictated by the TSCA font
setting and fonts used by a local computer. For example, if the default language
of the TSCA computer is Japanese, the event log will be displayed in Japanese
characters. You must choose a suitable font for the characters to display
correctly.

Perform the following steps to set the font that will be used by the TSCA
software to display stream content. You can configure the TSCA software to
display stream content using any font that is installed on your computer.

1. Select Settings > Preferences... to open the Preferences dialog box.

2. Select Font at the left of the Preferences dialog box to display the window
shown in Figure 2-9.

Preferences rg|

Fank

To display content for a particular language, select a Font that supports that language's character
set, Change the font or size by clicking in the appropriate column, Press "Esc’ to cancel.

The Log Entries font is used in the Event Log views

The Stream Content Font is used when displaving content information, e.g. service names,
event information etc,

<odefadlk=> s
Aharoni

Andalus

Angsana Mew
AngsanalPC

Arabic Transparent
Arial

Arial Black “

onk Font Mame Fonk Size Locale Defaulk Fonk
’,’ Log Entries ==default== Marimal Arial
Stream Content Mormal Arigl

oK ] l Zancel

Figure 2-9: Selecting a display font from the Preferences dialog box
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3. The dialog box lists the default font used by your computer for the Log
Entries and Stream Content displays on the TSCA software. Use the Font
Name and Font Size drop-down boxes to select a desired font style and size.

4. Click OK to accept and save any changes.

Installing Asian Language =~ Computers that are using local versions of MS Windows 2000 (such as Japanese
Fonts  or Chinese), or MS Windows XP, should have the Asian language fonts already
installed on their systems.

If your computer or MPEG test system does not have Asian fonts installed,
perform the following steps to install the Asian fonts:

1. Insert the MS Windows OS CD-ROM, which was supplied with your
computer or MPEG test system, into the CD-ROM drive.

2. Locate the LangPack directory on the CD-ROM. This directory contains a
number of *.inf files for various languages. For example, you may want to
install japanese.inf and tchinese.inf, for Japanese and Traditional Chinese
language fonts.

3. To install new fonts, right click on each desired font file in the LangPack
directory and select Install.

4. The new fonts you installed should now appear as possible font selections in
the Preferences dialog box. You must select the new font in the Preferences
dialog box before the new font will be used to display stream content.

Loading a Custom The ARIB specifications for the ISDB standards make use of private extensions
Extension Font  to the standard Unicode character set [0xE000-OxFS8FF]. These extensions allow
you to add additional characters and nonstandard proprietary characters to an
existing font. The extension sets are provided as TrueType Extension files (*.tte).
Any extension sets should be installed using the Private Character Editor which
is supplied as part of the standard MS Windows installation.

To install a font extension set on your computer:
1. Open the MS Windows Private Character Editor.
a. Select Run from the Start menu.
b. Enter eudcedit in the Run dialog box and click OK.
2. After the Private Character Editor opens, close the Select Code dialog box.

3. Select Font Links... from the File menu.
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2-20

4.

In the Font Links dialog box, select Link with Selected Fonts.

NOTE. If you select Link with All Fonts, the following actions will overwrite any
existing font extension sets.

10.

11.

12.

In the Select Fonts box, find and highlight the font to which you are adding
the extension. This font should be the one you selected in the TSCA font
preferences dialog box.

After you select the font to which you are adding the extension, click on
Save As....

In the Modify Private Character Filename dialog box, browse to the
TrueType extension file you are adding (*.tte) and click Save.

In the Font Links dialog box, click OK.
Close the Private Character Editor window.

To verify that the font extension has been successfully installed, open the
Character Map application.

a. Select Run from the Start menu.
b. Enter charmap in the Run dialog box and click OK.

Browse through the font list for the name of the font to which you added the
extension. The term “Private Characters” should follow the font name. When
you select the font name in the list, you can view the extended character set.

Close the Character Map application.

The new font extension you installed should now appear as a possible font
selection in the Preferences dialog box. You must select the new font in the
Preferences dialog box before the new font will be used to display stream
content.
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Understanding the Analyzer Window

On start up, you can immediately open and analyze a transport stream
(see Starting the TSCA Software on page 2—6). This will result in a display
similar to that shown in Figure 2-10. This is the working display.

eams\bbc1aug27 generated timestamps.MPG - MPEG T: mpliance Analyser
Menu bar File Mavigation Settings CaptureMu™ Record Help

B (@) restatanaysis (e @ & proferences P[] [ o

Program | Tests | siypst | PID | Packets

¥| Summary | now Playing | MPE Sessions|

(=]

Toolbar

=@ Program 4167 BBC OME "&n Number of Programs: 6
() PID 600 (0258) '=n
~-{J) PID 601 (0x258) A
~-§8 PID 602 (252 A
@) PID 603 (0x258) (=)
() PID 650 (0x284) 1§41}

Current TS bit rate: 24.129 Mbps.

Current TS bit rate excluding Null PID: 22.116 Mbps.

- §8 PID 651 (D288 @ NULLPDEIE (0 ] 2012 B.3% 1.835 2324

- §8 PID 652 (0x25C) @ EECONE HET (0x1047) | 6094 21,33% 5.790 6,115

Q) PID 1005 (OX3ED) @ BBCTwo 423 (01067) 6111 21.38% 5,505 6.169

- §8 PID 1006 (Ox3EE) @ BEC CcHOE 4351 (0x10FF) | 6108 21.37% 5.604 6,168

- §8 PID 1007 (Ox3EF) 356 @ EECHEWE 2 a5 (0x113F) 5969 20.96% 5.679 5.996

. . . ~{Q) PMT PID 4167 (0x1047) B @ EECTEXT 4473 (0x117F) 0899 3.15% 0,554 0,902
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@ TR L01 230(133) | Q other | () PN Error | 4 Evenk Log |

/ @ L1 5yme @ 2.1 Transport @ 3.1.a NIT Actual (2)

Detall VIeWS/paneS @ 1.25yncByte @ z22cRrC (D 3.1b NIT Other
@ 13.aPaT @ 2.3.5 PCR Repetition @ 3.2 ST Repetition (17)
@ 1.4 Continuity @ 2.3.b PCR Discontinuity Indicstor @ 3.4.3 Unref PID
@ L.5.aPMT (D 2.4 PCR Accuracy (D 3.5.a 50T Actual (14)
@ LEPID(44) QzspPTs @ 3.5b 50T Other
@ z6car @ 3.6.3 EIT Actual (58)
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< |

Status bar —_— |75 Avaiabiiy OHSynE @ Bt rate 24.125337 Mbps @ 136 | Packet Size : 204) (511,359 Packets || DB o Extensions

Figure 2-10: Analyzer window
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TSCA Window Components

The TSCA window contains the following components:

Menu Bar The Menu Bar provides access to a selection of system options using drop-down
menus (see Menu Bar and Options, page 2-130).

Toolbar  The buttons displayed on the toolbar provide shortcuts to often-used menu
options. Additional buttons displayed during real-time analysis are shown in

Table 2-1:

Table 2-1: Toolbar icons

Deferred and Real-time Analysis

L3

Opens the Open Transport Stream dialog box.

9 Restart Analysiz

Restarts analysis.

'o Forvward
'.0 Back

User actions are recorded during a session. The forward and back
buttons allow you to step through the actions in order to review or
repeat them.

& Preferences

Opens the Preferences dialog box from which you can set your
preferences.

CaptureVu

View CaptureVu status.

>

Resume file analysis.

@&

Stop and capture analysis.

Real-time analysis

s

View record setting.

o Arm

Arm record feature.

P start

Start recording.

| Stop

Stop recording.

2-22
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Progress bar  The progress bar indicates the progress of processing during deferred analysis of
a stream.

@ D:\Streams\Sym1.mpg - MPEG TS Compliance Analyzer

File Mavigation Settings CaptureYu™ Record Help

.S .e Restart Analysis | () s & Preferences Camumwm I &3 (FEEERNRRNRN

| [ ey gy | p— ] [ pp—

To stop the analysis process, click the Stop button on the toolbar.

Navigation View  The left side pane in the main window is the navigation view and provides the
main analysis information for the transport stream in a number of forms:
Programs, Tests, SI/PSI, PID, Packets and Interface. Views are selected using the
tabs at the top of the pane. The background of each view is color-coded to aid
identification.

Detail View/Panes(s)  The right side pane in the main window is the detail view and provides details
related to the selection made in the current navigation view. The overall view
may be subdivided into one or more panes; you can access individual views in
multiple pane views using tabs.

Status Bar  The status bar, when not hidden, is displayed at the bottom of the main window
and shows a summary of stream statistics.

T3 Availabilicy O SYNC O Bit rate 24128292 Mbps @ 188 | |Packet Size : 204 | |DVE | | Mo Extensions || Interface @ AST i E

The fields, from left to right, are as follows:

TS Availability Indicates that either the stream bit rate has fallen below
the minimum value or that synchronization has been lost
(see also Sync below). The minimum stream bit rate is
set using the “Min stream bit rate for processing”
parameter, see Parameter Edit, page 2—104.

Sync Shows the status of the MPEG sync loss test. Loss of
sync during analysis of a stream may mean that analysis
of the complete stream was not possible.

Bit rate Total bit rate of the transport stream.
The packet value (188 or 204) is set using the Prefer-
ences feature (see page 2—133).
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Packet Size

Packets in a stream can be either 188 or 204 bytes long.
This is detected automatically.

Stream Interpretation, Base Standard

This is the set of tests that is being used to analyze the
stream.

Stream Interpretation, Region

Physical Interface

This subset of tests modifies the base standard; it may
add tests or modify existing ones.

The current interface for real-time analysis.

Partial Reception Availability E

(Available only for ISDB-T streams.) This icon indicates
the presence of partial reception data in the stream. The
colors indicate the status as follows:

Gray: Partial reception availability is unknown.
Green: Partial reception data is available.

Gray + Partial reception data is not available.
red cross:

Processing Throttle Indicator Lo

2-24

This icon consists of two adjacent LED indicators which
show the status of the TSCA processing engine. The left
indicator shows the “strained” status; that is whether
throttling is being applied to cut down on the informa-
tion being processed. The right indicator shows the
“overwhelmed” status; that is whether the processing
engine is able to cope with the amount of information in
the stream even after throttling. The colors indicate the
status as follows (The general color coding scheme is
described in Error Status LEDs, see page 2—-26):

Green: OK

Amber:  Processing was strained/overwhelmed but is
currently OK

Red: Processing is currently strained/over-
whelmed

White: Processor state is unknown

Gray: Test disabled
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System Log Status B Shows the status of the system log which records
system-wide events, for example, scripting errors. The
color of the LED (in the body of the icon) indicates the
most serious event state in the log. When the top surface
of the icon is gray, it indicates that all entries in the log
have been viewed.

Double-click the icon to view the log.

Gray: The log is empty

Amber: There are entries in the log, but none since
the log was last viewed

Red: There are new entries in the log

Analyzer Window - No  If you choose not to select and analyze a stream, the screen will appear as shown
Stream Available  in Figure 2—11. The analysis structure is present, but with no stream content.

@ No File - MPEG TS Compliance Analyser (=13
File Havigation Settings CaptureVu™ Record Help

B @ restart anatysis | () vack @ Forvard | ) Preferences

Frogram | Teses | s1jpst | PID | Packets | summary | now Playing | MPE Sessions

Q@ Mo PAT |E|e No PAT

Number of Programs: 0

Current TS bit rate: 0 bps

Current TS bit rate excluding Null PID: 0 bps

Number Current Bit Rate Current

Q TR 101 290 ‘ @ Other | () SFRError | —j Event Log

(D 1.1 5ync

() 2.1 Transpart () 3.1.a NIT Actual

(O 1.2 Sync Byte Q2.zere O 310 NIT Other
QD 1.3.apAT QD 2.3.8 PCR Repetition O 3.2 51 Repetition
() 1.4 Continuity () 2.3.b PCR Discontinuity Indicator () 3.4.3 Unref FID
(D 15.apMT () 2.4 PCR Accuracy () 3.5.35DT Actual
QD 1.6PID (D 2.5PTs () 350 50T Cther

QD 2.6caT O 3.6.aEIT Actual
O 3.6.bEIT Other
() 36.CEITRF
Q37RsT

Q337107

T3 Avallabilty | Sync ()| Bt rate 0000000 Mbps @ 188 | Packet Size : 0 |DVE || Mo Extensions| | [l 6

Figure 2-11: Analyzer window - no file
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Error Status LEDs

A major feature used throughout the TSCA interface is error status LEDs that
represent the status of the tests applied to associated items, for example,
programs, tests and PIDs. Colors used are as follows:

(Red) Error; test failed

(Yellow) Transient error (error not currently being detected but has
been seen since last reset)

(Green) No error; test passed

¢ O @

(Dark Blue) Warning (Interface tab only)

(Light Blue) Transient warning (warning not current, but has been
detected since last reset) (Interface tab only)

(Gray): Test disabled

«

(White) Test not applicable or unknown state

F
b d

b 4 (Red) PID referenced but not found in the stream

(Green) PID referenced but not found in the stream.
Applicable test disabled.

When an LED represents a parent node in a tree (for example, a program node is
the parent of elementary stream nodes), the color represents the worst case of all
of its tests and the worst case of all of the tests represented by its child nodes.

Similarly, when an LED representing a parent node in a tree is disabled or
enabled, all subsidiary (or child) nodes are also disabled or enabled to reflect the
state of the parent node. When an LED representing a parent node is reset, all the
child nodes are also reset.

NOTE. The color scheme described here is used throughout the TSCA interface,
for example, the bit rate bars in the navigation views.
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Test Management
Shortcut Menu Options

Shortcut Menus

Tests can be disabled and enabled as required using the shortcut menu associated
with the LED icon. However, it is important to note that the extent of the action
depends on the hierarchical level of the icon chosen. For example, choosing
Disable from a program node shortcut menu will disable all tests in the program

group.

NOTE. In deferred time, if any disabled events are reenabled at the end of
analysis, the LEDs will become green. You will have to restart the analysis if you
wish to see the status of the test when the test is enabled.

Shortcut menus provide an important way of navigating around the TSCA
application. They are available on most displayed objects, for example, program
tree nodes. These menus provide options relevant to the selected object. For
example, after failure, all tests associated with a node can be reset, by selecting
the shortcut menu option Reset All Tests. The shortcut menu options provide
both actions (for example, enable and disable a function) and quick links to
associated objects in other views.

Navigation view tabs

Program | Tests | SIfPSI | PID | Packets : Summary | o

T B
El®E

Nodes @ Transport Stream: Id 4103, Network MName: Sandy H &

. _ P G167 R ThIE ko pl'ﬂﬁl'ﬂm

Shortcut menu (title bar) Q SgngmBm & Program 4167 BEC OHE

..... 0 PID 604 (1 Reset Bit Rate Limits F

------ a PIDE02 (0 Sek Bit Rate Limits, ..

""" @ PiDE03 (¢ Reset Bit Rates {all programs)

----- D PID B30 (1

______ $8 P 651 (¢ Show Mean Yalues

X
Shortcut menu options ————— $$PrEsTT— Quick Links: I

----- QD PD10051 PR view PMT PID 4167 (0x1047) in PID tres

""" a FID 1008 | View this program's PMT in ST Tree
------ PID 1007 1

----- Q) PMT PID 4

Qc Go ko next red LED in current tree F3

—"

Figure 2-12: Shortcut menu (example)

To view shortcut menus, right-click an object. The menus are associated with
node types (for example, a PID node). Note that node types can be displayed in
more than one view; for example, PID nodes are displayed in the Program view
and the PID view. All shortcut menus have a title bar that indicates the node
selected.
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Using the Program View

The Program view is displayed when the Program tab is selected in the
navigation tabbed pane. The navigation view initially displays the top node of
the program tree, which represents the analyzed transport stream from a program
perspective.

@ C:\Streams\bbc1aug27 generated timestamps.MPG - MPEG TS Compliance Analyser

File Navigation Settings Capture¥u™ Record Help

= egestayt Analysis .gack .Eurward & preferences < (@] [ ol

Program | Tests | siypst | PID | Packets| 3| summary | now Playing | MPE Sessians|

F & Transport Stream: 144109, Network Name: SandyHeath

m; I

= 4@) Program 4167 BEC ONE '=x
Q) FID 600 (0x258) ‘= &
4 FID B0 (0x258) A
- §8 PID 02 (0x258) A

Number of Programs: 6

Current TS bit rate: 24,129 Mbps

Current TS bit rate excluding Null PID: 22.116 Mbps

@ PID 03 (0x25B) (2

0 PID 650 (Dx284,] Mame Mumber Current Bit Rate Current(...

$8 FID 851 (0x288 @ MULL PID 8191 (0 L .

$8 PID 552 (Dzac @ BECONE 4167 (0=1047) E— 6.004

Q) PID 1005 (Dx3E @ BBCTVO 4231 (0x1087) — 6,111 21.38% 5,805 6,169
- $8 PID 1006 (0x3Et @ BBC CHOICE 4351 (0x10FF) | 6,108  21.37% 5.804 6.168
~ $8 PID 1007 (0xc3EF) §§4] @ EBCHEAS 24 MMS(0x1137) 5,980 20.98% 5.679 5.99
() PMIT PID 4167 (0x1047) B @ BBCTECT 2479 (0:117F) S 0.599 3.15% 0.594 0.902

£ @ Pragram 4231 BEC TWO 'en @ EBCPARLMNT  4543(0x11BF) R 0,993 3.47% 0,686 0.994

£ @) Program 4351 BEC CHOICE 'y
£ Program 4415 BEC NEWS 24 ek
£ Program 4473 BEC TEXT 151}

£ @ Program 4543 BEC PARLMNT /2

@ TR 101 290 (133) | Q) ther | () 5FMError | =9 Event Log|

el (2)

1 Sy A port [+ ER
@ 1.2 5ync Byte @ z2.2cRC () 3.1b MIT Other
@ 1.3.aPaT (@ 2.3.a PCR Repetition @ 3.2 51 Repetition (17}
@ 1.4 Continuity @ 2.3.b PCR Discontinuity Indicator @ 348 Unref FID
@ 1.5.aPMT (D 2.4 PCR Accuracy (@ 3.5.2 50T Ackual (14)

@ 15Pm(4a) @aspTs

@ 2.6CaT

(Q 3.5b 50T Other

@ 3.6.53EIT Actual (56)
@ 3.6.bEIT Other

@ 3.6.CEITFF

@ 3.7RsT

@3sT0T

< | %

75 Avalabiity @ sync @) [Bit rete 24.128357 Mops @ 183 | Packet Sie : 204 511,353 Packets| | || o Extensions |

Figure 2-13: Program view

The detail view shows details of the node highlighted in the navigation view.

With the tree expanded, the navigation view shows the makeup of the stream as
shown in Figure 2-13; the stream display consists of the nodes shown in
Figure 2-14.
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Prodratn | Tests | SIWPS!| PID || Packets
Transport stream node
SR - YTransport Stream: 1d 1, Metwork Mame: & —

= Q Program 1 Adherent | =k
(@ PMT PID 100 (0x64) \ Program node

Q) PID 10 (0x6E) ' (B

Q) PID 120 (0x78) A

Q) PID 130 (0x32) A Elementary stream node
() Program 2 Adhereri | i=w
() Program 3 Scherent Il f=m
() Program 4 Adherert [v =
() Program 5 Adherent ' =

T O OE

Figure 2-14: Program view nodes

Table 2-2 shows which information is available for each node.

Table 2-2: Program view tabs

Summary /
Tabs / Now MPE Associated | Graph- | Graph- | Event
Node Summary | Playing IP Graphs | Sessions | Tests Bit Rate | Timing Log Parameters
Transport v v v V- V- - - P -
Stream
Program v v - - v v - V- V-
Elementary - - - - P P - P P
Stream

In DVB analysis mode, the MPE tab is always present. However, the MPE view
will be populated only when MPE data is present in the stream (see page 2—-119).

Pressing the F3 key on the keyboard (or selecting Go to the next red LED in
current tree from one of the shortcut menus) will highlight the next red LED in
the current view. Only the lowest level nodes will be considered and highlighted
in the search since the parent nodes simply reflect the state of the lowest level
nodes.
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Program Navigation - Transport Stream Node

The transport stream node represents the entire transport stream in terms of the
programs that it contains. The adjacent LED icon represents the status of the
entire transport stream; any status error in the stream will be represented by this
LED. When this node is selected, the detail view displays the transport stream
summary.

The associated detail view provides a program-orientated overview of the
transport stream, allowing you to see the relative data rates of all of the programs
contained within the transport. A summary of the overall stream is also
displayed. The information can be displayed as either a bar chart or as a pie
chart.

¥ ASI - MPEG TS Compliance Analyzer
File Mavigation Settings Capture¥u™ Record Help

B (@) Restart Analysis @ @ & Proforonces TP (@] @) -+ EU ]

Program | Tests | SLPSL | PID | Packets ¥| Summary | Wow Playing | MPE Sessians

|F\ﬂ Transport Stream: Id 4103, Network Name: Sandy Heath
Program 4167 BEC ONE = —

- PID 500 (0x258) '=n S Number of Programs: 6
- PD B01 (0x259) A
$8 PO E02 (0x252) A
@ P s asE) =) Current TS bit rate: excluding Null FID: 38.684 Mbps
- PD B350 (0x284) §§i(
$8 PO 851 (0x288)

Current TS bit rate: 40.670 Mbps

Mame Number Current Bit Rate Current

$8 PiD 652 (0x260) @ MULL PID 8181 B 1.985M..  8.23% 0.000M.. 12.061... &
Q) PID 1005 (Dx3ED) @ EECONE M7 [ 6.096 M., 21,35% 0.504 M., 6117 M... =
$8 P 1006 (0x3EE) @ BBC WD 4231 [ ] 6109 M...  21.40% 0.508 M., 6,172 M...
a PID 1007 (0x3EF) 1316 M cor ~umec anca —— < annm AR A CiAM 2 gm0
Q) PMT PID 4167 (01047 B3 =

@ Program 4231 BBC T e @ T101 290 | @ Other | O SFMErmar | —H Eventlog

@ Pragram 4351 BEC CHOICE '&m

g Emg'a'" ::17: ggz :IEEsziizwi o Transport Stream: Id 4103, Network Name: Sandy Heath ]

rogram
#-4@) Prograim 4543 BEC PARLMNT A Time: Jescriptio
Dec 6, 2005 11:02:30.846 15858838 R 101 290 errar : minimum any section repetition errar (d: DVE EIT, Int ~

Dec 6, 2005 11:0230.634 15958657 TR 101 230 rrar: minimum amy section repetition errar (d: DYE EIT, Int
Dec 6, 2005  11:0230.636 15853514 TR 101 280 rrar: minimum sy section repetition errar (d: DVE EIT, Int

Dec 6, 2005 11:02:29.832 15342610 TR 101 290 errar : minimum any section repetition error (ld: DVE EIT, Int

Dec 6, 2005  11:0229.813 15842312 TR 101 290 errar : minimum any section repetition error (d: DVE EIT, Int

DR 3005 110779 7R 15A3AS3R TR AN 78N Arrar - minimum anw section renstition erer il DR FT Inh Y
| b

C Dec 6, 2005 11:0230.339 15850751 TR 101 290 rrar : minimum sy section repetition errar (d: DVE EIT, Int
C DecB,2005  11:0230.283 15849941 SDT Timer error end, duration 2015ms

q DecB, 2005 11:0230.274 - SDT Timer error start

q DecB, 2005 11:0229.200 - TR 101 290 error 1.6 PID_error pid B13 timeout: start

° DecB, 2005 11:0223.800 - TR 101 290 error 1 6 PID_error pid 623 timeout: start

o

2

< | > \J

T5 Awallability Q Sync Q Bit rate 24.128292 Mbps @ 188 | |Packet Size : 204| |DWE | Mo Extensions | Intetface : AST E ﬁ

The data rate of a program is the cumulative data rate of all the PIDs that are
associated with that particular program, including PCR and ECM PIDs.

NOTE. Components can be shared between programs, so the overall data rate of
all of the programs may appear to be greater than the total data rate of the
transport stream as shown in the status bar.
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2-32

Bar Chart

You can display the transport stream bar chart by selecting the bar chart icon.

Summary | Mows Playing | MPE Sessions

|F & Transport Stream: Id 4103, Network Name: Sandy Heath
MUmber of Programs: 6
Mean TS hit rate: 24.128 Mbps
Mean TS hit rate excluding Mull PID: 22.126 Mbps

MNumber Mean Bit R.ate

2,002 Mbps 3.30%  1.895 Mbps 2,324 Mbps

(@ MULL PID 8191 (0x1FFF) [

@ BEC ONE 4157 ] 5079 Mbps 21.35% 5,790 Mbps 6,115 Mbps
@ BEC Twio 4231 | 107 Mbps  21.43% 5,805 Mbps 6,169 Mbps
@ EEC CHOICE 4351 | 5101 Mbps 21.43% 5,804 Mbps 6166 Mbps
@ EBEC NEWS 24 4415 e 5959 Mbps 20096% 5,679 Mbps 5,996 Mbps
@ EEC TEXT 4479 [ ] 0.883Mbps  3.10%  0.594 Mbps 0.902 Mbps
@ BBC PARLMNT 4543 - 0.975Mbps  3.42% 0,636 Mbps 0.994 Mbps

Each program identified in the stream is allocated one row of the table. Related
information includes the overall program status (icon), the program name,
program number, and the maximum, minimum and average bit rates.

In addition to the basic display, you can associate a maximum and minimum
threshold value with each program in the bar chart (see page 2-111). For deferred
analysis, where these values are set after analysis, the stream must be reanalyzed
for the new values to be applied. In real-time analysis, the new values will take
effect immediately. The color of the bit rate bar indicates that the program has
stayed within the bit rate limits (green) or exceeded the limits (red).
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Pie Chart  You can display the transport stream pie chart by selecting the pie chart icon.

Summary | Mow Playing || MPE Sessions|

E &

Mumbier of Programs: 6

Mean TS hit rate: 24.128 Mbps
Mean TS bit rate excluding Mull PID:; 22,126 Mbps

a

Programs: Mean Bit Rakes

The pie chart view is divided into two panes. The left pane shows the pie chart,
and the legend on the right provides a list of the component programs. Each
program is color-coded. Related information given includes the overall program
status (icon), the program name and number, and the bit rate. The values given in
the pie chart labels are bit rates expressed as percentages of the overall bit rate.
The Null PID is shown in this view.

The color of the bit rate labels (and the bit rate values in the legend) reflects the
status of the bit rate measurement, for example, green indicates that the program
has stayed within the bit rate limits, and red indicates that the bit rate has
exceeded the limits.

MTS400 Series MPEG Test System User Manual 2-33



TSCA - Using the Program View

Bit Rate Value Display  You can toggle the bit rate displays between the mean bit rate and the current bit
rate by selecting or clearing the Show Mean Values option on the detail view
shortcut menus (see Figure 2—-15). A check mark adjacent to the option indicates
that mean values are to be displayed.

Surnmary | Maws Playing | MPE Sessions

|E|ﬁ Transport Stream: Id 4103, Network Name: Sandy Heath
Murmber of Programs: 6
Current TS bit rate: 24.129 Mbps

Current TS bit rate excluding MNull PID: 22,116 Mbps

Mame Murmber Current Bit Rate Current

@ MNULLPID 3191 (0... | 2,012 Mbps .

P T T B Y. | S L
0 BBC ONE 487 L Program 4167 BBC OHE I
@ BECTWO 4231 [ Resat it Rats Linit B
@ EEC CHOICE 4351 [ ikt E
0 BEC NEWS 24 2415 . Set Bit Rate Limits. .. _(_
0 EBEC TEXT 4479 [T Shaow Mean Yalues 1
@ EBCPARLMNT 4543 B | Quick Links: ‘

PIg View PMT PID 4167 (0x1047} in PID tree

FIR View PCR PID 600 (0%258) in PID Tree

E‘ Yiew PCR Graphs

Yiew this program's PMT in 51 Tree

Q‘ G0 to next red LED in current tree F3

Figure 2-15: Bit rate values display

NOTE. The bit rate value shown in the Status Bar is always the mean bit rate. It
is unaffected by the mean/current selection.

Test Status Panes The lower view pane allows you to see a summary of the states of all the
associated tests as well as the event log for the entire transport stream (an
unfiltered event log). The test tabs available will depend on the interpretation
standard chosen. For example, with the DVB interpretation standard, the
available tabs are TR 101 209 and Other. Other interpretation standards will
generate different tabs and different sets of tests (see SI/PSI Nodes, page 2-157).
When any test in the transport stream has failed (and has not been reset), you can
identify which individual tests have failed by observing the red LEDs.

You can use the shortcut menus to reset and disable tests, to set alarms,
CaptureVu Breakpoints and record flags, and to jump to associated tests.
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EventLog  The Event Log (Figure 2-16) displays the log entries for the whole transport

stream. In deferred mode, the packet generating the error report can be inspected
by highlighting the error and selecting Go to packet from the shortcut menu.
Similarly, in real-time analysis mode, and where an event concerns a PID

carrying a PCR, you can use the shortcut menu to jump to the relevant PCR

graph. Deferred PCAP file analysis enables a shortcut that allows Ethernet
packets to be viewed.

@ TR 101 290 | Other | () SFN Err0r| —j Event Log |

Transport Stream: Id 4103, Network Name: Sandy Heath @ —a
Status Time *acket
° Do 6, 2005 11:02:30.846 15855555 TR 101 290 error ; minirurn any section repetition error (d: DVE EIT, Inb A
O Dec & 2005  11:02:30.834 15855657 TR 101 290 error : minimum any section repetition error (d: DVE EIT, Inb =
° Dec 6, 2005  11:0230636 15555514 TR 101 230 errar : minimum any section repetition error (d: 0VE EIT, Inb
O Dec 6, 2005 11:02:30.339 15850751 TR 101 290 error : minirurn any section repetition error (Id: DVE EIT, Inb
O Dec 6, 2005 11:02:30.289 15849941 SOT Timer error end, durstion 2015ms
° Dec B, 2005 110230274 - DT Timer error =tart
° Dec 66,2005 11:0223.200 - TR 101 290 error 1.6 PID_error pid 61 3 timeout: start
° Dec 6, 2005 11:02:25.900 - TR 101 290 error 1.6 PID_error pid 623 timeout: start
° Dec B, 2005  11:02:29.832 15842610 TR 101 290 errar : minitnum any section repetition ervor (d: 0VE EIT, Inb
O Dec 6, 2005  11:02295135 15542312 TR 101 230 errar : minimum any section repetition error (d: 0VE EIT, Inb
2 o Den B20N5 110229 578 1585853 TR AN 290N &rrnr - minimam any sectinn rensttion ereor (d- DYWE FIT I;vh 4

Figure 2-16: Event log

Two buttons are available in the Error Log toolbar:

—_P/g
£

Pin log / Log is Pinned.

Export Log.

The buttons are described in detail in Event Log, page 2—-107.
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IP Graphs  The IP graphs available are as follows:

Packet Interarrival Time (PIT):
Shows the mean interarrival time of IP packets.

PIT histogram:

Shows the distribution of packet arrival intervals. The X axis contains
accumulators where interval times are collected. The Y axis corresponds to
number of intervals that collect in each accumulator.

Ethernet flow rate:
Bit rate of the Ethernet flow being analyzed.

Delay factor:

A measurement which characterizes IP packet cumulative jitter and delay.
(Delay factor is the amount of buffer, in milliseconds, that would be required
to subtract IP packet arrival deviations from the rate determined by the
media payload.)

Media loss rate:
Media packets lost per second.

The graphs actually available are dependent upon the IP interface options being
used. Unavailable graph names will be grayed out in the selection menu.

Summary || Mow Playing | IP Graphs | MPE Sessions

Graph= Elr E}\ E}\ E I:l |:| EII
Daka %ﬁvailahle Graphs

uTe Packet Interarrival Time (PIT) | poo DatelTir

Maxl  PIT Histogram 3500 Min PIT

DEIY ., Etharnet Flow Rate - Medial

in Delay Fackor
Eall Media Loss Rate

add All Graphs

Remove All Graphs

35.9“‘

NOTE. Graph management and timing graphs are described in more detail in the
Common User Interface Concepts section of this manual (see page 2-85).
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Program Navigation - Program Nodes

Each of the program nodes in the transport stream represents a single program
referenced within the stream. When a program node is selected in the navigation
view, the detail pane displays the details of the program. The LED adjacent to
the program node represents the status of its child nodes (elementary streams)
and the related tests.

@ C:\Streams\bbc1aug27 generated timestamps.MPG - MPEG TS Compliance Analyser
File Havigation Settings Capture¥u™ Record Help

B @) Restart anchysis () Back () & Freferences < (@] [ ol

Frogram | Tests | SIPSI | PID | Packets ¥| Summary | now Playing | (@) Assoriated Tests | Bit rate Graphs

letwork Name: Sarl ‘F|ﬂ BBC ONE
Program number = 4167 (0x1047)

Q) FID B0 (0x258) A
- §§ PIDB02 (0x258) A Service Provider=BBC
@) PID 603 (0x25B) (=)
) PID B850 (0x288) i}
- §8 PID 851 (0x288) 164{ Now/Next
- §8 PID 652 (0x28C) 1840

Q) PCR PID 050 (D234) (B The Sound 0T Music 13:25 - 16:10 UTC
+-4Z) FID 1005 [0X3ED]

43 PID 1005 (0:3EE) BBC News 16:10- 16:26 UTC
-~ §8 PID 1007 (0x3EF) 4]
~-{J) PMIT PID 4167 (0x1047) B

Senvice Type = 1 (digital television service)

St e
MPEG-2 Viden)

£ @) Program 4231 BEC TWO ‘g @ s00(0x2s8) | e |2 (002 918,080 Kbps 4934.624 Kbps 1 (0x1)

£ @) Prograim 4351 BEC CHOICE ‘e @ s01 (0x259) A 3(0x03) (MPEG-1 Audio) | | 268576 Kbps| 4.41% 266.208Kbps 270.720 Kbps 2 (0x2)

@) Prograin 4415 BBC RERSES §8 oz (mesa) A 3 (0x03) (MPEG-1 Audio) | | 0.000 Kbps 0 0.000Kbps 0,000 Kbps & (0x8)

/- @ Program 4475 BEC TEXT {§i{ @ 603 (0x2E) 2 & (0x08) (PES private d... || 0,943 Kbps| <0.0...  0.000Kbps  18.048 Kbps S (0x5)

O R BRI () Q@ 650 (Dxzsa) 3L 11 (0%0B) (DSM-CC U-N .. BH 533,283 Kbps| 13,67% 544,448 Kbps| 851,264 Kbps 101 (0x65)
8 651 (0x2sE) {006 (DEM-CC L- 0.000 Kbps 0 0.000kbps  0.000 kbps 102 (0x66)
§8 652 (0zac) (008 (DSM-CC AN .. | 0.000 Kbps 0 0.000Kbps  0.000 Kbps 103 (1x67)
@ 1005 (0x3ED) (0B (DEM-CC U-N .| | S0.015 Kbps| <0.0... 49.632 Kbps| 51.136 Kbps 110 (0x6E)
$8 1006 (0x3EE) § 111 (0x0B) (DSM-CC UAN .. | 0.000 Kbps 0 0.000Kbps  0.000 Kbps 111 (0x6F)
§8 1007 (0:3EF) 3¢ |11 (0x0B) (DSM-CC LN .. | 0.000 Kbps 0 0.000Kbps  0.000Kbps 112 (170)
Q@ 4167 (0x10... =1CL | 17,694 Kbps| <0.0... 15.040Kbps 18,048 Kbps

< >

TS Avalabilty @ Sync @ |Bitrate 24.128337 Mbps @ 153 | Packet Size : 204 511,359 Packets| DVE| No Extensions| [l B

The program detail view provides you with an overview of the selected program,
allowing you to see the relative data rates and stream types of all of the PIDs that
are associated with the program (including PCR and ECM PIDs). If the program
contains an MPEG2 or H.264 video stream, it is decoded to produce a thumbnail
picture of the content; this is updated during real time analysis. Similarly, where
EPG information is associated with the program, a summary (Now and Next
program) is displayed. PID content is indicated using icons, which are described
on page 2—-87. Bar chart and pie chart views are available.

PID related information is available under the Summary tab.

The Now Playing tab displays details of the streams and thumbnails for each of
the programs (where available). (See also Now Playing Views, page 2—-102).

The Associated Test tab shows tests related to the program. Similarly, the Bit
rate Graphs tab displays the program bit rate in graph form.
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VLC Media Player

2-38

The Parameters view displays the parameters associated with the currently
selected test in the Associated Tests pane (if applicable). You can change the
parameter values, as well as display the current, minimum and maximum values
for each of the test parameters. For deferred analysis, where these values are set
after analysis, the stream must be reanalyzed for the new value to be applied. In
real-time analysis, the new values will take effect immediately.

The Event Log shows the errors for the highlighted test. When no tests are
selected, the event log will show the events related to all tests associated with the
elementary stream selected in the program tree.

The VLC Media Player is a portable multimedia player for various audio and
video formats. The player allows program content displayed in the TSCA
thumbnails to be played in a larger window. The media player is automatically
accessed from the TSCA when you want to view or listen to the video and audio
content of program streams.

NOTE. The VLC Media Player is not installed as part of the MTS400 Series
system. Installation of the player is described in the MTS400 Series Getting
Started manual (Tektronix part number: 071-1505-xx).

You can find full documentation of VLC on the http://www.videolan.com.

To start the media player, click the start button (below the thumbnail) in the
Program Summary view.

| i

:

The VLC Media Player is opened automatically and the selected program
content (video and/or audio) will be played. You can close the player by clicking
the stop button (below the thumbnail). The player will close automatically.

% B D Go0 (0x258)
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NOTE. The VLC Media Player may open “behind” the TSCA window. Use the
Windows controls to bring it forward.

NOTE. If the VLC Media Player is installed on the MTX100B instrument, the
audio feature in the media player must be disabled. Refer to the MTS400 Series
Getting Started manual (Tektronix part number: 071-1505-xx).

Program Navigation - Elementary Stream Node

Each of the elementary stream nodes in the program tree represents a single
elementary stream referenced by the parent program. When this node is selected,
the view pane displays the Elementary Stream summary view.

@ C:\Streams\bbc1aug27 generated timestamps.MPG - MPEG TS Compliance Analyser
File Navigation Settings Capture¥u™ Record Help

B (@) Restart Analysis (O Back () & Freferences | ] 1 @l

4

Frogram | Tests | s1/pst | PID | Packets ¥| @ Associated Tests | Timing Graphs | Bit rate Graphs
gﬁ:":&;fﬁff; a O eerk e sendy || BID @08 (0x268) Stream type: 6 (0%08) (PES private data) , Current Bit Rate: 0 bps
----- 4 PID 600 (0x258) e B luame
Q) PIDBO1 (0x259) A () 1.4 Continuity
"% Pos02zsn) B
@) PID 603 (0x258) =) () 2.3.a PCR Repetition
..... QD PID 650 (0x284) 11 () 2.3.b PCR Discontinuity Indicator

() 2.4 PCR Accuracy
Qz5PTs

Q) %.4.alnref PID

@ PID Oceupancy

() PCR Overall Jitter (PCR_OT)

----- $8 P 651 (0x28E) 1i¢

----- 4D PMT FID 4167 (0x1047) B3 () PCR Frequency Offset (PCR_FO)
@ Program 4231 BEC TWO ‘& () PCR Drift. Rate (PCR_DR)
@ Program 4351 BEC CHOICE ‘e Q PIDBit Rate Watiability
@ Frogram 4415 BEC NEWS 24 ' () Discontinuity

@ Frogram 4479 BBC TEXT i3
° Program 4543 BEC PARLMNT

4 Evert Log | Parameters

1.6 PID PID 603 (0%258) R
Status Time escription
° 000031 B9 - TR 101 290 error 1.6 PID_error pid 803 [:x25h] timeout: start ~
Q 000030608 481043 TR 101 280 error 1.5 PID_error pid 503 [(x25b] timeout.end, durstion 3908ms T
@ mooorewm - TR 101 280 error 1.5 PID_error pid 503 [0x25k] timeout stert
000026 BO7 426866 TR 101 290 error 1.6 PID_error pid 803 [0:x25b] timeout: end, duration 3908ms.
0000323598 - TR 101 280 error 1.5 PID_error pid 503 [0%25b] tieout. start
Q 000022608 36269 TR 101 280 error 1.5 PID_errar pid 503 [(x25k] timeout. end, durstion 3308ms
° 000018 698 - TR 101 290 error 1.6 PID_error pid 603 [0x25b] timeout: start
Q 000018658 288336 TR 101 280 error 1.5 PID_error pid 503 [0x25b] tinmeout.end, durstion 2058ms u
@ oooi7sm - TR 101 280 error 1.5 PID_error pid 503 [0x25k] timeout stert
Q 000016 368 262594 TR 101 290 error 1.6 PID_error pid 803 [0x25b] timeout: end, durstion 2088ms.
@ 000015298 - TR 101 280 error 1.5 PID_error pid 503 [(%25b] tineout. start
P, @ Q  ooo0i4208 227342 TR 101 280 error 1.6 PID_errar pid 503 [0x25k] timeout. end, durstion 3308ms v

T3 Avallabiity Q)| Sync Q| Bt rate 24.128337 Mbps @ 158 |Packet Size : 204 511,359 Packets||DVE| No Extensions| [l B

In addition, when the cursor hovers over the elementary stream node, a tooltip is
displayed giving stream type and description.
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2-40

r. Transport Strearm: Id 4103, Metwork Mame: Sandy He -

=4 Program 4167 BEC ONE ‘e
E 1.4 Cantin

s PID BO2 (O0x254) A [Ptream type: 2 {002} {MPEG-2 Yideo)|
' PID 603 (0x256) (=) PID carries a PCR.
QD PID 650 (Ox284) j4i @ z23brCR

) PID B0 (0x259) A

$8 PiD 831 (0x286) 104 () 2.4 PR &
8 PID B3z (0x280) Wi @ z5PT3
WDIm A ANS FeeIERY AT R

An LED associated with each elementary stream node indicates the status of the
tests relating to the elementary stream.

When the selected elementary stream PID contains timing information, PCR
trend analysis views are also available, allowing you to display graphs of PCR
accuracy and PCR interval data. When the transport stream contains
timestamped data, the PCR overall jitter, PCR frequency offset, PCR arrival
time, and PCR drift rate graphs are also available.

NOTE. Graph management and timing graphs are described in more detail in the
Common User Interface Concepts section of this manual (see page 2-85).

@ IP - MPEG TS Compliance Analyser FEX
File Mavigation Settings Capture¥u™ Record Help

B () restart Analysis | (Y Back @0 g Preferences P [a] @ U BE @ am b W

Pragram | Tests | s1ipst | PID | Packets| ?|| @ sssociated Tests| Tming Graphs | Bit rete Graphs |
=) Transport Stream: 1d 20, Metwirk Name: TEK R e o HEE B
=@ Program 1 TEK1 @ Dats at Cursor
i 2 EI'ET‘:‘ED““DZ? ég;1 UZU)@? utc 1,146 577 089,602 2. DateTime 020506 145308592 Q. Jitter
3 (0x1022) 'y Inaccuracy - PCR Arrival Interval 267 Drift
- FID 4131 (0x1023) A Freq Offset - PTS Arrival Interval 287

< I =l

T Avalkabilty @ Sync @) |Bit rate 0.221271 Mops @ 188 |Packet Size : 168 DV Mo Extensians| [ Incerface: 1P (RTP/UDF)|

Figure 2-17: PCR Graphs view
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The Associated Tests tab shows tests related to the elementary stream node.

The Parameters view displays all of the parameters for the currently selected test
in the Associated Tests pane (if applicable). As well as displaying the current,
minimum and maximum values for each of the test parameters, you can change
the parameter value. For deferred analysis, when values are changed, the stream
must be reanalyzed for the new values to be applied. In real time, the changes
will take effect immediately.

Similarly, the Event Log shows the errors for the highlighted test. When no tests
are selected, the event log will show the events related to all tests associated with
the elementary stream selected in the program tree.
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-/ |
Using the Tests View

The Tests view displays test information relevant to the transport stream being
analyzed. The view is displayed when the Tests tab is selected in the Navigation
tabbed pane (see Figure 2-18).

Streams\bbc1aug27 generated timestamps.MPG - MPEG TS Compliance Analyser

File Wavigation Settings Capturs¥u™ Record Help

B (@) restart Aralysis () Back () Eovard | g Preferences “FU T[] [ i)

Program | Tests | stipst | I | Packets| §| @ TR 101290 1153) | @ other | O sPmEmer|
LR =] )

= @ 4l Tests (133) @ 1.15ync @ 2.1 Transport Q) 3.1.a NIT Actual (2)
TR 101 290 ¢133) @ 1.2 5vncByte @ 2z2Cre (D 3.1b NIT Other
Prioity 1 (44) @ 1.3.aPaT @ 2.3.2 PCR Repetition @ 5.2 51 Repefition (17)
Q Priority 2 @ 1.4 Continuity @ 2.3.b PCR Discontinuity Indicator @ 3.4.aUnref FID

@ Priority 3 (39) @ 1.5.aPMT (D 2.4 PCR Accuracy (@ 3.5.a 50T Actual (14)
her @ 1.6PID(44) @25pPTS @ 3.5b 5DT Other
#-() SFN Error Qzecar @ 3.6 EIT Actual (56)
@ 3.6.bEIT Other

@ 3E.CEITPF
@37RsT

@ 38707

[Faled

@ LEFID (44) @ MIT Actual Timer (2)
@ NIT Actual Max Section Reptn Int (1) (@ =T Actual Timer {14)
@ NIT Actual Mai Subtable Reptr Inik (1)

@ SO Actual Max Section Reptn Int (2)

@ <O Actual Max Subtable Reptn Int (2)

@ 5DT Other Mai Subtable Reptr Inik (S)

@ EIT Actual PF Max Subtable Reptn Ink (6)

@ EIT Actusl FF Min Any Section Reptn Ink (56)

T3 fwalabilty Q| 5yme @||Bitrate 24.125337 vps @ 185 |Packet 5ize : 204 |511,359 Packets| | | o Extensions

Figure 2-18: Tests Navigation view

The view displays a test tree which represents all the tests that have been applied
to the analyzed transport stream. Figure 2—19 shows the nodes available in the
navigation view.
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Prograr | Tests | SUPSI| PID || Packets

ests All Tests
= @ TR 101 290 Group
QD Priority 1 Priority
= () Priority 2
QD 2.1 Tranzport Test
) 22CRC

() 2.3.a PCR Repetition
O 2.3.b PCR Discontinuity Inclicator
O 2.4 PCR Accuracy
= ) 25PTs
Q PD 210 (0x02) =< Associated PIDs
@ PID 220 (0xDC)
Q) PID 310 (0x138)
) PID 410 (0x194)
QD PID 510 (0x1FE)
= @ 2ECAT
Q) 25 CAT (Table D) <——  Subset
() 2.6 CAT (Scrambling)
() CAT max subtable Rl
@ Pricrity 3
QD Other Group “Other’
() SFM Error

Figure 2-19: Test view nodes
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Test Structure

The test tree structure represents all of the tests that can be applied to a transport
stream complying with a particular digital video standard: MPEG, DVB, ATSC,
ISDB-S, and ISDB-T. The standard must be selected before beginning analysis.
The test tree contains nodes for each test that the analyzer can implement.

An example of a tree structure for a selected standard is the TR 101 290 group of
tests for DVB transport streams (shown in Figure 2-19). The Group node is split
into priority groups: First Priority, Second Priority, and Third Priority. Each of
these priority groups contains a number of individual tests.

@ C:\Streams\bbc1aug27 generated timestamps.MPG - MPEG TS Compliance Analyser (=13
File Havigation Settings Capturevu™ Record Help

B (@) Restart analyss () Back () & preferences T ] [ il

program | Tests | sypst | pID | packets §| @ R 101 290 (133) | @ other | O sFuEnor
Que ST Frioicy 1 4 # Friority 2
=4 ANl Tests (133) @ 1.15ync @ 2.1 Transport Q) 3.1.a NIT Actual (2)
@ 1.2 5vncByte @ 2z2Cre (D 3.1b NIT Other
@ 1.3.aPaT @ 2.3.2 PCR Repetition @ 3.2 51 Repetition (17}
@ 1.4 Continuity @ 2.3.b PCR Discontinuity Indicator @ 3.4.aUnref PID
@ Priority 3 (89) @ 1.5.aPMT () 2.4 PCR Accuracy (@ 3.5.a 50T Actual (14)
Q cher @ 157 (44 Q@z5pTs @ 3.5b 50T Other
() SFMN Error @26cAT @ 3.5.aEIT Actual (56)

@ 3.6.bEIT Other

@ 3E.CEITPF
@37RsT
@ 38707
Test Falures | - Evert Log
Test Failures (nev additions shown shaded)
Failed within the | (3) Failed outside the |
@ LEFID (44) @ MIT Actual Timer (2)

@ NIT Actual Max Section Reptn Int (1) (@ =T Actual Timer {14)
@ NIT Actual Mai Subtable Reptr Inik (1)

@ SO Actual Max Section Reptn Int (2)

@ <O Actual Max Subtable Reptn Int (2)

@ 5DT Other Mai Subtable Reptr Inik (S)

@ EIT Actual PF Max Subtable Reptn Ink (6)

@ EIT Actusl FF Min Any Section Reptn Ink (56)

T3 Avallabity | Sync @ |Bitrate 24.125337 Mbps @ 185 |Packet Size : 204 | 511,359 Packets| | DVE || Mo Extensions| [l 6

Test grouping differs between digital video standards. However, all of the
currently implemented standards contain a subset of the relevant TR 101 290
tests. Note that in standards other than DVB, the tests are not numbered.

Where relevant, PIDs will be associated with a test in the test tree when the test
has either been disabled, or when it has failed.

The LED associated with each node indicates the status of the node and its child
node tests (see Error Status LEDs on page 2-26). Total entries in the Event Log
for each group of tests and for each test are are indicated in parenthesis; resetting
a group of tests or a test restarts the count in parenthesis.
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Test Filtering  Interpreting theh display of tests can be made easier using the three filter buttons
at the top of the Tests navigation view.

21| PID | Packets i

9 v

Grey White Green
Figure 2-20: Test filtering buttons

Each button, when selected, will hide a category of tests in the display.

B When you select the grey button, tests that are currently disabled will not be
displayed in the test tree.

B When you select the white button, tests that currently have either unknown
or not applicable status will not be displayed in the test tree.

B When you select the green button, tests that currently have OK status will
not be displayed in the test tree.
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Tests Navigation - All Tests

The detail view when the All Tests node is selected is shown in Figure 2-18 on
page 2—43. In addition to a summary of all tests, the event log shows the most
recent 10000 events that have occurred during analysis of the stream.

. -
Test Fallures Vlew A I MPEG TS Compliance Analyser
B Megation Selbegs Crghuefy™ Beod  Hel
B ) bestart sty () ok () & pefeences T @] gl U EE @am b | |
Program | TS | S| PID | Padkets H| TR 101 290 (27302) | @ Other (284) | () SFNEnor
9498 '
@ RS @ 2.1 Trarnport 3.0.n NIT Ackual {13
a TR0 250 (273020 @ 1.2 Sy Byt @22 () 3 1b T Cther
2 Q) Caher (284) {- SRR @ 23,8 PCR Regatinen (75) @ 3250 Repatition (373)
i () SFNEmeE D 1.4 Coriwnity (126) (D 7.3.5 BCR Dicontirnsty Irecaber (30 @ VA Uwed PR (37)
(- JERT ) @ 24 PR Acruracy @ 152 50T St (55)
@ 16 P (12TH) [+ FRA TRl ) D 2.5 50T Cther (11}

@ 26CAT @ 168 FIT Actuanl (657
@ 160 EIT Ceter (38
@ 61T EF (1)
@ 37Rst
@38T0T

Fsded octside the las gecend (12)

I EIT Actussl BF Min Ay Section Reptn Int (184) A (JEIT AcudF Tiner (288)

G 1T Actusl P Max Sect Rt Ink (114) I EIT Actual # Tiner (251}

@ | 3PAT (Tmer) (1434) Q) EIT Actul F M Sect Regtn Int (117)
@ PaT ma secticn R1{1) o 1.4 Contirusty {126}

@ e T Err T (5608} 2.3 PR Descortimaty indcaton (20}
@ LEPD{1Z3MH) Q) EIT Cthwer P Max Sect Slpin Ink (51)
@ 22,0 FCR Repetiion (75)

@2 s )

@ NIT fctuiad Timer [13)

@ NIT ichual Max Section Reptn Int (1)
tion Regtn Int (1) n
ther [ max sbbable RT (42} @ EIT PfF Prosonce Cormisterscy (10)
T e (5]

@ PR Fraqusncy Offset (FOR_FO) (20)

@ PR Dl Miske (PCR_DR (253) &

15 Avalsbity @ | Syrc @) B rate 0921581 Mus @ 188] Packet Son § 204 |DVB | Mo Extensions | Interfce 22 (RTPAE) |

Figure 2-21: Test Failures screen

The Test Failures view provides an overview of the tests that have failed during
stream analysis. The view is divided into two panes. The left panes shows those
tests that have failed in the last second. The right pane shows those tests that
have failed, not including those that have failed in the last second, and are
displayed on the left side.

If a test fails, it will be displayed on the left side. When it no longer fails, it will
be removed from the left side and listed on the right side as a test that has
previously failed. If the test fails again, it will be removed from the left side and
redisplayed on the right side until it no longer fails.

Additionally, tests that have been listed (in either pane) in the last second are
displayed at the top of the list and shaded.
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Test Navigation - Test Nodes
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When you select a test node, the Associated PIDs pane displays a summary of all

of the PIDs and an event log listing all events that are associated with the test.

Where parameters are applicable to the test, you can modify them under the

Parameters tab.

@ C:\Streams\bbc1aug27 generated timestamps.MPG - MPEG TS Compliance Analyser

File Wavigation Settings Captursiu™

Record  Help

B (@) restart Aralysis () Back () Eovard | g Preferences “FU T[] [ i)

Program | Tests | stypst | pp | packets|

4
b

@ v BB

=4 ANl Tests (133)
TR 101 230 (133)
@ Friority 1 (44
11 Syne
) 1.2 Sync Bute
D 1.3aPAT
4 1.4 Continuity

@ PD 02 (0x254)
@ FID 503 (0x258)
@ FID 613 (0x265)
) FID 623 (0x26F)
@ PD E43 (0x253)
@ FID E51 (0x258)
- 4@ PID 652 (0x28C)
@) PID 662 (0x295)
@ P 863 (0x297)
@ PID 1008 (0x3EE)
@ PID 1007 (0x3EF)
Q) PID 1008 (0x3F1)
@) PID 1010 (0x3F2)
@ PD 102 (0x3F4)
@ PD 1013 (0x3FS)
@ PD 1015 (0x3FT)
4@ FID 1016 (0x3FE)
=I-{J) Pricrity 2
(D 21 Transport
~{J) 2.2 CRC
() 2.3.a PCR Repettion

~4_) 2.4 FCR Accuracy
Q2spTs
Q26caT

Pricrity 3 (35)

#-{J) Cther

#-{_) SFN Error

+{Q) 2.3 PCR Discontinuity Indicator

fissociated PIDs |

PID 600 (0x258)
@ PID E0L (0x259)
@ PID 802 (0x254)
@ FID 503 (0x2SE)
Q) PID 610 (0x252)
@ PIDEIL (0x253)
@ PIDB12 (0x254)
@ PID 613 (0x265)
@ FID 520 (0x25C)
@ PID £21 {0x260)
@ PID £22 (0x25E)
@ PID 623 (0x26F)
@ PID 840 (0x280)
@ FID 641 (0x281)
@ PID 643 (0x283)
@ PID eSO (0x284)
@ FID 651 (0x286)

>

=

i Event Log | Parameters|

.
Ti T: J

00:00:26 607 426866

@ 0000316 - TR 101 290 error 1.6 PID_error pid 603 [0x25b] tineolt start
@ onooeTer - TR 101 230 errar 1.6 PID_errar pid 643 [0x263] tineout stert
0 00:00:30 608 491043 TR 101 290 error 1.6 PID_error pid 803 [0x25b] timeout: end, duration 3908ms.
@ 000030598 - TR 101 250 error 1.6 FID_error pid 623 [0x26f] timeout: start
@ onoozaTes - TR 101 230 errar 1.6 PID_errar pid 613 [0x265] tineout stert
) 00:00:29.755 477353 TR 101 290 error 1.6 PID_error pid 643 [0x283] timeout: end, durstion 11555ms
) 000023.239 469085 TR 101 280 error 1.6 FID_error pid 623 [0x26f] timeout: end, duration 3440ms
Q@ 000025187 452199 TR 101 230 error 1.6 PID_errar pid 613 [0x265] timeout: end, duretion 3687ms
° 00:00:27 696 - TR 101 290 error 1.6 PID_error pid 603 [0x25h] timeout: start
@ 000036798 - TR 101 250 error 1.6 FID_error pid 623 [0x26f] timeout: start
[*])

TR 101 290 error 1.6 PID_error pid 603 [0x25h] timeout. end, duration 3908ms

|

[£3

13 dwalabiity @] syne @) Bitrate 24,125337 Mbps @ 186 |Packet Sice ; 204 |511,359 Packets| o | Mo Extensians
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Test Navigation - PID Nodes

Where tests have failed, the PIDs affected are listed under the test node in the
Tests navigation view. Selecting a PID will display the Event Log, Parameters
for the PID, and the test in the detail view.

¥ C:\Streams\bbc1aug27 generated timestamps.MPG - MPEG TS Compliance Analyser

Fle [avigation Settngs Captureyu™ Record Help

8 (@) Restart analyss (@Y gack @0 § Breferences T @] [ 0

| Program | Tests | S1pst | PID | Parksts|

@ 0@

B E

=@ Al Tests (133)
=@ TR 101 280 (133)
@ Priority 1 (44)
Q@11 35ync
i) 1.2 Sync Byte
Q@ 13aPAT
- 1.4 Cortinuity
Q15aPuT
(=4 1.6 FID (44)
g PID 602 (0x254)
@) PID 603 (0x256)

@ PID 651 (0x286)

@) PID 652 (0x28C)
@ PID 662 (0x298)
@ PID 663 (0x237)
@ PID 1008 (0x3EE)
@ PID 1007 (0x3EF)
@ PID 1009 (0x3F1)
@ PID 1010 (0x3F2)
@ PID 1012 (0x3F4)
@ PID 1013 (0x3F5)

@) PID 1015 (Dx3FT)

) PID 1016 (Dx3FE)

Priority 2

D 2.1 Transport

QD 22CRC

D 2.3.a PCR Repetition

D 2.3b PCR Discortinuty ndicator

) 2.4 PCR Accuracy
LD 25PTS

Qz8cAT

@ Priority 3 (83)

[+ Cther

) SFN Error

¥ = Event LD&‘ Parameters|

00:00:30 599 - TR 101 280 error 1.6 PID_grror pid 623 [0x26f] timeout: start
00:00:29.239 460085 TR 101 290 error 1.6 PID_grror pid 623 [026f] timeout. end, duration 3440ms
00:00:26 799 - TR 101 280 error 1.6 PID_grror pid 623 [0x26f] timeout: start
00:00:25.405 407582 TR 101 290 error 1.6 PID_grror pid 623 [0x26f] timeout. end, duration 3708ms
00:00:22 635 - TR 101 280 error 1.6 PID_grror pid 623 [0x26f] timeout: start
00:00:21 301 341736 TR 101 280 error 1.6 PID_srror pid 623 [0x26f] timeout: end, duration 1502ms
00:00:20.799 - TR 101 290 error 1.6 PID_grror pid 623 [026f] timeout. start
000018712 316242 TR 101 280 error 1.6 PID_error pid 623 [0x26f] timeout: end, duration 331 2ms
00001E.789 - TR 101 290 error 1.6 PID_grror pid 623 [026f] timeout. start
0000015 241 244520 TR 101 280 error 1.6 PID_srror pid 623 [0x26f] timeout: end, duration 3842ms
000012297 - TR 101 290 error 1.6 PID_grror pid 623 [026f] timeout. start
0000011 280 161123 TR 101 280 error 1.6 PID_error pid 623 [0x26f] timeout: end, duration 4280ms
000007995 - TR 101 290 error 1.6 PID_error pid 623 [0x26f] timeout. start
00:00:08.404 102751 TR 101 290 error 1.6 PID_grror pid 623 [026f] timeout. end, duration 4705ms
00:00:02 681 - TR 101 280 error 1.6 PID_grror pid 623 [0x26f] timeout: start
00:00:01.086 17433 TR 101 290 error 1.6 PID_grror pid 623 [026f] timeout. end, duration 1087ms
00:00:01.000 - TR 101 280 error 1.6 PID_grror pid 623 [0x26f] timeout: start

— Event Log | Parameterii

PID Error Timeout Interval

73 avaiabiity @)|sync @) [Bitrake 24128337 Mops @ 188 |Packet size : 204 511,359 Packets| | DVE | [Ho Extensions
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-/ |
Using the Tables View

The Tables view (SI/PSI tab) displays service information in tree form, as in the
other navigation views. The tree represents the service information tables that
have occurred in the analyzed stream and which comply with the selected digital
video standard. This includes MPEG program specific information, DVB service
information, ATSC and ISDB program information, and system information
protocol. The tree contains nodes for each table found; tables/nodes are grouped
together by functionality. Figure 2-22 shows an example of the Table navigation
view with DVB stream interpretation selected.

@ C:\Streams\bbc1aug27 generated timestamps.MPG - MPEG TS Compliance Analyser (=13
File Havigation Settings Capturevu™ Record Help

B (@) restart Aralysis () Back () Eovard | g Preferences “FU T[] [ i)

program | Tests| SUPSI | pID | packets N |
E
o o Tables
[=- B8 Programs (PATPMTEDT actusl)
B par @ Programs (PAT/PMT/SDT actual)
=88 PMTs @ [letworks (NITs)
[ PMT Program 4157 (BEC ONE) & Time (TDTTOT)
----- B PMT Program 4231 (BBC TWO) @ EPG [EMISDTRST)
----- (B3 PMT Frogram 4351 (BEC CHOICE) @ DSW-CC

----- () PMT Frograrm 4415 (BBC NEWS 24)
----- (B PMT Frogram 4478 (BEC TEXT)
LB PMT Program 4543 (EBC PARLMNT)

L BB =DT actual

(=[5 Metwarks (WITs)

B This network (NIT actual)

=48 Time (TDTACT)

=& EFG (EIT/SDTRST)
=I5 This Transport Stream (SDT/EIT actual)

----- B8 SOT actual

(= [B) Service 4167 (BEC ONE) (EIT actusl)

B Mowihext (EIT actuel pil)

Service 4231 (BC TWO) (EIT actual)

Service 4351 (BBC CHOICE) (BT actual)

Service 4415 (BEC NEWS 24) (EIT actual)

(B Service 4478 (BEC TEXT) (EIT actual)

&-E Service 4543 (BEC PARLMNT) (EIT actusl)
#- (5 Metwork 3018, Transport Stream §194 (SDT/ET other)
#1- (5 Metwork 9018, Transport Stream 12290 (SDT/EIT other’
#1-[5 Metwork 9018, Transport Stream 18384 (SDT/EIT ather’
#- (5 Metwork 9018, Transport Stream 20480 (SDT/EIT other’
-5 Metwork 9018, Transport Stream 24576 (SDTENT other]
#- (& psm-co
< | &

!.‘

T3 Avallabity | Sync @ |Bitrate 24.125337 Mbps @ 185 |Packet Size : 204 | 511,359 Packets| | DVE || Mo Extensions| [l 6

Figure 2-22: Tables view

Every node within the service information tree has a corresponding summary
view. Nodes that represent tables will also provide you with access to the table
structure and hex data (see Tables Detail View - Section View on page 2-53), and
graphical displays of data rates and interval data (see Tables Detail View - SI
Repetition Graphs on page 2-55).
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Table Summary Pane

2-52

Some of the nodes that represent less common tables or table groups may not
have specific summary views available in the analyzer. In these cases, a generic
summary view is used.

The table summary view provides a summary of the table related information for
the analyzed transport stream. There is a table summary view for every node of
the service information. The content is dictated by the selected node.

All summary views for nodes that represent an individual table or subtable will
display the table identity and version number of the table from which the
information is extracted. Where relevant, links (underlined text) are provided to
associated objects, for example, in the programs summary (Figure 2-23), links
are provided to the individual program summary views. Similarly, arrow icons
provide links to the electronic program guide (EPG) tables. Where the section is
carried on a PID, a link is also provided to the PID view.

Figure 2-23 shows an example of the summary pane with the PMT PIDs node
selected in the navigation view.

@ C:\Streams\bbc1aug27 generated timestamps.MPG - MPEG TS Compliance Analyser
File Navigation Settings Capture¥u™ Record Help

B (@) Restart analyss () Back () & preferences T ] [ il

Program | Tests | SIPSI | PID | Packets ¥ summary
E
=[5 Tables PreramS
(= B8 Programs (PATPMTIEDT actusl)
i This transport stream contains 6 programs:
B par
Ex PMIT PID
~—(E) PMT Pragram 4167 (SEC ONE) - — = =
_____ {2 FMT Program 4231 (BEC TW0) 4167 (0x1047) PID 4167 (0x1047) BBC ONE Y
----- B PMT Program 4351 (BBC CHOICE) 4231 (Ox1087) EID 4231 (0x1087) BBC TWO %
----- B PMT Frogram 4415 (BEC NEWS 24) 4351 (Ox10FF). PID 4351 (0x10FF) BBEC CHOICE L Y
----- (B PMT Program 4478 (BBC TEXT) 4415 (0x113F) PID 4415 (0x113F) BBC NEWS 24 %
- PMT Pr 4543 (BBC PARLMNT;
= gT . :DE'E”' 4 2 4479 (OX117F) PID 4478 (0x117F) BBC TEXT LY
B8 =0T actu
4543 (0x11BF) PID 4543 (0x11BF) BBC PARLMNT LY

(=[5 Metwarks (WITs)
B This network (NIT actual)
=48 Time (TDTACT)

=& EFG (EIT/SDTRST)
=I5 This Transport Stream (SDT/EIT actual)

----- B8 SOT actual

(= [B) Service 4167 (BEC ONE) (EIT actusl)

B Mowihext (EIT actuel pil)

(B Service 4231 (BEC TWO) (BIT actual)

(B Service 4351 (BEC CHOICE) (BIT actual)

(B Service 4415 (BEC NEWS 24) (EIT actual)

(B Service 4478 (BEC TEXT) (EIT actual)

&-E Service 4543 (BEC PARLMNT) (EIT actusl)
#- (5 Metwork 3018, Transport Stream §194 (SDT/ET other)
#1- (5 Metwork 9018, Transport Stream 12290 (SDT/EIT other’
#1-[5 Metwork 9018, Transport Stream 18384 (SDT/EIT ather’
#- (5 Metwork 9018, Transport Stream 20480 (SDT/EIT other’
-85 Network 9018, Transport Stream 24576 (SDTEIT ather]
#- (& psm-co
< >

T3 Avallabity | Sync @ |Bitrate 24.125337 Mbps @ 185 |Packet Size : 204 | 511,359 Packets| | DVE || Mo Extensions| [l 6

Figure 2-23: Tables view - Programs (example)
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EPG Views

A specific departure from the Table Summary view described previously is the
EPG view that is displayed when a section of the EPG table is highlighted. For a
description of the general presentation of the EPG view, see page 2-115.

Tables Detail View - Section View

The detailed section view is available when the selected node in the service
information tree represents a table or subtable in the transport stream. During
real-time analysis the view is continually updated.

The subtable identity, version, and section are displayed at the top of the table
pane.

NOTE. In deferred mode, where two or more subtables, versions or sections are
found in the stream, the relevant field is active and an alternative selection can
be made from the drop-down list.

In real-time mode, only the latest version and section can be viewed.

@ C:\Streams\bbc1aug27 generated timestamps.MPG - MPEG TS Compliance Analyser

File Navigation Seftings CaptureYu™ Record Help
B (@) restart Aralysis () Back () & preferences T ] [ il
Program | Tests | SIPSI | PID | Packets f Sumrary  Section | SI Repetition Graphs
=+ subtaple
= g;::"% Version Section
B8 Programs (PAT/PMT/SDT actusl)
B3 par () PMT ~
=-B8 PuiTs =-{} takle_header
(B PMT Program 4157 (BEC ONE) @ takle_jo = 2(0x 2) (PMT)
_____ {2 FMT Program 4231 (BEC TWO) @ section_syrtax_indicstor = 1
----- (B FMT Frogram 4351 (BBC CHOICE) @ section_length = 133
_____ "t @ program_number = 4167 [0x1047)
@ version_numer =12 [1xC]
----- (B PMT Proaram 4478 (BBC TEXT) Lo cumert nesd_indicator 1
[ PMT Program 4543 (BBCPARLMNT) | ([ L. @ section_number = 0 [0x0]
- SS SDT actual @ last_ssction_number =0 [0x0]
= B Metworks (NITs) & PCR_PID = 600 [0x258]
B This network (NIT actusl) @ program_info_length = 0 [0x0]
=45 Time (TDTTQT) - {} descriptors
_____ @ o =-{} elementary_streams
_____ @107 = {} siream_type = 2 (Dx02) (MPEG-2 Video)
@ stream_type =2 (0x02) (MPEG-2 Viden)
= @D EPG (ETEDTRET) " @ clementary_PID = 600 [0x258]
=@ This Transport Stresm (SDTET sctuad | [[ L. & E5_info_length - 12 [0xc]
..... B 07 actual =-{} tescriptors
= [ Service 4167 (BEC OKE) (EIT actual) = {} stream_idertifier_descriptor
B MowMNext (EIT actual p/f) @ descriptor_tag = 82 [0x52]
#- ) Service 4231 (BBC TWO) (EIT actual) @ destriptor_length = 1
©- (@) Service 4351 (BBC CHOICEN (BT actua) || || @ component_tag =1
(B Service 4415 (BEC NEWS 24) (ET actusl) . #-{} STD_descriptor ¥
#- (B Service 4473 (BBC TEXT) (EIT actusl) 02 BO 8B 10 47 D9 00 00 E2 58 FO 00 02 EZ 58 FO
#- (B Service 4543 (BBC PARLMNT) (EIT actusl) 0C 52 01 01 11 01 FF 07 04 0B 40 24 03 03 E2 59
#1- 5 Network 9018, Transport Stream 5134 (SDT/EIT other) FO 03 52 01 02 OA 04 65 6E 67 00 03 E2 SA FO 09
r--gNatwnrkBEHB‘TranspnrtS‘tream1229D(SDTIEITUther 04 04 65 6E 67 03 52 01 06 06 E2 56 F0O 0D 52 01
£~ Network 9018, Transport Stream 18384 (SDT/ET other 05 59 08 65 6E 67 10 00 01 00 Ol 0B E3 ED FO 12
- 5 Metwork 9018, Transport Stream 20480 (SDT/ET other’ 52 01 6E 13 05 00 00 00 01 00 66 06 0L 06 0L OL
- (8 Metwork 9018, Transport Stream 24576 (SDTEIT other] Wy O O 55 W3 0 0E 88 Ol 6 08 DY 0P 5 05
& & osw.co 01 70 0B E2 8A FO 03 52 01 65 OB E2 6B FO 03 52
P, 5 01 65 0B E2 &C FD 03 52 01 67 CA 53 72 3A
T3 Availabiity | Sync ()| Bitrate 24,125337 Mbps @ 185 || Packet Size : 204 | 511,359 Packets|| Dwe | | o Extensions| | [l B

MTS400 Series MPEG Test System User Manual 2-53



TSCA - Using the Tables View

2-54

The table pane shows all fields

that make up a section (for example, PMT). The

fields are arranged in a hierarchical order. The presence of subordinate fields is
indicated using { } bracket symbols adjacent to the container field. The container
can be expanded or collapsed by clicking the + or — icon.

Below the table pane, the data source is displayed. The data pane shows the data
bytes (in both hexadecimal number format and ASCII character format) for the
selected table, version, and section. When a node is selected in the table pane,
the bytes that make up the selected node (including the subordinate nodes) are

highlighted in the hexadecimal

data pane (refer to Figure 2-24).

Figure 2-24: Section payload

If the section is corrupt or empt
instead of blue.

Surnmary | Section | SI Repetition Graphs
Subtable
‘ersion Section
{3} PMT ~
:—----{_} table_header
@ table_id = 2 (Ox 21 (PMT)
section_syntax_indicator =1
zection_length =139
program_number = 4167 [0x1047]
wersion_number = 12 [0xC]
current_next_indicstor = 1
section_number = 0 [0x0]
last_section_number = 0 [0x0]
------ @ PCR_PID = 600 [0x258]
------ @ program_info_length = 0 [0x0]
------ {} de=zcriptors
—----{__} elementary_streams
@ stream_type = 2 (0x02) (MPEG-2 Video)
@ elementary _PID = 600 [0:x258]
@ ES_info_length =12 [0xC]
} descriptors
+ -} stream_jdentifier_descriptor
}----{_} STD_descriptar
;----{_} target_backaround_grid_descriptor v
av
0z B0 8B 10 47 D9 00 00 EZ 55 FO 00 QO
0C 52 0L 0 0B 40 24 o3
FO 09 52 01 02 04 04 65 6E 67 00 O3 EZ 54 FO 09 ..R....eng...Z..
04 04 65 6E 67 03 52 01 06 06 EZ2 5B FO 0D 52 01 eng.B....[..E.
05 59 053 65 6E 67 10 00 01 00 01 OE E3 ED FO 12 W o (@ oo o0 oo oo

y, the hexadecimal view background is red

MTS400 Series MPEG Test System User Manual



TSCA - Using the Tables View

Tables Detail View - SI Repetition Graphs

The section graph view will be available when the selected node in the service
information tree represents a table or subtable in the transport stream. You can
view graphs of the following data:

®  Section repetition interval:
This graph displays the interval between two sections of a table on a
particular PID.

®m  Subtable intersection gap:
This graph displays the interval between sections in a particular subtable.

®  Subtable repetition interval:
This graph displays the time between receiving one complete subtable and
receiving the next complete subtable.

NOTE. Not all of the above graph types are relevant to all table types.

Graph Management is described in more detail in the Common User Interface
Concepts section of this manual (see page 2—-85).
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Using the PID View

The PID view displays information about all of the PIDs found in the transport

stream being analyzed. The navigation view contains the PID tree structure

representing all of the PIDs that have occurred within the transport stream.

reams\bbc1aug?7 generated timestamps.MPG - MPEG TS Compliance Analyser

File Wavigation Settings Capturs¥u™ Record Help

B (@) restart Aralysis () Back () Eovard | g Preferences “FU T[] [ i)

program | Tests | syPst| PID | packets| ¥| summary | How Playing | MPE Sessions|

=@ All PIDs (471 Netvrork Mame: Sandy Hesth
D Reserved PIDs (5)

@ Referenced PIDs in stream (1) (o)
Q) Unreferenced PIDs in stream (0) 16 (010
() User PID= (0) 17 (0x11)
----- D Ohbsolste PIDs (1) 18 (0x12)

20 (Dx14)

600 (0x258)
601 (0x259)
602 (0x25A)
603 (0x256)
610 (0x262)
611 (0x283)
612 (0x254)
613 (0x285)
620 (0x26C)
621 (0x250)
622 (0x28E)
623 (0x28F)
640 (0x280)
641 (0x281)
643 (0x283)
650 (0x28A)
651 (0x28B)
652 (0x28C)
653 (0x280)
660 (0x254)
661 (0x295)
662 (0x296)
663 (0x257)
1005 (03, .
1006 (0x3...
1007 (0x3...
1008 (03, .
1009 (053...

IRORBORVOOORKROOOOLOOOOOOOORO000000Q

®

@

@

B FID0PAT)

B PID 16 (NIT or 5T)
B PID 17 (DT, BA..
B FID 16 (EIT or ST)

B P 20 (TDT, TO...
@ 2 (0x02) (MPEG-....
A 3(0x03) (MPEG-..
A3 (0x03) (MPEG-..
=) & (0x08) (PES pri. ..
' 2 (0x02) (MPEG-...

A 3 (0x03) (MPEG-
A 3(0x03) (MPEG-
(=) 6 (0x08) (PES pri
e 2 (0x02) (MPEG-
A 3(0x03) (MPEG-
A 3(0x03) (MPEG-
=) & (0x08) (PES pri
@ 2 (0xD2) (MPEG-
A 3(0x03) (MPEG-
=) & (0x08) (PES pri
11 {0xDB) (DSM-
11 (0xDB) (DSM-....
11 (0XDE) (DSM-...
11 {0x0B) (DSM-....
3 (0xD3) (MPEG-...
11 (0XDE) (DSM-...
11 {0x0B) (DSM-....
11 (0XDE) (DSM-....
11 (0X0E) (DSM- ..
11 {0x0B) (DSM-....
11 (0XDE) (DSM-....
11 (0X0E) (DSM- ..
11 {0x0B) (DSM-....

o

16,544
0.000
1.504

45,120
3.008

4924.096
268,216

<0,01%
a
<0.01%
<0,01%
<0.01%
20.41%
1.12%
a

]
20.21%
1.10%
<0,01%
a
20.19%
1.10%
<0.01%
a
19.99%
1.10%
a
3.52%
a

a
<0,01%
<0.01%
<0.01%
]

a
<0.01%
]

a
<0.01%
]

1.504

266,208

18,048
6.016
18.043
76.704
6.016
4934.624
270.720°

T | F & mieos@n:NewworkName:SaneyHean

\oooolcolcoaoooooeocoooolcosocoocoooolcocoas

>

[£3

T3 fwalabilty Q| 5yme @||Bitrate 24.125337 vps @ 185 |Packet 5ize : 204 |511,359 Packets| | | o Extensions

In DVB analysis mode, the MPE tab is always present. However, the MPE view
will only be populated when MPE data is present in the stream (see page 2—-119).
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PID View - All PIDs

2-58

In the navigation view, PIDs are grouped under the following subordinate nodes:
m  Reserved PIDs

B Referenced PIDs

B Unreferenced PIDs

m  User PIDs

®m  Obsolete PIDs (deferred analysis only)

The number of PIDs in each group is shown adjacent to the node. The root node
label shows the total number of PIDs found and the Network Name.

When highlighted, the All PIDs node displays in the detail pane all of the PIDs
found in the analyzed stream.

Each of these subordinate nodes contains PIDs belonging to that group. PIDs are
allocated during analysis, and the number of PIDs is identified for each node.
You can also allocate PID numbers to the User PID node, although User PIDs
may not necessarily have been found in the stream. This feature allows you to
compare the properties of one or more PIDs more easily.

The associated summary view provides a PID-oriented overview of the transport
stream, allowing you to see the relative data rates of all of the PIDs contained
within the transport stream. The information can be displayed as either a bar
chart, or as a pie chart. Columns in the summary views can be sorted in
ascending or descending order by clicking on the column header. PID related
information is available under the PID Information tab.

Each PID is associated with a number of tests. If one or more tests fail, they will
be listed under the relevant PID node in the navigation view. Selecting the PID
node will display a summary, in the detail view, of all associated tests that have
been found. Selecting a specific test in the Associated Tests pane will display the
Event Log and Parameters for only that test.
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PID View - Detail View (All PID and PID Group)

The All PID and PID Group detail view provides you with a PID-oriented
overview of the transport stream. This view is displayed when any of the main
nodes is selected in the navigation pane: All PIDs, Referenced PIDs, Unrefer-
enced PIDs, or User PIDs.

The view shows the relative data rates of all of the PIDs contained within the
selected node. You can display the information in either a bar chart or a pie
format. The associated test states are shown in all views.

Streams\bbc1aug?7 generated timestamps.MPG - MPEG TS Compliance Analyser
File Navigation Settings Capture¥u™ Record Help

B (@) restart Aralysis () Back () Eovard | g Preferences “FU T[] [ i)
M packets | ¥| summary | How Playing | MPE Sessions|

U7 | F % mieos@n:NewworkName: SaneyHean

PIDS (47 Metvvork Mame: Sandy Heath T
Reserved PIDs (5) §| - PIDs: Current Bit Rates

Referenced PIDs in stream (41) PID Bit Rate Occupancy (Current) 0] 16 A~
Q) Unreferenced PIDs in stream (03 Cumulative Bit rate’ 24 129 Mbps
() User PID= (0)

----- D Ohbsolste PIDs (1)

=

T3 fwalabilty Q| 5yme @||Bitrate 24.125337 vps @ 185 |Packet 5ize : 204 |511,359 Packets| | | o Extensions

Figure 2-25: PID Summary view

The PID Information view (see Figure 2-26) provides PID related information,
for example, PID type stream type, scrambled status and the presence of PCRs.
Layer information is also shown when analyzing ISDB streams. The icons
provide an indication of the PID content (see Icons, page 2—-87).

Where a PID carries video or audio, thumbnails are displayed under the Now
Playing tab.

In deferred mode (or during CaptureVu analysis), you can view the packets
carrying a PID by highlighting the PID, and selecting the Go To Packets view
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from the shortcut menu. The packet will be added to the PIDs list (in the Packets
view).

Streams\bbc1aug?7 generated timestamps.MPG - MPEG TS Compliance Analyser

File Mavigation Settings Capture¥u™ Record Help
B (@) restart Aralysis () Back () & preferences T ] [ il
Pragram | Tests| SIPSI| PID | packets f Summary | Mow Playing | MPE Sessions
£l F @& Referenced PIDs in stream (41)
=@ All PIDs (4T} Netvvark Name: Sandy Heath ~
gig:.s::;::e?z\s[f?n stream (41) @ 600 (02ss) | 2 (0x02) (MPEG-... [N 4924.0%6 22.33%  4918.080 4934.624) 0 |A
@ FIDE00 (0:258) D Q@ 601 (0x259) A 3(0x03) MPEG-... | ] 260,216 122% 266208 270.720, O
O P& (@25 A $8  eoz(oxzsa) A 3 (0x03) (MPEG-... | | 0,000 i] 0.000! 0.000 0
& §8 PD B2 (0x258) 2 @ 603 (0x25E) =) 5 (0x08) (PES pri. .| | 0.000 i 0.000 18.048 0
& @ PD 6503 (0x258) =) Q el0(xze2) @ e 2(0:02) (MPEG-..  DNNNNNNNNNN| 4675968 22.11% 466648 4860.480 O
Q PID 510 (0x262) 'l Q@ sl1(0xze3) A 3 (0x03) (MPEG-... | || 266,208 1.21% 264,704 267.712, O
Q PDE11 (0x263) A Q  slz (o264 A 3(0x03) (MPEG-... || 67,680 <0.01% 67.680  69.184 O
QPDEI2(0x264) A @ cl3imaes) = & (ox08) (PES pri.. | | 0.000 [ 0000 60.160 O
Q@ eznioxzeC) | B 2w |2 (0x02) (MPEG-... | ] 4871456 22.00%  4866.044  4878.976 O
(@) PID 620 (0x26C) @ ® Q 621 (0x26D) A 3(0x03) (MPEG-.... | I 266,208 1.21% 264704 267712 O
Q PO 821 (0:26D) A Q@ 62z (m2eE) A 3(0x03) (MPEG-... | | 69,184 <0.01% 67,680 69184 O
Q PIDB22 (0x265) A @ 23R 2 & (0x06) (PES pri...| | 0,000 [i 0.000) 57152 0
- @ PID 623 (0x26F) () Q e40coxzBn) D] 'em 2 (0x02) (MPEG-... | DM 4523.326 21.87% 4612800 4626.336 O
PID 640 (0x250) e ® Q@ 64t (oazsl) A 3 (0x03) (MPEG-,.. | ] 266,208 121% 264704 267712 O
Q) PD B41 (0x281) A @ e43(0xz83) =) & (008} (PES pri. . | | 0,000 i] 0.000! 1.504 0O
Q 650 (0x28A) 11 (0x0B) (DSM-... | BH 548,760 3.85% 54448 851264 O
8 651 (oxesE) 11 (0XDB) (DSM-... || 0.000 [ 0.000 0.000 0
8 eszimxzs0) 11 (0x08) (D5M-.... | | 0,000 i] 0.000: 0.000 0
Q@ 53 (0x28D) 11 (0x0B) (DSM-.. || 49,632 <0.01% 49.632, 51136 0
Q@ ee0rox2sd) D | A 3(003) (MPEG-... | | 109792 <0.01% 108288  109.792 O
Q@ 661 (0xzo5) §84¢ |11 (0x0B) (DSM-, .. | | 33,088 <0,01% 31,584 33.088) O
8 ez (0x2ms) 11 (0x0B) (DSM-.. || 0.000 [ 0.000 0000 0
8 663 (0xasn) 11 (0X0B) (DSM-... || 0.000 0 0.000 0000 0
4 PID 1005 (0x3ED) @ 1005 (0x3... 11 {0x08) (D5M-.... | | 51,136 <0,01% 49,632 51,136 0
+-$§ PID 1008 (0x3EE) 384t 8 1006 (03, 11 (00B) (D5M-... | | 0.000: 1] 0.000: 0.000 0
8 1007 (3 11 (0X0B) (DSM-... || 0.000 0 0.000 0000 0
@ 1008 (0x3... 11 {0x08) (D5M-.... | | 51,136 <0,01% 49,632 51,136 0
8 1009 (03, 11 (0xDB) (DSM-... || 0.000 ] 0.000 0.000 0
8 0o, 11 (0x0B) (DSM-.... | | 0.000 [ 0.000 0.000 0
@ 1011 (0x3.., 11 {0x08) (D5M-.... | | 51,136 <0,01% 49,632 51,136 0
8 101z 11 (0xDB) (DSM-... || 0.000 [ 0.000 0000 0
8 1z, 11 (0x0B) (DSM-.... | | 0.000 [ 0.000 0.000 0
o 88 o 101 e gl|| Qe[| B oo | e oo _sew Sl 0 |g
T3 Avallabity | Sync @ |Bitrate 24.125337 Mbps @ 185 |Packet Size : 204 | 511,359 Packets| | DVE || Mo Extensions| [l 6

Figure 2-26: PID Information view

PID View - Detail View (PIDs)

The individual PID detail view provides you with information about the selected
PID. This view will be visible when you select an individual PID node in the
PID tree. Where a PID has failed a test, one or more test nodes are displayed as
child nodes of the PID.

The combination and detail of the views vary depending on the selected PID type
and node.

During deferred or captured analysis, the packets carrying the PID can be
examined in more detail by highlighting a PID, and selecting the Go to Packets
view from the shortcut menu.
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Ordinary PID Selected =~ When a PID does not contain PCRs, the main view in the PID pane is the
Associated Tests view. This view lists the tests associated with the selected PID.
The status of the individual tests is indicated with LED icons. Also available are
Bit rate Graphs which show the bit rate of the selected PID in graphical form.

Also on the Associated Tests tab is an event log and a parameters pane. The
event log shows all PID related events. If a test is selected in the PID pane, only
the events associated with that test on that PID are shown. Similarly, when a test
is selected, the Parameters pane shows the parameters associated with that test
(when applicable).

PCR PID Selected = When the selected PID contains PCR information, PCR inaccuracy and PCR
interval data graphs will be displayed in addition to a bit rate graph. When the
transport stream contains time stamped data, the PCR overall jitter, the PCR
frequency offset, and the PCR drift rate graphs will also be available. For
real-time [P analysis, the Packet Interval Timing (PIT) graph is also available
(see page 2-101).

@ C:\Streams\bbc1aug27 generated timestamps.MPG - MPEG TS Compliance Analyser
File Navigation Settings Capture¥u™ Record Help

B (@) restart Aralysis () Back () & preferences T ] [ il

Program | Tests | STiPST| PID | Packets N () Associated Tests | Timing Graphs | Bit rate Graphs

HE =0 e e HEO B Quick Links | View T5 Pkt 152,858 in Packets Tree | [
=@ Al PID (47} Mefwvark Mame: Sandly Heath ~ o EE

=4 Reserved PIDs (5) T PRt e paterm
Q) P 0 (0x0) (B3 152,868 9,628,150 Date/Time 0:00:08 522
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& m
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T3 Avallabity | Sync @ |Bitrate 24.125337 Mbps @ 185 |Packet Size : 204 | 511,359 Packets| | DVE || Mo Extensions| [l 6

A Presentation Time Stamp (PTS) graph may also be available on PIDs carrying
audio and video information.

(See also Graph Management, page 2-91 and Timing Graphs, page 2-97.)
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Using the Packets View

NOTE. The Packets view is available only during deferred analysis and
CaptureVu analysis.

Data in the stream is carried in 188- or 204-byte packets. The Packets view
allows you to examine the contents of each packet in the analyzed stream.

@ C:\Streams\bbc1aug27 generated timestamps.MPG - MPEG TS Compliance Analyser

File Wavigation Settings Capturs¥u™ Record Help

B (@) restart Aralysis () Back () Eovard | g Preferences “FU T[] [ i)

program | Tests | sypst | pID | Packets | N

0% 0%
IR 00222519«
[=-2000 Al TS Packets Transport Packet |
=775 PD Fiters
PID 16 (0x10) - Show sections carried on PID 18 {0x10) - Show all packets
)01 PID 500 (0x258) {} Transport Packet
] =4} S|_Transport_Packet
(=175 SIPSI Fiters (=4 } transport_packet_headsr
----- 10 SIPS] carried on pid 16 (0x10) L e sync_byte = 0x47

R

- @ transport_error_indicator =0
“o @ paylosd_unit_start_indicator = 1
o @ transport_priorty = 0
@ PID =16 (NIT or T}
-~ @ transport_scrambling_control = 0 (Not scrambled)
- @ adaplation_field_cortrol = 1 (No adaptation_field, payload only)
S @ continuity_courter = 12 [0xC]
=} payioad
@ poirter_field =0
=-{} section_data
@ raw_bytes = . [length = 163 bytes]
={} Packet_Fxira_Bytes
Lo @ raw_bytes = [lencth = 16 bytes]

47 40 10 IC 00 40 F2 44 30 02 C7 00 00 FO 15 40 GE...@.30...... B
OB 53 61 6E 64 79 20 48 65 61 74 68 5F 04 00 00 .Sandy Heath ...
23 34 B0 00 F2 28 10 07 23 34 FO 41 41 12 10 47
0L 10 87 0L 10 FF 01 11 3F 01 11 7F 01 11 BF 02
54 0B 03 34 EC 40 1F 81 00 FF FF FF FF 5F 04 00
00 23 34 83 18 10 47 FC 01 10 87 FC 02 10 FF FC
07 11 3F FC 0B 11 7F FC OA 11 BF FC OC 20 02 23
34 FO 56 41 1B 20 42 01 20 82 01 20 CO 01 21 00
0L 21 7F 03 21 82 01 21 CO 0L 22 02 Ol 22 40 01
54 0B 03 F7 FB 25 1F 61 00 FF FF FF FF SF 04 00
00 23 3k &5 24 20 42 FC 03 20 82 FC 06 20 CO FC
04 21 00 FC 29 21 7F FC 09 21 82 FC DF 53 & 47
16 70 D5 15 55 56 60 00 16 52 6F 73

T3 Avallabity | Sync @ |Bitrate 24.125337 Mbps @ 185 |Packet Size : 204 | 511,359 Packets| | DVE || Mo Extensions| [l 6

The packet navigation view shows a tree structure which represents the packets
within a stream grouped according to content, including PID value, SFN
mega-initialization packets (MIPs) (DVB only), and ISDB-T information packets
(IPs).

The All Packets, MIP and IIP nodes do not have any child nodes. The All
Packets node represents all of the packets in the transport stream. The MIP node
represents all of the DVB SFN MIPs in the transport stream. The IIP node
represents all of the ISDB-T information packets in the transport stream.

The PIDs node represents all of the PIDs that are of interest. You can add PIDs
in the transport stream to this node, and to PIDs that are contained within the
user PID list.
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Packet Navigation Bar

2-64

Selecting any leaf node in the packet tree will apply a packet filter to the
associated packets. For example, selecting a PID node will only allow packets
carrying that particular PID to be displayed in the associated summary view.
Similarly, selecting the MIP node will only allow MIP information to be
displayed in the associated summary view.

In the packet summary view, you can use the top bar to navigate the packets in
the stream.

Current packet position

The navigation bar functionality depends on the selection in the packet naviga-
tion view. If you select All Packets, the controls will operate on all packets. If

you select a single PID, a filter is in operation, and the controls will work only
for those packets carrying that PID.

Selects the first available packet (in the stream or carrying the selected PID)

Selects the previous available packet (in the stream or carrying the selected PID)

Selects the next available packet (in the stream or carrying the selected PID)

Selects the last available packet (in the stream or carrying the selected PID)

(=[] )=

Opens the Go To Packet dialog box

You can also use the packet position bar to navigate through the stream. To do
s0, use the cursor to point to and click the next packet to be displayed. Double-
click the packet number in the bar to open the Go To Packet dialog box. Enter
the required packet number and select OK. For both methods, remember that the
destination packet is dependent on the node selected in the navigation view.
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Packet Navigation - Filter Nodes

The packet filters allow you to view packets carrying PID.

To inspect the sequence of packets carrying a particular PID, you must add the
PID to the PID Filters node in the Packet Navigation view. PIDs carrying
sections can also be viewed. You can add as many PIDs as are required. There
are a number of ways to add a PID to the node; as described in the following
paragraphs.

Adding a PID in the Packet
View . i )
In the Packet view, expand the PIDs node by doing one of the following:
®m  Double-click the child node (double-click to add a PID)
B Select Add PID... from the PIDs node shortcut menu

2. In the Add PID... dialog box, expand the nodes, locate and select the
required PID.

3. Click OK.

The selected PID is added to the PIDs node, and the first occurrence of a
packet carrying the selected PID is displayed in the summary view.

Added PIDs will be stored when the application is closed. They will be
reinstated when the application is reopened. However, if a different stream is
analyzed, the stored PIDs may not be used.

Removing PIDs  All PIDs previously added to the PID node can be removed by selecting Remove
All from the PIDs node shortcut menu.
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Packet Detail View

2-66

The detail view shows the fields and data that are contained in a packet. The
fields are arranged in a hierarchical order. The presence of subordinate fields is
indicated using { } bracket symbols adjacent to the container field. To expand or
collapse the container, click the + or - icon.

Below the table pane, the data source is displayed. The data pane shows the data
bytes (in both hexadecimal number format and ASCII character format) for the
selected packet. When you select a node in the table pane, the bytes that make up
the selected node (including the subordinate nodes) are highlighted in the
hexadecimal data pane.

@ C:\Streams\bbc1aug27 generated timestamps.MPG - MPEG TS Compliance Analyser

e

File Wavigation Settings Capturs¥u™ Record Help

B (@) Restart analyss () Back () & preferences T ] [ il

program | Tests | sypst | pID | Packets | N

IR 00222519«
=300 All TS Packets Transport Packe. |
[=-77F PID Fiters:
..... IO PID 16 (0x10) PID 16 (0x10) - Show sections carried on PID 18 {0x10) - Show all packets

)0 PID 600 (0x258)
]

SIIPSI Fiters

IO SIUPS] carried on pid 16 (0x10)

R

{} Transport Packet
=4} S|_Transport_Packet
[=+{} transport_packet_headsr
~ @ sync_byte = 0x47
- @ transport_error_indicator =0
“o @ paylosd_unit_start_indicator = 1
o @ transport_priorty = 0
@ PID =16 (NIT or T}
-~ @ transport_scrambling_control = 0 (Not scrambled)
- @ adaplation_field_cortrol = 1 (No adaptation_field, payload only)
S @ continuity_courter = 12 [0xC]
=} payioad
@ poirter_field =0

R =<ction_cata
@ raw_bytes = . llength = 163 bytes]
54} Packet_Extra_Bytes

Loe @ rawe_bytes =  [lencth = 16 bytes]

47 40 10 16

04 FC C
16 70 D5 15 55 56 60 00

16 52 6F 73

T3 Avallabity | Sync @ |Bitrate 24.125337 Mbps @ 185 |Packet Size : 204 | 511,359 Packets| | DVE || Mo Extensions| [l 6

The packet transport header bytes are displayed in red. Similarly, bytes greater
than 188 are displayed in gray. The adaptation field, where present, is displayed
in blue.

If the section is corrupted or empty, the background of the hex view is red
instead of blue.
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ISDB Streams  Figure 2-27 and Figure 2-28 show an example of the packet detail view with an
analyzed ISDB-T stream. Note the IIP tab and the additional TMCC and IIP
nodes.

@ localhost - MPEG TS Compliance Analyzer

File Wavigation Settings CaptursVu™ Record Help

B () Restart aneiyss Q) Back () & Preferences Ca”“mwm@‘§| Feeri b @ o B u
Program || Tests | SWPSI|| PID | Packets ¥ M 4 “ D H DH l 00712164‘

Transport Packet

DAL Packets
(= TRRID Filters

I {} Tranzport Packat ~
miie = {} Transpert_Packet
= {} transpert_packet_header

@ syno_byte = 0xd7
@ transport_ervor _indisator = 0
@ payload_unit_start_indicater = 0
@ transport_priority = 0
@ PID = 724 [0x310]
@ transport_sorambling_sontrol = 0 (Hot soranbled)
@ adaptation_field_santrol = 1 (Ho adaptation_tield, paylead only)
@ continuity_counter = 3 [0x3]
= {} payload
@ rawbytes = llength = 184 bytes] .

= {} Packet_Extra_Bytes
= {} THCE bytes
@ THCC identitier = 2 (15DB-T)
@ ressrued = Ox1
@ buffer_reset_control_tlag = 0 (Hormal operation)
@ switch_on_sontrol_flag_for_energency_broadoasting = 0 (Ho emergency broadoast)

@ initialization_timing_head_packet_flag = 0

47 03 10 13 5B CD 4F D5 09 C4 CE 17 24 C4 F5 61
BC FS 65 70 71 9D C4 60 04 CC 41 60 03 DO 99 78
52 06 81 o0 00 00 0% €6 BD FA 14 ©9 15 DF 48 &9
95 E& 76 25 60 Az 4D &5 40 26 FC 8D 43 50 A0 55

9B 72 11 49 E7 01 27 06 80 19 3 43 E3 F9 88 86 oEallon o oo
17 07 F7 7E EC B7 11 40 07 EB 52 7C 62 38 DB 55 . -E..RIbE.T
31 Zh 70 90 1D ZE SE D7 39 34 76 F& 3Z F4 CC 7B 1% L84v.Z.L
4D 34 DE 75 09 38 ES F8 F7 56 BS E9 79 75 B3 39 T ]
36 A3 28 8C 97 64 73 46 7A 23 42 IC C8 IF 08 5B .dsFz4B. ... [
52 0E C4 20 23 2B Cz 96 CF 53 &C 1F C3 6D A9 AD R.. #...35...0..
AB 46 05 AC AC C2 9C C7 CE 3A 57 23 11 54 A6 17 e i WELT.
5L F6 E0 16 8D 51 78 32 3C 35 6A B? &0 2F E0 04 S0x2<53. ./

FF FF FF FF 55 56 60 00 35 83 E3 01 LU=

< | ¥

Ts Avaiisbity @ |sync )||Bit rate 29.856296 Mbps @ 168 || Packet Size : 204 |1,192,175 Packets | 1SDB | ISDB-T| | Irterface : DvE Paraiel |l B

Figure 2-27: Packet view - ISDB detail -lIP
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localhost - MPEG TS Compliance Analyzer

File Wavigation Settings CaptursVu™ Record Help

B () Restart aneiyss Q) Back () & pretererces | ] (| | @ o B u

4
Program | Tests || sPsi | pip | Packets B

DAL Packets
L Trensport Packet | 1P
o[l {3 10F ~
ER 1

@ 1P _packet_pointer = 0 [0x0]
= {} modulation_control
@ THMCC_syne_word = 0 __
& AC_data_effective_position = 1
= {} nede_GI_information
@ init_timing_indicator = 15 [0xF]
current_mode = 3 (Mode 3)
@ current_guard_interval = 2 (1/8)
& next_mode = 3 (Hode 3)
@ next_guard_interval = 2 (1/8)
= {} THCC_information
@ system_identifier = 0 (IS0B-T (Digital Terrestrial Broadoasting))

@ count_deun_Index = 15 [0xF]
@ switch_on_control_flag_for_alert brozdeasting = 0 (Mo emergency broadeast)
= {} current_config_into
@ partial_reception_flag = 1
(= {} transnission_parameters_laver #

@ nodulation_scheme = 1 (ARSK)

47 5F FO 1z 00 00 7F EE 3D 21 OB 86 3F FF FF FF
FF FF FF FF FF FF 78 7B ED 5B 01 01 25 00 09 EB o
82 00 11 11 15 02 1E 01 23 45 03 2E 01 23 45 04 PO #E.. . #E.
3E 01 23 45 035 4E 01l 25 45 06 5E 01 23 45 E1 5B >.#E.N.$E.~.#E. [
El 88 FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF &l &F F1 77
FF FF FF FF 55 56 60 00 39 89 (8 88

< | ¥

15 avalabity @ |sync @)||5t rate 23958296 Mops @ 188 | Packet Size : 204||1,182,176 Packets | 1SDB| 1SDB-T  |Interface  DvE Parsiie | [l 6

Figure 2-28: Packet view - ISDB detail - Transport packet
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Using the Interface View

If real time analysis using an interface card is invoked, the Interface tab is
displayed in the Navigation view of the TSCA window.

NOTE. The Interface view is available only if an interface card is selected for
real-time analysis.

@ PSK - MPEG T5 Compliance Analyzer
File Mavigation Seftings Capture¥u™ Record Help

B @) Restart analyss | () gack @] proferences | U @] @) TUUBA @ am ot W o |

Pragram|| Tests | 51iPs1 | PID | Packets | Interface || nstarkancous graphs | Trend graphs | 4 Event Log | Paramsters|

SASAS UER e ol B

=@ F Error Collection
i Q) F Lock

MER

D MER Limit
) MER Drit Limit

= Q IF Warnings Collection

WER Véarning

(#-40) EVM Warning

EER (Pre: Reed Soloman) Warning
Power Warring

-4 SNR: Warring

—_—

15 Availabity @ sync )| |Bitrete 36014768 Mops @ 188 | Packet Sice : 188| | DvE Mo Extensions| | Inwerface: Pk |

Figure 2-29: Interface View - Example

Two interface card test nodes are displayed in the navigation view: IF Error
Collection and IF Warning Collection. Each collection contains a range of tests
(see Figure 2-29).

The detail of the interface view is different for each interface type.
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Detail View Tabs

Instantaneous Graphs
Trend Graphs

Event Log

Parameters

The detail view contains four tabs: Instantaneous graphs, Trend graphs, Event
Log, and Parameters. This section describes the tabs in general terms. The
following sections describe in detail the tabs associated with each interface type.

The instantaneous graphs display instantaneous measurements in graphical form.

The trend graphs display trends in measurements in graphical form.

The event log displays a history of the events related to the item selected in the
navigation view.

The parameters tab display the parameters associated with the test highlighted in
the navigation view. Parameter editing is described in the Common User
Interface Concepts section, page 2—-104.

Readings and Controls

2-70

The right panel contains Readings and Controls. The Readings area displays
values received from the card itself.

The RF Lock LED conveys different types of information. If full lock onto the
channel is acquired and it is receiving the signal correctly, the LED will light up
green. When a signal is present but no lock is achieved, the indicator is red.
When no signal is found, the indicator is gray.

In the Readings area, the LED colors are as follows:

Green On
Red Out of range or failed test
Gray Off or not applicable
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The Readings background colors are as follows:

White In range

Red Out of range; for example, too much or too little power or out of order packets
per second being greater than zero

Yellow Not recently updated

Gray Not applicable; for example, out of order packets not being available when the

UDP protocol is selected

The Controls area contains user controls. Values entered here will be applied to
the card and will affect its performance. These controls correspond exactly with
those on the Open Transport Stream dialog box.

RF Interface Card Overview

This section describes the configuration and interpretation of results of the RF
interface cards that may be installed in MTS400 Series MPEG Test Systems.

The interface settings described are as follows:
B QAM (Quadrature Amplitude Modulation) (Annex B II) (see page 2-74)

B COFDM (Coded Orthogonal Frequency Division Multiplexing)
(see page 2-77)

m  QPSK/8PSK (Phase Shift Keying) (see page 2-82)
m  8VSB (Vestigial Side Band) (see page 2—80)

(Refer to the MTS400 Series Technical Reference, 071-1724-xx for the interface
technical specifications.)

Only one RF interface card can be installed in the MTS400. All RF interface
measurements and graphs include a constellation diagram with MER rings,
EVM, SNR, and BER measurements. The installed interface can be used
simultaneously with an IP input. All interfaces have dual-level warning and
failure alarms plus RF drift tests for long term trend monitoring.

The input card screen and configuration of the card will depend on which
interface card is installed.
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RF Interface Card Set Up

2-72

The RF interface card configuration is set up when analysis is started using the

0

pen Transport Stream dialog box. The settings can subsequently be changed

during analysis from the Interface View.

When real-time analysis is selected and an RF interface is selected from the
Interfaces drop-down list. The Firmware Version and the current Interface
Settings of the card are displayed.

 Open Transport Stream

R

teal-time Analysis

/ Stream Inkerpretation
@ Base Standard DVB, Region No Extensions

Using default scripts. Scripted validations are not enabled.

Interfaces

Select From the available interfaces {

Firmware Version

Current Firmware Version: 4.8

Inkerface Settings

o, o sel i
| vaalwﬁequaﬁqr 642000.0 KHz 49000.0 810000 S46000.0

|

| Channel bandwidth | stz 8z
| Recsiver Mode ' Hi Sensit'y Hi Sensit'y
! IFFilter | Normal Marmal
[ Stvaim Prisety 1 Hich Hih

| Carrier start loo 0.0 9999.0 0o

| Carier end 17040 0.0 99990 1704.0

o Settings which have been changed have & purple background

Figure 2-30: Open Transport Stream dialog box

If the firmware version is incorrect, the Update Firmware... button is enabled,
and you will not be able to proceed with the setup and analysis until the
firmware is updated (see page 2-73).

1.
2.
3.

4.

In the Open Transport Stream dialog box, select Real-time Analysis.
Select the RF interface from the Interfaces drop-down list.

Enter the interface settings required (see the following pages for descriptions
of the settings for each RF interface card).

Select OK to start the analysis.

The name of the interface selected is displayed in the TSCA status bar.
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RF Interface Card
Firmware Update

If the interface card firmware needs updating, a message will be displayed when
real-time analysis is selected. The Update Firmware... button will also be
enabled.

Update the interface card firmware as follows:
1. Select Update Firmware....

2. In the Update Firmware dialog box, select Start.

Interfaces

Select from the available interfaces RG] v

Firmware: Version

Current Firmware Version: 4.8
An update for the firmware is available, the update must be applied before this interface can be used, Update Firmware. ..
To begin the update select Update Firmware... 3

Update Firmware @

Select start to begin the firmware update.

While the update is in progress the device must not be powered-down.

Upload Firm Pending

\Program Firmware Pending

verFy firmwars Pending

Result of update: Perding

Figure 2-31: RF Firmware update

3. The dialog box will display progress of the update. The box will close when
the update is complete.

CAUTION. Removing power from the MTS400 while the firmware upgrade is in
progress can cause fatal corruption of the firmware files.
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RF Interface View Screens

2-74

RF Interface -
QAM (Annex B)

This section describes the settings and displays associated with the RF interface
cards.

The settings and displays of the QAM (Annex B) RF interface card are as
follows: QAM(B) Interface Settings, QAM(B) Instantaneous Graphs, and
QAM(B) Trend Graphs.

¥ QAM B - MPEG TS Compliance Analyzer
File: igation  Setkings CaptureWu™ Record  Help

& @urtindris Qok @rovoc @ pofoenss V@] @ U @ b W oo |
4 A =
| Program Test; ¥| Instantaneous graphs | Trend graphs H — EventLog ” Parameters‘ M Rm’d'"g Value  Uinits I
BrE PEiEE] Interface ke Yalue  Units

Graphs
Qe EE Eaa@l®

=4 IF Error Callection (1)

L EeDEvM

. = BER (Pre Resd Solomon)

i b (Pre Reed Solomon) R
) BBER (Pre Reed Solomon)
Powe[There are no trigger actions st
SR
Carrier Offset

Warnings Collection

MER WWarning

EVM Warming

BER (Pre Reed Solomon) Warm

Posver Warning

SR Warning

[#-4_) Carrier Offset Warning

Value  Units

< il | ¥

T5 Availability .”Sync O”Blt rate 0,000000 Mbps @ IESHPackat Size Ell |DVE||N0 Extenslons”lntarface: QAM B‘

Figure 2-32: Interface View - RF - QAM (Annex B)

QAM(B) Interface Settings. The following QAM (Annex B) settings are available
on the Open Transport Stream - Real Time Analysis dialog box, and also in the
Interface tab - Controls area.

Tuner Frequency (kHz): This value, set in kHz units, is the center frequency of
the channel to be received. Any frequency can be en-
tered. There is no need to follow a channel plan. The
frequency resolution is determined by the tuner step size
of 62.5 kHz.
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Modulation Format:

Interleaving Mode:

Carrier Lock:

Tuner Phase Noise:

Equalization Range:

This drop down list allows 64 QAM or 256 QAM opera-
tion to be selected. Note that SCTEQ7 and ITU-Tj83
annex B specify exact symbol rates for the two modula-
tion formats, so there is no dialog box to enter the sym-
bol rate separately.

Interleaving assists in the correction of burst noise in-
duced errors. All interleaving modes mentioned in
SCTE 07 are supported, including all Level Il modes up
tol =128J =6.

This allows the carrier lock range to be increased from
the normal £150 kHz to approximately £500 kHz. This
is useful if you are attempting to lock on to badly mis-
tuned or wandering carriers.

This control modifies the carrier loop bandwidth to al-
low the acquisition of noisy carriers. Normal mode is
recommended for general use.

The channel equalizer can be configured to give a long
equalization range, at the expense of equalizer resolu-
tion, or, in normal mode, optimized for typical cable
environments. Normal mode is recommended for gener-
al use.

QAM(B) Instantaneous Graphs. The following instantaneous graphs are available
for the QAM (Annex B) RF interface card.

RF Constellation:

SNR after equalizer:

MTS400 Series MPEG Test System User Manual

I and Q data are collected from the QAM front end and
displayed as a conventional constellation of 256 points
by 256 points. The samples collected are not real time,
so there is some dwell (delay) before a complete constel-
lation is displayed. The persistence of the display can be
varied using the Persist slider control at the bottom of
the graph.

MER (Modulation Error Ratio) and EVM (Error Vector
Magnitude) calculations are performed on the constella-
tion data according to the formulas in ETR290-101.

This graph represents the signal-to-noise ratio over time,
typically over 256 seconds. It is useful for examining
signal-to-noise trends, for example, if an alarm condition
has been breached, the graph can be used to examine
trends in the signal-to-noise performance before the
alarm occurred.
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2-76

MER: This graph gives a time record of MER over the last
255 seconds.

Equalizer: This graph shows the status of the equalizer taps, and
gives an estimate of the channel state. If there are echoes
or other time related distortions on the signal, the Equal-
izer display will display the amplitude of the corre-
sponding tap correction values versus time.

NOTE. The Equalizer graph amplitude values are approximate.

QAM(B) Trend Graphs. The trend graphs extend the principle of the instantaneous
graphs by graphing measurements over longer periods. Each graph is associated

with a measurement that is also displayed in the Readings panel on the right side
of the display. The measurements have status LEDs associated with them.

Individual trend graphs can be opened by making a selection from the drop-down
menu of the Trend graph or from the context menu of the measurement in the
Readings panel.

The following trend graphs are available for the QAM B interface card: RF
Lock, MER, EVM, Pre-RS BER, Input Level, SNR after Equalizer, and Carrier
Offset.
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RF Interface - COFDM  The settings and displays of the COFDM RF interface card are as follows:
COFDM Interface Settings, COFDM Instantaneous Graphs, and COFDM Trend

Graphs.

% COFDM - MPEG TS Compliance Analyzer
Fle Mavigation Settings CaptureVu™ Record  Help

B (@) Restart Analysis | (Y Back @ Preferences P @] @ VBB @am b moo )

[ Program | Tests | sypst | PID | Packsts| Interfatal ¥| nstantanecus graphs |pend araphs | 4 Event Log | Parameters|
@ v G’EP“SQ o a @B
“available Graphs

v RF constellation (all data carriers)

Walue Units

3

D F Error Collection
-4 IF Warnings Collection

Overall SHR (all continuous pilots)
Orverall MER (all data carriers)
Linear Amplitude response (selected carriers)

Impulse respanse

Add All Graphs

174736 Hz

Mormal

16.1 B —
137 B
15.3 % v

Units | |

-

75 avalabiity @) |Syne @) Bt rate 41,470552 Mbps @ 16| Packet size : 188| | DVB | No Extensions | Interface: coFDM |

Figure 2-33: Interface View - RF - COFDM

COFDM Interface Settings. The following COFDM settings are available on the
Open Transport Stream - Real Time Analysis dialog box, and also in the
Interface tab - Controls area.

Nominal Tuner Frequency:
This value, set in kHz units, is the center channel fre-
quency of the DVB-T channel to be received. For exam-
ple, to receive channel E21, set this value to
474000 kHz. Any frequency can be entered. There is no
need to follow a channel plan. The frequency resolution
is determined by the tuner step size.

Channel Bandwidth: The COFDM interface card supports operation in
8 MHz, 7 MHz, and 6 MHz channels. Select the desired
channel bandwidth from the drop-down menu.
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Receiver Mode:

IF Filter:

Stream Priority:

Carrier start:

Carrier end:

To achieve high accuracy measurements, particularly for
MER and SNR measurements, the COFDM IF card sup-
ports two modes of operation.

For conventional COFDM reception, a relatively low
ultimate SNR is acceptable. For example at 64 QAM, an
ultimate receiver SNR of 30 dB can result in a reduction
in system performance of only 0.5 dB. However, for
more detailed analysis of COFDM constellations, a
much higher ultimate SNR is required, preferably in ex-
cess of 40 dB. For this reason, two modes of COFDM
operation are provided.

High Sensitivity mode gives the full dynamic range of a
conventional COFDM receiver, but at the expense of
ultimate SNR. The High Resolution mode modifies the
signal path to dramatically reduce the noise generated in
the receiver, giving a much higher ultimate SNR, but at
the expense of receiver sensitivity. So for general pur-
pose monitoring where the input signal may vary over a
wide range, typically -75 dBm and lower, high sensitiv-
ity mode is preferred.

If the signal is consistently greater than -50 dB, high
resolution mode provides better RF measurement perfor-
mance.

The COFDM receiver incorporates two stages of selec-
tivity. One of these can be bypassed in WIDE mode to
give a more accurate representation of the input spec-
trum flatness (at the expense of overall selectivity).

When hierarchical modulation is present, the transport
stream priority, HIGH or LOW, can be selected for anal-
ysis by the MPEG analyzer tools. When no hierarchy is
present, this defaults to HIGH priority.

When observing carrier amplitudes ahead of the channel
equalizer, this value sets the numerical value of the first
carrier to be displayed, and defaults to zero.

When observing carrier amplitudes ahead of the channel
equalizer, this value sets the numerical value of the last
carrier to be displayed, and defaults to the maximum
carrier number in the COFDM signal (1704 for 2K,
6816 for 8K modes).
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COFDM Instantaneous Graphs. The following instantaneous graphs are available
for the COFDM RF interface card.

RF constellation (all data carriers)

When the receiver is in RF lock, the constellation points
are displayed. According to ETR290, only the data pi-
lots are used for MER and EVM calculation. The sam-
ples collected are not real time, so there is some dwell
(delay) before a complete constellation is displayed. The
persistence of the display can be varied using the Persist
slider control at the bottom of the graph.

MER and EVM calculations are performed on the
constellation data according to the formulae given in
ETR290-101. This calculation specifically excludes the
TPS carriers.

Overall SNR (all continuous pilots)
A time line graph of measured Signal to Noise Ratio is
displayed, over the preceding 255 seconds.

Overall MER (all data carriers)
A time line graph of measured Modulation Error Ratio
is displayed, over the preceding 255 seconds.

Linear Amplitude response (selected carriers)
A linear amplitude response is shown for the carriers
selected using the carrier START and STOP controls.
Allows you to view and zoom in on frequency depen-
dent amplitude distortions.

Impulse response A channel response graph is shown, allowing time re-
lated distortions, particularly echoes, to be displayed
relative to the main signal. Echoes occurring before and
after the main signal are displayed. The graph is derived
form the linear amplitude response, transformed into the
time domain.

COFDM Trend Graphs. The trend graphs extend the principle of the instantaneous
graphs by graphing measurements over longer periods; periods range from one
minute to . Each graph is associated with a measurement that is also displayed in
the Readings panel on the right side of the display; the measurements have status
LEDs associated with them.

Individual trend graphs can be opened by making a selection from the drop-down
menu of the Trend graph or from the context menu of the measurement in the
Readings panel.

MTS400 Series MPEG Test System User Manual 2-79



TSCA - Using the Interface View

2-80

RF Interface - 8VSB

The following trend graphs are available for the COFDM interface card: Overall
RF lock, MER post-equalizer, EVM post equalizer, Pre-RS BER, Pre-Viterbi
BER, Input level, SNR, and RF Carrier Offset Frequency.

The settings and displays of the 8VSB RF interface card are as follows: 8VSB
Interface Settings, 8VSB Instantaneous Graphs, and 8VSB Trend Graphs.
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Figure 2-34: Interface View - RF - 8VSB

8VSB Interface Settings. The following 8VSB settings are available on the Open
Transport Stream - Real Time Analysis dialog box, and also in the Interface tab -

Controls area.

Tuner Frequency (kHz): Enter the required tuned (channel) frequency. Remem-

IF Spectrum:

ber to enter the center channel frequency, not the “pilot”
frequency.

This can be set to Normal or Inverse, to allow for fre-
quency conversions in the signal chain. Conversions that
use difference frequencies invert the spectrum; additive
conversions do not.
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Channel State: Available options are auto, static, dynamic and fast dy-
namic. Using these options you can match the receiver
equalizer to the expected channel conditions. The rec-
ommended default setting is auto.

NTSC Rejection Filter: This setting gives you control over the integrated co-
channel NTSC reject filter. Options are On, Off and
Auto. The recommended default setting is Auto.

Carrier Lock: This setting allows you to control the carrier lock range.
The Normal setting allows lock over a 150 kHz range;
Wide extends the range to £500 kHz. The recommended
default setting is Normal.

Tuner Phase Noise: ~ (Normal and High) This control modifies the carrier
loop bandwidth to allow the acquisition of noisy carri-
ers. Normal mode is recommended for general use.

Signal Detection NTSC: (National Television Standards Committee) and VSB
(Vestigial Side Band).

8VSB Instantaneous Graphs. The following instantaneous graphs are available for
the 8VSB RF interface card.

Symbol Distribution: This graph shows the samples received over time in a
falling vertical line display. In a noise free system, all
samples would fall on one of the eight vertical lines.
However, in normal systems the samples will be dis-
played distributed around the vertical lines. At the bot-
tom of the graph display, the sample values are
accumulated into a distribution histogram. The histo-
gram can be displayed in a linear or logarithmic format.

Signal to Noise (SNR) (after equalizer):
The SNR values are plotted in a pen-trace style, giving a
brief history of the collected values.

Equivalent MER: An MER (Modulation Error Ratio) calculation is per-
formed on the in-phase (I) data samples. The quadrature
data samples are ignored in this calculation.

Equalizer: The equalizer coefficients are plotted across the graph
display. The display illustrates the presence of multi-
path echoes by indicating how the equalizer is adjusting
to cancel them out.

NOTE. The Equalizer graph amplitude values are only approximate.
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RF Interface - QPSK/8PSK

2-82

8VSB Trend Graphs. The trend graphs extend the principle of the instantaneous
graphs by graphing measurements over longer periods. Each graph is associated
with a measurement that is also displayed in the Readings panel on the right side
of the display. The measurements have status LEDs associated with them.

Individual trend graphs can be opened by making a selection from the drop-down
menu of the Trend graph or from the context menu of the measurement in the
Readings panel.

The following trend graphs are available for the 8VSB interface card: RF Lock,
Equiv. MER, EVM, Pre-RS BER, Input Level, SNR after Equalizer, and Carrier
Offset.

The settings and displays of the QPSK/8PSK RF interface card are as follows:
QPSK/8PSK Interface Settings, QPSK/S8PSK Instantaneous Graphs, and
QPSK/8PSK Trend Graphs.
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Figure 2-35: Interface View - RF - QPSK/8PSK
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QPSK/8PSK Interface Settings. The following QPSK/8PSK settings are available
on the Open Transport Stream - Real Time Analysis dialog box, and also in the
Interface tab - Controls area.

Tuner Frequency (kHz): This value is the center frequency of the IF channel to
be received (that is, after downconversion in the LNB
where applicable). Any frequency can be entered; there
is no need to follow a channel plan. The frequency reso-
lution is determined by the tuner step size of 1 MHz.

Symbol Rate (kBaud): This value is the symbol frequency (Baud rate) of the
signal to be received, over a range of 1 to 30 MBaud.
You need to enter the symbol rate to a typical accuracy
of 1000 ppm to ensure successful lock.

Modulation Format: The card supports a number of modulation formats: Tur-
bo FEC 8PSK, Turbo FEC QPSK, DVB QPSK and Di-
gicipher ™ 1. Enter the appropriate format and puncture
rate (also known as the code rate) into the modulation
dropdown dialog box. A Scan function is also provided,
allowing automatic acquisition if the precise code rate is
not known.

LNB Power: The QPSK/8PSK card incorporates a regulated power
supply for control of a LNB (Low Noise Block) or simi-
lar equipment. The supply voltage, using the drop down
dialog box, is selectable between Off (default), 13V and
18V. The output current is limited to 200 mA maximum,
and is foldback limited to a low value in the event of an
overload.

LNB 22 kHz Tone: A 22 kHz tone is provided for control of an LNB (Low
Noise Block) or similar equipment. The tone, using the
drop down dialog box, is selectable between Off (de-
fault) or On.

QPSK/8PSK Instantaneous Graphs. The following instantaneous graphs are
available for the QPSK/8PSK RF interface card.

Constellation: I and Q data are collected from the QAM front end and
displayed as a conventional constellation of 256 points
by 256 points. The collected samples are not real time,
so there is some dwell (delay) before a complete constel-
lation is displayed. The persistence of the display can be
varied using the Persist slider control at the bottom of
the graph.
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MER and EVM calculations are performed on the
constellation data according to the formulas given in
ETR290-101

QPSK/8PSK Trend Graphs. The trend graphs extend the principle of the instanta-
neous graphs by graphing measurements over longer periods. Each graph is
associated with a measurement that is also displayed in the Readings panel on
the right side of the display. The measurements have status LEDs associated with
them.

Individual trend graphs can be opened by making a selection from the drop-down
menu of the Trend graph or from the context menu of the measurement in the
Readings panel.

The following trend graphs are available for the QPSK/S8PSK interface card: RF
Lock, MER, EVM, Pre-RS BER, Input power, and SNR.
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Many user interface concepts are used throughout the analyzer. The following

common elements are described in this section:

Windows Management

Icons

Graph Management
Timing Graphs

Bit Rate Graphs
PIT Graph

Now Playing Views
Parameter Edit
Event Logs

Bit Rates

EPG View

MPE Views
CaptureVu Features

Triggered Recording

Menu Bar and Options

Preferences

Script Files
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Windows Management

NOTE. For basic Windows operations, such as minimizing windows or using the
scroll bars, refer to the MS Windows documentation.

In addition to the standard windows management methods, the following
controls are added which allow the windows panes to be resized.

Horizontal and Vertical  Horizontal and vertical control icons are placed between adjacent panes. Clicking
Controls on an icon will expand the adjacent pane in the direction shown by the icon.

W

@ TR1

L -

The size of panes can also be controlled by placing the cursor over the horizontal
or vertical dividing bar so that it changes to a bidirectional arrow. The dividing
bar can then be dragged to the required position, as shown in Figure 2-36.
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Figure 2-36: Window size adjustments

Table Manipulation  In views such as the PID summary view, which take the form of a table, the
columns can be sorted in ascending or descending order by clicking the section
of the header bar on which the table is to be sorted. Similarly, column widths can
be adjusted by dragging the column divider bar to the required column width.

Icons

Icons are used in the TSCA to convey information about a node or function.

Table 2-3 and Table 2—4 show the icons used in the TSCA with a brief descrip-
tion of each. Table 2—5 shows the icons used in the quick link section of shortcut
menus.

NOTE. The display of all icons is context-dependent. Not all icons will be visible
in all views.
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Table 2-3: Object identification icons

Icon Description
@ Application Information Table (MHP)
n Audio

@a Conditional Access PID

sas Data stream

100 Packet

PCR

E Program

EE Programs

Sl table

{ 3 Sl table container
1 Sl tables

a Stream scrambled
= Subtitles

@ Teletext

h Video

Eﬁ?: Video + audio
Closed caption - CC-EIA608

Closed caption - CC-EIA708

=1
=]
m
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Table 2-4: Interface management icons

Icon Description

Open transport stream

View CaptureVu settings

Capture analysis

Bar chart

Pie chart

Link to

Preferences

Audible alarm

CaptureVu breakpoint

B B e o &M e ] W

Graph management

= Graph selection
@, Zoom in
Y Zoom out
hzy Show full dataset
| Hide/show limits
E Hide/show settling time indicators
i Rotate graph view
Packet management
b Remove all PID packets
M Remove PID packet
]Iﬂﬂt Add PID packet
=5 PID packet group
B PID packet placeholder

;g
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Table 2-4: Interface management icons (Cont.)

Icon Description

Go to first packet

Go to previous packet

Go to next packet

Open Go To Packet dialog box

(<]
[>]
Go to last packet

to previous view
-Oaack Go to previous vie

© Forwerd Go to next view

Table 2-5: Quick link icons

Icon Description
qt. Go to next red LED in current tree
FID View this PID in PID tree
t
]Q View packets with this PID

View packets in Packet tree

View PCR graphs

View this program’s PMT in Sl tree

#8H

View this test in Tests tree
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Graph Management

A number of screens displaying graphs are available in the analyzer. The graphs
are described in the relevant sections of this manual. This section describes the
management of the graphs user interface.

Four categories of graph are available: those relating to PCR measurements,
section timing, bit rates, and PTS (Presentation Time Stamps).

PCR measurement graphs include:
®  PCR Drift

®  PCR Inaccuracy

®  PCR Arrival Interval

B PCR Frequency Offset

m  PCR litter

Section timing graphs include:

®  Section Repetition Interval

®m  Subtable Inter Section Gap

®m  Subtable Repetition Interval

For streams received over IP, the PIT (packet interarrival time) graph is
available.

The graphs that can be displayed depend on the selection made in the navigation
view. However, the menus and options for the graphs are similar and as
described in the following pages.
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Measurement Background  Measurement points (2048 maximum) are held in a circular buffer.

NOTE. A circular buffer is an area of memory used to store a continuous stream
of data by starting again at the beginning of the buffer after reaching the end.

A graph set for full display will show the current measurement points. During
real-time analysis, the graph is constantly being filled (from the right to left), and
measurements moving off the left side of the display are lost. The time scale
(Y-axis) is started from zero each time that the node is accessed.

For some of the graphs, sufficient data must be gathered before meaningful
results can be displayed. The phrase “Settling Time” will be displayed briefly in
the graph area while the necessary data is gathered.

Overview  Figure 2-37 shows a typical timing graph display. In this example, a PID
carrying PCR has been selected, and two graphs are displayed: PTS Arrival
Interval and PCR Arrival Interval.

@ C:\Streams\bbc1aug27 generated timestamps.MPG - MPEG TS Compliance Analyser

File Wavigation Settings CaptursVu™ Record Help

B (@) Restart analysis | () Back () & preferences T @] | 0

Program | Tests | SIjPSI| PID | Packets N () Associated Tests | Timing Graphs | Bit rate Graphs
Graph:
=@ Al PIDs (47); Netwark Narme: Sandy Heath ~ R e o HEE B
#1-{Q) Reserved FIDs (6) Data at Cursar
= Ret; ol PID: st 41
o 53;‘?)”5; . 25‘2 'aag ) Packet 123,772 UTC 7715422 DatefTime 0:0007.715
(0x258) 2n 0. Jitter _ Inaccuracy - PCRArrival Inte...
5 Q PID BN (0x259) A Drift - Freq Offset - PTS Arrival Inte... 400
=-§8 PID 602 (0x254) A
. @ 15PD in 0 Max 105 CIE)
e 0 PID 603 (0x258) (=) pean 3941 Std Dew 2173
0 1EPD PID 600 (0x258): PTS Arrival Interval

QD PID 10 (0x262) =R E)
LD PID 611 (0x263) A

=
=

=
2
7

PID 621 (0x260) 73
FID 622 (0x26E) 7
@ FID 623 (0x26F) (2

4 PID 640 (0x280) ' B

o
2

PTS Arrival Interval (ms)
@
3

- PID B4 (0x281) A 20
- PID £43 (0x253) (=2 013 513 1043 1513 2013 2513 3013
..... Q) FID 650 (0x264) 351 Time (seconds)
+-§8 FID 651 (0x28E) § < S
e $8 P B2 (0x280) | Min 5 =5 = &
QD PD 653 (0x280) Mean 3486 Std Dev g8 -
) PID 660 (0x294) A D
() PID 661 (0x295) § PID 600 (0x258): PCR Arrival Interval

50

5]

(D PD 1005 (0x3ED)
- §§ PID 1008 (0x3EE)
- §8 PID 1007 (0x3EF)

T

+-$§ PID 1009 (0x3F1)

PCR Arrival Interval (ms)
S oW s
s 8 8

- §§ PID 1010 (0x3F2) 0

L PID 101 (0x3F3) a1

- $8 PID 1012 (0x3F4) 0126 5126 10126 15126 20126 25126 30,126

#-$8 PID 1013 (0:3F5) Time (seconds)

() PID 1014 (0x3F8) §3i o < >

T3 Avallabiity Q)| Sync Q| Bt rate 24.128337 Mbps @ 158 |Packet Size : 204 511,359 Packets||DVE| No Extensions| [l B

Figure 2-37: Timing graphs
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Within the category, the X axis is common to the all graphs. A horizontal scroll
bar allows you to select an area for inspection when the graph extends beyond
the display area.

Cursor Data and Control A cursor can be displayed on the graphs allowing you to see accurate measure-
ments in the adjacent data panel. You can place the cursor by clicking any data
point on one of the graphs. Note that the cursor is displayed at the same point on
all of the visible graphs.

Data at Cursor

Packet 123,772 UTC 7.715,122 Date/Time 0:00:07 715

0. Jitter - Inaccuracy - PCR Arrival Inte... -

Drift - Freq Offset - PTS Arrival Inte... 400
0

< il ES

]

Figure 2-38: Graphs - cursor

A tooltip is displayed when a point is selected giving the X and Y coordinates of
the point; the values of these will vary depending on the graph.

Data associated with the selected point will also be displayed in the statistics
panel (above the graphs). The displayed values (maximum, minimum, mean and
standard deviation) are calculated for all of the data that is received while the
navigator node is highlighted.

Similarly, data for all graphs is displayed in the Data at Cursor panel. A link to
the associated packet is provided in the shortcut menu.
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The cursor can be moved either by clicking a new position on the graph, or one
point at a time by using the left or right controls on the keyboard.

Graph Menu and Toolbar  The Graph Toolbar allows you to select and control the available graphs (see
Figure 2-39).

o CssOCiated | est 5 | Timing Graphs | Bic rad:
Graph
TR e e HWEE @
3 vailable Graphs
» | PCR Cwverall Jitker D
¢ PCR Inaccuracy P
1 v PCR Arrival Interval g
PCR. Dorift

T PCR Frequency Offset B
= PTS Artival Inkerval n
]
E
= « Packet Interarrival Time (PIT)
[1:]
2 Add Al Graphs .

Figure 2-39: Graph toolbar

At the left end of the toolbar, a drop-down menu allows you to select which
graphs are to be displayed. Only graphs for which data is available are listed. See
Timing Graphs, page 2-97 for an explanation of the graphs.

The remaining graph controls are as follows:

Icon Description

E}.. Zoom in

El. Zoom out

" Return graphs to full scale display
(All graphs can be returned to full display by double-clicking
anywhere in the graph display area.)

Hide/show out-of-range indicators

Hide/show settling time

® | | E

Rotate graph layout
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The graph shortcut menu can be displayed by right-clicking anywhere in a graph
display area. The options on the menu are applicable to only the graph from
which the menu was selected.

PID 600 {0x258): PTS Arrival Interval
B Add/Remove Graph PCR Owerall Jitter

PCR Inaccuracy

[ show Limits

B PCR Arrival Inkerval
PCR Drift

& Zoom In PiCR Frequency OFfset

G, Zoom Cuk

v PTS Arrival Interval

il 4dd Al Graphs |‘
Quick Links: INHH“.H"N““"H"IF|IIF'|I|||||||J||I.|.|| | |

G view, Packet 310,311 in Packets Tree
1009090 0001 T 0000

Figure 2-40: Graph Shortcut menu

The title bar displayed at the top of the menu shows which object the graph
applies to (for example, PID 600).

Adding and Removing  Graphs can be added by selecting them from the shortcut menu or from the
Graphs  drop-down menu either in the toolbar or from the top right corner of any
displayed graph. All graphs can be opened by selecting Add All Graphs from the
same menu. Each graph type can only be displayed once.

Graphs can be removed by clearing them from the shortcut menu or by clicking
the close icon in the top right corner of the graph to be closed.

Out of Range Indicators  Each graphed measurement has limits set either by default (derived from the
stream interpretation standard) or as modified by the user (see Parameter Edit,
page 2—104). If the limit is exceeded, an error is flagged.

Limits imposed by the test parameters can be displayed on a graph by clicking
the Out of Range indicator icon (see Figure 2—41). In this example, the PTS
Arrival Interval has been set at 700 ms. The area outside the limits is shaded
(red). The Y axis is rescaled to show the maximum and minimum data points.
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Data ab Cursor
Packet

0. Jitter
Drift

@ hssociated Tests | Timing Graphs | B rate Graphs

S o R %E = Quick Linl

[Show the out of range indicators,
[The minimum and maximurn limics for the displayed graph
lare shown. The limits can be changed using the Pararnet

ks -

e 0:00:07.715
ers dialog.[ival Inte... B
—PTS ATTival Inte... 100

- FTEqUITEET

Figure 2-41: Out of range indicator

2-96

4 -
QD Associated Tests | Timing Graphs | Bit rate Graphs|

e R @ | B, % M = Quick Links | v
Data at Cursor Hide the out of range indicators]

Packet 123772 OTC 7.715,122 Date/Time 0:00:07 715
0. Jitter - Inaccuracy - PCR Arrival Inte... -
Drift - Freq Offset - PTS Arrival Inte... 100

Settling Time  Some of the graphs in the TSCA require a number of samples to be available
before meaningful results can be displayed. The period during which sufficient
samples are being gathered is referred to as the settling time. During this settling
time, the graph is grayed out and displays the phrase “Settling Time”.

Zoom Feature  You can zoom graphs in and out using the controls on the menu bar or from the
Graph Menu. An area of a graph can also be expanded by holding the right
mouse button and dragging a rectangle around the area of interest.

Zooming (in
the cursor po

or out) is centered on the middle point of the graph, irrespective of
sition. Both axes are expanded/contracted to accommodate the

revised display. The graph is expanded or contracted by 25% of the displayed
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Timing Graphs

area each time that the control is used. Double-clicking on a graph rescales the
axes to show the complete plotted data set.

If you hold the shift key when the zoom control is clicked, the Y axis is locked
while the X axis is expanded or contracted.

If you hold the control key when the zoom control is clicked, the X axis locked
while the Y axis is expanded or contracted.

During real-time analysis, expanding (zooming in) an area of a graph generates a
static snapshot of the graph. Because of the way that the measurements are stored
in the circular buffer, the display will eventually clear. The only way to redisplay
the graph is to return to full-scale display.

Table 2—-6 shows the timing graphs that are available for PIDs carrying PCR and
PTSs. If a PCR PID is also carrying time stamp information, the full set of
graphs will be available.

The graphs available will depend on whether the PID is carrying PCR and/or
time stamp (TS) information.

Table 2-6: Timing measurement graphs

Graph Type PID + PCR
PCR Inaccuracy V-

PID + PCR + TS

PCR Arrival Interval V

PCR Drift Rate -

PCR Frequency Offset -

PCR Overall Jitter -

NIY[X Y| YN

PTS Arrival Interval

Descriptions follow of each of the measurements. Adjustments can be made to
each of the measurement parameters.

If the interval exceeds the limits displayed on the screen, the scale is adjusted
automatically as necessary to include the maximum displayed values.
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PC

2-98

PCR Inaccuracy
(PCR_AC)

PCR Arrival Interval

R Drift Rate (PCR_DR)

PCR Frequency Offset
(PCR_FO)

PCR Overall Jitter
(PCR_0OJ)

NOTE. As with other parameter value adjustments, it is important to note where
the adjustment is being made from. If the adjustment is made with a test node
highlighted, all PIDs will be measured against that value. If the adjustment is
made with a PID highlighted, only that PID will be measured against the
modified value.

The PCR Inaccuracy graph shows the difference between the actual and expected
values for each PCR on the Y-axis. Expected PCR values are calculated from the
byte index of the PCR.

The default limits are set to £500 ns.

The Maximum PCR Accuracy Error limit can be adjusted by modifying the Max
PCR accuracy error.

The PCR Arrival Interval graph provides a display of the time interval between
successive PCRs, during the last 256 PCRs. The interval is displayed on the
Y-axis. The default limit (Maximum Repetition Period set in ETR 101 290

test 2.3) is 40 ms.

The PCR Maximum Repetition Interval limit can be adjusted by modifying the
PCR max repetition interval.

This Drift Rate graph shows the rate of change of PCR Frequency Offset, which
is often very small. It is calculated using PCR Frequency Offset measurements.

The maximum PCR Drift Rate limit can be adjusted by modifying the Max PCR
frequency drift rate parameter.

The Frequency Offset graph shows the difference between the program clock
frequency and the nominal clock frequency (measured against a reference that is
not PCR or transport stream derived).

PCR Frequency Offset is a measurement of the error in the PCR frequency from
the specified 27 MHz; the MPEG specification sets the limits at 810 Hz.

The Maximum PCR Frequency Offset limit can be adjusted by modifying the
“Max PCR frequency offset” parameter.

The PCR Overall Jitter graph shows the time interval between the actual value of
the PCR and its expected value based on its arrival time.

The Maximum PCR Accuracy Error limit can be adjusted by modifying the Max
PCR overall jitter parameter.
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MTS400 PCR  Demarcation Frequency. The PCR measurements provided by the MTS400
Measurements and Transport Stream Compliance Analyzer are defined by TR 101 290. Appendix I
Settling Time of TR 101 290 describes the measurements in detail, and also introduces the
concept of the “demarcation frequency” at which PCR errors are separated into
drift errors or jitter errors. Errors below the demarcation frequency are measured
as drift, while errors above that frequency are measured as jitter.

TR 101 290 also defines three standard demarcation frequencies, MGF1
(10 mHz), MGF2 (100 mHz), and MGF3 (1000 mHz), at which the PCR
measurements can be made, and provides for a user-definable demarcation
frequency, MGF4.

From the menu bar, select Settings > PCR filter settings... to open the PCR
Drift/Jitter Demarcation Filters dialog box (see Figure 2-42). Any PCR error
below the low-pass filter cutoff frequency will be measured as drift; any error
above the high-pass filter cutoff will be measured as jitter.

PCR Drift/Jitter Demarcation Filters

These filter settings are used to distinguish between PCR drift and jitter.

any PCR error below the low pass filker cubaff frequency will be measured as drift,
while any error above the high pass Filker cutoff will be measured as jitker.

Far rore information about these dernarcation filters, see ETSI TR 101 290 (5.2.2 and Annex 17,

PCR_F2/DR Low Pass Filker PCR_&C /0] High Pass Filker

(© MGF1 {10mHz} (O MGF1L {10mHz)

() MGF2 {100mHz) (%) MGF2 {100mHz)

() MGF3 (1000mHz) () MGF3 (1000mHz)

() MiaF4 mHz () MiEF4 mHz
Measurement settling kime: 500 Measurement settling bime:  S0s

Parameter changes will take effect when analyzis i= restarted.

[ Ok ] [ Cancel

Figure 2-42: PCR Drift/Jitter Demarcation Filters dialog box

The filters can be set to any of the standard MGF profiles, or a user desired
cut-off frequency, by selecting MGF4 and entering a value between 1 mHz and
10000 mHz (10 Hz).

Alternatively, these filter values can be changed by selecting Settings >
Parameters... from the menu bar, scrolling to the appropriate parameters, and
making the required changes.
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Edit the parameter by clicking in the Yalue column. Press ‘Esc” to cancel.
Parameters which have been changed from their nominal values are displayed with & green background.

PCR_FOUDR low-pass fiter cutoff frequency 10 mHz 1 10000 10
PCR_CuUiAC high-pass fiter cutaff (0 for same... 100 tHz u] 10000 100

Figure 2-43: PCR parameters - Filter settings

Please note that the TR 101 290 drift limit of 75 mHz/s is only defined at a
demarcation frequency of 10 mHz. As the low-pass filter frequency is increased
above that value, more of the PCR jitter will be measured as drift, and so the
measured drift values will increase. If you are attempting to check that your
source PCR clock is compliant with the TR 101 290 limits, the low-pass filter
cut-off frequency should be set to 10 mHz.

Settling Time. All of the PCR measurements that depend on demarcation filters
have a settling time. The measurements will not return valid values before this
time elapses. The settling time is indicated on the PCR graphs in the TSCA.

This settling time is inversely proportional to the cut-off frequency of the
demarcation filter. This means that there is a trade-off between reducing the filter
frequency to improve drift measurement accuracy and increasing the time it takes
to obtain any drift measurements at all.

Table 2-7: PCR settling times

TR101-290

Filter cut-off Settling time | profile Comments

10 mHz 500 s MGF1 TSCA default for PCR_FO/DR
low-pass filter cut-off; drift limit of
+75 mHz/s is only applicable at this
level

100 mHz 50s MGF2 TSCA default for PCR_OJ/AC high-
pass filter cut-off.

1000 mHz (1Hz) 5s MGF3

1 mHz - 10,000 mHz |5000s-0.5s | MGF4 User-defined profile

For more information about PCR measurements, please read the PCR Measure-
ments Primer, available on the Tektronix Web site (www.tektronix.com).
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PTS Graph

Bit Rate Graphs

PIT Graph

MTS400 Series MPEG Test System User Manual

Presentation Time Stamps (PTS) indicate the exact moment where a video frame
or an audio frame has to be decoded or presented to the user respectively. The
PTS graphs show the PTS arrival intervals. (See also Graph Management,

page 2-91.)

Bit rate graphs are available on program and PID nodes. (See also Graph
Management, page 2-91.)

@ C:\Streams\bbc1aug27 generated timestamps.MPG - MPEG TS Compliance Analyser

Fie Navigation Settngs Capture\™ Record Help
& @Restart Analysis @Ea[k .Forward & Preforences U @] | 08
Program [ Tests | sifPsi | PID | Packets| ¥|[ @ nssocisted Tests | Timing Graphs | Bt rake Graphs

R e XEH B

(=@ Transport Stream: Id 4103, Network Name: Sandy Heath
@ Program 4167 BEC ONE "2 B ol Ewsay
@ PID 500 (0x258) 'S

uTC
~{Z) PID 6011 (0x258) A
8 P 802 (0x258) A

- Date/Time - Bit rate

FID 1005 (0x3EE) §
~§8§ PID 1007 (0x3EF) i

@ PMT PD 4167 (0x1047) B}
Frogram 4231 BBC TWO ‘2
Frogram 4351 BEC CHOICE ‘e
Program 4415 BBC NEWS 24 '@
@ Program 4479 BBC TEXT 31

@ Program 4543 BBC PARLMNT 73

<

15 Avalabiity @ 5ync @) Bitrate 24.128377 Mops @ 188 | Packet ize : 204 511,359 Packets | DVE| | Ho Extensions |

Figure 2-44: Bit rate graph

The PIT Graph displays the mean interarrival time of IP packets. This can be
viewed from the Transport Stream node in the Program view. It can also be
viewed alongside other timing graphs for PIDs with PTS and/or PCR informa-
tion. This can help you coordinate apparent problems with PCR and PTS timing
with IP packet timing.
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Now Playing Views

The Now Playing tab provides thumbnails of the video content at the transport
stream and program node levels. Icons at the top right of the now playing screen
provide three levels of detail and layout of the thumbnails. Thumbnails,
Summary, and Details. Figure 2—-45 to Figure 2—-47 illustrate the level of detail
provided by each icon.

¥ C:\Streams\bbc1aug27 generated timestamps.MPG - MPEG TS Compliance Analyser
File Mavigation Settings Capture¥u™ Record Help

8 (@) restart analysis | () pack () & pereences | @] [ @

Program | Tests | sPst | PID | Packets ¥/ Summary | Mow Playing | MPE Sessions

@a‘ B

Q) P 600 (1:258) '2n® BBC ONE BBC TWO BBC CHOICE [Thumbnais ]
+-{Q) PID 601 (02259) A
~-$8 PID 602 (0x258) A
@) PID 603 (0x258) (2
~-4J) PID 650 (0x284) 11

88 PID 1007 (Dx3EF) $5i{
Q) PMT PID 4167 (0x104T) B

@) Program 4231 BEC TWO &3 D [l P 600 (0x258) D [l Pi0 610 (0x262) D [l PiD 620 (0x26C)
@ Program 4351 BEC CHOICE 'ap
- Pragram 4415 BEC NEWS 24 &3 BBC NEWS 24 BBC TEXT BBC PARLMNT

@ Program 4479 BEC TEXT j§1
@ Program 4543 BEC PARLMNT A

X 2

PID 650 (0x28A) B> B Pweso o299

> W P60 (0x280)

73 dwvailabiity ()| Sync |8t rate 24.125337 Mbps @ 185 | Packet Size : 204| | 511,359 Packets | DB || No Extersions | [l &

Figure 2-45: Now Playing - Thumbnail view
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treams\bbc1aug27 generated timestamps.MPG - MPEG

File Navigation Settings

() restart Analysis (D) Back ()

Capturesu™ Record  Help

Compliance Analyser

& ereferences | P[] [ @

Program | Tests | SPsl | PID | Packets

4
¥

=@ Transpart Strearr I 4103, Network Narme: Sandy Heath
=) Program 4167 BBC OME "
() PID 600 (x258) e
+-{Q) PID 601 (02259) A
8 P02 (02580 A
@) PID 603 (0x258) (2

- PID 1008 (Dx3ED) 31}
$8 PID 1008 (0x3EE) 381t
8 Pi0 1007 (0x3EF) $Bi(

Q) PMT PID 4167 (0x1047) B
@) Program 4231 BEC TWO &3
@ Program 4351 BEC CHOICE 'ap
@ Program 4415 BEC NEWS 24 &
@ Program 4479 BEC TEXT j§4¢
@ Prograin 4543 BEC PARLMNT 7

Summary | Now Playing | MPE Sessions
5] [=]
&
BBC ONE BBC TWO Summary
’
A
> B P 6oo x256) P> W P60 ox262)
Stream type 2 (0x02) (MPEG-2 Video) Stream type 2 (0x02) (MPEG-2 Video)
Format 720%576i (9 + 16) Format 720x576i (9 + 16)
Profile/Level Main @ Main (4:2:0) Profile/Level Main @ Main (4:2:0)
Now The Sound Of Music Now Ready Steady Cook
Next BBC News Next The Weakest Link
BBC CHOICE BBC NEWS 24
B> W PiD 620 (0x26C) P W P04 x2s0y
Stream type 2 (0%02) (MPEG-2 Video) Stream type 2 (0x02) (MPEG-2 Video) 2

73 dwailabiity )| Sync () |Bit rate 24.125337 Mbps @ 185 | Packet Size : 204 || 511,359 Packets || DWE || No Extensions | | [l

Figure 2-46: Now Playing - Summary view

bc1aug27 generated timestamps.MPG - MPEG TS Compliance Analys

Eile  Mavigation

i3 0 Restart Analysis @gack @
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4
>

Summary | Mow Playing | MPE Sessions

Transport Stream: Id 4103, Network Name: Sandy Heath
Program 4167 BEC ONE &
D FID 500 (0x258) 'enil)
() PID 501 (0x253) A

D PID B50 (0:284) J§1¢
$8 PiD B51 (0288) 191¢
$8 PID 552 (0x280) 01t
@ FID 1005 (IX3ED)

88 PID 1007 (OxaEF) 4E
£ PMT FID 4167 (0x1047) B
@ Program 4231 BEC TWO &0
@) Program 4351 BEC CHOICE &
@) Program 4415 BEC NEWS 24 'En
@ Program 4473 BEC TEXT 11}
@ Program 4543 BBC PARLMNT /3

DEH@

Program 4167 (0x1047) BEC ONE
Stream type

2 (0x02) (MPEG-2 Videa)
Video Attributes

Harizontal Size: 720

Verlical Size: 576

Frame Rate: 25fps

Bit Rate: 15000000 bps

VBV buffer Size: 224 KB
Aspect Ratio: 9 + 16

Profile and Level: Main @ Main
Progressive Sequence: false
Chroma Format: 4:2:0

Low Delay: false

B> W PG00 ox258)

Program 4231 (0x1087) BBC TWO
Stream type

2(0x02) (MPEG-2 Video)
Video Attributes

Horizontal Size: 720

Vertical Size: 576

Frame Rate: 25fps

Bit Rate: 4750000 bps

VBV buffer Size: 224 KB
Aspect Ratio: 9 + 16

Profile and Lavel: Main @ Main
Progressive Seguence: false
Chroma Format: 4:2:0

Low Delay: false

P> W P60 0x262)

Program 4351 (0x10FF) BBC CHOICE
Stream type

Detall

The Sound Of Music (13:25 -
ouTe)

Now

with Ainsley Harriott. Simmer and
enjoy!

Next

T5 Availabilty Q| |Sync @ Bitrate 24.128337 Mbps @ 188 || Packet Size : 204| 511,359 Packets | DVB| Mo Extensions i

Figure 2-47: Now Playing - Detail view
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Parameter Edit

2-104

Each of the error states displayed on the user interface are the result of making
one or more measurements or tests on the analyzed transport stream. The
displayed tests are derived from the selected interpretation standard. Additional
proprietary tests are also included.

Some measurements and tests translate directly to an error state, and others are
the result of a combination of tests. For many of the tests, you can affect the
result by varying parameters that influence the test result, for example, maximum
and minimum bit rate values, although the test result may not then conform to
the chosen interpretation standard.

Figure 2-48 shows the parameters that are available for the ETR 101 290

test 2.5. Figure 2-49 shows the parameters that are available for a single PID
under ETR 101 290 test 2.5. Not all parameters applied to a test are necessarily
applied to a PID.

@ localhost - MPEG TS Compliance Analyzer [i=1e3]
File MNavigation Settings CaptureVu™ Record Help
~ i Captureiu™ Recard
B (B Restart aneiyss Q) Back () & preferences. T ] @ B @ am B m
4 N
Pragram | Tests | supsi | pip | Packets ¥ Associated Pids |
= @ Al Tests 25 PTS
= @ TR101 230
@ Friority 1
o @ Priority 2 @ PID110 (BEE)
@ 2.1 Transpurt @ PID 120 (1:78)
Q220Rc @ FID 130 (082
@ 235 PCR Repettion 8 PID 210 (0xD2)
(@ 23k PCR Discontinuty Indicator PID 220 (0xDC)

PID 230 (0EE)
o

FID 310 (01 35)
S PTS Qo
@ PD 210 (0:02) @ PID 320 (0x140)

@ 24 PCR &ccuracy
5PTS

@ P 20:00) @ PID 330 (1 48)

Q@ PID 310 (0x138) Q PID 410 (01 94

@ PO 410(0x194) @ FID 420 (0x1 Ad)

@ PID 510 (0x1FE) @ PID 430 (Doct AE)

Q@ 26caT (@ FID 510 (Ox1FEY

@ Friorty 3 @ PID 520 (0x208)

= Q) Cther @ PiD 530 c0x212)
= ) Table Tests

@ Any Table Syrtax aw
@ Table 1t Error
@ Timer Error
Q) EIT PF Presence Error
(@ PAT Missing

Event Log | Parameters |

8 EETAf;jL:szzﬁ PTS arrival history length 32 integer = 0 1 80 32
E Max PTS repetition interval 700 ms 100 5000 700

@ EIT Actual FF Missing

(@ TOT Missing

(@ PATPMT Consistency

QD PATISDT Consistency

() Script validation Error

() Script Conformance ¥arning

@ Miscellaneous
() SFNErrar

15 avalasity @ |sync @)||Bt rate 41470838 Mops @ 188 | Packet Size: 188| |DVB | o Bxtensions | Irterface : DVB Paratel | [l B

Figure 2-48: Test parameters
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@ localhost - MPEG TS Compliance Analyzer,

M Navigation Settings Captweyu™ FRecord Help

B (©) Restart srabysis | () pack @)

& preterences T @) @ "URE @ am B ]

Program | Tests | 5iPsi | PID | Packets

4
b

Associated Pids |

= @ Al Tests
= @ TR101 200
@ Pricrity 1
= () Priority 2
@ 21 Transport
@ 22CRC
@ 23.aFCR Repettion

(@ 24 PCR Accuracy
= ) 25FTs
(@ PID 210 (0x02)
@ FID 220 (0xDC)
Q) FID 310 (0x136)
(@ PID 410 (0x194)
(@ FID 510 (0x1FE)

() SFN Error

<

(D 2:3b PCR Discortinuity Indicat

>

included in this test:

(J PID 110 (0xBE)
@ PID 120 (0:7E)
@ FID 130 (0x82)

(@ PID 230 (0xEB)
@ PID 310 (11 38)
@ PID 320 (01 40)
@ PID 330 (Doct 4)
@ PID 10 (01 98)
QD PID 420 (0x1 44)
@ PID 230 (01 AE)
@ PID 510 (IFE)
@ FID 520 (0x208)
@ PID 530 (x212)

Event Log| Parsmeters |

2.5 PTS PID 220 (0XDC)
Description
Wi PTS repetfion interval

T TR R R
700 s ms 100 5000

700

15 awailabity Q| Sync @ |Bi rate 41471001 Mbps @ 165| Packet Size : 185 |DVB | No Extensions | Interface : DVB Parallel | [

Figure 2-49: PID test parameters

Each test parameter entry includes the following fields:

Description of the parameter.

Value - the current setting. If the setting is the same as the nominal value, an

icon will also be displayed in this field.

Units in which the measurement is made.

Maximum and minimum values. These are the maximum and minimum

values recommended by the selected standard.

Nominal value. This is the value or setting recommended by the selected

interpretation standard.

It is important to understand the difference between default and nominal values.
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If a parameter value is set for a test, it becomes the default value for the test and
for all PIDs subject to that test. PIDs using the default value will have a bullet
icon displayed in the Value field (see Figure 2-50).

Figure 2-50: Parameter value - default icon

However, you can also set individual PID parameter values. The value set is
applied to only that PID, not to the other PIDs using the same test or the test
default value.

The nominal value is provided by the interpretation standard; it cannot be
changed using the user interface.

Changing a Test  To change the value of a test parameter:
Parameter Value o )

1. Click in the Value field.

2. Enter the required value.

3. Press Enter.

NOTE. For a new value to take effect during deferred analysis, the stream must
be closed. Select Restart Analysis fo open and reanalyze the stream.
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Access to All Parameters

All parameters are accessible from the Parameters menu option (Settings >
Parameters...). Parameters are initially listed in alphabetical order. To quickly
search for a parameter, enter text in the search field, for example ‘BER’. Only
parameters containing the entered text in their description will be displayed. You
can clear search text by selecting the button adjacent to the search field.

Parameter values can be changed in the same way as individual parameters.
Changes made to values in this dialog box are also applied to the individual PID
parameters, since changes made here become the default value for the parameter.

E‘H Parameters |
Edit the parameter by clicking in the Yalue column. Press "Esc’ to cancel.
Alternatively, use the keyboard cursor keys to navigate around the tahle, and Cirl-Tab to toggle between the table and the
huttons. Parameters which have been changed from their nominal values are displayed with a green background.
To guickly search for a parameter, enter a string (eg "PCR" and only parameters containing that string will be listed.
Units Min Maminal
Stream Parameters (101) -
AT min zection repetition interval 10000 ms 1] 100000 10000 :1
AT obsolescence count 10 integer =0 & 100 10
Allowy DI teDovwnloadScenario (f present)too... 1 kool 1] 1 1
EAT max repetition interval 10000 ms 2000 0000 10000
BAT min section repetition interval 25 ms o 100 25
BAT obsolescence count 25 integer = 0 3 100 25
CAT max subtable repetition interwal 10000 s 100 100000 10000
CAT obsolescence count 25 integer =0 & 100 23
CAT present timer 2000 s 100 30000 2000
CDT max subtable repetition interval EO0000 ms 10000 2340000 EOOO00
Dl default timeout period o s a 300000 1]
Dl e dowwnload cormpletion time: 1] s 1] 1000000 1]
Dl mac< repetition interval 5000 ms 1] 300000 000
Ll min repetition interyal 100 s a 300000 100
D=l default timeout period 1] ms 1] 300000 1] ﬂ
Set All to Mominal | Close |

Select the Set All to Nominal button to return all parameter values to their
factory settings. During deferred analysis, the current stream will need to be
closed and reopened (reanalyzed) for the new parameter settings to take effect.

Event Log

The event log displays a history of events related to a selected item. When no log
is available, the message “No log entries were found” is displayed. In a log,
events are placed in chronological order (with the most recent at the top).

Event log displays are context-dependent; the view and object that is currently
selected will dictate the content of the associated log. For example, with the
transport stream node selected in the Programs navigation view, the associated
event log displays all events. Similarly, with a single PID selected, the associated
event log only displays events relevant to that PID. Exported logs are similarly
context-dependent; only currently displayed events will be exported.
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Event Log Control The event log will normally display the most recent event at the top of the log.
Past events will be scrolled down the screen; not all of these event entries can be
viewed on a single screen, even in a maximized Log View window.

If events are constantly being generated, an event entry may pass out of view
before you have a chance to examine it.

However, if you scroll down to view a past event, the viewing window will
remain fixed on that entry, even though events entries are still being added at the
top of the log view. This is evident by the scroll box continuing to advance
towards the bottom of the screen.

The event entry being viewed will eventually move to the bottom of the event
log. At this point the entry will be lost, the view will return to the most recent
entries at the top of the screen, and automatic scrolling will recommence.

Event Log Pinning  Another way of viewing a single event in a stream of log events is by pinning the
log. By pinning the log, you are taking a snapshot of the log at a particular
moment in time; you can then move up and down the pinned log as required.
Newly generated events will continue to be generated but will not be displayed
until the log is unpinned.

You can pin the log by selecting the Pin icon or Pin Log from the shortcut menu.

Shows that the log is not pinned

Select to pin the log

Shows that the log is pinned

e I

Select to unpin the log

When the log is pinned, it is displayed against a blue background and the pin
icon is changed.

Note that pinning the log may take a few seconds. The whole log is saved, up to
1000 entries.

The log will remain pinned until you select the Pin icon or display another
TSCA view.
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Exporting the Event Log

Color-Coding Events

You can export the log (pinned or unpinned) in either XML or CSV format.

You can export the log by selecting the Export icon or Export Log from the
shortcut menu.

A

Select the format in which the log file is to be saved, either xml or csv, and a
location for the file.

Specific event types can be color-coded in the display to allow them to be
identified more easily (as shown in Figure 2-51). Color-coding can be done from
any event log display. The color-coding dialog box is available from the event
log shortcut menu.

@ 1R 101 200 | (D Cther | (O SFM Error | Event Log

Transport Stream: Id 1, Network Name: ADHERENT NETWORK
Packet tion
o 25-Feb-2005 144 54 14607547 TR 101 290 error 2.5 (PTS_error) : Timer pid 220 end, duration 45ms
[+ 28-Feb-2005  14:4249.736 14606523 TR 101 290 error 2.5 (PTS_error) © Timer pid 220 start
o 28-Feb-2005  14:41:50.376 12969735 TR 101 280 error 2.5 (PTS_error) : Timer pid 310 end, duration 40ms
[*] 28-Feb-2005  14:41:50.336 12963636 TR 101 290 error 2.5 (PTS_error) : Timer pid 310 start
o 28-Feb-2005  14:41:50.261 12966569 TR 101 290 etror 2.5 (PTS_error) @ Timer pid 410 end, duration 40ms
o 28-Feb-2005  14:41:50.251 12966294 TRA01 290 error 2.5 (PTS_error) : Timer pid 210 end, duration 40ms
° 28-Feb-2005 14:41:50221 12965466 TR 101 280 error 2.5 (PTS_errar) @ Tirmer pid 410 start
[+ ] 25-Feb-2005  14:41:50.211 12965192 TR 101 290 error 2.5 (PTS_error) : Timer pid 210 start
o 25-Feb-2005 14:41:50146 12963399 TR 101 290 error 2.5 (PTS_errar) : Timer pid 510 end, duration 40ms
(ﬂ FRFeh NS 44-41-5010R  129R779R TR AN 290 arrar 2 5 (PTS arrar - Tirer nid 510 start

Figure 2-51: Event log - color coding
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1. Highlight the event type and select Color from the shortcut menu
(see Figure 2-52). Figure 2-53 shows the Color dialog box.

@ TR 101 290 (248) | (@ Other | () SFN Error| = Event: Log |

Transport Stream: Id 4103, Network Name: Sandy Heath ER ]

| ion repetition errar (e g
TRA01 280 error 1.6 PID_error pid 603 [0x25h] timeout: sta

Event ID: 14679

508431 TRA01 290 error : minimutn any section repetition error (i @ Export Log...
4594124 SOT Timer error end, duration 201 7ms _h Pin Log
- TRA01 280 error 1.6 PID_error pid 643 [0x253] timeout: stsy
: ST Timer errr stor IR
4927452 TRA01 280 error ; minimum sny section repetition error (d: Reeset Calour
492055 TR 101 280 error - minimum sy section repetition error (e Feset All Colours
mprve T A e < it et e oo i —enee e Quiick Links: 4

100 View Packet 509,815 in Packets Tree | —

Figure 2-52: Event log - shortcut menu - color

¥ Color

Recent:

Presvieswy

] -

D Sample Text Sample Text

[ 8] H Cancel H Reset ]

Figure 2-53: Event log - color dialog boxes
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2. Select the primary display color.

The color can be specified from the Swatches tab. It can also be specified in
HSB (Hue, Saturation, Brightness) or RGB (Red, Green, Blue) terms by
selecting the appropriate tab and entering the required values.

3. Select OK. All events of the same type are now highlighted in the selected
color.

The color-coding on a single event type can be removed by selecting Reset Color
from the Event Log shortcut menu. Color-coding can be removed from all event
types by selecting Reset All Colors from the shortcut menu.

Bit Rates

In a stream, bit rates are calculated and displayed for the following:
®  Transport stream

®  Programs

®  PIDs

The display choices (bar chart or pie chart) and management of the display are
similar for each type.

Select the appropriate icon to switch charts:

Bar chart E & <~ Piechart

Figure 2-54: Bit Rate display selection

Bar Charts The following information is included with the bit rate bar charts:
®m  Error status (LED)
®m  Object name (Program or PID name)
®m  Stream type (PIDs only)
B Bit rate bar including change bars and limit markers, where relevant

®  Bit rate statistics (including the current bit rate, the bit rate expressed as a
percentage of the overall bit rate, and the maximum and minimum values
reached during analysis).
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Summary | Mow Playing | MPE Sessions

|F & Transport Stream: Id 4103, Network Name: Sandy Heath
Mumber of Programs: 6
Mean TS bit rate: 24.128 Mbps

Mean TS bit rate excluding Null PID: 22.126 Mbps

Name Mumber Mean Bit Rate Mean

2.002 Mbps 8.30%  1.895 Mbps 2.324 Mbps

Q) MULL PID 8191 (1 FFF) [ =

@ EBC ONE 4167 | 5.079 Mbps 21,35%  5.790Mbps 6.115 Mbps
@ EEC TWO 4231 I | 5.102 Mbps  21.43%  5.805 Mbps 6.169 Mbps
@ BEC CHOICE 4351 e 5,101 Mbps 21.43%  5.804 Mbps 6.166 Mbps
@ EBC MBS 24 4415 | 5.959 Mbps  20.96%  5.679 Mbps 5.996 Mbps
@ EBC TEXT 4479 [ T 0.883Mbps  3.10%  0.594 Mbps 0.902 Mbps
@ EEC PARLMNT 4543 - 0.975Mbps  3.42%  0.686 Mbps 0.994 Mbps

Figure 2-55: Bar chart

The bit rate bars are scaled so that all bars are displayed relative to the one with
the highest bit rate.

Column widths can be adjusted by dragging the line dividing the title bar to the
left or right with the mouse.

Error Indication  Two levels of error status are displayed in each row. The error status LED shows
the test status of the element, for example, a program. The color of the bit rate
bar indicates the bit rate status and whether the rate has exceeded the limits set.

Range Bar A range bar indicates the variation of bit rate in each program or PID. The ends
of the bar show the maximum and minimum values of the bit rate since
monitoring started.

Range bar
& 603 (0x25E) = |
@ 550 (s iaii
@ 651 0oE it |
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Bit Rate Limits  Bit rate limits can be set on a program or PID bar. An error will be indicated
when the bit rate exceeds the limits set.

You can highlight the program or PID and select Set Bit Rate Limits... from the
shortcut menu.

- (LU LKL E# PLU U LI, 191 Ou | RIS,
Q 600 (0x2.., | iE = |7 (0x02) (MPEG-2 Y., I <2405
Q 01 (oz,., PID 600 (Dx258) 269,216 |
8 50z (02 0.000 K
@ c03(0xz... Disable Al Tesks 0,000 K
Q) [6100(0x2...  Enable All Tests B 4575.968
Q@ BU(02. pocer B Rate Limits 266,208 |
Q blzioxe... £7.680 K
@ 513 (02, 0.000 K
Q Bzoioxz... 4871.45¢6
O 621 (0xz...  Show Mean Values 266,208 |
O 622 (0xZ.., Quick Links: 69,184 K
@ £23(0x2...  PID yiew this PID in PID Tree 0.000 K
Q a0 (02, El, iew PCR Graphs B 4523320
Q et (oxz. . 266,208 |
@ o3 B, view Eit Rate Graph 0,000 K
Q@ leso(oxz.| VG view packets with this PID 549,760 |
8 o5z, M 0,000 K
“ 652 (2. Q‘ Go to next red LED in current bree F3 0.000 K
O es3i0xz. .. S 49,632 K

The Set Bit Rate Limits dialog box is opened:
W 300 (0x12C) gzl | PMT | 15.040 F
@ 310 (0x1 36) = 2 (0x02) (MPEG-2 Video) | EENEEE 5116 605 F
Q 320 (0x1 40 4 (041 (MPEG-2 Auio 219 554 F
Q (330 (0 44 Set Bit rate Limits... 136418 F
Q) 1400 (01 90) PID 310 (0x136 151040 k
@ 410 (0x194) {0x136) 10203136 F
@ 420 (0x1 A4) 261 248 K
Q) 430 (01 AE) Min | 2380000 Max | 7EF0000 219 554 K
Q 500 (0x1F4) Current bit rate: 5116608 bps 15.040
IR Py aa
@ 520 (0x208) 407 554 F
O 530 (0%212) MOTE: All bit rates in bits per second 281 248 K

[ (a8 ] [ Cancel ]

You can enable the limits by selecting the Enable Limits checkbox and enter the
required values. The cursor in the bar indicates the current bit rate. The limits
can also be changed by dragging the limit icons in the dialog box to the required
positions. The color of the overall bar in the limits dialog box indicates whether
the current bit rate is within the proposed limits. Select OK to close the dialog
box. The limit icons will now be displayed on the bit rate bar. The scaling of all
bars is recalculated to ensure that the maximum limit is displayed.
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Pie Charts

During deferred analysis, the stream must be closed and reopened to reanalyze it
and view the effects of the limits. Real-time limits take effect immediately. Limit
values are retained when the application is closed. Limits set for specific PIDs
will be applied (to a PID with the same number) irrespective of the stream being
analyzed.

Setting (and resetting) the bit rate limits for programs and PIDs will automatical-
ly update the Program Occupancy and PID Occupancy tests. To change the
transport stream bit rate limits, the parameters must be altered directly in the
Transport Stream Occupancy test. This can be found under the Other tab in the
Tests view.

The Bit Rate Limits of al/l programs in a stream can be disabled and reset by
selecting the Clear Limits button at the top of the Programs screen.

The pie chart shows similar information as the bar chart.

Summary | Mow Playing | MPE Sessions

E |# | Transport Stream: Id 4103, Network Name: Sandy Heath
Mumbier of Programs: 6
Mean TS hit rate: 24.128 Mbps
Mean TS bit rate excluding Mull PID: 22.126 Mbps

: Programs: Mean Bit Rates

Figure 2-56: Pie chart

The pie chart view is divided into two panes. The left pane shows the pie chart,
and the right pane provides a list of the component programs. Each program is
color-coded. Related information given includes the overall program status
(icon), the program name and number, and the bit rate (bps). The bit rate
expressed as a percentage of the overall bit rate is displayed in the segment
labels. The maximum and minimum values are not shown.

If a segment label is hidden at the edge of the window, click on a segment to
display the label in full.
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EPG View

An electronic program guide (EPG), where present, is a schedule of events, and
programs, that are or will be available on each service. A short summary or
commentary for each event may also be included. Events for services which are
actually carried in the stream are referred to as “actual” and as “present” or as
“following” (labeled as “EIT actual p/f” in the navigation view).

A transport stream may also carry EPG information for other network services,
referred to as “other” (labeled as “EIT other p/f” in the navigation view).

NOTE. The examples shown in the figures in this section are of DVB transport
streams. The construction of SI and node names in ATSC and ISDB streams
differ.

The EPG node in the navigation view contains and displays all of the program
information carried in the transport stream.

The content of the Detail view will depend on the currently highlighted EPG
table node. Nodes representing an individual table or subtable will offer the usual
Summary, Section, and SI Repetition graph detail views. However, the higher
nodes will display the programming information graphically as shown in

Figure 2-57.
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Title bar  Display time zone ~ Start time Display range

File Nawigation Settings CapbursVu™ Record  Help

B @) resiatanalysis () mack (o] preferences| T[] \l) i)

[ Program | Tests| SHFSL | pID | packets| [ summely | |
|
=5 Tables
B8 Programs (PATPMTSDT actuall
5 Hetwarks (uTs) |Courdlnated Universal Time v| Start Time |z7 August 2001 14:00 v ‘ Display b4 hours 00 mindkes v ‘
Time scale i3 " (I 15:00:00 16:00:00 17:00:00 wopon D)
. = B EPG (ET/SDTRST)
Service/Subtable pane e L e e A
{5 etwork 9018, Transparnt Strestn 5194 (SDT) The Sound B...
[E) etwork 5018, Transport Stream 12280 (S0 13:25 Eﬂ 163} 1.
Event pane B T TS T T 6.
[ Metwaric 9018, Transport Stream 20460 (S0
[ Nietwork 8018, Trahsport Streat 24576 (SO B ol L= W SakeC,
15:30to 16:15 | 16115 ta 17:00
Boswce 61395 613%
Pla... |L...
16.. 1.
Bl [6.
BBC News Sport...
16:00 k0 17:30 1730 ...
Event ID: 61439 (0xEFFF) 61440
v [nac Text
Source: table_id 78 (Fx4E), version 22 @ 0:00:00, section 0 (carried on PID 18 (0x12)
Event detail pane he Sound Of Music
Event time From 27-Aug-2001 13:25:00 to 27-Aug-2001 16:10:00 (duration 2:45:00)
BEC ONE
(EhAED ) orig_net_id 9018 (0x2334), ts_id 4103 (0x1007), senvice_id 4167 (0x1047) L
Event ID 61960 (0xF208)
Event Type Present event
Running Status 4 (running)
< | > v

75 Awallabilty QHSync Q‘ Bt rate 24,128337 Mops @ 158 | Packet Size : 204 511,359 Packets || DB | [N Extensions | ﬁ

Figure 2-57: EPG Summary view
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EPG NOde summary & G HmE L g

= EP (EIT/ISDTRET)
= Thiz Tranzport Stream (SDTEIT actual)
BE =0T actual
Bl Service 4167 (BBC ONE) (EIT actual)
Mowe ezt (EIT actual pif
+ E Service 4231 (BEC TWO (EIT actual)
+ B Service 4351 (BBC CHOICE) (EIT actual)
+ E Service 4415 (BEC MNEMNS 24 (EIT actual)
+ E Service 4479 (BEC TEXT) (EIT actual)
+ B Service 4543 (BEC PARLMMT) (EIT actual)
= Metweork 9018, Transport Strearm 3194 (SDTEIT other)
BE =0T ather
+ E Service 8255 (1T 11 (EIT ather)
+ E Service 8354 (Channel 4] (EIT other)
+ E Service 8448 (FilmFour) (EIT ather)
+ a Service 8578 (ITY Spoart) (EIT other)
+ E Service 8640 (E4) (EIT other)
+ Metweork 9013, Transport Stream 12290 (SDTIEIT ather)
+ Metweork 9012, Transport Stream 16284 (SDTIEIT ather)

T &N Rletuenrk OMH S Transnart Sheesm MN4E0 rSPTEIT Ather)

Figure 2-58: EPG nodes

For each node type, the detail view shows the following information:

EPG node: Links to the EPG information for all the
transport streams described in this stream.

Transport stream Graphical view of the events identified in the

summary nodes: service(s) belonging to a specific transport
stream.

SDT nodes Links to services identified in the SI for a

(Service Description Table): specific transport stream.

Service summary nodes: Graphical view of the events identified in the
service.

EIT nodes: Detailed view of event information for a single

EIT subtable.
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EPG Summary View

2-118

The screen elements highlighted in Figure 2—-57 are described below:

Title bar:

Displayed Time Zone:

Start Time:

Display:

Timescale:

Displays the title of the currently highlighted service or
transport stream.

Select the required time zone from the drop-down list.
The time scale will change accordingly. The time zone
may be derived either from the transport stream, UTC
(Co-coordinated Universal Time), or local time (as set
on the host computer).

Shows the event panel start time and date. Other dates
can be selected from the drop-down calendar, and the
display will scroll to the selected date.

In deferred mode, the initial date and time will be dic-
tated by the information found in the stream. If the se-
lected date is beyond that held in the EPG information,
the date will be automatically set to the last date held in
the information.

Note that in real-time mode, this information is updated
regularly.

Shows the extent of the event panel. More detail can be
displayed by choosing a shorter time period. Select the
required range from the drop-down list.

Shows the start and end time of the current event panel.
The range is dictated by the Display field selection.

Service/Subtable panel: When a transport stream EPG is selected, this panel

Event panel:

shows the names of the services currently displayed in
the event panel. The displayed services will vary de-
pending on which node is selected in the navigation
view.

This panel shows the events for one or more services,
depending on the selected node. Individual events are
color-coded and shown as blocks; each block (and its
associated tooltip) displays event information that is ex-
tracted from the EIT. When a block is selected, the com-
plete event information is shown in the event detail
panel, including a link to the section carrying the infor-
mation.
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Event detail panel:

MPE Views

Events are color-coded as follows:

Red: Present event
Green: Following event
Blue: Schedule event

Yellow: (ISDB only) After event

Shows details of the selected event. The details are con-
tained in the EIT (event information table).

Multi-Protocol Encapsulation (MPE) provides a mechanism for transporting data
network protocols on top of the MPEG-2 transport streams in DVB networks.
MPE data has been optimized to carry the internet protocol (IP). MPE covers
unicast (datagrams targeted to a single receiver), multicast (datagrams targeted to
a group of receivers), and broadcast (datagrams targeted to all receivers). The
48 bit MAC (Media Access Control) addresses are used for addressing receivers.

The MPE views display the MPE data flow currently available in the stream.

¥ localhost - MPEG TS Compliance Analyzer EEx

File Nawigation Settings CaptureWu™ Record Help

o @ Restart Analysis o Back (G

& Froferences 7 [m] @)

- P a

Program | Tests | SIPSI || PID || Packets

Hetwork Mame: Sarc
=1

@ Frooram 4351 BEC CHOICE 'an
@ Frogram 4415 BEC NEWS 24 'an
@ Frogram 4479 BEC TEXT Hi

@ Frogram 4543 BEC PARLMNT /2

< >

31| Summary | MPE Sessions

Number of MPE Sessions: 2

44777 ¥

<

75 Avallabity @ | sync (| Bt rate 33791014 Mops @ 188 Packet Size : 188 | DVB| No Extensions | Intertace : DvE paraiel| [l (1

Figure 2-59: MPE view
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The CaptureVu feature allows you to capture and analyze system events during
deferred or real-time analysis to debug the intermittent and complex problems
that traditional analyzers miss.

The feature can be activated either manually by selecting the Capture button
during analysis or automatically by a CaptureVu breakpoint preset on a test. For
deferred analysis, a packet number can be identified at which analysis will stop.
Any of these actions freezes the analysis and allows details of the analysis up to
that moment to be examined.

Links to the packet and the test (where applicable) at the point at which the
Capture button was pressed or a designated test failed are displayed in the
CaptureVu Settings dialog box.

NOTE. If a recurring test failure needs to be examined in its true context, it is
advisable to make a triggered recording. With pretriggering set, it is then
possible to examine the events surrounding a test failure. See Triggered
Recording, page 2—-126
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Setting Up the CaptureVu
Feature

The feature can be activated when a test flagged with a CaptureVu breakpoint
does not fall within the parameters set for the test. Breakpoints can be set at any
time. They will be activated during real-time analysis as soon as the flagged test
fails. To operate successfully in a deferred analysis stream, the stream may need
to be reanalyzed.

You can set a CaptureVu breakpoint as follows:
1. In either the Program or Tests view, locate and highlight the required test.

2. From the shortcut menu, select CaptureVu Breakpoint.

Associated PIDs

W

Program | Tests | SIPSI || PID | Packets

E‘"gﬂf:tfm - 2.3.2 PCR Repet
i+ Priarity 1 Ay PIDs lisked below a
=4 Priarity 2 () PID 600 (0x258)

D 21 Transpont Q) PID 610 (0x262)
.4 2.2 CRC Q) PID 620 [0x26C)

- i T PID A0 02800
D 23aPCR Repetiion 5 3 a PCR Repetition
) 2.3 kb PCR Discortin

() 2.4 PCR &ccuracy
: Q 75 PTS Disable
) 26 CAT Trigger Action:
i+ @ Prierity 3 Audible Alarm
[+ Other
[#-{_)) SFM Error [=] Capturetu™ Ereakpoint

Quick Links:

Q; Go ko next red LED in current bree F3
I

Note the addition of the breakpoint icon beside the test entry.

Pragrarn | Tests | SIIPSI || PID | Packets }

=4 &l Tests

=@ TR 101 240
0 Priatity 1
=) Priarity 2

------ ) 21 Transport

4 2.3 b PCR Discortinuity |n$atur
~{_) 2.4 PCR Accuracy
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CaptureVu Analysis

The CaptureVu breakpoint is now set. You can set as many breakpoints as you
require. The next time an error is detected on any breakpoint test, analysis
(real-time or deferred) will stop and the test will be identified.

The CaptureVu breakpoint will operate during real-time and during deferred
analysis. The CaptureVu Settings dialog box is displayed as soon as a breakpoint
is reached or the CaptureVu feature is activated from the toolbar.

¥ localhost - MPEG TS Compliance Analyzer
File Navigation Settings Capturewu™ Record Help

(@) restart dnalysis (@) gack @ o @ Preferences Ea“‘“”*““'j@li‘ Fecor! g @ o P start M Ston

| Associsted Pids |

| Program| Tests | sipst | P | Packets |

= @ Al Tests
= @ TR101 200
@ Priority 1

@ PID 110 (0x6E)

= @ Priority 2
@ 24 Transport Q P 210 (0:02)
@220Re @ PID 310 (0x136)

@ PID 410 (0x194)

= @ 2.3.aPCR Repetition &) R

@ FID 310 (01 36)
@ 2.3 PCR Discortinuity Indicator
@ 2.4 FCR Accuracy
@2spTs
@ 26 CaT
@ Friority 3
Q cther
() SFNError

¥ CaptureYu™ Siatus

& Real-time Analysis

(@& captured

At packet 10725355

triggered by 2.3 PCE Repetition
‘ Activate this dislog when Capture\u™1riggers

Event Lag| Persmeters |
-
ms 10 00 40

[ (©) Restart Anaiysis ” o corture ]

ption
PCR max repetition interval

15 avalsbity @ |Syme @ Bt rete 41471001 Mops @188 |Packet Size 188 1,192,015 Peckets| [DvE | o Edensions | Intertace : 0vE peraicl| | B (W

The dialog box contains the following fields:

State: This panel displays the test and packet in which the test
has failed. Clicking either the test or the packet identity
will open the related view (Tests or Packets) and
highlight the test or packet (see Figure 2—-60 and

Figure 2-61).
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File Navigation Settings Capturebu™ Record Help

() Restart analysis | () Back (oo Preferances h”‘”“‘”""}li‘ Record g @y o b stort [ Ston

| Pragram| Tests | sipsi| P | packets | | associstes Piss |
= @ AllTests
TR 101 290
@ Friority 1
= @ Prioity 2 @ PID 110 (0xEE)
@ 21 Transgont @ PID 210 t0xD2)
@ 22CRC @ P 310 (0x136)
= @ 2.3.a PCR Repetition &5 @ PD 410 10138
@ FID 30 (0136) @ PID 510 (0x1FE) - =
(@ 23 PCR Discontinuity Indlicator ¥ CaptureVu™ Status
(D 24 PCR Accuracy
@ 25p1s Reaktime Analysis
Q@ 28CAT
@ Friority 3 LAt
8 ?ﬁf;w (@) coptred (©) Restart Ansiysic W}
At packet 10725255
trigoered by 2.3.0 F'C!ﬁ Repetition

Event Log | Paremeters | Activate this dislog when Capturevu™riggers

it
FCR max repettion interval 40 s 10 500 40

TS Availaiilty 0” Syne 0‘ ‘En rate 41.471001 Maps @ 188 HPacket Size 153‘ ‘ 1192015 Packels”DVE Hmu Extensmns" ‘Interlace DVE ParEHel‘ lﬁl

Figure 2-60: CaptureVu breakpoint - Test view
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:3; localhost - MPEG TS Compliance Analyzer
Fiz Navigation Settings Capturevu™ Record  Help

1 (@) Festart snatysis | () Back @0t @ Preferences Ea”‘“‘”"}@l?‘ Feeord g @) o P stort M Ston

| Program | Tests | 5P/ PID | Packets | ! . H
IO Al Packets =
5 PID Fiers Transport Packet |

{} Transport Packst -
= {} Transport_Packet W
5 {} transport_packet_header
@ sync_byte = 0xd7

@ transport_cgRee CaptureVuM™ Status
 payload_u

& transport_p) ] ]
o PD=3101 ‘Oz Reahfime Analysis

@ transport s
@ adaptation |
@ cantinuity_t [ R ] [ ]

Captursd Restart Analysis Capture

= {} adaptation_fiel @ con o i & oo

@ adaptation
N G| L

@ discortinuit Al packetm{T
@ random_act triggered by 2578 PCR Repetition
@ elemertary
@ PCR_flag =
& OPCR_flag Activate this cialog when Capturey/u™ triggers
@ splicing_poite
@ transport private data flag=0 b

47 01 35 3B 07 10 02 OB EE F? FE 62 94 73 7D 51
C1 AD 12 DO F9 DO 6C D4 1A 9E C3 91 91 8L 77 07
47 35 43 BA 16 21 66 76 10 4D 94 C1 44 95 78 A8
4B 56 0D 2C Fi 93 46 F8 FL 2C E6 62 (2 42 DB 80
44 3D BD 05 0D 29 60 53 79 €D EE 34 35 BS Fl &84
60 Cl AF 03 ES 42 E0 AB BS ES5 20 1B 1F CD 99 17
98 16 E0 63 00 1B AA D7 00 4F 15 CC 5B C5 EC 58
26 06 00 D1 80 SF 77 64 S5F 04 9D DO 20 45 FO BA
14 3C 80 71 D3 42 48 C0 03 7B A8 29 CE E1 FD 34
30 05 E4 24 DB 3% D1 EQ LF C2 65 DD SE BD 07 F6
00 54 82 B& 16 ES 2D 1C 00 3F 97 10 ZE E3 92 53
5118 CC D4 1D 51 0D 80 BE FB 55 DS FF PP FF FE
FF FF FF FF 55 56 40 02 71 F8 F& AB

TS Availaiilty QH Syne Q‘ ‘En rate 41.471001 Maps @ 188 HPacket Size 153‘ ‘ 1192015 Packels”DVE Hmu Extensmns" ‘Interlace DVE ParEHel‘

Figure 2-61: CaptureVu breakpoint - Packet view

You can activate this dialog when the breakpoint triggers. When enabled, the
CaptureVu setting dialog box is opened automatically when a breakpoint occurs.

The CaptureVu Settings dialog box can also be viewed at any time by selecting
the CaptureVu Settings button on the toolbar.

With the CaptureVu feature activated, all of the TSCA tools are available for you
to analyze and inspect the saved information.

NOTE. In Packets view, only the packets contained in the last 200 MB are
available for analysis.
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Resuming Analysis  You can resume deferred analysis by selecting the Resume Analysis button from
the dialog box or the toolbar.

NOTE. When you select the Resume Analysis button, analysis will continue from
the point at which analysis was paused.

Similarly, you can resume real-time analysis by selecting the Restart Analysis
button from the dialog box or the toolbar.

NOTE. While real-time analysis is paused, further analysis is stopped. When the
Restart Analysis button is pressed, analysis is restarted at the current time.
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Triggered Recording

During real-time analysis, stream information can only be held for a finite time.
Eventually, the stream will be overwritten by more up-to-date information.

To examine events that occur in real-time mode more closely, recordings can be
made manually or automatically. Recordings are saved to hard disk and can be
subsequently analyzed and examined in more detail.

The Triggered Recording setup is accessed by the Record Setting button on the
toolbar or Record > Record Settings... on the menu bar; the Recording Settings
dialog box is displayed. The dialog fields are described below:

¥ Record Settings @

Q) Ready [

| 0%

(%) Transpart

Target File

File Size
150
30s at 41,471 Mbps

Trigger

{#) Manual

[ 2

Path | Citerphrecording.mpg

Activate this dialog when recording starts

.

[ - ]

Pretrigger
B J 10%
0 50 100
15ME (35 at 41,471 Mbps)
() External () Test Failure () Timed

Close

Figure 2-62: Record Settings dialog box

Source selection:

Status bar:

2-126

Transport: Default selection.
PCAP: Only available when Enhanced performance IP
card is fitted.

Indicates the trigger status (Ready, Armed, Recording,
or Complete) and the pretrigger/recording progress. The
status and progress are also displayed on the toolbar in
the main window.
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Target file
Path:

File Size:

Pretrigger:

Trigger Type:

MTS400 Series MPEG Test System User Manual

Enter the file name and path for the recording or use the
browse button to find and select an existing file name. If
this file name already exists, you must approve the over-
writing of the old file when recording is initiated.

Enter the file size required in megabytes.

For example, for a stream at 30 Mbps, a file size of
600 MB would record approximately 160 seconds of
stream information.

A proportion of a stream can be recorded before a trigger
event occurs. (See Pretrigger Recording, page 2-129.)
Enter the pretrigger size (as a percentage of file size) that
is to be recorded.

The event that triggers the recording can be one of four
types, selected from the drop-down list. In each case, the
trigger is set and pretrigger recording starts when Arm is
selected. Pretrigger recording must be complete before
triggered recording will start.

Manual: Recording will start when the Start button is
pressed. IP analysis supports only manual recording.

External: Recording will start when a rising or falling
signal edge is detected at the external trigger input
connector. (Refer to the MTS400 Series Technical
Reference, 071-1724-xx for specifications.)

Test Failure: Recording will start when an error occurs
on a flagged test.

Tests are flagged by highlighting a test in the Program or
Tests view and selecting Record from the shortcut menu.
The record icon is displayed next to the test.
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QD 22cRC

@ 2.3.2 PCR Repetition
D 2.3b PCR Discortin.
O 2.4 PCR Accuracy
QD z2s5pTs

QD z2Ecar

g 2.1 Tranzport g 318 NT Act

(D 31k NIT Cthe
T re——

Test: 2.3.a PCR Repetition

Reset
Disable

L) Alarm

ﬁ Captureyu™ Breakpoint

(G0 ko Test

Arm button:

Stop button:

Start button:

.
W 22CRC
D 2.3.a PCR Repetition >

O 2.3 h PCR Discontinuity Indicstor
D 2 4PCR Acrurany

You can set the Record flag on as many tests as you re-
quire; recording will be triggered by the first flagged test
that is encountered.

Timed: Recording will start when the time and date set
in the Start recording at field is reached.

You can enter the date and time manually (in the format
displayed). The date can be selected from the drop-down
calendar.

For all trigger types, except manual, when recording is
complete, the starting packet is indicated in the Record
Settings dialog box. Click on the packet number to dis-
play it in the Packets view.

Places the recording function into an armed state. If a
pretrigger value has been specified, the pretrigger re-
cording will start (as shown by the progress bar). Full
recording will start when any trigger requirements are
met.

Only active during recording, this button either disarms
the previously armed trigger or stops recording immedi-
ately. Any recording made up to the point when the but-
ton is pressed will be lost.

For manual recording, this button becomes active after
arming and any pretrigger conditions have been met;
when pressed, recording will start immediately.

The Recording Settings dialog can be left open while waiting for a recording to
take place. If, after setting up the recording, the dialog is closed, the recording
can be controlled from the toolbar.
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Pretrigger Recording
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Setting a pretrigger size allows the condition of the final recording to be
examined both before and after a trigger event. Pretriggering a recording allows a
section of a recording to be recorded before the trigger event. The pretriggered
portion of the file is filled and written over repeatedly until the trigger event
occurs.

Pretrigger recording starts when the trigger is armed by pressing Arm.

alho MP ompliance Analyze

File Havigation Settings Capture¥u™ Record Help
B (@) Festart snaysis | () ack () & Preferences U @] @ |BR @ o | B stot B seo (I 0% )

Rl
Packets ¥| Summary | MPE Sessions

Program | Tests | SIPSI| PID

@ Record Settings E] T NETWORK

Q@ Anmed (RHRRR Jro% | curert | % | W | vax ]

2542Mbps  BA4% 1672 Mbps 2.551 Mops
Recording is armed. | @ H stop 4F19Mops  10.44% 0.591 Mbps 4.329 Mops

5483 Mbps. 1327% 0214 Mbps 5487 Mbps

= @ Transport Stream: Id
@ Program 1 Adher]
Program 2 Adher]
(D Program 3 Adher]
(D Program 4 Adher]
(@ Program 5 Sdher]

Target file 10707 Mb...  2588% 1.728 Mops 10.708 Mh...
peth | ‘ 16.040Mh...  38.77% 4.652 Mbps 16.052 ...
| 2280Mops  5.50% 2.245 Mops 52.392 ...
File Size Pretrigger
10%
[ e
i 50 100

105 3t 41.471 Mops SME (15 at 41 471 Mbps)

Trigger

b

tart the recording
Activate thiote: Recording is only avalable in real-time mode.

| 531 aMT Actual

T2y e L™ R aosios () 31b NIT Other
@ 13apar @ 2.3.a PCR Repetition B | D 3.2 5l Repetition
@ 1.4 Cortinuity @ 2.3.b PCR Discortinuity Indicator @ 342 Unref PD

Q@ 15aPuT @ 2.4 PCR securacy @ 355 SDT Actual
Q18PD Qz25p1s () 3.50 SDT Cther
Q@ 26CAT @ 365 ET Actusl
() 36 EIT Other
@ 6cETRF

@ 37RsT

@3sT0T

< | 3

15 avaiabiity (| Sync ) |Bi rate 41471001 Mops @ 188 | Packet Size: 188 | DVE | No Extensions | Interface : DVE Peraliel | [l

Figure 2-63: Record Settings dialog box - Armed state

CAUTION. Recording may fail if the hard disk is unable to match the data rate of
the stream. This can be caused by a fragmented hard disk. Regular defragmenta-
tion of the hard disk is recommended (refer to your Windows documentation or
on-line help).

NOTE. No timestamps are stored when performing a recording through an IP
interface
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Menu Bar and Options
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File Menu

The Menu Bar provides access to a selection of major system options using

drop-down menus.

The menus and their options are described in the following paragraphs.

@ Open Transpork Stream,..
Ia Restart Analysis

Recent Files
}( Close Analysis
Exit

T T OO [OAEIS T aF

Table 2-8: File menu options

¥ C:\Streams\bbc1aug?27 generated

Mavigation Setkings Capkuredo™ R

k0

CtrH-R

»
Chrl4+F4
Alt+F4

Command

Function

Open Transport Stream...

Opens the Open Transport Stream dialog box from which a
stream source (file or real-time) and the interpretation standard
can be selected.

Restart Analysis

Restarts the current analysis.

Save Captured Stream...

Saves the captured stream (200 MB maximum). Only available
in real-time mode.

Save TS Packets

Saves the transport packets from a pcap file with the current IP
filtering. Only available in deferred mode.

Recent Files Lists the most recently analyzed files. Select a file name to
reanalyze the file.

Close Stop and close the current analysis, leaving the TSCA open.

Exit Exits the TSCA.
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Navigation Menu =
¥ D:\Streams\BBC1AUG27.mpg - MPEG TS Comp

Setkings  CaptureWu™ Record  Help

Mavigation

Q) Back Alk-+Left
0 Farward Alk+Right .
Select Tree 3

q,' Go ko nexk red LED in current tree F3

Table 2-9: Navigation menu options

Command Function

Back Returns to previous view.

Forward Goes to next view.

Select Tree Allows selection of a navigation view (Programs, Tests, SI/PSI,

PIDs, Packets).

Go to next red LED in current | Goes to and highlights the next leaf node with an error; parent
tree nodes are passed over since they only indicate lower level
errors.

Settings Menu - i
‘¥ C:\Streams\bbclaug27 generated timestamps. MP

File Mavigation BEEdeEN Capkureu™ FRecord  Help

o e @ Stream Inkerpretation... Ctrl4+I

i Preferences. .. Chrl+al+F

,.f‘ Parameters, .. Chel+alk+8
=
1 [ PCR filter settings. ..

Dpimete 4 FAAY

Table 2-10: Settings menu options

Command Function

Stream Interpretation... Opens the Stream Interpretation dialog box (see page 2-7); the
current settings can be changed; analysis will be restarted
when the new settings are accepted.

Preferences... Opens the Preferences dialog box which enables interface
management (see Preferences, page 2-133).
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CaptureVu Menu

Record Menu

Table 2-10: Settings menu options (Cont.)

Command

Function

Parameters...

Opens the Parameters dialog box which allows all stream
parameters to be viewed and edited.

PCR filter settings...

Opens the PCR Drift/Jitter Demarcation Filters dialog box
which allows PCR drift and PCR jitter to be differentiated.

¥ localhost - MPEG TS Compliance Analyzer

File Mawigation Settings BEdi-0iel Recard  Help

CaptureVu™ Status... Ctr+Shift+y

H Capbure

Chrl4-5Shift+C

Table 2-11: CaptureVu menu options

Command

Function

CaptureVu Status...

Opens the CaptureVu status dialog box.

Capture

Pauses the current analysis to allow detailed inspection.

Resume

Resumes analysis (only available in deferred analysis mode.)

The Record menu is only available during real-time analysis.

¥ localhost - MPEG TS Compliance Analyzer

File Mavigation Settings Capturebu™

@ 'e Restart Analysis lo Back l‘

[ |

Record WaEl

V Record Settings Ctrl+Shift+R
@ arm Ctrl+Shift+a

>
[ |

Table 2-12: Record menu options

Command

Function

Record Settings

Opens the Record Settings dialog box.

Arm Arms the record function.
Start Starts recording.
Stop Stops recording.
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Help Menu ¥ localhost - MPEG TS Compliance Analyzer,

File Mavigation Settings Capturevu™ Record Mgl

- About, . }7'

Table 2-13: Help menu options

Command

Function

About...

Displays application and system information.

Preferences

Three options are offered when the Preferences dialog box is opened (Settings >
Preferences...): General, Font, and Decode.

General

Preferences

X

General

Default File Folder |C:'|, ” ]

Maximum File History Size
Timezone For timeskamp display

Packet Size used For TS bit rate (185 W

Colour Scheme | Default v

Optimise far U perfarmance [
Enable Thumbnails

(674 l [ Cancel

Figure 2-64: Preferences - General

The General preferences option allows you to specify a default folder for loading
and saving files. Either enter the path required or use the browse button to locate
the folder. Select OK to save the setting and close the dialog box.

Default File Folder:  Specify the default folder for loading and saving files.

Maximum File History Size:

MTS400 Series MPEG Test System User Manual

Specify the maximum number of file names to be shown
in the File > Recent Files list.
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Font

Timezone for timestamp display:

This selection is not currently used. Ensure that it is set
to Local.

Packet Size used for TS bit rate:

Color Scheme:

Specity the packet size (188 or 204) to be used to calcu-
late the transport stream bit rate. This is displayed in the
status bar.

Select the background color for all graphs. When De-
fault is selected, the graphs are based on a white back-
ground. When Instrument is selected, the graphs are
based on a black backgrounds.

Optimize for Ul performance:

Enable thumbnails:

Under some circumstances when analyzing large files or
using low specification instruments, the user interface
may appear to freeze until the deferred analysis is com-
plete. Enabling this feature will cause the user interface
to refresh at more regular intervals, thus reassuring you
that the analysis is progressing.

Thumbnail views of program content will be displayed
when this option is enabled.

The Font preferences option allows you to specify the display font and size for
log entries and stream content. Place the cursor in the field to be changed and
select the font name or font size required from the displayed drop-down list.

Preferences

Fant

@ Log Entries
Stream Content < defaulk= > Marnal Arial

3

To display content For a particular language, select a fork that supports that language's characker
set, Change the font or size by clicking in the appropriate column, Press "Esc” ko cancel,

The Log Entries font is used in the Event Log views

The Stream Content font is used when displaying content information, e.g. service names,
event information etc,

Font Mame Font Size Locale Defadlk Fonk

==lefault== Martnsl Avrial

<<default == ~
Aharoni

Andalus

Angsana Mew
Angsanal P

\Arabic Transparent

o concd

Arial Black w

Figure 2-65: Preferences - Font
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Script Files

Decode

The decode preferences relate to the VLC Media Player that can be used to play
elementary stream video and audio content.

Preferences

Select Player
[ﬁ] Mame

rat
{ I

b UDP streaming to local or remote port

LCP Destination

Part (3) Automatic (15703) (O Use | |
Only send packets with PIDs belonging to the selected program

QK H Cancel ]

Figure 2-66: Preferences - Decode

VLC. Selecting the VLC setting indicates that a stream should be sent to the VLC
Media Player.

UDP. The UDP setting, which is only available for real time systems, is used to
designate the port over which streams should be sent to external players, for
example, the MPlayer. The UDP Destination can be set either automatically or
manually.

In the TSCA, scripts provide a method of interpreting and displaying standards
during analysis. Scripts provide templates, which determine how the SI
information found during stream analysis will be displayed. The scripts must
cater for all the information that may be found in a stream, including the various
table types found in all of the identified standards. To this end, it has been found
that the best approach is to make the scripts modular; each script module deals
with different aspects of the SI and standards.

For example, when DVB is identified as the standard against which to analyze,
the scripting dialog box displays a list of Script modules. Additionally, when it is
known that tables or descriptors not commonly carried in the identified base
standard and region are likely to be included, extra scripts can be written and
added to the Script Files list to be used for the analysis.
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Stream Interpretation

Base Standard DVE, Region No Extensions

- q“ﬂvang...
R lles 3 Stream Interpretation E| A
Look in: | <ee Tj Base Standard Reqion | Mo Extensions b ﬁ

o q edd Settings | Fle shortets|
{ = []use Custom Scripts - [ Enable scripted section validations during analysis (slower)
Bitrate
My Recent @D A — - Loam biteate is used as & basis For timing
e Dacuments h-jc Scripts Directory | _ilProgram Files\Tektraniximpeg\MT340015cripts ‘ ements during analysis, Please select
=L - e bitrate is calculated:
@ = % I
Desktop o0 & * <o 2l PRz in e
o R C—
g = I B | | L timestamps (f pressnt)
S m
™ Setti
My Documents | (LM o & easeiling: @
=M M p Analysic at Packet Index
- =T 4N 4 |
G =% I
My Computer |25 O P 4
- ke
.g P v
P
My Netwark. =
£lacee File ng
Files of type:  [MPEG Transport Stream Files (*.mpg, *.mpeg, *.trp) v/ |

Figure 2-67: Stream Interpretation dialog box

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

Scripts can be customized or new scripts can be written to analyze private data.
With the Custom Scripts checkbox enabled, if a suitably configured script is
selected and enabled before a stream is analyzed, custom data will also be
analyzed when the stream is opened.

Scripts can be selected and enabled when files are open; analysis will restart as
soon as any changes as accepted.

A script file will not be used for analysis until it is present in the Script Files
panel of the Open Transport Stream dialog box.
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Setting Stream  Set the stream interpretation as follows:

Interpretation
¥ Stream Interpretation
Base Standard | A4 | Region |N0 Extensions V|
Seripks
[]Use Custom Scripts [ ] Enable scripted section walidations during analysis {slower)
Scripks Directory ‘ ‘ -
8 &
5 =
] m
&
% 4
I b 4
4
v
I [o]4 l [ Cancel ]

1. From the Base Standard drop-down list, select the required base standard.

The selected standard will dictate the availability of options that are available
in the Regions drop-down list.

2. From the Region drop-down list, select the required region.

The regions list allows country-specific extensions to be added to the base
standard scripts. If No Extensions is selected, only the standard scripts are
listed in the script list. The remaining country-specific extensions add extra
scripts to the current listing. Scripts that will be used are listed in the main
pane.

Scripts listed by default are resident in the default installation directory
(program files\tektronix\mpeg\mts400\scripts). Other directory locations can
be specified in the custom script selection mode. All selections will be
retained between TSCA sessions.

3. Select OK to confirm changes.

Scripts are syntactically analyzed when the OK button is selected. A fault in the
syntax of a script will not necessarily prevent a stream from being analyzed, but
it may result in an incomplete analysis of the stream. Errors in the script syntax
will be noted in the stream log.
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Custom Script Selection

2-138

When the Custom Scripts checkbox is enabled, the buttons beside the script
listing become active and custom scripts can be selected in addition to the
standard scripts. Some script names in the listing are dimmed; these are
considered to be essential and cannot be removed.

¥ Stream Interpretation

Base Standard |D\EB A4 | Reqion |ND Extensions V|

Scripks

Use Custom Seripts [ ] Enable scripted section validations during analysis {slower)

Scripks Directary ‘ C:\Program Files' Tektranix\mpegiMT 34001 Scripts ‘ E]

E] tekbranix.scp

S MPEG_Packet. scp
9 DB _SFN_MIP.scp
E] mped.scp

| @il dvb.scp

ﬁ mhp.scp

ﬂ mpe.scp

@ dsmce.scp

E] mpeg_pat.scp
59 DP1_SCTESS.50p

AFER DR @

oK H Cancel ]

The buttons operate as follows:

E Resets the script list to the default list for the standard
— and region.
E Opens the script selection dialog box. You can highlight

the required script and select OK. Note that the script
name is added to the Script Files list.

Removes any script name highlighted in the Script Files
list.

@ @ Scripts are applied to streams in the order that they are
listed in the Script Files list. Use these buttons to move a
highlighted script up and down in the list.

08

Opens the highlighted script in ScriptPad (the Tektronix
script editor).

Verifies the syntax of the scripts listed in the Script Files
pane. A message window lists any errors found.

] [®]
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If the standard script list has been changed and you want to return to the default
list of scripts, highlight the Base Standard and Region required, and select the
default script button. The list will be overwritten with the default list.

(More information about ScriptPad can be found in the MTS400 MPEG Test
System User Manual.)

Scripts Directory  The Scripts Directory field indicates the root directory for scripts named in the
Script Files list when analysis starts. If scripts are not present in the scripts
directory, the interpretation and validation of the SI will be incomplete.

NOTE. If the script list is modified in any way, always use the V* button to verify
the changes.

Scripts can be selected from any directory (using the + button). If the directory is
not the same as that identified in the Scripts Directory field, the path (either
relative or absolute) will be displayed with the script name in the Script Files
list.

NOTE. The Scripts Directory browse button allows you to specify a default
directory for script selection. The browse window does not display the scripts
available. If you need to see the scripts available, use the Windows Explorer.

If the standard script list has been customized and you want to return to the
default list of scripts, highlight the required Base Standard and Region and select
the default script button. The list will be overwritten with the default list.

NOTE. Each Base Standard and Region combination can be individually
customized.

Script Validation  Validating scripts checks the syntax of the listed scripts.

If the “Enable scripted section validations during analysis” check box is enabled,
the scripts are checked during analysis to ensure that the data as defined by the
scripts is as expected (for example, values are within specified ranges). A fault in
the syntax of a script will not necessarily prevent a stream from being analyzed,
but it may result in incomplete analysis of the stream. Errors in script validation
will be logged in the stream error log. Enabling this check box may have an
impact on real-time analysis.
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Error Status

The examples in this section describe how to locate a fault or information using
the analyzer.

The examples assume a basic understanding of the analyzer user interface and
that you are familiar with the more important aspects of digital television
transport stream structure and interpretation standards.

The MPEG Test System is a tool which allows you to analyze a transport stream
and then examine it in detail. Errors in the content can be identified and
examined to byte level.

Because of the comprehensive nature of the analyzer, there are a number of ways
of achieving your objective. In these examples, one or more ways are described
to achieve the objective.

LED icons are used throughout the analyzer interface to represent the status of
the tests applied to associated items, for example, programs. Colors used are as
follows:

(Red) Error; test failed

(Yellow) Transient error (error not currently being detected but has
been seen since last reset)

(Green) No error; test passed

e U e

(Dark Blue) Warning (Interface tab only)

(Light Blue) Transient warning (warning not current, but has been
detected since last reset) (Interface tab only)

(Gray): Test disabled

«

(White) Test not applicable or unknown state

F
b d

b 4 (Red) PID referenced but not found in the stream

£3 (Green) PID referenced but not found in the stream; applicable test
disabled.

When an LED represents a parent node in a tree (for example, a program node is
the parent of elementary stream nodes) or a navigation tab, the color represents
the worst case of all of its tests and the worst case of all of the tests represented
by its child nodes.
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Similarly, when an LED representing a parent node in a tree is disabled or
enabled, all subsidiary (or child) nodes are also disabled or enabled to reflect the
state of the parent node. When an LED representing a parent node is reset, all the
child nodes are also reset.

Which tests have failed in an analyzed stream?

2-142

Method

In this example, the analyzer has just finished analyzing a stream. The Program
navigation view is initially displayed with the transport stream tree collapsed.
The transport stream error LED is red, indicating that one or more tests have
failed (see also page 2-27).

With the Program tab still selected, view the tests summary view (bottom right).

@ C:\Streams\bbc1aug27 generated timestamps.MPG - MPEG TS Compliance Analyser
File Havigation Settings Capture¥u™ Record Help

B @ Restart ansis (e @) o Freferences | TN @] [ il

Frogram | Tests | SIiPsl | PID| Packets ¥| Summary | Now Playing | MPE Sessians

[@ Transport Stresm 4 4103, Network Heme: S E & Transpert Stream: Id 4103, Network Name: Sandy Heath
@ Program 4167 BEC ONE '&» =

@ Program 4231 BEC TWO ‘e Number of Programs: 6

(-4 Program 4351 BEC CHOICE '
& ' Program 4415 BBC NEWS 24 g
(¢4} Program 4473 BEC TEXT it

° Program 4543 BBC PARLMNT A

Mean TS bit rate: 24.128 Mbps

Mean TS bit rate excluding Null F1D: 22,126 Mbps

Harne Hurnber Mean Bit Rake Mezan
@ NULL PID 131 (0x I 2,002 Mbps 8.30% 1895 Mbps 2,324 Mhps
@ BBCONE HE7 | 5.079Mbps 21.35% 5.790Mbps 6,115 Mbps
@ BEcTwo 4231 | 6102 Mbps 21.43% 5,805 Mbps 6,169 Mbps
@ EBECCHOKE 4351 | 6.101 Mbps  21.43% 5804 Mbps 6,165 Mops
@ EBCrEWS 24 4415 | 5.960 Mbps 20.96% 5.679 Mbps 5.996 Mbps
@ BECTEXT 4479 [ ] 0,683 Mbps 3.00% 0594 Mbps 0,302 Mops
@ EECPARLMNT 4543 [ T 0.5975 Mbps 3.42% 0686 Mbps 0,994 Mops

@ TR 101200 (248) | Q) other | () 5N Emor | 9 EventLog

g 1.1 5yne g 2.1 Transpart g 31,3 NIT Ackual (2)

@ 1.2 5ync Byte @ z2cRC () 3.1b NIT Other
@ 1.3.5PAT (D 2.3.a PCR Repetition @ 3.2 SIRepstition {113)
@ 1.4 Continuity (@ 2.3.b PCR Discontinuity Indicator @ 3.4.a Unref PID
@ 1.5.aPMT () 2.4 PCR Accuracy @ 3.5.2 50T Ackual (14)
@ LEPID(44) @ z5PTs @ 3.5b5DT Other
@ zecCaT @ 3.6.2 EIT Actual (75)
@ 3.6.bEIT Other
@ 3.6.EITPF
@ 3.7RST
@ 38107

< | >

TS Avalabilty @ Sync @ |Bitrate 24.128337 Mbps @ 153 | Packet Size : 204 511,359 Packets| DVE| No Extensions| [l B

Figure 2-68: Failed tests - example
Identify the tests that have failed (red LED). As shown in Figure 2-68, in test

summary view (TR 101 290 tab), the following tests have failed:
®  First Priority: 1.6 PID
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B Third Priority: 3.1a NIT Actual; 3.2 SI Repetition; 3.5a SDT Actual;
3.6a EIT Actual

Remember that the tests may be distributed over more than one tab in the test
summary view; the color of the LED on the tab helps you locate the failed tests
(for example, the Other tab in Figure 2-68).

You can view a test (and see other PIDs that it has failed on) by highlighting a
test and selecting “View this Test in Tests Tree” from the shortcut menu:

o Loa Pl |\ 2.4 PR Acouracy

= = Ty A o o m—
HE BB ) Test: 1.6 PID

Disable
Trigger Action:

audible Alarm

Zaptureh'u™ Breakpoint -
Quick Links:
Q‘ Go ba next red LED in current tree F3 m

204 |511,359 Packets || DVE | | Mo

You can also display the fault by expanding the tree in the Tests navigation view
until the fault is revealed.
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Expanding the test itself reveals the PIDs that have failed the test.

Program | Tests | SIPSI | PID || Packets

=@ Al Tests
- TR 101 290

= @) Priority 1

(D 1.2 Svnc Byte

£ 13aPAT

------ ) 1.4 Cortiruity

+-4) 1.5.8 PMT
@

Q) PID B2 (Ox258)
@ FID 603 (0x25E)
@ PID 513 (0x265)
@ PID 623 (0x26F)
@) PID 643 (0x283)

W oin S rreTEET
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How many PIDs are there in a stream?

How many PIDs are referenced?

How many are unreferenced?
For this task, the PID navigation view is used to view information about
individual PIDs in the transport stream. Under the All PIDs node, which displays
all of the PIDs in the summary view, there are four subgroup nodes: Reserved

PIDs, Referenced PIDs, Unreferenced PIDs, and User PIDs. The number (in
parenthesis) in each node gives the number of PIDs found during analysis.

Method 1. Select the PID navigation view.

Program | Tests | SWPSI| FIR | Packets

0 All Pids (487 r'-let'-.-'-.-'-:nrh:.M:ar'r'uEe: Sandy Hesth

2. Expand the All PIDs node to display the subgroups (and their quantities).

Program | Tests | SWPSI| PID | Packets

0 Al Pidds (487 Metwork Mame: Sandy Hesth
R ) Reserved PIDs
0 Referenced PIDs in stream (41)
O Unreferenced PIDz in stream (0]
() User Pids: (1)
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What tests have been applied to a program PID?

1. Select the Program navigation view.

Program | Tests | SIPS! | PID | Packets v| @ sssocisted Tests | pTs Graphs | Bt ra
= 0 Tranzpoart Stream: Id 4103, Metwork Mame: Sandy PID 603 {0!253] Stream t]fpe: )
= @ Program 4167 BEC ONE ‘=
@ 0 50 025 D
Q) PID 601 (0x259) A (D 1.4 Cortinuity
8 rD B0z 0258 A Q1&rD
Q s = () 2.3.a PCR Repetition
O PID G50 (0x284) 'gﬁ-'i (J) 2.3.b PCR Discortinuity Indicatar
$8 D 651 cnx2eE) 1048 () 24 PCR Accuracy
$8 PID 552 r0x28C) 1040 Q 25pTS
QD PID 1005 (0x3ED) §B4¢ (J 34.aUnref FID
$8 PID 1008 (0x3EE) 14 Q@ PID Ocoupancy
$& PID 1007 (0x3EF) 153E (J PCR Owverall Jitter (PCR_CU)
Q) PMT PID 4167 (01047) () PCR Frequency Oftset (PCR_FO)
% @ Program 4231 BEC TWO ' @ PCR Crift Rate (PCR_DR)
# @ Program 4351 BBC CHOICE &k Q PID Bit Rate Variabilty
% (@ Program 4415 BEC NEWS 24 e @ Discantinuity
+ @ Frogram 4479 BBC TEXT 14t

2. Expand the Transport Stream tree until the required PID can be highlighted.

In the Associated Tests view, note the tests that are enabled. Gray LEDs indicate
tests that have been disabled, and white LEDs indicate tests that are not
applicable to the selected PID.
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Establish the stream type of a PID

Method1 1. Select the Program navigation view.

Y

Frogram | Tests | SUPSI| PID | Packets QD tssocisted Tests | PTS Graphs | Bt ra

= o Transport Strearn: d 4103, Metwark Matme: Sancdy

PID 603 (0x25B) St o
= @ Program 4167 BBC ONE &n (0x25B) Stream type

@ P £00 (0259 20 ©
Q) PID B0 (0x259) A () 1.4 Cantinuity
$¢ P E0z2 (1x258) A Q15rD

() 2.3.a PCR Repstition

O PID 650 (0%254,) 54 ‘_) 2.3 b PCR Discontinuity Indicator

$2 PiD B51 (0x28E) 84 (J 2.4 PCR Accuracy
8 Pi0 652 (0x28C) 1810 Q@ 25PTS
Q) PID 1005 (0x3ED) W1t E)J 3.4.aLUnref PID
jg4L PID Dccupancy
$% Pi0 1006 (0x3EE) 840
$8 PID 1007 (0x3EF) 19 (J PCR Overall Jitter (PCR_O.)
(D) PMT PID 4167 (01047 E;J Egg ;r?f?;jcrzpﬂzf?;t R()F‘Cﬁ'_F'CJ)
+ @ Program 4231 BEC TWO = Sl e (PCR |
+ (@) Program 4351 BBC CHOICE 'k 9 PI_D Bt Sah_e ariahility
# @ Program 4415 BEC NEWS 24 e @ Discortinuity
# @ Program 4473 BBC TEXT it

2. Expand the Transport Stream tree until the required PID can be highlighted.

3. Keep the cursor over the PID. A tooltip will display the stream type.

$8 riDsoz roxzss) B @ 15FD
() 233 PCR Repetit

() 2.3 b PCR Discon

$8 0 E51 (0x28E) jipiream bype: 6 {0%06) (PES private data)|rac

$2 FID 652 (0x28C) B4l [|[[| @ 25PTS

The tooltip is available wherever the selected PID node is displayed (for
example, in the PID navigation view).
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Method2 1. Select the Program navigation view.
2. Select the program node.

3. In the summary view, select the Summary tab.

4
Program | Tests | SI/PSI | PID | Packets ¥| Summary | Mow Plaving OnssociatedTests Bit rate Graphs

BO Transport Streatn: 1d 4103, Metwork Mame: Sandy He

=8 67 JE
Q) PID BOD (0x258) 2 (5"
----- Q) PID 601 (0x259) A ' '
______ $8 PD 02 (1x258) A Senvice Provider = BBC
----- @ FID 603 (0x258) (=)
----- (D FID B30 (D284 131t
------ 8 PID B51 (0228B) § Now/Next
------ $8 PID B52 (0x280) §

----- Q) FID 1005 (0x3ED) 14 The Sound Of Music 13:25 - 16:10 UTC
------ $8 PID 1005 (0x3EE) : :
______ - BT G BBC News 16:10- 16:25 UTC

[E|# BBCONE
Frogram number= 4167 (0x1047)

>

Senice Type = 1 (digital television service)

----- Q) PMT PID 4167 (01 0:1?) B PID 600 {02258)
@0 Program 4231 BBC TWO 2w Stream bype Current B...  Current % Max Component ...

@ Program 4351 BEC CHOICE ‘g (@ 600 (0x258) = (2 (0x02) (MPEG-2 Video) | I 4524.095K... 80.... 4918080 K... 4934624 K... 1 (Ox1)

Q) Program 4415 BEC NEAS 24 'Ep @ 601 (0x259) A 3 (0x03) (MPEG-1 Audio) | 269,216 Kbps| 4.4...| 266,208 Kbps| 270,720 Kbps 2 (0x2)
&4 Program 4479 BEC TEXT i84i 8 502 (0x258) A [3{0x03) (MPEG-1 Audio) || 0.000 Kbps <0..., 0,000 Kbps 0,000 Kbps 6 {0x6)
&g Program 4543 BEC PARLMNT 7 @ 503 (0x25B) (=) |6 (0x06) (PES private da... | | 0,000 Kbps| <0.... 0.000Kbps  18.048 Kbps 5 (0x5)

"‘\ EEN 720 '\ﬁ-h' 11 FMNRY FPSM-r |-k - 240 760 Khas 13 Edd 448 Fhre 851 264 Khrs 101 (TwE5Y

Note the Stream Type column in the display. The stream type is given for
each PID in the selected program.

How many programs are there in the stream?

1. Select the Program navigation view.

2. Expand the Transport Stream tree and note the number of program nodes
(see Figure 2-69).

3. The Summary view (bar chart or pie chart) also displays a program count.

Program | Tests | SI/PSI | PID | Packets p| Summary | Mow Playing | MPE Sessions

ol

@) Prograr 4167 BEC ONE =h
4@ Program 4231 BEC TWID 'ae
Q@ Program 4351 BEC CHOICE 'Ep
0 Procram 4415 BEC NEWS 24 2w
4@ Program 4479 BEC TEXT {84t
0 Program 4543 BBC PARLMNT A

E & Transport Stream: Id 4103, Net

Mumber of Programs: 6

Current TS hit rate: 24.129 Mbps

Current TS hit rate excluding MNull PID: 22.116

Mame Mumber

@ MULL PID &191 (0... [ |
—

M Do one AT

Figure 2-69: Program count
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What are the contents of the programs?
And what PIDs are they on?

1. Select the Program navigation view.
2. Expand the Transport Stream tree and a program node (see Figure 2—70).

3. Note the number of program PIDs. Note also that each PID is accompanied
by an icon indicating the stream type. Hover the cursor over a PID node to
display more information.

4. The Summary and the PID Information views also display the program
PIDs.

4
Program | Tests | SIiPSI | PID | Packets F| Summary | Now Playing | () Associated Tests | Bit rate Graphs

E|° Tranzport Stream: Id 4103, Network Mame: Sandy |F|Q BBC ONE
=8+ Terocram 416 i =
----- Q) PID 600 (0x258) 'E:‘.N Program number = 4167 (0x1047)
----- Q PID 601 (0x259) A
------ $8 FD 02 (0x252) A
----- @ FD B0z (0x258) (=2
----- () PID B50 (0x284) 151

------ $¢ PO 831 (0x28B) i

Bhream type: 2 (0x02) (MPEG-2 Yideo)|z = BBC
F PID carries a PCR

Sewice Type = 1 (digital television service)

nt Now/Next

------ $8 P 552 (0x2aC) B

""" D PID 1005 (0x3ED) 1 B The Sound Of Music

------ $2 FID 1006 (0x3EE) i810

------ $28 P 1007 (0x3EF) it BBC Mews

----- (D PMT PID 4167 (0x1047)
[ﬂo Program 4231 BBC TWO 2 Skrear bype
(- Program 4351 BEC CHOICE ‘e @ 600 (0x258) = 2 (0x02) (MPEG-2 Videa) | [
14 Program 4415 BEC NEWS 24 = Q) B0L {0x253) A 3(0x03) (MPEG-1 sudic) | ||

.4 Procram 44739 BRC TENT M4t L e A fren T MR Andint ||

Figure 2-70: PID count
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What is the bit rate of each PID in a program?

Bit rates are displayed in the Program and PID summary views. The bit rates
displayed depend on the node highlighted in the navigation view.

2-150

Table 2-14: Bit rate views

Navigation View

Node Bit rates displayed in Summary view

Program

Transport Stream All programs

Program

Program Program PIDs

PID

All PIDs All PIDs

PID

Secondary nodes PIDs in secondary groups PIDs
(Reserved, Referenced,

Unreferenced, and User)

3 D:\Streams\bbcl1aug27 generated timestamps.MPG - MPEG TS Compliance Analyser

File Wavigation Settings CaptursVu™ Record Help

3 @) Restart Analysis () Back (1))

& Freferences | P (] [ @

Program | Tests | SIiPSI | PID | Packets

- @) Transport Stream Id 4103, Metwork Name: Sanc)
=-@ 167 =it
b
4 PID 600 (0x258) =5
4@ PDEM (0x259) A
- §§ PD 802 (0x258) A
@ PID 603 (0x258) =)
----- D FID 650 (0x284) i3]
----- $8 FD 551 (0x28B)
- §8 PD 852 (0x28C)
() PID 1005 (0x3ED;
- $8 PID 1006 (0x3EE)
----- $8 FID 1007 (Ox3EF) 4
----- 4D PMT FID 4167 (0x1047) B3
@ Program 4231 BEC TWO &
@ Program 4351 BEC CHOICE "=

#-4Q) Program 4415 BEC NEAS 24 e
[#-4@) Program 4479 BEC TEXT j§1
0 Program 4543 BBC PARLMNT £

< 3

T5 Availabilty Q| Sync @ Bitrate 24.125337 Mbps @

4
¥| Surmary | how Playing | () Associated Tests | Bit rate Graphs

|E|® BEBCONE
Program number = 4167 (0x1047)
Senvice Provider=BBC

Sewice Type = 1 (digital television service)

Now/Next
The Sound Of Music
BEC News

@ f00 (025 | @

13:25 - 16:10 UTC
16:10- 16:25 UTC

PID 600 (0x258)

Current. Bit Rate Current Com...

+924.096 K... 80, 918,080 K... 4934.624 kbps 1 (0x1)

Z Wi,

e 2 (0x02) (VP

@ 601 (0x259) A 3(0x03) (MPEG-1 A... |l 269.216 Kbps 4.40% 266,208 Kbps 270,720 Kbps 2 {0x2)
$8 602 (mzsm) A [3(0x03) (MPEG-1 A... || 0,000 Kbps| <0....  0.000Kbps 0,000 Kbps & (0x5)
@ 603 (o2} (= & (0x06) (PES privat... || 0,000 Kbps| <0....  0.000Kbps 18,048 Kbps 5 (0x5)
@ 650 (0x28A) 3844 |11 (0x08) (DsM-cc ... | I 849,760 Kbps 13.9... 544.448 Kbps  851.264 Kbps 101 ...
$8 e51 (268) § 11 (0x0B) (DSM-CC L | | 0.000 Kbps| <0....  0.000Kbps  0.000 Kbps 102 ...
§8 e52 (m2s) ¢ 11 (0x0B) (DSM-CC . | | 0,000 Kbps| <0...  0.000Kbps  0.000Kbps 103 ...
@ 1005 (0x3EC) ¢ 111 (0x0B) (DSM-CC .. | | 51.136 Kbps| <0.... 49.632Kbps  51.136 Kbps 110 ...
$8 1006 (0x3EE) § 11 (0x0B) (DSM-CC L | | 0.000 Kbps| <0....  0.000Kbps  0.000Kbps 111 ...
8 1007 (0x3EF) $84¢ |11 (0x0B) (DIM-CC ... || 0,000 Kbps| <0.... 0.000Kbps  0.000Kbps 112 ...
|

@ 4167 (ox1... EI 16.048 Kbps| <0.... 15.040Kbps  18.048 Kbps

186 |Packet Size ; 204 | 511,359 Packets || DVB || No Extensions| [l 6

Figure 2-71: Program PID bit rate - bar chart
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The PID bit rate summaries can be displayed as either bar charts or pie charts by
selecting the appropriate icon at the top left of the Summary view.

Barchat —— & .ﬁ. <~ Piechart

3 D:\Streams\bbcl1aug27 generated timestamps.MPG - MPEG TS Compliance Analyser
File Navigation Settings CaptureVu™ Record Help

B (@) restart analysis () Back (@ For v | Preferences T @] I il

Program | Tests | s1jPst | PID | Packets| §| summary | now Playing | @ associated Tests | Bit rate Graphs|

=@

It ok N Sand - |
or lame: Sar E\Q|

Program number = 4167 (0x1047)
4@ PDEM (0x259) A X
-$8 PD 802 (0x258) A Service Provider=BBC
@ PID 603 (0x258) =)
----- D FID 650 (0x284) i3]
----- $8 FD 551 (0x28B)
- §8 PD 852 (0x28C)

Sewice Type = 1 (digital television service)
() PID 1005 (0x3ED;
- §§ PID 1006 (0x3EE:

Eme Sound OF Music 13:25 - 16:10UTC
$8 P0 1007 (0x3EF BBC News 16:10-16:25 UTC
4 PMT FID 4167 (0x1047) B3 PID 600 {0x258)
@ Program 4231 BBC TWO 20 {| - Pms: current Bit Rates
@ Program 4351 BEC CHOICE ‘an PID Bit Rate Occupancy (Current

: ;rogram j:;g g:g ?'EE\;‘_’(S?“ = Cumulative Bit rate: B.112 Mbps

rogram oAl

Program 4543 BBC PARLMNT 7

< | >

T3 fwalabilty Q| 5yne @ |Bitrate 24.125337 vips @ 185 |Packet 5ize : 204 |511,359 Packets| | 1o Extensions

Figure 2-72: Program PID bit rate - pie chart

A selection of statistics for each program or PID is shown in the charts. Either
current or mean bit rates can be shown by selecting the Show Mean Values
option from the Summary view shortcut menu. For deferred analysis, the current
bit rate is the final bit rate.

You can also display a bit rate graph for the highlighted node by selecting the Bit
Rate Graphs tab.
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3 D:\Streams\bbcl1aug27 generated timestamps.MPG - MPEG TS Compliance Analyser
File

Navigation Settings CaptursVu™ Record  Help

B (@) restart dnalysis () Back (o | Preferences T @] I il

Program | Tasts | 1Pt | PID | Rackets|

4
b

Summary | Wow Playing | (@) associated Tests | Bt rate Graphs
Graphs oo a X EHE

Data at Cursor

uTc

=@ Transport Strean: Id 4103, Network Narme: Sand

PID 600 (0x258) w2
4@ PDEM (0x259) A
- §§ PD 802 (0x258) A
@ PID 603 (0x258) =)
----- D PID 650 (0x284) i316

- DateiTime - Bitrate

4 PMT FID 4167 (0x1047) B3

(-4 Program 4231 BEC TWO i

(#-4@) Program 4351 BEC CHOICE "=
Program 4415 BEC NEWS 24 '

Prodram 4478 BEC TEXT j§1(

(#- ) Program 4543 BEC PARLMNT 1

< i | >

<

T3 fwalabilty Q)| 5yne @ Bitrate 24,125337 ips @ 185 |Packet Sice : 204 [511,359 Packets| | o | o Extensians

Figure 2-73: Bit rate graph
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What is the latest version number
of the Program Association Table (PAT) in the SI?

Tables and their versions can be found in the Tables (SI/PSI) view. When a node
representing a table is selected in the navigation view, the table identity and the
version are displayed in summary view (top right) as shown in Figure 2-74.

@' D:\Streams\Sym1.mpg - MPEG TS Compliance Analyzer (=13
File Navigation Settings CaptureVu™ Record Help
= F e
B (@) Restart analysis () Back () & Preferences T[] I 68
4
Program | Tests| SUPS1 [ pip | Packets ¥ summary | section | 51 Repetition Graphs
=] @ Tables Table ID 0, Version 0 @ 00:00:00 (carried on PID 0
= B8 Programs (PATPMTIEDT actusl)
PAT
BB PMTS
B soT actual Attributes
(D Bouauets (BATs)

& Networks (NITs) Transpor Stream 1D =1(0X1)
) Time (TDTTOTY

P EFG (EMTSDTRST) S FUELLELAE

Program Number PMT PID

101y PID 100 (0x64)
20021 PID 200 (0xC8)
3003 PID 300 (0x1 2C)
A00x4) PID 400 (0x1 90}
5 (0x5) PID 500 (0x1F4)

TS avalasity @ |Sync @)||Bt rate 41 470897 Mops @ 188 | Packet Size: 188 |1,650,000 Packets| ove| | o1 | | HH

Figure 2-74: Table Identity and Version (summary view)

The table identity and version can also be seen in the table header using the
Tables (SI/PSI) section view as shown in Figure 2—75.
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Program | Testz | SWPSI | PID || Packets

= Tahles
= B Programs (PAT/PMT/SDT actual)

PATR
+ B FMTz

B8 50T actusl
# (F Bouguets (BAT=)
# g Networks (MITs)
# & Time (TOTTOT)
# EJEPG (EMSDTRST)

a

Summary | Section | 51 Repetition Graphs
Subtable

W ersian

{} PaT

= {} table_header
@ toble_jd=0(0x0) (PAT) <«—— Table idemity
@ section_syntax_indicator =1

section_length = 33 [0x21]

tranzpor _stresin_id = 1 [:1]

version_number = 0 [0x0] " Version number
currert_next_indicator =1

zection_number = 0 [0x0]
@ last_section_rumber = 0 [0x0]
= {} programs
+ {} program_number = 0 [0x0]

¢ ¢ e e w

Figure 2-75: Table Identity and Version (section view)

Examine a Transport Packet

A transport stream packet is a unit of data that contains a header and a payload.
The Packets view allows individual transport stream packets to be identified and
examined.

Navigating around the
packets

The navigation bar at the top of the Packet summary view is used to move
between packets. How the controls work depends on the selection in the Packets
navigation view. If All Packets is highlighted, the controls will operate on all
packets. If a PID has been identified, added to the PIDs node and highlighted,
the controls will operate only on packets carrying the selected PID.

EIEIEREN] 0069650

Current packet position

The packet position bar shows the position of the selected packet in the stream.

The controls work as follows:

Selects the first available packet (in the stream or carrying the
selected PID).

Selects the previous available packet (in the stream or carrying
the selected PID).

Selects the next available packet (in the stream or carrying the
selected PID).

v)la]l=
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Selects the last available packet (in the stream or carrying the
selected PID).

Opens the Go to packet... dialog box.

The packet position bar can also be used to navigate through the stream. You can
use the cursor to point to and click the next packet to be displayed. Similarly,
double-click the packet number in the bar and enter the required packet number
in the Go to packet... dialog box.

Looking at the packet = Having identified and selected a packet, the Packets summary view displays the
interpreted code and the raw data in hexadecimal and ASCII format.
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Y A,
SI/PSI Nodes

The Tables view (SI/PSI tab) displays the service information in tree form. The
tree represents all of the service information tables found in the analyzed stream
that comply with the selected digital video standard (including MPEG program
specific information, DVB service information, and ATSC and ISDB program
and system information protocol). The tree contains nodes for each table found;
tables and nodes are grouped together functionally.

This section identifies the nodes that may be present for each standard.

Figure 2—-76 shows an example of Table navigation view with DVB stream
interpretation selected.

Tables 2-15 to 2-19 show the nodes that may be displayed in the SI/PSI
navigation view depending on the selected interpretation standard and the
content of the stream.

@ localhost - MPEG TS Compliance Analyzer =13

File Wavigation Settings CaptursVu™ Record Help

B (@) Restert Anaiysis | () Bock @ & preterences T @] @ TURE @ am B [ ]

| program | Tests| SUPS | P | packets | N |

Primary nodes P Dot

= B8 Programs (PATIPMTISDT actual)
paT

Tables

= B8 PMTs
(B PMT Prograr 1 (Adherent )
{5 PMT Program 2 (Adherent 1)
B PMT Program 3 (Acherert i)

® Programs (PATIPMT/SDT actual,
® Bouruets (BATS

® Networks (MITS;

® Time (TDTTO

(B PMT Progrem 4 (gherent 1) ® EPC (ETVSDTIRST
B PMT Program 5 (Adherert V)
B8 SDT actusl
= ) Bounuets (BATs)
Bouguet 1 (0x1) (BAT)
= G Metwarks (NITs)
This network (NIT actusl)
(= Titne (TOTTOT)
@ ToT
@ 10T
= @ EPG ETEDTRST)
= g8 This Transport Stream (SOT/EIT actuel)
BB =DT actual
= B Service 1 (Acherent 1) (EIT actual)
HoweMext (EIT actual pif)
B Service 2 (Acherent Il (EIT actual)
B Service 3 (Acherent Il) (EIT actusl)
() Service 4 (Acherent Iv) (BIT actusly
B Service 5 (Acherent ) (EIT actusly

75 availabiity @ | Sync (| |Bi rete 41.471001 Mbps @ 185 | Packet Size - 185 | DB || No Extensions Interface : DWE Paraliel| [l

Figure 2-76: Primary SI/PSI nodes (DVB example)
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Table 2-15: MPEG SI/PSI

Primary node Subsidiary node
TS info
TSDT
Programs
PAT
PMT PIDs
Conditional access
CAT
Other Tables
Table 2-16: DVB SI/PSI
Primary node Subsidiary node 1 | Subsidiary node 2 | Subsidiary node 3
TS info
Partial TS
DIT
SIT
BIT
Programs
PAT
PMT PIDs
PMT PID +
SDT
Bouquets
BAT
Conditional access
CAT
Networks
NIT - This
NIT - Other
Time
TOT
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Table 2-16: DVB SI/PSI (Cont.)

Primary node Subsidiary node 1 | Subsidiary node 2 | Subsidiary node 3
DT
EPG
This TS
SDT Actual
Service (number,
name)
Now/Next (EIT P/F)
Schedule (EIT
schedule)
Other TS
SDT Other
Service (number,
name)
Now/Next (EIT P/F)
RST
MHP apps
Other tables
Table 2-17: ATSC SI/PSI
Primary node Subsidiary node 1 Subsidiary node 2 Subsidiary node 3 Subsidiary node 4
TS info
MGT
Programs
PAT
PMT PIDs
VCT C/T
ETT-V
Conditional access
CAT
Ratings
RRT+
Time
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Table 2-17: ATSC SI/PSI (Cont.)

Primary node Subsidiary node 1 Subsidiary node 2 Subsidiary node 3 Subsidiary node 4
STT
EPG
Source/Services
EITO > EIT127
Directed channel
change
DCCT id +
DCCSCT
Other tables

Table 2-18: ISDB-S SI/PSI nodes

Primary node Subsidiary node 1 Subsidiary node 2 Subsidiary node 3 Subsidiary node 4
TS info
Partial TS
DIT
SIT
BIT
Programs
PAT
PMT PIDs
SDT
Conditional access
CAT
Networks
NIT - This
NIT - Other
Time
TOT
EPG
This TS

SDT Actual

Service (number, name)

2-160 MTS400 Series MPEG Test System User Manual



TSCA - SI/PSI Nodes

Table 2-18: ISDB-S SI/PSI nodes (Cont.)

Primary node Subsidiary node 1 Subsidiary node 2 Subsidiary node 3 Subsidiary node 4
Now/Next (EIT P/F)

Basic Schedule
(EIT schedule)

Extended Schedule
(EIT schedule)

Other TS

SDT Other

Service (number, name)

Now/Next (EIT P/F)

Basic Schedule

(EIT schedule)
Extended Schedule
(EIT schedule)
Maker id/model id +
Other tables
Table 2-19: ISDB-T SI/PSI nodes
Primary node Subsidiary node 1 Subsidiary node 2 Subsidiary node 3 Subsidiary node 4
TS info
Partial TS
DIT
SIT
BIT
Programs
PAT
PMT PIDs
SDT
Conditional access
CAT
Networks
NIT - This
NIT - Other
Time
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Table 2-19: ISDB-T SI/PSI nodes (Cont.)

Primary node

Subsidiary node 1

Subsidiary node 2 Subsidiary node 3 Subsidiary node 4

TOT

EPG

This TS

SDT Actual

H

Service (number, name)

Now/Next (EIT P/F)

Basic Schedule
(EIT schedule)

Extended Schedule
(EIT schedule)

Service (number, name)

Now/Next (EIT P/F)

Basic Schedule
(EIT schedule)

Extended Schedule
(EIT schedule)

Service (number, name)

Now/Next (EIT P/F)

Basic Schedule
(EIT schedule)

Extended Schedule
(EIT schedule)

SDTT

SDTT(H)

Maker id/model id +

SDTT(L)

Maker id/model id +

Other tables
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Getting Started

The Packetized Elementary Stream (PES) Analyzer performs a series of user
selectable conformance tests on a previously recorded file. Files can be
interpreted according to either the ATSC or DVB standards. Once the file is

analyzed analyzed users can view the results of the selected tests and browse
through the content of the PES packets.

“__ Tektronix MPEG-2 PES Analyser - Ad_10s.mpg

File Edit Wiew indow  Help

H=| &z EpdE alal |
@ Ad_10s.mpg - Pragram Skructue IM=E3 | | €@ Ad_10s.mpg - Event Log I [= 9
= Program 1 Fiog. 3 4udio (PID 107). PES Packet 80: PTS Enor. PTS differencs iz greater than 700ms &
- Wideo, [PID 289,080121) Prog. 3 Audio [PID 108). PES Packet 80: PTS Enar, PTS difference is greater than 700ms
MPEE; Audio IP’\D 290040122 Fran 3 Audin (PID 1071 PFS Packet 75 - PTS Faae PTS differenee = armater than 70ms
MPEG Audio, (PID 88,0:0058) @ Ad_10s.mpg - PTS/DTS View Piog. 1 Videa (PID 289) [_ (O] %]
o MPEG Audio, (FID 89,0:0059) % FEFBI BPBEPEPEBF PBEI BPBP Data =t Cursor I a
MPEG Audio, [PID 30,040054) | 80ms" " 3~ -3 oo [ A (R IR I e A AL Humber
- Program 2 | 0
= Program 3 ‘ | | ! H ! ! Strea_m Tupe
Bl Program 4 ! H | H | ! | Video
= ] ! . . ! : H PES Packst Number
& Program 5 | ! ! ! ! | ! 0
B2 Ad_10:. mpg Header Interprelat 3 PTS
s | | B . | . H 41858591
B R It Rt Rl B R S R B R [ S ==L
] : : : : ' : DTS
| ! ! ! ! | ! Mot Present =
shream ] ! ! . H ! . Frame Hate
id i | | | | ! B Mot Yalid
| Frams Type
| TG00 | G005 T widec_steam | | LB ____
] : ' : : : Frefile & Level
TRl e ol s el S S i s sl Sl ol Feserved & Reserved
FES data 0000 0120 0240 030 0430 0600 0720 0840 | ChomeFamat |
scrambling| FE | alignment| *PTS Access unt time (5] Reserved
control | P indicator | +DTS [sum of durations] Ficlure Sze (H x V)
o0
[I] [ O W
— |4 < . 5 . \ \ . 5 . . \ B
pater Than (O0ms
= pPTS
[ ¢ | ||| PackstNumber |3 foto || {[Prog. 1 viseo (PID 2891 ]|
|TS Packst 1043 [ &

Information can be viewed in graphical and textual formats. To analyze and view
the Transport Stream packets, use the companion program TS Analyzer, which
can be run at the same time as this PES Analyzer.

The functionality provided includes:

®  Display of program structure showing the programs contained within the
transport multiplex and the PES streams which make up each program.

®  Display an interpretation of PES packet for individual packets.
®  Hexadecimal representation of PES packet.

m  Extraction and display of Presentation Time Stamp (PTS) and Decoding
Time Stamp (DTS) information from the PES packet header.

MTS400 Series MPEG Test System User Manual 3-1



PES Analyzer - Getting Started

Starting the Program

3-2

Initial Appearance

®m  Display of access unit information for video and audio access units.

NOTE. The examples shown in this chapter are taken from both ATSC and DVB
compliant transport streams. An example of each type is sometimes shown as a
reminder that both standards are supported or where a difference needs
explanation.

Start the program by selecting the Tektronix PES Analyzer option from the
Start > Programs menu or by double clicking on the Tektronix PES Analyzer
shortcut on the desktop.

@ Startup 4

[=[Tektronix Moritor-Recordes
& Tektranix PES Analyser

| Tektroni Player
@ Tektranix Releaze Notez

Once the program has started and is ready for use it will open a Main Window.
When the program first starts it looks as follows:

@ MPEG-2 PES Analyser [-[DI=]
File View Settings Options Help

T e T s e

¥ | | PocketMumber [T oo j|
PES Analyser I [NotValid A
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The Toolbar (row of buttons above the dark gray area of the empty window) may
be hidden from view, moved to a separate window or moved to either side or the
bottom of the main window.

The Status Line at the very bottom of the window may be hidden from view.
Because no file is open, it is displaying a message that the TS packet number is
Not Valid.

Above the Status line is the Slider Bar. This has three groups of controls for
selecting streams and packets within a file. This may be moved to the top of the
window.

Initial Menu Options  PES Analyzer presents different menus and options, depending on whether or not
a file is open for analysis. The menu options available when no file is open, are
as follows:

NOTE. A check mark next to an option indicates that the window or toolbar is
currently visible or enabled, no check mark means that it is hidden or disabled.

File Menu Options. The File menu contains the menu options listed in Table 3—1.

Table 3-1: File menu options

Command Function

Open... Opens an MPEG file for analysis. The program opens the file
selection dialog allowing the user to choose the required file.

Print Setup ... Opens a dialog for selecting which printer and associated
options to use.

1 <filename> A list of the four most recently analyzed files. If the program

2 <filename> has recently been installed the list may be empty or hold less

3 <filename> than four files.

4 <filename>

Selecting a filename opens that file for analysis.

Exit Finishes running the program.
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3-4

View Menu Options. The View menu contains the menu options listed in

Table 3-2.

Table 3-2: View menu options

Command Function
Toolbar Displays or hides the toolbar.
Status Bar Displays or hides the status bar.

Settings Menu Options. The Settings menu contains the menu options listed in

Table 3-3.

Table 3-3: Settings menu options

Command

Function

Test Options

Opens a dialog for setting the Conformance Test Options for
analyzing and interpreting the PES information in stream files.

Options Menu Options. The Options menu contains the menu options listed in

Table 3—4.

Table 3-4: Options menu options

Command

Function

Limit Repeat Errors

Lists the first 20 occurrences of each error type in the event
log.
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Options

The MPEG and ATSC Conformance Test Options for MPEG and ATSC may not
be modified when a file is open. To change them, all files must be closed, the
test options modified, and the file opened again.

Select Test Options from the Settings menu to open the Conformance Tests
dialog.

lﬂ_‘__HPEE-Z PES Analpszer

File iew ESE=iigtl Options  Help

El E’Hl Test Cptions || i

NOTE. The Settings Menu is only available when there is no file open. It is
hidden when a file is opened and redisplayed when the file is closed.
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Conformance Tests The dialog box contains two tabbed pages containing tests relating to MPEG and
ATSC files, respectively. Note that the MPEG tests are sufficient for DVB

streams.

Test of PES Header Syntax (MPEG). The tests of PES header Syntax are based on
the conformance requirements laid down in the standards document ISO/IEC
13818-4 for Packetized Elementary Streams. Each check box uses the same
name for a particular test as the standard. For example, to test conformance to
the standard for the length of PES packets select the PES packet_length option.

Test Settings |
MPEG | aTsC |
— Test aof PES header Syntas
V¥ ‘packet_start_code_prefis ¥ PTS interval <700ms
v stream_id ¥ rep_cntd
¥ FES_packet_length ¥ original_stuff_length
W PTS_DTS_flags V¥ stuffing_byte
[V PES_header_data_length V¥ padding_byte
[~ CRC
[Mate: thiz option may add up
to B0 ta the analysiz time]

Ok, I Cancel Help

A check mark shows that a test is selected and an empty check box indicates that
the test will not be performed.
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Test of PES Header Syntax (ATSC). When the ATSC Stream box is checked,
selected streams are interpreted according to the ATSC standards, A/52 and

A/53.

A check mark shows that a test is selected and an empty check box indicates that
the test will not be performed.

Test Settings |
MPEG x-‘-.TSIZI

¥ ATSC Stream

— Test of PES header Syntas

¥ PES_scrambling_controf ¥ PES_private_data_flag

W ESCR_flag ¥ pack_header_field_flag

¥ E5_rate_flag V¥ program_pkt_seq_counter_flag
W PES_CRC_flag WV P-STD_buffer_flag

¥ data_alignment_indicator
[video anly]

Ok, I Cancel | Help

For streams in a DVB standard stream, leave the ATSC Stream option un-
checked. The ATSC Stream option is disabled (grayed out) if the software
license is only for the DVB standard.
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Opening a File

Opening a File from the
Menus and Toolbar

3-8

Any file holding a recorded or synthesized sample of a stream can be opened for
PES Analysis by this program. To analyze the Transport Stream packets, open
the file in the TS Analyzer. A file can be opened by both the TS and PES
Analyzers at the same time.

To open a file select the Open... option from the file menu. If the required file is
in the list of recently analyzed files then it can be opened from the list to save
using the Open file dialog. Alternatively, use the Ctrl+O keyboard shortcut.

lﬂ:_HPEE-Z PES Analyser

Hiew Settings  Help

[ Oeen. 0[S

. bl
Frint Setup...

1 Ad_10z.mpg
248d B=mpg
2Ad_Tmin.mpg
4 Ad Bempg

E xit

There is also a shortcut button available on the Toolbar for opening a file, which
has the standard file open symbol:

e El2] Sl Sa]

b

Once a file is open this button will be disabled, which is shown by being “grayed
out”.
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Window Layout  Program Structure and Event Log windows are opened as soon as the file is

opened. The layout of the windows will have been saved from the last time the

program was used. If the program has just been installed, the windows will be in
the application default Cascade arrangement, which looks like this:

@ MPEG-2 PES Analyser - Ad_10s.mpg M=
Fie Edit View Options Window Help
g)=| gl2|[E o] 22
@ Ad_10s.mpqg - Program Structure 1 =]
Bl @ 4d_10s.mpg - Event Log = B3
Category Reference Comment
@ Infarmation Starting Analysis
Time 00:01:02

Analysis Complete Interval

-

J « |+ ]| Packet humber [ Goto | | [Frog. 1 video [FID 229) j‘
PES Analyser

[ [NUM [TS Packet 1043 [

v

Many users rearrange the windows so that the Program Structure and Event Log

windows do not overlap. The examples in this manual often use this arrange-
ment:

@ MPEG-2 PES Analyser - Ad_10s.mpg

[_[o]x]
Fle Edt View Oplions Window Help
g)=| gl2|[E o] 22
1
@ Ad_10s mpq - Program Structure =] ES || Ad_10s mpg - Event Lag =l S
= Progiam | Catenory Reference Comment
3, Video, (FID 289.0x0121) 8 Information Starting Analysis
Audia, [PID 290,0:0122) @D Time 00:01:02 Analysis Complate Int
Audio, [FID ,04005)
Audio, [FID #3,040059)
Audio, [FID 90,04D054)
Proaram 2
Program 3
Proaram 4
Proaram 5
al 1 N
J o | v )| Packet Numser [0 Goto | | [Frog. 1 video [FID 229) j‘
PES Analyser NUM [T5 Packet 1043 | 7
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3-10

PES Analysis

NOTE. The above example is from a transport stream interpreted and labeled
according to the DVB standard. If the ATSC Stream option is set the elementary
streams will be interpreted and labeled according to the ATSC standard. For
example: audio streams would be labeled AC-3 Audio, instead of Audio or AAC
Audio.

The PES Analyzer program now starts to analyze the file for conformance to the
selected tests. Due to the very efficient algorithms used by the program, it will
analyze large files in a few minutes. Other algorithms have been seen to take
much longer. The rightmost pane in the Status Bar shows a progress indicator

during Analysis.

As the file is analyzed messages are written in the Event Log and the structure
diagram is drawn in the Program Structure window. When the processing is done
an “Analysis Complete” message is written in the Event Log.

&% Tektronix MPEG-2 PES Analyser - test_seamless mpg [_[O] =]
File Edit Wiew ‘window Help
%] 82| [& m/mio| w==]|
O tort soomesimpg Eventlog =]
= Program 1 | Categony Reference I Camnment £
-7}, Video, [PID 289,0:0121) € Irformation Starting Analysis J
e fdia, (PID 290,0:0122) €3 Enmor Prog. 3 Audio [PID 107), PES Packet 3 PTS Eror. PTS difference is greater than 700ms
Audio, [PID 85 0:0058) €3 Ennor Prog. 3 Audio [PID 108], PES Packet 3 PTS Enor. PTS difference is greater than 700ms
oo Adio, (PID89,0x0059) @ Error Prog. 3 Audio [PID 107), PES Packet 4 PTS Eror. PTS difference is areater than 700ms
- i, (PID 30.0:0054] €3 Enmor Prog. 3 Audio [FID 108), PES Facket 4 PTS Enor. PTS difference is greater than 700ms
o E:zgzz 3 €3 Ermar Prog. 3 Audio (PID 106), PES Packet 5 PTS Enor. PTS diterence is greater than 700ms
Pragram 4 Q Emor Prog. 3 Awdio [PID 107). PES Packet 5 PTS Errar. PTS difference is greater than 700ms
Program 5 Q Errar Prog. 3 Audia (PID 107). PES Packet & PTS Errar. PTS ditference is greater than 700ms
@ Error Prog. 3 Audio (PID 108), PES Packet B PTS Eror. PTS difference is areater than 700ms
Q Emor Prog. 3 Awdio [PID 108). PES Packet 7 PTS Errar. PTS difference is greater than 700ms
Q Errar Prog. 3 Audia (PID 107). PES Packet 7 PTS Errar. PTS ditference is greater than 700ms
@ Error Prog. 3 Audio (PID 108), PES Packet 8 PTS Eror. PTS difference is areater than 700ms
@ Emor Frog. 3 Awdio [PID 107). PES Packet 8 PTS Errar. PTS difference is greater than 700ms
@ Error Prog. 3 Audio [PID 107), PES Packet 3 PTS Eror. PTS difference is areater than 700ms
Q Emor Prog. 3 Awdio [PID 108). PES Packet 3 PTS Errar. PTS difference is greater than 700ms
Q Errar Prog. 3 Audia (PID107). PES Packet 10 PTS Error. PTS difference is greater than 700ms
@ Error Prog. 3 Audio (PID 108), PES Packet 10 PTS Eror. PTS difference is greater than 700ms:
Q Emor Prog. 3 Awdio (PID 107). PES Packet 11 PTS Ernor. PTS difference is greater than 700ms
Q Errar Prog. 3 Audia (PID 108), PES Packet 11 PTS Error. PTS difference is greater than 700ms
€3 Enor Proq. 3 Audio (FID 108), PES Packet 12 PTS Enor. PTS diterence is areater than 700ms hd
< | A7
— 7 « | » ||| Packet Humber 40 | [Prog 1video [PID 285) =l ‘
| [MUM |T5 Packet 1311 | G
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Menus and Controls

When a file is open the program presents a different set of menus and options.
They change as soon as the Program Structure and Event Log windows appear.
For example, the Open file commands are replaced by Close file commands.

Toolbar

=] szl lEanm ala

The Toolbar provides a set of convenient shortcuts for the more frequently used
menu options. The available commands are:

|5

m | @ &

IE

=

Closes the current file. This button becomes enabled the moment a file
is opened and analysis starts. If the wrong file is being opened, or the
wrong options are selected, clicking on the button will abandon the
analysis and close the file.

Open a file. This button is disabled when a file is open.
Print the contents of the current window.
Opens a dialog which displays the program version number.

Toggles the Event Log window. When the button is in this state the
window is not visible and clicking on the button will open the Event
Log.

Toggles the Packet Hex View window. When the button is in this state
the window is not visible and clicking on the button will open the Hex
View.

Toggles the PTS/DTS View window. When the button is in this state
the window is not visible and clicking on the button will open the PTS/
DTS View.

Toggles the Header Interpretation window. When the button is in this
state the window is not visible and clicking on the button will open the
Header Interpretation.
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PES Analyzer - Menus and Controls

3-12

=Y
&l

Zoom In on data in the PTS/DTS View. This button is only enabled
when the PTS/DTS View is the current window.

Zoom Out from the data in the PTS/DTS View. This button is only en-
abled when the PTS/DTS View is the current window.

The Toolbar can be dragged off the edge of the main window into a floating
pallet. To do this click on the background inside the Toolbar, that is, not on one
of the buttons, and drag into the main window area. The result is a self-contained

window which looks like this:

- |
H=| &|2| 8anm &

To replace the Toolbar on the window border drag it over the border until the
outline changes shape. It can be placed on the top, bottom, left or right edges.
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Status Bar

Wigw the PTS/DTS Analysis [ | TS Packet 1043 [ i

The Status Bar may be hidden from view, but if visible is always at the bottom
of the main window. It displays the following information about the program and
keyboard states:

Message Field
Gives a description of any Keyboard
button ar aption aver which
the cursor is placed.

May alzo show other
nan-critical messages.

g

Analysis Status
Displays a progress
inclicatar while & file
iz being loaded.

TS Payload Unit Start
Displays number of TS

packet in which current
PES packet starts

Mode
Indicators

| TS Packet 1043

Namal
Bctie
CAP [MUM |TS Packet 1043 | /jl
ﬂ Tektroniz MPEG-2 PES Analyser

File Edit

Window Help

The meszage changes to —_— —
describe the function of the button v Toolbar
ar menu option aver which the v Statusz Bar
mouze pointer iz placed.
v Event Log

Hex
Interpretation

[The description is still displayed
if the button or option iz unavailable.
i.e. greyed out.)

Wiew the PTS/DTS Analysis | |T5 Packet 1042 [ 4'
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PES Analyzer - Menus and Controls

Slider Bar

) « | » ||| Packet Humbei [o Goto | | [[Fron. 1 video (PID 289) j”

The Analyzer can display the contents of any PES packet in the currently loaded
file. Packets are numbered, within a PID, according to their position in the file;
the first PES packet of each PID being PES packet 0 (zero). The Slider Bar
displays the packet number and the PID for the current packet.

The slider bar controls are as follows:

Slider Slider Move to Move to
Scrolls through packets of previous next
the selected type in the file. packet packet

| ‘
A

N ~ 4]

Start End
of file of file
Packet number Packet Number Goto Button
Shows current packet number. Selects packet shown
New values can be typed in. in Packet Number

J
Packet Number I?EM o ||3th|?|

click in tw )
Packet Number then click

Field and type in on the Goto
the new value Button.

To select
a packet by
number
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PES Analyzer - Menus and Controls

Packet Type - Elementary | pocket Type Drop Down Arrow Button
Stream Shows currently selected "Drops down” the list of
Elementary Stream. Streams to choose from

||F"ru:ug. 2 Wideo [PID 305) i

Like the Toolbar the Slider Bar can be dragged from the edge of the main
window into a floating pallet; to do this click on the background inside the Slider
Bar and drag it into the main window area. The result is a self contained window
which looks like this:

| )] |F'ac:ketNumber [a4 ||Prog.2Video [FID 305) vl

To replace the Slider Bar on the window border drag it over the border until the
outline changes shape. Unlike the Toolbar it can only be placed on either the top
or bottom edges.
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Selecting Packet Type  The Slider and Packet Number can only select packets in the currently selected
program stream. The stream is indicated in the Packet Type drop-down list and

by the magnifying glass symbol, Q, in the Program Structure window. A new
stream may be selected from either the list box or the window.

lﬂ Ad_10s.mpg - Program Structure =] B3

- . [PID 289,0x0121)

~ wdia, [PID 290,040 22)

e Buudi, (PID 58 040058

e Ao, [PID 83,00059)
- udio, [PID 30, 0x0054)

Sl Program 2

—_(0}, Viden, (PID 305,0x0131)

e Audi, [PID 308, 0x0132)

e Budin, (PID 96, 00060)

; BID S} e Audin, [PID 97,00061)

Prog. 2 Audio (FID 306) - fudia, [PID 98,040062)

Prog. 2 Audio [FID 96) [a— Program 3

Frog. 2 Audio [PID 97) o

Prog, 2 dudia (FID 98] Eg)---- Program 4

Prog. 3 Vides (FID 160] B Program 5

Prog. 3 Audio (FID 104)

Prog. 3 Audio (PID 105)

Prog. 3 Audia (PID 105)

Prog. 3 Audio (FID 107)

Prag. 4 Videa [PID 161)

Prog. 4 Audia (FID 112)

==={Prog. 4 Audic [FID 113] ===

Eﬂ| Frog. 2 Video [FID 305] 7]

Choose an
Elementary Stream
by selecting the Name in
the Program Structure or
from the List in the Slider
Bar "List Box”.
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Menus and Options

NOTE. A check mark next to an option indicates that the window or toolbar is
currently visible or enabled, no check mark means that it is hidden or disabled.

File Menu options  The File menu contains the menu options listed in Table 3-5.

Table 3-5: File menu options

Command Function

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

Print Prints contents of the current window.
Print Setup Selects printer and configuration.
Exit Closes any file that is open and terminates execution the program.

Edit Menu options  The Edit menu contains the menu options listed in Table 3-6.

Table 3-6: Edit menu options

Command Function

Copy Copies the contents of the current window to the MS Windows™
Clipboard, from which it can be pasted into a document in another
application.

Copy TS Packet Allows the user to select an AU (access unit) within the PES

Analyzer, and then copy the TS packet number onto the Windows
clipboard. The Stream Analyzer may then be started and Paste TS
packet selected to go to the packet number retrieved from the
clipboard.
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View Menu options ~ The View menu contains the menu options listed in Table 3-7.

Table 3-7: View menu options

Command

Function

Toolbar

Shows or hides the Toolbar, which provides a set of convenient
shortcuts for the more frequently used menu options.

Status Bar

Shows or hides the Status Bar.

Event Log

Shows or Hides the Event Log.

Hex

Shows or Hides the Hex View.

Interpretation

Shows or Hides the Packet Interpretation view.

PTS/DTS Timing

Shows or Hides the PTS/DTS Timing Analysis window.

Options Menu options ~ The Options menu contains the menu options listed in Table 3-8.

Table 3-8: Options menu options

Command

Function

Limit Repeat Errors

Only lists the first 20 occurrences of each error type in the event
log.

Window Menu options  The Window menu contains the menu options listed in Table 3-9.

Table 3-9: Window menu options

Command

Function

Cascade

Arranges all the windows so that they are neatly stacked; only the
title bars show behind the active window.

Tile

Reduces and moves windows so that they can all be seen at once.

Arrange Icons

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

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

Makes the named window active, putting it on top of any windows
which had been hiding all or part of it.

3-18
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Help Menu options  The Help menu contains the menu options listed in Table 3-10.

Table 3-10: Help menu options

Command Function

About PES Analyzer... Opens a dialog that displays the program version number.
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Packet Hex View

ﬂ! Ad_10s.mpg Hex Yiew - Prog. 2 ¥ideo [PID 305] PES Packet 171

21 08717 64 B3 00 00
om0 0 00 00 14 4B DB B8 00 00 1 BS 85 55 57 93 00
00020 00 00 01 01 32 BF 23 20 8B EE 03 EV AD 3B 10 7F
00030 EF 03 78 3C CE A3 61 66 51 BF 10 B4 62 Ch AD 32
00040 35 CO CF 2C A3 55 41 C3 70 7B C3 A4 81 66 DC 04
00050 21 24 70 AB A5 04 26 AD 50 75 03 BE AD 83 D4 27
000s0 04 1C 73 83 94 7A 51 0E 50 5E EA 07 20 40 AZ EA
0oovo 05 C7 70 14 4E 85 D503 9E A1 EE EO 2D DC OB AE
oos0 04 FDOBA A& 1B EE 02 C5 9C Fs 7D FC C7 DV 05 BEC
00030 55 50 F7 22 53 9C 63 4F 4E 04 CF 17 Aa BE BY 02
nooso Ce 35 D5 05 7E 50 63 D4 EF 52 10 C2 04 13 5C BD
00BO 33 4F 4F 4E 15 D3 D2 81 E3 23 BE 50 B3 1B F1 13
000CO 46 32 CA 73 06 92 34 54 71 80 44 25 &0 00 00 7
o000 02 32 37 E2 06 66 56 2D 11 A5 A7 4E 95 46 F5 43
OOOED A3 24 5E DO D1 EC 06 A1 74 7F CF 40 1B B4 00 1C
OO0F0 32 81 4C 41 C3 00 5B 91 1A 54 52 02 E8 FF 9F 13
o100 A3 28 2C 05 CC BO 30 DO BE ES B3 68 C4 70 53 18
00110 00 40 02 DO 18 80 05 A3 26 14 74 21 D3 0B 04 &3
00120 BY 47 FC F& 00 3B 63 53 00 E6 64 2C 06 40 03 36
00130 E4 63 6B A3 15 44 34 ES FF 9E 896 91 E5 05 B1 &7
00140 30 01 FB 02 83 60 C3 D2 D1 D831 96 1F EDCC 79 LI

LT o Y O e O O T O [ o e = = L e B Y = B s = R I =X |

This is the lowest level view of the PES Packet data. It displays the contents of
every byte in hexadecimal. Each byte is represented as a pair of hexadecimal
digits. The window may be resized to display 16, 32, 48, ... bytes of information
on each row.

The four digit numbers in the left most column are the addresses of the first (that
is, leftmost) byte in the row. The addresses are shown in hexadecimal.

lﬂ Ad 10z mpg Hex Yiew - Prog. 2 Yideo [PID 305] PES Pack

00000 00 00 01 EO 00 00 20 80 05 21 04 17 B4 B3 00 00
00010 01 00 00 1A 4B DE ES 00 00 M BS 85 55 57 33 00

00020 00 00 01 01 32 6F 23 20 8B EE 03 EY AD 9B 10 VF
MAF NS TR AT MR A9 1 BE F1 OBF 10 B4 B2 R AR 97

Column of bytes addressed

Address Column
showing address
of byte immediately
to the right
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PES Analyzer - Packet Hex View

Packet Header

3-22

The Hex View displays the bytes holding PES Packet header information in
magenta color text. For example here is a packet containing a PTS field, from a
video stream:

@& Ad_10s.mpg Hex Yiew - Prog. 2 ¥ideo (PID 305) PES Packet 171  [Hi[=] E3
Q0 00 M EQ Q0 o0 20 80 05 21 05 17 64 B3 00 00

05 C7 70"

nnan N4 EMN B

information displayed in
magenta colour text

The most significant two bits of the eighth byte (that is, the byte at address
0x0007) contain the PTS_DTS _flags. The ninth byte (address 0x0008) contains
the PES_header_data_length, which specifies how many additional bytes are
present. In the above example:

PTS DTS flag=2
PES_header_data_length =5

These specify that there is a 5 byte Presentation Time Stamp (PTS) field in the
header. The contents of the PTS are 21 0A 17 64 B3 and they follow the
PES_header_data_length.
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The preceding packet, from the same stream, carried both a PTS and DTS field:

PTS_DTS flag =3
PES_header_data_length = 10 (shown as OA in hexadecimal)

@ Ad_10s.mpg Hex ¥iew - Prog. 2 Video (PID 305) PES Packet 170 [Mi[=] E3
0o 0o 01 E0 00 00 80 CO 04 31 04 17 80 D3 11 04

01 34 64
S 00 1E 84 04

o070 5F FC 77 7 . | 01 E3 A0 45 FF
annon e F1 o 19 bytes of header A a0 MR T RA
information including the
DTS and PTS fields

Instead of having to interpret header information from the Hex View, the PES
Analyzer provides the Header Interpretation window. This interprets the header
and displays the contents, in table form, according to the MPEG-2 standards.
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Event Log

Packet Selection

Categony I Rieference I Comment *I
8 Irfarmation Starting Analysiz J
€3 Enar Prog. 3 Audio (PID 107). PES Packet 3 PTS Errar. PTS difference iz greater than 700ms

@ Error Prog. 3 Audio [FID 108], PES Packet 3 PTS Enor. PTS difference iz greater than 700ms

€3 Enrar Prog. 3 Audio [PID 107), PES Packet 4 FTS Enar. PTS difference iz greater than 700ms

€3 Enar Frog. 3 Audio [PID 108], PES Packet 4 FT5 Errar. PTS difference iz greater than 700ms

€3 Eror Prog. 3 Audio (PID 108], PES Packet & PT5 Enor. PTS difference iz areater than 700ms

€39 Enar Prog. 3 &udio [PID 107). PES Packet 5 PTS Errar. PTS difference is greater than 700ms

€9 Enar Prog. 3 Audio [PID 107). PES Packet & FT5 Enror. PTS difference iz greater than 700ms

€3 Error Prog. 3 Audia (PID 108], PES Packet B PTS Erar. PTS difference iz areater than 700ms:

€3 Enar Prog. 3 Audio (PID 106), PES Packet 7 PTS Errar. PTS difference iz greater than 700ms

@ Error Prog. 3 Audio [FID 107], PES Packet 7 PTS Enor. PTS difference iz greater than 700ms

€3 Eror Prog. 3 Audia [PID 108], PES Packet 8 PTS Erar. PTS difference iz areater than 700ms:

€3 Enar Frog. 3 Audio [PID 107). PES Packet 8 FT5 Errar. PTS difference iz greater than 700ms

Q Errar Prog. 3 Audio (PID 107], PES Packet 9 PT5 Enor. PTS difference iz areater than 700ms

@ Errar Prog. 3 Audio [PID 10E], PES Packet 3 PTS Enar. PTS difference iz greater than 700ms

€9 Enar Prog. 3 Audio [PID 107). PES Packet 10 PTS Enor. PTS difference is greater than 700ms

€3 Eror Prog. 3 Audio (FID 108], PES Packet 10 PTS Enor. PTS difference is greater than 700ms

€39 Enar Prog. 3 &udio (PID 107). PES Packet 11 PTS Enor. PTS difference is greater than 700ms

@ Error Prog. 3 Audio [FID 10E], PES Packet 11 PTS Enor. PTS difference is greater than 700ms

QBI Ermor Prog. 3 Audio [PID 106], PES Packet12 ~ PTS Emor. PTS uilifference iz qreater than 700ms hl
4 3 4

The program always opens the Event Log window when it starts to analyze a
file. As the file is analyzed the program writes the results to the window as they
are produced. When processing finishes an “Analysis Complete” message is
appended to the report.

If a warning or error message gives a packet number, that packet may be
inspected by selecting the message. For example, here is an extract from a file
with PTS errors on two of the Audio streams:

iggd Erroi
@' Error
D

@' Error
3 F e

Frog. 3 &udio (PID 106), FES Facket b
Prog. 2 Audio [PID 108], PES Packet ¥
Frog. 3 Audio [PID 107). PES Packet 7

Prog. 2 Audio [PID 108], PES Packet 8
Proa 2 Adin (PID N7 PES Packat 0

P15 Emor P15 ditterence 1z greater than ¢ Ul
FPTS Emor. PTS difference iz greater than 700ms
FT5 Emor. PTS difference iz greater than 700ms

FPTS Emor. PTS difference iz greater than 700ms
PTE Frar PTS difference i= areater than 70me

Clicking on the message for Prog. 3 Audio (PID 106), PES Packet 78 selects
both the program stream and the packet. This is reflected by the Slider Bar, in the
Program Structure, Hex View, Header interpretation and PTS/DTS Views.

MTS400 Series MPEG Test System User Manual
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PES Analyzer - Event Log

The Slider bar will look like this:

Packet Humber I? Gaoto I | IF'n:ug. 3 Audio [PID 107 j

In the program structure view, the magnifying glass icon, Q, appears on the
selected stream:

@ test_seamless.mpg - Program Struct. . [H[=] B3

| — Program 1
............. Video, [PID 28900121
............. Audio, [PID 290,0:0122)
e Bdi, [PID B8, 0W005E)
~ Audio, [PID 89,0:0059)
Audio, [PID 90,0:0054)
[ — ngram 2
- ngram 3

............. Video, [FID160,0x0040]
............. Audio, [FID 104,0x0068]
............. Audio, [PID 105,0:0069)
............. Audio, [PID 108 0=006)
A2y Audio, PID 107.0+0068)
e ngram 4
[ Eo— Program 5

If the Hex View and/or Header Interpretation windows are open they will be
updated to show the contents of the selected packet. If the PTS/DTS View
window is open the cursor is placed on the packet and the panel showing the
Data at Cursor is updated.
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Having selected the

packet it can now be inspected with other tools. The

information in the Header Inspection and Hex View windows will look like this:

li! tezt_zeamlezs mpg He

ader Interpretation - Prog. 3 Audio

(PID 107) PES Packet 7 Mi[=IEI|_ |

] bsis

packet .
start stream Eglfet 5 dfff
code id D 5 dif
prefix d 5 diff
00000071 ] 04C3 audio_stream | ODx0BBZ S dif
S diff
PES [ ppe | data original| P13 | o o [ £5 | DM |addtional | peg | pe | S dif
scrambling| . i alignment | copgright] or  |DTS i rate ”Cd C.:Dfm' oI | ester S diff
contral | P ) indicator copy |flaps| 5 [flag | T g M0 [ fia s i
=00 a0 =00 Tl U020 | 02 | 0=0 | 0x0] 0=0 00 | 0=0]| 0= ]S dift

PTS

1404032073

<

ﬁ test_seamless_ mpg Hex View - Prog. 3 Audio [FID 107] PES Packet 7

00 00 01 C3 0B B2 80 80 0% 23 4E C3 7D &F 20 47

45 AV VB F1 17 DA B3 0B 24 22 BC 24 B2 7C 1A 30

D7 BE CD A2 05 FD 97 21 EC 80 F3 A4 CC B1 BD 24

61 D3 0OC 52 F3 FA 8D &1 BO 5F A0 9E 07 4C 5F 2B

OC E1 0C 2E 66 CB 03 D2 EB 1D 83 63 31 30 DC 25

24 B9 43 67 B0 83 52 D1 A3 1F 42 F1 50 CE C4 AR
3 3

—_—

ai
4
B

4C 32 03 6C 08 DS DE 38 C9 04 24 84 CC C1 4D

Q2B r- - Yoo m oo At roeees 10 Nurnber
, >2< , Y I , o
, , WK E o 3k
T I B B A B B
A0 & - - ] I R s L N W " Audio
£ * , oUE . >4K_ " PES Packet Mumber
, , VLR , ) I 7
L A T : BTE
- , 7 , R , I
555EQS_E._XX__4 ______ E.___>_<>§4: ______ E. _____ _>:<>{____E. _____ J:E 1404?[?20?9
: L R R R 1 [MPEG1]
. . . . . . N Layer
3?"0453—5— ----- {------ E— ----- 1: ------ :r ----- ﬂ: ------ :r ----- “:E 2 [Laver i)
' ' ' ' ' ' " Bitratelndex
, , , , , , I 10 [132kbit/s]
: : : : : : : Frequency
18523 - R S AR S ; 43000Hz
, , , , , , I Maode
: : : : : : : 0 [Stere)
Dmﬂ?s __________ L AR - _){>f: ______ - ; Mode Extension |
0.000 0. 840 1580 2520 3360 4200 5040 5904 D_
=PTS Access unit time [3) Copyright
+DTS [surmn of durations] _Mane
Original/Copy &
=
This shows all the PES packets for the selected PID. See the section on the
PTS/DTS View for more information on selecting a particular packet.
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./ |
Packet Header Interpretation

3 Ad_10s.mpg Header Interpretation - Prog. 2 Video [PID 305] PES Packet 171

packet PES
start stl_eam packet
code id [erath
prefis g
0000007 | 0=00ED wideo_stream | O=00

L DSM | additional PES
FES data oniginal | FTS ES | PES| FES
scrambling pﬂgr?ty @Iignment copyright] or  |DTS I-:flggf rate rHIDCdke Cir?fpoy crc | extension hs:;:laer
contral indicatar copy | flags flag flag flag flag flag lenath
0x0 ] 00 00 Ou0 J 042 ] Om0 J0=0] 00 00 i) 0x0 045

PTS

4236377

FES
packet
data
bytes

This window interprets and displays the header of the currently selected packet.
The above example shows a packet which carries a Presentation Time Stamp
(PTS).

The relationship between the top row of information displayed in the Header
Interpretation, for this packet, and the Hex View is:

packet PES
St-aért Str_-_;,am packet
Eaoe ! length
prefis
0000007 | 0<00ED video_strearn]  0=00

B O 1 1 E E 111 deo [FID 1 P P35 B Oy =
00000 (00 00 01 EOfO0 O0je0 20 05 21 04 17 B4 B3 00 00 -
nonin BRE OO OO M RR AR RR K7 98 00
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The next row completes the compulsory header information. The mapping
between the Header Interpretation and Hex View is:

- D5k | additional PES

FES data ornginal | FTS ES |5 FES FES
scrambling pEEr?t_l,l ._alig_nment copyright]  or DTS EIISaEE rate I_:_:I':lcdke cir?f?ay crc | extension hz:td:[
cantrol indicator copy | flags flag flag flag flag flag length
0x0 00 0x0 00 00 | 0«2 | 0«0 J0«0] O=0 0x0 00 Ox0 0x5

'ﬁ Ad 10s.mpg Hex Yiew - Plog. Z_Vir!:u IPD 305) PES Packet 171 =] E3

00000 00 00 01 EO0 00 00]80(20]05]21 06 17 64 B3 00 00
oo oo oo 1A AR DR BR M BR 8F FR R7? 98 1N

The last row is a reminder that after the header comes the packet data. Any other
rows represent additional fields, such as the Presentation Time Stamp (PTS)
carried in this example. The relationship of these rows to the Hex view is:

FES

packet

PTS data

bytes

4231E6377

A% A0 1 1 P B Prog deo [FID 1 = E - =

noo0a 0o 0o 01 B0 o0 o0 80 80 0521 048 17 B4 B3|00 00 -
noo1o o1 00 00 14 48 DB BB 00 00 01 BR 85 BR &¢ 98 00
00020 00 00 01 M 32 6F 23 20 8B EE 03 EF AD 9B 10 7F
10030 |EY 03 78 9C CE A9 61 66 51 BF 10 B4 62 Ch A5 32
n0040 (35 CO CF 2C A9 65 41 C3 70 7B C3 AA 31 BE DC 04
RN 21 24 70 AR AR N4 25 AN RN 7F N2 PE AN 23 Id 27
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The size of the header depends on the fields it carries. Here is the Header
Information view of the preceding packet which carries PTS and DTS fields:

'ﬂ Ad_10s.mpg Header Interpretation - Prog. 2 Video [PID 305) PES Packet 170

pafkte‘ t PES

’ length
prefis

0000007 | 0=00ED video_stream | 0200

- DSM | additional FES
FES data ariginal | FTS ES | PES| PES
zcrambling p':grsity @Iignment copyight] or |DTS E"E_'SE rate n:”;dke Cir?fpoy cic | extension hg:td:[
cantral indicatar copy | flags flag flag flag flag flag lenth
0=0 (1] 0= 0=0 Ox0 J043] Ox0 JO«0] Dx0 (i) (i) (1] i
FTS bTS
49977 [ 42277 LI
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./ |
Program Structure

The Program Structure window displays a list of all available programs and the
elementary streams that they contain. It shows which stream is currently selected
for inspection and may be used to select a different stream.

The example below shows a program structure from a file conforming to the
ATSC standard.

lﬁ ATSC_10z.mpq - Program Structure =] B2
Q Video, [PID 49.0=0031]
------------- ATSC Audio, [PID 52020034

------------- ATSC Program Identifier. [PID 51.0:0033)
=} Program 4

Video, [PID B5.0:0041]
------------- ATSC Audio, [PID B8.0:0044)

............. ATSC Program |dentifier, [FID 67.00043)
[ — ngram 5

The example below is a program structure from a file that is compliant to the
DVB standard.

{® DVB_10s.mpg - Program Structure M=l B

| — ngram 1

Video, [PID 283,0:0121)
- Audio, [PID 290,0.0122)
_____________ Audio, [PID 22,0x0053)
------------- Audio, [PID 89.0x0055]
............. Audia, [PID 90040054

fiden, [PID 305,040131)
------------- Audio, [PID 306,0:0132)
------------- Audio, [PID 36, 00060)
Audio, [PID 97 00067)
_____________ Audia, [PID 92,0x0062)
[ — ngram 3

- Program 4
T ngram 5
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The Diagram

3-34

The Program Structure is displayed by the program as soon as a file is opened.
As the file is analyzed, the top levels of a structure diagram are drawn in the
window:

lﬂ Ad_10s.mpg - Program Structure M= B

e — ngram 1

Q Yideo, [PID 283,0:0121)
------------- Audio, [PID 230.0:0122]
e tadic, (P10 B8,0=0058)

------------- Audio, [PID89.0:0059)

------------- Audio, [PID30,0=0054)

- Proagram 2

A [ Prﬂgram 3

An Elementary Stream is selected by default. The Program Structure view shows
the selected stream and other streams in the same program. The first program is
expanded to show the streams in the next level.

Streams in the other programs are initially hidden from view.

The structure is represented by a tree diagram, with the “root node™ or highest
level component at the top. Components which contain more information
beneath them in the structure are indicated by a square box.

Components that are connected to a branch of the tree without a square box are
leaf nodes. In this case the Video and Audio elementary streams are leaf nodes.
They display the lowest and finest level of detail.

Nodes can be expanded and contracted by clicking on the square box.
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Selecting a Packet Type

When a file is first opened and analyzed a stream will be selected by default. The

type is indicated by the magnifying glass symbol, Q, in the Program Structure.
It is also displayed in the Packet Type “list Box” on the Slider Bar. A new stream
may be selected from either the list box or the window.

Choose an
Elementary Stream
by selecting the Name in
the Program Structure or
from the List in the Slider
Bar "List Box”

L2 [P
| 2 Aadio [
Frog. 2 Audio (FID 98]

Prog. 2 Audio (PID 97)

Prog. 2 Audio [FID 98]

Prag. 3 Widea (PID 160)

Prog. 3 Audio (FID 104)

Prag. 3 Audio (PID 105)

Prog. 3 Audio (PID 108)
Prag. 3 Audio (PID 107)

Prog. 4 Videa [PID 161)

Prag. 4 Audio (PID 112)
=|Frog. 4 Audio (FID113] =

ﬂ Ad_10s.mpg

= Program 1
e ideo, [PID289.0:0121)
Audio, [PID 290,040122)
- fudio, [PID88.0:0058]
- Audia, [PID 89,0:0053]
e i, [PID90,0x0058)
|’__‘| ng[am 2

—. @, Video, [PID 3050:0131)

e Budio, [PID 306,0x0132)
Audio, [PID 96.0:0080)
! Audio, [PID 97.00061)
e Aadia, [PID 98 0x0062)
- Program 3

- Program 4

o P[Dg[am 51

- Program Structure

0] <]

gﬂ| Prog 2\Video (FID 305] 7] ‘
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./ |
PTS/DTS Timing Analysis

ﬂ! Ad 10z.mpg - PTS/DTS Yiew Prog. 2 Video [PID 305)
— — [ pamstcus_[=]
BOms 3 X 0% Y ke O O O PO R ALl Mumber
. | . | 112
Stream Type
ideo
FES Packet Mumber
: ! : ! : 112
A0 A-1-F1-F1-F4- - -F-F- A A FF A FAA YRR FTS
i | i | i 42111177
DTS —
42103977
Frame Rate
25 fps
. ! B Frame Type
3400 3760 4120 4480 4840 5200 5560 5920 G280 - P
HPTS Access unit ime [g] Prof!le & LEVEI
. b ain & Main
+DTS [zum of durations]
Chroma Format _'_I
T —_——

The PTS/DTS View shows timing analysis of the selected stream. The x-axis
shows the duration of the stream in seconds. The y-axis shows the differences
between the expected and actual DTS values. A vertical blue line is used to show
the difference between the PTS and DTS for each Access Unit (AU). Therefore,
a compliant stream will exhibit each DTS on the Oms y-axis. Streams with errors
usually exhibit a “stepped” graphical effect.

Any AU in the stream may be selected to view additional information in the
panel on the right. If the panel is not tall enough to show all of the information a
scroll bar appears.
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When first opened the entire stream is shown. Even a small file may display data
points packed too closely together to be read; for example, here is just under 12

seconds of video:

EIDDD ‘|4DI:I 2800 4200 5600 7.000 8400 SBDD 11.800

HPTS Access unik ime [z)
+0OTS [zurm of durations)

ﬂ! Ad 10s. mpg PTS/DTS View Prog. 2 Yideo [PID 305)

Data at Cursar -
AL Murnber
1]
Stream Type
Wideo
PES Packet Mumber
]
PTS
707977
DTS —
A17007F7F
Frame Rate
Mot W alid
Frame Type
Fi
Frofile & Lewel
Rezerved & Reserved
Chroma Farmat -

Fi ' ' ' ' ' ' ' ' ' ' ' %

A longer sample may appear as a solid band of blue.

To see the individual packets or access units click on the Zoom In button on the
Toolbar:

d=| 82| EEnE @&
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In this example, clicking the on the Zoom In button four times gave a much
clearer view:

ﬁ Ad 10s.mpg - PTS/DTS View Prog. 2 Yideo [PID 305]

MTS400 Series MPEG Test System User Manual

PBI BPBPBEPBPFBPEBI BFEBFP Data at Cursar -
BOme -~ Y1 Xe L TSTEE SOLEE SRR SEPLE T SRt A1) Humber
. . . i
E ; ; Stream Type
. H H Widen
1 1 1 PES Packet Humber
. . . n
A0 |- T N E . R S B R R PTS
. . . 41707977
s s s 0T —
i i i 41700777
. . . Frame Rate
5 : E Not Valid
S T O e T a ) F[am';”pe
0.000 o120 024 0360 0480 0600 nrz0 -
. Frofile & Lewel
#PTS Access unit time [z) = dLR d
+0OTS [zurm of durations) EIBIVE EI8TME
Chroma Farmat -
4’l > 0 g g g g g g g g g g i

The blue . crosses of Presentation Time Stamps and the magenta + crosses of
Decoding Time Stamps can now be differentiated.

To Zoom back out click on the Zoom Out button as many times as required:

fl=] ez el [EEnm ak
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Access Unit Selection

Scrolling the View

3-40

The triangular cursor above the graph indicates the selected access unit. Extra
information about that access unit is displayed in the Panel on the right of the

Graph.

ﬂ! Ad_10s.mpg - PTS/DTS View Prog. 2 Audio [PID 306]

Data &t Cursor I -

2y PN BEOCHNE - ><->€:><-:;->¢>< PR 3 - BEMHEN- - HEHEIDEICIIEN FEH- -1

ALl Mumber
a3
Stream Type
Audio
FPES Packet Mumber
16
PTS
41861904
D
1 [MPEG1]
Layer
2 [Lager 1] —
%: Bitratelndex
! 4.8EIIEI 10 [192kbit/g)
Frequency
48000Hz
Mode _:J

TR TSR N FOU A N O W

0192 0720 1.248 1776 2304 2832 3360 3888
HPTS Access unit ime [g]
+DTS [zum of durations]

The Slider at the bottom of the window indicates where the displayed packets /
access units are in relation to the rest of the file. It can be used to scroll the
display through the data in the same way as a standard window scroll bar.

Slider Control

Shows position of selected access unit
within the file. Drag the control to move
the View Bar. When released it returns
to show position of selected access unit

View Bar

Shows size and position
of visible area of the
graph within the file.

First
Access unit
in File

Earliest
Access unit
in View

Last
Access unit
in File

Latest
Access unit
in View

To scroll the stream through the view drag the Slider Control left or right with
the mouse. After dragging the Slider Control it returns to the previous position

showing the location of the selected access unit.
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Video Streams

Click the mouse pointer on the white space either side of the View Bar to center
the displayed graph about the currently selected access unit.

When an access unit is selected on the graph, the Slider Control is automatically
repositioned within the View Bar. The placement of the Slider Control reflects
the position of the selected packet in the field of view.

Selecting an Access Unit on the graph also changes the selection for all of the
other views to the packet containing that Access Unit.

¥ Ad_10s.mpg - PT5/DTS View Prog. 1 Video (PID 289)

B P EBE P EI B P B P B FE P EBE F Diata at Cursar | =
BOms -3 - <1Ve>€> Al Humber
. | . . : . . . 151
Stream Type
Video
PES FPacket Mumber
151
FTS
42249391 b
DTS
42244191
Frame Rate
25 Ips
Frame Type
FI

.
T ) R R A R R
.

TAVE S A N I S O A S
RYED  RB40 RS20 EOOD EB080  BIBOD  B.240 "B 36

HPTS Access unit time [5]
+DTS [sum of durations)

: m—

Prafile & Level
Main & Main
Chroma Format -

The panel on the right shows information about the selected access unit. For
video streams these are always complete packets. Some of the information
shown in the panel is specific to video streams, that is, frame rate and frame

type.

The graph shows the frames of video in transmission order analysis and, when
“Zoomed In” close enough, the type of each packet plotted along the x-axis. The
graph scale is drawn in gray dashed lines. It is the equivalent of the scale or
graticule on an oscilloscope or logic analyzer.
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3-42

X-Axis

Y-Axis

Frame Type
Shown when there is space to B- Frame
display the characters.

F B B F' B B F B P B F E
y-axis shows any 3”“‘3{" : :
differences between : : : ‘ : : i | d'
the PTS / DTS times in€ colour an

cursor show selected
; access unit

and the calculated
arrival times of the :
Access Unit. A | -

It also indicates the i
difference between :

PTS and DTS times.
: T A E R . YA LA T A e
$rames_pl9tte%|r:j 0000 0030 0160 0240 0320 0400 0430 0560 0
ransmission _I’ er HPTS Acceszs unit ime [z)
along the x-axis +0TS [zum of durations)

The x-axis shows the nominal time of an access unit. The first access unit
displayed is taken to have a nominal time of zero. Each access unit has a nominal
duration, calculated from parameters within the elementary stream. These
parameters include “low_delay” and “repeat_first_field”, which allow analysis of
effects such as 3:2 pulldown. These effects alter the access unit duration, which
is nominally equal to a video frame period.

The position on the y-axis of a PTS or DTS shows the relative timing of the
timestamps. The first timestamp (PTS, or DTS) is taken to have a y-value of
zero. Each Subsequent timestamp has a y-value given by the difference between
their timestamp and the first timestamp, less the difference in nominal time of
their access unit and the first access unit.

The solid blue vertical lines show the time difference between the PTS and DTS
from the same Access Unit.
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Audio Streams

ﬂ bt_bbc.mpg - PTS/DTS View Prog. 4167 Video [PID 600)
F B BE P B E F B BE | B B P B
— Daata at Cursor

120mgs- === e AT s = AU Mumber
i 24
Stream Type
Yideo
PES Packet Mumber
24
PTS
16078453592
DTS
1607534552
Frame Rate
i 25 Ips
o e it Mttt e Frame Type
i I
Azpect Ratio
9+16
Profile & Level
kM ain & Main
Chrama Format
420
Picture Size [H =)
720 = 576
Picture Structhure
i Frame Picture
L e g WEY Dielay
i BR535
WEY Buffer Size
112
Low Delay
Falze
Progreszive Frame
Falze
Progressive Sequence
Falze
Top Field First
] EE R E . R % Tie
MEIE: T W R L E ol Lt Kl SR ST T TR S TR T R i 1
12600 12720 12840 1280 Yol [—
HPTS Arccezs unit time [z)] e E oAl
*ols o} duraions| 16:5(shtipret] 4:3cent]

The panel on the right shows information about the selected access unit. For
video streams, these are always complete packets. The frame rate and frame type
shown in the panel are specific to video streams. The “Picture Size (H x V)”
information is taken from the display horizontal _size and display_vertical_size
values in the sequence display extension. If that is not present, the horizon-
tal_size_value and vertical_size_values in the sequence header, as modified by
the sequence header extension values horizontal size_extension and verti-
cal_size_extension in the sequence header extension are used.
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Some of the information shown in the panel is specific to audio streams. AC-3
Audio streams will differ from Audio streams.

The graph shows timing analysis of the PTS. There are no DTS in an audio
stream. Select an access unit by clicking on it with the mouse. Clicking between
two PTS will select an access unit that does not carry a PTS.

o;_hd_1 Dz.mpg - PT5/DTS Yiew Prog. 2 Audio [FID 306])

D
R e a3 x—x—---::ﬁ-x—?l G G RG pE - 2 0 b M MM N i
: Solid line and G
Difference cursor show selected
between the : access unit FES
PTS and the -
calculated 5
arrival time i —
of the
Access Unit. | . ! . ; ! T
: : : : : : ' : S -
R LR i e e B 1
2285 Z2BB4 2072 S4B0 3888 4295 4704 BT 'RYED o
HPTS Access unit time [5)
+D0T5 [zum of durationz) —
! !

The graph scale is drawn in gray dashed lines for each value on the axis. In this
example there are only two values on the y-axis, at 0 ms and 24 ms.
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AC-3 Audio Streams

@ ATSC_10s mpg - PTS/DTS View Prog. 3 AC-3 Audio (PID 52)

Fmg -

sk ¢ 5605 565¢ 5 Xk 056 e
076 0928 1082 1.248

[1ata at Cursor I -

________ VA

-
'
'
'
'
'
'
|
'
'
|
'
'
|
'
'
'
'
'
'
'
|
'
'
|
'
'
|
'
'

|

S N R ><->i<->€ W R
1.408 1,568 1.728 1,888

*PTS Access unit ime =)
+0OT5 [zum of durations)

AL Mumber
i1

Stream Type
ALC-3 Audio

PES Packet Mumber
i1

PTS
412033750

]
ALC-3 audio

Bitratelndex
J8dkbit/s

Frequency
48000Hz

Bit Stream Mode
Cormplete Main [CM] T

Audio Coding Mode
e -

s ' 1

The Data at Cursor panel of the PTS/DTS View shows different information for
AC-3 Audio streams. Otherwise the window works in the same way as for Audio

streams.
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AAC Audio Streams

& T5020804_cut.mpg - PT5/DTS View Prog. 140 AAC Audio [PID 532)

[C'ata at Cursor I =

Zlme r---eee R ERREEES LRREEEE ameeee- Tv -------- B Al Hurnber
: : : : : il
H Stream Type
|_A8C Audio [ADTS)
PES Packet Mumber

4

FTS

37302608
D
|1 [MPEG]
Layer
0 [AAC
Pratection Absent

0

Profile

1[LC

Sampling Frequency
43000 Hz
Channel Caonfig

i

Qriginal/Copy
Original
Copyright 1D
Mo start in frame
| | | | | | H H H ' ' Frame Length
I 3 356 56 36 36 36 M R 3 3 5 M0 MR MK S R 3 3 K R 3 R R 394 bytes
0427 0512 0597 0E93 0768 0853 0933 1.024 1103 1195 1260 Buffer Fullness

HPTS Access unit time [3] 0 [0=0] b
+0OTS [zum of durations) Faw Data Blocks
il
=

The Data at Cursor panel of the PTS/DTS View shows different information for
AAC Audio streams. Otherwise the window works in the same way as for Audio
streams.
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Getting Started

Suitable Streams

The T_STD Buffer Analyzer models the behavior of the buffers in the hypotheti-
cal Transport Stream System Target Decoder, as specified in ISO/IEC 13818-1. It
can process video, audio, and system control streams. The results of the analysis
are displayed as graphs of the buffer capacity over time and a log of exceptions
and noteworthy events.

I M- 20H. 264 T-510 Butfar Analysor - hZ64 swith_andis. bmr
Fio E8 View Optios Pooes Tra Widow Help

|| B o %] | =|er|re|e| o | w2 ] Ela] 2

) 1160 zam a0 45 800 S0
0000

[ h2e4_with_sudio.bene - Trace.

Any valid MPEG file, recorded or synthesized, can be processed by this
application. A valid file is one that starts on a transport stream (TS) packet
boundary (the first byte of the file must contain the first byte of a TS packet).

The Buffer Analyzer will process video, audio, and system control streams that
are compliant with the 1996 standard ISO/IEC 13818 parts 1-3.

It will handle transport streams that contain PCR and/or PTS/DTS discontinui-
ties. The PTS/DTS and PCR in a stream must, however, use the same timebase.

Buffer Analyzer is unable to work on scrambled streams. If it fails to make sense
of a stream, use TS Analyzer to determine if the stream is scrambled.

MTS400 Series MPEG Test System User Manual 4-1



T-STD Buffer Analyzer - Getting Started

Table Handling

Multiple PAT and PMT
Versions

MPEG-2, DVB and ATSC
Tables

Starting the Program

Initial Appearance

4-2

Buffer Analyzer forms a list of which elementary streams are present in the
transport stream. This is called the Stream List. It creates the Stream List by
reading the first occurrence of the Program Association Table (PAT) and Program
Map Table (PMT).

If more than one version of the PAT and/or PMT are present TS Cutter may be
used to isolate a particular section for analysis.

Only PIDs carrying MPEG-2 PSI tables are included in the System model. Any
DVB or ATSC tables that are present in the Transport Stream are ignored.

The program may be started by selecting the Tektronix Buffer Analyzer option
from the Start > Programs menu or by double clicking on the Tektronix Buff-
er Analyzer Shortcut on the desktop.

Adminiztrative Toolz [Common]  #
Startup r
M Tektronix Buffer Snalys
Tektronix Monitor-R eu:u:urd
@ Tektronix PES Analyzer

Once the program has started and is ready for use, it will open a Main Window.
When the program starts, the main window looks like this:
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7 L 204, 264 1510 Dhuther Apatyuns

D|c|B| | @0 & ool o] w2 2] ala) o

The Toolbar (row of buttons above the dark gray area of the empty window) may
be hidden from view, moved to a separate window, or moved to either side or the
bottom of the main window.

The Status line at the very bottom of the window may be hidden from view. It
displays information about the application and keyboard status.

Initial Menu Options  The application presents different menus and options, depending on whether a
file is open for analysis. The menu options available when Buffer Analyzer has
just been started, or after a file is closed, are:
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Settings

4-4

File Menu Options. Table 4-1 lists the File menu options.

Table 4-1: File menu options

Command Function

New Opens a stream file for analysis and opens or creates a Buffer Model
Results (BMR) file in which to store the results.

The application opens a file selection dialog allowing the user to
choose the stream file. It then opens another file selector dialog to
specify the BMR file.

Open... Opens an existing BMR file to review results of a previous analysis.
The application opens the file selection dialog allowing the user to
choose the required file.

Print Setup... Opens a dialog for selecting which printer and associated options to
use.

1 <filename> A list of the four most recently used BMR files. If Buffer Analyzer has

2 <filename> recently been installed the list may hold less than four files.

3 <filename> . ) , ,

4 :filename> Selecting a filename opens that BMR file for review.

Exit Finishes running the program.

View Menu Options. Table 4-2 lists the File menu options.

Table 4-2: View menu options

Command Function

Toolbar Displays or hides the toolbar.

Status Bar Displays or hides the status bar.

Settings... Opens the Settings dialog for specifying Video Buffer Sizes and

Video Data Transfer method.

(a check mark next to an option shows that the toolbar is currently visible; no check mark means

that it is hidden.)

Various configuration parameters, including Packet Interpretation, Pre-Scan
Packets, PES Private Interpretation, Video Buffer Sizes, Video Data Transfer
method, and Audio Buffer sizes may be modified before and after opening an
MPEG file. When a file is open, one or more streams may be analyzed, the
settings may be changed, and then other streams may be analyzed with the new
settings. If the settings are changed, to reanalyze streams analyzed with previous
settings, the MPEG file must be closed and opened again.
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It is a good idea to check the settings before opening a file to verify the method
with which video streams will be analyzed.

Select Settings... from the View menu to open the Settings dialog.

[ MPEG-2/H.264 T-STD Buffer Analyser
File

0O w Toolbar | ? | | | |

w Status Bar

This opens the Settings dialog, which has three tabs: System, Video and Audio.

System Settings Settings §|

System | video | Audio |

Packet Interpretation Pre-5can Packets
~ MPEGS [~ &l Packets
~

10000 packets
AC-3 Audio + | PES Private Interpretation

] | Cancel

These options can only be set before analyzing a file. They are disabled (grayed
out) while a file is open.

The MPEG2 / ATSC option is available on ATSC or ATSC/DVB dual standard
MPEG Test System products. It is disabled (grayed out) on single standard DVB
systems.

Packet Interpretation. Specifies which standards will be used for interpreting the
packets in the Transport Stream when a file is opened for analysis. The options
are:

MPEG2 Interprets the packets according to the standards for
DVB streams.
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MPEG2 / ATSC Interprets the packets according to the ATSC standards.
This option is required to allow AC-3 audio stream con-
tent to be analyzed.

Pre-Scan Packets. During the initial processing of an MPEG file, a number of
packets are prescanned for information that will result in a more accurate
analysis of the initial parts of the transport stream. The greater the number of
prescanned packets, the greater the chance of locating all of the information
required for accurate analysis. The drawback is increased processing time. By
default, 10000 packets are prescanned, which should be sufficient for most
streams, excluding High Definition Video.

All Packets Select this check box to cause all packets to be pres-
canned. If this check box is selected, the packets field
will be disabled (grayed out).

Packets If the All Packets check box is not selected, enter the
number of packets to be prescanned in this field.

PES Private Interpretation. This setting specifies the model type to use for streams
signaled as PES Private (stream_type = 6).

The selections available include the following: AC-3 Audio, AAC Audio,
MPEG-2 Audio and Video and System. The default setting is AC-3 Audio.

Video Settings [P X

Systemy  “ideo l.&udio]

Buffer Sizes D ata Tranzfer

(¢ Automatic * &utomatic

£ Manual ™ Leak Method

ME - ’7 Bytes " WBY Delay Method [MPEG-2 anly)
EB: ’7 Bytes

Default Frame Fate
25 ﬂ Frames/s

ak. | Cancel
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Buffer Sizes. Specifies the sizes that will be used for the Main and Elementary
Buffers, when interpreting the stream. The options are:

Automatic Automatically detect the buffer sizes from the Sequence
Headers and Extensions in the elementary stream being
processed. This is the default option when the applica-
tion is started.

Manual Enables the size of the Main or Multiplex buffer (MB)
and Elementary Buffer (EB) to be specified manually.
The MB and EB fields are available for editing when
this option is enabled.

Data Transfer. By default Buffer Analyzer inspects the stream to determine which
transfer method to use. This can be overridden if required. The options are:

Automatic Examines the stream to determine the transfer method.
This is the default option when the application is started.

Leak Method Initiates modeling of the stream using the Leak Method.
H.264 streams support only this method but the option
can be kept as Automatic.

VBYV Delay Method Initiates modeling of the stream using the Video Buffer
Verifier (VBV) Delay Method. This option is specific to
MPEG-2.

Default Frame Rate. The frame rate is one of the parameters that is searched for
during the prescan phase of analysis. However if it is not found, then the default
value selected from the drop-down list in the Default Frame Rate field is used.

Audio Settings Settings §|

S_I.Jstem] Viden  Audic ]

Buffer Size

2 * | Default channelz

k. | Cancel
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Opening an MPEG File

Opening a File from the
Menus and Toolbar

4-8

Buffer Size. Specifies the size that will be used for the audio buffer when
interpreting the stream. The options are as follows:

Automatic Automatically detect the buffer sizes from the Sequence
Headers and Extensions in the elementary stream being
processed. This is the default option when the applica-
tion is started.

Manual Enables the size of the buffer (B) to be specified manu-
ally. The B field is available for editing when this option
is enabled.

AAC. Select the number of AAC channels required from the drop-down list.

Within the ADTS (Audio Data Transfer Stream) fixed header, the channel
configuration field is used to indicate the number of channels required by AAC.
If the number in this field is zero, then the value in the AAC Default channels
field is used.

Note that the associated ADIF (Audio Data Interchange Format) is unsupported.

Refer to Information technology —
Generic coding of moving pictures and associated information,
Part 7: Advanced Audio Coding (AAC) ISO/IEC 13818-7:1997

NOTE. Remember that if the settings are modified, the new settings are used for
all video streams that are subsequently processed. The settings are reset to the
default option when the application is started.

Any file holding a recorded or synthesized sample of a Transport Stream that
carries video, audio, and/or system control streams can be analyzed. These files
are referred to as MPEG files to distinguish them from Buffer Model Results
(BMR) files. The results of analysis are written to a BMR file.

To open a file for analysis, select the New option from the File menu. Alterna-
tively, use the Ctrl+N keyboard shortcut.
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[T MPEG-2/H. 264 T-STD Buffer, Analyser
GIEN View  Help

Qpets.. Chrl+
Print Setup...

1 h264 _with_audio. brr
2 atsc_ba_test.bmr

3 hbo_236.brr

4 test_bad.bmr

Exit

NOTE. The list of previously used files shows BMR not MPEG files, as can be
seen by their .bmr extension.

There is a shortcut button, for the New command, on the Toolbar:

&R &) S| ®] | z=|ue|eelec] 4| wilzE]a] @lal &

In response to the New command, the Buffer Analyzer opens a file selection
dialog to choose an MPEG file for processing. When the MPEG file has been
chosen, the MPEG file selector closes and another file selection dialog opens.
This is for choosing a Buffer Model Results File (BMR), which holds the results
of any analysis performed on the MPEG file.

Buffer Analyzer suggests an output file with the same name as the MPEG file
but a file extension of .bmr to hold the Buffer Model Results. Select OK to
accept the suggested filename. Otherwise select a different file or type in a
different name and then select OK.

NOTE. Choosing an existing BMR file will erase all results that had previously
been saved in that file.
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Opening a BMR File

Opening a File from the
Menus and Toolbar

Window Layout

4-10

An existing Buffer Model Results (BMR) file can be opened to review the results
saved in it from previous Buffer Model Analysis.

To open a BMR file select the Open... option from the File menu. Alternatively
use the Ctrl+O keyboard shortcut.

[ MPEG-2/H.264 T-STD Buffer Analyser
IFIEN Wiew  Help

ew ChrHM

Print Setup...

1 hza4_with_audio.brar
2 aksc_ba_test.bmr

3 hbo_236.bmr

4 kest_bad.brmr

Exit

If the required file is in the list of recently analyzed BMR files, it can be opened
from the list to save using the open file dialog.

There is a shortcut button available on the Toolbar for opening a file, which has
the standard file open symbol:

DI &) @21 W) ==lwlzele] 2| wizla] @lal Q

The Stream List window is opened as soon as either an MPEG or BMR file is
opened. The application inspects the file to find what program streams are
present according to the Packet Interpretation setting. For example:
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[T PTG 201 264 T-STD Buffer Analyser - h264_with_sudio. e
Fla it Vww Optirs Prooms Tie Wedow Heb
B e 0 P T e e

1 PID 36 (Sisbers) Ungpesend
i PID 17 St Tygm: 27 (b (et Vi) Ligmincmind

Initial Processing of MPEG Files

If an MPEG file is opened, the program performs initial analysis to form the
Stream List and calculate the mean transport rate. All streams in the list are
marked as Unprocessed, because no analysis has been performed on them in this
session.

To build the Stream List the MPEG file is scanned for the PAT and PMT table

contents. It is assumed that the contents are constant, which is the general case.
If the program changes in a drastic way, such as streams disappearing between

PMTs, the model will give meaningless results.

Only the first occurrence of complete PAT and PMT are read when forming the
Stream List. Use TS Cutter to isolate a section when multiple versions of the
tables occur.

A number of packets in the file are scanned for the Sequence Header and
Extension start codes (containing profile and level) (see Settings, page 4-4). If
they are not found the Main Profile and Level setting are assumed together with
the maximum VBV buffer size.
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Initial Processing of BMR Files

If a BMR file is opened, the State column indicates which streams had been
processed. The file only holds results for those streams marked as Processed. To
obtain results for unprocessed streams, the original MPEG file will have to be
opened again and analyzed.
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Menus and Controls

Toolbar

When a file is open, the program presents a different set of menus and options.
They change as soon as the Stream List window appears. For example, the Open
file commands are replaced by Close file commands.

||| | S| ®| | wo[e|me|efa| wilm|q]| R[S Q

The Toolbar provides a set of convenient shortcuts for the more frequently used
menu options. The available commands are:

Opens dialogs to select an MPEG file for analysis and a BMR file for saving the
results. This button is disabled (grayed out) when a file is open.

Opens a dialog to select a BMR file to review the results of a previous analysis
session. This button is disabled (grayed out) when a file is open.

Closes the current file. This button becomes available the moment a file is opened. If
the wrong file is being opened, or the wrong options are selected, clicking on the
button will abandon the analysis and close the file.

= ) 2

Opens the Settings dialog.

Prints the contents of the current window.

Opens a dialog which displays the program version number.

Analyzes the stream(s) from the PID(s) which are currently selected in the
Stream List. This button is only enabled when one or more PIDs which are marked
as unprocessed are selected.

] 25 101

The next group of five buttons open Results Views for the selected streams.

El Opens a graph of the Transport Buffer for the selected stream. This button is only
enabled when the PID of a Processed stream is selected in the Stream List window.

E| Opens a graph of the Multiplexing Buffer of a video stream; Main Buffer of an audio
stream or of a system information stream. The button is only enabled when the PID
of a Processed stream is selected in the Stream List.
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E| Opens a graph of the Elementary Stream Buffer for the selected video stream. This
option is only available when a PID carrying a Processed Video stream is selected in
the Stream List.

Opens the Event Log for the selected stream. The button is only enabled when the

EL
PID of a Processed stream is selected in the Stream List window.

Opens all of the relevant graphs and the event log for the selected stream. This
option is only available when a PID carrying a Processed Video stream is selected in
the Stream List.

2| &

The remaining buttons control display options for Graphs of buffer analysis
results.

Toggles the graph displays between having all points drawn and sampling the points
for drawing.

Synchronize Graphs toggles the graphs between using the same position and zoom
settings or operating independently.

Auto Scale toggles the selected graph between fixed and auto scaling of the y axis.

Zoom In increases the magnification along the x-axis (time scale) of the currently
selected graph. All graphs are affected if Synchronize Graphs is enabled.

Zoom Out reduces the magnification along the x-axis (time scale) of the currently
selected graph. All graphs are affected if Synchronize Graphs is enabled.

Trace analyzes the message logs. You can view the message log that is produced by
the Buffer Analyzer.

2B e e E

The Toolbar can be dragged off the edge of the main window into a floating
pallet. To do this, place the mouse pointer on the background inside the Toolbar,
(not on one of the buttons), hold the left button down, and drag into the main
window area. The result is a self-contained window that looks like this:

& || | &[] | wofreferle 4| wilE| <] @] Q

To replace the Toolbar on the window border drag it over the border, until the
outline changes shape, and release it. It can be placed on the top, bottom, left or
right hand edges.
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Status Bar

.Fcnr Help, presz F1 | | v

The Status Bar may be hidden from view, but if is visible, it is always at the
bottom of the main window. It displays the following information about the
program and keyboard states:

Me=ssage Field

) T TS Payload Unit Start Analysis Status
Gives a desc_rlpﬂun of an_\,f Keyboard Displays number of TS Displays a progress
button ar DFItICII‘l over which Mode packet in which current indicator wehile a file
the cursor is placed. Indicatars PES packet starts iz heing loaded.
May also showe other

non-critical messages.

q

|75 Packet 1043

Homal

Caps
Lock

Actue

CAP [NUM | TS Packet 1043 | 4

The meszsage changes to
describe the function of the button
or menu option over which the

mouse poirter is placed.

Frocess  Window |}

(The description is still displayed
if the button or option is unavailable,
i.e. greyed out.)

Wiew the PTS/DTS &nalysiz [ | TS Packet 1043 [ él
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Menu Options
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Table 4-3 to Table 4-10 list the available menu options.

Table 4-3: File menu options

Command Function

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

Print Prints contents of the current window.

Print Preview

Prints contents of the current window.

Print Setup

Selects printer and configuration.

Trace Print | Font

Selects the font to be used for printing text.

Options Colors

Not available with Buffer Analyzer.

Exit

Closes any file that is open and terminates the program.

Table 4-4: Edit menu options

Command Function

Cut Moves the currently selected records from the main window to the
clipboard.

Copy Copies the contents of the currently selected records to the
clipboard. They are not removed from the main window.

Delete Deletes the selected records from the main window.

Delete Except

Deletes all records except those selected from the main window.

Delete All

Deletes all records.

Select All

Selects all records.

Table 4-5: View menu options

Command Function

Toolbar Shows or hides the Toolbar.
Status Bar Shows or hides the Status Bar.
Settings... Opens the Settings dialog.

Global Event Log

Shows or hides the Global Event Log window.

Transport Buffer

Opens a graph of the Transport Buffer for the selected PID.
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Table 4-5: View menu options (Cont.)

Command

Function

Main Buffer

Opens a graph for the selected PID in the Stream List. The graph
shows results for the Main Buffer of audio and system streams or the
Multiplex Buffer for video streams.

Elementary Buffer

Opens a graph of the Elementary Buffer for the selected PID.

PID Event Log

Displays the Event Log for the selected PID.

All Buffers

Opens all graphs and the log for the selected PID.

Trace

Generates a detailed trace log.

Table 4-6: Options menu options

Command

Function

Draw All Points

Toggles between drawing all points on the graphs, drawing every nth
point. ‘n’” is calculated from the total number of data points and the
screen space for the graph.

Synchronize Views

Toggles the graphs between using the same position and zoom
settings and operating independently.

Auto Scale % Axis

Toggles the selected graph between fixed and auto scaling of the y
axis.

Table 4-7: Process menu options

Command

Function

Process Streams

Applies the stream(s) from the PID(s) selected in the Stream List to
the System Target Decoder Buffer Model.

This option is only enabled when one or more unprocessed PIDs are
selected in the Stream List.

Table 4-8: Trace menu options

Command

Function

View

Column

Opens the column definition dialog box for selecting the columns of
information that has to be displayed.

Font

Selects the font that is used for displaying the text of detail message
log records.
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Table 4-8: Trace menu options (Cont.)

Command Function

Colors.... Selects background and text colors that are used to display each
type of message.

Newest End Displays the newest record.

Show

Markers Shows markers permanently while using Trace with the Buffer

Analyzer.

General Text

Shows or hides general messages. For example, messages
indicating start of processing for a particular PID.

Fixed Shows or hides information such as transport rates and buffer sizes.

PCR Timestamp Shows or hides messages about PCRs and associated instanta-
neous transport rates.

System... Selects which types of system messages to show.

Audio... Selects which types of audio messages to show.

Video... Selects which types of video messages to show.

Table 4-9: Window menu options

Command Function
Cascade Cascades the windows.
Tile

Arrange Icons

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

1 <window file>

Lists all of the available windows. A check mark indicates the active

window. Select an option to bring that window to the top.

MTS400 Series MPEG Test System User Manual



T-STD Buffer Analyzer - Menus and Controls

Table 4-10: Help menu options

Command Function

About Buffer Analyzer... | Opens a dialog that displays the program version number.

MTS400 Series MPEG Test System User Manual 4-19



T-STD Buffer Analyzer - Menus and Controls

4-20 MTS400 Series MPEG Test System User Manual



Stream List

The Stream List is displayed in the form of a tree view. The tree view is grouped
and sorted by the program numbers with the label for the PIDs, stream types, and
the states displayed. The Stream List displays all the elementary streams in the
file. An unprocessed state is indicated by the black label and the processed state
is indicated by the green label.

The ‘+’ symbol displayed to the left of some icons indicates that the item
includes lower-level stream components that are not displayed. The symbol
changes to ‘-’ when the lower level components are displayed. To expand the
hierarchy click on the ‘+’ symbol. Similarly, to collapse the hierarchy click on
the ‘—” of the selected upper-level icon.

The System, Audio, and Video PIDs of a specific program number are displayed
as leaf nodes of the same level.

B h264_with_audio.bmr - Stream List

Yﬂ Transport Stream

=& Program 1
PID 16 (Systerm) Processed
< PID 17 Stream Type: 27 (0x1b) (H264 video) Processed
J1 PID 20 Stream Type: 4 (Ox04) (MPEG-2 Audio) Processed

Stream Type includes Video, Audio, AC-3 Audio, AAC Audio, System, or
Private. Private streams cannot be processed, but may show more information
about the type, for example ISO/IEC 13818 Auxiliary. The Packet Interpretation
from the System tab of the Settings dialog box sets the standard that is used for
identifying these types.

The preceding example is from a DVB compliant transport stream.
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An ATSC stream might look like this:

B8 atsc_ba_test.bmr - Stream List

Ao Transport Stream
= &) Program 1
PID 16 {Svstem) Unprocessed
<= PID 1 Stream Type: 2 (0x02) (MPEG-2 Yideo) Processed

This tree view lists out processed (analyzed in the buffer model) and unprocessed
streams. A stream may be processed only once when the file is open. To process
a stream again, the file must be closed and then opened again.

When an MPEG file is first opened, the program streams are all marked as
Unprocessed. Unprocessed state indicates that no buffer analysis has been so far
performed in this session.

If a BMR file is opened, the streams state will be displayed as processed or
unprocessed. The file only holds results for those streams marked as Processed.
To obtain results for unprocessed streams the original MPEG file will have to be
reopened and analyzed.
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Selecting Streams

To analyze or open the results views for a stream, or streams, they must first be
selected in the Stream List. To select a stream, click on the PID number.

For example, click on PID 1 Stream Type text to select the Video stream carried
in PID 1.

B h264_with_audio.bmr - Stream List

ﬁt' Transport Stream

- Program 1
FID 16 (System) Unprocessed
P3P0 17 Stream Type: 27 (Ox1h) (H264 Yideo) Unprocessed

JJ PID 20 Stream Type: 4 (0x04) (MPEG-2 Audin) Unprocessed

By using the Shift and Control key, you can make multiple selections for all the
tree nodes.

You can select the highest level node to process all the descendent nodes. For
example, selecting the highest level transport stream node will process all the
PIDs or selecting a specific program level node will process all the PIDs of that
program.

To select a contiguous range of streams: click on the first streams PID, then hold
the Shift or A key down and click on the last stream’s PID number. If the
required streams are not adjacent, hold the Ctrl key down and click on the PID
number for each stream.

All streams can be deselected by clicking the mouse pointer outside the tree view
data. To deselect a particular stream while leaving the others selected, hold the
Ctrl key down and click the stream’s PID number.

Processing Streams

Having selected one or more streams from the Stream List they can be analyzed
in the buffer model.

To start analysis, select the Process Streams option from the Process menu.
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T-STD Buffer Analyser, - atsc_ba

Trace ‘Window Help

| M=) |

Alternatively, click on the Process button in the toolbar.

= | 2| & S2] o =le|=me] o | walE4] Al Q

You can also process the highlighted streams by selecting Process Streams from
the shortcut menu.

B h264_with_audio.bmr - Stream List

Ao Transport Stream
-I-&) Program 1
PID 16 (Swstem) Processed
PLBPID 17 Stream —
JJ PID 20 Stream |

o) Unprocessed

din) Processed

s Skreams

Global Event Log

When H.264 streams with SEI (HRD) parameters is processed a dialog box is
displayed prompting you to either continue or abort the processing of streams. If
you continue, STD leak method will be used for analysis. If you abort the
process, the state of that stream will be displayed as aborted.

MTS400 Series MPEG Test System User Manual



T-STD Buffer Analyzer - Stream List

HRD parameters detected (PID: 35)

HRD Parameters are present, howeyver STD leak method is
used for analysis,
Do you wank bo conkinue?

[ Do nok prompt again

Conkinue | Abort

NOTE. For HRD model analysis use Tektronix ES Stream Analyzer (MTS4EA).

Supported Profiles &  Buffer Analyzer supports 6 Profiles for MPEG-2 video: Simple, Main, SNR,
Levels  Spatial, High, and High4.2.2.

Buffer Analyzer supports 7 Profiles for H.264: Baseline, Main, Extended, High,
High10, High4.2.2, and High4.4.4.

It supports 4 Levels: High, High - 1440, Main, and Low.

Details of valid combinations of profile and level are given in standards
document ISO/IEC 13818 part 2 section 8.5.

Start-Up  The hypothetical T-STD specified in ISO/IEC 13818 part 1 section 2.4.2
assumes a processing steady state. To handle the start-up processing before
reaching the steady state Buffer Analyzer performs as follows:

B The fraction of the first video frame leading up to the first picture start code
is not passed through the Buffer Analyzer. This is because it is not possible
to determine whether the Leak or VBV Delay method is being used. During
this period, the PES header, Sequence Header, and Extension information are
extracted. This information is used to determine the initial DTS, size of the
MB and EB buffers.

®m  The Decoding Time Stamp (DTS) for the first frame is assumed to be
correct. It is used as a base for the timing of all subsequent frames. MB
underflow errors are suppressed during the first frame.

If the DTS of the first frame is not correct, use TS Cutter to remove the suspect
frame(s) from the file.

Approximations  The application uses the following approximations to model the behavior of the
hypothetical T-STD:
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®m  Data is processed one packet (188 bytes) at a time. An underflow/overflow
condition that occurs and clears within the period of one packet will be
missed.

B Processing one packet at a time causes the buffers to be emptied in block
fashion, thus giving a stepped graphical output.

m  Slight quantization effects occur because the model is processed at discrete
time intervals, corresponding to a single packet length. This may affect the
VBYV Delay calculations. The timing intervals for transferring frames from
MB to EB are dynamically adjusted to compensate.

4-26 MTS400 Series MPEG Test System User Manual



Event and Message Logs

The T-STD Buffer Analyzer allows you to access the Global Event log and the
PID Event log. You can use the Trace to create a log containing a more detailed

analysis of the entire process.

The views can be synchronized by selecting the Synchronize Views option from
the Options menu. While Synchronize Views is enabled a change to any view is

immediately applied to all the other views.

Global Event Log

B atsc_ba_test.bmr - Event Log

Building Program Table

Packet Size = 183 bytes

Seannhing PCR's

Mean Tranzport R ate = 8.000 Mbit/z
Finished Pre-processing

Preparing Program 1 Sestem Pid for processing
Processing selected streams
Proceszzsing Interval = 0:00:00:00

Preparing PID 1 far procezsing
Processing selected streams
Processing Interval = 0:00:00:01
Processing R ate = 79.999264 Mbit/'s

CEX

[

The Global Event Log displays: reports from the initial analysis, PID indepen-
dent information (Transport Stream errors) and high level details for each stream

processed.

For details of events detected during the processing of a stream, open the PID

Event Log for that stream.
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PID Event Log

Trace

4-28

Event Selection

?_.i' atsc_ba test.bmr - Event Log for PID 16

Tirne TS Packet Ewvent Tvpe Cormrnent
0000 Q Log Starked Starting the Swstems buffer model
mo.00n 0 General Event TE size: 512 bytes, R¥ rate; 125000 bytesfs
0000 0 General Event E size: 1536 bytes, R rate 16000000 bytesis (127999,999 ¢
;0001 3 TB Overflow Stark Start of TB owverflow
mo.o07 39 Fatal Error TE is Full, Data being discarded
:0.007 39 TB Overflow End End of TE overflow
< >

An Event Log window may be opened for each PID that has been or is currently
being processed. Results are written to the log as they are produced. All time and
packet numbers are given relative to the start of the file.

Selecting an event row from the Event Log will place a cursor at that time in
each of the Buffer Results graphs. To select an event, click on the row of the
desired event.

?;'Testlhmr - Event Log For PID 610 M=l E

Time TS Packet Event Type Comment -
:12.080 B4254 BB Qwerflow Start  Start of MB overflow |
127110 B4413 General Event WEY_DELAY perind excesds available time before dec
12117 64450 B/ME Owerflow End  End of MB overflow
112118  B4457 General Event WBY _DELAY perind exceeds available time before dec
115273 #1238 B/MB Owerflow Start  Start of MB owverflow
015352 81661 General Event WEY_DELAY perind excesds available time before dec
15403 #1941 BB Owerflow End  End of MB overflow

23496 BB Qwerflows Start Start of MEB owverflow
015797 84028 General Event WEY_DELAY perind excesds available time before dec
15802 84052 General Event WEY_DELAY perind excesds available time before dec
15872 84423 B/E Owerflow End  End of MB overflow
116095 85614 B/MB Owerflow Start  Start of MB owverflow -
1] | 2

To deselect an event, click the mouse pointer outside the data column.

The Trace is used for analyzing the message logs produced by the Buffer
Analyzer. The message logs may be useful for in-depth analysis of the internal
processing, particularly for the video stream type. Trace has filtering capabilities
that allow you to focus on message types of particular interest.

Trace record is displayed only for processed streams.
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User Interface

Detailed Message
Records

MTS400 Series MPEG Test System User Manual

mhz&-#_with_audio.hmr - Trace

Description
B occupancy 2072 bytes. Bemoving frame of size [
576 bytes:
Frame rate= 41.67 1atDTS= 21374226
Pes Header found at m_B[39898] lea= 3464:

PTS 1961261087: Frame decode set to 237.515
{look ahead=0.024):

B occupancy 2048 bytes. Bemoving frame of size
576 bytes:

Frame rate= 41.67 1atDTS= 21376386:

B occupancy 2010 bytes. Bemoving frame of size
576 bytes:

Frame rate= 41.67 1atDTS= 21378546:

B occupancy 2132 bytes. Bemoving frame of size
576 bytes:

Frame rate= 41.67 1atDTS= 21380706:

B occupancy 2146 bytes. Bemoving frame of size
576 bytes:

Frame rate= 41.67 1natDTS= 21382866:

B occupancy 2058 bytes. Removing frame size
576 bytes:

Frame rate= 41.67 1atDTS= 21385026:

[7983 Trace records |0 Selected v

To start Trace, select the Trace option from the View menu.

Alternatively, click on the Trace button in the toolbar.

(|| R & S| 2| | [ms|=sec| A | wiz| | @2 Q
[Trace window]

Trace displays the detailed message log in the main window. It has a Status bar
at the bottom of the window and a scroll bar on the right side.

The Status bar may be hidden from view, but when it is visible it is always at the
bottom of the main window.

These are displayed in the trace window as table. Each record is represented by a
single row of the table. The window displays buffer sizes, transfer rates, profiles,
levels, and frame rates that are used for the analysis. They also display the data
movements between buffers and their occupancies with respect to time and
packet numbers.

The example shows a log in which a PID (PID 17) carrying video was analyzed
and then another PID (PID 20) carrying audio was analyzed.

The types of messages that are displayed in the trace window is selected from the
Show menu.

To move forward and backward through the log use the scroll bar on the right of
the window, the Page Up, Page Down, Cursor Up Arrow, and Cursor Down
Arrow Keys.
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Selecting Records

NOTE. If more than one PID is processed concurrently by Buffer Analyzer, the
records will be interleaved in the Trace display. Unless this interleaving is
required, processing one PID at a time will make it easier to follow the messages
for each stream.

Records may be selected for printing, copying, deleting, and other Edit menu
operations. To do this, they must first be selected.

A single record can be selected by clicking on it. To select a contiguous range of
streams, click the first record to be selected and then hold the Shift down and
click the last required record. Alternatively, click the first record, hold the left
mouse button down and drag the pointer to the last record.

Selected records are repainted in the highlight color scheme. By default, this is
black text on a magenta background. For example:

mMpeg_with_Pl:R.hmr - Trace

Description

DTS 28553 Pes Packet D:

Picture 1 decode set to
ahead=0.168):

KB Picture Header (1) moved
MB occupancy 170 bytes:
Time DTS 32153 Pes Packet 1:

Time Picture 2 decode set to
ahead=0.188):

KB Picture Header (2) moved

HB a3
Edt m IS 35753 Pes Packet 2:
L gy i Picture 3 decode set to

Show » ahead=0.207):

Delete

Delete Except KB Picture Header (3) moved

N MB occupancy 170 bytes:
Delete Al DTS 39353 Pes Packet 3:

Picture 4 decode set to 0.457 (look
Select Al ahead=0.208) :

KB Picture Header (4) moved to EB:
MB occupancy 165 bytes:

[1746 Trace records |1 Selected 4

The selected records can be edited and viewed by using the shortcut menu
option. You can edit (cut, copy, delete) records, define the Trace (column, font,
colors), and select messages (System, Audio, Video) to be displayed in the Trace.
You can also show/hide general text, fixed, and time stamp features.
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Column Options To set the columns of information that are displayed in the Trace table, select the

Column option from the View menu.

Column Definition

Columi |

¥ Source
v Time

[ Packet
¥ Tupe

¥ Identity
¥ Decoded

(o |

Cancel

A column is shown for each option that is enabled and is indicated by a check
mark. Clicking on an option toggles it between being shown or hidden.
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Fonts

The font of the messages displayed in the Trace table can be changed using the
Font dialog box.

2l x|
Fant; Fant style:
Bold
Reqular
Book Antiqua [talic
} Bookman Old Stle  —4
B CentSchbook BT Bold ltalic

) Century
{} Century Gothic
T Century Schoolbook, S'ﬂ

—Sample

AaBbYwZz

Scripk:

I'W'estern j

Thiz fant ztyle iz imitated for the display. The closest matching style
will be uzed for printing.

You can select the font, font style, size, and script from this dialog box. A

sample of the selected font is displayed in the Sample display box. Click OK to
see the selected font in the Trace table.
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Color Schemes  The color scheme for each message type and for highlighting selections can be
changed using the Select Colors dialog box.

select Colors |

— Text Colaor

Highlight =
Markers — - - - - (]
General Text

MPEG FIXED HE B o
MPEG PCR ]

MPEG 55 B

MPEG AUD AL HE N -
MPEG ALID B

MPEG ALID TIME —Eolaand

MPE G VID ME

weicvnre — |IHINIEE Rreset Al

meecvivey - | I T I
N

To modify the color schemes, select the Colors option from the View Menu. This
opens the Select Colors dialog box.

Select the message type to be changed from the list box on the left. The current
color scheme will be displayed in the Sample underneath the list box. Click on
the swatch (colored square) in the Text Color and Background panels for the
required text and background collars.

Repeat the procedure for each message type that is to be changed and click OK.

The Reset button restores the selected message type to the default color scheme.
The Reset All button restores all the color schemes to their defaults.
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Results Graphs

The results of the analysis are plotted on a separate graph for each buffer. When a
graph is opened for a stream that is still being processed, each result is plotted as
soon as it is produced from the model.

All of the graphs have a similar format and controls.

Common Features

The Axes  All of the graphs plot time from the start of file on the x-axis and current space
used in the buffer on the y-axis.

Zoom  When the results graph is first opened, the entire graph is shown. Even a small
file may display data points packed too closely to see the features clearly. For
example, here is just under 20 seconds of a video stream that generated a lot of
events:

ﬂ.‘\"iden Multiplex Buffer [MB1] - Pid 1110

200% o Ao o oo !

MY NTTTY E—

175% |

0%
5%
NI T b - L L !
0:0.000 0:4.015 0:2.020 0:12.045 0:16.059 0:20.074
Time [MH:55]

|==

Fi ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' "
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Even this small sample holds some solid bands of blue lines and green event
markers, from which only general trends can be determined. To change the time
scale (x-axis) to resolve finer detail, click on the Zoom In button on the Toolbar:

||| &) S| 2| M| ==[e=|=zlec] « | w2 @A Q

Zoom in as many times as required to achieve the desired magnification. The
magnification is doubled each time the button is clicked.

In this example, clicking on the Zoom In button three times gave a much clearer
view:

ﬂ.‘\"iden Multiplex Buffer [MB1] - Pid 1110

i i iR Al T

! ! ' ' ' !
o 1 \ ' ' ' I
0% re--mmmmmmmmm o mm e qmmmmmmmbemme T mmmmmmmmm e qmmmmmmmmm e

A i
0237 02,519 0:3.321 0:3.823 0:4.324 0:4.526
Time [MM:55]
|——;

1 ' 1 a ' ' ] ' ' ' ' ' ' ' ' ' ' ' ' ' ' I

To Zoom back out, click on the Zoom Out button as many times as required:

|| | | S| B | wefs|ese] 4| walzE g &I K
| Zaan Sk

Each time the Zoom Out button is clicked, the magnification is halved, until the
full graph is again displayed.
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Scrolling the View  The slider at the bottom of the window indicates where the displayed area is in
relation to the rest of the file. It can be used to scroll the display through the
graph in a similar way to a window scroll bar.

Slider Control

Shows either: the center of the visible
area of the graph, or the position of the
cursor in both the file and visible area.

View Bar

Shows size and position
of visible area of the
graph within the file.

Latest
time in
View

Earliest
time in
View

End of file

Start of file

To scroll the stream through the view:
B Drag the Slider Control left or right with the mouse.

m  Click the mouse pointer in the slider bar (either the clear sections or the view
bar) to the side of the Slider Control.

When a time or event is selected on the graph, the Slider Control is automatically
repositioned within the View Bar. The placement of the Slider Control reflects
the position of the selected packet in the field of view.

Event Markers A graph may show one or more green triangular markers along the top. Each
marker indicates the time a particular event, listed in the PID Event Log,
occurred.

?__i"v'ideu Multiplex Buffer [MB1] - Pid 1110

my Wyi my WW_ Wy

——————————————————————————————————————————————————————————————————

A0% - ! ! ! ! .
0:0.000 0:0.773 0:1.547 0:2.320 0:3.093 0:3.867
Time [MM:55]
F————

Only events that relate to the points plotted on the graph are displayed in that
graph. Hence an event relating to a Video Multiplex Buffer will only be marked
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on the Video Multiplex graph and not on the Elementary or Transport Buffer
graphs.

Double-clicking on a marker will display a pop-up window. This shows the time
and a brief description of the event that is marked.

E'Viden Multiplex Buffer [MB1] - Pid 1110

A S [Tme o231/l R 5
150% / r B/MB Overflow End /\ : :

End of MB averflow

L 71 /

For example: selecting an event relating to the Elementary Buffer from the Event
Log of a video stream will place a cursor at the time of the event in the buffer
results graphs. Looking at the graphs, a marker of the event has been placed on
the Elementary Buffer graph, but not the Multiplex Buffer graph.
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?'Testlhml - Event Log for PID 610

T5 Packet

Time

Event Type

Comment -

167284
167437
157662
157709
157733
167320

0:29.569
13

03
13 40
0:29.649
(:29.655
(:29.689

|

General Event
General Event

EE Underflow Start

General Event
EE Underflaw End
General Event

VBY_DELAY period exceeds availat
VBY_DELAY period exceeds availat
Start of EB underflow By
WEY_DELAY period exceeds availat
Erd of EB underflow

VBY_DELAY period exceeds availak =
| o

?__i"-l"ideu Elementary Buffer (EB1) - Pid 610

028

0:33.389

0:30.330
Tirne [MM:55]

891 0:31.889

0:28.851 [:30.390 0:31.889 033,389

Tirne [Mb:55)
I —
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Synchronize Views  Graphs of results may be open for one or more streams. For each stream, one or
more graphs may be displayed. The graphs may have their zoom, cursor position
and visible section manipulated separately or all the graphs may be synchro-
nized. For example, in unsynchronized operation, the open graphs may look like
this:

?__i'\"iden Multiplex Buffer [MB1] - Pid 1110

W Ty iYW

I s e’ 1 e —
100% | : : : : :
Enzi_/ : : -
0% : : : : :
I RIE SEEEEERERERRS fee
0:2581 0:2.832 0:3.082 0:3.333 0:3524 0:3.835

Time [MM:55]

i : : : : :
0:4.477 0. 454 05,491 0:10.499 012,506 014513
Time [MM:55]

I —=

1 ' ' ' oA ' ' ' ' ' ' ' ' [ ' ' ' ' I

This pair of graphs show different periods in the file at different magnifications.

To synchronize the views, select the Synchronize Views option from the Options
menu.

fer Analyser - h264_with_aud
ew | Options  Process  Trace W

JE Drraw All Poinks -

Synchron E- Views
Buto Scale™s Axis
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Alternatively, click on the equivalent shortcut button.

|| Bi| e | B ] M| oefreleclec] < | wlg]a] &lQ] K

| |S\,fn|:hr|:|r'|ise \-’iewsl

This will apply the zoom, cursor, and visible section of the active window to all
of the other graphs. While Synchronize Views is enabled a change to any graph
is immediately applied to all the other graphs.

?__i'\"iden Multiplex Buffer [MB1] - Pid 1110

I s e’ 1 e —
100% | : : : : :
Enzi_/ : : -
0% : : : : :
I RIE SEEEEERERERRS fee
0:2581 0:2.832 0:3.082 0:3.333 0:3524 0:3.835

Time [MM:55]

180% b oo m e A Rk AR Amemmmeeee R i

100%

1 dremmmmeoeeees R dmoniaoeeees boooooosoooe- :
0% = = -
1 S ELEEEEEEEEEEE TP LT r
0:2518 0:2.869 0:3.120 0:3.371 0:3.622 0:3.873

Time [Mh:55]
r ==

The Trace table can also be synchronized with the other graphs by enabling the
Synchronize Views icon. While Synchronize views is enabled, a change in the
selected event of the Trace table moves the cursor position of all other graphs
accordingly. Similarly, a change in any of the graphs moves the highlighted
event of the Trace table accordingly.
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Y264 _with_sudio.barnr = Trace

uller (TB) - Pid 20

To separate the control of the graphs, disable synchronize views by selecting the
menu option or by clicking the shortcut button again.

Selection  The cursor may be repositioned within a graph by clicking on the required point.
This is useful when Synchronize Views is selected as a way of marking the same
time in all the graphs for ease of comparison.

Auto Scale  The scale on the y-axis of the graphs shows space used in the buffer as a
percentage. By default, all of the graphs have a vertical scale that goes from
-50% to 200%. For example:
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& Video Elementary Buffer, (EB1) - Pid 36 =3

Selecting the Auto Scale % Axis option from the Options menu changes the
y-axis for the currently active graph.

[M MPEG-2/H. 264 T-STD Buffer Analyser - h264
File Edit  “iew NeliEH

Dravs &l Paint
| |E| E S;ifhronisonlan\"isews w

Ak S Axis

Process Trace ‘Window Hel

Alternatively, select the equivalent shortcut button.

|| B| | S| 2] M| oofee]ee]e| s | wil|a]| KIS K

Auto Scale %%

The y-axis is now drawn so that the full scale contains the range of values in the
graph, to the nearest 25%. For example, if the range of values was from 30% to
64%, the y-axis would go from 25% to 75%. The earlier example will be
rescaled to look like the following:
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Draw All Points

! Video Elementary Buffer, (EB1) - Pid 36 (=3

To revert to the default scale, select the menu option or click on the shortcut
button again.

The graphs will often contain more data points than can be resolved on the
screen. By default, to avoid drawing points on top of each other, the application
will plot every nth point. This also speeds up drawing process. How many points
to plot is determined from the available width of the graph on the screen and the
total number of points to plot.

Use the Draw All Points option to look for outlying points and to resolve the fine
detail when zoomed in on the data.

Selecting the Draw All Points option from the Option menu will cause the
application to plot every point.

[M MPEG-2/H.264 T-STD Buffer Analyser - h26

File Edit ‘iew Weafayt=8 Process Trace ‘Window |

| |E| E Sﬁhronise'\-‘iews | |

| | Auto Scale % Axis

Alternatively, select the equivalent shortcut button.

=2 o] S| 2| | cofeleele] o | wy=l4] QlQl Ql

This may take much longer for larger files than the default option. The option
may be disabled by clicking on the shortcut button again or deselecting the
option from the menu. This can be done even while still redrawing the graphs.

MTS400 Series MPEG Test System User Manual



T-STD Buffer Analyzer - Results Graphs

Elementary Buffer Graph

8 Video Elementary Buffer (EB1) - Pid 36 CEXK

An Elementary Buffer graph can only be opened for Video Streams, since these
are the only type that have an elementary buffer.

Elementary Buffers are not allowed to overflow, so the graph of the results never

goes above 100%. The graph uses the scale -50% to +250% to make comparison
easy.
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Multiplex or Main Buffer Graph

4-46

E'Videu Multiplex Buffer [MB1] - Pid 1110

WImmW IWw Wy ¥ T

200% -
175% - t-4-- - 1
150 H-b A
1285 - -
100% | .
7 - F
50% 1

0%
B beeenmnn s R :

0:0.000 0:2.007 0:4.M5 0:6.022 0:8.025 10037
Time [MM:55]

|==

4 ' ' ' ' ' ' ' ' ' e ' ' ' ' ' ' ' ' ' n

For Video streams this graph shows the results for modeling a Multiplex Buffer.
For Audio and System Control streams the graph shows the results for the Main
buffer. The title bar shows the stream type.

Here is an example to show the title for a graph of a System Control stream.

ﬂ' System Main Bulfer [Bsyg] - Pid 34

100% |
R T R
0%|
L — oeeeeeeeeneas I foeeeneneeesd RSN :
0:0.000 0:2.374 04748 0:7.121 0:3495 0:11.863
Time (MM S5]
.=
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Transport Buffer Graph

?__i'\l'iden Transport Buffer [TB1] - Pid 305

0:0.000 0:2.374 0:4.748 0712 0:9.495 0:11.869
Time [MM:55)
_— —  —
i . . . . . . . . . . . >

The Transport Buffer graph shows results of modeling the Transport Buffer for
Video, Audio, or System Control streams. The type of stream is shown in the
title bar. In the above example, the results plotted are for a Video stream carried
in PID 305.

Here is an example of an audio stream.

E‘Audin Transport Buffer [TBn] - Pid 306

L T CTs T T :

e S TS heneaeeneanened oeenenennanesd reneneanennansd |

10
B A— F— I — |
o S e A A R j
[:0.000 0:2.374 0:4.74% 0714 0:3.435 0:11.869

Tirne [b:55]
_— ——————————————

MTS400 Series MPEG Test System User Manual 4-47



T-STD Buffer Analyzer - Results Graphs

4-48 MTS400 Series MPEG Test System User Manual



./ |
Elementary Stream Analyzer






Y A,
Table of Contents

Elementary Stream Analyzer ..........ccciiiiiiiiiiiiennens 5-1
Starting the ES Analyzer ....... ... .. .. i 5-2
Opening an MPEG Stream .. ....... ... it .. 5-3
Understanding the Main Window and Icons ................ ... ... ..... 5-5
Tree View and Navigation ............. ..ot 5-8
Header, Extension and Hex Displays ........... ... ... 5-10
Error Testing Methods and Outputs ................ccivunen. 5-15
Run Through Stream Test Mode . .......... .. ... .. 5-16
Error Filtering . . ... .. oo 5-17
Status Bar ... ... 5-23
Regression Testing and Error Log Files .. .......... .. .. . .. .. .. .. 5-24
Reports and Field Selection ............. ... ... ... .. 5-27
Demultiplexing Transport Streams to PES or Elementary Output Files .. . ... 5-30
Working with Transport and PES Streams .................... 5-31
Using Packet VIEW . . ... it e 5-31
Understanding PES . .. ... .. . 5-32
Working with Video Streams ..........ccciiiiiiiieieiirnnnnns 5-35
Viewing the Sequence Header ........... .. .. .. .. . . .. 5-36
Viewing the GOP and Picture Header ............. .. .. ... .. ... ..... 5-37
Displaying the Slice and Macroblock ............. ... .. .. .. ... ..... 5-42
Analyzing Picture Quality .......... ... . i 5-44
Using the Video Viewer for Picture Analysis .......................... 5-57
Working with Audio Streams ..........cccviiiiiiieieienennns 5-61
Understanding MPEG Audio Streams . ................coiiiiinnen. .. 5-61
Audio Player ... ..o 5-62
Understanding Dolby Digital (AC-3) Audio Streams .................... 5-68
Working with Program Streams ..............ccoiiiiiiiinn. 5-71
Viewing Pack and System Headers ............ ... .. .. .. .. .. .. ... 5-72
Viewing the Program Stream Map ............. .. .. ... .. 5-73
Working with Teletext .........c.coiiiiiiiiiieierierierernennns 5-75
VBI (Enhanced Teletext Support) . ...........c.oiuiiniininennen.... 5-76
Advanced Audio Compression .........ccovevevecececesesesens 5-79
ADIF Stream Forms . ......... .. .. .. i 5-81
ADTS Stream Forms ......... ... .. ... . i 5-89
Closed Caption Analysis .......cccvveieierirnenenesnsasnsnsns 5-91
Enabling Closed Caption Analysis . ..., 5-91
Selecting Closed Caption Analysis Standard ........................... 5-92
CC-ETAG08 SUPPOIt . . .ottt e e e 5-93
CC-EIAT08 SUPPOIt . . oottt e e e e 5-94
Dumping Closed Caption Statistics . ............c.ciiniininennen. .. 5-98
DVB Subtitle Stream Analysis .......cccoiiiiieieiererernennns 5-101
DVB Subtitle Data Tab . ... ... 5-103
Page View Tab ... ... . . 5-106

MTS400 Series MPEG Test System User Manual i



Table of Contents

List of Figures

Figure 5-1: ADIF header Information......................... 5-81
Figure 5-2: ADIF raw data Information ....................... 5-82
Figure 5-3: Single channel element Information ................ 5-83
Figure 5-4: Coupling pair element information ................. 5-83
Figure 5-5: Coupling channel element information .............. 5-84
Figure 5-6: Low frequency element channel information ......... 5-84
Figure 5-7: Data stream element information .................. 5-85
Figure 5-8: Program configuration element information ......... 5-85
Figure 5-9: Fill element information .......................... 5-86
Figure 5-10: ADIF channels (non-standard) information ......... 5-87
Figure 5-11: ADIF channels (standard) information ............. 5-88
Figure 5-12: ADTS header information ....................... 5-89
List of Tables
Table 5-1: Tool Baricons ........cccviiiiiiiieneiinenennens 5-6
Table 5-2: Navigationicons ..........cccvevuvniencnrererenanas 5-8
Table 5-3: Headericons ..........cociiiiiiiiiennneenrnennnns 5-10
Table 5-4: Hex Headers Display ..........ccciiiiiieierenanns 5-13

ii MTS400 Series MPEG Test System User Manual



-/ |
Elementary Stream Analyzer

Elementary Stream (ES) Analyzer is an MPEG (Motion Pictures Expert Group)
stream analyzer that allows all MPEG-1 and MPEG-2 streams to be quickly
analyzed. Developers of MPEG compliant encoder and decoder systems, or field
application engineers (FAEs) supporting MPEG-based products will find

ES Analyzer a powerful and easy-to-use tool and debugging aid.

ES Analyzer provides the following facilities:

B Analyze in detail and verify whether MPEG-1 system and MPEG-2, video,
and audio streams conform to MPEG standards. (A built-in stream demulti-
plexer makes it possible to analyze elementary streams embedded in a
transport stream. All streams are checked for both syntactic and semantic
conformance. Syntactic conformance means conformance with the MPEG
language, while semantic conformance relates to the field value and range
restrictions.)

B Quickly zoom from transport streams, through PES and video streams into
GOP, pictures, slices, and all the way down to the macroblock layer.

B Play out audio streams to MPEG-1, MPEG-2, Layers I and II, Japanese
AAC, and Dolby Digital (AC-3) standards.

B Audio play to soundcard.
B Analyze Layer I, Layer II audio data, AC-3 audio, and AAC audio.

B View video output with the incorporated video player and analyze picture
data for any frame.

B Produce picture quality analysis data including Quantizer Scale distribution,
motion vectors graph in a picture, and macroblock and picture size plots.

B View the coded block patterns that have been extracted.

®m  Display and analysis of DCT coefficients for each macroblock in a picture.
®m  View interpreted and hexadecimal view of headers for all streams.

®  Display and analysis of DVB Teletext information.

B View and analyze DVB subtitle content.

®m  View and analyze ATSC closed caption to EIA608 and EIA708 standard.
B View PID spectrum analysis for transport streams.

B Analyze multiple streams in batch mode through the regression testing
mode.
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B Quickly navigate through stream hierarchy using the powerful and easy to
use graphical interface including the Stream Properties summary window.

B ‘Seekback’ at all levels, allowing users to go back in a stream at all levels,
thus allow more flexibility in navigation.

m  Set a level to report errors, filter them, and also store errors in log files.

NOTE. It is assumed that you are familiar with MPEG compression standards
and terminology. If you are new to MPEG and want to know about MPEG
compression standards and terminology, refer to the documents: ISO/IEC 11172
(Vol. 1, 2, 3 and 4) for MPEG-1 and ISO/IEC 13818 (Vol. 1, 2 and 3) for
MPEG-2 basics.

Starting the ES Analyzer

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

fo =

§ Tektroniz BS Digital Multipleser
]_|] Tektronix Buffer Analyser

'|_'._'ll'i1- Tektronix ES Analyser
@ Tektroniz PES Analyser
&) Tektronix Release Motes
@ Tektronix TS Analyzer

Initially an empty shell window is displayed. It is necessary to open a stream
before any screen details can be seen.
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Opening an MPEG Stream

1. To open a file, select the Open... option from the File Menu or select the
corresponding icon on the toolbar.

The following dialog box appears:

Open

Lookin: | ‘3 Video

cact_015[11mpg
susi_015mpg
ghip.mpg

File name: Il:a-:t_l:ﬁ A1 )mpg Open I
Filez of type: IKnnwn Faormats j Cancel |

Open As: I.-‘-‘-.utu:u j [~ Herwindow

ES Analyzer displays a standard windows Open dialog box with two additional
fields: Hex Window and Open As.

2. Select the file you want to open.
The types of files that can be opened are as follows:
B Transport stream files
B PES stream files
B Elementary stream files
®  MPEG-1 and MPEG-2 files
B Regression scripts

m  Mask files
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NOTE. If you want ES Analyzer to automatically detect the type of MPEG stream
the file contains, let the default Auto remain in the Open as field.

If you want to open the file as a specific type of stream and do not want
ES Analyzer to detect it, select the stream type in the Open as field.

If you open an MPEG stream as an incorrect stream type, RUmerous errors may
be reported and ES Analyzer may also behave unexpectedly.

If you open an ATSC stream as auto and the stream contains no PSIP service

information, the AC-3 audio may appear as (!) and not decode. Close the file
and reopen with ATSC Stream selected from the Open as field; the AC-3 audio
will now decode correctly.

3. Enable or disable the hex window.

ES Analyzer parses and demultiplexes the opened MPEG stream, and
displays the packet header fields in two formats—interpreted and hexadeci-
mal.

®m  If you want ES Analyzer to display the packet header fields in both the
formats, interpreted and hexadecimal, check the check box next to Hex
Window. (The hexadecimal format is displayed in a separate window.)

®m  If you want ES Analyzer to display the packet header fields only in the
interpreted format, let the default remain. (By default, the check box next
to Hex Window is clear.)

NOTE. If you do not enable the Hex Window when you open a stream, you cannot
enable it later when ES Analyzer is parsing the stream.

4. Click Open when you are through with this dialog box.
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Understanding the Main Window and Icons

ES Analyzer allows you to view multiple programs and streams simultaneously.
The tree view area on the left side displays the stream hierarchy. For the
currently selected stream, the details of the header are shown on the right side.
Errors, if encountered, are logged in the error log window at the bottom. A
summary of the stream parameters is displayed in the Stream Property window.
The status bar at the bottom of the window displays the current status and stream
characteristics.

i®'Tektronix MPEG-2 ES Analpser - [Sym2. tip]

Wh Fil: Edit View Window MNode Seftings Help Menu Bar =ES]
o = S
|= 2 & |ern B[ 8 =2« | @ s a &5 2 ‘TuoIBar‘
=gl TPT - Transpart Packet Header
aF PROGRAM 1
gpﬂnsnmz PID 0 Packet Type AT TrnponEnarindeator 3¢
i ot [ Adaptalion Field Control
&P PROGRAM 3 Transport Scrambling Contiol [Not Scramble Payload Unit Start v
i | AdststionField # Paload
- Continuity Counter 3 Transpart Fricrity
& Tree View x
B | Window - Adaptation Fisld
B =], MPEG 2 Audio
Q] AES(196) £daptation Field 142 Splice Countdown A Random Access Indicator 3
£ &2 PROGR&M & PLR Base M PCR Extension A, ES Frioity Indicator x
3 @ PESIPID=610), MPEG 2Viden OPCR Base N OPCR Extension NE: Discontinuity Indicator x
B4 VEs(224 - Transport Privale Data Bytes Window displaying |
. H h d
8 wop = interpreted data
- B PESIPID=620). MPEG 2 Audio %J
L eesnaz)
- Adaptation Field Extznsion
AF Extension Length Ni Splice Type: Na LTW Oifset A
DTS Next Ha Fliecewise Rale A LT Valid Flag (]
Stream Propert [ Value
« File Name 5 :\FrojectstStieams\Formalt|
« Filz Size : 58566 KB
« Stieam Type Transport
o video Tracks: 1
* fudio [ Stream Property
® Tope Window
« Type Ormmre—reg 47 40 00 33 8E 00 FF FE-FF FF FF FF FF FF FF FF-FF FF FE FF FF FF FF FE
« et Dot 7 FF FF FF FF FF FF FF FF-FF FF F FF-FF FF FF FF FF FF FF FF
ser ata slieams FF FF FF FF FF FF FF FF-FF FF Hex Displa: FF-FF FF FF FF FF FF FF FF
* TotalPrograms: 6 FF FF FF FF FF FF FF FF-FF FF (LISplay + ¥r FF FF FF FF FF FF FF FF
- SewiceTyps:  DVB FF FF FF FF FF FF FF FF-FF FF window FF-FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF-FF FF F. FF-FF FF FF FF FF FF FF FF
FF FF FF
T Tl | = [Cen 000) [Dfset
L OCATION MESSAGE =]

TPT->PES(PID=410]. MPEG 2 Audio->4ES(155)
TPT->PES(PID=510]. MPEG 2 Audio->4ES[156)
TPT->PES(PID=620]. MPEG 2 Audio->4ES[192)
(224}
(224}

(. Initializing AES stream

Initializing 45
Initializing 4£3| Error Log Display Window
Initializing VES

TPT>PES(PID=E10]. MPEG 2 Video->WES[224)> _—

TPT->PES(PID=E10]. MPEG 2 Video->WES[224)>  This is an MPEG-2 Video Elementary Stream -
1] | B
For Help, press F1 T — s T LT |FIDO packet#100 0Off 0%895400(2539936)
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Tool Bar  The tool bar provides a means of accessing frequently used menu bar commands
quickly; each icon represents a menu bar item. Icons will display a tooltip
description when the cursor is rested over it. The tool bar illustration below does
not show all of the buttons.

|@ | & & |foran C H e |0 oxlhldm Q F5| 2

The table below lists the function of each icon and also indicates when the icon
is available. Availability refers to an icon being enabled or disabled with respect
to selected nodes in the left tree view window; disabled icons are ‘grayed out’.

You can toggle the tool bar display by selecting/deselecting the Toolbar
command on the View menu.

Table 5-1: Tool Bar icons

Availability Menu Bar
Icon Function (Enabled/Disabled) equivalent
= Opens an MPEG stream, a saved regres- | Always enabled File > Open...
sion file (.REG file by default), or dumped
reports
~ Restarts analysis from the beginning of the | Enabled for all nodes Node > Intialize
Rt selected parent or child stream
= Extracts a PES, Audio, or Video stream Enabled for all the embedded Node > Dump
from a multiplexed stream stream nodes (PES, VES, AES) | Stream
|':' [PAT] =] Allows navigation to the selected TPT Enabled for Transport and
packets; used in conjunction with the Next | Program
icon
100 Enables navigation to the nth packet at Always enabled; disabled only
L= TPT node or the nth GOP at GOP node or | for VES node
nth frame at AES node.
Used in conjunction with the adjacent
button
= & Allows navigation to the next/previous Always enabled; disabled only | Next/ Previous
packet of the selected node for VES node, or at end of file | Packet/ GOP
o Toggles Start and Stop to run through Test | Only enabled at GOP level Start
mode Stop
g Toggles between hexadecimal and decimal | Always enabled
* display of data in fields
3 Shows or hides the error log window Always enabled
* Shows or hides the Hex Viewer, which Enabled if Hex Window is
displays data in hexadecimal format checked when opening a
stream, otherwise always
disabled
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Table 5-1: Tool Bar icons (Cont.)

Availability Menu Bar
Icon Function (Enabled/Disabled) equivalent
$ Enables or disables packet view analysis Enabled only for PES
that displays the PID spectrum
Q Allows zooming into any part of data being | Always enabled
displayed; useful when viewing Motion
Vector Display in the Slice And MB tab
ﬁ (lefticon) Shows Frame Size Statistics for different Enabled only for GOP node Frame Sizes
frames within a GOP (Disabled if the Picture Player
tab is selected)
ﬁ (right icon) Shows Slice Size Statistics, i.e., informa- | Enabled only for a GOP node | Slice Sizes
tion about the sizes of the slices within a from within the Slice And MB
Picture in a GOP tab
7 Allows viewing the version and copyright Always enabled Help Topics

information

Working with ES Analyzer

Commands

When using ES Analyzer, you can issue commands in one of three ways:

By clicking commands on the menu bar; this also includes the keyboard

shortcuts, which are shown next to the menu bar entries

® By clicking icons on the toolbar

®m By clicking the right mouse button and selecting a command on the quick

menu

After you have invoked ES Analyzer, you need to select the bit stream file you
want to be analyzed by clicking Open on the File menu or by clicking the
appropriate icon on the toolbar. If the bit stream file is a valid MPEG file,

ES Analyzer displays the first packet of the top level stream. Now you can use
commands, described below, to navigate randomly to any part of the stream. You
can also run through a selected embedded stream using the Go command.

MTS400 Series MPEG Test System User Manual



ES Analyzer

Tree View and Navigation

5-8

=g TPT

- @f PROGRAM 1

- @7 PROGRAM 2

- &7 PROGRAM B
- ) PES(FID=510), MPEG 2 Video
B vES(224)
E o i GOP
- 8 PES(PID=E20), MPEG 2 Audio

....... m AES[192)

The tree view window displays the stream hierarchy of the currently opened bit
stream file. Each node in the tree view represents a level of hierarchy and is
displayed with:

B An associated icon (the icon varies depending on the type of stream that the
node represents; these are displayed in the following table).

B A tip that describes the kind of stream represented by the node.

®m  The PID associated with the node, if applicable.

Table 5-2: Navigation icons

Icon Stream type representation
cobT Transport stream.

@ Program stream.

System stream.
@l &

Packetized elementary stream (PES); PES containing a video or

@ @ audio stream, respectively.

'E m E Audio stream; an MPEG-1 and/or MPEG-2 audio stream.

TERT Teletext.

Dn Dolby AC-3 audio stream.
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Table 5-2: Navigation icons (Cont.)

Icon Stream type representation

Q @ @ Video stream; an MPEG-1 andfor MPEG-2 video stream.

If Closed Caption data is detected during analysis, ‘CC’ is added to
the video icon.

':D User data stream.
=|!|= Group of pictures (GOP).
DUE DVB subtitle PES.

Suffix 1 and 2 in the Tree View icons (Video and Audio Elementary Streams)
refer to MPEG-1 or MPEG-2. Note that MPEG-2 streams can contain MPEG-1
audio information.

NOTE. If packets are scrambled or if stream analysis (AAC Audio) has been
excluded by dongle, ES Analyzer does not display them.

Navigating through ~ When an MPEG file is initially opened, ES Analyzer automatically determines
Streams the kind of MPEG stream it is. For a valid MPEG bit stream, ES Analyzer opens

the tree view with a node for the top level stream contained in the file. By
default, the stream hierarchy is expanded to only one level. You can expand/col-
lapse a node by clicking it. You can select the stream to be viewed at any level
displayed in the tree view window by simply clicking the left mouse button on
the specific node. Automatically, the window on the right is refreshed to display
the header and related information for the selected node.

ES Analyzer gives you full flexibility in viewing streams at any level. You can
navigate through the stream independently at each level of the stream. For
example, you may be viewing the first PES packet of a PES Stream, but in the
embedded VES stream, you may be viewing the last GOP that is not contained
in the first PES packet.
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Using GoTo, Next and Previous Commands. These commands are applicable to all
types of streams and assume that you have opened a valid MPEG file. Each of
these commands can be executed for any node that is displayed in the stream
hierarchy tree where each node is either a GOP or a valid MPEG stream
(embedded or top level).

m  Step forward/backward to the Next/Previous packet or GOP in a video
stream for the selected node.

m  Position the file pointer to the nth packet or GOP in a video stream or frame
in an audio stream for the selected video/audio node.

m  Position the file pointer to the nth packet of the selected PID; this is
applicable to MPEG-1 system streams and MPEG-2 transport and program
streams.

m  Position the file pointer to the first packet of the selected node.

B Save the embedded stream corresponding to the selected node in a separate
file.

B Toggle between hexadecimal and decimal display.

m  Use the Transport Stream PID drop-down list to select a PID and navigate to
the selected PID using the Next button.

Header, Extension and Hex Displays

Header Display Window

5-10

The header display window shows the current header and related information for
the selected node in a read-only mode. The fields are interpreted and displayed.
The header is not displayed syntactically. Wherever field codes represent specific
values, the corresponding value is shown rather than the code itself. For
example, in a video sequence, although Chroma format is a two-bit code, it is
displayed with the interpreted value of 4:2:0 or 4:2:2 or 4:4:4.

You can view field values in decimal or hexadecimal format by clicking the
appropriate icon on the toolbar. One bit fields are displayed using one of three
icons:

Table 5-3: Header icons

Icon Field value representation

v One-bit field was set to 1

X One-bit field was setto 0

S One-bit field is not applicable here
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Almost all MPEG headers allow stuffing bytes and have marker and unused bits
defined in their syntax. Although all these are parsed and checked for correct-
ness, they are not displayed since they do not provide any meaningful informa-
tion.

Wherever appropriate, ES Analyzer provides visual feedback, by the use of color,
to represent different states.

Extension Displays  Besides this generic structure, individual headers may have special displays. For
example, the video sequence header has a lot of information to be displayed in a
small area. This is achieved by using tabbed folders for all the MPEG-2
extensions (see the following illustration). The tab corresponding to an extension
is disabled if the corresponding extension does not appear in the sequence
header.

When an extension appears in the video sequence, its presence is also communi-
cated by the changed color of text (in red) on the corresponding tab.

EH OME |@CE |Broe | 2rsse | @rrsE |BOp | wcrE |
Load Intra Buantizer M atrix 0 8 161922 )26 |27 |29 | 34
I —— O 16 |16 (22 | 24 |27 | 29 | 34 | 37

oad Mon Intra Quantizer Matriz 19122 26 |27 |29 | 34 | 34 | 38
Load Chroma Intra Quantizer b atriz @ 92 | 22 | 26 | 27 | 29 | 34 | 37 | 40
Load Chroma Mon Intra Quantizer M atrix [\ 22 |26 (27 |29 |32 |35 |40 | 48

26 (27 |29 (32 |35 | 40 | 48 | 58
26 (27 |29 (34 | 38 | 46 | 56 | 6I
27 (29 |35 (38 | 46 | 56 | 69 | 83

Hex Display Window  The hex display window shows a hexadecimal dump of header bytes contained
in the header being currently displayed in the header fields display window. This
is useful if you are used to viewing the headers in the hexadecimal format rather
than the interpreted format that is displayed in the header display window. Also
able to be displayed are sequence information at VES level and frame informa-
tion at GOP level (as shown below).

[ IE=E | @_ | Dffzet Ox0(0) [Len 0=0(0)

Go to field Find field

The data collection for the hex display window can sometimes be memory
intensive and can affect ES Analyzer’s performance. You can turn on the hex
display or turn it off according to your requirements by checking or clearing the
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5-12

check box next to Hex Window in the Open dialog box. If you have not enabled
the Hex Window option when opening a stream, you will be unable to open it
when ES Analyzer is parsing the stream. However, you can dynamically turn off
the Hex Window, whenever you want, by clicking the Show/Hide Hex Viewer

icon on the toolbar if you enabled it when you opened the stream (see details
in the Opening an MPEG Stream section).

The hex window displays a hyphen (-) after every eight bytes for display
purposes. The status bar in the hex window displays the current cursor position’s
byte offset from the start of the header. If you select a sequence of bytes in the
hex window, the size and the byte offset from the start of the selection appears in
the status bar when you release the mouse button.

00 D0 01 E0O 00 olmsiesgeiElIFREioggoilgil B5 DD 1F E0-01 7D 9D

[Dffzet 0:5(5) [Len 0x5(8)

To search for a specific byte pattern in the Hex Window.

1. Type the pattern in the Find field, on the left of the Find button, on the status
bar.

2. Click the Find button.

The specific pattern will be searched from the current cursor position. If the
pattern is found, it is highlighted in the hex window. If the pattern is not
found, you will hear a beep. The search loops back to the beginning of the
file and subsequent occurrences of a pattern can be found by clicking the
Find button.

To position the cursor to a specific byte location from the start of the packet
header.

1. Type the byte position in the Goto field, on the left of the Goto button, on
the status bar.

2. Click the Goto button.

You will be positioned to the corresponding byte location in the header in the
hex display window.
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Summary of Displayed Information (Header and Hex displays). Table 5-4 summa-
rizes the information displayed in the hex window that corresponds to the
information displayed in the header display window.

Table 5-4: Hex Headers Display

Header display window information

Hex dump in the hex display window

Transport packet header.

Header data of the current packet.

PES Header.

Header data of the current packet.

MPEG-2 Program stream - Pack Header.

Header data of the current packet.

MPEG-1 System Stream - Pack Header.

Header data of the current packet.

Video stream - Sequence header / sequence
extension.

All the video level information which is above
the GOP level.

Video stream - When viewing picture at
Picture or Slice level display (with video
analysis setting set to Macroblock level).

All the information for the currently selected
picture. When the first picture is selected in
the picture slider, data corresponding to the
GOP header (if available) along with first
picture data appears. For all pictures other
than the first picture in the GOP, only picture
data is shown. The subsequently read
sequence header and extension data is
updated in VES node.

Video stream - Hex data display when viewing
picture at Slice level display (with video
analysis setting set to Picture level).

Same as above.

Video stream - Hex data display when viewing
picture in Picture display form (with video
analysis setting set to Picture level).

Same as above, but with the following
exception.

Picture data includes only picture header and
extension data. No slice or macroblock level
data is shown. However, when you go down to
the slice level display by clicking the Slices
button, ES Analyzer appends slice and
macroblock data in the current picture data for
the hex viewer. When you return to the Picture
display dialog, ES Analyzer continues to show
the complete picture data. The pictures for
which you do not step down to the slice level,
you'll still be shown picture data that includes
only the picture header and extension data.

Audio Stream

Both frame header and audio data is shown.
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Error Testing Methods and Outputs

ES Analyzer can error check an entire stream in an automated manner (regres-
sion test). Part of a stream, triggered from a node for a specific program, can be
manually checked (run though mode).

Regardless of the stream type, testing is only possible at the compression layer;
it is the task of Tektronix TS Analyzer and PES Analyzer to test at the systems

layer. However, you can still view the headers of the transport and PES packets,
but note that no tests are performed (either run-through or regression).

Both test modes will produce screen or file output error messages. Manual test is
also possible by examining the various block/slice/vector and picture display
menu screens.

Error filters can be applied to the tests, and fields selected to allow diagnostics
up to the error point to be dumped in a file for ‘pre error point’ analysis.
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Run Through Stream Test Mode

This is operated by highlighting the test node - usually the GOP filmstrip icon -
of the appropriate program, then clicking on the Start/Stop (green ball) in the top
toolbar.

The stream will be run though and errors reported in the error display window.

Error Display Window  The error display window displays information, warning and error messages
generated by the run-through test mode for a specific program node.

| LocaTioN | MESSAGE
TPT->[PSI)> Packet# 14300 Program$t 5001: Reading PMT...
TPT-+[PS1)-> Facketit 15500; Program$t 9003 Reading PRT...
TPT-+[PSI)-> Packet#t 15500: Error in PMT: coded ES_info_lenagth excesds remaining valid length of the packet
S TPT-+[PSI)-> Final CRC walue = 3814643339, [should be 0)
TPT-+[PS1)-> Facketit 164585: Program$t 9005 Reading PMT...
TPT-+[PSI)-> Packetit 16485: Error in PMT: coded ES_info_lenagth excesds remaining valid length of the packet

For each message, the following are shown:

B An associated icon that indicates the kind of message (the icons E, I, and S
shown below indicate a syntactic error, information, and a semantic error,
respectively):

@0 s

where:

E = protocol syntax (Rules) error.

S = semantic-parameter or data range error.
I = Information only; not an error.

Both E and S should be regarded as errors.

B A string that identifies the exact location in the bit stream where the error
was encountered; the format of the string is:

(STREAMTYPE) -> (STREAMTYPE, STREAMID) ->
(NODE) (packetNumber)

For example, the following string identifies an error in packet number 2 of
the MPEG 1 audio stream on PID 210:

TPT->PES (PID=210), MPEG 1 Audio->AES0(2)
B The message string associated with the message.

Double-clicking a message in the error display window lets you view more
detailed information about the message.
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Error Filtering

Configuring and Filtering  You can configure and filter the kinds of messages you want ES Analyzer to
Messages for Display  report. You can turn on/off messages of any type (Information, Errors, Semantic
checks) to be reported for the entire stream, or any node in the stream hierarchy
displayed in the tree view. You can also store the displayed messages in a file or
clear the message window.

To configure messages:

1. Click the right mouse button anywhere in the error display window.

LOCATION
TPT[Packet#a7043]-»

S TPT[Packetf Durmp To File
TPT->PES[FI
TPT[Packet:

5 TPT[Packet
TPT-»PES[PID=32]. PES Packets containing Privat

Clear Log *indow
Filter Meszages

2. Select Filter Messages from the context menu that appears:

The Filter Message dialog is displayed. The dialog box contains two tabbed
pages: Global and Node.
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Message Filtering - Global. The Global Message Filter tab provides settings that
can be used to select which messages are enabled and disabled and how many
times enabled messages are to be displayed. The rules created are global; that is,
they will be applied to all nodes in the active stream. Rules to be applied to a
single node (such as PSI, PES, VES) can be added from the Node tab.

Filter Message |

| noDE |
essage Category I;'—‘c.ll 'I
¥ Disable Message(s) of Al | bype

~ Disable Message Numberis)

~ Report Message Numberis) miadmum of I ,Itimes
| {'r Add Rule I | g Save Rules...l | Dq Load Rules...l
— Rules

> Remove Rl I

R Remve Al

Close |

The top half of the Global tab contains:

B A drop-down list from which the category of messages can be selected to
which rules are to be applied, and

m  Three options for the display of messages.

As rules are created using these fields, they should be added to the Rules text
field below by selecting the Add Rule button.
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The three options are as follows:

®m  Disable all messages on the basis of severity, that is, Info (I), Semantic (S) or
Error (E).
Enable the Disable Messages(s) of checkbox, select the type of message to
be disabled and press the Add Rule button. Note that the rule is added in the
Rules text field.

Filter Message

GLOBAL | NODE |

Meszage Categary I,f.-._|| - |—

% Disable Message(s) of all | type

" Disable Meszage Number(s] .

5 amahtic "
Errar i

Rules

Dizable All Semantic Type Messages

®  Disable messages on the basis of message number.
Each message is assigned a unique number based on the type of streams it is
related to; a tooltip will be displayed when the cursor is passed over the
message number. Enable the Disable message Number(s) checkbox, select
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the message numbers to be disabled and press the Add Rule button. The
Shift and Control keys can be used to make multiple selections. Note that the
rule is added in the Rules text field.

Filter Message

GLOBAL | NODE |

—Meszzage Categaory |A|| vl
" Dizable Meszage(s] of I vl type

¥ Digable Message Mumberls) [1 000

¢ Repart Message Mumberjs] ’—|Infu:-[I]:Get_macroblu:u:k_t_l,lpe[]: unrecor

Rules

Dizable Meszage : #1007
Dizable Meszage : #1003

B Report repeated messages only a specified number of times.
Enable the Report Message Number(s) checkbox and select the message
numbers to be disabled. The Shift and Control keys can be used to make
multiple selections. Select the maximum number of times that the message is
to be reported and press the Add Rule button. Note that the rule is added in
the Rules text field.

i Report Message Mumber(s)

maximum of |1|] vI times

Rule:
|V Feport Msg #1000 Max. of #10 Times

FReport Meg #1003 Max. of #10 Times
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Combinations of message rules can be created; they will need to be created and
added one at a time.

Rules can be removed individually (Remove Rule button) or globally (Remove
All button). Rules that are already set cannot be edited; they must be removed
and recreated.

Rule sets can be saved and reloaded as required using the Save Rules... and
Load Rules... buttons.

Message Filtering - Node.

1. Select a stream in the left scroll window and then select the types of
messages you want to be filtered out. By default, all messages are displayed
for a stream.

Filter Message [ ]

GLOBAL  NODE |

Pleaze Select a Stream Flease Select Meszages to Filker Out

(8 PESIFID=290. MPELA] =] & MIMessages
(8 PESIPID=88), MPEG
DG Syntactic Errars

- [ PESIPID=89), MPEG
PESIFID=590). MPEG i

@ ! D']S] MPEI 0 General Informat

: I:' S Semantic Emors

- (&% PES[FID=3
= & [
l=| GOP

-~ PESIPID=305), MPEI

- PESIPID=96), MPEG

-8 PESIPID=97). MPEG

() PESIPID=98), MPEG

(=[] PESIPID=1E0). MPEI

=& vESZ24)
H GOP

< i s |

CLOSE |

®m  [f you want your message filter(s) to be applicable to all streams opened
until now, select it for the entire World. This option will apply the
filter(s) to all nodes displayed in the tree view window.
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®m  If you want your message filter to be applicable to all streams, irrespec-
tive of whether they are opened or not, click the Set for all Streams
button.

2. Click OK to accept to changes; Cancel to close the dialog box without
applying the changes.

To store the displayed

messages: ) . . . .
Click the right mouse button anywhere in the error display window.

14

Select Dump To File from the menu that appears.

LOCATION
TPT[Packetf87048)-

5 TPT[Packett Diump Ta File
TPT->FES[FI
TPT[Packett Filter Mezzages. ..

S TPT[Packett :

TPT->PES[FID=32]. PES Packets containing Privat

ing Privat

LClear Log 'Window

3. The Dump Message dialog box is displayed. Enter the name of the file in
which you want to store the messages.

4. Click the Save button when done.

To clear the windows

=

Click the right mouse button anywhere in the error display window.

14

Select Clear Log Window from the menu that appears.

LOCATION
TPTIPacket#87048)»

S TPT[Packetk
TPT->PES[PI
TPT[Packett Filter Mezzages. ..

S TPT[Packetk r
TPT->PES[FID=32]. PES Packets containing Privat

LDiump To File
ing Privat

Clear Log Window
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Status Bar

During regression and run-through mode, progress through the stream is
indicated by the status bar at the bottom of the main window. The status bar is
split into multiple fields and displays the following:

B A progress bar indicates the approximate byte position in the file for the
currently selected stream.

NOTE. Since you can view each embedded stream inside a multiplexed stream
independently, it is possible that in each embedded stream you may be viewing
packets which are far apart in the stream. In such cases, the file pointer will be
at different positions for each embedded stream and the file progress bar is
updated according to the stream being currently viewed. In addition, the byte
offset in the file for the currently displayed unit of data is also displayed in the
status bar. For example, when you are viewing a Packetized Elementary Stream
(PES), the byte offset of the first byte of the start-code of the currently viewed
packet in the opened file is displayed in the status bar. Similarly, when viewing a
GOP in a Video stream that is embedded in a Transport stream, the byte offset of
the start code of the corresponding GOP in the file is displayed in the status bar.
More details are given with the explanation of status bar with each individual
stream.

m  Characteristics of the stream being currently viewed. These vary with the
stream and are described in detail for each stream in subsequent chapters in
this book.

®m  The state of the status bar display can be toggled by selecting/deselecting the
Status Bar command on the View menu; that is, View > Status Bar.
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Regression Testing and Error Log Files

Regression Test Window

5-24

With ES Analyzer, you can regression test MPEG streams (with errors being
saved to log files) and save data from selected fields to report files for viewing
later (see the section Reviewing a Report for details).

To perform a regression test, close the file, if it is open, using the File menu.
Select File > New Regression Script.... Note that disk drive icons are displayed
on the right side of the directory window; you may need to scroll right to
view/access them.

'_;'_'rn"-Tektrunix MPEG-2 ES Analyzer - [Mazk3]

= File Edit View Window Help =151 =]
Message
N Sitream Setting=
Uptions

|Cunent Directony: 5:4ProjectshStreamsiCandidateimpeg]_streams

. [ 4 100grads.m1s [ g duck.mpg [ gpromompl.mpg (] mediaplayer_mpegl
= LA = =D =G =k
=95

wiew Heparts | Start Regression l Help |

Double-click on the file you require and it should appear in the lower window
Streams Selected for Regression with an orange question mark to the left of the
file name.

When regression is done, this will turn to a red or green ball, depending on the
errors found. A default log file name is entered; it can be renamed by clicking on
the double-arrow button to the right of the name. After regression testing, the log
file can be viewed by double-clicking on the log file name.

Error messages written to the log file can be controlled via the Message Settings
screen.
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The button View Reports is only available to show dump/.dat files if they have
been set up beforehand (see Select Fields and Reviewing a Report sections).

Setting up the Regression  You can select multiple streams for regression from the displayed list of files.
(To select multiple files, double-click a file or select it and then drag-and-drop it
in the lower window.) The streams selected for regression appear in the lower

window.
Streams Selected for Regreszion | Drefault Dir C:WWINDOWSSTEMP [Change ...]
G-g) k:hprojectshStreams  CandidateMizchdfl _cut.mpg C:WWINDOWSSTEMPYAA _cut_mpg.log

0? k:MprojectzhStreamsCandidateiMizchmntest_ong.mpg C:NWINDOWSSTEMPY mntest_ong_mpg.log

For each stream, the following are displayed:
m  File name.

B Default log file where the messages for the stream will go. You can change
this by clicking the icon displayed next to the log file name. ES Analyzer
displays a default directory where all log files are created that store the
results of the regression. You can change the directory for storing log files by
clicking the Default Dir... button.

B The stream type. Initially this is not known and is set to Unknown. Once the
regression is complete, this is updated to reflect the type of stream that the
file contains.

B An icon indicating the state of the stream. Initially, when a file is selected,
the icon appears as a question mark indicating an unknown status. After the
stream is regression tested, the icon changes to red if the regression reported
errors, or changes to green if there were no errors.

Regression Running. .. [_ ] |

File Mame | File Size | File Type |
& Cmpegstreamsimlvibombs_000.... 14316354 [Video Elementary Stre...

irimize EShnalyser
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For a regression test, you can also select embedded streams that correspond to
nodes in the tree view for a stream hierarchy. You can do this by clicking the
Streams Option button in the regression test window; see Reviewing a Report
below. This displays the settings for the current stream. By default, the tests are
enabled for all types of streams, which you can disable. Saving a regression
script also saves these settings.

Running the Regression  Once you have set up a regression script, you can run it by clicking the Start
Regression button. A status window displays the continuous status of the
regression. If you want, you can cancel the regression anytime by clicking the
Cancel Regression button in the status window. When the regression is complete,
the state of the regression run on each stream is displayed in a dialog box
through the changed icon which is red (for failure) or green (for success), and the
updated file type. The icon remains a question mark if the file was not a valid
MPEG file.

Viewing and Saving  You can view the error log file created for any stream after it has been regression
Results tested by double-clicking the specific bit stream file in the regression test dialog
box. You will need to associate files of the type *.log with a text editor of your
choice. You may do so through the Explorer. Click View > Options to display the
Options dialog, and then click the File Types tab. By default, ES Analyzer opens
the log files with the application with which they are currently associated.

You can save the regression script and the results in a regression script. To save
the file, choose Save As from the File menu. The file is saved as a binary file and
also saves the regression results. You can reload the regression file including the
results of the last regression whenever you want. Regression can also be run on a
previously saved regression script file.

Message Settings Messages sent to the log file can be controlled through the Message Settings
dialog box. Rules to be applied to messages can be created as required. The
operation of this dialog box is similar to Message Filtering as described on
page 5-17.
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Reports and Field Selection

You can save and review reports consisting of field value dumps of specific
fields when you regression test a stream. To review a report, it must first be
created by selecting the fields to be viewed, then setting up and running the
regression, and finally selecting the View Reports button (it is also possible to
select and open multiple reports).

Creating a Report A regression report is packet-by-packet details listed with information fields you
can choose. A report is not an error list, although errors detected may appear in
it. A report can be used to examine run-ups to problems (pre-trigger).

Before starting a regression test, select the Stream Options button in the
Regression test window. Ensure that the Dump Fields check-box is enabled and
select the adjacent Select... button. You can then add the fields to be listed in the
dump file columns (individual fields or all fields).

You can check the dump in file box and name your dat file or use the default
VES.dat or AES.dat.

Do this for video & audio elementary streams.

To select fields.

1. Click the Stream Options button in the regression test window to display the
following screen.

M= B3
— Streams to be Analyzed
Analyze Dump Fields Dumnp in File
Q ideo Elementary Streams IMacrobIock Level vI il ¥ | Select... | IC:\TEMF’WES.dat _I
i Audio Elementary Streams v M| seEei] IE:\TEMF‘\AES.dat _I
— Durmp Optiohs
& Complete Stream " Part of Stream o i Sz B ID
' Heradecimal Dump ' Decimal Dump

2. Enable and disable the streams using the checkboxes in the Analyze column.
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5-28

Deselect the streams you don’t want ES Analyzer to analyze. By default, all

the streams are selected.

3. If you want to analyze Video Elementary Streams, you may either select
Macroblock Level or Picture Level from the adjacent drop-down list.

4. Select the streams for which you want to dump data by enabling the
checkbox under the Dump Fields column.

5. Click the highlighted Select... button to display the Select Fields dialog box.

Select Fields

Fieldz Excluded:

Laver

Sampling Frequency
Bitrate

b ode

SE Limit
Pratection Bit
Padding Bit
Private Bit
Original ar Copy
CRC Check
Bound

Fields Included:

Copyright
Maode Extension
Emphasiz

Add Al

¢-Delete

[ 2en |
=1
==

Delete Al

]|
(] 8 |
_ Cencel |

Cancel

6. Finalize the list of names by adding/deleting the field names in the Fields
Included list box and click OK.

You may also double-click a field name displayed in the left list box to
include it in the right list box.

m  If you have selected a video elementary stream, ES Analyzer also displays
options in the Select Fields dialog box.

— Optionz
—%ES —GOP
Add Al Delete Al Audd Al Delete Al
— Dizplay E xtenzion — Picture
Audd Al Delete Al Add Al Dielete Al
— Scalable Extenzion Extension———
Add Al Dielete Al ’7 Add Al Delete Al
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You may click the appropriate buttons to select fields specific to these options.
This is a quick way to add/delete specific fields into the Fields Included list box;
otherwise, you will need to manually find and add fields from the Fields
Excluded list box.

For example, if you have added all the fields from the Fields Excluded list box,
and now want to delete VES-related fields from the Fields Included list box, you
may click the Delete All button in the VES section. You can also click the Add
All button under Display Extension to add related fields to the Fields Included
list box.

7. Specify the file into which you want the fields to be dumped.

You may type the filename (*.dat) or select one by using the browse button
next to the default filename.

8. Specify the dump options.

D'ump Option
' Complete Stieam " Pat of Stream i ize [ B IEI
" Hexadecimal Dump ' Decimal Dump %

If you select Part of Stream, the Maximum Size (MB) field is enabled and you’ll
need to specify the size of the stream from which the fields will be dumped.

Once you have specified the fields, return to the regression test window by
clicking the button next to the Stream Options button.
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Reviewing a Report A sample report looks like this:

Collecting Statistics for

“C:\mpegstreams\mls\bird4 .mpg”
16:38:42

Date 04/02/98

Packet

b
(e}

SCR
0

1083
2167
3250
4334
5417
6501
7585
8668
0 9752

P WO JOo U b WDN R

Time:

Fixed
Flag
1

el e e e

Audio
Bound

HF R R R R RR R R

(Note that these ‘dump’ files have the default extension of .dat.)

Demultiplexing Transport Streams to PES or Elementary Output Files

5-30

It is possible to select a given stream node in navigation view (such as PES
video/audio) or VES audio/video (but NOT gop). The diskette icon will
highlight on top toolbar at the left when the function is available. Select the icon,
name the dump file and select it’s type if required. ES Analyzer will then create a

PES or elementary stream.

This stream can be loaded back into the ES Analyzer to be checked, and then it
can be used as input to Tektronix Multiplexer application to create a transport
stream with SI/PSI to your specifications.
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Using Packet View

ES Analyzer displays transport packets in a specific way that is useful for
analyzing the Transport stream and also for quickly accessing a packet at
random.

==X T5020804_cut. mpg - packetview

— PID Number
IS

For Help, presz F1 [PID 8191 |PACKET# 125 G

The packet view window can be displayed by clicking the Show/Hide Packet

+
View icon on the toolbar. A window appears that shows a spectrum of the
packets in the order in which they appear in the transport stream. Each PID is
assigned a color and each packet is represented using a single line of the
corresponding color. By double-clicking the spectral line for any packet, you are
positioned to the corresponding packet in the main window of ES Analyzer.

Packet View communicates with ES Analyzer’s main window through OLE. You
can selectively turn on/off the display of spectral lines for any PID in the Packet
View by clicking the corresponding color index in the Packet View dialog. The
color index is also a toggle for display. You can also view distance graph
between packets of the same PID by just viewing spectral lines of the corre-
sponding PID. To switch back to displaying all PIDs, double-click the All index
(represented by white color).
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NOTE. When you first open Packet View, it displays just the front page of the
stream, so that not all of the PID numbers present in the stream are displayed in
the button boxes below the main display. If you want to see them all, drag the
horizontal scroll bar pointer to the far right; all of the PID number buttons will
then be displayed (this could take a few seconds for large stream files).

Packet view does not operate when a program node is highlighted; it works in
all other nodes in navigation view.

Understanding PES

A Packetized Elementary Stream (PES) as the name suggests is composed of
contiguous packets of an elementary stream with packet headers, as shown in the
following illustration, prepended to the packet. A PES occurs only in MPEG-2
streams and its structure has been adapted from the packet structure of the
MPEG-1 System stream.

For more information on PES streams, refer to the ISO/IEC 13818-1 document.

~ PES Header
Steam D |224 Pt it |1 FES Ertersiam > |
Stream Type IVideo zhream Packet Length ID
— Optional Field
PES Pricrity \/ Header D ata Length |5 Prewvious PES Packet CRC IN.Q
Copyright \/ " ESCR Base INA
Additional Copy Info INA
Original or Copy \/ ESCR Extersion INA
FES Serambling Contral IMUt sorambled . I
[ ata Alignment Indicatar e E3 Rate [bits/s] Ha
PT5_DTS Flags v X P1s [37220887 DTS [
D5M Trick Mode Field
Trick Mode Control INA Field Id INA
Intra Slice Refresh @
Frequency Truncation INA Field Rep Contral IN.Q

An embedded stream is checked when you navigate through one; for details, see
the Navigating through Streams section in the Getting Started chapter.
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For PES streams, you can:

B Run through the stream; see details in the Navigating through Streams
section in the Getting Started section.

B View packet headers with their decoded fields.
B View an embedded elementary stream.

®m  View PES extension (if received).

Explaining the Status Bar  The status bar, for PES streams, displays the following:
Display

Far Help, press F1 [ |Packe#] | | | | |Off 733(2cld) |
®m  Packet number, which is the number of the current packet in the PES stream.

®m  Byte offset in the file, which is the first byte of the Pack header being
currently viewed in both the hexadecimal and decimal formats.
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Working with Video Streams

ES Analyzer performs detailed checks on MPEG Video streams. Video streams
are complex with an embedded hierarchy. Structurally, a Video stream consists of
a video sequence that has a start code, end code, sequence header, and any
number of group of pictures (GOP). Each GOP consists of a GOP header and a
group of pictures. Pictures may be of different types (I, B, or P). Pictures can
also be frame pictures that correspond to progressive video or field pictures that
correspond to interlaced video. Pictures are broken down into a slice structure
and each slice consists of macroblocks.

For more details, you may want to refer to the documents ISO/IEC 11171-2 and
ISO/IEC 13818-2 that describe the MPEG-1 and MPEG-2 video standards.

Using ES Analyzer, you can:
B View the sequence header along with the extensions.

®m  Navigate through a stream; see details in the Navigating through Streams,
page 5-9.

B Run through a stream with the option of analyzing the stream at the picture
level or at the macroblock level.

When analyzing a group of picture, you can:
®  Randomly access any picture within the group.
B View the picture type spectrum and picture size plots.

B Zoom into any picture and see its details at the slice or macroblock levels, or
view the encoded picture. You may also use the video or picture player to
play the entire video and pause at any picture when you notice a degradation
in quality; you can then review the details of this picture down to the
macroblock level. ES Analyzer provides an easy mechanism to switch
between the Picture display and the data analysis display windows.

m  Select any macroblock and examine its detailed coding.

®m  Perform picture quality analysis with special displays of quantizer scale
distribution, slice size distribution, macroblock-size spectrum and motion
vector plots.

®m Interpret any video descriptors received in the higher level streams and
validate them against the stream.
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When analysis with the DCT option is enabled, you can:
B View 8x8 coefficients for all macroblocks within a picture.

B View coefficient tables for y, cr, cb, luma and chroma pixel data.

Viewing the Sequence Header

The sequence header is interpreted and displayed as shown below.

— Sequence Header

Horizortal Size |1 920 Frame Rate 29.970 Fls Constrained Params X

Werlical Size |1 080 Bitrate |1 8000000 | Bitsés Load Intra Quantiser Matris v

Agpect Ratio |9:1 E WEW Buffer Size |1 222656 Bytes Load Mordntra Quantizer Matrix \/
— Sequence Extension

Level IHigh Prafile IMain Chroma Farmat 420

Progressive Sequence X Low Delay X Ezcape Bit X

— Sequence Dizplay Extension

Dizplay Size

Color Description @ Wideo Format | Unspecified Vi |7 Horizontal |NA Wertical |NA

Color Description

Colar Frimaries (M2,

Transfer Characteristics M

b atrix Coefficients [N
—User Data

MA

I |

NOTE. Placing the cursor over either Load Intro Quantizer Matrix or Load
Non-Intra Quantiser Matrix, displays the applicable quantizer matrix. The check
mark icon indicates that the matrix was received in this sequence header.

For MPEG-2 streams, an optional sequence extension and user data may also be
received. User data is displayed as a hex dump. If data is in the ASCII format,
the ASCII equivalent is displayed next to the hex dump.

ForHelp, press F1 m  |25.00fps [4:2:0 [ [

The picture rate, chroma format, and the video type (NTSC/PAL/Unspecified,
etc.) appear in the status bar when the sequence headers are displayed.
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The information whether the stream is an MPEG-1 or an MPEG-2 stream is
displayed in the tree view window as a single numeral (1 or 2) on the node icons.

Within a sequence, you can view the GOPs by clicking on the GOP icon in the
left side hierarchy view of the stream. The GOP node appears below the
sequence header node.

Viewing the GOP and Picture Header

When displaying a GOP, ES Analyzer shows you a window with three tabs, as
shown below.

CEOTTRE TS Sliee And MB | Picture Player |

Briefly, the contents of each tab are explained below. For details, see the specific
sections: Displaying the GOP Header, Displaying the Slice and Macroblock, and
Using the Video Viewer for Picture Analysis.

The GOP tab displays the following:
B GOP header data.

B A slider for the pictures in the GOP. The slider can be used to randomly
access any picture within the GOP; the slider moves in steps of two to
facilitate working with large GOPs. The slider lists the pictures in the
received (decoding) order.

GOP position transport controls lie to the left of the slider bar

FELERaTa=

Using these controls, any picture can be selected within the GOP. The controls
include Start and End GOP controls and Next and Previous I frame jump
controls. Note that the I frame controls only works in streams where multiple 1
frames are present between GOP sequence headers.

®  Picture header display for the picture selected in the slider.

®  Picture extensions (applicable only to MPEG-2).
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5-38

Displaying the GOP
Header

The Slice and MB tab:

®m  Takes you inside a specific picture and provides detailed information down
to the macroblock level.

®m  Allows you to generate picture quality plots.

B Allows you to view a picture frame by frame and view macroblock level data
for a selected macroblock in the picture.

The Picture Player tab allows you to play and view the video output on your
screen.

NOTE. ES Analyzer synchronizes the picture being currently displayed by the
video viewer with the picture/data that is displayed on the other tabs: GOP And
Picture and Slice And MB. For example, if you select a macroblock and switch
from the picture display to the other picture-quality analysis tabs, the same
macroblock remains selected for easy identification.

As an aid to locating a stream, you can click on any open GOP icon in the tree
view to switch picture displays in the stream multiplex.

The GOP header is an optional header and it is displayed, as shown below, when
received.

GO Anwd Vieiow | Slice And MB | Pictwre Player |
GOP Header
’7 Drop Frame Flag \/ Clozed GOP x Broken Link x Time Code ID:D:U:U GOP Mumber I‘I
Shaowing in Decading Order
1= B CT
B 14
— Picture 0
I Ficture Size I‘I 10z Temporal Reference |2 WEBY Delay ID-?252 s
Uszer Data Size IU Forward F-code IN.A. Forward Yectar IN.A.
i vl ~smite IN A Backward Yectar IN &
- Picture Cading Estengion
—Famiks . x Intra LT Format \/ Intra DC Precision Is
Forward Horizontal Iﬁ ero e e Alternate Scan X Ficture Structure IFrame Pict
G Scale Type Ve
}'D Fepeat First Field X Frame Prediction Frame DCT \/
Fonward Yertical I? P el v
(R Chroma 420 Type v Concealment Motion Vectars 36
Backward Horizontal lﬁ Compasite Display
i i I
Backward Vertical F Field Sequence INA E 0 Sl aien Flizss MA
Sub Carrier 0 Burst Amplitude INA
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The lower part of the display also shows the picture extensions that have been
received.

B OME

€)CE |BroE | 2PssE | @rprsE |BUD | e cPE

Load Intra Quantizer batriz
Load Mo Intra Quantizer b atriz

Load Chroma Irtra Quantizer M atrix

X XK

Load Chroma Mon Intra Quantizer b atris

Video Analysis Settings. Analysis of GOPs can be carried out at picture level or
macroblock level. This will affect the speed at which the ‘next GOP’ is analyzed.
The setting is selected from the Video Analysis Settings dialog.

Select Menu Bar > Settings > Video Analysis. The following dialog is displayed:

Yideo Analyziz Settings E3 |
Picture level analysis (.

Macroblock level analysiz % Cemee] |

tacroblock Shadding Scheme
Bazed on Macroblock Size [

B azed on Prediction Type o

Picture level analysis provides faster analysis but error reporting at the macro-

block level is suspended. Macroblock level analysis provides error reporting but
at the cost of analysis speed.
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Status Bar (in GOP mode). When ES Analyzer displays the GOP and picture
headers, the status bar, as shown below, displays the:

Displaying the Picture ~ The GOP header tab has a slider for selecting the picture whose details you want
Header to display. The header for the selected picture is displayed below the GOP header

Picture rate

Chroma format

Video Type (NTSC/PAL/Unspecified etc.)

GOP number of the current GOP

Picture number of the currently selected picture, relative to the current GOP

(the first picture is given the offset 0.)

Picture display number, which gives the picture number in display order,
relative to the first GOP received. This represents the actual picture Display
number. It is calculated by adding the temporal reference of the current

picture to the cumulative picture display number prior to the GOP.

in the same dialog box as shown in the earlier illustration.

Displaying the Picture = For MPEG-2, several picture extensions may be received. The picture coding
Extension extension is always displayed, while the other picture extensions are displayed
on tabbed folders, as shown below. The tabs for each of these extensions are
enabled and the text on the tab appears in red, only if the corresponding

extension is received in the stream.

All tabs with red text represent extensions that have been received for the current
picture. The next section describes each extension and its interpretation.

5-40

EH OME |@CE |Beoe | 2rssE | @rrsE |@Up | weicPE
Load Intra Quantizer b atriz O 8 |16 1922|2627 ) 29 | 34
I A Q 16 (16 |22 | 24 | 27 (29 |34 | 37
oad Mon Intra Quantizer Matris 19122 126 |27 | 29 [ 34 | 34 | 38
Load Chrama Intra Quantizer b atrix 0 27 |22 | 26 | 27 | 29 | 34 | 37 | 40
Load Chroma Mon Intra Quantizer katriz [\ 22 (26 |27 |29 |32 (35 |40 | 48

26 (27 |29 |32 |35 (40 | 48 | b8
26 (27 |29 |34 |38 | 46 | 56 | 69
2729|135 |38 |46 |56 [ 69 |83

MTS400 Series MPEG Test System User Manual




ES Analyzer - Working with Video Streams

Explaining the Picture Extensions.

QME
(Quantizer Matrix Extension)

This allows the quantizer matrices to be down-
loaded for any picture.

At most four matrices can be downloaded,
namely, intra-quantizer matrix; non-intra-quan-
tizer matrix, chroma intra-quantizer matrix, and
chroma non-intra-quantizer matrix.

The QME tab displays through a check mark
the matrices that were downloaded. A down-
loaded matrix is displayed when you move the
mouse over the name of the specific matrix.

CE This indicates any copyrights on the video. The
(Copyright Extension) copyright field is interpreted and displayed.
PDE This extension gives display extensions for
(Picture Display Extension) | MPEG-2 video.

PSSE This is received when the spatial scalability of

(Picture Spatial Scaleable
Extension)

MPEG-2 video is used in the video stream.

PTSE
(Picture Temporal Scaleable
Extension)

This extension is received when the temporal
scalability of MPEG-2 video is used in the vid-
€o stream.

UD This displays any user data associated with the

(User Data) picture in hexadecimal format. If the data repre-
sents ASCII text, the ASCII text is also inter-
preted and displayed.

CPE

(Camera Picture Extension)

NOTE. These tabs will only operate if the appropriate extensions are present

within the stream under test.

All four matrices will only display if they are downloaded with certain stream
types for example, HDTV streams.

Q. indicates that only the default matrix will be displayed.
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Displaying the Slice and Macroblock

ES Analyzer allows you to take a microscopic view of a picture by letting you
view the picture’s slice and macroblock structure.

To view slice details of
any picture:
yp 1. Select the picture by using the picture slider on the GOP And Picture tab.
2. Click the Slice and MB tab.

The macroblocks for the selected picture are displayed as shown below:

GOP Amd Picture Eliee Aud Wl | Pictue Plyer |
X FRAME o>
I Slice Digplay | ME Size Display | [-5cals Code Display | Mation Yectar Display | Picture Display

) _Todlip_ |

Macroblock Mumber : 2
MB Intra
DCT Type
MB Duantizer Scale
CEP

ME Size

|
&
= L) m m m m Q_
o S| &= =] =] =] 2] SE
ol N SN el et st "“

— Slice:
Fricrity Breakpaint | Quantizer Scale IS— Slice Extension Flag O Intra Slice O Ficture D [MA& Fow Number I‘I—
-~ Macroblock
I acroblock Intra J Macroblock Quant x Prediction Type e | 5T Code Flag x
Macroblock Pattem X Quantizer Scale IEI— Maotion Vectar Farmat e | ST Class IU_
I acroblock Mation Backward x DCT Type m Motion Yector Count e ST Code lW
M acroblock Mation Fanward x Macroblack Size 334 | DMy @ Macroblock Address |2_ CBP IW

The Slice dialog box graphically displays the slices and macroblocks in the
picture and also displays the:

®  Slice header for the selected slice.
m  Macroblock details for the selected macroblock.
®  Picture Quality data, which overlaps the slice display area.

®  Decoded field/frame for the selected picture.
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Explaining the Slice and ~ When displaying the slices, the current picture is represented by its constituent
Macroblock Display  slices; see the above illustration. You can move the mouse to any slice and select
it using the left mouse-button. The slice header display shows the header for the
currently selected slice. MPEG-1 slices can span multiple rows and the display
shows the same.

Slice display is color coded. Intra-slices are shown in green color, while slices
that do not have this flag set are displayed in gray color.

Within a slice, the macroblocks are also shown. You can select a macroblock in
the slice using the left mouse-button. The header and information of the currently
selected macroblock is displayed below the macroblock display. Skipped
macroblocks in a slice are shown using a different color and cannot be selected.

When viewing the slice display, you can move forward to the next picture or
backward to the previous picture. You do this by clicking the picture navigation
buttons on the top right corner of the dialog box. You can also return to the GOP
display and select a specific picture. When moving backwards, you cannot cross
the GOP boundary; however, when moving forward, you can cross a GOP
boundary.

When displaying macroblocks, the status bar looks like this:

[For Help, press F mm  |Z500fps [42:0 [GoP# [Pic#z  |Display#l |Off5239(2417)

Viewing Coded Block  While in the slice and macroblock level display, you can view the coded block
Patterns for a Macroblock pattern for any macroblock (except for the skipped macroblocks). This is
displayed in the last field (CBP) as shown below.

Prediction Type Diual Fri ST Code Flag X
kotion Yectar Farmat Field = vy Class 0
kotion Yectar Count 1 S Code A,

Dy & bacroblock Address [182 CEF IIZIIIIIIIIIIIIIEI

Depending on the chroma format, the coded block pattern is displayed as a
sequence of 6, 8, or 12 bits. From left to right, the bit pattern represents the
blocks in the macroblock as they are numbered in the standard MPEG specifica-
tions. For more details, see the ISO/IEC 11172-3 and ISO/IEC 11318-3
documents.
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Analyzing Picture Quality

Viewing the Macroblock  The Macroblock Size Display provides a color-mapped two-dimensional
Size Spectrum  graphical plot of the macroblock size and type distribution in a picture; it is

plotted as an overlay on the slice display area. This plot can be viewed by
clicking on the MB Size Display button in the Slice and MB tab. The types of all
macroblocks in the picture are color-mapped; a key is shown at the right side of
the display and described below (see Macroblock Colors). Skipped macroblocks
are displayed in dark green. The macroblock size for the selected macroblock is
displayed in the macroblock field display area below it.
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Macroblock Colors. The color-coded macroblock type represents the prediction
type employed.

Predictions are made independently for each field by using
data from one or more previously decoded fields.

Frame Based Predictions are made for the frame using the data from one or
more previously decoded frames.
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16 x 8§ MC (16 x 8 motion compensation) In which two motion vectors are
used for each macroblock. The first motion vector is used for
the upper 16x8 region, the second for the lower 16x8 region. In
the case of a bi-directionally predicted macroblock a total of
four motion vectors will be used since there will be two for
forward prediction and two for the backward prediction. 16x8
MC is only used with field pictures.

Dual Prima Only one motion vector is encoded (in its full format) in the bit
stream together with a small differential motion vector. In the
case of field pictures, two motion vectors are then derived
from this information. These are used to form prediction from
two reference fields (one top, one bottom) which are averaged
to form the final prediction. In the case of frame pictures, this
process is repeated for the two fields so that a total of four field
predictions are made. This mode is only used in P-pictures
where there are no B-pictures between the predicted and
reference fields or frames.

NA Not Applicable - Refers to the instances where there is no
prediction in the macroblock.

(For more detailed information, refer to ISO/IEC 13818-2 : 1996, Information
Technology - Generic coding of moving pictures and associated audio informa-
tion, Part 2 Video.)

Viewing the Quantizer = Quantizer scale distribution for the macroblocks in a picture is plotted where the
Scale Distribution picture slice is displayed. This gives you a graphical view of the scale code

distribution and lets you visually check any obvious scale code problems. This
plot can be viewed by clicking on the Q-Scale Code Display button in the Slices
dialog box. The scale codes of 1 through 31 are mapped to shades of green with
1 being mapped to the lightest shade and 31 to the darkest (black). Skipped
macroblocks use the same scheme but are mapped in shades of gray. The value
of the scale code for the selected macroblock is displayed in the macroblock field
display area below it.
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Viewing the Motion Vector  ES Analyzer gives a detailed graphical display of motion vector for the selected
Plots B or P picture. Both MPEG-1 and MPEG-2 type vectors are interpreted and
displayed.
To view motion vectors (applicable to only B or P pictures).

1. Position the cursor to the picture for which you want to see the slice size
plot.

2. Move into the slice display.

3. Click the Motion Vector Display button in the slice display dialog box.
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For each macroblock, the motion vectors corresponding to it are plotted to scale
as a directed arrow. The direction of the arrow represents motion coding for the
macroblock from the reference frame to the current frame. Different types of
vectors are plotted in different colors. You can also selectively choose to display
different motion vectors by using the buttons on the right.
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FF Forward Frame BF Backward Frame

FTF | Forward Top Field BTF | Backward Top Field
FBF | Forward Bottom Field BBF | Backward Bottom Field
DTF | DMV Top Field DBF | DMV Bottom Field

If a button is grayed out, the associated vector is not currently available.

The motion vectors are plotted for the luminance blocks. They are to scale (in the
resolution of full pel or half pel) according to the pel resolution fields received.
For each macroblock, multiple vectors may be received. All or some of them
may be displayed simultaneously.

When Tooltips are enabled, a summary of parameters is displayed in a popup
window.

For MPEG-1 that has only frame pictures, two kinds of motion vectors are
applicable -forward frame (for P and B pictures) and backward frame (for B
pictures).

For MPEG-2 video, additional vectors may also be coded, which are: forward
frame (for P and B pictures), backward frame (for B pictures), forward top field,
backward top field, forward bottom field, backward bottom field, dual prime top
field, dual prime bottom field.

ES Analyzer interprets all the above vectors and lets you view them graphically.
When motion vectors cross the picture boundary, an error condition occurs and
the same is reported in the error log window. In this case, the vector is drawn
until the edge of the picture display.
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Reviewing the Decoded  ES Analyzer decodes and displays the selected picture when you click the Picture
Picture Display button. You can view I, B, or P frames or fields (only for MPEG-2).

GOP And Picture Slice Aud Ml | Picture Player |
P ERA ME
Slice Display | MB Size Display [ (-5cale Code Displayl Mation Vector Display ” Picture Dizplay

v

o Tooltip |
- e Show My
Macrablock Mumber : 165 Show Giid |
totion Vectar Parameters(in units of Fizel):
MY Forward Frame w 0.0, w 0.0 S DCTl
Other Parameters: ectors——
ME Intra = FALSE
DET Type = FRAME FF.
ME Guantizer Scale = 3
CBP = 011100 BF
MB Size = 06 l—
F.T.F.
B.T.F.
F.B.F.
B.EF.
D.TF.
D.B.F.

— Slice:

Priority Breakpaint |MA Quantizer Scale IT Slice Extension Flag x Intra Slice x Picture [0 [MA Fow Number |4

~ Macroblack
facroblock Intra x Macroblock Buant J Prediction Type NA& 5T Code Flag x
Macroblock Pattem J Quantizer Scale IS Mation Wector Format  |NA STW Class 0
Macroblock Motion Backward x DCT Tupe Frame Mation Vector Count ~ |MN& STW Code Ha,

Macroblock Mation Forward b 4 Macroblock Size o6 Dby @ Macroblock Addr