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Preface

This manual supports the Buffer Analyzer demo.

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

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

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

Manual Conventions
The following formatting conventions apply to this manual:

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

® Mono-spaced text can indicate the following:

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

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

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

The T_STD Buffer Analyzer (Demo version) models the behavior of the buffers
in the hypothetical Transport Stream System Target Decoder, as specified in
ISO/IEC 13818-1. It processes the video, audio, and system control default
sample stream.

The demo supports only one transport stream, which contains the elementary
stream of H.264 video, MPEG2 video, AAC audio, and AC3 audio.

Installing the Program

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

1. Double-click the BufferAnayserSetup.exe to start the InstallShield Wizard
that installs the Buffer Analyzer demo version on your computer. Click Next
to continue.

Welcome to the InstallShield Wizard for
Tektronix Buffer Analyzer [Demo verzion]

The Installshisld Wizard will install Tekbonix Buffer
Analyzer [Dema version] on your computer. To continue,
click Mext.

< Back Mext > l[ Cancel

2. Click Install to begin the installation.

Buffer Analyzer (Demo) User Manual 1



Introduction to the Demo Version

Tektronix Buffer Analyser (Demo version) - InstallShield Wizard

Ready to Install the Program
The wizard iz ready to begin installation,

Click Install to begin the installation.

IF wou want to review or change any of your installation settings, click Back. Click Cancel to exit
the wizard.

< Back " Install l[ Cancel

The Install Shield Wizard installs the application displaying the progress.

Tektronix Buffer Analyser [Demo version) - InstallShield Wizard

Setup Status

The InztallShield “Wizard iz instaling T ektroniz Buffer Analyzer [Demo wversion]

Inztaliing

A ATektronix Buffer dnalyzer [Demo version\Bufferanalyzer exe

Cancel

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

2 Buffer Analyzer (Demo) User Manua



Introduction to the Demo Version

Tektronix Buffer Analyser (Demo version) - InstallShield Wizard

InstallShield ‘Wizard Complete

The InzstallShield Wizard has successfully installed Tektronix
Buffer Analyzer [Demo wersion]. Click Finigh to exit the wizard.

< Back Cancel

Starting the Program

Start the program by selecting the Buffer Analyser option from the Start > Pro-
grams > Tektronix (Demo version) > Analysers menu or by double-clicking the
Tektronix Buffer Analyser (Demo version) shortcut on the desktop.

B onabysers v I'm Buffer nn.sk-_:ar
Generators  # Z Buffer Analyser user manual
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Introduction to the Demo Version

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

[T 7-5TD Buffer Analyser (Demo versian)

File View Help

D H| ) 22| 8| w=fel==le| | flE 4] @la] all

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

Initial Menu Options  The demo version of the application supports all menus and options that are
available in the full version except for the File menu options. The File menu
options available when the application has just started, or after afileis closed,
arelisted in Table 1-1:

Table 1-1: File menu options for demo version

Command Function

Open Sample Stream | Creates a Buffer Model Results (BMR) file using the sample TS file
for analysis. The BMR file will not be saved.

Open... Disabled for the Buffer Analyzer Demo version.

Print Setup... Opens a dialog box for selecting the printer and the associated
options to use.

Recent File Disabled for the Buffer Analyzer Demo version.

Exit Stops running the program.

4 Buffer Analyzer (Demo) User Manua



Introduction to the Demo Version

Opening a File

When you select the Open Sample Stream option from the File menu, the
sample TSfile is automatically loaded and displayed in the Buffer Analyser
window. In this version, the Stream File dialog box (from where afileis
selected) does not open and you will not be able to save the results of the
analyzed TSfile.

[M T-STD Buffer Analyser (Demo versio
=8 Wiew  Help

Open R-arn ple Skream ChrlHM

Prink Setup...

Exit

NOTE. The Open and Recent File options are disabled because you can load
only the Sample TSfile provided with this application.

The toolbar contains a shortcut for opening the sample stream file.

R R 2] S| 2] S| zelumfesle] s | wiEla] @la] QU

[rews document with sample stream|

Window Layout = The Stream List window opens after the sample BMR file is loaded. The
application inspects the file to find the program streams that are present
according to the Packet Interpretation setting.

Buffer Analyzer (Demo) User Manua 5



Introduction to the Demo Version

[M T-5TD Buffer Analyser (Demo version) - sample_stream.bmr.

Fle Edit View Options Process Trace Window Help
|| B ] B2 Rl colefes e < |l 2] Gl ]

?f-' sample_stream.bmr - Stream List

C, Transport Stream
=] ) Program 1
PID 100 (System) Unprocessad

<& PID 110 Stream Type: 2 (0x02) (MPEG-Z Video) Unprocessed
<= PID 32 Stream Type: 27 (0x1b) (H264 Yideo) Unprocessed
-J3 PID 35 Stream Type: 4 (0x04) (MPEG-2 Audio) Unprocessed
-J3 PID 36 Stream Type: 4 (0x04) (MPEG-2 Audio) Unprocessed
=1 &) Program 2

PID 200 (System) Unprocessed

- PID 210 Stream Type: 2 (0x02) (MPEG-2 Video) Unprocessed
23 PID 37 Stream Type: 4 (0x04) (MPEG-2 Audin) Unprocessed

JJ PID 38 Stream Type:! 4 (0x04) (MPEG-2 Audio) Unprocessed
- PID 33 Stream Type: 27 (Ox1b) (H264 Yideo) Unprocessed
= 3 Program 3
PID 300 (System) Unpracessed
e PID 310 Strsam Type: 2 (1x02) (MPEG-2 Videa) Unprocessad
- L3 PID 370 Stream Type: 4 (0x04) (MPEG-2 Audin) Unprocessed

J3 PID 330 Stream Type: 4 (0x04) (MPEG-2 Audia) Unprocessed
-l PID 34 Stream Type: 27 (0x1b) (H264 Yideo) Unprocessed
== Program 4

Euffer Analyser

Once the file is open, the program performsinitial analysis to form the Stream
List and calculates the mean transport rate. All further analysis and processing of
streams are the same as the full version application and are described in the
following sections.

NOTE. When PID 32 and PID 33 of the stream list are processed, the elementary
buffers overflow and underflow. During overflow, the elementary buffer
occupancy goes above the 100% level. During underflow, the elementary buffer
occupancy goes below the 0% level.

Buffer Analyzer (Demo) User Manua



Getting Started

Suitable Streams

The T_STD Buffer Analyzer (Full version) models the behavior of the buffersin
the hypothetical 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 alog of exceptions and noteworthy events.

I M- 20H. 264 T-510 Butfar Analysor - hZ64 swith_andis. bmr

Fle E8 Vew Opiois Process Traon  Windes Help
(e T I e N 1 Y 129 e

P e

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 1SO/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 time base.

Buffer Analyzer is unable to work on scrambled streams. If it fails to make sense
of astream, use TS Analyzer to determine if the stream is scrambled.

Buffer Analyzer (Demo) User Manual 7



T-STD Buffer Analyzer - Getting Started

Table Handling

Multiple PAT and PMT
Versions

MPEG-2, DVB and ATSC
Tables

Starting the Program

Initial Appearance

Buffer Analyzer forms alist of which elementary streams are present in the
transport stream. Thisis 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 Analyser option
from the Start > Programs menu or by double clicking the Tektronix Buffer Ana-
lyser Shortcut on the desktop.

Adminiztrative Toolz [Common]  #
Startup r
M Tektronix Buffer Analyser
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 the following illustration:

Buffer Analyzer (Demo) User Manua



T-STD Buffer Analyzer - Getting Started

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
fileis open for analysis. The menu options available when the Buffer Analyzer
has just been started, or after afileis closed, are shown in Tables 2-1 and 2-2:

Buffer Analyzer (Demo) User Manua 9



T-STD Buffer Analyzer - Getting Started

Settings

10

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

Table 2-1: 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 box allowing you to
choose the stream file. It then opens another file selector dialog box
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 box allowing you to
choose the required file.

Print Setup... Opens a dialog box for selecting which printer and associated
options to use.

1 <filename> A list of the four most recently used BMR files. If the Buffer Analyzer

2 <filename> has recently been installed, the list may hold less than four files.

3 <filename>

4 <filenames> Selecting a file name opens that BMR file for review.

Exit Finishes running the program.

View Menu Options. Table 2- 2 lists the View menu options.

Table 2-2: 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 can be modified before and after opening an
MPEG file. When afileis open, one or more streams can be analyzed, the
settings can be changed, and then other streams can be analyzed with the new
settings. If the settings are changed, the MPEG file must be closed and opened
again to reanalyze the streams analyzed with previous settings.

Buffer Analyzer (Demo) User Manual



T-STD Buffer Analyzer - Getting Started

It isagood ideato check the settings before opening afile to verify the method
with which video streams will be analyzed.

Select Settings... from the View menu.

[ MPEG-2/H.264 T-STD Buffer Analyser
File

0O w Toolbar | ? | | | |

w Status Bar

This opens the Settings dialog box, which has three tabs: System, Video and

Audio.
System Settings . !
y 9 Settings E|
System | video | Audio |
Packet Interpretation Pre-5can Packets
* MPEGZ [ All Packets
~
10000 packets

AC-3 Audio + | PES Private Interpretation

] | Cancel |

These options can be set only before analyzing afile. They are disabled (grayed
out) while afileis 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 afile is opened for analysis. The options
are:

MPEG2 Interprets the packets according to the standards for
DVB streams.

Buffer Analyzer (Demo) User Manual "



T-STD Buffer Analyzer - Getting Started

12

Video Settings

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. 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.

Settings E|
Systemy  “ideo l.&udio]
Buffer Sizes Data Transfer
+ Automatic * Automatic
" Manual " Leak Method
" YBY Delay Method [MPEG-2 only)
MB : Bytes
EE : Bytes
Default Frame Fate
25 ﬂ Frames/s
ak. | Cancel

Buffer Analyzer (Demo) User Manual



T-STD Buffer Analyzer - Getting Started

Buffer Sizes. Specifies the sizes that will be used for the Main and Elementary
Buffers, when interpreting the stream. The options are:

Automatic

Manual

Automatically detects the buffer sizes from the Sequence
Headers and Extensions in the elementary stream being
processed. Thisis the default option when the applica-
tion is started.

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, the Buffer Analyzer inspects the stream to determine
which transfer method to use. This can be overridden if required. The options

are:

Automatic

L eak Method

VBV Delay Method

Examines the stream to determine the transfer method.
Thisis the default option when the application is started.

Initiates modeling of the stream using the Leak Method.
H.264 streams support only this method but the option
can be kept as Automatic.

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 parametersthat is searched for
during the prescan phase of analysis. If it is not found, the default value selected
from the drop-down list in the Default Frame Rate field is used.

Buffer Analyzer (Demo) User Manua
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Audio Settings

Settings §|

System] Viden  Audia l
Buffer Size
* Hutomatic
" Manual

B: Eytes

AAC

2 * | Default channels

] | Cancel |

Buffer Size. Specifies the size that will be used for the audio buffer when
interpreting the stream. The options are as follows:

Automatic Automatically detects the buffer sizes from the Sequence
Headers and Extensions in the elementary stream being
processed. Thisis 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 thisfield is zero, the value in the AAC Default channelsfield is
used.

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. 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.

Buffer Analyzer (Demo) User Manual



T-STD Buffer Analyzer - Getting Started

Opening an MPEG File

Opening a File from the
Menus and Toolbar

Any file holding arecorded 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 aBMR file.

To open afilefor analysis, select the New option from the File menu. Alterna-
tively, use the Ctrl+N keyboard shortcut.

[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.

The toolbar contains a shortcut for the New command.

&R &) S| ®] | z=|ue|eelec] 4| wilzE]a] @lal &

In response to the New command, the Buffer Analyzer opens afile 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.
Thisisfor choosing a Buffer Model Results File (BMR), which holds the results
of any analysis performed on the MPEG file.

The Buffer Analyzer suggests an output file with the same name as the MPEG
file but afile extension of .bmr to hold the Buffer Model Results. Select OK if
you want to accept the suggested filename. Otherwise, select a different file or
type in adifferent name and then select OK.

Buffer Analyzer (Demo) User Manual 15



T-STD Buffer Analyzer - Getting Started

Opening a BMR File

Opening a File from the
Menus and Toolbar

Window Layout

16

NOTE. Choosing an existing BMR file will erase all results that had previously
been saved in that file.

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,
you can 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 fileisin the list of recently analyzed BMR files, it can be opened
from the list to save using the open file dialog.

The toolbar contains a shortcut for opening afile:

DI &) @21 W) ==lwlzele] 2| wizla] @lal Q

The Stream List window is opened as soon as either an MPEG or BMR fileis
opened. The application inspects the file to find what program streams are
present according to the Packet Interpretation setting, as shown in the following
illustration:

Buffer Analyzer (Demo) User Manua



T-STD Buffer Analyzer - Getting Started

[T PTG 201 264 T-STD Buffer Analyser - h264_with_sudio. e
Fla it Vww Optirs Prooms Tie Wedow Heb

e T o P T M Y
W hi2é4_with_audio. b - Stream List

Transport Stresm
ogeam 1
B PID 16 (Sistere) Urgpmonessed
i PID 17 St Tygm: 27 (b (et Vi) Ligmincmind

Initial Processing of MPEG Files

If an MPEG fileis opened, the program performsinitial analysisto form the
Stream List and cal culate the mean transport rate. All streamsin 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 usually the case. If
the program changes drastically, 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 packetsin the file are scanned for the Sequence Header and
Extension start codes (containing profile and level) (see Settings, page 10). If
they are not found, the Main Profile and Level settings are assumed together
with the maximum VBV buffer size.

Buffer Analyzer (Demo) User Manual 17



T-STD Buffer Analyzer - Getting Started

Initial Processing of BMR Files

If aBMR 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.

18 Buffer Analyzer (Demo) User Manual



Menus and Controls

Toolbar

Buffer Analyzer (Demo) User Manua

When afileis 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.

|| | S1®| | wo|wmf=sfe|a | wi|z| | @G| Q

The Toolbar provides the following shortcuts for frequently used menu options:

Opens dialog boxes 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 box 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.

| ) 2

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.

Opens the Settings dialog box.

Prints the contents of the current window.

Opens a dialog box which displays the program version number.

] 25 101

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 that are marked as
unprocessed are selected.

The next group of five buttons open Results Views for the selected streams.

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.

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.

Opens a graph of the Elementary Stream Buffer for the selected video stream. This
option is available only when a PID carrying a Processed Video stream is selected in
the Stream List.

19
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Status Bar

20

Opens the Event Log for the selected stream. The button is enabled only when the
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 available only when a PID carrying a Processed Video stream is selected in
the Stream List.

=] &

The remaining buttons control display options for Graphs of buffer analysis
results.

Draw all points 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.

2B e e E

Trace analyzes the message logs. You can view the message log that is produced by
the Buffer Analyzer.

The Toolbar can be dragged off the edge of the main window into afloating
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 |ooks 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 releaseit. It can be placed on the top, bottom, left or
right hand edges.

.Fu:ur Help, press F1 | | o |

The status bar might be hidden from view, but if isvisible, it is aways at the
bottom of the main window. The status bar can be displayed by selecting Status

Buffer Analyzer (Demo) User Manual



T-STD Buffer Analyzer - Menus and Controls

Bar option from the View menu. It displays the following information about the
program and keyboard states:

Me=ssage Field
Gives a description of any Keyboard
button or option over which
the cursar iz placed.

May also showe other
non-critical messages.

q

TS Payload Unit Start
Displays number of TS

packet in which current
PES packet starts

Analysis Status
Dizplays a progress
inclicator while a file
iz heing loaded.

Mode

Indicatars

|75 Packet 1043

Homal
Caps
Lock
Artie
[CAF [MUM [T5 Packet 1043 | i

The meszsage changes to
describe the function of the button
or menu option over which the

mouse poirter is placed.

Bnalyzer - Ad_5s_bmr

Wiew EERGREE Process  Wwindow |
Drraw &l Painks J
S hronize Wi

(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 2-3 to Table 2-10 list the available menu options.

Table 2-3: 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 2-4: 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 2-5: View menu options

Command Function

Toolbar Shows or hides the Toolbar.
Status Bar Shows or hides the Status Bar.
Settings... Opens the Settings dialog box.

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 2-5: 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 2-6: Options menu options

Command

Function

Draw All Points

Toggles between drawing all points on the graphs, and 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 2-7: 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 enabled only when one or more unprocessed PIDs are
selected in the Stream List.

Table 2-8: Trace menu options

Command Function

View

Column Opens the column definition dialog box for selecting the columns of
information to be displayed.

Font Selects the font that is used for displaying the text of detail message

log records.
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Table 2-8: 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, such as 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 2-9: 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.
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Table 2-10: Help menu options

Command Function

About Buffer Analyser... | Opens a dialog box that displays the program version number.
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Y A,
Stream List

The Stream List is displayed in the form of atree view. The tree view is grouped
and sorted by the program numbers with the label for the PIDs, stream types, and
the states that are displayed. The Stream List displays all the elementary streams
in the file. An unprocessed state isindicated by the black label and the processed
state isindicated 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
changesto ‘— when the lower level components are displayed. To expand the
hierarchy, click on the ‘+ symbol. 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, such as 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 aDVB 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

Thistree view lists processed (analyzed in the buffer model) and unprocessed
streams. A stream can be processed only once when the fileis open. To process a
stream again, the file must be closed and then opened again.

When an MPEG file isfirst opened, the program streams are all marked as
Unprocessed, which indicates that no buffer analysis has been performed in this
session.

If aBMR 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

Processing Streams

To analyze or open the results views for a stream or streams, the streams must
first be selected in the Stream List. To select a stream, click on the PID number.

For example, click 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 keys, 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 stream’s PID, and then
hold the Shift or A key down and click on the last stream’s PID number. If the
regquired streams are not adjacent, hold the Ctrl key down and click 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.

When one or more streams are selected from 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

Alternatively, click on the Process button in the toolbar.

=12 & IR % ===z - | wilzla] @2 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

Process Skreams :
o = din) Processed

Global Event Log

When H.264 streams with SEI (HRD) parameters are processed, a dialog box is
displayed prompting you to either continue or abort the processing of streams. If
you continue, the STD leak method will be used for analysis. If you abort the
process, the state of that stream will be displayed as aborted.
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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 a Tektronix ES Stream Analyzer (MTHAEA).

Supported Profiles &  Buffer Analyzer supports six Profiles for MPEG-2 video: Simple, Main, SNR,
Levels  Spatial, High, and High4.2.2.

Buffer Analyzer supports seven Profiles for H.264: Baseline, Main, Extended,
High, High10, High4.2.2, and High4.4.4.

It supports four Levels: High, High - 1440, Main, and Low.

Details of valid combinations of profile and level are given in standards
document | SO/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, the Buffer Analyzer performs as follows:

m  Thefraction of the first video frame leading up to the first picture start code
is not passed through the Buffer Analyzer. Thisis 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. Thisinformation is used to determine theinitial DTS, size of the
MB and EB buffers.

m  The Decoding Time Stamp (DTS) for the first frame is assumed to be
correct. It isused as a base for the timing of all subseguent frames. MB
underflow errors are suppressed during the first frame.

If the DTS of thefirst frame is not correct, use TS Cutter to remove the suspect
frame(s) from thefile.
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Approximations  The application uses the following approximations to model the behavior of the
hypothetical T-STD:

m  Datais processed one packet (188 bytes) at atime. An underflow/overflow
condition that occurs and clears within the period of one packet will be
mi ssed.

®m  Processing one packet at a time causes the buffers to be emptied in block
fashion, thus giving a stepped graphical outpuit.

m  Slight quantization effects occur because the model is processed at discrete
time intervals, corresponding to a single packet length. This may affect the
VBV Delay calculations. The timing intervals for transferring frames from
MB to EB are dynamically adjusted to compensate.
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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 alog 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.

Buffer Analyzer (Demo) User Manua

33



T-STD Buffer Analyzer - Event and Message Logs

PID Event Log

Trace

34

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 can 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 thefile.

Selecting an event row from the Event Log will place a cursor at that timein
each of the Buffer Results graphs. To select an event, click 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
2191 BB Owerflow End  End of MB overflow
23496 BB Qwerflows Start Start of MEB owverflow
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 |ogs 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

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] lean= 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. Bemoving frame of 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 the Trace button in the tool bar.

(|| R & S| 2| | [ms|=sec| A | wiz| | @2 Q

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 isvisible it is always at the
bottom of the main window. The status bar is dispalyed by selecting the Status
Bar option from the View menu bar.

The trace window displays the detailed message records in atable format. 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.
It also displays the data movements between buffers and their occupancies with
respect to time and packet numbers.

The example shows alog in which aPID (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 are selected from
the Show menu.
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Selecting Records

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.

NOTE. If more than one PID is processed concurrently by the Buffer Analyzer, the
records will be interleaved in the Trace display. Unless thisinterleaving is
required, processing one PID at a time will make it easier to follow the messages
for each stream.

Records can 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, thisis
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 0.337 (look
ahead=0.168):

KB Picture Header (1) moved to EB:
MB occupancy 170 bytes:
DTS 32153 Pes Packet 1:

Picture 2 decode set to 0.377 (look
ahead=0.188):

MB Picture Header (2) moved to EB:

HB a3
Edt m IS 35753 Pes Packet 2:
L gy i Picture 3 decode set to 0.417 (look

Show » ahead=0.207):

Delete

KB Picture Header (3) moved to EB:
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) :

:00.249 KB Picture Header (4) moved to EB:
:00.249 MB occupancy 165 bytes:
00- 00 268 ian 199 Doc Darket d°

Delete Except

[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 or 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

v Identity
¥ Decoded

(o |

Cancel

Enabled (checked) column options will show in the Trace table. Click an option

to change its state.
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Fonts
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The font of the messages displayed in the Trace table can be changed using the
Font dialog box.

Fant style:

Book Antiqua
{} Bookman Old Style =1
B CentSchbook BT

) Century

{} Century Gothic

T Century Schoolbook, S'ﬂ

Thiz fant ztyle iz imitated for the display. The closest matching style

will be uzed for printing.

Bold

Reqular
[talic
Bald Italic

—Sample

AaBbYwZz

Scripk:

I'W'estern j

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.

x|
— Test Colar
Highlight =
Markers — - - - - (]
General Text
MPEG FIXED HE N o
MPEG PCH N
MPEG 575 B
MPEG AUD AL HE N -
MPEG ALID B
MPEG ALD TIME —Eolaand
MPEG VID ME
MPEG VID EE HEEN Rreset Al
mrecviDvey | | NI I
|
HE 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 the
swatch (colored square) in the Text Color and Background panels for the
required text and background colors.

Repeat the procedure for each message type that is to be changed and click OK.

The Reset button restores the sel ected message type to the default color scheme.
The Reset All button restores all of 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 can display data points packed too closely to see the features clearly. For
example, hereisjust under 20 seconds of a video stream that generated a lot of
events:

ﬂ.‘\"iden Multiplex Buffer [MB1] - Pid 1110

o Y WVVTV - |

B beee et e RREEEEEE Ammmmeeeeeees SRR L RREEEEED '

00,000 04,015 0:5,030 012,045 016,059 0:20.074
Time [MM: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 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

o

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 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

Event Markers

The dlider at the bottom of the window indicates where the displayed areaiisin
relation to the rest of the file. It can be used to scroll the display through the
graph in asimilar way to awindow scroll bar.

Slider Control View Bar

Shows either: the center of the visible Shows size and position
area of the graph, or the position of the of visible area of the
cursor in both the file and visible area. 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:
m  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 atime 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.

A graph can 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 . wvi___ ¥ WY WP _Wh
50 ! ; ; ; :
0:0.000 0:0.773 0:1.547 0:2.320 0:2.093 0:3.867
Time [MM:55)
F=

Only events that relate to the points plotted on the graph are displayed in that
graph. For example, an event relating to a Video Multiplex Buffer will only be
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marked on the Video Multiplex graph and not on the Elementary or Transport
Buffer graphs.

Double-clicking 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

End of MB averflow

A S [Tme o231/l R 5
150% / r \ B/MB Overflow End/\ : :

For example, selecting an event relating to the Elementary Buffer from the Event
Log of avideo 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

|

Time T5 Packet Event Type Comment -
023569 157234 General Event VBY_DELAY period exceeds availat

I3 03 1574397 General Event VBY_DELAY period exceeds availat

0 L 157662 EE Underflow Start  Start of EB underflow By
29643 157709 General Event WEY_DELAY period exceeds availat
29655 157739 EE Underflaw End Erd of EB underflow

023683 1567320 General Event

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
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Synchronize Views

46

Graphs of results can be open for one or more streams. For each stream, one or
more graphs can be displayed. The graphs can have their zoom, cursor position
and visible section manipulated separately, or all the graphs can be synchronized.
For example, in unsynchronized operation, the open graphs might look like this:

?__i'\"iden Multiplex Buffer [MB1] - Pid 1110

15'32?""7/'\"'“: """"""" /]\ """"""" //\
100% ! : : ; : :
Enzi_/ ; ' -
0% : : : : :
s S SN BN R
0:2.581 0:2.832 0:2.082 0:3.333 0:3 504 0:3.835
Time [MM:55]

i : : : : :
0:4.477 0. 454 05,491 0:10.499 012,506 014513
Time [MM:55]
T —=

1 ' ' ' oA ' ' ' ' ' ' ' ' [ ' ' ' ' I

This pair of graphs shows different periodsin 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 -

Synichran E- Wigws
Buko 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

Thiswill apply the zoom, cursor, and visible section of the active window to al
of the other graphs. While Synchronize Views is enabled, a change to any graph
isimmediately applied to all the other graphs.

?__i'\"iden Multiplex Buffer [MB1] - Pid 1110
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Time [MM-55]
- ==

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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(89 126-4_wilh_auddiv. e - Trace

uadia Tr:

wnspart Buller (TEN) - Pid 20

LU e L

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 the required point.

Thisis useful when Synchronize Views s selected as a way of marking the same
timein all the graphs for ease of comparison.

Auto Scale

The scale on the y-axis of the graphs shows space used in the buffer asa

percentage. By default, al of the graphs have a vertical scale that goes from
-50% to 200%. The following illustration shows an example graph.
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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  Wiew

Process Trace ‘Window Hel

| | E| L Draw all Points | | |

Synchronise Yiews

Alternatively, select the equivalent shortcut button.

|| B| | S| 2] M| oofoe]eefe| s | wil|a]| KIS K

Auto Scale %%

The y-axisis now drawn so that the full scale contains the range of valuesin 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 illustration.
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Draw All Points

EE Video Elementary Buffer (EB1) - Pid 36

To revert to the default scale, select the menu option or click on the shortcut
button again.

The graphs 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 Process  Trace ‘Window |

w Sﬁhronise Yiews L

| Auko Scale % Axis

Alternatively, select the equivalent shortcut button.

=2 o] S| 2| | cofeleele] o | wy=l4] QlQl Ql

Drawing all points may take much longer for larger files than the default option.
The option can be disabled by clicking the shortcut button again or deselecting
the option from the menu. This can be done even while redrawing the graphs.
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Elementary Buffer Graph

B Video Elementary Buffer (EB1) - Pid 36 CEXK

An Elementary Buffer graph can only be opened for Video Streams, since these
are the only types of streams 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

E'Videu Multiplex Buffer [MB1] - Pid 1110
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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 thetitle for a graph of a System Control stream.

ﬂ' System Main Bulfer [Bsyg] - Pid 34
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Transport Buffer Graph

?__i'\l'iden Transport Buffer [TB1] - Pid 305
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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
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