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General Safety Summary

Injury Precautions

Product Damage
Precautions

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

Only qualified personnel should perform service procedures.

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

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

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

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

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

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

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

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

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

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

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

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

Use Proper Voltage Setting. Before applying power, ensure that the line selector is
in the proper position for the power source being used.
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General Safety Summary

Symbols and Terms

/N

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

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

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

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

VAN

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

Certifications and
Compliances

CSA Certified Power
Cords

Xiv

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

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

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

CAUTION indicates a hazard to property includithg product.

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

/A D A\ =]

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

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

CSA Certification includes thgroducts and power cords appropriate for use in
the North America power network. All other power cords supplied are approved
for the country of use.
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Product Description

This section describes the capabilities and components of MTS 100 MPEG Test
System.

Overview

The MTS 100 hardware and software makes it possible to create, generate,
acquire, and analyze MPEG-2 transport streams and DVB multiplexes.

From a single program with one elementary stream to multiple programs with
many video, audio, and data elementary streams, the MTS 100 can create an
extensive variety of transport streams.

Elementary stream files containing both stationary test signals and motion
sequences are provided on the Bit Stream CD ROM. With the MTS 100
Multiplexer and Table Editor applications, you can create a variety of transport
stream files that contain one or more of the provided test signals and motion
sequences.

The Data Store system enables output and acquisition of transport streams at
rates from 1 Mbit/s to 55 Mbit/s. Based on the standard 8 Gbytes of hard disk
(18 Ghytes in instruments with serial number BO60000 and later) space
available, the MTS 100 can store transport stream data equivalent to over 20
minutes of acquisition or output at 55 Mbits/s. You can also use end-to-start
looping to continuously (and indefinitely) acquire or output up to 8 Ghytes of
transport stream data. Data Store 1/O can be through a variety of hardware
connections, including TTL serial, ECL parallel, ECL serial, G.703, and RS-422.

You can analyze transport stream data (acquired by the Data Store System) with
the Analyzer application. The Analyzer provides a graphical view of MPEG and
DVB transport stream; the graphical view gives access to each field—and each
bit, if you wish, in the transport packets, PES packets, and the various PSI and
Sl tables.

The platform for the MTS 100 is a Windows NT workstation. The whole system
arrives at your site fully configured and ready to use; it includes the Data Store
System (hardware and software) and five application programs.

Applications

The five MTS 100 MPEG Test System applications are the Analyzer, the
Multiplexer, the PSI and Sl Table Editor, the Channel Coder, and Packet Jitter.
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1-2

Analyzer

Multiplexer

PSI and Sl Table Editor

Channel Coder

The Analyzer displays transport stream data in several ways, including the
Hierarchic view, the Interpreted view, and two types of timing display.

Hierarchic View. The hierarchic view provides a diagram of the data components
carried by the transport stream. Icons are used to identify the PAT (Program
Association Table), NIT (Network Information Table), PMT (Program Map
Table), PES (Packetized Elementary Stream), packets, and the three types of
elementary streams (video, audio, and data). Additional icons indicate the PID
(Packet Identification) number for each data component.

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

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

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

The Multiplexer provides the means to develop a limitless variety of MPEG
transport stream files, using the elementary streams provided.

Transport streams are produced by the software in non-real time, typically 10 to
100 times the play time of the resulting file. A hierarchy display, similar to the
Analyzer, displays the structure of the transport stream.

Up to 20 programs, with 10 elementary streams each, may be included in one
transport stream file.

Data necessary for the DVB IRD (Digital Video Broadcasting Integrated

Receiver Decoder) to automatically configure itself is available in the MPEG2
Program Specific Information (PSI). Digital Video Broadcasting Specific
Information (DVB-SI) adds information that enables DVB IRDs to automatically
tune to a particular service and allows services to be grouped into categories with
relevant schedule information.

The PSI and Sl Table Editor allows the user to enter and change the data in the
Sl and PSI tables to fit requirements.

The European Digital Broadcasting Project (DVB) has specified a baseline
system for satellite broadcasting. The Channel Coding portion of the specifica-
tion has the following coding flow:
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This application provides the defined channel coding for the transport stream file
and also provides the decoding to return the coded file to a standard transport

MPEGZ2 Transport stream file (Multiplexer)

Energy Dispersal — randomizing

Outer Coder RS (204, 188) — for byte error correction
Interleaver — better burst error correction

Inner Coder (Viterbi p/q) — bit error correction

QPSK Modulator

stream file.

Packet Jitter  In addition to creating error-free transport streams, the MTS 100 can also create

transport stream files with known errors.

The Packet Jitter application allows you to create transport stream files with

simulated timing errors that affect the clocks derived from the transport file. This

allows you to test the robustness of decoders under various conditions.
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Accessories

The following accessories are shipped with the MTS 100. All items except the
monitor are in the box containing the server.

Tektronix 17 inch monitor and monitor cable (monitor power cord is shipped
in the MTS 100 accessories package)

Compagq server with the Data Store Board and Data Store Disks already
installed (referred to as the MTS 100 server)

Keyboard
Mouse

Tower pedestal
Server door

Software enable key (HASP) for the parallel port (installed on the server
parallel port)

MTS 100 MPEG Test System User Manual
Compag documentation and back-up copies of the Compaq software

Windows NT software (already installed) and documentation package
(backup software is provided in case the loaded version becomes corrupted)

Emergency repair disk (use this disk as described in the Windows NT
System Guide)

MTS 100 Installation Software CD-ROM (provided for reinstalling the
MTS 100 software in case it becomes corrupted)

CD-ROM containing the MPEG2 Elementary Streams for MTS 100.
Two power cords (one each for the MTS 100 server and the monitor)

Six SMB to BNC adaptors (three with Sbcables and three with T3
cables)

One 9—pin cable (use this cable to meet EMI requirements)

One 25—pin cable (use this cable to meet EMI requirements)
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Installation

The installation of the MTS 100 involves selecting an installation site, installing

the server tower pedestal and door, and connecting all the cabling. Once all items
have been unpacked, the assembly of the individual items making up the system
should only require a few minutes. The shipping carton and all the inserts must

be saved for use if reshipment of the MTS 100 server becomes necessary. See the
repackaging instructions lsppendix F

shipping carton. Shipping the MTS 100 in any other packaging may void the

f CAUTION. To avoid damage to the MTS 100 during shipping, retain the original
warranty.

Assembling the MTS 100 System

Before you begin to assemble the MTS 100, please make sure that you have
selected an appropriate location. A good site, as specified by Compag, includes
the following features:

m A sturdy, level site that includes dedicated and properly grounded circuits,
air conditioning equipment, and static electricity protection

m A 3inch (7.6 cm) clearance at the front and back of the computer for proper
ventilation (You will probably want additional access to the rear panel for
connecting signals.)

m A separate electrical circuit for the MTS 100
m A place where no heavy electrical equipment will be located near the server

Once a good site has been selected, begin assembling the MTS 100 using the
procedure given below. (An illustration of the rear panel is shown in Figure 1-1.)

f WARNING. Be careful lifting and moving the MTS 100 server. It is heavy.

1. Install the pedestal on the MTS 100 server.
a. Carefully set the server on its top.
b. Align the post on the pedestal with the slots in the server case.

c. Slide the pedestal into the slots until the retaining clip on the pedestal
shaps into place on the server base.

d. Carefully turn the server over to set it upright on the pedestal.
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2. Install the door on the front of the server.

a. Line up the hinge pins of the two hinges on the right side of the server
door with the hinge pin holes in the server chassis.

b. Lower the hinge pins into the hinge pin holes and close the door.

3. Connect the keyboard to the keyboard port on the rear panel of the MTS 100
server.

4. Connect the mouse to the mouse port on the rear panel of the MTS 100
server.

5. Verify the software key (HASP) is attached to the parallel port on the rear
panel of the MTS 100 server. See Figures 1-1 and 1-2. (It should already be
connected.)

NOTE. If you need to use the parallel port for another function, connect that
cable through the HASP.

6. Ifthe MTS 100 is being connected to a network, connect it now. Two types
of ethernet ports are provided: an AUI port and an RJ45 port. See
Figure 1-1. The ethernet ports do not require termination.

7. Connect the monitor cable to the monitor and to the rear of the MTS 100
server at the video port.

NOTE. Although the MTS 100 is based on a standard computer configuration, do
not use the MTS 100 for any other purpose or install boards not provided or

recommended by Tektronix. These actions may cause your system to operate in
an unexpected manner. However, you may connect it to an appropriate network.

8. Connect the power cord to the monitor and to a power source.

9. Connect the power cord to the MTS 100 server and to a power source.
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Power Mains

VAN

Mains Voltage Range

Parallel port —
(where HASP
is installed)
Mouse port
Serial ports <
Keyboard port @@%{[\\%ﬂ [ ]
L A®
v

\

Video SCSI AUI Ethernet RJ45-Ethernet
port connector port port

Figure 1-1: The rear panel of the MTS 100 server

The MTS 100 server and monitor are designed to operate from a single-phase
power source having one of its current-carrying conductors at or near earth
ground (the neutral conductor). Systems that have both current-carrying
conductors live with respect to ground, such as phase-to-phase or multiphase
systems, are not recommenced as power sources. A protective ground connec-
tion, by way of the grounding conductor, in the power cord is essential for safe
operation.

WARNING. This equipment is designed for connection to a earth-grounded AC
outlet. The grounding plug is an important safety feature. To avoid risk of
electrical shock or damage to your equipment, do not disable this feature.

The MTS 100 server (the ProLiant 2500) operates from 100 VAC to 230 VAC
power mains.

The monitor operates on either 115 VAC or 230 VAC source also without having
to set a voltage selection switch.
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Mains Frequency

VAN

Power Cord Options

The ProLiant server and the monitor both operate on either 50 or 60 Hz line
frequencies.

CAUTION. To prevent damage to the MTS 100 server, you should protect the
instrument from power fluctuations and temporary interruptions with a
regulating uninterruptable power supply (UPS). This device protects the
hardware from damage caused by power surges and voltage spikes. In addition,
it keeps the system in operation during a power failure.

The server and monitor are delivered from the factory with a 60 Hz/117 VAC
power cord, unless one of the power cord options was ordered. Table 1-1
provides a description of the power cord options.

Table 1-1: Power cord identification

Plug Configuration Normal Usage Option Number
North America Standard
115V
Europe Al
230V
United Kingdom A2
230V
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Parallel Port

HASP

Table 1-1: Power cord identification (cont.)

Plug Configuration Normal Usage Option Number
Australia A3
% 240V
Switzerland A5

230V

The parallel port must have the software enable key (HASP) installed to operate.

The software is enabled by a software enable key which is referred to as a HASP
(see Figure 1-2). It comes installed on the parallel port and is transparent to
parallel port applications, such as connection to a printer. The HASP must be in
place on the ProLiant parallel port for the MTS 100 to operate. Do not lose the
HASP. The software enabler (HASP) should remain with the MTS 100 at all
times. If the entire instrument is returned for service, ship the HASP with the
server.

CAUTION. Do not lose the HASP (software enable key). The MTS 100 will not
operate without it being installed on the parallel port. The software enabler key
(HASP) also is required by the Tektronix Service Center if the ProLiant server is
returned for repair.

Figure 1-2: MTS 100 HASP
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MTS 100 I/O

The MTS 100 rear panel input/output connectors (I/O) are located in two EISA
slots on the ProLiant server rear panel. Specification of the 1/O ports are in
Appendix ASpecificationsFigure 1-3 shows the arrangement of the 1/O
connectors. A detailed description of each of the connectors follows the
illustration.

ECL parallel/serial
/O port

TTL 50 Q serial
port (Clk 1/0)

TTL 50 Q serial
port (Data I/0)

External clock

g

:: g input (CIk In)

o) |* f: 10 Mbit serial

© 22 port (RS-422
,Q ) - Q levels I/O port)

7o @@ / g — G.703 input
T

oo -
. its/s

" G.703 output
(8.448 Mbits/s)

ECL control port

Figure 1-3: The MTS 100 signal I/O ports

ECL Control Port  The bidirectional differential control port adds flexibility to the ECL Parallel and
Serial Ports. Adding the three control signals provides two more operating

modes. (Using this port is optional.) The ECL control port pinout is shown in
Table 1-2.

1-12 MTS 100 MPEG Test System User Manual



Installation

ECL Parallel/Serial I/0 Port

Table 1-2: ECL control port pinout

ECL control port Pin | Function
1 CHCLK (Channel Clock)
2 Ground
. //O\ 3 | CHSYNC (Channel Sync)
o o O<776 |4 | CHCLKEN (Channel Clock Enable)
3o T 7[5 | shiewd
O 8
4 O el _g |8 CHCLK (Channel Clock)
5 \\_Oy 7 Ground
8 CHSYNC (Channel Sync)
9 CHCLKEN (Channel Clock Enable)

Asserted Lowdifferential signal.

The ECL Parallel/Serial 1/0O port receives and transmits MPEG-2 transport
streams at ECL levels. It is a differential, bidirectional port that operates
independently or in conjunction with the ECL Control Port. The port transmits

or receives either parallel or serial data depending on settings made in the Data
Store Administrator application.

Operating Modes. When the ECL Parallel/Serial 1/0 port is used independently of
the ECL Control Port there are three operating modes:

Slave acquisition. Captures input signals using the clock signal on the ECL
Parallel/Serial I/O port as the timing source.

Master generation. Outputs signals using the MTS 100 internal clock.

Master generation with external clock. Outputs signals using a timing signal
applied to the external clock input (CIk In).

When theECL Parallel/Serial I/O port is used in conjunction with the control
port, there are three additional operating modes:

Master acquisition. Captures input signals using control signals from the
ECL Control Port to drive the signal source.

Master acquisition with external clock. As above, but uses a timing signal
applied to the external clock input (Clk In) as the clock source.

Slave generation. Outputs signals using the ECL control port inputs as the
timing source.
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NOTE. Master — The unit provides the clock for data transmission.
Slave — The unit does not generate the data clock. The unit returns the clock
provided by an external source.

Parallel Pinout. The parallel data pinout of the ECL Parallel/Serial I/O port is
shown in Table 1-3.

Table 1-3: ECL parallel data pinout

ECL parallel port Pin | Function Pin | Function
—~— 1 DCLK 14 |DCLK
1 % " 2 ground 15 ground
20 ol |3 |DATAT7 16 |DATA7
Z g o<l 15 [4 [DaTA® 17 |DATAG
s Lo © 17 |5 DATA5 18 | DATAS
6o T 18 |6 |DATA4 19 |DATA4
7 O g ;z 7 DATA 3 20 |DATA3
8= <, |8 |DATA2 21 | DATA2
1: 'g o<l—2 9 |paAl 22 |DATAL
u o © 23 |10 |DATAO 23 | DATAD
12 o g ;‘5‘ 11 |DVALD 24 | DVALDD
13 \\O% 12 PSYNC 25 | PSYNC
13 shield

Asserted Lowdifferential signal.

Serial Pinout. The serial data pinout of the ECL Parallel/Serial /O port is shown
in Table 1-4.
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G.703 Output
(8.448 and 34.368 Mbit/s)
and G.703 Input

Table 1-4: ECL serial data pinout

ECL serial port Pin Function
/\ 1 DCLK
1 /O\ 2 ground
’ o O 14
; - o 15 [3-9 Not Managed
. 5 O 16 |10 DATAO
O 17
5 o 1 DVALID
6 Lo g 12 12 PSYNC
5 ,
: g L s 13 shield
. - o o |14 DCLK
O 22 |15 ground
10 O o 23
1 o 16-22 | Not Managed
1 e O % |23 DATAO
13 o © » 24 DVALID
e
25 PSYNC

Asserted Lowdifferential signal.

This serial interface complies with the electrical characteristics of ITU-T
Recommendation G.703 (HDB3 code) for 8.448 Mbit/s and 34.368 Mbit/s.

There are two modes of operation:

m  Acquisition. Locks to incoming signal and is self clocking.

m  Generation (internal clock source). Uses an internal clock source.

This interface uses three Data Store circuit board mounted SMB connectors. One
connector is a dedicated input for both bit rates. The other two connectors are

dedicated outputs, one for the 34.368 Mbit/s output and the other for the
8.443 Mbit/s output. To reduce spurious emissions, only the output currently
being used should be connected.

NOTE. Do not leave an SMB-to-BNC adaptor cable on an unused G.703 output.

It will cause the MTS 100 to exceed EMI emission requirements.
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10 Mbit Serial Port ~ The 10 Mbit Serial port can transmit and receive MPEG transport signals. It has
(RS-422 Levels I/0 Port)  bidirectional clocks and data pairs. The maximum operating frequency is
10 Mbit/sec. It uses RS-422 voltage levels, with line-to-line input termination of
110€2. The pinout is shown in Table 1-5.

Table 1-5: 10 Mbit serial port pinout

10 Mbit serial port Pin | Function
1 DATA IN
2 CLKIN
. //O\ 3 |DATAOUT
o A O978 |4 |cKouT
O 7
3 O 5 ground
4 O © 8
. - O 9 6 DATAIN
\% 7 CLKIN
8 DATA OUT
9 CLKOUT

Asserted Lowdifferential signal.

The 10 Mbit Serial port uses the following signals:

m  Data In and Data Out. These are MPEG serial bit streams.

m  Clock In and Clock Out. These are continuous data transmission clocks.
You can choose from three modes of operation:

m  Acquisition. Captures an input signal using external timing reference.

® Internal generation. Generates an output signal using the MTS 100 internal
clock as the timing reference.

m  External generation. Generates an output signal using the Clock input as the
timing reference.

Clock Input  The CIk In connector provides optional timing input for the ECL Serial, ECL
Parallel, TTL and 10 Mbit Serial outputs. Its maximum operating frequency is
45 MHz.
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TTL 50 Q Serial Port  The TTL 50Q Serial Port receives and transmits at TTL levels. It consists of
(Data & Clock I/0)  clock and data inputs with dedicated connectors. The Data signal is a serial bit
stream, and the Clock signal is a continuous data transmission clock. The
maximum operating frequency is 45 Mbits/s.

There are three modes of operation:
®  Acquire. Captures an input signal.
m Internal Generation. Generates a signal that is locked to the internal clock.

m  External Generation. Generates a signal locked to an external reference (the
Clock Input).

Cables and Mating Connectors for MTS 100 Inputs/Outputs

The MTS 100 comes with adapters for connecting the SMB connectors on the
Data Store to standard BNC connectors. It may be necessary to acquire or
assemble other signal connecting cables and adapters in order to install the
MTS 100 in your facility.

The maximum usable cable length for the various ports, on the MTS 100, are a
function of data rate, cable type, and ambient environment. See Table 1-6. Low
data rates can stand longer cable lengths than high data rates. Low-loss coaxial
cable and low-capacitance properly pair-twisted cable can support longer
transmission paths than miniature coaxial cable or ribbon cable. Excess RF noise
can induce noise in the cable which will reduce the usable length.

The only ports designed as a transmission system are the G.703 I/Os. The others
are basically short-range interconnects. Note that most ports must control cable
delay matching, to maintain clock to data timing margin, or data integrity will
suffer.

Table 1-6: Estimated maximum cable lengths

Port Rate, Mbits/s | Maximum length | Cable type Comments
G.703 8.448 275 meters Belden 8281 4 dB atten at
4.224 MHz
G.703 34.368 125 meters Belden 8281 4 dB atten at
17.18 MHz
10 MBit 1 100 meters 24 AWG Ref. ANSITIA/
(RS422) unshielded ElA-422-B-1994
twisted pair
10 MBit 10 15 meters 24 AWG Ref. ANSI/TIA/
(RS422) unshielded EIA-422-B-1994
twisted pair
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Adapters

1-18

Table 1-6: Estimated maximum cable lengths (cont.)

Port Rate, Mbits/s | Maximum length | Cable type Comments

TTL 10 50 meters RG58 type Calculated Value
TTL 50 25 meters RG58 type Calculated Value
ECL 1 50 meters Belden 8112 Calculated Value
Parallel

ECL Serial 45 5 meters Belden 8112 Calculated Value

The MTS 100 comes with six SMB-to-BNC adapter cables. Three of the adapters
are 75Q2 to match the impedance of the G.703 inputs and outputs. The other
three adapters are SDfor use with the TTL Serial Port (Clock and Data) and
Clock Inputs.

Do not leave an SMB-to-BNC adapter cable on an unused G.703 output. It will
cause the MTS 10@ exceed EMI emission requirements.
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First Time Operation

Once you have installed the MTS 100, it is ready to operate. Turn on the power
switch located on the front of the MTS 100 server. Slide the power switch cover
plate to the right as shown in Figure 1-4 and press in the power switch.
Whenever you power on the MTS 100, it goes through the Windows NT
initialization process. (For more information on the Windows NT initialization
process, please see the Windows NT documentation.) When it is finished, press
CTRL + ALT + Delete, as instructed by the message box. This displays the login
dialog box.

Slide power switch |:>
cover plate

. =
Power switch ——>|:|
15l

Figure 1-4: Turning on the MTS 100 MPEG Test System

Logging In
Enter “MTS100” as the Username and no password (just press return) to log into
the MTS 100. These are the default values set at the factory. This is the login
where you should do most of your work.
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VAN

The Initial Window

Additional Support

1-20

There are two other logins and passwords available. The first is “guest” with no
password. This level has only limited access to files and applications. The
second is “administrator” with “MPEG2” as the password. This user has
administrator privileges. You are required to use this login when performing any
software upgrades.

CAUTION. The administrator user has all the privileges of an administrator. If
you are connected to a network, you may have more privileges than you realize
within the network. It is recommended that you do not perform normal opera-
tions while logged in as administrator.

You may change the passwords. If you change any of the passwords, be sure to
create a new emergency repair disk. (See page C-1.)

Once you have logged in, you will have access to the MTS 100 submenu shown
in Figure 1-5.

N e Anaker

B Dats Siore Coaial
| [VH Chaarel Coxing and Decoding
A B fnj eoiod

i WMPEG-T Halp

B Mubiphesi

M Pachst e

&) RandmaFik

an Sot Garts

B Tabis B

o uninsisiERicid

E
5o
B
x

EY Bl St Down |
W Simef 4 Taddonis MTET0OVE |

Figure 1-5: The Tektronix MTS 100 V2.1 submenu

This manual explains how to use the six Tektronix MTS 100 applications. If you
need information on any application other than those found in the MTS 100
submenu, consult the Windows NT documentation.

Additional support for the MTS 100 can be obtained from the Tektronix support
number. The support number is available from North America. Call 1-800-TEK
WIDE (1-800-835-9433) and ask for MTS 100 support.
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Operating Basics

There are eight applications provided with the MTS 100. Their names and
functions are given in Table 2—1.

Table 2-1: MTS 100 applications

Icon Application Name Function

Analyzer Analyze transport stream files and packe-

(MPEG2 System Analyzer application) | tized elementary streams.

Data Store Control Manage the Data Store Disks. It also

(Data Store Administrator) controls acquisition and generation of
MPEG-2 transport streams.

DVB Channel Coding and Decoding Code and decode transport stream files to

(Coder/Decoder application) DVB specifications.

Multiplexer Create transport stream files from PSI and

(MPEG2 Transport Multiplex Generator) | Sl table files, elementary stream files, and
data files.

Packet Jitter Add jitter to the PCR data in the transport
stream file.

Table Editor Create and edit PMT, NIT, SDT, BAT, and

(Edit Table application) EIT files.

Error Injector Insert or correct errors in transport stream
packets.

T Set Carb Set parameters of the Data Store system.
E
[2%

Running the Software

Start any of the applications by clicking its hame in the Tektronix MTS 100 V2.1
submenu. The HASP (parallel port software key) must be installed for any of

the applications to operate. If the Data Store board is not installed, the Data Store
Control will not initialize correctly and you will receive an error message.

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

MTS 100 MPEG Test System User Manual 2-1



Operating Basics

Tutorials and Reference Sections

Tutorials and reference information are provided to help familiarize you with the
six software applications in the MTS 100. The first of three tutorials begins on
page 2—7. Th&eferencesection begins on page 3-1.

The tutorials step you through both analyzing transport stream files and creating
(multiplexing) MPEG2 transport streams files and transport streams. They are
presented in a step-by-step manner and designed so that you can follow along
using your own MTS 100. The files required for these exercises are shipped with
the MTS 100.

TheReferencesection explains all of the commands available from each of the
six applications that are part of the MTS 100 package. The explanations are
given in the following order: Menu Bar commands, Command Buttons, and
finally commands that can only be accessed through “mouse-clicks”.

Getting Elementary Bit Stream Files

CD ROM

2-2

The standard configuration of the MTS 100 MPEG Test System contains several
video and audio elementary stream files and a sample transport stream file.
These files contain pictures, common industry test signals, and sample signals in
MPEG-2 format. They may be used for the following tutorials and for construct-
ing your own transport streams.

There are two sources of additional elementary stream files: a CD ROM (part
number 063-1914-0x) that is supplied with the instrument and the Tektronix
FTP site.

To use files from the CD ROM, either copy the files to the appropriate directo-
ries on the MTS 100 system disk (drive C) or leave the CD ROM in drive D.
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Audio Files. The CD ROM contains the following audio files in the Audio

directory:
15kz—064.mp2 4kz—-064.mp2
15kz—-128.mp2 4kz—-128.mp2
15kz-192.mp2 4kz—192.mp2
15kz—256.mp2 4kz—256.mp2

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

The file names indicate the elementary stream bit rate. The file 15kz—256.mp2,
for example, contains a 15 kHz audio tone at 0.256 Mbits/s.

Video Files. The CD ROM contains the following video files. The Video\525
directory contains streams with 525-line video; the Video\625 directory contains
streams with 625-line video. Both directories contain all listed files.

100b_015.mp2
100b_060.mp2
100b_120.mp2
Bbc3_015.mp2
Bbc3_060.mp2
Bbc3_120.mp2
Cact_015.mp2
Cact_060.mp2
Cact_120.mp2
Mobl_015.mp2
Mobl_060.mp2
Mobl_120.mp2
Mulb_015.mp2
Mulb_060.mp2

Mulb_120.mp2
Pulb_015.mp2
Pulb_060.mp2
Pulb_120.mp2
Sync_015.mp2
Sync_060.mp2
Sync_120.mp2
Tens_015.mp2
Tens_060.mp2
Tens_120.mp2
V700_015.mp2
V700_060.mp2
V700_120.mp2

The file names indicate the elementary stream bit rate. The file 100b_060.mp2,
for example, contains a video elementary stream with a bit rate of 6.0 Mbits/s.
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The MTS100 FTP Site

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

10khz.mp2 Demo_060.mp2
1khz.mp2 Sample.trp
Demo_015.mp2

A second way to access these same signals (and any new bit streams that may
become available), is via anonymous FTP from the Tektronix MTS 100 FTP site,
ftp.tek.com. Log in as “anonymous” and use your email address as the the
password. MPEG files are available in subdirectories of /tv/test/streams/Element.
Each directory contains a Readme.txt file that describes the contents of the
directory.

If you have no access to FTP, please contact Tektronix at 1-800-TEK-WIDE and
ask for MTS 100 support. An engineer will be glad to help you get the data. If
you have Internet access but are having trouble accessing the site, contact your
system administrator for assistance.

The following script illustrates the procedure for connecting to the MTS 100 FTP
site. Your entries are indicated with bold face type.

% ftp ftp.tek.com

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

Name (ftp.tek.com:user): anonymous

331 Guest login ok, send your complete e—mail address as password.
Password: enter your email address

230-

230-TEKTRONIXFTPARCHIVE

230- /

230-

230 Guest login ok, access restrictions apply.

ftp> cd /tv/test/streams/Element

250 CWD command successful.

ftp> get README.TXT
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The data included in this distribution, on the FTP site, is available to the user on
an “as-is” basis. Tektronix disclaims any and all warranties, whether express,

implied, or statuary, including any implied warranties of merchantability or of
fitness for a particular purpose.
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Tutorial: Analyze a Signal

This section is intended to introduce you to the features and capabilities of the
MPEG-2 System Analyzer. This “guided tour” uses step-by-step procedures and
a standard MTS 100 sample transport stream file so you can follow along with
your own system.

NOTE. To help you follow along with your own MTS 100, all steps that require
your action are numbered.

Terms

Wherever possible, this manual uses terminology consistent with Mictosoft
Windows™ and MPEG standards. Refer to the Windows documentation
(included with the MTS 100 MPEG Test System) for definitions and explana-
tions of Windows terminology. Refer to tiossaryat the back of this manual
for definitions of terms unique to MPEG or the test system; refer timtle

also at the back of this manual, to locate other mentions of any subject.

Getting Help

As you follow the procedures in this section, remember that additional informa-
tion about almost every aspect of MPEG-2/DVB bit streams and analyzer
operation is available from three convenient sources:

®  TheReferenceection of this manuallsing the Analyzebegins on
page 3-1.

®m  The analyzer Help menu

m  The MPEG-2 Help utility, which contains applicable MPEG-2 standards in
Windows Help format. Start this utility from the Tektronix MTS100 V2.1
submenu.

£ - R
= Dem Swm Coml

B ['WE Chanrsl Coding and Decoading
o Emar s

A bddnicani

Figure 2-1: Starting the MPEG-2 Help utility
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Starting the Analyzer Application

Start the Analyzer by clicking on the Analyzer name in the Tektro-
nix MTS100 V2.1 submenu.

(- Ferr—.

" 08 Channel Coding and Decadng

X Cmra ki

Figure 2-2: Starting the Analyzer

The Analyzer starts with the Tektronix/Matra background in the application
window. Note the location of the features named in Figure 2-3.

BFL G2 Syniom Aas by g

Menu bar — Fim Edi Selecinos  Anshwis  [piom Hindos  Heip

Upper toolbar —— #%[" 3} =] L]

TEkImnjx

MTS 100

Screens and Pregram Capyrighl
Matra Communication

Lower toolbar —— iaEEED S

Status bar —

Figure 2-3: The Analyzer application window
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Menu Bar  There are seven main analyzer menus:
File. File menu commands control the analyzer/disk interface and printing.

Edit. Use Edit menu commands to move among items (transport packets,
elementary stream packets, PSI or SI DVB table sections) of the type displayed
in the selected document window.

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

Analysis. Analysis menu commands provide access the stream analysis functions.
Options. Use Options menu commands to select analyzer configuration options.

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

Help. The Help menu provides access to various forms of help.

Upper Toolbar  Figure 2—4 shows the functions available from the upper toolbar.

5 B & =
I A A

Open Save As Hierarchic View Add View
Figure 2-4: Command buttons on the upper toolbar

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

Figure 2-5 shows the functions available from the lower toolbar. These
commands duplicate those in the Edit menu; they are available only when the
active window contains one of a possible series of items.

MW 2 DK &b
ST TV N

First Previous GoTo  Next Last Number of items Find next error
Figure 2-5: Command buttons on the lower toolbar

Again, position the cursor over a command button as shown in Figure 2—6 to
display a button function reminder in the status bar.

] CEEEDIC

Gl b the presious item

Figure 2-6: Using the status bar

Opening an Existing Transport Stream File

2-10

Your MTS 100 has the sample transport stream file SAMPLE.TRP to assist in

following the tutorial.

1. From the File menu, choose Open. This brings up the Open dialog box as
shown in Figure 2-7.

Upsn HE
ik marra Foldes
TEEE———  Cmese [ = 1]
Cancsl
CEFALT TRF =] = ey =] Q
SAKNFLE TRP & WMTE1aD
= CFG-TRF
[T Besad oniy
| /|
Lisiag of hvpa Dryes
|"|Ir.1|| j | . lATE 00 j Hirisek.

Figure 2-7: The Open dialog box
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The Hierarchic View

2. Select Stream from the list of File Types.
3. Select SAMPLE.TRP from the file name list.

4. Choose OK. Figure 2—8 shows the resulting document window. This is the
hierarchic view of the multiplex encoded in the sample transport stream.

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

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

i VEn = :J:I

Figure 2-8: The hierarchic view of the SAMPLE.TRP stream

The hierarchic view allows you to select an icon that represents a particular
element in the stream and make a more detailed analysis. When selected, an icon
displays in reverse video. After selection, all the extraction and analysis

functions are available through the toolbars and menus.

Table 2-2 identifies the icons used in the hierarchic view.
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Table 2-2: Icons used in the hierarchic view

Icon Element Type

Multiplex transport packets. This icon represents all (188- and 204-byte) transport
z‘ packets that make up the stream. If you visualize the transport stream as a train, this
T icon represents every car in the train, regardless of its configuration (flat car, boxcar,
or hopper for example) and what it contains.

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

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

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

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

E PMT (Program Map Table) sections.
||

NIT (Network Information Table) Provides access to Sl Tables through the PSI/SI
command from the Selection menu. Also used for Private sections.
When the DVB option (in the Options menu) is selected, this icon can also represent
SDT, BAT, EIT, and TDT sections.

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

= H | Video elementary stream

W
VIDEQ

[:]g% Audio elementary stream
AUDIO

oiorin| | Data elementary stream
100110
1110001

DATA

ECM (Entitlement Control Message) sections

—{

ECH

ii?.-o/ EMM (Entitlement Management Message) sections
. :ﬁ -
Eni
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Icon menus. Each type of hierarchic view icon has a context-specific shortcut
menu that allows quick access to the functions available specifically for the
chosen element. Figure 2—9 shows the shortcut menus for the common icons.
Display this menu by clicking thight mouse button on the icon. Hold the
mouse button down, highlight the desired command, and release the button to
select the command.

NOTE. In all cases, you can select the first command on the shortcut menu (or
the only command in one-item menus) by double-clicking on the icon. For all but
elementary stream icons, this will open an “interpreted view” of the packet or
section. Please continue with this tutorial to learn more about interpreted views.

Transport Packets Section ransport Packets
FID hap Check CRC

hultiplex Allocation PCR Analysis

FSI{SI rate T-5TD Analysis

Sawve |

ransport Packets Section PliES Fackets
PCR Analysis Check CRC FTS/DTS

Figure 2-9: Hierarchic view shortcut menus

Additional Information from the TS Icon

1. Click on the TS icon with theght mouse button and hold the button down
to open the TS shortcut menu, as shown in Figure 2-10.

Transpon Fackets
FID Map

Multiplex Allocation
FSIfS] rate

Figure 2-10: The TS icon shortcut menu

2. Highlight Transport Packets and release the button. This opens an interpreted
view of the first complete transport packet in the stream, as shown in
Figure 2-11.
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The Interpreted View

2-14

[tem data —>

| Eowapen J B 1§ ST~ P 1
e T | oweper o || ol rmer T FI [ L2 4 e, TREEY
Header f|E|dS_> wallsmar o hww e l vl lrg [ THp— R
' ' | |-

contents

Feaphead
Packet (item) —> |
15 I
LI |

Figure 2-11: The interpreted view of the first transport packet

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

The interpreted view shows the structure of the transport packet and provides
access to all the information contained in the packet header and payload. The
transport packet display shows one transport packet at a time.

1. Use the command buttons on the lower toolbar to quickly scroll among the
transport packets. Notice that the Iltem number changes as you scroll through
the transport packets.

MW @ DK & b
A R

First Previous GoTo  Next Last  Number of items Find next error
Figure 2-12: Command buttons on the lower toolbar

The transport stream in SAMPLE.TRP consists of 9300 transport packets, as
indicated by the item number (Item 1/9300) at the top of the display. Many
interpreted views do not indicate the total number of items when the view is
first opened; click on either the Number of Items or the Last command

button to add the information to the item data.

Since this is an analysis program, you should be looking for errors in the stream.

2. Find the next error in the stream by clicking the Next Error button. The
program will search forward in the stream until it either finds an error or
reaches the end of the file. If it finds an error, the interpreted view automati-
cally displays the transport packet that contains the error.
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3. Double-click on any packet field name for more information about the field,
as shown in Figure 2-13.

Thaz PN | & 0 B0 el Inidicating

[ Fapica | ke bype of the dets siomd is e

| peckel paland. PID walue D=0000 is
— resEmed fr e Program
B Axsncigtion Tshin, PI0 wslue (ki
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iznered lar mall packeia,

sl oL

Figure 2-13: Double-click for an explanation of the field

Now see what it has to say about the value of the PID.

4. Click anywhere in the interpreted view outside of the PID message box to
dismiss the message. Then double-click on the PID value (0), to display help
information about the value, as shown in Figure 2—14. In this case, the
message reminds you that PID 0 always identifies the PAT.

A T

Iy
r—ea

e | | prrksl e THEPR TEEFR | R ]
webrmor | s il o prioiy srmhlang LU,
I | — — S
_—— =

| i I 1 L] | ] | i ]
Prigram Association Table |

]

:ﬂ 3

Figure 2-14: Help information for the packet field value

Sometimes you can learn more by looking at field values displayed in hexadeci-
mal base. Now change the display to show hexadecimal values.

5. Choose Base from the Options menu, select the Hexadecimal option button
in the Base dialog box, and click OK. Or simply press the F2 function key to
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The Hexadecimal View

2-16

toggle field values (and values in the hierarchic view) between decimal and
hexadecimal base.

s hgte s bigte
[ 1<{TrC) o]

Figure 2-15: Press F2 to toggle numeric base

The hexadecimal view shows all bytes that make up the current item. An
MPEG-2 transport packet consists of 188 or 204 bytes.

1. To open a hexadecimal view, first click the Add View command button—on
the upper toolbar—to open the View Type submenu, as shown in Fig-
ure 2-16.

L

—Wiew Type—

Transport packet
Hexadecimal

Binany

Figure 2-16: The View Type submenu

2. Choose Hexadecimal from the submenu. This produces the hexadecimal
dump shown in Figure 2-17.

TS - SARPLLE THP-T

Trasspurk Fackek TErm 0 §F ¥IEE
AT &0 32 3@ O7 YO 0@ @ Ao B0 § a0 bR ¥ ED CD W& A% Co
BH 31 e 91 Ed HS 17 @ I CLE &S B BH DT H3 I B kD TH OB
Ah 73 21 TH 17 67 13 A7 1F 90 13 10 1 1% 1h 1% R 1e A% 1%

15 15 15 15 18 #6 18 16 18 16 18 AT A7 A7 A7 A7 87 A7 A7 18
g 1% 19 18 18 1F 19 10 1& 0 1% 19 1B 98 1R 18 8 1€ 9C 1C
ik 1E 1E 1E 1F #F 31 @ 0p @ ES 16 BEE OB @ DD @0 0D o
HE B0 B @0 DR B9 0B @ U0 B3 GE I8 CE DB 2@ 01 B & FF OF3
ML BN BE G0 B @1 I ORD F1 FA WP 3% P% CA DI ER @ PR 9D XD
OF 77 9% BR 34 1E &0 ET CR 77 &0 BE C5 P9 PR BE Ab CF F1 EE
A 2 DC T3 TR N3 30 B

al o]

Figure 2-17: Hexadecimal view of a transport packet

Notice that the first few bytes appear in blue characters on the MTS 100
display to indicate that they are required header information for the type of

MTS 100 MPEG Test System User Manual



Tutorial: Analyze a Signal

item. A transport packet has four required bytes. The blue, required bytes
may be followed by several bytes shown in gray (for an example, use the
command buttons to go to item three of SAMPLE.TRP). These gray bytes
are optional or variable header information. The remaining bytes, displayed
with black characters, are the payload or data bytes.

3. Close both transport packet windows (interpreted and hexadecimal views) so
you are ready to look at a PID map of the sample transport stream.

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

1. Click on the hierarchic view TS icon with thight mouse button. Hold the
button down to reveal the shortcut menu, as shown in Figure 2—-18.

Transpon Fackets
FID kap

tultiplex Allocation
PSI/S] rate

Figure 2-18: The TS icon shortcut menu

2. Choose PID Map from the menu. This creates the window shown in
Figure 2-19.

H PI0 Map for SAMPLE TRP

PHT MIT
Audia Ot her

(DBBGEOT) 0000 @AZ] 0ASE — —— p—
[HEHEI"‘] Ak GAE0 EaiE A P .
(OBE@021 ) 0050 151
[EBEEa3) ) oo 15 aase
(OBB0a%1) 0050 BO5E z pasn S, pESE BEs
[ DBEBEST ) ililTs §ES0 Ba50 pEs0 BESE BESO
[HEHEE"‘] SABE SABE B GAEA S y BB
[OGED0T ) 050 @asc S0 B350 ]

[OBBEE81 ) oo a5 3850 8950

[OoB8091) 0056 BaSe 8asa

14 o

Figure 2-19: The PID map of SAMPLE.TRP packets 1 to 100
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The PID map represents every transport packet in the stream with its PID
(for uniformity, every PID is listed in a four digit field). In the map, each
unique PID is color-coded according to the type of element it identifies. For
example, the PIDs of packets that contain PAT sections are displayed in light
green characters. The black numbers down the left side of the window
indicate the packet number of the first packet of every row. Notice that the
first PAT section is in packet one.

3. Click the Next command button (you remember: the one withpsfieh it)
repeatedly until you see the next light green PID. The second PAT section in
SAMPLE.TRP is in packet 334.

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

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

1. Once again, click on the hierarchic view TS icon withright mouse button
to open the shortcut menu. This time, choose Multiplex Allocation to create
the window shown in Figure 2—20.

= Mulplox Allocabos fos SAMFLL TRRF

-au T
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Figure 2-20: The Multiplex Allocation document window

The multiplex allocation pie chart is useful in determining which PIDs are
present in the transport stream and in confirming that each PID is using the
expected amount of the multiplex.

NOTE. PID 8191 is the stuffing PID; it is not shown in the hierarchic view.
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2. Close the multiplex allocation window so you are ready to look at the
transport packets of a particular PID with a minimum of clutter.

Additional Information from the Transport Packet Icon

The transport packet (rail car) icon represents transport stream packets that are
identified with a particular PID. Other elements (such as table sections or PES
packets) are the payload contained within these transport packets; the elements
may be fully contained within one packet or constructed from the payload of
several packets with the same PID. The PID number appears under the transport
packet icon. In the hierarchic view, the icon immediately to the right of a
transport packet icon represents the payload.

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

2. Double-click on the PID 21 transport packet icon, as shown in Figure 2-21.

Ho8—{=H

I-E]

o —{am| e

oL ' | o

Figure 2-21: Double-click on the PID 21 icon

The analyzer opens a window similar to Figure 2—-22.

SAMPLE THP -3 PID 71 ]
[(mpmicm | - i 14 -
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Figure 2-22: Interpreted view of the first PID 21 transport packet
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2-20

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

3. Click the Last command button in the lower toolbar to go to the last PID 21
packet in the transport stream (if you have forgotten which button to use,
move the cursor slowly over all buttons in the lower toolbar while watching
the messages in the status bar, immediately below). Notice—by looking at
the item data near the top of the window as shown in Figure 2—-23—that
there are only 14 transport packets of the 9300 in the SAMPLE.TRP stream
that are identified with PID 21.

TS - SAMPLE TFRP -3 Pl 21

ltem data — 1 _'.-.1-4-.r-..T| bam 31 1 - P, LT

s | Powopor: m ir\-r‘\-a-l-lﬂ rpm |'I'E|:l || epm Il mi |_I;r|
[EE | [T yra— —— s || [T ee— ) —

Figure 2-23: The last PID 21 packet in SAMPLE.TRP

By the way, the item position is the number of the first byte in the packet relative
to the beginning (byte 0) of the transport stream file. In other words, there are
1625260 bytes in the file (and stream) before this packet.

As with the TS interpreted view, you can open a hexadecimal view of the packet
through the Add View command button. Another way to look at the packets is in
a binary view.

1. Click on the Add View button as shown in Figure 2—24.

’E =iew Type—

Transport packet

Hexadecimal
Binany

Figure 2-24: The View Type submenu

2. Select Binary from the View Type submenu. The analyzer opens a window
similar to Figure 2—-25.

Notice that the first eight-bit byte, which corresponds to the sync byte (see
the interpreted view in Figure 2—22), is 01000111. Not surprisingly, this is
the binary equivalent of 71 decimal and 0x47 hex. The next three bits
correspond to the following three packet fields, and the 13 bits after that (to
the end of the third byte) correspond to the PID. Sure enough,

00000 00010101 equals 21 decimal.
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Figure 2-25: The binary view of PID 21 item 14

3. Close the PID 21 interpreted and binary view windows before you proceed.

Additional Information from the PAT Icon

The PAT icon represents PAT (Program Association Table) sections. PAT
sections are always contained in PID O transport packets.

1. Click on the hierarchic view PAT icon with thight mouse button. Hold the
button down to reveal the shortcut menu, as shown in Figure 2—-26.

Section
Check CRC
Figure 2-26: The PAT icon shortcut menu

2. Choose Section from the shortcut menu to open an interpreted view of the
PAT (Program Association Table). The window resembles Figure 2—-27.

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

MTS 100 MPEG Test System User Manual 2-21



Tutorial: Analyze a Signal

2-22

ltem data —>

Header fields —

Program 0 ——> | === | -
information 2 | w1

P, | | | g
Program 1—> | === | ]
information

| =
Section CRC—>
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Figure 2-27: The PAT section interpreted view

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

3. Close this window before you proceed.

The analyzer automatically calculates and checks the CRC of the first PAT
section when opening a transport stream file. Select the second PAT shortcut
menu command, Check CRC, to calculate the CRC (cyclic redundancy code) of
every PAT section in the stream and compare it to the number coded into the
section’s CRC field.

4. Click on the PAT icon with the right mouse button and hold the button down
to show the PAT shortcut menu. Highlight the Check CRC command and
release the button. If no erroneous CRCs are found, the analyzer creates the
dialog box shown in Figure 2—28.

CRC Aambeain lor PAT enctione Bl

Figure 2-28: The CRC Analysis dialog box

5. Click OK to close the dialog box and then close the PAT interpreted view to
continue with the tutorial.
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Additional Information from the PMT Icon

The PMT (Program Map Table) icon, like all others in the hierarchic view, has
its own shortcut menu. As with most other icons, you can double-click on the
PMT icon to open an interpreted view of PMT sections.

Section 1. Click on the PMT icon with theight mouse button and hold the button
down to take a look at the PMT shortcut menu, as shown in Figure 2—29.

Section

Check CRC
PCR Analysis
T-STD Analysis

Figure 2-29: The PMT shortcut menu

2. Choose Section from the menu or release the right mouse button and
double-click with the left button to open an interpreted view similar to

Figure 2-30.
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Figure 2-30: The PMT interpreted view
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Syntax Analysis  Perform a Syntax Analysis on this PMT section.

1. From the Analysis menu choose Syntaxic, as shown in Figure 2—-31.

Analysis

Multiplex Characteristics

Check CRC

Cansgistency Check

Bsl/5| Rate

PCE

PI5/DTS

Semantic

Dynarnic +

Automatic

Figure 2-31: Choosing Syntaxic from the Analysis menu

Syntax analysis checks all PMT sections in the stream for errors and variations
from the standard. It searches for errors that are within the PMT itself and
relative to the other tables (NIT and SDT for example). The example does not
have any PMT syntax errors, as shown in Figure 2—-32.

jr..l Hoy por iund

Figure 2-32: The Syntax Analysis message window

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

Now, the fact that no syntax errors were found in any of the PMT sections does
not guarantee that there are no such errors in the entire stream. Let’s widen the
search.

3. Click anywhere on the hierarchic view window to select it. (Or minimize the
PMT interpreted view window; the remaining, hierarchic view window is
then automatically selected.)

4. Once again, choose Syntaxic from the Analysis menu. This time, the
analyzer searches the entire stream for errors. If it finds any (and it does in
SAMPLE.TRP), it opens a window similar to Figure 2-33.

2-24 MTS 100 MPEG Test System User Manual



Tutorial: Analyze a Signal

r.lh--.-.||||r- for Fissrmechar Vinw of SAREL T THP
PES - item 821 [FID ¥50) - Field: packet start.. -» Brror. must be 000001 =l
PES - Ham 221 (PID #50) - Fleld: stroam id -> arror, the stroam id must be wnder 0BG

FES - Flem 821 (P10 #450) - Field: PES header data.. -» Too many stulling byies [no more tha
PES - b &21 (I 840 - Flebd: 0010 -F Enror, mmest e '0010°

PES - e 821 (PID 8507 - Flebd: Marker bit -> Error, must be *1*

PES - item 821 (FID F50) - Field: Markear Dit-» Error. must be "1

PES - bam &31 (I #50) - Field: Marker bit -> Error, must be *1*

FES - Mem 821 [PID ¥450) - Field: marker bit-> Ervor, must be "1

I:I:ﬁ - Ftamn @51 [FIL FAF) - Hlebd; Stuitindg Eytas - Mumber of stufting yies, Error, all Bytes o=

Figure 2-33: A message window listing syntax errors

Each line in the message window represents one syntax error. You can double-
click on a line to open an interpreted view of the item that contains the error.
Notice that in this case all errors are in one PES packet. Let's wait until the
discussion of the PES icon to talk about these errors.

5. Close the syntax error message window before you proceed.

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

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

1. Select the hierarchic view again.

2. Choose Check CRC from the Analysis menu, as shown in Figure 2—-34.

tultiplex Characteristics  » |

Syntaxic
Consistency Check
ESI/51 Rate

FCER

FTS/DTS
Semantic

Dynarnic 4

Automatic

Figure 2-34: Choosing Check CRC from the Analysis menu

If CRC errors are found, the analyzer lists the errors in a window similar to
Figure 2—33. Because SAMPLE.TRP contains no CRC errors, however, the
analyzer displays the message window shown in Figure 2—35.
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PCR Analysis

CRAC nnnlyaia lor all asceons B3

Figure 2-35: CRCs in all sections are correct

3. Click OK (or press Enter) to dismiss the CRC analysis message window and
close the interpreted view window before proceeding.

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

1. Click on the PMT icon with theight mouse button and hold the button
down to open the PMT shortcut menu, as shown in Figure 2—-36.

Section

Check CRC
PCR Analysis
T-5TD Analysis

Figure 2-36: The PMT shortcut menu

2. Choose PCR Analysis from the menu to open a PCR diagram window
similar to Figure 2—-37. This diagram shows the first ten clocks in the
program.

B POA of SAMELE THP [PI0 LI Progeam 1)

-
"
-
L

Figure 2-37: The PCR analysis display
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3. Double-click on the third clock icon. This brings up the PCR value window
as shown in Figure 2—-38.

B PO ol SAME E THP (P10 G0 Progeam 1) HED

"':"""""'"l ki [0 e

B ER st L
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Inierpaloied PCA JFCAI © 0.0BR4GITES sec
FLHI - PLHY © 0LODENNNEE sec
Prrvdmes PFERA Aerbord Since @ 0L.04BISEADT s
Packet Mumbier - 536

Fuckel Numbar af FI0 LD © 020

Figure 2-38: Double-click on the clock icon to list clock values

You can also display the values of all of ten diagrammed PCRs at once.
4. Click the Add View command button in the upper toolbar.

5. Choose PCR Values from the View type submenu, as shown in Figure 2—39.
The analyzer creates a window, similar to Figure 2—40, that lists the values
for all ten PCRs in the diagram.

F
D =iy Type—

PCR Graphic
PCR Walues

Figure 2-39: The PCR View Type submenu
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T-STD Analysis
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Figure 2-40: The PCR values display

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

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

7. Select the PCR diagram window again—the window title says: PCR of
SAMPLE.TRP (PID 50, Program 1):1—and notice that the diagram also
shows PCRs 11 through 20.

8. Close all windows except the hierarchic view before continuing with the
tutorial.

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

1. Select the Options menu and make sure that Visual TSTD and LTW is
selected as shown in Figure 2—-41.

Options

DB Cirl+D
¥ igual TSTD and LTW

Cutrit measeanas in fila

Figure 2-41: Visual TSTD and LTW selected

2. Choose T-STD Analysis from the PMT shortcut menu, as shown in
Figure 2—-42.
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Figure 2-42: Choosing T-STD Analysis from the shortcut menu

Because visual mode is selected, the analyzer opens a Buffering Simulation
window similar to Figure 2—43. The window contains dynamic bar graphs of the
video, audio, and system buffers; the graphs show how full each buffer is at a
given point in decoding and change color from blue to yellow to red as buffer
overflow approaches and occurs. Notice that the simulation is not real-time and
may take several minutes. If you have the time, do watch to see what happens, as
SAMPLE.TRP will cause buffer overflows and have errors to report when the
simulation in done.

BWr-5T0 HuBlgnng Simulation Tor SAMPLE THF [progrems 1)
Processing packel #6527 - Current lime is 0,094 297 5.
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SYSTEM, 08 —— 0% L_Abart |
Fom v 5L e | T v
4 I I L "

Figure 2-43: The T-STD Buffering Simulation window

3. If you don’t have the time to let the simulation finish on its own, click the
Abort button in the lower-right of the simulation window. The simulation
pauses and you can choose to resume analysis or close the window.

Buffer overflows occur near the end of SAMPLE.TRP, and the analyzer opens
the window shown in Figure 2—44. Each line of text in the window represents
one error. As the analyzer discovers additional errors, it adds them to the bottom
of the list. At the end of analysis, all activity in the Buffer Simulation window
stops.
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Figure 2-44: The T-STD error list

4. Close all windows except the hierarchic view before continuing with the
tutorial.

Additional Information from the PES Packet Icon

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

Interpreted View 1. Click on the PID 50 PES icon with thight mouse button and hold the
button down to take a look at the PES shortcut menu, as shown in Fig-
ure 2—45.

a1

i it FE = PEE P st
I FTEMOTS
FIi X FE iig]

Figure 2-45: The drop-down menu for the PES icon

2. Choose PES Packets from the menu (or release the right mouse button and
double-click with the left button) to open an interpreted view similar to
Figure 2—46.

Notice that the item data (near the top of the window) now includes a Time:
entry. This is the time that the first byte of the packet appears in the transport
stream, relative to the beginning of the stream. The time is included in all
interpreted views that you open after performing an analysis that involve a
multiplex rate calculation. Both the PCR analysis and the T-STD analysis,
performed while looking at the PMT icon, involve a “mux rate” calculation.
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Figure 2-46: The PES packet interpreted view

This interpreted view offers all of the same options as were given in the previous
discussions. Remember the syntax errors the analyzer reported when you
performed a “Syntaxic” analysis of the entire stream? They are in a PID 50 PES
packet.

3. Click the Next Error button on the lower toolbar. The program checks each
packet in the stream for errors. If it finds an error, it automatically jumps to
the transport packet containing the error. There are several errors in the last
PID 50 PES packet in SAMPLE.TRP, as shown in Figure 2—47. The errors
are highlighted in red on the MTS 100 display.
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Figure 2-47: The PES Packet with the errors circled

You can find out more about any error by double-clicking on the field name and
its value.
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PTS/DTS

4. Double-click on the “packet start code prefix” box, as shown in Figure 2—48,
to learn more about the field.
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Figure 2-48: Double-click for information about the field

5. Read about the field and then click on the field bogeto dismiss the
message window.

6. Double-click on the field, as shown in Figure 2—-49, to reveal the value
help/error message.

ool punlls | gl
- '
Errar, misst be Gl 00001

Figure 2-49: Double-click for information for the field value
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7. Close the interpreted view window.

PTS/DTS analysis extracts the presentation and decode time stamps embedded in
the elementary stream and shows their relative time positions in a graphical
display window. Through this display, you can check that all of the time stamps
“make sense” (PTS must be later than DTS, and both must be after the

associated data arrives) and check for the existence of B fields, which have no
DTS.

1. Click on the PID 50 PES icon with thmigtht mouse button and hold the
button down to open the PES packet shortcut menu, as shown in
Figure 2-50.
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Figure 2-50: The PID 50 PES shortcut menu

2. Highlight PTS/DTS and release the button. This opens a window containing
a diagram of the first four PTS/DTS “events” in the elementary stream, as
shown in Figure 2-51.
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Figure 2-51: The PTS/DTS diagram

NOTE. The diagram in Figure 2-51 reveals some errors in the SAMPLE.TRP
PID 50 elementary stream:

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

m  Two of the PTS/DTS events involve more than one access unit.

Both of these errors suggest problems in the encoding process. See Figure 2-52
for an example of a diagram from a correctly encoded stream.
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Figure 2-52: PTS/DTS diagram from a correctly encoded stream

Table 2-3 lists and explains the icons used in the PTS/DTS diagram.

Table 2-3: PTS/DTS graphic view icons

Represents

Double-click for

PCR (program clock reference)

Value
Location in transport stream (TS packet number)

BlE]E
>

. Arrival time of the PTS/DTS

Value
Time since the previous PTS/DTS arrived
Location in elementary stream (PES packet number)

D DTS (decode time stamp)

Value
Location in elementary stream (PES packet number)

PTS (presentation time stamp)

o]

Value
Location in elementary stream (PES packet number)

— AU (access unit)

Begin time

End time

Size in bytes

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

The example timing diagram illustrates several features of a correctly encoded

MPEG-2 video stream:

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

side of the diagram.

m  The order of access unit decoding and presentation is visible in the right
(later) portion of the diagram.
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m Intra (I) and predicted (P) pictures must be decoded before presentation and
therefore have both DTS and PTS. B (bidirection) frames are decoded and
presented at the same time and therefore have only presentation time stamps.

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

As the Table 2—-3 heading indicates, you can get more information about the
various objects in the diagram by double-clicking on the icon.

3. Double-click on the first arrival icon to reveal its values, as shown in
Figure 2-53.
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Figure 2-53: Information about the first arrival time

4. Click within the PTS/DTS diagram window, but outside of the Arrived value
window, to dismiss the value window.

5. Double-click on the first AU icon, as shown in Figure 2-54, to learn more
about the access unit.
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Figure 2-54: Information about the first access unit

Just as you did with interpreted views, you can navigate among the time stamps
of an elementary stream with the lower toolbar command buttons (and the
equivalent commands in the Edit menu).

6. If you wish, experiment using the lower toolbar command buttons to move
among all the time stamps in the elementary stream (or at least the part of the
stream that was saved in SAMPLE.TRP).

7. When you are ready, close all windows but the hierarchic view of
SAMPLE.TRP and continue with the tutorial.

Viewing PSI/SI Data

1. If possible, open a DVB (Digital Video Broadcast) transport stream file. If
you do not have such a file available, continue with the original file,
SAMPLE.TRP.

2. Select the Options menu and choose DVB if it isn’'t already check-marked
(0), as shown in Figure 2-55.

Options

v DWB Ctrl+D
¥ isual TSTD and LTW

Modmat praceanoe in fila

Figure 2-55: The check mark indicates that DVB is selected
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3. Select the hierarchic view, if necessary, and then choose PSI/SI from the
Selection menu. The dialog box shown in Figure 2-56 appears.
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Figure 2-56: The PSI/SI Selection dialog box

NOTE. Annuler is the Cancel button for this dialog box.

4. Click NIT as shown in Figure 2-56.

5. Click OK to open an interpreted view of the first NIT section in the stream
as shown in Figure 2-57. The exact appearance of the view will depend on
the configuration of your particular DVB stream.

NOTE. You can also open this view by double-clicking on the NIT icon or by
selecting Section from the icon shortcut menu.
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Figure 2-57: The NIT section interpreted view
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6. Double-click on a descriptor field, if the NIT contains them, as shown in
Figure 2-58. The resulting descriptor message box contains an ASCII
decode of the network information associated with the transport stream.

mpe || gl || seenra [y
i | | el | | o [T “
| Emgh ||
| N | _
| Ealellite delivery -
T mrapieal e T
i b | | por i | | Brmr e || i st ping ing [T,
. g e o lpngth i1
[ s II i :I i I: ] 1t bieguency [GHE] 11T 35
L TRER i i bt ponities [degress] ma.z
Wi gl e Hlill wanl paed Han ] |ewstmre
o | | ek il | | s s pal i ] |limcar
L= |l madulaiies 1 [OEEY
W 1| THI| 1] | |.l!rr|l?|:|l rale Peaymbedis| 216D -
-lu”l-lull”l.n-..r” m || | J_r_l

Figure 2-58: Double-click for an ASCII decode of the descriptor

You can use the same technique to view descriptor information in any DVB table
in the stream.

7. Close the NIT section window.

Automatic Analysis

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

The following procedure assumes that you still have the hierarchic view of
SAMPLE.TRP open on your MTS 100 display. If you closed that window to
view a DVB stream in the last section of this tutorial, open SAMPLE.TRP again
before you continue.

1. Choose Automatic analysis from the Options menu. The dialog box shown
in Figure 2-59 appears.
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Figure 2-59: The automatic analysis Options dialog box

2. By default, automatic analysis includes all the listed tests. Automatic
analysis takes several seconds to several minutes, depending on the size and
complexity of the file, speed of your MTS 100, and the number and type of
analyses selected through this dialog box. Dynamic analysis, the last
selection in the dialog box, takes much longer than all other tests combined.
If you are following this exercise to familiarize yourself with the analyzer,
click on the Dynamic check-box to de-select Dynamic analysis.

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

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

4. Choose Automatic from the Analysis menu. The window shown in
Figure 2—60 appears. This Automatic analysis window contains a table that
shows the progress and results of the various tests. As the analysis sequence
proceeds, cells in the Status column change from blank to Running to
Completed. As each test is completed, either OK or Errors (in red) appears in
the corresponding Result cell, depending on the results of the analysis.

If you wish to end the analysis at any time, click Abort after current task, at
the bottom of the window.
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Figure 2-60: The automatic analysis window

5. When all analyses are complete, the Automatic analysis window provides
access to detailed information about each detected error. For a list of the
syntax errors in SAMPLE.TRP, for example, double-click in the Syntaxic
Result cell, as shown in Figure 2—61. A window that lists the errors appears
in the Analyzer application window; the window listing the syntax errors in
SAMPLE.TRP is similar to Figure 2—62.

B Anmalic anahisis fos SAMPLE THF

Slatusg Flrsagid
Symtaedc Cipamip | eted Erroesy
Consigtancy | Completed .I ]

Figure 2-61: Double-click for error details
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Figure 2-62: The list of syntax errors found in SAMPLE.TRP

Double-clicking on a listed syntax, PCR, PTS/DTS, or semantic error leads to
even more information about the error.

6. Double-click on a syntax error, as shown in Figure 2—62, to open a window
resembling Figure 2—63. This window contains an interpreted view of the
section (in this case, a PES packet) that contains the error. Red characters (on
the PC monitor) indicate syntax errors.

I D Pk | ] - o i - | TR =
pramem | |l | IR g
e predin bk,
| [ [Comme ]
is I W | FEE H.nHH. d'l.u-...l-l.:l?ﬁl.-'h.iﬂl:n:l. e g | D [ ) !..-'ﬁ_d-\.
|| g Ty 155 L L dhap I [ 3 e Bk g dag
L | 1 | T | i | E—
I | 1 N | L | ' | L=

Figure 2-63: Interpreted view of a PES packet with syntax errors
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This is a good opportunity to review some of the techniques you can use to learn
more from an interpreted view.

m  Each “block” in the interpreted view represents a field of data. The field
value (or number of bytes in a data field) appears below the field name. Press
theF2 key to toggle the value between decimal base and hexadecimal base.

A F2 =
<:| :>

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

Ballig || FENpuks
[ P

r= y
Erdn [T

B
R | ) - cm oy vt =
This 7 bit field containg data
redating to copyright information,

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

|| | Packat PES Ttem 21
m- davns |:>
BF B3 50 80 DA F& &3 AC &2 C1 9C OD &8
= )| @3 E8 35 79 p3 23 14 %1 F9 98 @1 F5 18
H:I Al O g8 1E DE &2 Ea 28 &F CE BA 1% CE
= lale "1 ™~ e - ™ 11 A - - nr T .r
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m  Double-click on the field value/size to reveal additional information about
the value and error, if any.

11
(I | NI | - I | I |

=z [ 2=

on
Il | =
Mumber of sluffing yies. Error,
all bytes mustbe 1111 1111
: |

7. Return to step 5 and double-click in the remaining “Error” results cells. The
type of display and information available is the same as when the individual
analysis is conducted manually (by selecting it from the Analysis menu).
Refer to theReferenceection for more information about each type of
analysis.

Quitting the Analyzer

This completes the tutorial for the MPEG-2 System Analyzer. Exit the applica-
tion by choosing Exit from the File menu.

MTS 100 MPEG Test System User Manual 2-43



Tutorial: Analyze a Signal

2-44 MTS 100 MPEG Test System User Manual



./
Tutorial: Creating an MPEG-2 Transport Stream

Terms

Start the Multiplexer

This section explains how to create an MPEG-2 transport stream. First, you will
make a simple transport stream file, then a significantly more complex one.
Finally, this section gives a brief introduction of how to send the signal that you
created out one of the ports on the MTS 100 rear panel as an actual transport
stream. There is an optional tutorial following this one that explains how to build
a transport stream file that contains DVB (Digital Video Broadcast) information.

This section steps you through the Multiplexer, Edit Table, and Disk Manager
applications. These procedures are “step-by-step,” so you can follow along with
your own instrument. You will use files provided with the MTS 100.

NOTE. To aid in following along with your own MTS 100, all steps requiring
action are numbered.

There are two specific terms used in this section that are not interchangeable:
transport stream and transport stream file.

A transport stream is the signal that comes out (or in) one of the connectors on
the rear panel of the MTS 100.

A transport stream file is a file on a disk. When the MTS 100 sends this file out
one of the rear-panel connectors (properly timed), it becomes a transport stream.

Click on the Multiplexer name in the Tektronix MTS100 V2.1 submenu. This
starts the Multiplexer application as shown in Figure 2—64.

LI <
= Dema Swm Comial

5 ['VE Chanmal Coding and Decoding
o EmarInjescker
B WPEG- Heln

W Packet jiar
f [ TR
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Sereens and Program Copyright
Matra Communication

Status bar ——

Figure 2-64: The Multiplexer application window

Making a Simple Transport Stream File

1. Choose New from the File menu or the New command button from the tool
bar. This results in the New configuration file box shown in Figure 2—65.

Filz parma Foldes
e T [ = ]
Cancel
=] =T =] Q
> MTEID
B CFG-TRF
E
Sevn flp A dme: Dy
Coekgumlon Pk o) j I . BTS00 j T |

Figure 2-65: The New configuration file dialog box
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Notice that you are not going to make a transport stream file right away, but
rather a configuration file. Since transport stream files can be huge, they are not
generated immediately. Instead, configuration files (*.cfg) are created first. These
contain all of the information required to make the transport stream. (For more
information on how they work, please dake Conventionsbeginning on

page 3-59.)

2. Enter the name “simple” in the File Name text box (the *.cfg extension is
added automatically).

3. Choose OK. The Multiplexer application now displays the default configura-
tion file. (See Figure 2—66.)

Duration gauge Multiplex window

B WAPLGE Transpor Mulliples - simplo M=

Ein Edi hhbpes yww Optoss el

T @] @

Pfutimiee fisbe | [Himrarcts: Yiee ¥

L RN Tl ﬂ Pt Fiage = 10 D000 Whkilsis
MITE

Rate gauge —..ll-!"ill-rrl-d-lll.llllllr
R
N

FRT
|m| ey - Penpd = 050000 5
-

—|i| gxrgrle FMT

PMIT PIDs wlus - Traropei St IDi- |

-g Program [ « Skl Delay = 003000 5 - PCR Period = DM 5
1.01E0EE MR af D
| Frem 0204
| TeDODs =
| il | o]

Figure 2-66: The default configuration in the application window

The Multiplex application window has three parts: the Duration gauge, the Rate
gauge, and the Multiplex window.

The Duration gauge gives the status of the multiplex operation. The gauge sits at
0% until you tell the application to create the transport stream file. Since this
process often takes some time, the Duration gauge tells what percentage of the
operation is complete.
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The Rate gauge shows the percentage of the available transport stream currently
used. Above the rate gauge bar the target multiplex rate. Below the rate gauge is
the amount currently in use, the actual rate. The actual rate is calculated with the
following formula:

Rate = PSl rate + Sl rate + Video rate + Audio rate + Data rate
Below the actual rate is the time period when the highest multiplex rate occurs.

The Multiplex window displays the current configuration file in hierarchic form.
Several icons appear in the Multiplex window to represent specific elements of
the transport stream multiplex. Table 2—4 explains these icons.

Table 2-4: The icons in the multiplexer hierarchic view

Icon Meaning

Multiplex — the main icon for the configuration file.

Required.

Program Specific Information (PSI) — contains the data that allows the
demultiplexing of the programs by decoders.

Required.

Program Association Table (PAT) — This is the main PSI table. It links the
program numbers and the Program Map Table (PMT) PID.

[]
i b '

P&l Every transport stream must have a PAT that is always PIDO. This table is
required to identify the PID numbers for the table(s) defining each program.
Required.

—— Program Map Table (PMT) — Specifies the PID values and describes the

. program components.

PMI There is a PMT for every program in the transport stream. The table states the
PID for each elementary stream associated with a specific program. There are
no specific PID values for PMTs, however certain transmission systems (such

as Grand Alliance and DVB) require specific values.

Required.

Service Information (SI) — provides information on services and events carried
by different multiplexes or even on other networks. It has up to four tables below
it: NIT, BAT, SDT, and EIT.

sl
Required if using DVB.

network.

Network Information Table (NIT) — provides information about the physical
|

HIT Required. It is found under PSI if not in DVB mode and under SI if in DVB
mode.
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Table 2-4: The icons in the multiplexer hierarchic view (Cont.)

Icon Meaning
Bouquet Association Table (BAT) — provides information regarding bouquets (a
@ collection of services marketed as a single entity).

BAT Optional (for DVB).
Service Description Table (SDT) — contains data describing the services in the

system, for example, names of services, the service provider, etc.

5Dt Optional (for DVB).

) Event Information Table (EIT) — contains data concerning events and programs
Eit (a concatenation of one or more events under the control of a broadcaster),
BT such as event name, start time, duration, etc.

Optional (for DVB).

Program

Required — Each transport stream is required to have at least one program with
one elementary stream.

Video Elementary Stream

Optional (must be at least one elementary stream in the program).

Audio Elementary Stream

Optional (must be at least one elementary stream in the program).

Data Elementary Stream

Optional (must be at least one elementary stream in the program).

The simplest transport stream possible would have one program with one
elementary stream in it. In this example, you will put two elementary streams in
one program.

Add Elementary Streams  Add an elementary stream to program 1.
1. Select the program 1 icon.

2. Click the Add (+) command from the tool bar (or choose the Add command
from the Edit menu). This opens the dialog box shown in Figure 2—-67.
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Figure 2-67: The Stream to Add dialog box

3. Select the Video option button and click OK (you will eventually add one
elementary stream of each type). This adds a Video icon to program 1 as
shown in Figure 2—68.

[Hiemarctic View
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FR{]
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Figure 2-68: The hierarchy with a video icon added to program 1

4. Repeat this procedure (click the Add button, select a type of stream, and
click OK) twice to add an Audio icon and a Data icon to the hierarchy. The
application window resembles Figure 2—69 when you are done.
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Figure 2-69: The hierarchy with the audio and data icons added

Next, associate elementary stream files with the video, audio, and data icons.

5. Double-click on the video icon. This opens the Video Stream dialog box
shown in Figure 2—70.

Wadwo Slrnnm

Video File : Browse_ |

Hosizontal Size: ] Pictuire Rate .
Vertical Size: @ VBY Buffer Sizec i
MPEG: O Profibe : L
Elnmpntany Stroam Runmdng Time ; R i]1]u] 5

Elementary Stream Rabe - |I (e 0000 | bibdlsts

PES Packet Size : Byles
Elementary Stream indlial Deday - |I eI | %

Oilsel DTS: |" I | E] I S nce Header
cancel |

Figure 2-70: The Video Stream dialog box
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2-52

6. Click the Browse button. This allows you to select a video elementary
stream from existing files throught the Video Stream Selection dialog box.
(See Figure 2-71.)

||\-|._|_.__|'|.|-||-|.-_l et 0 owdsn B2
Cancel
HARS 515 ML =] (=T =l Q

BARS_ 16 M7 £ MTE1D
IDED

DERO_O1 BRiF2 =Y
DEMD_ (O B 2
DL E15 WP B3 TESTRA
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Figure 2-71: The Video Stream Selection dialog box

7. Select c:\mts100\video\625\MOBL_060.MP2, as shown in Figure 2—71.
8. Click OK.

NOTE. The List Files of Type box in the Video Stream Selection dialog box does
not specify the .mp2 file extension. However, you may not select “just any file”
for use as a video elementary stream file. If you select an unacceptable file, you
will see the message box shown in Figure 2—-72.

a Ho sapeence header ety Ale

Figure 2-72: Click OK and select another (.mp2) file

All the information about the video elementary stream file loads automatically
into the Video Stream dialog box, as shown in Figure 2—73.
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Figure 2-73: Details of the selected video elementary stream

Only four parameters (Elementary Stream Rate, PES Packet Size, Elementary
Stream Initial Delay, and Offset DTS) are editable. If you would like more
information on these fields, please refeSglecting a Video Streafmeginning

on page 3-91 of this manual.

9. Click OK to accept the settings and close the dialog box. The lower portion
of the Multiplexer application window now resembles Figure 2—74. Notice
that mobl_060.mp2 is now associated with the video icon. Note too, that the
Multiplex Rate gauge is beginning to fill.
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Figure 2-74: The display after a video file is associated

Now associate an Audio elementary stream file with the Audio icon.

10. Double-click on the audio icon. This opens the Audio Stream dialog box
shown in Figure 2—-75.

Audio File : Browse... |
' Layar 0 . Sampling Frequency : 0,000 KMz
i Pratection: 0 . Moge: -
| Elementary Stream Aunning Time @ 0,000 S
Elementary Sream Babe: 0000000 Milsis

PES Packet Size : Bytas
Elomentary Stream Inftial Delay - 5
Offset PTS 5
e

Figure 2-75: The Audio Stream dialog box
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11. Click the Browse button to open the Audio Stream Selection dialog box
shown in Figure 2—76.
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Figure 2-76: The Audio Stream Selection dialog box

12. Select c:\mts100\audio\10KHZ.MP2.

13. Choose OK. This returns you to the Audio Stream dialog box with all the
information about the 10KHZ.MP2 file entered, as shown in Figure 2—77.

Audio File :  CUTS TORALDIOU BKHE MPZ

Layser : 2 Smmpling Fregquancy 4N0000 KM

Frofection; 1 Mode: 1 Channel

Elementary Stream Running Time = 1,019 5

Elementary Sream Rale ||]-EEH|]":'[' | LTS

PES Packel Size:  [2040 Byias

Elamentary Straam Inttial Delay |I].|1|:|[n]|:|[| .| 5
Offsat FTS ; |I].l1:"|]t.?5 .l 5
QK | Cancel

Figure 2-77: Details of the selected audio elementary stream
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Just like the Video Stream dialog box, the Audio Stream dialog box allows you
to edit only the parameters near the bottom of the dialog box. (Learn more about
these parameters undeelecting an Audio Streamn page 3—93 of this manual.)
The default parameters are acceptable for the current application.

14. Click OK to select the settings and close the dialog box. This returns you to
the hierarchic display of the configuration file as shown in Figure 2—78.
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Figure 2-78: The display after an audio file is associated

Notice that 10KHZ.MP2 is now associated with the Audio Icon and the
Multiplexer Rate gauge is now a little closer to full with the addition of the audio
stream.

You would follow a similar procedure to associate a file with the Data icon.

15. Double-click on the Data icon to open the Data Stream dialog box as shown
in Figure 2—79.
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Figure 2-79: The Data Stream dialog box

Notice that this dialog box does not have as much information in it as the Video
Stream and Audio Stream dialog boxes. This is because it does not require
elementary streams — a file of any type is acceptable.

16. Click Cancel to close this dialog box without entering a file.
17. Select the Data icon again. This time you will delete it.

18. Choose either the Delete (—) command button from the tool bar or Delete
from the Edit menu and click Yes when the dialog box shown in Figure 2—80
appears. The hierarchy now resembles Figure 2—-81.

:,.J iy wwmnd i ded i Hhag ol mm prisny shieem 7
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Figure 2-80: Click Yes to delete the data stream icon
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Figure 2-81: The hierarchy with the Data icon deleted

19. Choose Save from the File menu to save the configuration file.
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Create the Transport  You are ready to create a transport stream file.

Stream File . :
1. Choose Go from the Multiplex menu, or Go from the tool bar. The Multiplex

Output File dialog box appears as shown in Figure 2—-82.
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Figure 2-82: The Multiplex Output File dialog box

NOTE. The transport stream files can be large. Make sure you have adequate
space on the selected drive before beginning.

You can create the transport stream file directly on the Data Store Board hard
drives by placing the Multiplex Output file in either c:\carbO\mono or
c:\carbO\loop.

Notice that the current configuration file name becomes the default transport
stream file name (with the file name extension changed to .trp).

2. Choose OK to begin creating the simple.trp transport stream file in the
default directory (c:\mts100\cfg-trp). As the MTS 100 generates the transport
stream file, the Duration gauge fills, showing the status of the operation.
When generation is complete, the gauge reads 100% and the Information
message box appears to indicate that the Transport Stream has been
multiplexed.

3. Click OK to continue. The multiplex display resembles Figure 2—83.
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Figure 2-83: Transport stream creation is complete

Making a Complex Transport Stream File

2-60

box appears.

Enter “complex” in the File Name text box.

You have now successfully created an simple transport stream file. Next you will
make a more complex transport stream file.

Now you are going to add to simple.cfg file to create complex.cfg, a more
complicated configuration file. Start at the point where you left off (as shown in
Figure 2—83) from the previous steps.

1. Choose Save As from the File menu. The standard Windows Save As dialog

Choose OK. This saves the information in simple.cfg to a new configuration

file called complex.cfg, creates a new .pmt file (called complex.pmt), and
places the name “complex” in the window title. (Notice that the Duration
gauge has also reset itself to 0%.)
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Add More Programs ~ Now you are going to add two additional programs.
1. Select the MUX (engine and tender) icon.
2. Choose Add from the Edit menu or the tool bar. This creates program 2.

3. Choose Add a second time to create program 3. Figure 2—84 shows the
resulting hierarchy.

AT &

|-| coenpler FMT 2
Sare
—E'uml] Periped = 0 500300 #

3]
—ld Projgrasn [ - Siadl Doy = 0 000I00 5 - PCF Perdod = 0040030 5
PRl
ROBL_ 060 MWF2 - 3 0E Mbests - BPEE )
Lt )
—|:] "|| IETEMPT - O | 135000 bBslafs - Liger 3
i
Frogmm 1 - Stard Dy = 0000000 = - PSR Peod = 0040080 &
FEA0
Pragram 1 - St Diay = 0000000 & - PO Peiad = 0040080 §

FEIB ®

4] | [

Figure 2-84: The hierarchy with programs 2 and 3 added

NOTE. The configuration file can accept up to 20 programs.

4. Follow the procedures given on pages 2—-49 to 2-58 to add the
c:\mts100\video\625\testpat\100B_015.MP2 video elementary stream and
the c:\mts100\audio\10KHZ.MP2 audio elementary stream to program 2.

NOTE. Each program can accept up to 10 elementary streams, with a maximum
of 5 of any one type.

The lower portion of the resulting application window looks like Figure 2—85.
Notice the Multiplex Rate gauge is at 85% and is yellow after adding the video
and audio streams to program 2. This is just an indication that the transport
stream is beginning to get full.
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Figure 2-85: Elementary streams added to program 2

5. Add the same video and audio elementary stream files to program 3. The

same part of the application window now resembles Figure 2—86.
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Figure 2-86: The rate gauge shows an overflowed multiplex

Notice that the rate gauge reads 100% and is now red on the MTS 100 display.
Also notice that the rate reported at the bottom of the gauge is greater than the
specified maximum rate at the top. If you multiplex the stream now, you risk

losing data.

Now change the view from hierarchic to dynamic.

6. From the View menu, choose Dynamic, or choose Dynamic from the tool

bar. This results in Figure 2—-87.
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Figure 2-87: The dynamic view of the complex.cfg configuration file

This view shows the timing relationships between the programs. (For more
information, please seehe Dynamic Viewon page 3—71 of this manual.)

Next you are going to change to program start time for programs 2 and 3 so the
multiplex rate drops to an acceptable level.

Changing a Program’s 1. Return to the hierarchic view by choosing the Hierarchy command button
Starting Time from the tool bar.

2. Double-click on the program 2 PROG icon. This results in the dialog box
shown in Figure 2—88.
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Figure 2-88: The Program Parameters dialog box for program 2

You need to enter a number in the Program Start Delay text box that will make
program 2 start after program 1. Referring to Figure 2—87, you can see that the
estimated stop time for all programs is now 15.0 seconds.

3. Enter “15.2" in the program start delay text box.
4. Click OK. The rate gauge drops and turns yellow.

5. Repeat for program 3. Notice that the rate gauge now shows 67% and is
again in the green range.

6. Now go to the Dynamic view, shown in Figure 2—89, to see the new timing
relationship between the programs.

01 0B 15,40 IEI'I I
- =
Prixg 1 -
Prog 3 ™
hd

'

Figure 2-89: The dynamic view after you delay programs 2 and 3
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See that programs 2 and 3 do not begin until program 1 ends, but also notice that
the resulting transport stream now takes longer (look at the Estimated Stop
Time). Use the left mouse button to click and drag the timing cursor to the right
and left. Once the timing cursor is selected, you can also move it 0.01 second at
a time with the the left and right arrow keys.

7. Move the timing cursor into the area with only program 2 and 3 in it. Notice
that the Multiplex Rate drops even lower (Figure 2—90.)
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1 || 1
From 1500 =
To 31 &

Timing cursor

Figure 2-90: Moving the timing cursor

8. For practice, see if you can move the timing cursor to the space between the
end of program 1 and the beginning of programs 2 and 3 (Figure 2-91). Use
the left and right arrow keys for fine cursor movement.
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Figure 2-91: The timing cursor is in the space between the programs

9. Return to the hierarchic view.

Customizing the Header ~ Now you can “customize” the header information for the transport stream file.
Information Double-click on the various header information icons in order to customize
them.

PSI. The PSI contains Program Specific Information.

1. Double-click on the PSI Icon. This opens the PSI Period dialog box. (See
Figure 2-92.)

Enfter the P51 parkd [not for MIT):

0100000 =

ok Cancel

Figure 2-92: The default PSI Period dialog box

This dialog box allows you to change how often the PSI (Program Specific
Information) appears in the stream. In this example, you want to send the PSI
information more often than the default, so you must decrease the period.

2. Enter 0.01 in the text box (Figure 2—93).
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Figure 2-93: The PSI period is changed to 0.01 seconds

3. Click OK.

Notice the affect of the new PSI period on the hierarchic view and the multiplex
rate (Figure 2-94). First, the new period is displayed after the PSI icon in the
hierarchy; second, this action used an additional 3% of the available multiplex
space as shown in the rate gauge.
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Figure 2-94: The configuration file after changing the PSI period

PAT. The PAT is the Program Association Table. It lists the PIDs for the Header
Tables. In this case, it includes the PMTs (one for each program) and NIT.
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1. Double-click on the PAT icon. This brings up the Program Specific
Information dialog box as shown in Figure 2—95. This dialog box allows you
to change the PID numbers of the Network Information Table and/or the
Program Map Tables.

Tramsport Stream (D : ||

PID Yahses

Metvwork information Takda: 1h

Program Magp Table 1 i |
Frogqram Mag Table 2 5

Program Map Tabied 73 Modity |

Figure 2-95: The Program Specific Information dialog box

2. Highlight NetWork Information Table, as shown in the illustration.

3. Click Modify to open the PID Modification dialog box as shown in
Figure 2-96. To change the PID, enter a new number in the text box. There
is no need to change the PID of the NIT in this example, however.

Helwork Information —_— |IE.

. Gancnl |

Figure 2-96: PID Modification dialog box

4. Close the PID Modification dialog box.

5. Close the Program Specific Information dialog box.
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PMT. The PMT (Program Map Table) contains all the specific information about
the programs in the transport stream file.

1. Double-click on the PMT icon. This automatically starts the Edit Table
Application with complex.pmt (the PMT for the complex.cfg configuration
file) loaded, as shown in Figure 2-97.

For more information about the Edit Table application, reféigimg the PSI
and Sl Table Editgrbeginning on page 3-103.
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PCR PID 50 i
[T . i
Program
number
Elementary
streams

Figure 2-97: The Edit Table application with complex.pmt loaded

There are a few things to notice about this display before continuing.

m  There is one section for each program and the current file has three pro-
grams.

m  Section 1 of 3 is currently being displayed.

m  There are two elementary streams (ES; one video and one audio) associated
with this program.
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NOTE. You can change the PCR PID (in the last text box of the right-hand

“Edit” window). The default is the first elementary stream in the program. If you
change it to a different value, and that value is not the PID of another elementa-
ry stream in the program, the PCRs will then reside in their own transport
packets. This should be done if the elementary stream that would carry the PCR
by default is not the longest elementary stream in the program.

Add some descriptors to section 2 of the PMT (program 2).

2. Display Section 2 by choosing either Next from the Section menu or Next
from the tool bar. (See Figure 2-98.)
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Figure 2-98: Section 2 (program 2) of the PMT

3. Select the PMT icon.

4. Choose either Add from the Edit menu or “+” from the tool bar. This brings
up the Descriptors Selection dialog box. (See Figure 2-99.)
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Figure 2-99: The Descriptors Selection dialog box

5. Click on the List of Descriptors drop-down list to display the list of
descriptors available.

6. Add a registraton descriptor.
a. Select registration from the drop-down list.
b. Choose Add. This adds the descriptor to the Descriptors Selected list.

The dialog box now resembles Figure 2—100.

[eEonpoee Selncied Lonf o Dipscnphors
regiairaieon |regiswntion =

Figure 2-100: Registration selected

7. Choose OK to add the descriptor. This results in Figure 2—-101.
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Figure 2-101: A registration descriptor added to PMT section 2

Check the information added in the descriptor.

8. Click on the descriptor icon. (See Figure 2-102.)
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Figure 2-102: The information for the Video Stream descriptor field

Do not change any of the information.
Now add a video stream descriptor to the video elementary stream.

9. Select the PID 60 ES icon.
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10. Choose Add from the tool bar.

11. Select video_stream from the List of Descriptors.

12. Choose the Add command button to add it to the Descriptors Selected list.
13. Choose OK.

14. Click on the resulting descriptor icon to bring up the display shown in
Figure 2-103.
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Figure 2-103: The descriptor at the Elementary Stream level

15. Choose Save from the File menu to save your work.

16. Exit the Edit Table application and return to the Multiplex application.
(Figure 2-104.)
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Figure 2-104: The complex.cfg after table editing

This gives only a small sample of the things that can be done to customize the
header information. Find additional information in boting the PSI and Sl
Table Editor(beginning on page 3-103) ablding the Multiplexe(beginning

on page 3-59), in thReferencesection of this manual.
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Making the Complex.TRP  You are ready to generate the complex transport stream file.

Transport Stream File
P 1. Choose Go from the Multiplex menu. (See Figure 2—-105.)
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Figure 2-105: The Multiplex Output File dialog box

2. Choose OK and begin the multiplex process.

When the multiplex is complete, the duration gauge reads 100% and the
following message appears.

‘*:r';l Thra Trenepord Sream kas besn mubpleasd

3. Click OK; then exit the Multiplexer application.

In the next steps you will send the transport stream file out tieBOL serial
port as a transport stream.

Sending a Transport Stream

To generate a transport stream (from a transport stream file) use the Data Store
Administrator application.

Select the Data Store Control icon on the Tektronix MTS100 V2.1 submenu to
start the application.
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Figure 2-106: The Data Store Administrator application window

Moving a File tothe ~ Before you can send a transport stream file out as a transport stream, you must
Data Store Disks  first move it from where it is currently stored (in this case the system hard drive)
to the Data Store Disks.

NOTE. You can create transport stream files directly on the Data Store Disks and
skip moving the files to them. See more information itUheg the Multiplexer
section.

1. Choose PC to board (Write) from the File menu. (Figure 2-107)
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Figure 2-107: Find the command under the File menu

You get the File Write to CARB dialog box as shown in Figure 2—108.
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Figure 2-108: The File Write to CARB dialog box

2. Choose the Browse command button to search for the COMPLEX.TRP file.

(See Figure 2-109.)
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Figure 2-109: The Windows NT 4.0 Open dialog box
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3. Change the directory to c:\Mts100\Cfg-trp and select complex.trp.

4. Click Open. You return to the File Write to CARB dialog box with the name
of the PC file entered. It should now look like Figure 2—-110.
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Figure 2-110: The dialog box with a file selected

5. Choose Start. When the transfer is complete, the message box shown in
Figure 2-111 appears.

ﬂ Traeaferis freshed
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Figure 2-111: Click OK to acknowledge data transfer
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Generating a Transport ~ You are now ready to generate a transport stream from this transport stream file.

Stream _ . .
1. Choose Generation from the tool bar. Figure 2—112 shows the resulting

dialog box.
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Figure 2-112: The Generation dialog box

NOTE. This dialog box is automatically filled in with the first file on the Data
Store Disks. If there are other files on your Data Store Disks, then complex.trp
may not initially appear in the CARB File field.

2. If complex.trp is not in the CARB File Field, select it from the drop-down
list.

3. Make sure that the Loop check box is not selected.
4. Select Master for Protocol.

5. Select TTL for Port. (This indicates that you are going to send the transport
stream out the 5@ TTL port.)

NOTE. You can only output a signal from one port at a time.

6. Set the Output Clock as PLL.
7. Enter 10,000,000 in the Frequency text box.
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NOTE. You must enter the correct output frequency. Transport stream files do
NOT carry any bit rate information so you must know the correct rate for the
transport stream file.

Figure 2—113 shows the resulting dialog box.
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Figure 2-113: The dialog box with all parameters entered

8. Choose Start to begin the generation. Figure 2—114 shows the message box
displayed while generation occurs.
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Figure 2-114: Transport stream generation in progress

If you have the 5@ TTL port connected to an oscilloscope you can observe the
transport stream. (It is only 32 seconds long.) The message box in Figure 2—115
tells when the transport stream generation is complete.
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Figure 2-115: Transport stream generation is finished

This completes the basic tutorial on creating and outputting a transport stream. If
you need additional information, please seddbimg the MultiplexerUsing the

PSI and Sl Table EditpandUsing the Data Store Administratohapters in the
Referencesection of this manual.
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Tutorial:
Creating Transport Stream Files with DVB Information

The tutorial in this section steps you through the procedures for adding DVB
information to a transport stream file. DVB information is optional since not all
systems require it.

This section is a continuation from the previous tutorial. It assumes that you
have completed the previous work and have the files created in the tutorial
available.

NOTE. To aid in following along with your own MTS 100, all steps requiring
action are numbered.

1. Open the Multiplexer application by clicking the Multiplexer name in the
Tektronix MTS100 V2.1 submenu.

[
[E Disma 5w Comval

B [VE Chanrel Coding and Decoding
¢ Emar Injescior
& WPEGH Help

W Packeilidar
fi [ TN TY

2. Choose Open from the Multiplexer File menu.
3. Select complex.CFG.

4. Choose OK. This opens the previous configuration file and displays it in the
application window.

Now save the file under a new name.

5. Choose the Save As command from the File menu.
6. Typedvb in the File Name text box.

7. Choose OK.

Now add the basic DVB information.

8. Choose DVB from the Options menu so that DVB is checked. This changes
the appearance of the hierarchy.

®  The Sl (Service Information) icon is added.
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2-84

m  The NIT (Network Information Table) icon moves to below the Sl icon.
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9. Double-click on the Sl icon to open the DVB File Selection dialog box.
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This dialog box allows you to add and edit the NIT, BAT (Bouquet Association
Table), SDT (Service Description Table), EIT (Event Information Table), and
TDT (Time and Date Table) information to the transport stream file. The Browse
command buttons enable selection from currently existing files. Default files are
provided with the MTS 100 to save you time in creating your own DVB files.

Next, assign some default DVB files to the transport stream.
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10. Click Browse in the NIT File section of the DVB Files Selection window.

11. Select DEFAULT.NIT in the Selection Sl File dialog box.
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12. Click OK to complete the file selection.
13. Click Browse in the BAT File section of the DVB Files Selection window.

14. Select DEFAULT.BAT in the Selection Sl File dialog box and click OK to
complete the file selection.

15. Click Browse in the SDT File section of the DVB Files Selection window.

16. Select DEFAULT.SDT in the Selection Sl File dialog box and click OK to
complete the file selection. A “stream ID” warning message appears. This
problem will be addressed later in the tutorial.
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17. Click Yes to dismiss the warning and continue.
18. Click Browse in the EIT File section of the DVB Files Selection window.

19. Select DEFAULT.EIT in the Selection Sl File dialog box. Click OK to
complete the file selection. Again, the “stream ID” warning message
appears. This problem will also be addressed later in the tutorial.

20. Click Yes to continue.
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21. Click OK in the DVB Files Selection dialog box.
includes icons for the tables you have added.

The hierarchic view now
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You will now edit the information in the individual DVB files.

22. Double-click on the NIT icon. This opens the NIT dialog box.
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23. Click Edit. This launches the Table Editor application with DEFAULT.NIT
open and ready to edit.
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24. Select Coherence on the Edit Table Analysis menu or, better yet, click the A
command button on the tool bar. This runs a coherence analysis on the NIT.
A message window appears, listing the problems found in the table.
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25. To correct the first error listed in the message window, select “currently
applicable” from the current next indicator drop-down list.
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26. Again select Coherence from the Edit Table Analysis menu or click the A
button on the tool bar to run the analysis again. Note that the messages
window now lists only one warning.

27. To clear this problem, you must add a descriptor that contains the network
name. Choose Add from the Edit Table Edit menu or click the + (Add)
command button. This displays the Add dialog box.
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28. Select Descriptor and click OK. This displays the Descriptors Selection
dialog box.

[Fescnphoes Selncied Losf o e sen phors

| etwark_name =

29. Select network_name from the drop-down list of descriptors.

30. Click Add and then click OK to complete the descriptor selection. The
descriptor icon is added to the right of the NIT icon in the Edit Table
application window.

31. Click on the “Netwo” descriptor icon.

it trbde - G415 DG G- TRPDE FALILT T

Ele Edi Gecwon pmabun teln
Erimpafsafeina] [@] (= [A] %1

HIT S+=xien | oam af | insabde Mietwark s

=

m
HUQ b

[

32. TypeTektronix in the name text box.

33. Select Save As from the Edit Table File menu.
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NOTE. Do not choose th8avecommand. Doing so would change the default
.NIT file. The default file is provided as a template to save you time when
creating new NIT files and should be kept as universally applicable as possible.

34. Typedvb in the file name box and click OK. The .NIT extension is added
automatically.

35. Select Exit from the Edit Table File menu. This should return you to the NIT
dialog box of the Multiplexer application. If the Edit Table application first
presents a Save Table dialog box, click Ignore (you have already saved
dvb.NIT).

Table HIT : dwin WIT

Coancul

36. Notice that the NIT dialog box still shows that DEFAULT.NIT is selected.
Click Browse and select dvb.NIT from the Selection Sl File dialog box
(highlight dvb.NIT in the files list and click OK).

37. When the selection box closes, click OK in the NIT window to confirm the
file selection and dismiss the window. The NIT file associated with the
dvb.cfg configuration file is now dvb.NIT.

.
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Next, edit the Bouquet Association Table (BAT).
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38. Double-click on the BAT icon to open the BAT dialog box.
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39. Click Edit in the BAT dialog box. This starts the Table Editor application
with DEFAULT.BAT open for editing.
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40. Click the Edit Table Analysis (A) command button to run a coherence
analysis of the BAT. Edit Table creates a message window that lists the

problems found in the table.
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41. The first warning line reveals that the value of the current next indicator field

is incorrect. To remedy this, select “currently applicable” from the current
next indicator drop-down list.
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The second warning says the Bouguet Name descriptor is not present for this
subtable.

42. Click the Edit Table Add (+) command button to open the Add dialog box.

® Tremspor siream

" Desomplor

: i | Cancel |

43. Select Descriptor and click OK. This displays the Descriptors Selection
dialog box.
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44. Select bouguet_name from the drop-down List of Descriptors.
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45. Click Add, then OK to complete descriptor selection.

46. Again click the Edit Table A (analyze) command button. Note that there are
no more warnings.

47. Select Save As from the File menu.

NOTE. Do not choose thBavecommand. Doing so would change the default
.BAT file. The default file is provided as a template to save you time when
creating new BAT files and should be kept as universally applicable as possible.

48. Typedvb in the File Name text box and click OK. The table description is
saved as dvb.BAT.

49. Select Exit from the Edit Table File menu. This returns you to the BAT
dialog box of the Multiplexer application.

50. In the BAT dialog box, click Browse.

51. Select dvb.BAT from the Selection Sl File dialog box (highlight dvb.BAT in
the files list and click OK).

52. Click OK in the BAT dialog box to accept the selection of dvb.BAT and
dismiss the box. This associates dvb.BAT with the BAT icon in the dvb.cfg
configuration file.
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53. Double-click on the SDT icon to display the SDT dialog box.
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2-94

54. Click Edit in the SDT dialog box. This again starts the Table Editor
application, this time with DEFAULT.SDT open for editing.
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55. If you run a coherence analysis on the SDT, you will find that the current
next indicator should be set to currently applicable (1), as it was for the NIT
and BAT. Change the current next indicator now.

56. Save the SDT as dvb.sdt (choose Save As from the Edit Table File menu,
typedvb, and click OK).

57. Exit the Edit Table application. Remember the error message that appeared
when you first added DEFAULT.SDT to the hierarchy? It's back. Now,
however, you can discover the stream ID and add the information to
dvb.SDT to correct the error.

g Tt Trenepar Steam Cfof sn schinl sechon s difereed rom e one of Be PAT]
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You can discover the transport stream ID from the PAT icon in the Multiplexer
hierarchy; unfortunately, you cannot scroll to view that icon until you close the
SDT window.

58. Click OK in the Error window to close it and click OK in the SDT window
to close it as well.
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59. Scroll the Multiplex window until you can see the PMT icon. Notice that the
transport stream ID is 1.

WL -

|.| P51 Perigd = 0010000 =
13}
—|-| FAT Pl waiue Trurspart Stremm [T = |

AT %]

|-| s FRIT

60. Scroll the SDT icon back into view and double-click it; then click Browse
and select dvb.SDT from the Selection Sl File dialog box. You will again
receive the “different Stream ID” message.

61. Click Yes in the Warning message window; then click Edit in the SDT dialog
box.

62. When the Edit Table application window opens, change the SDT transport
stream ID to 1.
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63. Choose Save and then Exit from the Edit Table File menu. Click OK in the
SDT dialog box. The transport stream ID Error message no longer appears.

You will now edit the EIT file.
64. Double-click on the EIT icon to open the EIT dialog box.
65. Click Edit in the EIT dialog box to start the Table Editor application.

66. Perform a coherence analysis as before (click the A command button).
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67. Notice that the Messages window contains three warnings and an error
message:

m  The service id value is incorrect (Warning)
®  The current next indicator should be “1” (Warning)

m  The last table id value is incorrect (Warning and Error)
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68. Change the current next indicator field to currently applicable, as you have
done in other tables.

69. Type 78 (the ID of this table) in the last table id text box.

70. The service id should be the same as the program id of the associated PMT.
Follow these steps to discover the program id:

a. Click the PMT command button on the Edit Table tool bar. The Table
dialog box appears.
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b. Click Open. The standard Windows Open dialog box appears. Open
c:\mts100\cfg-trp\dvb.PMT. The edit table workspace changes to show
the PMT and its values.
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c. Notice that the program id of the first PMT section is 1.

d. Choose Close on the Edit Table File menu to close the PMT file and
return to the EIT display.

71. Typel into the service id text box.
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72. Perform a coherence analysis on the EIT to confirm that all reported errors
are corrected.

sesed NTFLL ANAL YRIS ==
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73. Recall that when you opened this file from the DVB Files Selection dialog
box you received the same Transport Stream ID error message as you did
with the SDT file. You will receive the same message again when you exit
the Edit Table application. Correct the error now by entering 1 in the
transport stream id text box.

74. Save the EIT as dvb.EIT and exit Edit Table. The Transport Stream ID error
message appears because DEFAULT.EIT is still selected.

75. Click OK to dismiss the error message and then click Browse in the EIT
dialog box to select dvb.EIT through the Selection Sl File window. When
you are done, click OK to accept the selection and dismiss the EIT dialog
box.

The SI hierarchy should now look like this:
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76. Double-click on the Sl icon to again open the DVB File Selection dialog
box.
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You can enter the Time and Date Table (TDT) information directly through this
dialog box. Note, however, that the values for the TDT Starting Date and
Starting Time are grayed (and unavailable) until you select the TDT check-box in
the lower-right corner of the window.

77. Select the TDT option box in the lower-right corner of the DVB Files
Selection dialog box.

78. Type12/31/1999nto the TDT Starting Date text box.
79. Type01:00:00in the TDT Starting Time text box.

80. TypeO0.1in the TDT Period text box. The TDT Period specifies how often
the time and date stamp is placed into the transport stream.
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81. Click OK. Notice that the Hierarchic view now shows a TDT icon.
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82. Choose Save from the File menu or click the Save command button to save
all the changes to dvb.CFG.

This concludes the tutorial for creating an MPEG-2 transport stream file with
DVB information. Refer tdJsing the PSI and Sl Table Editdweginning on

page 3-103, for additional information about editing the various tables that have
been discussed in this section.

2-100 MTS 100 MPEG Test System User Manual






-/
Using the Analyzer

Overview

Analysis

Filtering

The MPEG-2 System Analyzer can examine MPEG-2/DVB binary streams on
the following three levels:

m  Transport stream (TS)
m  Elementary stream packets (PES packets)

m  PSI (MPEG Program-Specific Information) and SI (DVB Service Informa-
tion) tables

The program is not designed to analyze the audio, video, or data contents of the
elementary streams, although you may extract and save the elementary streams
to separate files for use in other applications.

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

The program can analyze several different aspects of the MPEG transport stream
and its embedded objects.

m  Multiplex characteristics
m CRCs
m  Syntax, or structure

m  Consistency

m  PSI/SI rate
m PCR
m PTS/DTS

®  Semantics, or coherence among multiplexed components
m  Dynamic T-STD, LTW, and smoothing buffer usage

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

The MPEG-2 System Analyzer filters enable finding and viewing transport
stream packets, PES packets, and PSI/SI table sections that meet up to four
criteria of your choosing. You can search for rare, significant, or troublesome
stream items on the basis of several characteristics:
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Program ID (PID)
The presence and value of of up to three selected packet or section fields
A sequence of up to four bytes

The presence of the start of an elementary stream access unit

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

Terms

Transport packets
PES packets
PSI and Sl tables

Elementary streams

There are two terms that are specific to the Analyzer application. They are
Hierarchic view and Interpreted view.

The Hierarchic view is a graphic representation of the MPEG transport stream
file that uses icons to show the interrelationship of stream componeniEh&ee
Hierarchic View beginning on page 3-13, for a detailed explanation.

’

The Interpreted view shows the various fields that make up small sections of the
stream—or data (such as tables and elementary stream packets) embedded in it.

3-2
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The interpreted view shown below is of one 188-byte transport packet in the
SAMPLE.TRP binary stream; this view can be created by double-clicking on the
TS (engine and tender) icon in the Hierarchic view. Ref@hwm Interpreted

View beginning on page 3-17, for a detailed explanation.
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Analyzer Application Window
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The analyzer application window appears on the Windows desktop when you
start the program.

MTS 100
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Matra Communication
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Menu Bar

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

The Menu Bar provides access to the seven main Analyzer menus.

File Menu. The File menu controls the Analyzer/Disk interface. The commands in
this menu operate as in all Windows applications.@egening a Fileon

page 3-12, an@ixtracting and Saving Stream Elemeits page 3-53, for more
information about opening the various MTS 100 file types and saving transport
stream data to files.

Open... Ctrl+0

Sawe as...

Erint...

Frinter setup...

Exit
Use To
Open Open an existing transport stream, packets, or PSI/SI file.
Save as Save the current selection to disk
Print Print the current view
Printer setup Change printer settings
Exit Quit the Analyzer application
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Edit Menu. Use the Edit menu to navigate among sections of a stream or objects
embedded in a stream. These commands duplicate the actions of the command
buttons on the lower toolbar.

Mext Ctrl+
Brevious Ctrl+B
FEirgt
Last

Goto..
Mumber of items
Mext error

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

W4 2 [

Use To

Next Go to the next item (PAT, transport packet, PES packet, table
section...)

Previous Go back to the previous item

First Go to the first item

Last Go to the last item

Goto Go to a selected item

Number of items Count and display the number of items

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

Selection Menu. The Selection menu provides access to several different views of
stream data on several different levels.

Selection

ESl hierarchic ESl hierarchic

Sl hierarchic Multiplex

Multiplex Transport packet
Transport packet PES packet

PES packet Elementary stream
Elementary stream FSl

PR Eilters

Eilters
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Use To

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

Sl hierarchic Display an SI (DVB) hierarchic view of the transport stream,; this

command is present only when DVB is selected in the Options menu

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

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

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

Elementary stream Extract an elementary stream and save in a file

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

Filters Open the Filters submenu

Filters Submenu. The Filters submenu enables extraction of transport stream
components or objects that meet user-specified criteria. Refdtdrs,
beginning on page 3-46, for a complete explanation.

Filters Mew..
Open...
Edit...
Save..

Apply...

Use To

New Create a new filter

Open Open an existing filter (.flt) file

Edit Modify a filter

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

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

Analysis
tultiplex Characteristics  »

Check CRC

Syntaxic

Consistency Check

ESI{51 Rate

FCR

FTS/DTS

Semantic

Dynarnic 4

Automatic

Use

To

Multiplex
Characteristics

Open the Multiplex Characteristics submenu

Check CRC

Check CRCs of the various tables in the selected PSI hierarchy
(Check CRCs begins on page 3-24)

Syntaxic

Check the stream for syntax errors
(Syntax Analysis begins on page 3-25)

Consistency Check

Check for consistency within the stream
(Consistency Check begins on page 3-26)

PSI/SI Rate

Analyze the rates of the various PSI/SI tables within the stream
(PSI/SI Rate Analysis begins on page 3-29)

PCR

Check the program clock references in the stream
(PCR Analysis begins on page 3-30)

PTSIDTS

Check the time stamps in a selected elementary stream
(PTS/DTS Analysis begins on page 3-34)

Semantic

Check all transport packets for semantic errors
(Semantic Analysis begins on page 3-37)

Dynamic

Open the Dynamic (analysis) submenu

Automatic

Perform an automatic sequence of analyses
(Automatic Analysis begins on page 3-44)
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Multiplex Characteristics Submenu. The Multiplex Characteristics submenu
provides access to multiplex-related information.

Multiplex Characteristics Bate... Crl+R
Multiplex Allocation
FID Map
Use To
Rate Display the overall multiplex rate as calculated from the first ten PCRs

and, if the calculated rate is incorrect, enter the correct value
(Multiplex Rate begins on page 3-22)

Multiplex Allocation Display a pie chart of PID allocation in the stream
(Allocation begins on page 3-23)
PID Map Display the sequence of PIDs in the transport stream

(PID Map begins on page 3-24)

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

Dynamic T-5TD
LT
Smoothing Buffer

Use To
T-STD Conduct a transport stream system target decoder simulation
(T-STD Analysis begins on page 3-39)
LTW Check the effect of LTW (legal time window) offset and piecewise rate
field values
(LTW Analysis begins on page 3-43)
Smoothing Buffer Conduct a smoothing buffer simulation
(Smoothing Buffer begins on page 3-44)
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Options Menu. Use the Options menu to set various Analyzer options as well as

save and restore program configurations. Refd@he Options Menwn
page 3-55, for more information.

Optians

DB Ctrl+D
¥ Yisual TSTD and LT

Output messages in file

Base.. B

Eont...

Directoties...

Autarnatic analysis. .

Interpretation...

Sawe configuratian...

Eead configuration...

Set default configuration..
Use To
DVB Toggle the DVB option on/off

Visual TSTD and LTW

Toggle the graphic view of TSTD and LTW dynamic analysis on/off

Output messages in file

Toggle output message option on/off

Base

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

Font

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

Directories

Configure default directories

Automatic Analysis

Configure automatic analysis (specify the analyses to perform)

Interpretation

Configure the interpreted view

Save configuration

Save the current user configuration to a file

Read configuration

Read and apply a previously saved user configuration

Set default
configuration

Reset all options to the default settings
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Window menu. The Window menu is used to manage the various open windows.

Cascade
Tile

Arrange icons
Close wiew
Close all

Add wiew

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

These commands—with the exception of Add view—work as in all Windows
applications. Use Add view to create a new window that displays the data of the
current window in a different format. A small submenu, like those shown below,
appears when you choose Add view.

—Miew Type— —Wiew Type— —Wiew Type— —Miew Type—
FSl Transport packet FCR Graphic FTS/DTS Graphic
Hexadecimal Hexadecimal PCR Yalues FTS/DTE Yalues
Binary Binary

Use To

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

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

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

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

Values stamp

Help Menu.

Contents F1
Uszing help Ctrl+F1

About MPEGZ system analyser

Use To

Contents Open a Help window and display the table of contents
Using help Get help using Help

About... Display the MPEG-2 System Analyzer version and copyright

3-10 MTS 100 MPEG Test System User Manual



Using the Analyzer

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

Icon Name Function
PaE Open Opens an existing stream. Equivalent to the Open command in the File
= menu.

Save Saves streams and stream elements. Equivalent to the Save As

command in the File menu.

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

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

W | | o | P

The Lower Toolbar ~ The commands from the lower toolbar are only available if the selected
document window contains items (stream packets, transport tables, elementary
stream packets, PES, PSI table sections, or S| DVB table sections). When the
document window does not contain any of these items, these command buttons
are not available.

Click the appropriate command button to choose one of these functions.

Icon Name Function

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

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

ﬂ GoTo Used to go directly to an item. Equivalent to the Go to command in the

2 Edit menu.

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

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

| Number Displays the number of items. Equivalent to the Number of items

command in the Edit menu.

Error Finds and displays the next item that contains at least one syntax error.
Equivalent to the Next Error command in the Edit menu.

w
.=

MTS 100 MPEG Test System User Manual 311



Using the Analyzer

Opening a File

3-12

The MPEG-2 System Analyzer can open MPEG-2 transport stream files (.trp,
.bin, or .ts file extensions), PES packet files (.pes extension), and section files
(.si extension). To open a file, select Open from the file menu, click the Open
command button in the upper toolbar, or tgg&L+0. Then choose the file from
the Windows Open dialog box

jopin . HA
it ks
Cancel
LEFSLILT THE = e = 4
SAKWFLE THF B MTEIID
= CFG-TRP
I™ Gewd oniy
| =
Ligtfion of pa Drvas
|.'..__1.. j | . TS0 j ik |

m  Select the appropriate drive, directory, and file type. Sample files are in the
c:\MTS100\CFG-TRP directory; if you wish to open a file on the Data Store
Disk, change the directory to c:\CARBO.

m  Select the file you want to open from the list of files.
®  Double-click on the file name, click the OK button, or preSsER

When you open a transport stream file, a PSI hierarchic view appears in the
application window. If you open a transport packet, PES, or section file, an
interpreted view appears.

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

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

Stream Elements
and Icons

The hierarchic view uses icons to show the interrelationship of stream compo-
nents, and is the starting point for many types of analysis. The figure below
shows the hierarchic view of a simple MPEG-2 transport stream.

Misanrchic Wirs of SAMPLE TRP

|_rr.---|.- e |

L rim

20

B |
(w5 B E

Wilind P21 mwion =

FiT

L1

SR

R I
.Il-'. L~ AT

’

The hierarchic view icons, described in Table 3—1, represent the different
elements that make up or are embedded in a transport stream.

Table 3-1: Icons used in the PSI hierarchic view

Icon

Element Type

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

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

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

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

DAT
] PMT (Program Map Table) sections
||
IMT
NIT (Network Information Table) Provides access to Sl Tables through the PSI/SI
E command from the Selection menu. Also used for Private Data sections.
HIT
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Table 3-1: Icons used in the PSI hierarchic view (Cont.)

Icon Element Type
Packetized Elementary Stream (PES). This icon represents all packets that,
— together, contain a given elementary stream. Individual PES packets are
TES assembled from the payloads of several transport packets.
=ty i
— Video elementary stream
.
VIDEQ
[:]%% Audio elementary stream
ATDIO
o001 Data elementary stream
1001110
11000
DLATA
ECM (Entitlement Control Message) sections
=)
ECH
ii? ] EMM (Entitlement Management Message) sections
. :ﬁ |
EN

Table 3-2: Special hierarchic view symbols

Symbol

Significance

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

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

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

Ared X over a base icon as a result of Consistency analysis indicates that a
specific PID, declared in a PSI table, cannot be found in the transport stream.

Double-click for an interpreted view. Double-click on an icon to display an
interpreted view of the stream element. Refefhe Interpreted Viewbeginning
on page 3-17, for more information.

3-14
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The SI (DVB)
Hierarchic View

MTS 100 MPEG Test System User Manual

Icon menus. Each type of icon has a context-specific shortcut menu that allows
quick access to the functions available specifically for the chosen element.
Display this menu by clicking thiéght mouse button on the icon. Hold the

mouse button down, highlight the desired command, and release the button to
select the command. In all cases, you can select the first command on the menu
(or the only command in one-item menus) by double-clicking on the icon.

Transport Packets

Section ranspon Packets
FID kap Check CRC
Multiplex Allocation PCR Analysis
PSSl rate T-5TD Analysis f

Sve |

PliES Fackets
FTS/DTS

Section

Check CRC

ranspon Packets
FCR Analysis

If the open transport stream file contains DVB Sl tables, you can use the SI
hierarchic command in the Selection menu to display an Sl hierarchic view, as
shown below. Table 3-3 describes the icons used in the SI hierarchic view.

NOTE. The Sl hierarchic command is available only when DVB is selected in the
Options menu.

OWE SAMP THP -+ OVD

-3

Hi Tl M | 61 Ell
m
gl

El

g Ei1
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Table 3-3: Icons used in the Sl hierarchic view

Icon Element Type

NIT (network information table) sections

Nit

SDT (service description table) sections

EIT (event information table) sections

BAT (Bouquet Association Table) sections

Transport stream referenced in an NIT or BAT

Event referenced in an EIT

TV service referenced in an SDT

Radio service referenced in an SDT

’ mal L1
B ENEEEAA

Teletext service referenced in an SDT

]
-

X

Double-click for an interpreted view. As with the PSI hierarchic view, you can
double-click on the table icons to display an interpreted view of table sections.
Refer toThe Interpreted Vievbeginning on page 3-17, for more information.
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The Interpreted View

The interpreted view contains a graphic presentation of one transport packet,
table section, or PES packet at a time, while providing access to all similar
packets or sections that make up the MPEG-2 transport stream or are embedded
in it. The interpreted view of a transport stream packet is shown below. You can
create this view by double-clicking on the multiplex transport packet (engine and
tender) icon in the hierarchical view.

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

rh.f_-l'.?'nld | B T W Priion. - B0 - B U B0 a ‘

Type Number  Position  Time

®m  The item number is the position of the current item relative to all such items
in the transport stream. The total number of items (9300 in the example) is
displayed if you have used a command button (in the lower toolbar) to either
go to the last item or count the items in the stream. You can also use
command buttons to move back and forth among the items and to search for
an item with a syntax error. ReferTte Lower Toolbaron page 3-11, for
more information.

m  The position is that of the firgtytein the item, relative to the beginning of
the transport stream. The example item is the second 188-byte packet in the
stream, thus it is no surprise that it begins with byte 188.

m  The time is also relative to the beginning of the stream; it is displayed after a
multiplex rate calculation. Perform a multiplex rate calculation by selecting
it from the Multiplex characteristics submenu of the Analysis menu or by
typing CTRL+R. The analyzer also performs the calculation as part of several
other analyses, including PCR, PSI/SI rate, PTS/DTS, and Dynamic.
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Fields  The interpreted view shows the fields of information and data that make up the
section or packet. Each field is represented by a name box and a value rectangle
below it. Fields vary in length from one bit to many bytes. The width of each
box/rectangle does not indicate the length of the field. You can configure the
interpreted view, through the Interpretation command on the Options menu (see
page 3—-20), to show the length or positionkiiis) of each information field.

The length or position is indicated below the value rectangles.

_Prgeniwba | g i Perki _ PwapanPuka | e |20 Faki

ey welimar | | o e
- ” - I = = .- 3

The length of data fields—such as the Payload in the above windows—is
always shown (in decimal numberlofte$ in the value rectangle. Value
rectangles of information fields contain the value of the field. To toggle
information field values (but not data field lengths) between decimal and
hexadecimal base, press Hakey.

symc bpte eyme opta
[ 1<{TrC)> (o |

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

T A T il
e e o sigir; | | ooy
| etmm || i || iy | bt | | il | | -
I I ) SRS | S | St | S
wynL gl =4l ai I [ II I i I
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Double-click on the value rectangle for additional information about the value.

i T ':wpr“ 1 ninpaiey. | | consexy
; wedrwer I -.- | |.| s |
= [ = 1 [ |
Ha'f.' b asmne-:l B
E neaharork_ FALL
prsiprarm_imsap_PID.
. efementary_PIL. or for other
PUFpESS,

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

- Il : L B AR | THP -3 PES PID G0
o s J[_o J_a |
Packat PES Item § 7 21
FEE pac
b E>

M
E 00 B8 01 Ed C3 4B &0 CO vy 30 00 O3 ET AT
b F&% 39 DD 80 B 58 B BS D§ BE 28 5B A1 E8
L OC O£ TE @3 52 CO BB A1 48 03 M 28 OF EB

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

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

TP E . -0 riEmd || e |E
v ] | | parnh | | B iﬂ._ |
| a I i i I in ||
W el gl el Wmapl Cabile delhrlery
i | | ekl | | e e ﬂE‘EEnPt{lrta.g i)
a3 T TT descriptar kength i
frequency [MHzZ) 20000000
| oot | | waged || pro? || DWR rasarved L1
B | ™ || FECouter 2 (A% 2
[ ][ s [Ta [ w iiilE oy Z [32 |
DN - s 1 a__ma b s mae asman
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Interpreted View Options  You can customize the appearance of the interpreted view through the Interpreta-
tion command on the Options menu. The Interpreted view options dialog box,
with default selections, is shown below.

Typn
= Transpor packoi i PEE packoi i Hachion I Lergih [ Fositios
Lisd Diuplay
- sync byio = B ymc b =
1- rnnepor srenr miscador 1- hrnaa g prins mdicnine
2- paylond wail gl et E- payload unil 4 indicalon
I- IEREp A Gty T 1rsds et peeG ity
4- B0 & Pl
5- ransporl scrambling contiel a8 J 5l peil acrambling costrol
B~ s apAation Tiold contral T - adapiatios fokd coneol
r coshnurty coeabes #= comhrahy courer
H- ad agAation hild leagh E- ndapintics eld langth 2
9- disCosinuity sdicaion % disconlinsity indicaios
111- randnem soress indicaineg 18- madom accepes macsior
1~ shamamany alrsam piodi bty sdical bk | 11 ulamuentasy iaam pdinmky indicol
12- PCR Niag 12~ PCF; Sag
13- DSACH, Mg L} LIPLH Nag
14- mplicing peint fmg Td wpliceng point lng
15- e spo privabe daln Neg 15 tanspor prisale data fag
10i- mdnpastion teld soeneon fiag 1§~ afapiation Held exteasion fiag
13- PCA baen ll A7 PCF binaw _i'l
Al "ol ol ot ozl
ok | addmil | [ Detewai | Coacel |

The Length and Position settings, explained on page 3-18, apply to all inter-
preted views. You can use the remaining controls to determine which fields
appear in transport packet, PES packet, or (table) section interpreted views.

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

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

3. To show just a few fields, click Delete all; this clears the display box, All
check box, and ‘Reserved’ field check box. Then select a field name from
the List list box and click the >> button. Repeat this until all the fields you
wish to display are listed in the Display box. If you also want to display the
Reserved field, select that check box. Finally, click OK. The changes take
effect immediately.
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4. When you have made any changes to the displayed fields, ***Warning,
display option*** appears at the top of the interpreted view window.

| Towgeom Pt | e 1 NHE - Powiion 0% 1 Ve S hyroptin 44

e v | woper e | paplosd rma L J'Il“ T II“ ||"I':-u'

5. To restore the interpreted view to the original configuration, choose
Interpretation from the Options menu, click the appropriate Type option
button, click either Add all or the All check box, and finally click OK.

Hexadecimal and Binary Views

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

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

Lt

—Wiew Type—

Transport packet
Hexadecimal

Binany

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

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

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

Trensport Packet Item 3 / 9308 =

H7T 49 3 30 O7 00 OO 00 D OD FE 15 @0 0B 01 E6 C3 4B &b CO
GA 31 BB 81 E8 87 11 88 81 CC &7 BB 84 B1 B3 0 02 48 13 B8E
HE 23 &1 1@ 11 11 12 12 12 13 13 13 13 14 158 14 1% 14 15 15
1515 15 15 16 1& 16 16 16 V& 18 I7 17 17 17 17 17 17 17 18
12 18 19 18 18 12 19 14 14 1A 18 19 18 1€ 1B 18 18 1€ 1C 1C
ic 1E 1E 1E 1F 1F 21 00 @3 01 BS 14 &2 00 01 &3 00 &0 00 a1
B2 B9 DE 83 0B 90 BB @1 B2 OB B8 3B T3 BB @0 B1 BS BF FF F3
BC B0 OB 88 61 @1 i 80 F1 2A 1F 25 25 CB DE 88 01 F8 9C T3
OF 27 9% BA 38 1E AD E7 CO T2 60 00 C5 03 28 DE &% C3 F1 BE
A& 38 DC 73 28 A3 2D B

e of

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

Transport Packet Item 3 J 9308 =
DIOB3TIT W 01080000 W 00110070 W 00110008 W 00000011

OE19860 # OOB29O0E # DDEAYOEE ¥ DOSGEODE ¥ PE8EIIE] &
TP111198 H DEE18101 H OPEBOOBE H OBBAOOBE H PBBGoDE1 ©
19789000 # 17293071 W Q1E@1017 # 1DEI00DE ® 1189090088 W
H0BE1816 # 88113881 # AEBEAAGE H OBBGA0E1T # 11197888 #

Multiplex Analyses

The Analyzer can provide valuable information about the way programs are
multiplexed into the MPEG-2 transport stream through the Multiplex Character-
istics command on the Analysis menu. The Multiplex Characteristics submenu
has three commands: Rate, Multiplex Allocation, and PID Map.

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

Tinaapai Stosnm Propsiby

W Pt flise) o |
1 —

Humb o ol programs

T | Cancel |

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

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

Allocation ~ Choose Multiplex Allocation from the Multiplex Characteristics submenu to see
a pie chart of the transport stream that shows the stream fraction occupied by
packets of each unique PID. The analyzer calculates the portion of the stream
used by the various PIDs and creates a Multiplex Allocation window.

= Mulplox Allocabos fos SAMFLL TRRF
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Check CRC

3-24

PID Map

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

m  All PIDs found in the transport stream are represented; those that are not
referenced in a PAT or PMT will appear in the hierarchic view only after a
consistency check (described un@amnsistency Cheain page 3—-26).

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

The PID map lists the PID of every transport packet in the stream. In the map,
each packet is represented by its PID, and each unique PID is color-coded
according to the type of element it identifies. For example, the PIDs of packets
that contain data for video elementary streams are displayed in light blue
characters.

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

H P10 Map for SAMPLE TRP

PHT MNII
Hudio Ot her

[ DoEaant ) ggz1 9ase paS0 BA50 BESH G
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[ OBBED2T ) 0050 15 5i

[BBBEE31) aa: i WASE ¥S0 8858 i
[BBBRART) Q050 QOSE BESA BASA Basa AESa A6

[ oREaas1 ) JASE NES0 BESE nns RASH BECH
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L off

Many MPEG-2 tables (such as the PAT, PMT, and SDT) have CRC (Cyclic
Redundancy Code) fields. CRC field values are calculated from table data during
encoding. The decoder performs another calculation from received data and
compares the result to the field value in order to verify that the received data is
correct.
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Syntax Analysis

The analyzer automatically calculates and compares (checks) the CRC of the first
PAT section when opening a transport stream file. To check all CRCs in a
transport stream, select the stream’s PSI hierarchic view and then choose the
Check CRC command of the Analysis menu. If the analyzer finds CRC errors, it
opens a message window. Each line of text in the window represents one CRC
error.

CHE analyois tor sl g sclioas

PAT - Seclion §23 - Bad CRC E
PAT - Spction £724 -> Bad CRC

PAT - Section §25 - Bad CRC

PAT - Section 26 -F Bad CHC J
PAT - Secbion #2717 -+ Bad CRC

PMT - Section 81 [FID #50) -> Bad CRC.

PMT - Spction &2 (PID 250) -> Bad CRC,

PMT - Section &3 (PIC #50) -» Bad CRC,

PMT - Section &4 (P10 240 -> Bad SHL,

PRIT - Section &5 (P10 500 > Bad CRG

ul..n & bl B IR BGA i. Boel SO J:I
L LA

Double-click on a line to open an interpreted view of the table section that
contains the particular CRC error. The CRC field value is displayed in red
characters in the interpreted view to draw your attention to the error.

To perform a syntax analysis of all elements in the transport stream file, select
the hierarchic view and then choose Syntaxic from the Analysis menu. To
analyze the syntax of one stream element, first open an interpreted view of the
element (double-click on the icon in the hierarchic view) and then select
Syntaxic from the Analysis menu. If the analyzer finds any errors, it opens a
message window that lists all the errors found, one error per line of text.

h pasaps lor Maarscha View of SAMPLE. THP

PES - item #21 [PID £50] - Fleld packet start. -» Error, nowst be 00D0001

PES - am 821 (PID #2500 - Fiekt stresm id -F arrar, the stramam i) must ba undor B O
FES - iem 821 (PID £450) - Fishit PES header data_.. -> Too marmy stulling bytes {no more
PES - fam &21 [PID #50) - Fledd 0010 -» Error. must be 0000°

PES - em 821 (PID 250] - Fleld Marker bit -> Ercor, moest be '

PES - item 821 [PID #50) - Fiehk Marker bit -» Error, moest be 1

PES - ram 821 (PID #8500 - Fledkt Marker bit -> Error, muest ba '

FES - iem 821 (PID 8450) - Fiehi marker W -: Ercor, st be ')

PES - fam &21 [PID #50) - Fleld Shutting Bytes -» Numbar of stutfing bytes. Brror. all byt

+| | i |

Each line in the syntax analysis window represents one error. Double-click on
the line to open an interpreted view of the item that contains the error. The
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Consistency Check

PSI Consistency Check

3-26

erroneous field value(s) are displayed in red characters. Double-click on the
value rectangle, as shown below, to confirm the error.

BAMPLE TR -» PES FiD 58

I FEC Fubri I s 31 - Pilien O =
il ik
[

!'rrnr..'mu:-;l fer SO0
I | m‘ - wels mam

pepyrte | | oopral = | | FISOTE g g | [THoxd waEral
cad Eap moka g gy wn Vg

i

The analyzer can check for consistency within both PSI (MPEG-2) and Sl
(DVB) hierarchies. To perform a consistency check, select the window contain-
ing the hierarchic view and then select Consistency Check from the Analysis
menu.

NOTE. The analyzer automatically performs a PSI consistency check on the first
2000 valid transport packets when you first open a transport stream file. Errors
can easily occur in later packets; always conduct a manual consistency check to
be sure of discovering all consistency errors in the transport stream file.

If the analyzer finds any consistency errors in a PSI hierarchy, it opens a window
similar to the next illustration; each line of the window represents one error.
Double-clicking on a lineloes nohave an affect. However, the analyzer does
redraw the hierarchic view after a consistency check to show errors with special
icon symbols as listed in Table 3—4 and shown on page 3-27.

sa M ossags dor Mearaarhio View of D] SAE THF MEE

- Thiere i ne PES packet im PID #167
> Thiare s e PES packeat im PID #1360
-3 Pl #6Y9 i referenced in PWT, Dut does nol edst
-» PID B 36 s referanced as ECGM, but doas not exdst J
» PID B2 36 bs referenced as ECM, bul does not esdsh
- PIC FAY is Tound n the streanm, but not referanced,
-2 I 809 s found m the stream, but not referencad,
ICAITS B0 T f- Fsic il B R avbee covs B 1F st Bad o sl £
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Table 3-4: PSI consistency error symbols

Symbol Significance

A red square (border) surrounding a base icon indicates that the data does not
match the stream type declared in a PSI table.

Arred X over a base icon indicates that a specific PID, declared in a PSI table,
cannot be found in the transport stream.

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

No PES packet in PID #136, and
PID #69 is referenced in PMT but does not exist (0x45=69)

=

FL LiaZh
Hew {4
[ ] FHT [ 1o | ap, |
PID #236 is referenced as ECM but does not exist (0XEC=236)
Hals|
-

PID #81 is found in the stream, but not referenced (in the PAT or a PMT)
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SI Consistency Check  If the analyzer finds any syntax errors in an Sl hierarchy, it creates a message
window that lists the errors. The Sl consistency error messages use the abbrevi-
ations listed and defined in Table 3-5.

. Moanage for DV SAME THF -5 0V

HRERE THTRA ANALY SIS iasds
MIT anahysis

- SDT analysis :

snmnn [NTER AMALY 515 sneen

MIT € SOT anahsis
‘Warndng MIT [Tid 64 Hid 1) L0 - no serdee essocialed to the pair (Tsid 1066 Onid 1)
Warndng MIT [Tid b4 Mic 1) L1 -no sarvice assockated to the pair (Tsid 1068 Gnid 1]

wwwen P <3 51 analysis wewss

brrar EIT ; There 15 no E11 presentfollowing for this actieal fransport stream
Error TOT : There is no TOT in this ransport siream

FaT -3 WIT anabysis

- FAT -3 507 analysis
il | 1|

Table 3-5: Sl consistency error abbreviations

Abbreviation Meaning

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

FDL First descriptor loop

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

Tidn Table_id=n

Tsid n Transport_stream_id =n

Sidn Service_id=n

Onid n Original_network_id=n

Eidn Event_id=n

Bidn Bouquet_id=n

Pnn Program number n

Snn Section number n

Vnn Version number n
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PSI/SI Rate Analysis

To perform a PSI/SI rate analysis of a transport stream, select the hierarchic view
and then choose the PSI/SI Rate command from the Analysis menu. The
analyzer opens a window that contains tabulated information about the various
tables (PAT, PMT, NIT, SDT) in the transport stream and the frequency of their
insertion into the stream. Table 3—6 explains the columns in the PSI/SI rate table.
(Notice that the rate table refers to each PSI/SI table occurence as a “sub table.”)

~ O SAMP THRP -3 P51 7 51 el
P15 mie Wl lplea it 2010 00 Db
EF‘ ilimies | a0 | Tabie Iehgth | Fane | O ired | Dlin D
AT lwEid | LW | ® |18%| 2 | nEm
CAT 13TIME | I = [Licd ] . 0T
(PR prag 311 | | = | 1
FMT prag 10 I 1
EMT prog @AIT | ICE3H | 002% | 1% |608| & 1
FMT pog NG| #1000 | 0008 | 155 |aod| 3 | i@l
T pr=g AR ) 1 | OIS [B-r] T 2 orme
PIRT jang W] 1T | (1T | Y3 PATRE] 3 [ LT
FET I gﬂ'ﬂ"' ITEaa | 0132 1= L - [rler 4]
EMT prog @D | 51152 | QXKD | 12 |5 E 0 1
PHT prg Q0G| 351383 | DamE | 1= |all| =@ | ooes
RET pr=t T ) RO [XIaT 1 FIT 2 03T
HIT stnal ][] 1
SIE | e ! i
21 i

Table 3-6: Information in the PSI/SI rate table

Column Reports

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

P.in sec. The average time (period, in seconds) between consecutive table occurrences;
(P. in bytes)*(8 bits per byte)/(multiplex rate)

Table length | Table size in bytes

Rate The average subtable bits per second of transport stream,; that is, the table
length in bits divided by the average period.

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

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

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

m  The times listed depend on the analyzer’s calculation of the multiplex rate. It
is good practice to check the multiplex rate before conducting a PSI/SI rate
analysis and to correct the result if necessary. Refdutiplex Rateon
page 3—-22, for more information.
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Timing Analyses

3-30

PCR Analysis

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

The MPEG-2 System Analyzer can conduct two types of timing analysis: PCR
(program reference clock) and PTS/DTS (presentation/decode time stamps). The
PCR “clocks” are encoded in transport stream packets and pertain to a given
MPEG-2 program. The PTS/DTS are encoded into PES packets and pertain to
that elementary stream only.

PCR analysis can be broken into three distinct tasks or capabilities:

®  You can view a graphic diagram of the PCR clocks of each program in the
stream.

®  You can learn more about each PCR clock.

®  You can search for errors in the clocks of one program or all of the programs
in the transport stream.

Viewing a PCR graphic diagram. To see a graphic diagram of the PCRs in a
specific program, use thight mouse button to click on the PMT or TS (with
PCR) icon and open the shortcut menu. Hold the button down and highlight the
PCR Analysis command—as shown below—and then release the button to
begin the analysis.

=

Section Transpor Packets
Check CRC kF:'EZF:. Analysis
KF:I CR Analysis
-STD Analysis

(You can also begin PCR analysis by choosing PCR from the Analysis menu. A
dialog box will appear. Enter the number of the program you wish to analyze and
click on OK.)

The analyzer opens a PCR graphic view window. Typically, the first view
contains the ten clocks found first in the transport packets of the selected
program. Each clock face icon represents one PCR clock. The arrow leading
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down from the clock icon to the time line is normally black; it is red (on the PC
display) when analysis has detected a clock timing error.

Use either the commands in the Edit menu or the command buttons on the lower
toolbar to view the remaining clocks (of the selected program) in the transport
stream.

Listing PCR values. Double-click on a clock icon to list detailed information
about the clock.

B POA ol SAMELE THP [FID b Progeam 1)

B El e L1 [

o

W]

FCH Berie - T241 mmits

F'LH Exinnsian 22 T umibs

PCA Valee [PLIY) - D.NBOEEIATRS ace
Intempalaied PCAH [FCAI) - D.0BOSI9RS sec
FCHI - FCHY 0,0000NEE gec
Previows PCA &erbved Sinee © 0.040056A0F aee
Packet Mumder - 6536

Facket Number of P G 12

o

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

If a PCR analysis results in many PCRI-PCRYV errors, check the multiplex
rate as described on page 3—22. In the case of an isolated PCRI-PCRV error,
always check the previous PCR for accuracy.

Previous PCR Arrived Since. Previous PCR Arrived Since is the time
elapsed since the previous PCR of the same program. Any value over 0.1
second is an error and is displayed in red characters.
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3-32

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

m  Packet Number of PID. Packet Number of PIDidentifies the packet that
contains the PCR relative to all packets that have the same program ID. To
display an interpreted view of the packet, double click on thertFROR
(freight car with clock) icon to open an interpreted view of the ®°ID
packets, and then go to the packet with the same item number.

To list the values for all PCRs shown in the graphic view window, either choose
Add view from the Window menu or click on the add view command button in
the upper toolbar. Then choose PCR Values from the View Type submenu.

Searching for PCR errors. As mentioned earlier, PCR errors are indicated by red
arrows in the graphic view. The erroneous information will also appear in red
characters on the PCR value lists. One way to search for PCR errors is to open a
PCR graphic view and then click the next error command button on the lower
toolbar.

Another, better way to search for all PCR errors in the entire transport stream file
is to use Automatic analysis. Automatic analysis is explained in detail beginning
on page 3-44; follow this procedure to search for PCR errors only:

1. Choose Automatic analysis from the Options menu. An automatic analysis
options dialog box appears in the analyzer application window.

2. Clear all check boxes except the one corresponding to PCR clocks. Then
click on OK.

Uphon s nulomnbc nnmfyais

Chomes e anahees you wan
lix Ban pestlurmmad by the
Eatorealic analyirs

T Symmnc

T Conaistancy
™ PSS e

¥ PCH clocks

™ PTS/0TS stamps Cancel |
T Bumanlic

™ Uymemic
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3. Select the PSI hierarchic view of the stream you wish to check for PCR
errors.

4. Choose Automatic from the Analysis menu. An automatic analysis status
window appears to show the progress of the PCR analysis.

B Aviomalic analysis fos PCF_SAMP THF

Hakus Fiersuil

Fmitaedc
Consistency
PENS| rate

PCR Running.
PTSIOTS
semantic

Dymaimic

5. When the analysis is complete, either OK (black characters) or Errors (red
characters) will appear in the PCR result cell.

PSES| rate
FCH Comnpletbed Errors
PTIHDTS

6. If errors are reported in the PCR result cell, double-click on the cell. A
window containing a list of errors appears. Each line of the list represents
one PCR error.

ma PR clock analyess fos PCH_GSAMP TR

FCR - item #19 (P10 #305) -> more than 100 ms without PCR Teld =
PCH - ham #2909 |(FID F209) - real PCR and interpolatad PCR are differant

PCR - item 820 (P10 820%9) <> more than 100 ms withoul PCR Teld

PER - Bam 821 (P10 #209) -3 real PCH and iInterpolated PCR are differant

PGH - Hoem 822 |PID F209) <> res PCR and inferpolated PCR are differoent

PCR - em 823 [PID #209) -> real PCR and interpolated PCR are ditferant

PCH - ham #2909 (FID F305) -> resl PCR and interpolatad PCR are differant

PCR - item 820 (P10 #305) > more than 100 ms withoul PCE Teld

7. Double-click on a line to create a PCR graphic view that contains the
erroneous clock. Double-click on the clock icon to create a window that lists
the PCR values.
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PTS/DTS Analysis

3-34

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

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

Viewing a PTS/DTS timing diagram.

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

=5 mEE

Trareeoit Pachats

1
LR Pis Mk

2. Release the button. A PTS/DTS timing diagram window appears, showing
the first four PTS/DTS “events” and the closest PCRs. Table 3—7 explains
the icons used and lists the information you can display by double-clicking
on each icon.

M PTS/0TSE ol DEFALLT. TRP (P10 0. Progeam 1_£5 1) MEE
|FTEETE Cled Viewr | FTHBTS o | 14
o e
4 A 3
LR e L] LEE ]
[A] g [F
|A el {I
1 =1
Al [
El P
e of

NOTE. You can also begin PTS/DTS analysis by choosing PTS/DTS from the
Analysis menu. A dialog box will appear. Enter the numbers of the program and
stream you wish to analyze and then click OK.
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Table 3-7: PTS/DTS graphic view icons

Represents Double-click for

PCR (program clock reference) | Value
Location in transport stream (TS packet number)

. Arrival time of the PTS/DTS Value
Time since the previous PTS/DTS arrived
Location in elementary stream (PES packet number)

|58
>

D DTS (decode time stamp) Value
Location in elementary stream (PES packet number)

PTS (presentation time stamp) | Value
Location in elementary stream (PES packet number)

— AU (access unit) Begin time

End time

Size in bytes

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

o]

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

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

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

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

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

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

3. Use the Edit menu commands or the command buttons on the lower toolbar
to view diagrams of other time stamps—and search for time stamp
errors—in the same elementary stream.
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4.

To view the data for all time stamps and access units at once, choose Add
view from the Window menu or click on the Add view command button.

Then choose PTS/DTS values from the View type submenu. The resulting
window lists information about the displayed time stamps in the left column
and information about the access units on the right. The number of access
units in the display appears after “Nb Access Unit:” at the top of the window.
Incorrect values (such as equal PTS and DTS values, or an arrived value that
is later than either the PTS or DTS) are displayed in red characters.

TTESOTSE of DEFALLT. THP (P10 50 Pegeam 1. E5 1)2
PTSHOTS wadue | Hb Accass Lnit; 4
FTSDTS nidmbser 1 fccass Lnit nismbear 1
Reference PCR numbsar 12 000003007 78 sec Feaain &Ll D0a0FEI
Packet PE S nuinbser =1 End &L 01 TR44238
Arrihved vakse T RONIANE I8 sec Slze Al T B by
Previows PTSIDTS S QODEDOMD00 s Type s inbra (1)
PT5 valiss QAT O0D00 Seg Refarance lime 10
LTS value - PO 000 sex
Accass Unit number 2
PT 505 nunmib-er 2 Baqin AL IR RE EE
Referemce PCR numbser T 00013593 sex End AL L0 1554455
Packet PES numiser 43 Size Al el DT
arrived vl 114600796 s Type ; pradicted
Previous PTSIDTS SLTTA29TE B S Relerence lime '3
P15 valies T CLALDFN0000 ses
LTS value S EAT0T 000 s fecoss Linil number 3
RN ELTERT
s Beegin ALY i E'J“Jlsll_l

Searching for PTS/DTS errors. As mentioned earlier, one way to search for
PTS/DTS errors is to open a graphic view and look for red arrows leading from
A, P, and D icons to the time line. If no errors are present, click on the Next error
command button (on the lower toolbar) to search for errors later in the elementa-
ry stream.

Another, better way to check the entire transport stream file for PTS/DTS errors
is to use Automatic analysis. Automatic analysis is explained in detail beginning
on page 3-44; follow this procedure to search for PTS/DTS errors only:

1.

Choose Automatic analysis from the Options menu. An Options dialog box
appears in the analyzer application window.

Clear all check boxes except the one corresponding to PTS/DTS stamps.
Then click on OK.

Select the PSI hierarchic view of the stream you wish to check for errors.
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Semantic Analysis

4. Choose Automatic from the Analysis menu. An automatic analysis status
window (as shown on page 3-33) appears. When the analysis is complete,
either OK (black characters) or Errors (red characters) will appear in the
PTS/DTS result cell.

FLH [ I
|F‘T?I'I-T!'i |-I.':|:-.||||:|Inrn-el Errors | ‘
| semantic | |

5. Ifthe PTS/DTS result cell reports errors, double-click on the cell. A window
containing a list of errors appears. Each line of the list identifies an incorrect
time stamp and describes the error.

6. Double-click on a listed error to create a PTS/DTS graphic view that
contains the erroneous time stamp. A red arrow leading from an icon to the
time line indicates an error. Double-click on the icon that represents the
incorrect time stamp to create a value window for the stamp.

Perform the following steps to conduct a Semantic analysis of an MPEG-2
transport stream:

1. Select the PSI hierarchic view of the stream you wish to analyze.

2. Choose Semantic from the Analysis menu. If the analyzer finds any errors, a
message window, containing a list of the errors, appears.

r.ill-.-..| 36 lor Meprarchio View of SAMPLE. THP
T4 - iben #E508 - Field: continuity coumter -» hadf Counter Sequendce
PES - rhem 821 (PID #50) - Fiekt stream id -» PES packats of the same PID shall b

A 1|

3. Double click on a list entry to create an interpreted view of the item that
contains the error.

NOTE. The error description in the message window identifies the item and field
containing the error. The analyzer does not identify semantic errors with red
characters or special symbols in the interpreted view.
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Dynamic Analysis

3-38

Visual Mode

4. For more information about the erroneous field, double-click on the name of
the field that contains the error.

B 00 ¢ R ¢ i | LR NN T | LITHA
e :7!..-'1_-;.-\.:-..-\... o il -] ] [ ks
el il S Ty ok g Eail rmowed
| o]
1= I | I | T |

T

Sl The continuity_counter s a4
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each Transport Stream
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Th canbinuity_counler wraps
around to 0 after is masdmum
wahsr. The continuity_counter
el ot e incremarnted
wihian tha
adlaptation_flisld_canbral of
the packet equals 160" or 100
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The analyzer can conduct three types of dynamic analysis.

m  T-STD, which checks the selected program against the (transport stream
target) decoder model that is defined in the MPEG-2 standard.

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

®  Smoothing buffer simulation

Both T-STD and LTW analysis have a visual mode that you can toggle on and

off by selecting Visual TSTD and LTW in the Options menu. Visual mode
graphically represents the contents of the various decoder buffers, shows the
progress of the analysis, and provides a way to abort the process; it does,
however, increase the time required for the analyses. Visual mode selection does
not affect how the analyzer reports errors. Toggle visual mode on or off before
you begin a T-STD or LTW analysis.
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T-STD Analysis ~ The MPEG-2 System Analyzer can perform T-STD analysis either on a selected
program in the current transport stream or on all programs in the stream.

Analyzing a Selected Program. There are two ways to begin analysis of a single
program:

m  Click on the appropriate PMT icon with thight mouse button; then choose
T-STD Analysis from the shortcut menu. The analyzer checks all video and
audio streams in the program, and, if visual mode is selected, creates a
buffering simulation window, as shown on page 3-40. The graphic simula-
tion shows the buffer use of the first video stream and the first audio stream
listed in the PMT.

Rladp Lt 5

D TS

=l

m  With a hierarchic view selected, choose T-STD from the Dynamic submenu
of the Analysis menu. A dialog box appears.

Progres number n

® &l TE packais

™ Balittied TH packiala

Eiart packal 1 |

Eded pewchad AT |
Do sliery

Yidem hrmmch siranm I

Awdin beanch sirERm |

S

You must enter the program you wish to analyze. The program number in
this dialog box refers to the order that the particular program is listed in the
hierarchic view.
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To limit the portion of the stream to be analyzed, click the “Selected TS
packets” option button and enter the starting and ending packet numbers.

The analyzer checks all elementary streams in the selected program but, by
default, shows a graphic presentation of only the first video and the first

audio elementary streams listed in PMT and hierarchic view. If you wish to
see how a different stream uses the buffers, enter the stream number
according to the order the stream is listed among the video and audio streams
in the program.

When you have entered all the appropriate information, click OK. If you
have selected visual mode, a Buffering Simulation window appears.

M r-S5Th Hulonng Simulation for DV SAKE THE (program B0105)
Froces@indg packe! @54 16 - Lurrent bme 15 THY S0 RILES Sec
THI HEI (3:]]
vipeo o —— ox —J mx
e v S FLLRE O i = I e
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AUDIO | 0% | =
Ciemm = 1 [ T = TH by
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SYSTEM. 0% ——| 4% L Abart |
oo F L o L7 v
-I'I I lj'

The Buffering Simulation window has the following features:
®m A counter that shows the current packet number
m A display of the current PCR time

®  Dynamic bar graphs of the three video branch buffers. If the program has no
video elementary stream, “***unused***” appears under each bar (instead of
size information). The buffer bars change colors to indicate the usage: blue =
normal; yellow = filling up; orange = close to overflow; and red = buffer
full.

®  Dynamic bar graphs of the three audio branch buffers that use the same
usage and color conventions as the video branch buffers.

®  Dynamic bar graphs of the two system buffers that also use the same usage
and color conventions as the video branch buffers.

®  An Abort button that permits you to pause or end the simulation before the
end of the stream.
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T-STD analysis can take several minutes, depending on the size of the transport
stream file. If the analyzer encounters buffer overflow or underflow errors, it
creates a message window and lists the errors. At the end of analysis, all activity
in the Buffer Simulation window stops; if you are not using visual mode, the
analyzer presents an “End of simulation” dialog box.

Analyzing all Programs in the Stream. You can use Automatic analysis to check
the entire stream at once for T-STD buffering errors. Automatic analysis is
explained in detail beginning on page 3—-44; follow this procedure to search for
T-STD errors only:

1. Choose Automatic analysis from the Options menu. The automatic analysis
options dialog box appears in the analyzer application window.
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2. Select the Dynamic check box and clear all others. Then click OK.

3. Select the PSI hierarchic view of the stream you wish to check for T-STD
errors.

4. Choose Automatic from the Analysis menu. An automatic analysis
progress/results window appears. A Buffering Simulation winddixnot
appear, even if Visual TSTD and LTW is selected in the Options menu.
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T-STD analysis of an entire stream can tal@yminutes, depending on the
size of the file. The only way to stop an automatic dynamic analysis is to
type CTRL+ALT+DEL and use the Windows NT End Task command to quit
the analyzer application completely.

Femmantic

[hynamic Funning

When analysis is complete, either OK (black characters) or Errors (red
characters) appears in the Dynamic result cell.

| Semantic |

| [Demnamic Completed Errors |

5.

If the analyzer has found errors, double-click in the results cell to create a
message window that lists all errors, one per line.
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6.

To identify the program that contains an error, double-click the correspond-
ing line in the message window. An interpreted view of the transport stream
packet appears. Note the PID and then look in the PSI hierarchic view to find
the stream associated with that PID.

T-STD Notes.

Overflow at the beginning of the simulation may not indicate encoder
problems, as the analyzer must wait for the first DTS in the stream before
emptying the EB and B buffers. Buffer overflow after the first DTS,
however, indicates improper encoding.

T-STD errors can arise from several different sources, including PCR errors,
PTS/DTS errors, and multiplexing errors. PCR analysis, PTS/DTS analysis,
and analysis of the Multiplex Characteristics may help locate the problem.
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®  Remember that although the error message window lists the last packet that
results in buffer overflow or underflow, the cause of the error is probably
earlier in the stream.

LTW Analysis ~ LTW analysis checks the validity of the optional LTW offset and piecewise rate
adaptation fields of the transport packets that contain the selected stream. The
analyzer does this by remultiplexing the packets to place each at the end of its
legal time window and then performing a standard T-STD analysis on the
resulting transport stream. To begin LTW analysis, choose LTW from the
Dynamic submenu of the Analysis menu. A dialog box, similar to the one for
T-STD analysis, appears.
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To analyze the stream listed fourth under the program listed third in the
hierarchic view, enter 3 in the Program number box and 4 in the Stream number
box. To limit the portion of the stream to be analyzed, click the “Selected TS
packets” option button and enter the starting and ending packet numbers.

When you have entered all appropriate values, click OK. If you have selected
Visual TSTD and LTW from the Options menu, a graphic window identical to

the T-STD Buffering Simulation window (shown on page 3—40) appeatrs.
However, because only one stream is analyzed at a time, only the video or audio
branch buffers (depending on the type of stream) are used.

NOTE. If the packets of the selected stream do not contain LTW offset fields, the
analyzer conducts a normal T-STD analysis of the stream.
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Smoothing Buffer

Automatic Analysis

3-44

LTW analysis can take several minutes, depending on the size of the transport
stream file. If the analyzer encounters buffer overflow or underflow errors, it
creates a message window and lists the errors. At the end of analysis, all activity
in the Buffer Simulation window stops; if you are not using visual mode, the
analyzer presents an “End of simulation” dialog box.

This analysis simulates a smoothing buffer using the values in the smoothing
buffer descriptor field that is optional in PMTs.

To begin smoothing buffer analysis, select the hierarchic view and then choose
Smoothing Buffer in the Dynamic submenu of the Analysis menu. If the analyzer
detects any overflow or underflow errors, it creates a message window and lists
the errors. There is no graphic representation of smoothing buffer analysis.

Automatic analysis makes it possible to conduct a sequence of analyses on an
entire transport stream file with one click of the mouse button. It provides a
convenient way to screen a newly captured transport stream for a wide variety of
errors. As explained in the discussions of PCR analysis (page 3—-32), PTS/DTS
analysis (page 3—-36), and T-STD dynamic analysis (page 3—41), Automatic
analysis can be especially helpful in performing a search for errors in the entire
transport stream/multiplex, as opposed to the narrow searches of a single
program or stream conducted by initiating the same single analysis through the
Analysis menu.

Conduct an automatic analysis with the following steps:

1. Choose Automatic analysis from the Options menu. The following dialog
box appears.
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2. By default, automatic analysis includes all the listed tests. Automatic
analysis takes several seconds to many minutes, depending on the size and
complexity of the file, speed of your computer, and the number and type of
analyses selected through this dialog box. Dynamic analysis, the last
selection in the dialog box, takes much longer than all other tests combined.
Be sure you want to check all elementary streams in the transport stream
multiplex for compatibility with standard decoder buffers before selecting
the Dynamic check box. You may find it more convenient to select all
analyses but Dynamic for the first look at a transport stream and later go
back and select only Dynamic when you are ready to confirm decoder
compatibility.

NOTE. The MPEG-2 System Analyzer can conduct three kinds of Dynamic
analysis: T-STD (transport stream target decoder), LTW (legal time window),
and Smoothing Buffer. Automatic analysis includes only T-STD analysis; the
remaining dynamic analyses must be performed manually. Rebsmnimic
Analyses on page 3-38, for more information.

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

4. Choose Automatic from the Analysis menu. A window containing an
analysis status and results table appears. As the analyses proceed, cells in the
Status column change from blank to Running to Completed. As each test is
completed, either OK (black characters) or Errors (in red characters) appears
in the corresponding Result cell, depending on the results of the individual
analysis.
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If you wish to end the analysis at any time, click on Abort after current task,
at the bottom of the window.
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5. When all analyses are complete, the Automatic analysis window provides
access to detailed information about each detected error. For a list of the
syntactic errors in SAMPLE.TRP, for example, double-click in the Syntaxic
Result cell.

B Aiomalic anahysis fos SAMPLE THF
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A window that lists the errors appears in the Analyzer application window.
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6. Double-clicking on a listed syntax, PCR, PTS/DTS, semantic, or Dynamic
error leads to still more information about the error. The type of display and
information available is the same as when the individual analysis is
conducted manually (by selecting it from the Analysis menu). Double-click-
ing on a syntax error, for example, creates an interpreted view of the section
(in this case, a PES packet) that contains the error. Red field value characters
indicate syntax errors.

The MPEG-2 System Analyzer filtering capability enables finding and viewing
transport stream packets, PES packets, and PSI/SI table sections that meet one or
more criteria of your choosing. For example, you can create filters to find and
display the following stream objects:

m  Transport packets that contain the first bytes of all PES packets of a given
elementary stream (as indicated by the presence in the payload of hexadeci-
mal string 00 00 01).

®  Transport packets of a given PID in which the payload unit start indicator is
set to one.
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m  PSI/SI (table) sections of a given PID that contain a descriptor tag with a
value of 64.

m  PES packets of a given PID that lack both PTS and DTS (PTS/DTS flag set
to zero).

In defining a filter, you first specify the output level (transport packets, table
sections, or PES packets) and, if necessary, the PID. Then you enter up to three
more filtering criteria. When applied, the filter will look for packets or sections
that meet all criteria and open an interpreted view of the first item found.

Once a filter is created, you can save it to its own (.flt) file for use in later
analyzer sessions. You can also edit existing filters and save them under a new
name. You can save an unlimited number of filters and have up to five open at
any time, ready to apply to the current transport stream.

Defining a Filter 1. Choose Filters from the Selection menu; then choose New from the Filters
submenu. The first filter definition dialog box appears.
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2. Enter the appropriate information and select options as necessary.

m  The filter name can be up to eight characters long. By default, the name
you enter is proposed as the file name when you save the filter.

m  The comment field can contain up to 255 characters. Enter a description
that will help you identify the filter and its function when you later open,
edit, or apply it.

MTS 100 MPEG Test System User Manual 3-47



Using the Analyzer

m  Qutput level is the type of object that you want to find. The filter result
is an interpreted view representing the packets or sections that meet the
filter (search) criteria.

m  Enter the PID of the packets you wish to filter; you can select All PIDs
only if you have specified transport packet output.

Your selections in this dialog box fill in the blanks in the statement “I want
to find the [blank_1] items that are identified with [blank_2]...” where
blank_1 is the output level and blank_2 is either “any PID” or®ID

The remaining filter definition steps let you add “...and that [satisfies another
criterion] and [satisfies a third criterion] and [satisfies a fourth criterion].”
Strictly speaking, none of these additions is necessary, but a filter without at
least one extra criterion would do no more than you could by double-clicking
on a hierarchic view icon. The third and fourth filter criteria are optional but
may help you narrow your search to exactly the packet or section you are
interested in.

3. Click the Next button. The second filter definition dialog box appeatrs.
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4. Use this dialog box to fill the blanks in one of the two following statements:

m  Each item | am looking for must be—or contain the part of—a
[blank_3] that has a [blank_4] field with the value [blank_5].

m  Each item | am looking for must be—or contain the part of—a
[blank_3] that contains the byte sequence [blank_6].
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Where blank_3 is the Criterion level, blank_4 is a selection from the Field
drop-down list box, blank_5 is a number entered in the (field) Value box, and
blank_6 is a hexadecimal or text value entered into the last value box when
the “4 bytes search” check box is selected.

For example, you can make selections to complete the above statements in
the following ways:

m  Each item | am looking for must beP&S packethat has #TS/DTS
flag field with the values.

m  Each item | am looking for must contain the part 8ES packethat
contains the byte sequenge 00 01

m  Each item | am looking for must baransport packethat contains the
byte sequenc@0 00 01 CO

It may help to be aware of several conventions that apply to this dialog box:

®  Some criterion levels may not be available, depending on the output
level specified in the first filter definition dialog box.

m  The fields listed in the Field: drop-down list box depend on the criterion
level selection.

®  The Next button disappears when you select the Elementary Stream
criterion level or the 4-bytes search check box because the filter cannot
be any more specific than these selections.

m  Selecting the Elementary Stream criterion gives you no further options;
the Field drop-down list contains only Beginning of Access Unit (AU),
and 4-bytes search is not available. Use Elementary Stream criterion to
find either transport stream packets that contain the start of an AU or
PES packets that contain the start of an AU.

5. Click Next >> to define up to two more filter criteria; click << Previous to
return to the first filter definition dialog box; or click End to conclude filter
definition.
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Saving a Filter ~ Once a filter is defined, you can save it to a file for use in later analyzer sessions.
Choose Save from the Filters submenu (of the Selection menu). A dialog box
showing all currently loaded filters appears. Select the option button that
corresponds to the filter you wish to save; then click OK.
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A standard Windows Save As dialog box appears. The filter name (with a .flt
extension) is in the File Name box. Click OK to accept the file name and save
the filter file; enter a different name and then click OK to save the file under a
different name.
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Opening a Filter ~ To open a previously saved filter, select Open from the Selection/Filters
submenu. If no more than four filters are already loaded, the standard Windows
Open dialog box appears. Select and open the filter as you would any document
from within any Windows application.
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If five filters are already loaded, the dialog box showing all currently loaded
filters appears. Select a filter to be replaced by the filter you are opening and then
click OK. The Windows Open dialog box now appears.
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Editing a Filter ~ Follow these steps to edit an existing, open filter:

1. Select Edit from the Selection/Filters submenu. The filter list dialog box
appears.

2. Select a filter and then click OK. The first filter definition box, with current
filter selections and settings, appears.

3. Proceed as if you were creating a new filter (see page 3-47), changing
existing selections and making new ones as necessary. When you are done,
click End.

If you change the name of the filter in the course of editing it, the new name will
appear in place of the original name in the filter list dialog box. Note that the
saved filter file is not affected. You may save the edited filter as described under
Saving a Filter Use the original name if you wish to overwrite the old .flt file;
enter a new name if you don't.

Applying a Filter 1. Open an existing filter, or create a new one.

2. Select the hierarchic view or a transport packet (interpreted) view of the
transport stream.
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3. Choose Apply from the Selection/Filters submenu. The filter selection dialog
box appears.
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4. Select the option button that corresponds to a named filter. The comment
field applies to the selected filter.

5. Click OK. The analyzer displays an interpreted view of the first packet or
section (if any) that satisfies all filter criteria. Use the lower toolbar
command buttons to move among all items in the stream that meet the
criteria. Notice that window heading reminds you that this is a filtered view
and that messages at the top of the window provide useful information about
the items found.
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If the analyzer finds no item that satisfies all filter criteria, it says so.
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Extracting and Saving Stream Elements

Transport Packets

The analyzer allows you to extract transport packets, PES packets, PSI and Sl
tables, and elementary streams from the from the current transport stream and
save them to disk files for later use or analysis.

To save a portion of a transport stream, double-click on a hierarchic view TS
(engine and tender or freight car) icon to open an interpreted view of the
transport packets. Then choose Save As from the File menu or click the Save
command button on the upper toolbar. A dialog box appears.
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Make the appropriate selections and click OK. A standard Windows Save as
dialog box opens, with the file type set to Transport Stream (.trp). Select the
appropriate drive and directory, enter a file name, and click OK.
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PES Packets

PSl and S| Tables

To save some or all of the packets in a PES stream, open an interpreted view of
the PES packets and choose Save As from the File menu or click the Save
command button. A dialog box appears.
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Make the appropriate selections and click OK. A standard Windows Save as
dialog box opens, with the file type set to Pes Stream (.pes). Select the appropri-
ate drive and directory, enter a file name, and click OK.

To save one or more sections of a particular table (PAT, PMT, NIT, SDT, for
example) in the transport stream, double-click on the hierarchic view table icon
to open an interpreted view of the section. (If you want to save more than one
section, click the End button on the lower toolbar to go to the last section and,
more importantly, discover the number of sections in the stream.) Then choose
Save As from the File menu or click the Save command button. A dialog box
appears.
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Elementary Streams

The Options Menu

DVB Option

To save a particular section or sections, enter the appropriate From and To values
(if you clicked the End button before choosing Save As, the number of the last
section appears in the To box). Click OK to open A standard Windows Save as
dialog box. The file type matches the type of section (for example, PAT/.pat).
Select the appropriate drive and directory, enter a file name, and click OK.

To save an elementary stream, double-click on the stream icon in the PSI
hierarchic view. A Save as dialog box appears with the file type set to match the
type of stream. Select the appropriate drive and directory, enter a file name, and
click OK.
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The options menu provides you a way to customize analyzer configuration and
to save your configuration choices in a file so you can easily restore them in
future analyzer sessions.

Select DVB in the Options menu to activate/deactivate recognition of DVB
syntax and semantics.

I 193

17 IDTEAT 17

»~DVB (DVB recognized) DVB not recognized

When DVB is not selected, the Sl hierarchic command disappears from the
Selection menu, and the analyzer interprets any DVB Sl sections as private
sections. Activate DVB when you are analyzing DVB Sl streams; deactivate it
only if you know the streams you are analyzing contain no DVB elements.
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Visual TSTD and LTW

Output Messages in File
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Base

This selection determines whether the T-STD and LTW dynamic analyses are
conducted as visual buffer simulations or “in the background.” ReMstl
Modeon page 3—-38 for more information.

Select this option to automatically save error messages and the contents of error
message windows to a text file.

If this option is selected and you open a file of a transport stream with PAT CRC
errors, for example, the analyzer writes a list of the errors to a ASCII text file.
The file receives the name of the transport stream file, but has a .log extension; it
is saved in the directory specified through the Options menu Directories
command. You may read the .log file with any ASCII text editor, such as the
Windows NT Notepad application.

The analyzer similarly creates a .log file when necessary and saves any message
window error lists that are generated during stream analysis. Examples of error
lists are those that can result when you conduct a syntax analysis or a consisten-
cy check and those that result when you double-click on an “Error” result cell
after an automatic analysis.

Remember that selecting this option can, over time, result in many error log files
in the Message directory. It is good practice to periodically delete outdated files.

The Base command opens a dialog box for selecting the numeric base used in the
hierarchic and interpreted views. You may find it more convenient to remember
that F2 is the shortcut key for toggling between the two settings.
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Font  Use the Font command in the Options menu to change the typeface used in the
hierarchic and interpreted views. Choosing the command opens a dialog box for
selecting font, style (hormal, bold, italic), and size. Make your selections and
click OK. The display changes immediately.
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Directories  Use this command to specify default directories for output messages and
configuration files. Enter the complete paths in the Message directory and
Configuration directory text boxes; then click OK.
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Automatic Analysis  Use this command to configure the automatic analysis sequence. Refer to
Automatic Analysisbeginning on page 3—-44, for complete instructions.

Interpretation Choose this command to control the information that appears in the transport
packet, PES packet, and section interpreted viewslinBarpreted View Options
on page 3-20 for a full explanation.
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Configuration

All selections you make through the Options menu change the analyzer
configuration. The configuration in use when you exit the analyzer application is
restored the next time you start the program. The three configuration commands
in the Options menu let you save one or more configurations to files for later use
and allow you to easily return to the default configuration.

Save Configuration. Use Save configuration to save the current option settings to
a file. A standard Windows Save as dialog box opens. Be sure to select a Drive
and Directory that will make it easy to later retrieve the file; then enter a
descriptive name for the configuration file and click OK. The file receives the
extension .acf by default.

Read Configuration. Choose Read configuration from the Options menu to restore
a configuration file that you saved earlier. A standard Windows Open dialog box
appears. Change the Drive and Directory if necessary and then select the file
name. Click OK to restore the configuration saved in the file.

Set Default Configuration. Choose Set default configuration to restore all the
default analyzer settings. A dialog box appears to give you one more chance to
reconsider. Click OK to confirm the command. The following settings make up
the default configuration:

Option Default Setting
DVB Not selected
Visual TSTD and LTW | Selected
Output messages in file | Not selected

Base Decimal

Font Times New Roman, Regular, seven point
Directories See note below

Automatic Analysis All analyses selected

Interpretation Neither field Length nor Position displayed

All fields displayed for all types of interpreted view

NOTE. When you select Set default configuration, the message and configuration
directories are changed to the directory that contains the most recently opened
file. This can cause confusion because the directories remain the same until you
change them through the Options menu Directories command, read a saved
configuration file, or—after opening a file from a different directory—again
select Set default configuration.

MTS 100 MPEG Test System User Manual



./ |
Using the Multiplexer

Overview

Definitions

File Conventions

This section is intended as a reference for the Multiplexer application. When nec-
essary, the Multiplexer automatically starts the MTS 100 Edit Table application.
Refer toUsing the PSI and Sl Table Edittreginning on page 3-103, for in-
formation about Edit Table. Save your changes and close Edit Table before re-
suming work in the Multiplexer window.

With the MTS 100 MPEG Test System Multiplexer application, you can specify
the characteristics and contents of an MPEG-2 or DVB transport stream and then
generate a file that contains the transport stream for use in testing MPEG-2 or
DVB hardware or software applications.

The use of the terms “multiplex” and “transport stream” in this section may
cause confusion. In practioultiplexingis the process of combining and
arranging the program data and (PSI and Sl) overhead so it can be transmitted
and later decoded; this application is called the Multiplexer because that is what
it does. The product of the process is both a multigleka transport stream.

Technically speaking, Biansport streanis a digital data structure, defined in
ISO/IEC 13818-1, that is tailored to communicate one or more programs
encoded according to MPEG-2 standards. The transport stream data may be
broadcast, transmitted, or stored in a computer file as it is on the MTS 100
system and data store disks.

When it generates a transport stream, the Multiplexer combines information from
elementary stream files and table files according to instructions contained in a
configuration (.cfg) file.

Video elementary Audio elementary
stream files stream files
| |
Link | | Link
BAT file ¥
NIT file Links . — Transport
SDTfile ————| Configuration file ~ f——— ¢raam
EIT file files
RRST file A
| Link
I
Data files
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To create an MPEG-2 or DVB transport stream with the Multiplexer, you must
first create a configuration file that contains all the instructions for making the
desired transport stream. The configuration file contains general information,
such as the Mux Rate, and also links to other required files, such as the video
elementary stream files and PSI and Sl table files. (You can create the BAT, NIT,
SDT, and EIT files, if necessary, with the Edit Table application.)

The configuration file is similar in structure to a Windows *.ini file. An example
configuration file appears at the end of this section, beginning on page 3-99. The
configuration file is independent of the transport stream, which allows you to
create transport streams with only minor variations by using the same base
configuration file.

The overall procedure for creating a transport stream with the MTS 100
Multiplexer is as follows:

1. Create a new configuration file with default information.
Add stream icons to program 1.
Add more programs and stream icons as desired.

2
3
4. Associate Video, Audio, and Data files with all stream icons.
5. Add and edit SI (DVB) tables, if necessary.

6

Edit multiplex, PSI table, and program parameters as necessary; confirm that
the highest actual multiplex rate does not exceed the rate chosen for the
multiplex (transport stream) as a whole.

7. Generate the transport stream file from the configuration file.

A tutorial for creating an MPEG-2 configuration file and transport stream begins
on page 2-45; a tutorial for creating a configuration file with DVB information
begins on page 2-83.
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Getting Help  Remember that additional information about almost every aspect of Multiplexer

operation and MPEG-2/DVB bit streams is available from two convenient
sources:

m  The Contents command on the Multiplexer Help menu

m  The MPEG-2 Help utility, which contains much of the ISO/IEC 13818-1
MPEG-2 standard in Windows Help format. Start this utility from the
Tektronix MTS100V2.1 submenu.

[ -

= Dam Swom Comml
& 0VE Chanrel Coding and Decoding
& EmarInjecior

“A bk

You can access either source any time you are using the MTS 100 Multiplexer.

Starting the Multiplexer

To start the Multiplexer, select it from the Tektronix MTS100 V2.1 submenu of
the Windows NT Workstation Start menu.

N e Aankoer
= Dats St Coval
_j Preginss | [%E Chasrel Coding and Decoding
; 2 Emror Injecior
3 Documents " & WPEG-EHeip
= ﬂh Wq: L]
- M Pscial e
By 4] End * B RandmaFile
F G - SetCarb
H - - B Takle Edem
-E & ks Eisld
b Il Shyi Down |

W St 1 Tekanris MTSI0EVE |

NOTE. You cannot start the Multiplexer application if either the MTS 100
Analyzer or the MTS 100 Data Store Administrator is running.

The Multiplexer application window opens to its most recent size and screen
location; size the window and position it as necessary on your Windows NT
desktop.
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The Application Window

The Multiplexer application window has the common Windows features: a title
bar, a menu bar, a tool bar, and a status bar. Once you open a new or existing
configuration file, the center workspace is divided into three parts: the duration
gauge, the rate gauge, and the multiplex window.

Duration gauge Multiplex window

Title bar — M EESEIN L LT ] = E
Menu bar — Fis Edd plubplss Yiew Opiora Help

TooIbar—»iM |i|:| |i| Elﬁ

| 3
Pérdtmples: Rate Herrcher Viewr =1

L0 030080 My ﬂ:‘-.'l.u.ulﬁ-: Fane = 1. DOT000 ML
MG

- P Perined = i1 { (61800 ¢

EH
Rate gauge > _[.| FMT PID waluss - Traespies Siesoen 10 = |

FAT

I defrik - Fennad = 03000 5
T

—|i| BAMILE FHT

| 0.013088 MELas —
E Pragmen 1 - Start Delay = 000000 5 - PCE Penad = 0040 5
| From 0 Be TETa
| i -
| ToOODs
| i | o]

Status bar —»

Menu Bar and Tool Bar ~ The Menu Bar accesses the six main Multiplexer menus. The command buttons
on the tool bar provide convenient shortcuts for many menu commands.

File Menu. Use the commands in the File menu for creating new files, opening
existing files, saving files, closing files, and exiting the Multiplexer application.
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You can choose the New, Open, and Save commands by clicking the equivalent
command buttons.

Mew
Open
Sawe
Save As
Close
Exit

New Open Save

Use To

New Open a new configuration file

Open Open an existing configuration file

Save Save the current configuration file

Save As Save the current configuration file under a new name
Close Close the current configuration file

Exit Close the Multiplexer application

Edit Menu. Use the Edit menu to add and delete items in the configuration file
hierarchy. Both commands on the Edit menu have command button equivalents.

® =
Add

Delete Add Delete
Use To
Add Add an item to the multiplex
Delete Delete the selected item (and any sub-items) from the multiplex
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Multiplex Menu. The Multiplex menu has one command; choose it or click the
equivalent command button to generate a transport stream file (also known as a
“multiplex”) according to the instructions in the configuration file.

Go (generate

a Multiplex)
Use To
Go Create (generate) a transport stream file from the configuration file

View Menu.

Hierarchic E-_

5ynamic Hierarchic  Dynamic
Use To
Hierarchic Display a hierarchic view of the configuration file
Dynamic Display a timing diagram of the programs listed in the configuration
file

Options Menu. For more information, refer tdhe Multiplexer Environment
beginning on page 3-73.

Options

DB
Crnamic Sl

Directories...

Save Environment
Load Emvironment
Default Environment

Use To

DVB Toggle DVB required table files (SI) on and off
Dynamic S Toggle Dynamic S| on/off

Directories Configure default directories

Save Environment Save the current options settings to a file
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Use To

Load Environment Read and apply a previously saved environment

Default Environment Reset all options to the default settings

Help Menu.

Contents
Uszing help

About MPEGZ system multiplex

Use To
Contents Open a Help window specific to the Multiplexer application
Using Help Display standard Windows help (about using help)

About MPEG 2 System | Display the Multiplexer application version and copyright
Multiplexer

The Duration Gauge  The duration gauge is active only during multiplex (transport stream) generation.
The gauge shows 0% until you choose the Go command from the Multiplex
menu or click the equivalent command button. Then the gauge shows what
portion of the operation is complete. When the entire transport file has been
generated, the gauge shows 100%. The gauge returns to 0% when you close the
configuration file and later reopen it and when you save the configuration file
under a new name. Refer@enerating a Multiplexbeginning on page 3-98, for
more information.

The Rate Gauge  The rate gauge shows the portion of available transport stream capacity that is
used for program data and overhead. The target, maximum multiplex rate
appears above the gauge. The highest actual rate appears below the gauge. The
actual rate is calculated with the following formula:

Rate = PSl rate + Sl rate + Video rate + Audio rate + Data rate

Below the actual rate is the time period during which the highest multiplex rate
occurs.

NOTE. The actual rate number and the time it occurs are the worst case for the
resulting transport stream. To see the rate across the entire transport stream,
change to the dynamic view; refertbe Dynamic Viewon page 3-71, for more
information.
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The Multiplex Window

The color or the rate gauge bar depends on the portion of the available rate used
by the highest actual rate as listed in Table 3-8.

Table 3-8: Multiplex rate bar colors

Actual rate/maximum rate Bar color

0to 69% Green
70% to 89% Yellow
90% and above Red

Notice that you can create and save a configuration file with greater than 100%
mulitplex rate usage. However, the application warns you of multiplex overflow

if you attempt to generate a transport stream from a configuration that uses more
than 100% of the available multiplex rate.

The Multiplex Window displays the current configuration file in one of two
forms: the hierarchic view and the dynamic view. The hierarchic view is a
graphic representation of the transport stream/multiplex configuration that uses
icons to show the interrelationship of stream components. The dynamic view
shows the timing relationships between the various programs in the transport
stream; it is very useful for seeing how the programs use the available multiplex
rate and for resolving timing conflicts.

The multiplex window views are explained later in this secfidr Hierarchic
Viewis next;The Dynamic Viewegins on page 3-71.
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The Hierarchic View

Hierarchy Icons

The hierarchic view uses icons to show the interrelationship of transport stream
components and is the workbench for assembling and editing transport stream
configuration files. When you create a new configuration file or open an existing
one, the configuration appears first in the hierarchic view, as shown below.
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Each transport stream item is represented in the hierarchic view by a unique icon.
Table 3-9 lists and explains all of the icons and lists the actions you can perform
by clicking the icon with either mouse button (in all cases, click once with the

left button to select the icon and the item it represents).

Some items (and their icons) apply only to DVB streams and can appear only
when DVB is selected on the Options menu; refdrtgironment Optionon
page 3-73, for more information.
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Table 3-9: Hierarchic view icons

Icon

[tem

Double-click to

Right-click?

Multiplex. This is the main icon for the configuration file.

Required.

Set multiplex rate and start time

Yes, collapses/expands
the hierarchy at this icon

B
E=]
H J

Program Specific Information (PSI). MPEG2 decoders use
PSI when demultiplexing the programs in a transport stream.

Set the PSI period

Yes, collapses/expands
the hierarchy at this icon

Pl Required.
e Program Association Table (PAT). The PAT provides the Read and set the PIDs of No
correspondence between each program in the stream and the | associated tables and programs
TAT PMT that describes the program. The PAT is always
identified with PID 0.
Required.
Program Map Table (PMT). The PMT specifies a PID value Edit the PMT (with the Edit No

for each elementary stream associated with the program and
describes the program components. Some transmission
systems (such as Grand Alliance and DVB) require specific
PID values.

Required.

Table application)

Service Information (SI). Sl consists of up to five tables (NIT,
BAT, SDT, EIT, and TDT) and provides information on
services and events carried by this multiplex, different

Add or edit DVB table files (NIT,
BAT, SDT, and EIT); set TDT
parameters

Yes, collapses/expands
the hierarchy at this icon

81 )
multiplexes, and even on other networks.
Required for DVB configuration files.
) Network Information Table (NIT). The NIT provides Select or edit the NIT file and No
Nit information about the physical network. set the NIT period
HII Required; found under the PSI icon for non-DVB and under
the Sl icon for DVB configurations.
Bouquet Association Table (BAT). The BAT provides Select or edit the BAT file No
@ information regarding service bouquets (collections of
EAT services that are marketed as single entities).
Optional. (DVB only)
Service Description Table (SDT). The SDT contains data Select or edit the SDT file No
describing the services in the system such as names of
T services, the service provider, etc.
Optional. (DVB only)
) Event Information Table (EIT). The EIT contains data Select or edit the EIT file No
Eit concerning events and programs (a concatenation of one or
BT more events under the control of a broadcaster), such as
event name, start time, duration, etc.
Optional. (DVB only)
3-68
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Table 3-9: Hierarchic view icons (Cont.)

Icon Item Double-click to Right-click?
Time and Date Table (TDT). The TDT provides the UTC time | Set TDT parameters No
and data information
T Optional (DVB only).
Program. A multiplex can have up to 20 programs. Set the PCR period and pro- Yes, collapses/expands

Required. Each transport stream must have at least one
program with one elementary stream.

gram start delay.

the hierarchy at this icon

Video Elementary Stream. A program may have up to 5 video | Select a video elementary No
elementary streams and up to 10 elementary streams of all stream or set stream parame-
types. ters.
Optional (although each program must have at least one
elementary stream).
PR Audio Elementary Stream. A program may have up to 5 Select an audio elementary No
‘é audio elementary streams and up to 10 elementary streams stream or set stream parame-
STDIC of all types. ters.
Optional (although each program must have at least one
elementary stream).
Data Elementary Stream. A program may have up to 5 data Select a data file or set stream | No
elementary streams and up to 10 elementary streams of all parameters.
DATh types.

Optional (although each program must have at least one
elementary stream).
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Collapsing and Expanding  You can expand or collapse the hierarchy structure below several hierarchy items
the Hierarchy by right-clicking the icon. For example, if you right-click the PSl icon...
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...the hierarchy will collapse below the icon, hiding the PAT and PMT. This is
useful if you are working with large number of programs that also have large
numbers of elementary streams.
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Right-click on the PSI icon to restore the hierarchy to its original appearance.
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The Dynamic View

The dynamic view is a diagram that shows the timing relationships of all
programs in the multiplex. The entire multiplex is represented by a wide bar at
the bottom of the diagram. The programs that make up the multiplex are shown
as narrower bars, each on its own time line above the multiplex bar. The
duration, starting time, and ending time of a program is indicated by the length
and horizontal position of the program bar. The figure below shows the dynamic
view of a configuration file that has five programs, each with its start time
delayed one second after the end of the previous program.

Multiplex global start time Program bar Estimated stop time

|Program Drytfatnic \fiewl

0.00 |2.33 |4.ﬁﬁ
i<— Previous
Progl | o b
Prog 2 ———1
Prog 3 E—
Prog 4 e
Prog 5 [—
[ E———
Timing——

cursor _ <—— Multiplex

Slider Cursor
bar position

NOTE. When the dynamic view is visible, the rate gauge shows the actual
multiplex rate of the transport stream at the time indicated by the cursor
position.

Features  There are several important features of the dynamic view:

®m  Multiplex Global Start Time. The beginning time of the multiplex. Double-
click the multiplex icon (in the hierarchic view) to set this time.

m  Estimated Stop Time. The ending time for the multiplex, when all elementary
streams for all programs have been sent.
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Timing Offsets

m  Timing Cursor. Move the timing cursor by selecting the slider bar; hold the
mouse button down and slide the cursor to the desired location. Click the
multiplex bar on either side of the cursor to move the cursor one second at a
time. Once you have moved the cursor by sliding it or clicking the multiplex
bar, you can also move it 0.1 second at a time with the left and right arrow
keys.

m  Previous. The dynamic view can display up to five program bars at once. If
there are more than five programs in the multiplex, click this button to
display the the program (if any) with the next lower number.

m  Next. If there are more than five programs in the current multiplex, click this
command button to display the the program (if any) with the next higher
number.

®m  Program Bar. The program bar indicates the timing relationship of the
program relative to the entire multiplex. Double-click the program bar to
open a message window containing program timing values. Click anywhere
else in the multiplex window to dismiss the value message window.

Hega L0000 sec
Emil Th. 0180 eex
Fmie D EEAEADE MHbheiore

The Multiplexer lets you set two timing offsets in addition to the global

multiplex start time: program start delay and elementary stream initial delay. You
can see the effects of all three delays in the following dynamic view, which
shows the timing relationships of three identical programs. The global multiplex
start time is 15.00 seconds, programs 2 and 3 have 15.5 second program start
delays, and the video elementary stream in program 3 has a 5 second initial
delay.

Progg
P 1

Prog ]

e e
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The diagram below shows how all the timing delays fit together and how the
multiplexer handles the extra space created.

PAT, NIT, and PAT, NIT, PMT, and
1 No packets 1 null packets only 1 null packets 1 All packets
| | " o program packets |
t0 t1 t2 t3

m  t0 = 27 MHz system clock (clock-on-the-wall) is zero

m t1 = Global Multiplex Start Time (set in conjunction with the total bit rate)
see page 3-83

m {2 = Program Start Delay (set for each program) see page 3-89

m t3 = Elementary Stream Initial Delay (set for each video, audio, or data ES)
see pages 3-92, 3-94, and 3-95.

The Multiplexer Environment

Environment Options

To prevent confusion with transport stream configurations and configuration
files, this section refers to the Multiplexer application settings as the “environ-
ment” rather than the more familiar “configuration.”

You can change environment settings through three commands on the Options
menu: DVB, Dynamic Sl, and Directories. You can save and restore environ-
ments through the remaining three Options menu commands; r&avitey and
Restoring Multiplexer Environmentsn page 3—77, for instructions.

The Multiplexer environment options are saved when you exit the application
and restored the next time you launch it. However, the DVB and Dynamic Sl
settings become part of a configuration file when you save it. Therefore, opening
an existing configuration file can change the DVB and Dynamic Sl settings.

Three commands on the Options menu control settings of the multiplexer
environment: DVB, Dynamic Sl, and Directories.

DVB. The DVB (Digital Video Broadcasting) option determines whether DVB
Specific Information (SI) may be added to the configuration file. Sl exists in the
NIT and up to four additional tables that are encoded into the multiplex
(transport stream). The Sl tables contain information regarding services and
events carried on this multiplex as well as different multiplexes or even different
networks. Besides the NIT, the Sl tables are the BAT, SDT, EIT, and TDT.
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m  NIT (Network Information Table). The NIT provides information about the
physical network. This table is mandatory. (It appears under the PSl icon in
non-DVB mode.)

m  BAT (Bouquet Association Table). The BAT provides information regarding
bouquets (collections of services marketed as a single item).

m  SDT (Service Description Table). The SDT contains data describing the
services in the system. For example, the name of the services, the service
provider, etc.

m  EIT (Event Information Table). The EIT contains data concerning events and
programs (a concatenation of one or more events under the control of a
broadcaster), such as event name, start time, duration, etc.

m  TDT (Time and Date Table). The TDT contains information relating to the
current time and date.

The DVB option is off in the default Multiplexer environment and results in this
default non-DVB hierarchic view:
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When you toggle the DVB option on, the Sl icon appears in the hierarchy and
the NIT moves beneath it. This is the default DVB hierarchic view:
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You may add the appropriate Sl tables to this hierarchy; refsddong and
Editing Sl Tablesbeginning on page 3-95, for more information.

Toggling the DVB option off when the hierarchy contains no Sl tables simply
removes the Sl icon and moves the NIT back under the PSI icon. However, if
you have added Sl tables, a warning message reminds you that the Sl tables will
be removed.

B Tham ame some 5 isbips
H-};-J Do yuuwant & el e !

[=] e |

If you click Yes, the Sl tables are removed from the configuration file (the
separate Sl table files themselves are not deleted from the disk); if you click No,
the Multiplexer remains in DVB mode.

Dynamic SI. When Dynamic Sl is selected, the multiplexer dynamically manages
the contents of the SDT and EIT according to the TDT time. All SDT running
status fields are changed according to the program state (running/not running).
The EIT is managed as follows:

m  Present events are removed when necessary
m  Following events become Present events

m  Schedule events change to Following events when necessary
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If, when Dynamic Sl is selected, you attempt to generate a multiplex from a
configuration file that does not contain a TDT, the Warning shown below
appears. Add a TDT and try again.

__!5 Ir 5§ chymvswror: mode. s TOT gheall bes pres e

Directories. Use the Directories command to open the Directories Selection
dialog box to specify default directories for various types of files used by the
Multiplexer application.

DOulpul Directory [(CFG, . PMT el _TRP):

|-::'.r.-| [ 5100 0CFG-TRP |

Wikles Shraams D-iren:l-:rg..'.
|{:.‘|hﬂ C10MVIDE O |

Samiia Streams Directory

CAMTE10RAUGI
| |

Dala Sirsams Direcbory :

|-E.'|MT 5 100ADAT A |

G Tables Directony :
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Emdronment Configurations Directory

CAMTE10MCFG-TRP
| |

||_ oK I LCancel |

The recommended directories are shown in the above illustration. Change
directories by entering the complete path in the appropriate text boxes; click OK
to accept the displayed paths and close the dialog box.
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Saving and Restoring Use the Save Environment, Load Environment, and Default Environment
Multiplexer Environments ~ commands of the Options menu to save and later restore multiplexer environ-
ments.

Save Environment. Choose Save Environment to save the current option settings
to a file; a standard Windows file saving dialog box opens.
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The drive and directory settings are the selections made through the Directories
command. By default, the file receives the extension .mcf (multiplexer configu-
ration file). Enter a descriptive name for the settings file and click OK to save the
file and dismiss the dialog box.

Load Environment. Choose Load Environment from the Options menu to restore

a (.mcf) settings file that you saved earlier. If you choose Load Environment
when the DVB option is selected, the warning message shown below appears to
remind you that the DVB option may not be selected in another environment (the
warning should say “The Sl tables can be suppressed”). Click OK to acknowl-
edge the warning.

L I.'I Thas Sidahb=s wil can he supprassed!

A standard Windows Open dialog box appears. Again, the drive and directory
settings are the selections made through the Directories command. Change the
Drive and Directory if necessary and then select the appropriate (.mcf) file name.
Click OK to restore the settings and dismiss the dialog box.
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Default Environment. Choose Default Environment to restore all the default
multiplexer settings. A warning message appears to give you one more chance to
reconsider. Click Yes to confirm the command; click No to cancel.
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Because the DVB option is not selected in the default option settings, the
warning message shown on page 3—77 appears if you choose to restore the
default settings when DVB is selected. Click OK to acknowledge the warning. If
there actually are Sl tables in the current multiplex configuration, yet another
message appears.
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Click Yes to remove the tables from the current hierarchy; click No to restore all

3-78

defaults but the DVB option, which will remain selected.

Table 3-10 lists the default multiplexer options settings.

Table 3-10: The default multiplexer settings

Option Default Setting
DVB Not selected
Dynamic Sl Not selected
Directories
Output c:\mts100\cfg-trp
Video Streams ¢:\mts100\video
Audio Streams c¢:\mts100\audio
Data Streams: c¢:\mts100\data
Sl Tables c:\mts100\cfg-trp
Configurations c:\mts100\cfg-trp
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Creating and Editing a Configuration File

To create an MPEG-2 or DVB transport stream with the multiplexer application,
you must first create a configuration file that describes the stream. A tutorial for
creating an MPEG-2 configuration file and transport stream begins on page

2-45; a tutorial for creating a configuration file with DVB information begins on
page 2-83.

This section explains the basic techniques and includes reference material
regarding configuration files.

Creating or Openinga  To create a new configuration file, choose New from the File menu or click the
Configuration File ~ New button (the left-most command button on the tool bar). The standard
Windows dialog box appears.
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Enter an appropriate name in the File name text box and click OK; the .cfg

extension is added automatically. The default hierarchy appears in the Multiplex
window.
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The DVB Option

Adding and Editing
Hierarchy Items

3-80

To open an existing file, select Open from the File menu or click the Open
command button (the second button on the tool bar). The Configuration file
dialog box appears. Again, this is the standard Windows Open file dialog box.

Enter or select the file name and click OK (just as in any other Windows
application). The configuration file opens with its hierarchy in the Multiplex
window.

If you intend to create a DVB transport stream from the new configuration file,

be sure that DVB is selected in the Options menu before proceeding; if you do
not intend to include DVB (SI) tables in the eventual transport stream, check to
be sure that DVB is not selected. The status of the DVB option is saved with the
configuration file; therefore, opening an existing .cfg file can change the status of
the option. Refer t®VB underEnvironment Optionon page 3-73, for more
information.

To add items to the configuration file hierarchy, select the appropriate hierarchy
icon and choose Add from the Edit menu or click the Add (+) command button
on the Multiplexer tool bar. Table 3—11 summarizes the use of the Multiplexer
Add command.

Table 3-11: Using the Add command

Icon [tem Name Use the Add Command to
[ & | | Multiplex Add an empty program to the end of the hierarchy
& (Up to 20 programs)
MUY

Service Information | Add DVB files to the configuration
(Only available with DVB option.)

Program Add an elementary stream to the selected program
(Up to 10 elementary streams per program)

Video Stream Splice another video stream to the existing stream. The
multiplex rate of the added stream can be no higher than
that of the existing stream.

NOTE. The Add command is not available when other icons are selected.
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You can tell from the appearance of the Add and Delete command buttons
whether you can use the Add and Delete commands with the selected item. As
shown below, the + or — symbol on the button is highlighted (and appears blue
on the MTS 100 monitor) to indicate that the corresponding command is

available.
Add/Delete Add only Delete only Neither

Refer toDeleting Hierarchy Itemson page 3-97, for more information about the
Delete command.

You can begin editing the contents or characteristics of most items by double
clicking on the icon. Table and Stream file associations and many other
parameters are edited from within the Multiplexer application. Table files
themselves are edited from within the Edit Table application, which you can
launch from the Multiplexer when necessary. Editing that can be done in the
Multiplexer is explained in this section; table editing is discusséi$ing the

PSI and Sl Table Editpbeginning on page 3—103.

Instructions for the following procedures appear in this section:
m  Editing Multiplex Parameters (page 3-82)

m  Editing the PSI Period (page 3—83)

m  Editing PAT Parameters (page 3-84)

m  Editing the PMT (page 3-85)

m  Editing the NIT (page 3-85)

m  Adding Programs to the Multiplex (page 3—88)

m  Editing Program Parameters (page 3—-88)

m  Adding Elementary Streams to a Program (page 3—90)
m  Selecting a Video Stream (page 3-91)

m  Selecting an Audio Stream (page 3-93)

m  Selecting a Data Stream (page 3—-94)

®  Adding and Editing SI Tables (page 3-95)
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Editing Multiplex Parameters. Double-click the MUX icon to open the Multiplex
Parameters dialog box.

bultiplex rate

= Definead by user i'l 0, D) Mbdlsds
T ismcillator H 448 MHz
T smcillator A4, 36H MH7?

Enfer the global multipbe: start fime ;
(0 )

0000000 | 5

o | gancel |

Select or enter the appropriate multiplex rate and enter the global multiplex start
time, if appropriate. Click OK to accept the values and dismiss the dialog box.

The Multiplex Rate is the number shown in the multiplexer rate gauge. This
number defines the data rate for the generator. You can either define your own
multiplex rate (the default is 10 Mbits/s) or use one of the predefined G703
frequencies: 8.448 MHz or 34.368 MHz.

NOTE. If you are creating a transport stream file for a G.703 port, you MUST
select either the 8.448 or the 34.368 MHz option for the correct G703 rate.
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The global multiplex start time is the system clock time at the beginning of the
transport stream. You can see the effect of changing the start time in the dynamic
view.

Multiplex start time

l |Pr0gram Drynamic View

lD.DD I21.DD |42.Dl

:

Prog? |—eeessssssssseesssss——

Prog1

Prog 3

Editing the PSI Period. Double-click the PSI icon to open the PSI Period dialog
box.

Enfer the P51 parod [not for MIT):

0100000 5

. 4] | Cancel |

Enter the appropriate period for the PAT and PMT. Click OK to accept the value
and dismiss the dialog box. MPEG-2 requires a PSI period of 0.1 s (10 times per
second) or less. However, the Multiplexer allows you to set this number out of
specification in order to thoroughly test your receiving system. Remember that if
you make the period too small, you will have less of the available multiplex rate
left in the transport stream for other, perhaps more important, information.
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3-84

Editing PAT Parameters. Double-click the PAT icon to open the Program
Association Table dialog box.

Prosgrmm Ausocinion Tokla

Tramsport Stream (D : ||

PID Vahses

Metwork information | abde
Pragram Map Talshe 1 21

To change the transport stream ID, enter the new value in the text box and click
OK. To change the PID of a PMT section, highlight the section entry in the PID
Values list box and then click Modify. Enter the desired PID number in the
resulting PID Modification dialog box and click OK in both the PID Modifica-
tion box and in the Program Association Table dialog box.

NOTE. The Multiplexer automatically assigns PIDs when you add programs and
tables. You need not change program PIDs unless the intended stream use
requires it. Many table PIDs are specified in the appropriate MPEG or DVB
standard. Do not change a table PID unless you know the consequences and
have a good reason for doing so.
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Editing the PMT. Double-click on the PMT icon to start the Edit Table application

with the .PMT file open for editing (the application creates the .PMT file if it
does not already exist).

2 it imbde - VRS D0 CF G- TRPY DEFALLT PRT

fle Edd Jecson  frabein  Help

primfalfale] [ =] [A]

Litle]

Tecricn | e af ] in ceble

Frogram Map Section

prodgram numbaer

Prag |

warskon msmbear

|

current nesl indicatbor

:i.'.IlTﬂnl‘I],l' applicable j
FCH PID

=l4] | :-]

£

4] [2] [¥]

You can enter appropriate information in the Edit window, on the right half of
the Edit Table application window, and you can add descriptors by clicking the
Add (+) command button. Refer Wsing the PSI and Sl Table Editdveginning

on page 3-103, for complete instructions.

Editing the NIT. Double-click the NIT icon to open the NIT dialog box.

Hetwork Information Tabde (HIT] :

|de!.=m\1 | Browse.. | ii |

Pariod : |ﬂ'.5mum

ok cancel |

If you have not already associated a .NIT file with the NIT icon, the table name
field will contain only the word “default.” You must select a file, through the
Browse button, before you can edit the Network Information Table.
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Mabsork Intormation Talde (NIT) :

1. Click Browse in the NIT dialog box. The Selection Sl File dialog box

appears; select DEFAULT.NIT or another file to use as a template. When
you complete file selection (either by double-clicking the file name or by
highlighting the file name and clicking OK), the file selection dialog box
closes and leaves the NIT dialog box open. The name of the opened file is in
the table name field.

|cmrs.lmm-::Fu-rn.mnEFn.mT.mr || Browse. 1 Ediit |

Pariad : |ﬂ.5wnrm 5

x| _ Gancet |

Click Edit to start the Edit Table application with the selected .NIT file open
for editing.

Use the Save As command on the Edit Table File menu to save the table
under a new, unique name (usually the name of the configuration file); the
table automatically receives the .NIT filename extension when you save it.

Edit the table as necessary. You can enter appropriate information in the Edit
window, on the right half of the Edit Table application window, and you can
add transport streams or descriptors by clicking the Add (+) command
button. Refer tdJsing the PSI and Sl Table Editdaeginning on page

3-103, for complete instructions.

Save the file again before exiting Edit Table. If you attempt to exit without
saving changes to the table, the Save Table dialog box opens to give you the
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opportunity to save the changes, ignore the changes and exit the application
anyway, or cancel the exit command and return to the Edit Table application.

Fable HIT : nenst. NIT

Cancul

6. After you exit Edit Table, the NIT dialog box remains in front of the
Multiplexer application window with the original file name (usually
DEFAULT.NIT) in the table name box.

Hetwork Information Tabde (MIT] :

CAMT S 1 NCFG-TRADEFAULT_NIT | |!_ﬂn:ma._ I Edid

7. Click Browse to open the Selection Sl Tables dialog box and select the
newly edited and saved table.

| CART 510600 G FG-T R Pinsar, MIT I | Browse._ [Edit

Periad | P.ﬁwum §

Ok | Ehttl|
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8. If appropriate, change the period (the time between occurrences of the NIT in
the transport stream). Then click OK to accept the NIT file and its period
setting and to dismiss the NIT dialog box. The name of the table file and the
period appear to the right of the NIT icon in the Multiplexer hierarchic view.

I—m| BEWHIT - Pasel = 0300000 3

Adding Programs to the Multiplex. To add a program to the hierarchy, select the
MUX (multiplex) icon and then click the Add (+) command button. A new
program icon is added to the end of the configuration hierarchy. A transport
stream can contain up to 20 programs.

Adding a program automatically adds a section to the PMT and updates the PAT
to reference the PID of the new section. Once you have added a program, be sure
to edit the program parameters and add elementary streams, as necessary.

Editing Program Parameters. Double-click on the Program icon to open the
Program Parameters dialog box and set the PCR (Program Clock Reference)
period and program start delay.

Enfter the PCH pariod

L0ADO0D s

Entear the progeam start delay :
(fram 0 bo 40000)

0L000000 =

o | Cancel |

The PCR period determines the frequency of program clock references in the
program stream. MPEG-2 requires at least 10 clock references per second, for a
maximum of 0.1 seconds between PCR signals. If you enter a PCR period over
0.1 seconds, you will receive a warning when you close the Program Parameters
dialog box.
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NOTE. The Multiplexer encodes the PCR by default with the first elementary
stream you add to the program. You can, however, change the PID of either PCR
or elementary stream when you edit the P(gde page 3-85 for instructions). If

the PCR is not encoded with one of the elementary streams, it will be in its own
packets. This may be useful for some applications or experiments.

Program start delay determines the start time of the program relative to the
beginning of the transport stream. Select dynamic view to see the effect of
program start delay.

|Prug;ram Drynatnic View

.00 |2.33 |4.66
Prog 1 [Hoes »
Prog 2 E—
Prog 3 ——
Prog 4 ——
Progs [—
|

0.00 =

The above dynamic view shows how program start delay affects the resulting
transport stream. Each of the five programs starts at a different time. The start
delays allow the transport stream to carry more information than if all programs
started at the same time.
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Adding Elementary Streams to a Program. Adding an elementary stream to a
program is a two-step process. First, add a video, audio, or data stream icon to
the hierarchy. Then associate a file (of the appropriate type) with the stream icon.

To add a stream icon to the program, select the program icon and click the Add
(+) button or pressSERT. The Stream to add dialog box opens.

Iype of siream

& Yiden
= Audio

= Dala

Select the type of stream that you wish to add and click OK. The appropriate

icon appears in the hierarchy as a component of the selected program. Each new
stream icon is simply added to the end of the program’s list. Elementary streams
are not sorted by type.

Z-1'ﬂ'-\:|.' 1 - Sart Dredegp =0 QUOEN) = - PCE Pengd = (LI
=T

VD

NUTED

YOI

Now you must associate a stream file with each new icon. Begin the process by
double-clicking on the elementary stream icon; reféddtecting a Video Stream

(on page 3-91%electing an Audio Streafon page 3-93), ddelecting a Data
Stream(on page 3-94) for more information.

CAUTION. Although MPEG-2 transport streams allow elementary streams with
encoding changes between field and frame, the Multiplexer does not support
such changes.
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Selecting a Video Stream. Double-click on the Video icon to open the Video
Stream dialog box. Through the dialog box, name a video stream file and set
several parameters that determine how the Multiplexer encodes the stream.

Video File:  CAMTSI0MVIDE OGZNSAMPLE mp2 Browse_ |
Horizontal Size: 52 Picture Rate 23910

Weriical Siee: 240 WBY Buffer Size RSl

MPEG: 2 Profike : Wain Level : Main
Elementany Stroam Runmdng Timss ; 15006 5

Elementiary Stream Rale - |I.5{II]IIII] | bkl

PES Packe! Size : 2040 Bryles

Elementary Stream indlial Deday

Oilsel BTS:

pooman |
|[|.E-ﬂ'13?i-.' | |

I Sequance Headear

gt |

Either enter the complete path and file name in the video file name box or click
Browse to select the video elementary stream. Browse opens a standard
Windows file selection dialog box. You can select a file with any file extension,
but the Multiplexer application will not accept the file unless it has the correct

video sequence header.

There are five editable parameters (in addition to the file selection) in this dialog
box. The remaining parameters are extracted from the file’s video header and are
included as information only. The editable information includes elementary

stream rate, PES packet size, elementary stream initial delay, offset DTS, and use

of the sequence header.

®  The elementary stream rate is the rate at which the elementary stream is to be
multiplexed into the transport stream, after compression. The default value is
the rate specified in the elementary stream header. This is the recommended
value. You can change the rate to meet your specific requirements, as long as
you do not intend to decode the transport stream in real time. A rate that is
too slow will not give the decoder all the information required to decode in

real time.
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m  The PES packet size can range from 100 to 64000 bytes; the default is 2048
bytes. If you specify a packet size of 0, the Multiplexer will put the complete
video picture in one PES packet.

®m  The elementary stream initial delay determines when the elementary stream
begins appearing in the transport stream. The delay is relative to the start of
the program, which can have its own delay relative to the start of the
transport stream (refer t@diting Program Parametey®n page 3-88, for
more information). Delaying the start of the elementary stream extends
program length by an equal amount of time but does not reduce the fraction
of multiplex rate used during the delay.

NOTE. The multiplex rate is not reduced during an elementary stream initial
delay. Null packets fill in to replace elementary stream packets in the time
between the start of the program and the start of the elementary stream.

m  Offset DTS is the time interval between the PTS (presentation time stamp)
and the DTS (Decode Time Stamp).

m  Sequence header, when selected, causes the Multiplexer to ignore any video
stream data before the first sequence header. If you leave Sequence Header
unchecked, the Multiplexer inserts the entire video stream into the multiplex.

When you are done selecting the video stream file and setting the stream
parameters, click OK to confirm the choices and close the dialog box. Informa-
tion about the selected file appears to the right of the video icon.

i EE AMALE mps - LI Mugsy - MPELF 2

IDEa

MTS 100 MPEG Test System User Manual



Using the Multiplexer

Selecting an Audio Stream. Double-click on the Audio icon to open the Audio
Stream dialog box. Through the dialog box, name an audio stream file and set
parameters that determine how the Multiplexer encodes the stream.

Audio Fils : CAATS 10MALIDIAWALID _SAMPmp2 Browses... |
Layer 2 . Smmpling Fregquancy 4R.0000 KMz
Protection: 1 Made: 1 Channe
Elementary Stream Running Time : 1,019 5
Elementary Siream Rale IWl MRS
PES Packel Size: 2040 | Bytas

Elamentary Stream inttial Delay :  (0.000000 5
QOffsat PTS ; |IJ.I]:"I]l.E'5 [ s
cancel

Either enter the complete path and file name in the audio file name box or click
Browse to select the audio elementary stream. Browse opens a standard
Windows file selection dialog box. You can select a file with any file extension,
but the Multiplexer application will not accept the file unless it has the correct
audio header information.

There are four editable parameter fields in the Audio Stream dialog box:
elementary stream rate, PES packet size, elementary stream initial delay, and
offset PTS.

m  The elementary stream rate is the rate at which the elementary stream is to be
multiplexed into the transport stream. The default value is the rate specified
in the elementary stream header. This is the recommended value. You can
change the rate to meet your specific requirements as long as you do not
intend to decode the transport stream in real time. A rate that is too slow will
not give the decoder all the information required to decode in real time.

m  The PES packet size can range from 100 to 64000 bytes.
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®  The elementary stream initial delay determines when the elementary stream
begins appearing in the transport stream. The delay is relative to the start of
the program, which can have its own delay relative to the start of the
transport stream (refer tditing Program Parameter®n page 3—-88, for
more information). Delaying the start of the elementary stream extends
program length by an equal amount of time, but does not reduce the fraction
of multiplex rate used during the delay.

m  Offset PTS is the interval between the PTS (presentation time stamp) and
arrival time.

When you are done selecting the audio stream file and setting the stream
parameters, click OK to confirm the choices and close the dialog box. Informa-
tion about the selected file appears to the right of the audio icon.

_I[.,. | AUD_SAMP me2 - 0120000 Miesl - Lager 1

]
AR

Selecting a Data Stream. Double-click on the data icon to open the Data Stream
dialog box. Through the dialog box, name a data file and set parameters that
determine how the Multiplexer encodes the stream.

File: CAMTSI0MREADME. TXT

Fiate | |i]'.'l_ﬂu'|]_-:iﬁ_—| Mbitsts
Iraitiaal ahslny : ||].W[|[|‘|:I[I &

Liafa tormsai
= Without tarmat = pcton
= PES formad  Loop sections

. | Eu'u:el|

Either enter the complete path and file name in the file box or click Browse to
select the data file. Browse opens a standard Windows file selection dialog box.
You can select a file with any file extension.

m  Rate determines how quickly the data is multiplexed into the transport
stream. The default value is 0.1 Mbit/s.
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®  The initial delay determines when the data begins appearing in the transport
stream. The delay is relative to the start of the program and works in the
same way as the initial delays for the video and audio elementary streams.

m  Use the data format selections to specify how the data is to be formatted in
the transport stream. Select without format if the data is not in PES or
section format. Select PES format if the data is in PES format. Select Section
if the data is in section format. Select Loop sections if the data is in section
format and the sections should be looped.

When you are done selecting the data file and setting the stream parameters,
click OK to confirm the choices and close the dialog box. Information about the
selected file appears to the right of the data icon.

I—% FEADME TXT - 0 L0030 Bsds’s
DkEa

Adding and Editing S| Tables. The Sl icon is present in the Multiplexer hierarchy
when DVB is selected on the Options menu.

Options

v DB
Drnarnic 51

To add or edit Sl tables (NIT, BAT, SDT, EIT, and TDT), select the Sl icon and
click the Add (+) command button, select the icon and prRSERT, or
double-click the Sl icon.

Select the Sl icon and use the Add command (or pNeg&T)to add one Sl
table at a time.

5| Tablas gat |
Baouguet Association Table [BAT] :
= BAT CEN
I: |r'|l.lI|I:
0T oToT

Pariad : |ﬂ.5wunu

& | o | T
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Double-click the Sl icon to open the DVB File Selection dialog box and
select/edit two or more of the tables.

HWIT Poriad - |u.5mnuu g . |

HIT File |IJ-E1-E|I.-I1 | Browse... |
(EL ]
Brivwsa

BAT File : |C.'.HT3II]I.‘AL':I"G-'I RADEFAULT.EAT |

BAT Parbod - |D.5|Il[ll]l1 & E ot |

SOT Flle; ||'H:rne | BIMJB| W

SDT Period: (.500000 E

ol |
EIT Fle ||'r|:|ne | Brivwse, .. |
FIT Peripd: |0.500000 3 [t |

ETLT

TOT Perioad | | g

Use the same selection and editing techniques that are described for the NIT
beginning on page 3-85:

1.

Select a template table file either by entering the name directly into the text
box (use the full path name) or by clicking Browse.

Click Edit to open the Edit Table application. Be sure to save the table file
under a new name (usually the name of the configuration file).

When you are done editing the table and have returned to the table dialog
box, select the newly edited and renamed table file either by clicking Browse
or by entering the path and table name in the file name box.

Change the table period if necessary. You may wish to set the period much
higher than the standard 0.5 seconds to create a transport stream that
thoroughly exercises the MPEG-2 receiving equipment.

When you are finished, click OK1¢t Cancel) to confirm the table selec-
tion(s) and table period(s).
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A tutorial for creating a configuration file with DVB information begins on page
2-83. The tutorial contains detailed instructions for adding the Sl table files. For
more complete information about editing the tables, refekstog the PSI and Sl
Table Editor which begins on page 3-103.

Once you add a table, you can later double-click the (NIT, BAT, SDT, EIT, or
TDT) icon to open a table dialog box and select a new table file, edit the table, or
set the table period.

Deleting Hierarchy Items  The Delete command on the Edit menu deletes the selected item and any icons
under it. For example, if you delete a program, all the associated elementary
streams are also deleted.

You can only delete the following:
m  Programs (check first if it has elementary streams)
m  Elementary Streams: Video, Audio, and Data

m S| Tables: EIT, SDT, BAT, TDT, and NIT (replaced with the default NIT).
The Sl itself cannot be deleted. If you want to remove the Sl, deselect DVB
in the Options menu; refer VB, on page 3—73, for more information.

If the NIT file exists (and is different from the default), the current NIT is
replaced by the default NIT. An NIT must always be present. If you try to delete
the NIT and it is already the default NIT, no action occurs, even though the
command is available. The BAT, SDT, or EIT are simply deleted from the
configuration file. The multiplex rate and the Rate Gauge are updated after each
deletion from the Sl file.

If you choose to delete a program and it is not empty (it has elementary streams),
a dialog box appears requesting confirmation before the Multiplexer application
will delete the program.

£ Thin program m mompossd of slem peiany shoamel
. Cievwynuamnt o demis 41

=] |

When you delete a program, its PID is automatically removed from the PAT.

If an elementary stream is selected, it deletes the selected elementary stream. The
Rate Gauge is then updated.

The Delete command in the Edit menu is equivalent to the Delete (=) command
button on the upper tool bar.
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Generating a Multiplex

3-98

Once you have finished creating a configuration file, you may generate the
described multiplex/transport stream by choosing Go from the Multiplex menu
or by clicking the equivalent command button.

Go (generate
a Multiplex)

If the configuration file definition is not complete, transport stream generation
does not begin, and a message box appears to indicate the problem. The
multiplex definition is not complete in the following cases:

m  There is an empty program (a program without an elementary stream).

m  There is an undefined elementary stream or the Multiplexer cannot find the
linked file.

After checking the validity of data, a dialog box opens up and asks for the TS
file name. It always starts with the current configuration name with the .trp
extension. That name is not required and you can change it as desired. (The .trp
extension is required.)

You can place the transport stream file directly on the Data Store Disks. The
c:\carbO\mono directory is the link to the Data Store Disks.

NOTE. Although Windows NT as installed on the MTS 100 cannot handle files
larger than 2 GB, files greater than this may be generated and placed directly on
the Data Store Disks.

The duration gauge shows the progress of multiplex generation.

Time = 9.204630 = Estinated Final Time = 15069502 5

61%
Funning Time = 15.069502 5

Times shown are “real” stream times; actual .trp file generation takes much
longer.

m  Time (on the left side of the gauge) indicates the stream time elapsed since
the beginning of the stream; it is equivalent to bits written divided by the
multiplex rate.

m  Estimated Final Time is an estimate of the duration of the entire stream.
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m  The percentage shown on the gauge is simply the current Time (on the left
side of the gauge) divided by the Estimated Final Time (times 100).

®  Running Time shows the actual stream duration after generation is complete.

During transport stream file generation, all other commands are disabled
(grayed). Press thesckey to stop multiplex calculation at any time.

An Example Configuration File

You can view (and edit) configuration files with any text editing application such
as Notepad, which is included with Windows NT. An example of a configuration
file is shown below. Notice that each heading is enclosed in brackets.

[MUX]

CountProg=1

Mux Rate=10.000000
Global time=0.000000
Type of scrambling=0
DVB Option=1

Dynamic SI Option=0

[PSI]

PSI Period=0.100000
NIT PID=16

PID PMT 1=21

PID PMT 2=22

PID PMT 3=23

PID PMT 4=24

CAT=0

Nb EMM=0

[S1]

NIT File=default

BAT File=C:\MTS100\CFG-TRP\DEFAULT.BAT
SDT File=none

EIT File=none

NIT Period=0.500000

BAT Period=0.500000

SDT Period=0.500000

EIT Period=0.500000
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[Prog 1]

Nb Video=1

Nb Audio=0

Nb Data=0

Nb ECM=0

PCR period=0.040000
Starting time=0.000000

[Video Stream 1 Prog 1]
Video file=C:\MTS100\VIDEO\625\MOBL-015.MP2
Rate=2.500000

PES packet size=2048
Initial delay=0.000000
Offset DTS=0.141244
MPEG=2

Profile Level=164

Chroma format=1

vbv size=55296

Nb frames per s=25.000000
Horizontal size=352
Vertical size=288

Stream Id=224
Picture=1.000000

[Prog 2]

Nb Video=1

Nb Audio=0

Nb Data=0

Nb ECM=0

PCR period=0.040000
Starting time=2.000000

[Video Stream 1 Prog 2]
Video file=C:\MTS100\EXAMPLE\VIDEO\625\MOBL 060.MP2
Rate=7.800000

PES packet size=2048
Initial delay=0.000000
0ffset DTS=0.000000
MPEG=2

Profile Level=132

Chroma format=1

vbv size=1251328

Nb frames per s=25.000000
Horizontal size=720
Vertical size=576

Stream I1d=224
Picture=1.000000
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[Prog 3]

Nb Video=0

Nb Audio=0

Nb Data=1

Nb ECM=0

PCR period=0.040000
Starting time=5.000000

[Data Stream 1 Prog 3]

Data file=C:\MTS100\BIN\CANAL.HLP
Rate=1.000000

Initial delay=0.000000

Stream I1d=240

Data loop=0

PES format=0

[Prog 4]

Nb Video=0

Nb Audio=1

Nb Data=0

Nb ECM=0

PCR period=0.040000
Starting time=7.000000

[Audio Stream 1 Prog 4]
Audio file=C:\MTS100\EXAMPLE\AUDIO\1KHZ.AUD
Rate=0.064000

PES packet size=2048

Initial delay=0.000000
0ffset PTS=0.375000

Layer=2

ID=1

Sampling frequency=48.000000
Protection=1

Mode=3

Stream 1d=192
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Using the PSI and Sl Table Editor

With the PSI and S| Table Editor application, you can create and edit the
following components of MPEG-2 and DVB transport streams/multiplexes:

®  MPEG-2 Program Specific Information (PSI) contained in the PMT
(Program Map Table).

m  Digital Video Broadcasting Specific Information (DVB-SI), contained in five
different tables:

Network Information Table (NIT)
Service Description Table (SDT)
Event Information Table (EIT)
Bouquet Association Table (BAT)
Running Status Table (RST)

PSI tables give information pertaining only to the multiplex that contains them.
The PMT identifies and indicates the locations of the streams that make up each
service and the Program Clock Reference (PCR) fields for a service. The table is
transmitted in sections.

In contrast, DVB-SI tables provides information on services and events carried
by different multiplexes and other networks.

m  The NIT conveys information relating to the physical organization of the
multiplex, the transport streams carried on a given network, and the
characteristics of the network itself.

Transport Streams are identified In the NIT by the combination of an original
network ID and a transport stream ID.

m  The BAT provides information regarding bouquets (collections of services
that are marketed as a single entity).

m  The SDT contains data describing the services in the system.

m  The EIT contains data concerning events and programs, such as event name,
start time, duration, etc.. (An event is a grouping of elementary broadcast
data streams with a defined start and end time belonging to a common
service. A program is a concatenation of one of more events under the
control of a broadcaster.)

The PSI and Sl Table Editor application can also display a global view of the
relationships between the various Sl tables.

MTS 100 MPEG Test System User Manual 3-103



Using the PSI and Sl Table Editor

For brevity, the PSI and Sl Table Editor application is referred to as the Edit
Table application throughout this manual.

NOTE. This software complies with Draft prETS 300 468 May 1996 document.
Please refer to this document for more details on parameter values in order to
generate correct tables.

Edit Table Application Window

3-104

You can access the Edit Table application in two ways.
®  Through the Windows Start menu.

m  While in the Multiplexer application, double-click the PMT icon or select
Edit in one of the Sl table dialog boxes (this method ensures correct
association of the table and configuration files.)

The Figure below shows the default application window with the default PMT
table file displayed. Most parts of the Edit Table window are similar for all table
types. The exceptions are the Hierarchy window and Edit window.
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Hierarchy Window  The Hierarchy window shows the structure of the currently selected table.
Additions to and deletions from the table are made in this window. Insert and
change the parameter values in the Edit window.
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Edit Window  The Edit window displays and edits the parameters contained in the currently
selected icon. If you want to add or delete an entire item, select it from the
Hierarchy window.

Menu Commands  The following section lists the commands available from the Menu bar and
explains their function and use.

File Menu. The File menu provides the commands for file management. It
accesses the Global View and opens new or existing table files. It also closes the
application.

With no tables open With at least one table open

Bouguet Association Table
Ewent Information Table
Bunning Status Takle

Ny ey
Open... Open...
Global wview S

Save as...
Exit Sawve all
Frogram Map Table Lz
MNetwork Infarmation Table Global view
Service Description Table )

Exit

Frogram Map Table
Metwork [nformation Takle

Service Description Takle
Bouguet Association Takle
Ewent Information Tahle
Bunning Status Takle

Use To

New Create a new table file

Open Open an existing table file

Save Save the current selection to disk

Save as Save the current selection with a new file name

Save All Save all open tables to their respective files

Close Close the currently selected table

Global View Show the association between selected NIT, SDT, and EIT table
files

Exit Exit (quit) the Edit Table application

Program Map Table Display the current PMT. If a PMT is not currently open, then you
can either create a new one or open an existing PMT file.

Network Information Display the current NIT table file. If an NIT file is not currently open,

Table then you can either create a new file or open an existing NIT file.
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Use To

Service Descriptor Table | Display the current SDT file. If an SDT file is not currently open,
then you can either create a new file or open an exiting SDT file.

Bouquet Association Display the current BAT file. If a BAT file is not currently open, then
Table you can either create a new file or open an existing BAT file.

Event Information Table | Display the current EIT file. If no EIT file is currently open, then you
can either create a new file or open an existing EIT file.

Running Status Table Display the current RST file. If no RST file is currently open, then
you can either create a new file or open an existing RST file.

Edit Menu. The Edit menu allows you to add and delete items from the table files.

A Insen
Delete Del

Cut Cirl+¢
Copy T+
Paste  Ctrl+y

Use To

Add Add various items to the table file

Delete Delete the currently selected item and all its sub-items. Deleted items
are not copied to the Windows clipboard. (The main icon cannot be
deleted.)

Cut Cut the currently select item and all its sub-items and copy them to

the Windows clipboard. (The main icon cannot be deleted.)

Copy Copy the currently selected item and all available sub-items to the
Windows clipboard. (The main icon cannot be copied to the clipboard.)

Paste Pastes the content of the clipboard at the currently selected location

Section Menu. Each table file can have up to 800 sections.

Meod
Previous
MNumber...

Mew
Delete

3-106 MTS 100 MPEG Test System User Manual



Using the PSI and S| Table Editor

The sections of a PMT correspond to programs. The sections of an NIT describe
the physical organization of the multiplex (network). The sections of the SDT
describe transport streams. The sections of a BAT describe a bouquet. The
sections of the EIT each describe a service.

Use

To

Next

Display the next section. (Current section number + 1.)

Previous

Display the previous section. (Current section — 1.)

Number

Display the entered section number

New

Create a new section with the default values

Delete

Delete the current section. (No warning or recovery.)

Analysis Menu. The Analysis menu allows you to check the integrity of your

table files.

Coherence

Use

To

Coherence

Check the open table files for both internal and intra-table
coherence to the standards. Refer to Coherence Analysis, on
page 3-115.

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

information.

Index
About..

Use

To

Index

Launch Windows Help, if necessary, and open the Edit Table help
index

About

Open the About window and discover version information about the
Edit Table application
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The Command Buttons ~ The command buttons on the upper and lower toolbars act as shortcuts for
several menu commands. Table 3-12 lists the tool bar commands and their
functions.

Upper buttons ——— [pre| i [sa [Batf £ s [de] [=] a]
Lower buttons —— [{] (]

Table 3-12: Functions available from the tool bars

Icon | Function Equivalent Menu Command
m Select, create, or opena PMT | File: Program Map Table

W Select, create, or open an NIT | File: Network Information Table
a Select, create, or open an SDT | File: Service Description Table
a Select, create, or open a BAT File: Bouquet Association Table
H Select, create, or openan EIT | File: Event Information Table
g Select, create, or open an RST | File: Running Status Table

Add an item to the selection Edit: Add (see page 3-116)

- Cut the selected item Edit: Cut (see page 3-119)
A Analyze the table coherence Analysis: Coherence
G Access the Global View File: Global View (see page 3-148)
‘ View the previous section Section: Previous (see page 3-113)
(current section number -1)
o View a specific section Section: Number... (see page 3-113)
*
’ View the next section Section: Next (see page 3-113)

(current section number +1)
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Hierarchy Icons  Table 3—13 lists all of the icons that may be displayed and their meanings.

Table 3-13: Icons used in the Edit Table application

Icon Meaning
Beginning of a Program Map Table (PMT only)
Pmt
Nit Beginning of a Network Information Table (NIT and global view only)
I
Sdt Beginning of a Service Descriptor Table (SDT and global view only)

Beginning of Bouquet Association Table (BAT only)

Beginning of an Event Information Table (EIT and global view only)

Elementary Stream (PMT only)

Transport Stream (NIT, BAT, and global view only)

Is

Service (SDT and global view only)

Event (EIT and global view only)

M w
kLl & EEEE

Descriptor

Subdescriptor

A service defined as a TV service (in a descriptor); its name appears instead of its
Service ID number (Global View only)

A service defined as a Radio service (in a descriptor); its name appears instead of its
Service ID number (Global View only)

A service defined as a Teletext service (in a descriptor); its name appears instead of
its Service ID number (Global View only)

2 |0 D
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Table File Operations

Table descriptions are contained in individual files that are manipulated much
like any other file in Windows NT. Unlike document files in a typical word
processing application, however, only one table file of a given type (PMT, NIT,
SDT, BAT, EIT, or RST) can be open at a time.

Creating a New Table  Choose the New command from the File menu to open the Table Type dialog
box. Select the desired option button (PMT, NIT, SDT, BAT, or EIT) and then

choose OK.

[Toble Typn 0
T i m
[k 171 ] ™ RAT
TEIT & RET

o] Ganed |

If a table of the selected type is open, the table editor automatically closes it
unless you have changed the table since it was last saved. If there are unsaved
changes, Edit Table opens the Save Table dialog box to give you the opportunity
to save the changes before closing the file, ignore the changes and close the file,
or cancel the New command.

Tahie PRIT
| Saren
I e
__Gwod |
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Opening an Existing Table  To open an existing table file, choose Open from the File menu. The Table Type
dialog box is opened; select the appropriate table type and click OK. A standard
Windows Open dialog box appears.

joptn___________§A
Filz marra Foldes
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Select the desired table file from the list. (You can change directories as
required.)

After selecting the OK command button, the selected file is displayed in the
Hierarchy and Edit windows.

Saving Tables  The Save, Save As, and Close commands (in the File menu) work as in most
other Windows applications. The Edit Table application also has a convenient
Save All command that lets you save all open table files in one operation.

Save. The Save command saves the current table file. If the current table file is
untitled, then the Save As dialog box is automatically displayed.

Save As. Choose the Save As command to save a table file under a new name.
The Windows Save As dialog box appears. Enter a new name in the File Name
Text box and choose OK. The correct extension for the table type (.pmt, .nit,
.sdt, .bat, .eit, or .rst) is added automatically to the file name.

NOTE. The Edit Table application requires the correct file name extension. Do
not use a different extension.

Save All. The Save All command allows you to save all open table files at the
same time. (The Save command only saves the current file.) If any of the files is
untitled, it will automatically provide the Save As dialog box. After you hame

the file, the application continues saving the remaining files.

MTS 100 MPEG Test System User Manual 3111



Using the PSI and Sl Table Editor

3-112

Selecting Among
Open Tables

Close. The Close command closes the current table file window, but it does not
close the application.

The Save Table dialog box appears if the table file has unsaved changes or if it is
currently untitled. You can then either save the file, ignore the changes (and close
without saving), or cancel the close command.

In Edit Table, you can have only one of each table type open at a time, and you
can display only one of the open tables at a time. To quickly select among all
open tables, click the command button that corresponds to the desired table type
or select the type of table from the File menu.

e ..

~

Fragram tap Takle
Metwork Information Takle

Prot] Mit {54 Bat} Eit | Rzt

Service Description Tahle
Duquet Agsociation Table

Event Information Takle

Bunning Status Table
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Table Sections

The sections of a PMT correspond to programs. The sections of an NIT describe
the physical organization of the multiplex (network). The sections of the SDT
describe transport streams. The sections of a BAT describe a bouquet. The
sections of the EIT each describe a service. Each table file can have up to 800
sections.
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The Section menu contains commands for moving among table sections.

Next. Choose the Next command (or click the Next command button on the
lower tool bar) to display the next section of the table file. (Next is defined as the
current section number +1.)

If the last section is currently displayed, you will receive an error message and
the application will continue to display the current section.

Previous. Choose the Previous command (or click the Previous command button)
to display the previous section of the current table file. (Previous is defined as
the current section —1.)

If the first section is currently being displayed, you receive an error message and
the application continues to display the current section.
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3-114

Number. Choose the Number command, or click the Go To (?) command button,
to select the section number to display (rather than scrolling through them). The
Section Number dialog box appears.

Seartiiam Mumber [1..48:
: |
] cwen

Enter the desired section number in the text box and choose OK. The application
then displays the desired section number. If you enter a section number that is
beyond the range of available section numbers, the last available section is
displayed.

New. The New command adds a new section at the end of the table file and then
displays that section. For example, if you are initially displaying section 2 of 5,
after the New command, section 6 of 6 is displayed.

The new section contains only the default information for that table file.
Delete. The Delete command removes the currently displayed section. If the

deleted section is a middle section, the sections that follow are then appropriately
renumbered.

CAUTION. Sections are deleted without confirmation. Take care when using this
command; deleted sectionannotbe recovered.
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Coherence Analysis

Choose the Coherence command (on the Analysis menu) or click the A button
on the tool bar to conduct an analysis of all open table files (not just the table file
displayed). The application returns with a report listing any non-conformities to
the standard, both within a table file (INTRA ANALYSIS) and between the open
table files (INTER ANALYSIS).

INTRA ANALYSIS :

NIT analysis :

YWarning Section D first descriptor loop : Network Name not pres
Warning Section 0 loop 0 : must have a delivery system descrif
SDT analysis :

EIT analysis :

BAT analysis :

INTER ANALYSIS :

NIT <-> SDT analysis :

SDT <> EIT analysis :

Warning EIT section 0 : the couple Ts id 22 On id 0 is not define
YWarning EIT section 1 : the service id 0 for Ts id 0 On id 0 is nol
NIT <-> EIT analysis :

] | L]

Double-click on any error listed in the Messages window to select the table and
item (such as a stream, event, service, or descriptor) that contains the error. The
hierarchy of the appropriate table section will be displayed in the Hierarchy
window; the non-conforming table item will be selected with its parameters
visible in the Edit window.

You can correct the errors through the Edit window and then rerun the Coherence
Analysis to check the corrections. The message box shown below appears after
an analysis of error-free table files.

HREEE IHTRA AHALYSIS senas i
MIT anahysis ;
- ST anahysis :

- EIT anakysls
AT analysis

wnmen IHNTER ARALY 515 suwen
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Adding Table Items

3-116

To add an item to a table section, first select the insertion point by clicking the
appropriate table, stream, loop, or descriptor icon. Then choose Add from the
Edit menu or click the Add (+) command button on the upper tool bar. Where

there is only one appropriate type of item, that item is automatically added. In
most cases, however, Edit Table opens a dialog box for specifying the type of
item to add.

F Elwwemil sy siecam
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The items available depend on the table type and the insertion point. At the table
icon level, you have the following choices:

Selected icon Items that can be added

PMT An elementary stream or a descriptor
NIT or BAT A transport stream or a descriptor
SDT A service

EIT An event or a descriptor

RST An event

You can add the following items at the stream, event, or service level:

Icon [tems

Elementary stream Another elementary stream or a descriptor
Transport stream Another transport stream or a descriptor
Service Another service or a descriptor

Event (EIT) Another event or a descriptor

Event (RST) Another event
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At the stream/service/event level, a stream, service, or event is added “in
parallel” to the existing item; a descriptor is added to the item.

P
n DHEHEB

Stream selected, Stream selected,
stream added descriptor added

At the descriptor level, you can add another (parallel) descriptor. You can also
add a subdescriptor to some types of descriptor (refEalile Item Parameters
beginning on page 3-120).

Eil g
E =S8 N

Descriptor selected, Descriptor selected,
descriptor added subdescriptor added

At the subdescriptor level, you can add another, parallel subdescriptor or—in
one case—a sub-subdescriptor.

O a8

PriggFopy Oy g 2

Subdescriptor selected, Subdescriptor selected,
subdescriptor added sub-subdescriptor added
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Adding a Stream, When you add a transport stream, service, or event, the icon is placed immedi-
Service, or Event  ately in the hierarchy. When you choose to add an elementary stream to a PMT,
the following warning window appears.

:r‘] Wamng mockiy Elemenisny shesm cen prodece noobe meos mhe mulp o
D i ity w0y ] i El s il shmsm

=] = |

Because it is likely to produce incoherence, you may not add or delete elementa-
ry streams when you start Edit Table from the Multiplexer application.

After you add a new item, select the icon and enter the appropriate values in the
Edit window text boxes on the right side of the Edit Table application window.
SeeTable Item Parameterbeginning on page 3—120, for more information

about the various stream, service, and event parameters.
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Adding Descriptors ~ When you select Descriptor in the Add dialog box and click OK, Edit Table
opens the Descriptors Selection dialog box.

Cedonigdind Gelegied List ol 1D eviuisieginei
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1. Select the type of descriptor you wish to add from the drop-down List of
Descriptors.
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2. Click Add. The descriptor name appears in the Descriptors Selected list.

3. Repeat steps 1 and 2 until the Descriptors Selected field lists all desired
descriptors.

4. Click OK to add the selected descriptors to the table and hierarchy.

5. Select the descriptor icons one at a time and enter the appropriate informa-
tion in the Edit window text boxes. S&able Item Parameterdeginning on
page 3-120, for more information about the various descriptor parameters.
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Removing and Copying  Use the Delete, Cut, Copy, and Paste commands of the Edit menu as you would
Table Items in any Windows application to edit the table section.

Delete. The Delete command removes the selected item and any items below it in
the hierarchy display. The icons that represent the file type can not be deleted.
The delete command doeset place removed items onto the clipboard.

Cut. The Cut command is identical to the Delete command except that cut items
are placed on the clipboard. They can then be pasted back in the table file at the
same or a different location.

Copy. The Copy command copies the currently selected item to the clipboard. It
is then available to paste at different locations. All items below the selected item
on the hierarchy are also copied to the clipboard.

You cannot copy the entire table with this command. If you wish to copy the
entire table, use the File menu Save As command and save the table file under a
different name.

Paste. The paste command places the contents of the clipboard at the selected
point in the table file.
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Table Item Parameters

Tables

3-120

Editing a table involves entering the appropriate information and parameter
values for each table section, elementary stream, descriptor, and subdescriptor.
For example, an SDT must have the appropriate original network ID and
transport stream ID if it is to be associated with the correct transport stream.
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This section lists the fields and parameters of each item available in the MTS 100
Edit Table application. Other parameters are either fixed or determined automati-
cally by the application. If you need more information about PSI and Sl table
items, refer td_earning More About Table Itemsn page 3—-146.

You can specify the parameters of five PSI and Sl tables: PMT, NIT, SDT, BAT,
and EIT.

PMT. The Program Map Table identifies the streams that make up each service
and indicates the packets that contain the service streams and PCRs.

Parameter Possible Values Notes
Program number 0 to 65535 Identifies the program
Version number 0to31 Incremented by 1 when the information

contained in the table section changes.

Current next indicator | 0 (not yet applicable) Select through the drop-down list box or
1 (currently applicable) enter 0 or 1; the corresponding entry
changes automatically.

PCRPID 0to0 8191 The PID of the transport packets that
contain the PCR fields for this program. By
default, it is the PID of the first ES in the
program. If you enter a PID other than
those of the program streams, the PCRs
reside in their own transport packets.
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A PMT may be further defined with the addition of the following descriptors:

Registration
Conditional_access
ISO_639 _language
System_clock
Multiplex_buffer_utilization
Copyright

Maximum_ bitrate
Private _data_indicator
Smoothing_buffer
Service_move

User defined

Refer toPSI Descriptorg§page 3—128) an8l Descriptorgpage 3—134) for more
information.

NIT. The Network Information Table conveys information relating to the physical
organization of the multiplexes (transport streams) carried on a given network
and to the characteristics of the network itself.

Parameter Possible Values Notes
Table ID 64 (actual network) Select through the drop-down list box or
65 (other network) enter 64 or 65; the corresponding entry
changes automatically.
Network ID 0to 65535 ETSI publication ETR 162 lists valid IDs
for various networks.
Version number 0to31 Incremented by 1 when the information
contained in the table section changes.
Current next indicator | 0 (not yet applicable) Select through the drop-down list box or
1 (currently applicable) enter 0 or 1; the corresponding entry

changes automatically.

An NIT may be further defined with the addition of the following descriptors:

Network _name
Stuffing

Linkage
Private_data_specifier
User defined

Refer toS| Descriptorsbeginning on page 3—134, for more information.
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SDT. The Service Description Table lists the names and other parameters
associated with each service in a particular multiplex.

Parameter Possible Values Notes
Table ID 66 (actual transport Select through the drop-down list box or
stream) enter 66 or 70; the corresponding entry
70 (other transport stream) | changes automatically.
Transport stream ID | 0 to 65535 Identifies the transport stream that this
SDT pertains to.
Version number Oto31 Incremented by 1 when the information
contained in the table section changes.
Current next indicator | 0 (not yet applicable) Select through the drop-down list box or
1 (currently applicable) enter 0 or 1; the corresponding entry
changes automatically.
Original Network ID 0 to 65535 This is the network ID of the originating

delivery system.

An SDT may be further defined with the addition of the following descriptors:

Stuffing
Bouquet_name
Service
Country_availability
Linkage
NVOD_reference
Time_shifted_service
Mosaic

CA identifier
Telephone
Private_data_specifier
User defined

Refer toS| Descriptorsbeginning on page 3—134, for more information.
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BAT. The Bouquet Association Table provides a means of grouping services that
might be used as one way a decoder presents the available services to the viewer.
A particular service can belong to one or more bouquets.

Parameter Possible Values Notes

Bouquet ID 0to 65535 ETSI publication ETR 162 lists valid IDs
for various bouquets.

Version number 0to31 Incremented by 1 when the information
contained in the table section changes.

Current next indicator | 0 (not yet applicable) Select through the drop-down list box or
1 (currently applicable) enter 0 or 1; the corresponding entry
changes automatically.

A BAT may be further defined with the addition of the following descriptors:

Stuffing
Bouquet_name
Country_availability
Linkage

CA _identifier
Private_data_specifier
User defined

Refer toSI Descriptorsbeginning on page 3-134, for more information.

EIT. The Event Information Table is used to transmit information relating to all
events that occur or will occur in the MPEG multiplex. The EIT contains
information about the current transport stream and optionally covers other
transport streams that the decoder can receive.

Parameter Possible Values Notes
Table ID 78 (actual TS present/follow) | Select through the drop-down list box or
79 (other TS present/follow) | enter the appropriate number; the
8010 95 corresponding entry changes automati-
(actual TS, schedule) cally.
96 to 111
(other TS, schedule)
Service ID 110 65535 Must be the same as the program
number in the corresponding PMT.
Current next indicator | O (not yet applicable) Select through the drop-down list box or
1 (currently applicable) enter 0 or 1; the corresponding entry
changes automatically.

MTS 100 MPEG Test System User Manual 3-123



Using the PSI and Sl Table Editor

Parameter Possible Values Notes

Section number 0to 255 Is incremented by 1 for each additional
section with the same table ID, service
ID, TSID, and original network ID.

Last section number | 0 to 255 The number of the last section with the
same table ID, service ID, TSID, and
original network ID.

Transport stream ID | 0 to 65535 Identifies the transport stream that this
EIT pertains to.

Original Network ID 0 to 65535 This is the network ID of the originating
delivery system.

Segment last section | 0to 255 The last section of this subtable seg-

number ment. If the subtable is not segmented, it
is the same as the last section number.

Last table ID 0to 255 The last table ID used. Equal to the ID of

this table, if there are no other tables.

Elementary Streams  The PMT can have up to ten elementary streams. A transport stream (and
(inPMT)  therefore a single PMT) can have no more than five elementary streams of a

given type.

Parameter Possible Values Notes

Stream type see table below Select through the drop-down list box;
Edit Table changes the corresponding
value.

Elementary PID 16 though 8190 Assigned automatically by Edit Table;
change to prevent conflicts with other
elementary streams in other programs.

Stream Types. The following stream types may be assigned:

Stream Type Description Value
ITU-T | ISO/IEC Reserved 0
ISO/IEC 11172 Video 1
ITU-T Rec. H.262 | ISO/IEC 13818-2 Video or ISO/IEC 11172-2 constrained 2
parameter video stream

ISO/IEC 11172 Audio 3
ISO/IEC 13818-3 Audio 4
ITU-T Rec. H.222.0 | ISO/IEC 13818-1 private_sections 5
ITU-T Rec. H.222.0 | ISO/IEC 13818-1 PES packets containing private data 6
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Stream Type Description Value
ISO/IEC 13522 MHEG 7

ITU-T Rec. H.222.0 | ISO/IEC 13818-1 Annex A DSM CC 8

ITU-T Rec. H.222.1 9
ISO/IEC 13818-6 type A 10
ISO/IEC 13818-6 type B 1
ISO/IEC 13818-6 type C 12
ISO/IEC 13818-6 type D 13
ISO/IEC 13818-1 auxiliary 14
ITU-T Rec. H.222.0 | ISO/IEC 13818-1 Reserved 15-127
User Private 128 - 255

Descriptors. An elementary stream may be further defined with the addition of

the following descriptors:

Video_stream
Audio_stream

Hierarchy

Registration
Data_stream_alignment
Target_background_grid
Video_window
Conditional_access
ISO_639 _language
Multiplex_buffer_utilization
Copyright

Maximum_ bitrate
Private_data_indicator
Smoothing_buffer

STD

IBP

Mosaic
Stream_identifier
Teletext

User defined

Refer toPSI Descriptorgpage 3—128) an8l Descriptor§page 3—-134) for more

information.
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Transport Streams
(in NIT or BAT)

The transport streams carried in a network or bouquet are uniquely identified by
a combination of transport_stream_id and original_network_id.

Parameter Possible Values Notes

Transport stream ID | 0 to 65535 Identifies the transport stream; correlates
to TSID parameters in the SDT and EIT.

Original Network ID 0 to 65535 This is the network ID of the originating

delivery system.

Transport streams may be further defined with the addition of the following Sl
descriptors:

Service_list

Stuffing
Satellite_delivery_system
Cable_delivery_system
Private_data_specifier
User defined

Refer toS| Descriptorsbeginning on page 3—134, for more information.

EIT Events

Parameter Possible Values Notes

Event ID 0to 65535 Identifies the event

Start time Date yyyy/mm/dd (today’s date is suggested)
Time (24 hour) hh/mm/ss

Duration 00:00:00 to 99:59:59 hh/mm/ss

Running status 0 (Undefined) Select through the drop-down list box or
1 (Not running) enter the value and click the EIT icon;
2 (Starts in a few seconds) | Edit Table changes the corresponding
3 (Pausing) entry.
4 (Running)

Free CA mode 0 (Not scrambled) Select through the drop-down list box;
1 (Scrambled) Edit Table changes the numeric value.
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EIT events may be further defined with the addition of the following Sl

descriptors:

Stuffing

Linkage

Short_event
Extended_event
Tme_shifted_event
Component

CA identifier

Content
Parental_rating
Telephone
Private_data_specifier
Short_smoothing_buffer
User defined

Refer toSI Descriptorsbeginning on page 3—134, for more information.

RST Events

The Running Status Table updates the timing status of one or more events, which

may be necessary when a scheduling change causes an event to be early or late.
The RST has no parameters or descriptors of its own; event parameters describe

the event and indicate its running status.

Parameter Possible Values Notes
Transport stream ID | 0 to 65535 Identifies the transport stream to which
the RST pertains; the TS can be in any
multiplex within the delivery system.
Original Network ID 0 to 65535 This is the network ID of the originating
delivery system.
Service ID 1 to 65535 Must be the same as the program
number in the corresponding PMT.
Event ID 0 to 65535 Identifies the event
Running status 0 (Undefined) Select through the drop-down list box or
1 (Not running) enter the value and click the event icon;
2 (Starts in a few seconds) | Edit Table changes the corresponding
3 (Pausing) entry.
4 (Running)
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PSI Descriptors  Descriptors are structures that may be used to extend the definitions of programs

and program elements. You can add the appropriate PSI descriptors to a PMT or

to the elementary streams under a PMT.

Audio Stream. The audio_stream_descriptor identifies the coding version of an
audio elementary stream.

Parameter Possible Values Notes
Free format flag Bitrate index = 0000 (0) Select through the drop-down list box;
Bitrate index = 0000 (1) Edit Table changes the numeric value.

ID Oorl Set this to the same value as the ID
fields in the audio stream.

Layer Oto3 Set this to the same value as the layer
fields in the audio stream.

Variable rate audio No decoding discontinuity (0) | Select through the drop-down list box;

indicator Decoding discontinuity (1) Edit Table changes the numeric value.

Conditional Access. The conditional _access_descriptor is used, where required,
to enable scrambling, either system-wide or of a service, program, elementary

stream, or event.

Parameter Possible Values Notes

CA system ID 0to 65535 Indicates the applicable type of CA
(scrambling) system; private and not
defined in international standards.

CAPID 0to0 8191 The PID of the transport stream packets
that contain conditional access (ECM or
EMM) information.

Private data bytes An even number of hexade- | May be speciified by the CA system

cimal characters provider.

Copyright. The copyright_descriptor may be used to identify copyrighted work.
The descriptor applies to the entire program when added to a PMT and to a
single elementary stream when added to an ES.

Parameter

Possible Values

Notes

Copyright identifier

0 through 232

Identifies the copyright registration
authority; number is provided by

ISO/IEC JTC1/SC29.
Additional copyright | An even number of hexade- | May be specified by the copyright
information cimal characters registration authority.
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Data Stream Alignment. The data_stream_alignment_descriptor indicates the type

of alignment used in the elementary stream.

Parameter

Possible Values

Notes

Alignment type

1 (Slice, video access unit,
or audio syncword)

2 (Video access unit)

3 (GOP or SEQ)

4(SEQ)

Select through the drop-down list box;
Edit Table changes the numeric value.

(GOP = group of pictures)

Hierarchy. The hierarchy_descriptor identifies program elements that contain

parts of elementary streams that are multiplexed in multiple transport streams.

Parameter

Possible Values

Notes

Hierarchy type

1 (Spacial scalability)

2 (SNR scalability)

3 (Temporal scalability)
4 (Data partitioning)

5 (Extension bitstream)
6 (Private stream)

15 (Base layer)

Select through the drop-down list box or
enter the number and click the descriptor
icon; Edit Table changes the correspond-
ing entry.

Hierarchy layer index | 0to 63 The hierarchy index of the elementary
stream; no two streams in a program can
have the same index.

Hierarchy embedded | 0to 63 Defines the hierarchy table index of the

layer index program element that must be accessed
before the elementary stream can be
decoded.

Hierarchy channel 01063 Indicates the intended transmission

channel of the elementary stream.

IBP. The IBP_descriptor indicates how groups of (I, P, and B) pictures are

encoded in the video elementary stream.

Parameter Possible Values Notes

Closed GOP flag Oorl Set to 1 when a group of pictures header
is encoded before every I-frame.

Identical GOP flag Oorl Set to 1 when the sequence of picture
types between I-frames is the same
throughout the sequence.

Max GOP length 11016383 The maximum number of coded pictures

between any two I-pictures in the
sequence.
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ISO 639 Language. The ISO_639_language_descriptor, through subdescriptors,
identifies the language or languages used in associated program elements. You
may set two subdescriptor parameters through Edit Table.

Parameter Possible Values Notes

1ISO 639 Three alpha characters See ISO 639

language code

Audio type clean effects) Select through the drop-down list box;

1

2 (hearing impaired)

3 (visual impaired commen-
tary)

Edit Table changes the numeric value.

Maximum Bitrate. The maximum_bitrate_descriptor indicates the highest bitrate,
including transport overhead, to be encountered in the program or program

element. If the descriptor is added to the PMT, the indicated bitrate applies to the

entire program; if it is added to the ES icon, it applies to a single elementary

stream.

Parameter

Possible Values

Notes

Maximum bitrate

0t0 4194303 (222)

Units are 50 bytes/second

Multiplex Buffer Utilization. The multiplex_buffer_utilization_descriptor provides
upper and lower time limits for occupancy of the T-STD multiplex decoder. This
information may be used by some remultiplexing devices.

Parameter Possible Values Notes
Bound valid flag Not valid (0) Applies to the LTW offset bounds of this
Valid (1) descriptor; select through the drop-down

list box; Edit Table changes the numeric
value.

LTW offset 0to 32767 The lower limit, in (27 MHz/300) clock

lower bound periods, of LTW offset values in the
stream(s) referenced by this descriptor.

LTW offset 0to 32767 The upper limit, in (27 MHz/300) clock

Upper bound periods, of LTW offset values in the

stream(s) referenced by this descriptor.
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Private Data. The private_data_descriptor can facilitate compatible private
extensions to the PSI| data stream.

Parameter

Possible Values

Notes

Private data indicator

0to 232

The value of this parameter has no
universal meaning; the target decoder
must be able to interpret the value.

Registration. The registration_descriptor is used to identify private data formats.

Parameter

Possible Values

Notes

Format identifier

0 to 232

Assigned by a registration authority.

Additional identifica-
tion information.

An even number of hexade-
cimal characters

Defined by the assignee of the for-
mat_identifier.

Smoothing Buffer. The smoothing_buffer_descriptor describes the smoothing
buffer for the program or elementary stream.

Parameter Possible Values Notes

SB leak rate 0t0 4194303 (222) The rate at which data is removed from
the buffer, in units of 400 bits/second.

SB size 0t0 4194303 (222) Size of the smoothing buffer, in bytes.

STD. The STD_descriptor determines how the T-STD transfers elementary stream

data from the multiplex buffer to the elementary stream buffer. The leak method
is the default, used if this descriptor is not present.

Parameter

Possible Values

Notes

Leak valid flag

0 (VBV_delay method)
1 (Leak method)

Select through the drop-down list box;
Edit Table changes the numeric value.
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System Clock. The system_clock_descriptor conveys information about the
system clock used to generate program time stamps.

Parameter

Possible Values

Notes

External clock refer-
ence indicator

0 (Internal reference)
1 (External reference)

Select through the drop-down list box;
Edit Table changes the numeric value

Clock accuracy
integer

0to 63

These parameters together indicate
system clock accuracy in ppm; if

Clock accuracy
exponent

Oto7

clock_accuracy_integer = 0, system
clock accuracy is, by default, 30 ppm.

Target Background Grid. The target_background_grid_descriptor, combined with
the video_window_descriptor, determines the placement of an undersized picture
on the display area. The target_background_grid_descriptor describes the display

area.
Parameter Possible Values Notes
Horizontal size 0to 16383 Horizontal size, in pixels, of the target
background grid (display area).
Vertical size 0to 16383 Vertical size, in pixels, of the target
background grid (display area).
Aspect ratio 1(1.0000) Select the correct ratio through the
information 2 (0.6735) drop-down list box; Edit Table automati-
3(0.7031) cally changes the parameter value.
4(0.7615
5 EO 8055% See ISO/IEC13818-2 for a definition of
6 (0:8437) aspect_ratio_information.
7 (0.8925)
8 (0.9157)
9(0.9815)
10 (1.0255)
11 (1.0695)
12 (1.0950)
13 (1.1575)
14 (1.2015)
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Video Stream. The video_stream_descriptigtentifies the coding parameters of a
video elementary stream.

Parameter

Possible Values

Notes

Multiple frame rate
flag

0 (Single frame rate)
1 (Multiple frame rates)

Select through the drop-down list box;
Edit Table changes the numeric value

Frame rate code

(

(23.976)

(24.0, 23.976%)
(25.0)

(29.97, 23.976%)
(30.0, 23.976*, 24*, 29.97%)
(50.0, 25.0%)

(59.94, 23.976%, 29.97%)
(60.0, 23.976*, 24.0,
29.97%, 30.0%, 59.94*)

1
2
3
4
5
6
7
8

Frames per second

*ed rates are permitted when the
multiple frame rate flag = 1

MPEG1 only flag 0 (MPEGL1 or 2 video data) Select through the drop-down list box;
1 (MPEGL1 video data) Edit Table changes the numeric value.

Constrained Oorl Set to 0 when the video stream may

parameter flag contain both constrained and uncon-

strained video data; always setto 1
when the MPEG1_only flag is set to 0.

Still picture flag

0 (Moving and still pictures)
1 (Still pictures)

Available when the MPEG1_only flag
is 0; Select through the drop-down list
box; Edit Table automatically changes
the numeric value.

Profile and level 0to 255 Available when the MPEG1_only flag

indicator is 0; set this to the same value as the

profile_and_level_indication fields in the
video stream.

Chroma format 1(4:2:0) Available when the MPEG1_only_flag
2(4:2:2) is 0; set this to the same value as the
3(4:4:4) chroma_format fields in the video

stream.

frame rate extension | 0or1 Available when the MPEG1 _only flag

flag

is 0; set this flag to 1 when either the
frame_rate_extension_n or the
frame_rate_extension_d field in the
video stream is non-zero.
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Sl Descriptors

Video Window. The video_window_descriptor, combined with the target_back-
ground_grid_descriptor, determines the placement of an undersized picture (or
window) on the display area. The video_window_descriptor determines the
location of the smaller picture on the display area and the priority of the picture
when it overlaps with other pictures on the same display.

Parameter Possible Values Notes

Horizontal offset 0to 16383 Horizontal position of the video window,
in pixels, from the left edge of the
background grid (display area).

Vertical offset 0to 16383 Vertical position of the video window, in
pixels, from the top edge of the back-
ground grid (display area).

Window priority 0to 15 Zero is the lowest priority, 15 is the

highest; windows with priority 15 are
always visible.

You can add appropriate Sl descriptors to PMT, NIT (and TS), BAT (and TS),
SDT services, and EIT events.

Bouquet Name. The bouquet_name_descriptor carries the bouquet name in text

form.
Parameter Possible Values Notes
Name Alphanumeric characters —
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CA Identifier. The CA_identifier descriptor indicates that the bouquet, service,
event, or component is associated with a conditional access system and identifies
the type of CA system. You must add a subdescriptor in order to specify the CA

system; the table lists values for the CA system subdescriptor parameter.

Parameter

Possible Values

Notes

CA system ID

Reserved (0)
Standardized Systems (1)
Canal Plus (256)

When you select the system ID through
the drop-down list box, Edit Table
automatically changes the numeric

CCETT (512) value.

Deutch Telecom (768 o

Eurodec (1024) (768) Each CA system specifier has been
France Telecom (1280) assigned a range of numeric values; see
Irdeto (1536) ETR 162 for more information.

Jerrold/GI (1792)

Matra Communication (2048)
News Datacom (2304)

Nokia (2560)

Norwegian Telecom (2816)
NTL (3072)

Philips (3328)

Scientific Atlanta (3584)
Sony (3840)

Tandberg Television (4096)
Thomson (4352)

TVICom (4608)
HPT—Croatian P&T (4864)
HRT—Croatian R&TV (5120)
IBM (5376)

Nera (5632)

BetaTechnik (5888)

You may enter an appropriate number in
the value box and click the subdescriptor
icon; Edit Table automatically changes
the CA system specifier name to match.

Cable Delivery System. The cable_delivery system_descriptor identifies the
characteristics of the cable delivery system.

Parameter Possible Values Notes

Frequency 0000.0000 to 9999.9999 MHz

FEC outer 1 (No outer FEC coding) Select through the list box or enter the
2 (RS 204/188) appropriate value and click the descriptor

icon.

Modulation 1 (16 QAM) Select through the list box or enter the
2 (32 QAM) appropriate value and click the descriptor
3 (64 QAM) icon; the application makes the appropri-
4 (128 QAM) ate entry in the corresponding field.
5 (256 QAM)
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Parameter Possible Values Notes
Symbol rate 000.0000 to 999.9999 Msymbols/second
FEC inner 1 (1/2 conv. code rate Select through the list box or enter the

)
2 (2/3 conv. code rate)
3 (3/4 conv. code rate)
4 (5/6 conv. code rate)
5 (7/8 conv. code rate)
15 (No conv. coding)

appropriate value and click the descriptor
icon; the application makes the appropri-
ate entry in the corresponding field.

Component. The component_descriptor identifies the type of component stream
and may be used to provide a text description of the elementary stream.

Parameter

Possible Values

Notes

Stream content

1 (Video)
2 (Audio)
3 (Teletext)

Component type

Value depends on stream
content; see the following
table

Select through the list box or enter the
appropriate value and click the descriptor
icon; the application makes the appropri-
ate entry in the corresponding field.

Component tag

0to 255

Enter the same value as in the PMT
stream_identifier descriptor (if present).

ISO 639 language
code

A 3-character language code
as defined in ISO 639

Use when the stream content is audio or
teletext.

Description

Alphanumeric characters

A text description of the elementary
stream.
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The possible component types depend on the value of the stream content

parameter.
Stream Content Possible Component Type Values
Video (1) 1 (4:3 aspect ratio)
16:9 aspect ratio with pan vectors)
16:9 aspect ratio without pan vectors)
Greater than 16:9 aspect ratio)
Audio (2) Single mono channel)

Stereo (2 channel))
Multi-lingual, multi-channel)
Surround sound)

(For visually impaired)

65 (For the hard of hearing)

Teletext (3) 1 (EBU teletext subtitles)

2 (Associated EBU teletext)

10 through 13, 32 through 35 (Various DVB subtitle types; refer to
ETS 300 468)

2(
3(
4(
1
2 (Dual mono channel)
3(
4(
5(
64

Content. The content_descriptor classifies event content. ETS 300 468 lists more
than 75 content classifications such as “motor sport” or “musical/opera.” The
content descriptor must have a content nibble subdescriptor. The following table
describes the subdescriptor parameters.

Parameter Possible Values Notes

Content nibble level 1 | 1 (Movie) The content class. Select through the

2 (News/current affairs) drop-down list box; Edit Table automati-
Show/game show) cally changes the numeric value.
Sports)

2(
3(
4( ,
5 (Children/youth programs) | You may also enter an appropriate
6(
7(
8

number in the value box and click the
subdescriptor icon; Edit Table automati-
cally changes the CA system specifier
name to match.

Music/ballet/dance)
Arts/culture)
(Social/political/economics)
9 (Education/science/factual

10 (Leisure hobbies)

Content nibble level 2 | Choices depend on and The content sub-class. Select through
correspond to the level 1 the drop-down list box, Edit Table
selection. See ETS 300 468 | automatically changes the numeric
for a complete list. value.

User nibble (2 fields) [0to 15 Defined by the broadcaster

MTS 100 MPEG Test System User Manual 3-137



Using the PSI and Sl Table Editor

Country Availability. The country_availability _descriptor can either list the
countries for which the bouquet or service is intended or those countries for
which it isnotintended. You can add both an intended and a not intended
descriptor; if the lists conflict, the not intended descriptor takes precedence.

Parameter Possible Values Notes

Country availability | 0 (Not intended) Enter the flag value or select from the

flag 1 (Intended) drop-down list box.

Country code One or more 3-character Do not insert spaces between the codes.
country codes as specified in | For example, to specify both the UK and
ISO 3166 [2] or ETR 162 Scandinavia, enter GBR900.

Extended Event. The extended_event_descriptor can provide a detailed descrip-
tion of an event. You may use a set of up to 16 extended event descriptors in
addition to the short event descriptor.

Parameter Possible Values Notes
Descriptor number 0to 15 Determines the order of this descriptor in
the set of associated descriptors.
Last descriptor 0to 15 The number of the last descriptor in this
number set of extended event descriptors.
ISO 639 language A 3-character language code | The language of the descriptor text
code as defined in ISO 639
Text char Up to 256 alphanumeric The descriptor text
characters

You can use extended event subdescriptors to arrange text into two columns.
Each subdescriptor Edit window has an “item description char” field and an
“item char” field. In a typical application, the information in the extended event
subdescriptors is arranged as follows:

item_description_chars_1 item_chars_1
item_description_chars_2 item_chars_2
item_description_chars_3 item_chars_3

Actual content could resemble the following:

Title: MTS 100, The Movie
Director: John D. Rector
Producer: Jack Producer

The number of subdescriptors appears as “Nb item:” (in gray characters) on the
extended event descriptor Edit window.
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Linkage. The linkage_descriptor identifies a service that can be presented when
the consumer requests additional information.

Parameter Possible Values Notes

Transport stream ID | 0 to 65535 Identifies the TS that contains the
indicated information service

Original network ID | 0 to 65535 The network ID of the originating delivery
system for the indicated information
service.

Service ID 0to 65535 Uniquely identifies an information service

within a transport stream; must be the
same as the program number in the

corresponding PMT.
Linkage type 1 (Information) Enter the value or select from the
2 (Electronic program guide) | drop-down list box.

3 (CAreplacement)

Private data bytes An even number of hexade-
cimal characters

Mosaic. The mosaic_descriptor and subdescriptors can describe a mosaic
component, which is a collection of different video images that form a coded
video component. Each video image occupies a small region of the screen. The
information in the descriptors and subdescriptors determines the content and
arrangement of the mosaic. Refer to ETS 300 468 for a full explanation of the
mosaic descriptor and subdescriptors.

Parameter Possible Values Notes
Mosaic entry point Oorl A value of 1 indicates that this mosaic is
the highest in a hierarchy.
Nb of horizontal 0 (one cell) Cells = value+1
elementary cells 1 (two cells)
Enter the value or select from the
7 (elght CEHS) drop-down list box.
Nb of vertical 0 (one cell) Cells = value+1
elementary cells 1 (two cells)

Enter the value or select from the
7 (eight cells) drop-down list box.
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The mosaic subdescriptors have the following parameters:

Parameter Possible Values Notes

Logical cell ID 0to 63

Cell presentation info | 0 (undefined) Enter the value or select from the
1 (video) drop-down list box.

still picture)
graphics/text)

Cell linkage info

bouquet related)

service related)

other mosaic related)
4 (event related)

2(
3(
0 (undefined)
1(
2(
3(

Enter the value or select from the
drop-down list box.

Bouquet ID 0 through 65535 Present only if the cell linkage info value
is 1.

Original network ID | 0 through 65535 Present when cell linkage info value is

Transport stream ID | 0 through 65535 2,3, 0r4.

Service ID 0 through 65535

Event ID 0 through 65535 Present only if the cell linkage info value

is 4.

Each mosaic subdescriptor may have searsubdescriptors. The subsubdes-
criptors have only one parameter, the elementary cell ID, which can have a
numeric value from O to 63.

Network Name. The network_name_descriptor provides the network name.

Parameter

Possible Values

Notes

Network name

Alphanumeric characters

The network name

NVOD Reference. The NVOD _reference_descriptor, in conjunction with the time
shifted service and time shifted event descriptors, provide a mechanism for
describing a group of services that carry the same event sequence at start times
that are offset from one another. Such a group of time-shifted services is known
as near video on demand, or NVOD.
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The NVOD reference descriptor uses subdescriptors to list the services that
together form an NVOD service. The following table lists the NVOD reference
subdescriptor parameters.

Parameter Possible Values Notes

Transport stream ID | 0 to 65535 Identifies the TS that contains the
service

Original network ID | 0 to 65535 The network ID of the originating delivery

system for the service.

Service ID 0to 65535 Uniquely identifies the service within a

transport stream; must be the same as
the program number in the correspond-
ing PMT.

Parental Rating. The parental_rating_descriptor, through subdescriptors, can
contain a rating based on country and age of the potential viewers. The following
table lists the parental rating subdescriptor parameters.

Parameter Possible Values Notes

Country code A 3-character country code | Codes are specified in 1ISO 3166 [2]

Rating (+3 = mini- 11015 The suggested minimum age of viewers

mum age) is the rating plus three; thus a rating of 4
suggests that viewers should be at least
7 years old.

Private Data Specifier. The private_data_specifier_descriptor identifies the source
of private data used in the S| stream so the decoder can reliably interpret the
private data. The location of this descriptor determines the entities (network,
bouquet, events, or services) to which it applies; refer to ETS 300 468 for a
complete explanation.

Parameter Possible Values Notes
Private data specifier | 0 to 232 Assigned in ETR 162 [6]
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Satellite Delivery System. The satellite_delivery_system_descriptor identifies the
characteristics of the satellite delivery system.

Parameter Possible Values Notes
Frequency (GHz) 000.00000 to 999.99999 —
Orbital position 000.0 t0 999.9 Degrees; many possible entries are
meaningless
West east flag 0 (Western position) Enter the value or select from the
1 (Eastern position) drop-down list box
Polarization 0 (linear-horizontal) Enter the value or select from the
1 (linear—vertical) drop-down list box
2 (circularleft)
3 (circular—right)
Modulation 0 (undefined) Enter the value or select from the
1 (QPSK) drop-down list box
Symbol rate 000.0000 to 999.9999 Msymbols/second
FEC inner 1 (1/2 conv. code rate) Select through the list box or enter the
2 (2/3 conv. code rate) appropriate value and click the descriptor
3 (3/4 conv. code rate) icon; the application makes the appropri-
4 (5/6 conv. code rate) ate entry in the corresponding field.
5 (7/8 conv. code rate)
15 (No conv. coding)

Service. The service_descriptor provides the service type, service name, and
service provider.

Parameter Possible Values Notes

Service type 0 (reserved) Select through the list box or enter the

1 (digital television) appropriate value and click the descriptor
(digital radio sound) icon; the application makes the appropri-

(teletext) ate entry in the corresponding field.

(NVOD reference)

(NVOD time-shifted service)
(mosaic)

(PAL coded signal)
(SECAM coded signal)

9 (D/D2-MAC)

10 (FM radio)

128 to 254 (user defined)

Provider name Alphanumeric text

2
3
4
5
6
7
8

Service name Alphanumeric text
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Service List. The service_list_descriptor uses subdescriptors to list the services in
a transport stream by service ID and type. The table lists the service list
subdescriptor parameters.

Parameter Possible Values Notes

Service ID 0to 65535 Uniquely identifies the service within a
transport stream; must be the same as
the program number in the correspond-
ing PMT except when the service type is
NVOD reference.

(reserved) Select through the list box or enter the
(digital television) appropriate value and click the descriptor
(digital radio sound) icon; the application makes the appropri-
(teletext) ate entry in the corresponding field.

Service type

(NVOD reference)

(NVOD time-shifted service)
(mosaic)

(PAL coded signal)
(SECAM coded signal)

9 (D/D2-MAC)

10 (FM radio)

128 to 254 (user defined)

0
1
2
3
4
5
6
7
8

Service Move. The service_move_descriptor enables a decoder to track a service
as it is moved from one transport stream to another.

Parameter Possible Values Notes

New 0 to 65535 The ONID of the transport stream after
original network ID the move

New 0to 65535 The TSID after the move

transport stream ID

Short Event. The short_event descriptor provides the event name and a short text
description of the event. If a longer description is required, use up to 15 extended
event descriptor additionto this descriptor.

Parameter Possible Values Notes

ISO 639 language A 3-character language code | The language of the text used in this
code as defined in 1ISO 639 descriptor

Event name Alphanumeric text

Description Alphanumeric text

MTS 100 MPEG Test System User Manual 3-143



Using the PSI and Sl Table Editor

Short Smoothing Buffer. The short_smoothing_buffer_descriptor can appear in
EIT present/following and EIT schedule tables to indicate the bit rate of each

event.

Parameter Possible Values Notes

SB size 0 (DVB reserved) Enter the value or select from the
1 (buffer = 1536 bytes) drop-down list box

SB leak rate 0 (DVB reserved) Refer to ETS 300 468 for a complete list
1 (0.0009 Mbits/s) of possible values.
2 (0.0018 Mbits/s

( ) Select through the list box or enter the
60 (108.0 Mbits/s) appropriate value and click the descriptor
' icon; the application makes the appropri-
ate entry in the corresponding field.
DVB reserved bytes | An even number of hexade- | —

cimal characters

Stream Identifier. The stream_identifier_descriptor can attach a component tag to
PMT transport stream descriptions. This component tag allows the EIT, through
the same tag in a component descriptor, to reference the stream.

Parameter

Possible Values

Notes

Component tag

0to 255

Stuffing Descriptor. The stuffing_descriptor provides a means of inserting dummy
descriptors for table stuffing.

Parameter

Possible Values

Notes

Descriptor length

0to 255

Bytes

Telephone. The telephone_descriptor provides a telephone number that can be
used for modem dial-up; communication via modem may be used with narrow-
band interactive channels.

Parameter

Possible Values

Notes

Foreign availability

0 (from inside the country)
1 (from outside the country)

Enter the value or select from the
drop-down list box

Connection type

O0to 31

Type must be recognized by the decoder
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Parameter Possible Values Notes

Country prefix Alphanumeric characters Consistent with international and local
X X telecommunications standards.

Int'l area code Alphanumeric characters

Operator code Alphanumeric characters

National area code

Alphanumeric characters

Core number

Alphanumeric characters

Teletext. The teletext_descriptor, with subdescriptors, can appear in an ES
definition in the PMT to identify streams that contain EBU teletext data. The
table lists the teletext subdescriptor parameters.

Parameter

Possible Values

Notes

ISO 639 language
code

A 3-character language code
as defined in ISO 639

The language of the teletext data

Teletext type

1 (initial teletext page)

2 (teletext subtitle page)

3 (addit'l information page)
4 (program schedule page)

Select through the list box or enter the
appropriate value and click the descriptor
icon; the application makes the appropri-
ate entry in the corresponding field.

Teletext magazine
number

Oto7

Identifies the magazine

Teletext page
number

0to 255

Identifies the page

Time Shifted Event. The time_shifted_event_descriptor identifies an event that is
a time-shifted copy of another event.

Parameter Possible Values Notes

Reference service ID | 0to 65535 The ID of the NVOD reference service;
does not have a corresponding service in
the PMT.

Reference eventID | 0to 65535 Identifies the reference event (of which

this event is a copy).
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Time Shifted Service. The time_shifted_service_descriptor identifies a service that
is a time-shifted copy of another service.

Parameter Possible Values Notes

Reference service ID | 0 to 65535 The ID of the NVOD reference service
(of which this service is a copy); does
not have a corresponding service in the
PMT.

User. The user defined descriptor may be added to almost any table, stream,
service, or event definition.

Parameter Possible Values Notes
Descriptor tag 128 to 254 Pick your own.
Private bytes An even number of hexade- | —

cimal characters

Learning More About Table Items

PSI tables are defined in the ISO/IEC 13818-1 international standard; Sl tables
and descriptors are defined in ETS 300 468. The ISO/IEC 13818-1 text is
included, in Windows help format, with the MTS 100. To open this document,
click MPEG-2 Help in the Tektronix MTS100V2.1 submenu.

[ - -
= D 5w Comiml

B [VE Chanrel Codng and Decochng
o Erar Infescion

“A bk

Once the help application opens, use the Contents and Search commands to find
the information you need. For example, you can find a detailed description of the
registration descriptor by clicking Contents, and then clicking the following
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hyperlinks: TECHNICAL ELEMENTS; PROGRAM AND PROGRAM
ELEMENT DESCRIPTORS; Registration descriptor.

Fis

Edl_Bookmas Cptom el

Comanis| Boarch | Back | P | o | |

Eegistration descript or

TEe fegickatics
private dets
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Table I-46 - Regiseratbon descriptor

Fymiax Mo of bits  Tdemtifier
registrabion_descnipbart) |
plaf i ek
i LmmehE
1 12 ummehE
for (=0 1 <1 i++
] 0 bxIbE

You may also wish to refer to ISO/IEC 13818-2 for additional information about
video encoding or ISO/IEC 13818-3 for information about audio encoding.
These publications are available through the 1ISO (International Organization for
Standardization. The URL of the ISO web page is http://www.iso.ch/ the URL of
the online ISO catalog is http://www.iso.ch/infoe/catinfo.html (current as of
March 1997).

ETS 300 468 is available through the European Telecommunications Standards

Institute (ETSI). The URL of the ETSI web page is http://www.etsi.fr/ (current
as of March 1997). Much of the information in ETS 300 468 is available through
the Edit Table Help menu. You will notice that Edit Table. Help has many fewer
hyperlinks than MPEG-2 help; to find information about most topics, click the
Help Topics command button on the Help window tool bar.

& P31 and 51 Table Editos

Eis

Edl_Pockmes: _Cpbons

(=2

| B | |

Hikp q=l|
1
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Global View

The Global View command opens a window that shows the association between
selected NIT, SDT, and EIT table files. These files can have some relationship to
each other, or none at all.

B8 EA :

™o T= 0 20 20 EQ

=03

radio 20 EQ

w ‘B E
- telewr =0
it

3 1o N SHe R
Ho o Tsa0 Ts 0 S0 S0 EQ
s S Rk
T=12 radic S0 EQ
- Rl |
0 . telavr S0 EOQ -
Unassociated tables Highly associated tables

The files with a high degree of association are not interdependent. You can use
these table files with table files other than the associated ones. The association
ties together the files as shown below.

Found in Found in Found in
NIT table file SDT table file EIT table file
—

Serwce ID 4\
Service ID
= o B3

M1l  Ts 22 telew 8 33
Transport <—————>Transport Transport
stream ID stream ID stream ID

The NIT contains the Transport Stream, with a Transport Stream ID defined in
the Transport Stream’s Edit window.

If the Transport Stream ID (from the SDT Edit window) is the same, then the
SDT is associated with the NIT.
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If the SDT has a service that has a descriptor, there may be a service or special
service icon (shown in Table 3-13 on page 3-109). The service Edit window
contains the service ID parameter.

If the EIT parameters (from the Edit window) are the same as the SDT parame-
ters for both the Service ID and the Transport Stream ID, then the EIT is
associated with the SDT.

NIT and SDT files can be associated without an EIT file. Likewise, SDT and
EIT files can be associated without an NIT file. NIT and EIT files cannot be
associated without a SDT file between them. (The Service ID is only present in
the SDT.)
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Creating Files with Complex Associations (Tutorial)

This section describes how to make table files with complex associations
between networks, services, and events. Many of the simpler steps are not
explained in detail. If you need help, please review the tutori@reating
Transport Stream Files with DVB Informatibeginning on page 2-83.

1. Start by closing all currently open table files. (Use the Close command from
the File menu.)

2. Create new NIT, SDT, and EIT table files. (Use the New command from the
File menu.)

3. Choose Global view from the File menu (or click the G button on the upper
tool bar). This brings up the Global View File Selection dialog box with the
New table files as the default parameters.

Glodial Yins Filn Silechean

Proxiss Mo Tsbie [PUT]

Hatrk: nlomsies Table [KOT)
:Hl.-!.llﬂlh [ |

Hraiguisi &pind bsias T ahde [HAT]

Eeimrin I
Govvmon Dopseptien Fable [S0T)
e [alila T |
E v inboesatian | alsia 11 -
:Hllll = [ 2. I
= | B

4. Click OK. This opens the Global View window.

7

8

5. Click the NIT icon in the global view to display the NIT in the Edit Table
hierarchy and Edit windows.
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6. Enterl in the network ID text box.
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7. Click on the NIT icon to apply the change. Notice that the number below the
NIT icon changes to N1 in both the Edit Table hierarchy and the Global
View.

8. Add a transport stream to the NIT.
a. Click the Add (+) button on the upper tool bar.
b. Select Transport stream in the resulting dialog box.
c. Click OK.

9. Select the TS icon. Entéras the transport stream ID ahds the original
network ID. Notice that the network ID has the same number as the network
ID at the NIT level.

L=

T St b owia of | b alads Transper siresm
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L =

H1
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10. Apply the changes by clicking on the TS icon. Notice that both the Edit
Table hierarchy and the Global View show the changes.

- :

] Ta 2
St
T il

=1

e oL

11. Add an another transport stream. (Choose Add from the tool bar. Transport
stream is already selected in the Add dialog box; click OK.)

12. Click on the new TS icon to select it. Engeas the transport stream 1D
andl as the original network ID.

13. Apply the changes (click the TS icon) and notice the results in the hierarchy
and Global View.

14. Create a new NIT section (choose New from the Section menu) and change
the network ID tall.

15. Add two transport streams to the new section. Ertexs the transport
stream ID of the first anti3 as the ID of the second; give them both the
original network 1D ofl1.

MIT S 3 il &f 2 L walds = Iranspan swppm

m Ennipod alrcam id @
HiL | ez —
E seiginal netwark id @
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16. Notice the changes to the Global View.

| Globol View |
m Network ID
m

Ta

2
@7 Transport stream ID

@ “ —_ Transport stream ID

B():

.
Wi f
= -

17. Click the SDT command button (or the SDT icon in the Global view) to
display the SDT file.

18. Enter?2 in the transport stream ID field addn the original network ID

field.
e B Rty g = : .
0T Seman 1 our of | dmomkle = Reraice Deacription Talde
jsat e i IE
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19. Apply these changes (click in the hierarchy window.). Notice that the SDT is
now associated with transport stream 2 in the Global View.

T' 3
mm i

TH 3

&l
a1 of

Experiment, if you like, with associating the SDT with other transport
streams. For example, change the stream ID to 3; or change the network ID
to 11 and the stream ID to 12. Watch the Global View when you click in the
hierarchy window to apply the changes. When you are done experimenting,
return the settings to stream ID = 2 and network ID = 1.

20. Click the Add button three times to add services to the SDT. Erieand
6 as the respective service IDs.

21. When you are done, notice that the service ID number is displayed under
each of the service icons in both the Edit Table hierarchy and the Global
View.

22. Add a service descriptor to service S4.
a. Select the S4 icon; then click the Add button.

b. Select Descriptor in the Add dialog box; then click OK. The Descriptors
Selection dialog box appears.

c. Select service from the drop-down List of Descriptors and click Add.
Then click OK to finish adding the descriptor to service four.
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23. Click the new descriptor icon to select it.

P
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24. Select digital television from the drop-down service type list box; the service
type value automatically changes from 0 to 1. Enter your name in the
provider name text box and enfier] evision in the service name box.

25. Click in the hierarchy window to apply the changes to the descriptor. Notice
that the S4 icon in the Global View changes to resemble a television set.

26. Add service descriptors to both S5 and S6.

a. Select the S4 service descriptor icon in the hierarchy window; then
choose Copy from the Edit menu (or typeRrRL+C).

b. Select the S5 Service icon; then choose Paste from the Edit menu.

c. Select the S6 Service icon and typeRL+V to paste the service
descriptor.

27. Select the S5 descriptor (D) icon in the hierarchy. Change the service type to
digital radio sound and entRadio in the service name text box.

28. Select the S6 descriptor icon. Change the service type to teletext and enter
Text in the service name text box.
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3-156

29. Click again in the hierarchy window. Notice that the S5 and S6 icons in the
global view have also changed appearance.

Gilofial Yirs

s

T 1

i i

30. Create a new SDT section (choose New from the Section menu); notice that
a new SDT icon appears near the bottom of the global view, not associated
with any other icon.

31. Enter 3 in the transport stream ID text box and 1 in the original network ID
box. Click in the hierarchy window to apply the changes and notice that the
new SDT icon is now associated with TS3 in the global view.

32. Add three services and give them service IDs 41, 51, and 61 respectively.

33. Copy the S4, S5, and S6 service descriptors from the previous section and
paste them onto S41, S51, and S61.

a. Click the previous button on the lower tool bar—or click the SDT icon
associated with TS2 in the global view—to return to the first table
section.

b. Inthe hierarchy, select the descriptor icon connected to service S4; then
choose Copy from the Edit menu (or type ¢chieL+C key equivalent).

c. Click the next button to return to SDT Section 2.

d. Select the S41 hierarchy icon and then choose Paste from the Edit menu
(or type thecTRL+V key equivalent).

e. Repeat the procedures in steps a through d to copy the S5 and S6
descriptors to S51 and S61.
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34. Notice that the full SDT tree in the global view is associated with transport
stream 3 (TS3).

@ o ]

M2 e T

i

35. In the global view, click the SDT icon associated with TS3. Then, in the Edit
window, change the transport stream ID from 2 to 12 and the original
network ID from 1 to 11. Notice how the SDT section moves to TS12 in the
global view.

T :
Boo

Moved from here

— To here

36. Click the EIT command button (or click the EIT icon in the Global View) to
select the EIT file.

37. Make the following parameter entries:

m  Service ID =51
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m  Transport stream ID = 3

m  Original network ID = 1
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38. Click in the hierarchy to apply these changes. Notice that the EIT is now
associated with S51 (radio service) of TS3 in the Global View.
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39. Create a new EIT section. (From the Section menu, choose New.)

40. Associate this EIT section with transport stream TS12, service S4 (televi-
sion), on network N11. (Service ID = 4, transport stream ID = 12, and
original network ID = 11.)

41. Apply these changes. Notice in the Global View that the new EIT is
associated with the television service of TS12.
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42. In the global view, click the SDT icon associated with TS12 to select section
1 of the SDT.

43. In the Edit Table hierarchy window, double-click the SDT icon to collapse
the hierarchy. Double-click again to restore the service and descriptor icons.
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44. Double-click various icons in the global view to see how that hierarchy can
collapse under the clicked icon.

This concludes the Edit Table exercise. Several important rules of Sl tables have
been illustrated in this section:

m  The NIT sets the network ID.

The NIT contains transport streams.
®  Transport streams set their own IDs.

m  The SDT is associated with a transport stream through the TS ID and the
original network ID.

®m  An SDT contains services.
m  Service descriptors set the service ID.

m  EITs are associated to SDTs through service ID, transport stream ID, and
original network ID.

NOTE. The table files that you have created will not pass a Coherence analysis.
They are intended only to illustrate associations between the various table types.
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Terms

The Data Store Administrator application manages the Data Store disks. It also
manages MPEG-2 transport stream acquisition and generation. Since the
Windows File Manager does not manage the Data Store disks, the Data Store
Administrator also performs all the low-level functions normally accomplished
with the File Manager.

This application, the SCSI drivers, and the EISA card are optimized to guarantee
a continuous data acquisition or generation rate of at least 55 Mbits/second for a
minimum of 19 minutes (approximately 40 minutes in later instruments with

18 Gbyte data storage space) without interruption of the flow and no loss of data.
“Looped” acquisition and generation is also available.

The termdata Store dislandsystem dislare NOT interchangeable when
describing how the Data Store Administrator operd@d:Bis a French
acronym for “Data Store.”

Data Store Disk. The Data Store disks are four hard drives physically connected

to the Data Store circuit board. These disks are used by the Data Store Adminis-
trator when generating and acquiring transport streams. They can also be used by
the Multiplexer and Analyzer when dealing with files that are too large for the
system disk.

Four 2 Gbyte Data Store disks, for a total capacity of 8 Ghytes, are standard on
MTS 100 MPEG Test Systems with serial numbers below BO60000. Later
instruments have 4.5 Ghyte Data Store disks, for a total of 18 Gbytes.

System Disk. The system disk is the fixed disk drive (hard disk) that contains
theWindows NT operating system files and the MTS 100 application software.
You can access this disk as on any personal computer using the Windows File
Manager. The system disk is configured during manufacture as the Mts100 (C:)
drive

CARB. The term CARB, a French acronym referring to the Data Store disks or

the Data Store board, is used often in the Data Store Administrator user interface.
CARB appears in this manual when necessary to reflect on-screen nomenclature
and avoid ambiguity.
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Special Features of the Data Store Disks

3-162

In order to generate or acquire MPEG-2 transport streams, the Data Store disks
have some special features required to accommodate constant, high bit rate
input/output.

First, no more than 255 files may be stored. Second, there is a rigid file structure.
Normally, file data can be scattered all over a hard disk, fitting in wherever there
is room. The Data Store disks must store each file in a single block. This
requirement has additional implications. When you delete a file, you do not
necessarily free up disk space. This is illustrated in Figure 3—1.

File 1 File 1 File 1
File 2 File 2 File 2
File 3 ;
File 4
File 3 marked e
as deleted
File 4 File 4 File 5
File 5 File 5
Empty Empty Empty
(A) (B) ©)

Figure 3-1: How the data store disks manage their files

Column (A) shows the initial file structure. If a new file is added to the Data
Store disks, it is placed after file 5 at the top of the empty section.

Column (B) shows what happens when you “delete” file 3. Because file 3 is
surrounded by other files it is onitgarkedas deleted, but it is not actually
deleted and cannot be overwritten. Thus, the disk space is not free for storing
other files. To free the disk space, you must “compress” the Data Store disks.
You can “undelete” it any time before you invoke @@mpresscommand.

Notice, however, that yocandelete the last file listed (File 5 in columns A and
B) as it is adjacent to the empty disk space and can add directly to that space.
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Column (C) shows what happens after a Compress command (see page 3—-181).
File 3 is removed, files 4 and 5 are moved so that they now follow file 2, and the
space freed by moving files 4 and 5 is added to the empty space. This is the only
way to free disk space after deleting a middle file (other than first deleting all

files below it until the file is the last listed).

NOTE. The Compress function requires approximately one second per megabyte
of disk space to compress the Data Store disks. In other words, the Compress

function can take #bng time. (For example, 8 Gbyte = 8192 Mb; 8192 seconds
is 136.5 minutes.)

Due to the rigid file structure, it is strongly advised that you use the Data Store

disks only for acquiring and generating transport stream files or storing large
transport stream (*.trp) files.

Starting the Application

To start the Data Store Administrator, seleata Store Control from the
Tektronix MTS100 V2.1 menu, as shown in Figure 3-2, or double-click the

corresponding shortcut icon in the Tektronix MTS100 V2.1 program group
window.

NOTE. The Analyzer and Multiplexer applications must be closed before starting
the Data Store Administrator.
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Figure 3-2: Starting the Data Store Administrator
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The Application Window

When you open the Data Store Administrator, the application window shown in
Figure 3-3 occupies the screen.

Menu bar
Toolbar

Figure 3-3: The Data Store Administrator application window
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Menus

File Menu

Acq/Gen Menu

This section summarizes the commands available in the various Data Store

Administrator menus

EAT Read

F5

Board to PC (Read) Ctrl+R
PCto board (wWrite) Chel+''

Delete DEL
Undelete
Exit
Use To
FAT Read List the files available on the Data Store disks
Board to PC (Read) Copy a file from the Data Store disks to the system hard drive (or oth-
er disk)
PC to board (Write) Copy a file from the system hard drive (or other media) to the Data
Store disks
Delete Mark a Data Store file to be deleted (unless the file is at the bottom of
the list, it can be un-deleted any time before disk compression)
Undelete Remove the delete mark from a Data Store file
Exit Quit the Data Store Administrator application
A/ Gen
Acquisition  Cirl+aA
Generation  Cil+G

Interrupt transter

Use To

Acquisition Acquire a transport stream from the selected input port and save it as
a Data Store file

Generation Generate a transport stream from a transport stream file stored on the
Data Store disks and outputs it from the selected output port

Interrupt transfer Stop the current Acquire or Generation process
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Service Menu

? (Help) Menu

Eoard Resst

Besources Parameters

FAT Delete

Disks Partitionning
Disks Compress
Disks Motar control

»

Use

To

Board Reset

Perform a software reset on the Data Store board (use after an error)

Resource[s] Parame-
ters

Change the Data Store resource parameters

FAT Delete Initialize the Data Store disks. The partitions are preserved, but all
files are lost.
Disk[s] Partitioning Create disk partitions. Must be run each time Data Store disks are

added, removed, or replaced.

Disk[s] Compress

Free the disk space of all deleted files (marked DEL)

Disk[s] Motor control

Stop and restart the Data Store disk motors or specify automatic stop
and set the delay.

[ 7 |
About..
Use To
About Open the software version information window

Toolbar Command Buttons

3-166
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Al 8]

The toolbar contains command buttons for several frequently used menu
commands. Click a button to select the corresponding menu command. The
commands are, from left to right:

FAT Read; see page 3-167 for additional information

Board to PC (Read); see page 3—168 for additional information
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PC to board (Write); see page 3—169 for additional information
Acquisition; see page 3—-172 for additional information
Generation; see page 3—176 for additional information

Interrupt transfer; see page 3—179 for additional information

Using File Menu Commands

The File menu provides file management commands such as file copies and
deletes. The commands available from the File menu are: FAT Read, Board to
PC (Read), PC to board (Write), Delete, Undelete, and Exit.

NOTE. Dont forget thatCARB refers to the Data Store disks.

FAT Read FAT stands for File Allocation Table. The FAT Read command lists the files
available on the Data Store disks and shows their status. See Figure 3—4. A FAT
Read occurs whenever the Data Store Administrator is launched.

iy indcreasiony Filsn infcrsscicne

Fembar of digks: 4
Tirs par ik 4581, 379, %
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Tetal aims L Bl 4l 5, LD
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Membar of filae: d

Figure 3—4: The FAT Information display

The FAT Information display gives the following information:

m  Number of Disks detected on the Data Store board. There should be four.
Any fewer indicates that you may have a malfunctioning disk. (The
MTS 100 can operate with fewer than four disks if one or more fails and
immediate replacements are not available.)

m  Size of each disk (in bytes)
m  Partition information

®  File name(s)
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Board to PC (Read)

3-168

m  File size(s) in bytes.

m  Files marked as “deleted” (DEL). These files are deleted whebists
Compresscommand is selected from the Service menu.

TheBoard to PC (Read)command copies a file from the Data Store disks to the
system hard drive (or other regular disk). Figure 3—5 showBilth&ead from
CARB dialog box.

Filw Pannd feam CARE

Fawe of Lhe TARH File:
|-n-||1n-'-' THP AT, T4, kT Single d

s o the PO £file
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.
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Figure 3-5: The File Read from CARB dialog box

NOTE. This command is not always necessary to read files from the Data Store
disks. The Analyzer application can read files directly from the Data Store disks
using the c:\carbO\mono directory.

Select the name of the Data Store disk file from the drop-down list box. Then
enter the new name for the system disk file. CBobwseif you wish to open a
Save Asdialog box and select a directory on the system disk. See Figure 3—6.

G . NB
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Figure 3-6: The Save As dialog box
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PC to Board (Write)

MTS 100 MPEG Test System User Manual

After entering a name in the text box, cli8kve(or simply presgnTeR). The
File Read from CARB dialog box will reappear; clicBtart to copy the file to
the system disk.

Use theBoard to PC command to move files that you have acquired with the
Data Store system to the system hard drive for analysis.

NOTE. It is possible to capture files on the Data Store disks that will not fit on
the system disk. You may want to check, through the Windows NT File Manager,
to see if there is room on the system disk for the file(s) you plan to copy.

ThePC to board (Write) command copies a file from the system to the Data
Store disks. Use this command to move transport stream files created with the
Multiplexer application (and possibly modified with the Packet Jitter or
Coder/Decoder applications) to the Data Store disks. Once there, you can use
them to generate transport streams.

NOTE. This command is not always necessary to write files to the Data Store
disks. The Multiplexer application can write files directly to the Data Store disks
using the c:\carbO\mono directory.

1. Choose the command from the File menu or click the corresponding (W)
toolbar button. The resultirigile Write to CARB dialog box is shown in
Figure 3—7.

Filw Wil o CARE

Hapem of tha PFC File:
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Figure 3-7: The File Write to CARB dialog box
2. Enter the full path and file name or cliBkowseto select the file that you
wish to transfer to the Data Store disks.

3. Then enter an appropriate file name in N@@ne of the CARB Filetext box.
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4. Finally, click Start to copy the file onto the Data Store disks.

Delete TheDeletecommand marks a Data Store file to be deleted.

1. To delete a file, select its name in th&lés informations” box, as shown in
Figure 3-8, and then chooBeletefrom the File menu. To select more than
one file from the list, hold theTrL key down and then click the name of
each file you wish to delete.

Pidmi bl vk e

Figure 3-8: Selecting a file to delete

2. The warning message shown in Figure 3—9 always opens, giving you an
opportunity to abort the file deletion.

[ .l-'| [haalats Bl 4new. TRP ¥

Yer | Yeswai| [ He | Gnnerl |

Figure 3-9: The Warning dialog box

In most cases, you can later undelete a file that is marked as deleted as long as
you have not compressed the Data Store disks (see page 3—-181). However, if you
delete the last file (or files) in the FAT table, it (or they) will be removed
immediately. In this case, you are given a special warning, shown in Figure

3-10, that the file is not recoverable.
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Figure 3-10: The last file is removed immediately

NOTE. The “file will not be recoverable” warning also appears when you select
the first-listed file for deletion. However, the warning is incorrect. Only the last
files in the FAT may be deleted without performing a disk compression.

Use theDeletecommand to free up space on the Data Store disks, but remember
that, if you wish to actually remove files that are listed anywhere but at the end
of the FAT, you must also select thisks Compresscommand from the Service
menu (refer tdisk[s] Compres®n page 3—181 for more information).

Undelete  TheUndeletecommand removes the DEL (delete) mark from a file on the Data
Store disks. If you change your mind and no longer want to delete a file, use this
command to return it to normal status.

To undelete a file, highlight its name in thiges informations box, as shown in
Figure 3—11, and choose the Undelete command from the File menu. To select
more than one file from the list, hold therL key down and then click the name
of each file you wish to undelete.

S— T R T T VL Fy g ——
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Figure 3-11: Selecting a file to undelete

Using Acg/Gen Menu Commands

The Acg/Gen menu gives you access to commands to acquire or generate
MPEG-2 transport streams. There are three commands available from this menu:
Acquisition, Generation, andinterrupt transfer .

MTS 100 MPEG Test System User Manual 3-171



Using the Data Store Administrator

3-172

Acquisition

The Acquisition command acquires a transport stream from the selected input
port and stores it on the Data Store disks as a transport stream file. Figure 3-12
shows the Acquisition dialog box.

The Output group contains the CARB File text box and a Partition Type
drop-down list box. Enter the name that you want the transport stream saved
under in the CARB File text box. If the Data Store disks have more than one
partition, then choose the Partition type from the list box.

NOTE. The name of the Data Store File cannot already be in use by an existing
file or a file marked as “deleted”.

The Size group allows you to either define the size of the file acquired or leave it
open ended. If you want to leave the file size undefined, select the Not Defined
check box. This option allows the file to continue acquiring data until you
choose the Interrupt command (see page 3-179). If you do not select this check
box, you must enter a value in the text box. This number cannot be larger than
the selected partition size. When the MTS 100 has collected a file the same size
as defined in the text box, the acquisition process stops.

NOTE. The File Size must be greater than 1024 bytes.

Muakgai Sizxe
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Figure 3-12: The ACQUISITION dialog box
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The Interface group contains the Protocol, Port, Internal Clock, and Frequency
parameters. See Figure 3-13.

Interface Imterface

— - B — . B
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Figure 3-13: Examples of the Interface group

The Acquisition Protocol can be either Slave or Master. If it is Slave, the input
signal supplies the clock; therefore, neither Internal Clock or Frequency
parameters are available. Except that if the Port is set to G.703, the clock
frequency must be specified. If Protocol is set to Master, the Data Store board
generates the clock. Only the Parallel and Serial ECL ports can have Master
Protocol.

The Port parameter allows you to select at which port the incoming signal will
be available. The different ports conform to their own specification. The
available ports are: //[ECL (Parallel ECL), Serial ECL, G.703, TTL (50 Ohm
TTL), and 10 Mbit Serial Port (RS-422).

The Internal Clock selects which of the internal references is used as the clock.
The options include: PLL, Osc 34.368 MHz, Ocs. 8.448 MHz, and External
Clock. If you select the PLL, then the Frequency parameter is available.

The frequency parameter should match the rate of the incoming signal. The
frequency range available is dependent upon the port as given in Table 3-14.

NOTE. The data rates for the G.703 ports must be exact. The PLL is not
available. Only these G.703 frequencies are available.

Table 3-14: Frequencies available for each port

Port Minimum frequency Maximum frequency
Parallel ECL 125 kHz 7.5 MHz

Serial ECL 1 MHz 60 MHz

G.703 8.448 MHz 34.368 MHz
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Table 3-14: Frequencies available for each port (Cont.)

Port Minimum frequency Maximum frequency
TTL 1 MHz 45 MHz
10 Mbit Serial (RS422) 1 MHz 10 MHz

NOTE. The frequency step size is 1 Hz.

The Synchronization group (Figure 3—-14) determines how the incoming signal
locks. The options include: none, PSYNC signal, and Pattern. None and Pattern
are available to all ports. PSYNC is only available to the ECL ports.

Srechronicalion
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Figure 3-14: Examples of the Synchronization group

If you choose None and are using a serial port, you can not be sure to start at the
beginning of a byte or packet. In this case, it is better to choose pattern synchro-
nization. With Pattern synchronization, the first three packets are lost.

If Pattern is selected as the lock mode, then there are additional parameters that
also must be entered. These include: Stop if Desynchronized, Pattern (hex), and
Useful Bytes. If the Stop if Desynchronized check box is selected, the acquisi-
tion stops with an error message box after 8 bad synchronization bytes.

The Pattern is the actual synchronization signal in hexadecimal. For standard
transport packets, the sync byte is 47.

The Useful Bytes parameter is the size of the transport packet. The standard size
is 188.
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The simultaneous presence of PSYNC and the synchronization pattern is not
verified. The PSYNC signal is only used to trigger the start of acquisition
(detection of the first leading edge). Thus no desynchronization criterion exists
in this case. After the start of acquisition, the presence of the PSYNC signal is

not verified.

The mechanisms of synchronization and loss of synchronization vary according
to the synchronization method used given in Table 3-15.

Table 3-15: How synchronization works

Synchronization method

Acquisition begins with

Loss of synchronization

none 1st clock received never
by PSYNC signal 1 recognition never
by pattern 3 exact recognitions Absence of exact recognition

during 8 cycles

If either of the ECL ports are in Master mode, then an additional group, Control
Port, is presented. See Figure 3—15. There are two or three parameters in this

group.
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Figure 3-15: Examples of the Control Port group

The Useful Bytes parameter is the number of useful bytes as validated by a

validation signal.

Stuffing Bytes is the number of bytes when the DEN (data enable) is off.

Synchro. Byte Size is the synchronization signal size, in bytes. It can range from

1 to 4 bytes.
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NOTE. Only connect equipment to ports in use. This will prevent confusing data.
For example, for G.703 output, both G.703 ports are active at the selected rate,
but the voltage level is different on each port.

Changing Registry Values. To turn off the display of the dialog box after every
transfer, change the DefaultAlwaysDialogBox registry parameter. The possible
settings for the DefaultAlwaysDialogBox are shown in Table 3—-18.

Table 3-16: DefaultAlwaysDialogBox registry parameter values

Value Description
0x1 A dialog box is displayed after all transfers (default).
0 A dialog box is not displayed after transfers.

To change to value of the DefaultAlwaysDialogBox registry parameter, exit the
Data Store Administrator and use the Registry Editor program, Regedt32.exe,
located in the C:\WINNT\system32 directory.

NOTE. You do not have to be logged in with System Administrator rights to
change the DefaultAlwaysDialogBox parameter.

Use the following path to access the DefaultAlwaysDialogBox registry
parameter.

C:\HKEY CURRENT_USER\SOFTWARE\CARB\CARBO

not running before editing the DefaultAlwaysDialogBox parameter. When the
Data Store Administrator quits, it writes to the registry file and may overwrite
the value of the DefaultAlwaysDialogBox you have set.

f CAUTION. To prevent file corruption, verify that the Data Store Administrator is

Generation  TheGeneration command generates a transport stream (from a transport stream
file on the Data Store disks) and outputs it from the selected output port. Figure
3-16 shows the Generation dialog box.

The Source group contains the Data Store disks file selection. Select a file from
the drop-down list.
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Figure 3-16: The Generation dialog box

NOTE. The file must be on the Data Store disks to generate a transport stream.

If the Loop box is checked, it sends the file out continuously until it receives a
manual interrupt command. If it is not checked, the file is sent only once.

The Size text box is the size of the transport stream to be generated. It is
automatically filled in when a file is selected. You can use commas or spaces to
separate the digits. You can enter a smaller number if you do not want to use the
entire transport stream. If the Loop box is checked, the Size text box is not
available.

NOTE. Minimum file size for looping generation is one megabyte (1 Mb).

The Interface group allows you to select the output port and configure it to your
requirements. The parameters in this group include: Protocol, Port, Output
Clock, Frequency, Control Signals, Number Useful Bytes, Number Stuffing
Bytes, Stuffing Byte, and Synchronization Signal Size. All these parameters are
not always available. The availability is based on the Protocol and Port selected.

The Protocol can be either Master (the Data Store board generates the reference
clock) or Slave (the clock is generated by an external source). Only the ECL
ports can use Slave protocol.
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The Port drop-down list box selects which output port to use. The choices are:
I/ECL (Parallel ECL), Serial ECL, G.703, TTL (the TTL 50 Ohm port), and
10 Mbit serial port (RS—422).

NOTE. Make sure equipment is only connected to ports in use. This will prevent
unexpected results.

All of the other parameters are based on the selected port. Table 3-17 lists all of
the non-control signal parameters available.

Table 3-17: The parameters available from each port

Oscillator PLL
Control signal (8.448 MHz or

Port (DEN signal) 34.368 MHz) Min Max External clock

Parallel ECL Available N/A 125 kHz 7.5 MHz Available

Serial ECL Available Available 1 MHz 60 MHz Available

G.703 Not Available Available Not Available Not Available N/A

TTL Not Available Available 1 MHz 45 MHz Available

10 Mbit Serial Not Available N/A 1 MHz 10 MHz Available
Output Clock allows you to select either one of the two internal oscillators
(8.448 MHz or 34.368 MHz) or the PLL. If you select the PLL, the Frequency
text box is displayed. Enter the desired frequency within the allowable range
(125 kHz to 60 MHz.) The frequency step size is 1 Hz.
NOTE. The data rates for the G.703 ports must be exact. Therefore only the two
internal oscillators with the G.703 frequencies are available.
The Control Signals check box is available only with the ECL ports since they
are the only ones with a DEN (data enable) signal. If Control Signals is selected
you are in “burst mode.”
NOTE. If you select burst mode, be sure that the first byte(s) of the file are sync
bytes (SB), typically 0x47, because the SB signal is on during the first byte(s) of
the file.
The Number of Useful Bytes is the number of bytes when DEN is on.
The Number of Stuffing Bytes is the number of bytes when the DEN is off. All
stuffing bytes have the same value, that entered in the Stuffing Byte text box.

3-178 MTS 100 MPEG Test System User Manual



Using the Data Store Administrator

The Sync Signal Size is the number of bytes when the SB signal (Sync Byte) is
on.

Changing Registry Values. To turn off the display of the dialog box after every
transfer, change the DefaultAlwaysDialogBox registry parameter. The possible
settings for the DefaultAlwaysDialogBox are shown in Table 3-18.

Table 3-18: DefaultAlwaysDialogBox registry parameter values

Value Description
Ox1 A dialog box is displayed after all transfers (default).
0 A dialog box is not displayed after transfers.

To change to value of the DefaultAlwaysDialogBox registry parameter, exit the
Data Store Administrator and use the Registry Editor program, Regedt32.exe,
located in the C:\WINNT\system32 directory.

NOTE. You do not have to be logged in with System Administrator rights to
change the DefaultAlwaysDialogBox parameter.

Use the following path to access the DefaultAlwaysDialogBox registry
parameter.

C:\HKEY_CURRENT_USER\SOFTWARE\CARB\CARBO

CAUTION. To prevent file corruption, verify that the Data Store Administrator is

A not running before editing the DefaultAlwaysDialogBox parameter. When the
Data Store Administrator quits, it writes to the registry file and may overwrite
the value of the DefaultAlwaysDialogBox you have set.

Interrupt Transfer ~ Thelnterrupt transfer command stops the current Acquisition or Generation
process.

Using Service Menu Commands

The Service menu contains “housekeeping” commands for the Data Store disks
and the Data Store board. The commands available from this memoare:

Reset Resource[s] ParametersFAT Delete, Disk[s] Partitioning, Disk][s]
Compress andDisk[s] Motor control .
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Board Reset

Resource[s] Parameters

3-180

FAT Delete

Disk[s] Partitioning

TheBoard Resetcommand performs a software reset on the Data Store board.
Use this command after an error occurs (such as locking the application) to “fix”
the software.

TheResource Parametercommand changes the resource parameters for the
Data Store board. These parameters should never be changed during normal
operation.
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Figure 3-17: The Resource Parameters dialog box

Figure 3—-17 displays the Resources Parameters dialog box. The parameters
available include:

m  Slot is the slot number where the Data Store board is physically located.
(Default is 2.)

m  Dialog Interrupt is the interrupt used for the dialog between the PC and the
Data Store board. (Default is 15.)

m DMA Interrupt is the interrupt used for DMA exchange. (Default is 10.)
m  DMA Channel is the channel used for DMA exchange. (Default is 1.)

The FAT Delete command initializes the Data Store disks. The partitions are
preserved, but all files are lost. Performing a Fat Delete has the same affect as
deleting all files in the Files informations list (with tbeletecommand on the

File menu) and then using t®@mpresscommand (described below). You
cannot recover these files; be sure you are aware of the consequences before
using the Fat Delete command.

TheDisk[s] Partitioning command creates the disk partitions. It must be run
each time Data Store disks are added, removed, or replaced. It can be run
whenever you want to change the size or number of partitions. (See

Figure 3-18.)
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CAUTION. Partitioning erases all files from the Data Store disks; erased files
cannotbe recovered. Be sure to transfer important files to the system disk or
another backup medium before partitioning the Data Store disks.

Partition Eyps:

TR -

hrailahles miza:

| h§LEd

[ | cancel |

Figure 3-18: The Partitioning dialog box

Select the partition type from the drop-down list box. The choices are Single
shot, Loop, and Single shot & loop. When you select Single shot & loop, you
must also specify the portion of the available size you wish to use as the loop
partition.

Disk Compress  The Disk[s] Compress command frees the disk space of all files marked for
deletion. This command performs the actual deletion and then optimizes the files
on the Data Store disks for maximum efficiency. You are always given a message
box to confirm this operation. See Figure 3-19.

Figure 3-19: The Compress confirmation dialog box
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Disk[s] Motor control

NOTE. The command can take a long time to complete. The Compress function
requires approximately one second per megabyte of disk space to compress the
Data Store disks.

For more information on why compression is necessarysgeeial Features of
the Data Store diskseginning on page 3—-162. If you wish to remove all files
from the Data Store disks, use #&T Delete command, described on

page 3-180.

The Disk Motor control submenu contains three commahaisimatic control
Parameters Start Disks motor, andStop Disks motor

lisks Motor control Automatic control Parameters
Start Disks motar
Stop Disks motor

Figure 3-20: The Disks Motor control submenu

SelectStop Disks motorto stop the Data Store disk motors when you intend to
leave the MTS 100 server running for an extended period but know that you will
not be using the Data Store system for some time. Stopping the Data Store disk
motors will extend their life. Note that restarting the Data Store Administrator
application or copying a file either to or from the system disk will also automati-
cally restart the disk motors.

SelectStart Disks motor to manually restart the Data Store disk motors.

SelectAutomatic control Parametersto set an automatic motor stop delay.
Automatic stop in the resulting dialog box; thdotor delay entry box appears

as shown in Figure 3—-21. The default delay is 10 minutes; recommended
minimum delay period is four hours, or 240 minutes. The disk motors automati-
cally stop after the specified delay period has passed with no disk access.
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Figure 3-21: Specifying automatic motor control parameters
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Changing MSB/LSB Order

When the Data Store system is configured appropriately, you can specify the bit
order of the transport stream serial port or input througinteeface section of

the ACQUISITION andGENERATION dialog boxes. Select tisb first

check box, located at the lower-left corner of the dialog box, when you expect to
receive data MSB-first or wish to output MSB-first data. Notice that the option is
only available when a serial port is selecd@dwhen the Data Store system is
configured for the option.

Incarisce
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Select to output ™ jit e
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Figure 3-22: The Msb first option

Use the Set CARB application to specify whether the MSB/LSB option appears
in the dialog boxes.

1. SelectSet Carbfrom the MTS100 V2.1 submenu or program group. The
window shown in Figure 3—-24 appears.
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Figure 3-23: Starting the Set CARB application
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2. TheMsb first option appears only when tMSB and LSB possibility
option is selected. Click the check box to select or clear the option.

W M5B and LSE possibility 0 |

Files numher

rR F 55

ﬁ

Figure 3-24: The Data Store Setup window

3. After you change the MSB and LSB possibility setting, cRastart.

MTS 100 to MTS 100 Transfers

The easiest way to check the operation of an MTS 100 is with another MTS 100.
The results of MTS 100 to MTS 100 transfers will be vary depending on
generation, acquisition, and synchronization mode.

In either acquisition or generation, files can be processed in loop-back mode.
During read or write file loop back, the system must be configured to assure that
the data flow is never interrupted. The file loop back does not cause the insertion
of stuffing data. Refer to Table 3-19 for information on MTS 100 to MTS 100
transfers.

Table 3-19: MTS 100 to MTS 100 transfer results

Generation
Interface mode Acquisition mode Expected result
ECL Non-looping Size: Generator’s File size Auto stop,
files are identical.
Sync:  Sync Byte
ECL Non-looping Size: Generator’s file size minus three Auto stop,
packets first three packets lost.
Sync:  Pattern
ECL Non-looping Size: Not defined No auto stop,
manual stop size is truncated in
Sync:  None, Pattern, or Sync Byte 1 Mbyte (1024 Bytes).
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Table 3-19: MTS 100 to MTS 100 transfer results (cont.)

Generation
Interface mode Acquisition mode Expected result
ECL Non-looping Size: > Generator’s file size No auto stop,
. manual stop size is not predictable
Sync: None, Pattern, or Sync Byte because the algorithm for smooth-
ing the size of each internal trans-
ferred block.
G.703, TTL, or Non-looping Size:  Generator’s file size Auto stop,
10 Mbit/sec serial . first three packets lost and last
Sync:  Pattern three packets are stuffed “FF".
G.703, TTL, or Non-looping Size:  Not defined No Auto stop,
10 Mbit/sec serial . manual stop is truncated in
Sync:  Pattern or None 1 Mbyte (1024 Bytes) increments
G.703, TTL, or Non-looping Size: > Generator’s file size Auto stop,
10 Mbit/sec serial L , remaining packets to the end of the
Sync:  No synchronization or synchroniza- | ije are stuffed “FF”.
tion on pattern with NO stop after
desynchronization
G.703, TTL, or Non-looping Size: > Generator’s file size Auto stop,
10 Mbit/sec serial o the requested size is not reached.
Sync: No synchronization and synchro- | te sjze of the stored file is not
nization on patter with /'.\UT.OMAT' user predictable because of the
IC stop after desynchronization algorithm for smoothing the size of
each internal transferred block.
Any Looping Size:  Acquirer’s file size Auto stop.
Sync:  None, Pattern, or Sync Byte (ECL
only)
Any Looping Size: Not defined. No auto stop,
. manual stop size is truncated in
Sync: '(;lr(ljlg)e, Pattern, or Sync Byte (ECL | 1 \ihyte (1024 Bytes) increments.
Problems

You may encounter problems while using the Data Store Administrator.

m |f the Data Store board does not respond to commands, but the application
will respond to mouse or keyboard input, try selectingBbard Reset
command on the Service menu.

®  Some problems result in on-screen error messages; ré&aotdMessages
below, for a brief explanation of the Data Store error messages.

®  You may be able to clear an error condition by shutting the MTS 100 server
down and switching power off for approximately five minutes; try doing so
before proceeding t&/hen All Else Failson page 3-187.
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Error Messages

3-186

The following is a list of error messages and their meanings. Recall that CARB
is a French acronym for the Data Store system.

CARB Time out Error (ERR_CARB_TIME_OUT)
Time—out in TEST mode (i.e.: SCSI access, EISA access ...)

Desynchronization(ERR_CARB_DESYNCHRONIZATION)
During an acquisition with stop on desynchronization option, the synchro-
nization pattern has been lost

Disk error (ERR_CARB_DISK_ERROR)
Indicates a disk error on a check condition SCSI request

Disk Initialization Error (ERR_CARB_DISK_INIT)
The first disk does not respond to the initialization sequence.

End of disk Error (ERR_CARB_END_OF_DISK)
Caused by an attempt to access outside the end of the disk or partition

End of file Error (ERR_CARB_END_OF_FILE)
Caused by an attempt to access outside the end of the file

Error busy card (ERR_CARB_DRIVER_BUSY)
There is already a command in progress.

Error : file not found (ERR_CARB_FILE_NOT_FOUND)
The file is not listed on the Data Store disks FAT (file allocation table).

Error : no partition (ERR_CARB_NO_PARTITION)
No partition exists on the Data Store disks; you must create a partition before
capturing or storing a file

Error : unknown command code (ERR_CARB_CODE_UNKNOWN)
The CPU has received an unknown command.

FAT Error (ERR_CARB_FAT_ERROR)
No partition exists on the Data Store disks; you must create a partition before
capturing or storing a file.

FAT Full Error (ERR_CARB_FAT_FULL)
255 files (32 files, on early instruments) are present on the Data Store disks,
not able to create another one

File already exist(ERR_CARB_FILE_ALREADY_EXIST)
Try to create a file that already exist

Line Error (ERR_CARB_LIGNE_ERROR)
Overflow in acquisition mode (the line FIFO is full)

Parameter error (ERR_CARB_PARAM_ERROR)
A parameter of the command is incorrect (i.e.: value out of range).
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SCSI Error (ERR_CARB_SCSI_ERROR)
Disk error on non DMA operations

SCSI Overflow Error (ERR_CARB_OVERFLOW_SCSI)
The SCSI memory bank is full, causing an overflow in acquisition mode.

SCSI Read Error (ERR_CARB_READ_SCSI)
Disk error on DMA read operations

SCSI Write Error (ERR_CARB_WRITE_SCSI)
Disk error on DMA write operations

System Error (ERR_CARB_SYST_ERROR)
SCSI memory bank underflow or SCSI disks not responding

Time-out Error (Detected by CPU) (ERR_CARB_DRIVER_TIME_OUT _2)
The Data Store board does not respond to the NT driver request (The CPU
board has received the NT driver request but does not respond to it)

Time-out Error (Not detected by CPU) (ERR_CARB_DRIVER_TIME_OUT)
The Data Store board does not respond to the NT driver request (The CPU
board has not received the NT driver request)

When All Else Fails  If an error message does not explain the problem sulfficiently and a temporary
shutdown does not clear the problem, please contact your nearest Tektronix
representative or service facility.
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Using the Packet Jitter Application

Application

Terms

Part of the MTS 100’s function is not only to create error-free transport streams
but also to create transport stream files with known errors.

The Packet Jitter application allows you to create transport stream files with
multiplex errors in assigning the PCRs or which simulate transmission delay
variations that affect the clocks of the transport file. This allows you to test the
robustness of decoders under various conditions.

This application takes in a transport stream file (*.trp), introduces clock jitter to
the *.trp file, and creates a new *.trp file.

This section of the manual explains all of the commands available from the
Packet Jitter application.

The main application of the resulting Packet Jitter files is to aid in designing
decoder PLLs. The known errors produced by the Packet Jitter application
introduce a known amount of jitter into the transport stream. This application
modulates the data values in the PCRs away from their correct values. The
receiving PLL is then required to filter out these modulations in order to produce
a stable clock reference. Use these transport stream files in real-time hardware
experiments at the receiver, not for Analyzer tests. The Analyzer application will
show the errors purposely introduced into the PCR data.

This application is similar to the Multiplexer application in that it outputs a
transport strearfile not a transport stream. Since there is an important difference
between the two terms, the definitions are repeated here for emphasis.

A transport stream is the signal that comes out of (or into) one of the connectors
on the rear panel of the MTS 100.

A transport stream file is a file on a disk. When the MTS 100 sends this file out
one of the rear panel connectors (properly timed), it becomes a transport stream.
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Starting the Packet Jitter Application

To start the Packet Jitter application, choose Packet Jitter from the Tektronix
MTS 100 V2.1 program group or submenu.

Menu Commands

wie Anahyie

E Dima 5w Comval

B [vE Chanmal Coding and Decachng
Jr Emar |njeschor

& WPEGH] Help

B Wl planni

EI Rt
o [Crh

Table 3-20: Packet Jitter menu commands

Menu Command Function
File Open Opens a transport stream file for addition of jitter
Quit Exits the Packet Jitter application
Jitter Definition Allows you to define the PCRs and type of jitter added
Go(Calculate) Calculates a new transport stream file with jitter added (*.jit).
? Help Provides help for the Packet Jitter application

File Menu  The File menu commands allow you select a transport stream to work on and to

close the application.

Open

Cuit

Open. Choosing the Open command brings up the Multiplex Transport File
dialog box shown in Figure 3—25.

3-190
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Figure 3-25: The Multiplex Transport File dialog box

Select a file from the File Name list and choose OK. This returns with the List of
Programs window in the application window. See Figure 3-26. Use this as a
quick reference for PID numbers when defining the jitter (see page 3-192).

g = 0TS |G G- TR new TRP

Limi &l pogpisme

g om mumbew | POR_MD S
| Progres sk 2 PCR_PID :

Progies sasskas 1 ICW_ M0 162
| P sdambes 4 PCR_PMID 16T
| Prang oo il 5 IPCE_PAD (1654
| Progros rassber B PCR_PID 1685

Rundy

Figure 3-26: The List of Programs window

Quit. The Quit command closes the Packet Jitter application. No verification of
the Quit command is given before exiting the application.

Jitter Menu  The Jitter menu commands allow you to define the jitter and perform the jitter
calculation.
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3-192

Diefinition
Calculate

Definition. Choosing the Definition command brings up the PCR Clock Selection
dialog box. See Figure 3-27.

POR Chock Sedochan

heledesd clock

" Al

" PCA_FD

ca

Figure 3-27: The PCR Clock Selection dialog box

This dialog box allows you to choose if the jitter calculation is done to all PCR
clocks or only the PCR for one PID (program). This permits you to have a set of
reference PCRs in the same transport stream file.

Once the option is selected, choose OK. This brings up the Jitter Type dialog
box. See Figure 3-28.
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Figure 3-28: The Jitter Type dialog box

TheJitter Type dialog box allows you to choose the kind of jitter you want
inserted into the PCRs. Select from: Offset, Square, Sine, or Random. Only one
option is allowed.

Offset simply adds the value (time) entered in the Value text box to the PCRs. Its
equation is:

PCR = PCR + offset
Where offset equals the time entered in the text box.

Square also adds a value (time) to the PCR but the time is calculated by the
equation:

PCR(n) = PCR(n) + square(t)

Where square(t) equals the value of the square wave defined by the period and
amplitude entered in the Jitter Type dialog box at the time defined by PCR(n).
See Figure 3-29.
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Figure 3-29: Illustration of the square jitter function

Using PCR2 in Figure 3—-29 as an example, the value of the square wave at
PCR2 is A, thus the “jitter-added” PCR2 = PCR2 + A.

Sinejitter is like the square jitter except it is a sine wave instead of a square
wave. The equation for the PCR calculation is:

PCR(n) = PCR(n) + Asin(t)

Where Asin(t) is the sine function defined by the period entered in the text box
in the Jitter Type dialog box times the defined amplitude. Figure 3—30 illustrates
this concept.

Time (+)

PCR1 PCR2 PCR3 PCR4
Figure 3-30: Illustration of the sine jitter function

Using PCR2 from Figure 3—-30 as an example, the value of the sine wave at
PCR2 is —0.55A. Thus, after jitter is applied, PCR2 will equal the correct value
of PCR2 less 0.55A.
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Random adds uniformly distributed random values to the PCRs. The range of
the random values is between 0 and the value (plus or minus) defined in the
Value field. The equation for the PCR is then:

PCR = PCRt random

When the desired type of Jitter is defined, choose OK. This does not cause any
changes to the *.trp file. It only defines the changes that will be made when the
Calculate command is called.

The Jitter application allows you to set jitter frequency independent of the PCR
rate. To prevent misleading results, only use jitter frequencies less that one-half
the PCR frequency. For example, if the PCR rate is 25 per second (period = 0.04
second) then the maximum jitter frequency the user should specify is 12.5 Hz
(period = 0.08 second). For an example of a jitter frequency that is too high for
the PCR frequency, see Figure 3—29.

NOTE. The PCR Analysis uses the previous PCR as the reference point to
calculate the error in the current PCR. This can cause the error calculation to be
misleading for some PCR jitter functions. Specifically, the jitter added by the
MTS 100 may not be easily interpreted by the PCR analysis display.

Calculate. The Calculate command uses the parameters defined by the Definition
command to create a new transport stream file with jitter included. First, the
Calculate command displays the Output File dialog box shown in Figure 3-31.
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Figure 3-31: The Output File dialog box

Use this dialog box to name the resulting transport stream file. Enter the desired
name in the File Name dialog box; the *.trp extension is automatically added.
Once you choose OK, the jitter calculation begins. As shown in Figure 3—-32,

MTS 100 MPEG Test System User Manual 3-195



Using the Packet Jitter Application

there is a status gauge that shows you how far the calculation has progressed. It
also shows the type of Jitter being added and the parameters. The Status Bar also
gives information on the calculation.

i« CAMT R CFG-TRPSAMPLE TRP

Processed fie : pmer THR
e Value 1,000
Value @ 1. 00003

Limi wl paveig fim g
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Figure 3-32: The display during jitter calculation
When the calculation is complete, the status gauge reads 100%. The new file can
then be used as a transport stream file.

Figure 3—33 shows the result of a “jittered” file that has had its PCRs analyzed
by the Analyzer application. If you viewed this screen on the MTS 100, you
would see that most of the clocks are in error (red).
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Figure 3-33: PCR analysis of a “jittered” transport stream file

?Menu  The ? menu allows you to access the Help command.

Help
Ahout Facket Jitter

Help. The Help command gives you additional information about the application
and its commands.

About Packet Jitter. Choose the About command to display the Packet Jitter
version and copyright information.

Toolbar

There are three commands on the toolbar: Open, Definition, and Calculate; they
are explained in Table 3-21.

Table 3-21: Commands available from the Packet Jitter toolbar

Icon Name Function
Open Chooses the transport stream file and places its program PID
= numbers in the List of Programs window. (See page 3-190.)
[‘D— Definition Defines the type of Packet Jitter added to the transport stream
i file. (see page 3-192.)
Calculate Creates a new transport stream file with the defined amounts
et of jitter added to the PCRs. (see page 3-195.)
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The European Digital Broadcasting Project (DVB) has specified a baseline
system for satellite broadcasting. The Channel Coding portion of the specifica-
tion has the following coding flow:

m  MPEG-2 Transport stream file (Multiplexer)

m  Energy Dispersal — randomizing

m  Quter Coder RS (204, 188) — for byte error correction
m Interleaver — better burst error correction

m |nner Coder (Viterbi p/q) — bit error correction

m  QPSK Modulator

The Coder/Decoder application provides the defined channel coding for the
transport stream file and also provides the decoding to return the coded file to a
standard transport stream file.

Table 3-22 lists the type of coding/decoding, the type of input expected, and the
resulting file.

Table 3-22: Expected input file types

Operation Expected Input Type Output Type
Energy Dispersal *trp *.eds
Reed-Solomon *.eds *.res

Byte Interleaving *.res *.inl

Viterbi Encoding *.inl *vth

Byte Deinterleaving *.inl *.din
Reed-Solomon decoding *din *.drs

Energy Dispersal removal *.drs *.edr
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Starting the Application

Start the DVB channel Coding & Decoding application by double-clicking on
the DVB Channel Coding and Decoding icon. Figure 3—34 shows the application

window with the major parts named.

Title bar Duration gauge

= DWB Channel Coding & [Jecoding _ ) x|

Menu bar —| Eile  Coding Decoding Gjgneration 7

02
Tektmn/ix

MTS 100

Sreens and Progmm Copyright
MMATE.A Cormrmumi cation

Status bar —— |

Figure 3-34: The initial Coding/Decoding application window

Duration Gauge. The Gauge gives the status of the coding or decoding operation
in percent.
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Menu Commands

This section lists the commands available from the Menu bar and explains how

to use them.

Table 3-23: Commands from DVB Channel Coding & Decoding

Function

Exits the Coder/Decoder application

Menu Commands
File Quit
Coding Chain

Defines a list of coding modules

Energy Dispersal

Defines and performs Energy Dispersal coding on a
selected file

Reed - Solomon

Defines and performs Reed-Solomon coding on a
selected file

Interleaver

Defines and performs Interleaver coding on a selected
field

Viterbi

Defines and performs Viterbi coding on a selected file

Decoding | Chain

Defines a string of decoding modules for a file

De-Interleaver

Decodes a file for Interleaver coding

Reed - Solomon

Decodes a file for Reed-Solomon coding

Energy Dispersal
Removal

Decodes a file for Energy Dispersal coding

Generation | Pattern

Generates a user-defined repetitive pattern and puts it in
afile

Transport Packet

Generates a user-defined pseudo transport packet and
puts itin afile

? Help

Provides useful information on all the commands and
additional information on coding in general

File Menu  The File menu only offers the Quit command.

Eile
it

Quit. The Quit command exits the Coder/Decoder application.
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Coding Menu  The Coding menu provides access to the required DVB Channel Coding for
satellite broadcasting (Energy Dispersal, Reed-Solomon, Interleaver, and
Viterbi). It also provides for chaining the various coding methods together.

Chain

Energy Dispersal
Beed-Soloman
Interleawver
Witerhi

Chain. The Chain command allows you to create DVB-compliant files. Fig-
ure 3-35 shows the Coding Chain dialog box.

Cadinig Chain
= Enongy Disporsal
# R d-Bolomon (204 1BE)

= [ T, ST

|. 0K | Cancal |

Figure 3-35: The Coding Chain dialog box

Each check box is for one module in the coding chain. When all the check boxes
are selected, then coding will produce a DVB-compliant file. If you deselect any
of the check boxes, then you will generate a non-compliant file. (This feature is
available for testing purposes.)

NOTE. If Energy Dispersal is not selected, it is replaced by a “B8 sync byte add
only” module in the chain.

When you select OK for this option box, the dialog box shown in Figure 3-36 is
displayed. Select the file to code using this dialog box.
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Figure 3-36: The Open dialog box for the Chain command

Although all file types (*.*) are available, the expected file type, for DVB
compliance, is a *.trp file. This is a transport stream file. Make a transport
stream file by either using the Multiplexer application or by acquiring one from a
transport stream input through a rear-panel connector.

Once you select OK, the coding process begins. Each coding module is
performed in the order given in the dialog box. During the coding process there
is a gauge in the Application Window that gives the status of the coding. The
gauge goes from 0 to 100% for each type of coding.

NOTE. If you need to stop the coding process, press the ESC key. This stops the
coding with the current coding module.

“READY” in the status bar indicates that the coding process is finished for all
selected modules and the application is ready for another command. There are
now three additional files in the same directory as the original transport stream
file. They are the *.eds, *. res, and *.inl files with the same base name as the
original file.

For more information on the individual coding modules, see their individual
descriptions Energy Dispersails on page 3—-214nterleaveris on page 3—-216,
andReed-Solomois on page 3-215).

Energy Dispersal. The Energy Dispersal command allows you to use this coding
scheme alone, instead of in conjunction with the other code modules using the
Chain command. This module performs the sync byte inversion for the first of
each group of eight transport packets and randomizing the data using a PRBS
(Pseudo Random Binary Sequence). For more information on the actual coding,
refer toEnergy Dispersal Codingn page 3-214.

Selecting Energy Dispersal opens the dialog box shown in Figure 3-37.
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Figure 3-37: The Energy Dispersal Open dialog box

This first byte of the selected input file should be the first byte of a transport
stream packet file (the sync byte 4#%). Therefore, the input file should be a
transport stream file, *.trp. Other file types are permitted, as long as they meet
the sync byte requirement.

When you choose OK, the coding process starts. There is a gauge in the
Application Window that gives the status of the coding process. When the gauge
reads 100% and “READY” is displayed in the Status bar, then the coding process
is complete.

The completion of the coding results in a file with the same base name as the
original, except the extension is *.eds.

If you choose a file that is not appropriate for Energy Dispersal the coding will
occur anyway.

You can stop the coding process at any time, by pressing the ESC key.

Reed-Solomon. The Reed-Solomon coding takes the randomized transport packet
(from the Energy Dispersal coding) and adds 16 bytes to the field. (188 initial
packet size + 16 bytes of Reed-Solomon = 204 bytes.) For a more detailed
explanation of Reed-Solomon coding, see Reed-Solomon Coding on

page 3-215.

Figure 3—38 shows the Reed-Solomon dialog box that is displayed after choosing
this command. You enter the desired Coded Block Size and Size of Block to
Code in the appropriate text boxes. The maximum for both parameters is 255.
The default values (204 and 188) are the correct values for DVB.
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Figure 3-38: The Reed Solomon dialog box

If you choose the Configuration command button, the dialog box shown in
Figure 3—39 appears.
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Figure 3-39: The Reed-Solomon Configuration dialog box

The Reed-Solomon Configuration dialog box allows you to define different
values for p(x) (the Field Generator Polynomial), and alpha, which is the first
root of p(x). The default values are the correct ones for DVB applications.

When the configuration is complete, return to the Reed-Solomon dialog box by
selecting OK. When you are ready to code a file, select OK from the Reed-Solo-
mon dialog box. This returns the Open dialog box. Notice that this coding
module will only accept an *.eds file (one that has already been Energy Dispersal
coded).

Select a file and enter it in the File Name text box. Then choose OK. This starts
the Reed-Solomon coding process. The gauge displayed in the Application
Window tracks the progress of the coding process. When the coding is complete,
the gauge reads 100% and the Status bar says READY.

The coding results in a file with the same base name as the original, except it has
the extension *.res.
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Interleaver. This module performs the convolutional byte interleaving. See
page 3—-216 for more information on the coding process.

When you choose the Interleaver command, the dialog box in Figure 3—-40
appears. (There are no parameters for you to adjust for this coding module.)
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Figure 3-40: The Open dialog box for Interleaver coding

The Interleaver requires a *.res file (a file that has already gone through
Reed-Solomon coding). After selecting a file to code, choose OK. This causes

the Interleaver coding module to begin. A gauge in the Application Window

keeps track of the coding progress. The coding is complete when the gauge reads
100% and the Status bar says READY.

Interleaver coding results in a file with the same base name as the selected file,
except the extension is *.inl.

Viterbi. Viterbi performs the inner coding based on Viterbi punctured convolu-
tional code. For more information on the coding, reféviterbi Codingon
page 3-217.

NOTE. This application does not provide a method to decode Viterbi coding.

The dialog box in Figure 3—41 appears when you choose Viterbi.
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Figure 3-41: The Viterbi dialog box

This dialog box allows you to choose the Viterbi Code. It can be: 1/2, 2/3, 3/4, or
7/8, with 7/8 being the default. When you choose OK, the open dialog box of
Figure 3—42 appears.
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Figure 3—-42: The Open dialog box for Viterbi coding

This dialog box allows you to select the file for Viterbi coding. The expected file
type is an *.inl (Interleaver coding result). Once you select the file, choose OK.
This begins the Viterbi coding process. A gauge in the Application Window
tracks the progress of the coding. The coding is complete when the gauge reads
100% and the Status bar says “READY”.

The result of this module is a file with the same base name as the original file,
but it now has *.vtb as the extension.
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Decoding

The Decoding menu provides access to the required DVB Channel Decoding for
satellite broadcasting (Deinterleaving, Reed-Solomon Decoding, and Energy
Dispersal Removal). It also provides for chaining the various decoding methods
together.

Decoding
Chain

Deintetleawer
Beed-Solomon
Energy Dispersal Remowal

Chain. The Chain command allows you to decode the transport stream file using
the DVB-compliant method. Figure 3—43 shows the dialog box associated with
the Chain command.
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Figure 3-43: The Decoding Chain dialog box

You can deselect any of the check boxes, but all are required to generate
DVB-compliant files.

Start Chain decoding by choosing OK. A gauge appears in the Application
window that keeps track of the progress of each decoding operation. The whole
chain decoding is complete when the gauge reads 100% and the Status bar says
“READY.”

If you deselect any of the decoding modules, you may generate DVB non-com-
pliant files. Use this only for testing purposes.

If the Energy Dispersal Removal module is not selected, it is replaced by a B8
sync byte removal module in the chain.
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If you need to stop the decoding process, press the ESC key. This will end the
entire decoding chain with the current module.

Deinterleaver. Choosing the Deinterleaver command brings up the dialog box
shown in Figure 3-44.

il marma Foldees
I =|.I'l'l‘h|m'r=h|1-'l EI
s Ml ﬂ = = #
=

amp s CFG MTEIQD

=i kan, AT = CFG-TRF

comp e THE

CEFALILT EAT

CEFALLT CFG

_1_- A _I_: I_||

CEFALILT WIT = H
Ligiting of vpa Dy

Al hpEs S 2 CIGELT = ek

Figure 3-44: The Open dialog box for the Deinterleaver

The expected input file is one generated by the Interleaver coding module (*.inl),
but the Deinterleaver module will accept any file.

When you choose OK, the Deinterleaving module begins. The gauge in the
Application Window tracks the status of the decoding process. The decoding is
complete when the gauge reads 100% and the Status bar says “READY”. The

resulting file has the same base name as the original, except is has the extension
*.din.

If you need to end the decoding at any time, press the ESC key.
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Reed-Solomon. Choosing the Reed-Solomon command brings up the dialog box
shown in Figure 3-45.

jopen . HE
File mama Foldes
N . T [ = 1]
Cancel
SARELE [ =] By =] Q
s MTEIID
= CFG-TRR
H E
Ligiting of ypa Dy
|.'-|-|-|:pm i = elird j | = H ok

Figure 3-45: The Open dialog box for Reed-Solomon decoding

The expected input file is one generated by the Deinterleaver coding module
(*.din).

When you choose OK, the Reed-Solomon decoding module begins. The gauge
in the Application Window tracks the status of the decoding process. The
decoding is complete when the gauge reads 100% and the Status bar says
“READY". The resulting file has the same base name as the original, except it
has the extension, *.drs.

If you need to end the decoding at any time, press the ESC key.

Energy Dispersal Removal. Choosing the Energy Dispersal Removal command
brings up the dialog box shown in Figure 3—46.

jogetrn . HEA
il marra Foldes
I =|.m|m'Fh|'F| EI
¥R Ml ﬂ [T = #

nmp s CFG & MTEIdD
cifkas FRT = CFG-TRF
comp ke THE
CEFALLT BAT
CEFALLT.CFG
DEFALILTEN
CEFALRT #IT :I _I
Ligitiog of vpa Dves
[t e B AT = Hirhscaks

Figure 3-46: The Open dialog box for Energy Dispersal Removal
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The expected input file is one generated by the Deinterleaver coding module
(*.drs), although this decoding module will accept any file type.

When you choose OK, the Energy Dispersal Removal decoding module begins.
The gauge in the Application Window tracks the status of the decoding process.
The decoding is complete when the gauge reads 100% and the Status bar says
“READY". The resulting file has the same base name as the original, except it
has the extension, *.edr.

If you need to end the decoding at any time, press the ESC key.

Generation  The Generation menu allows you to create new *.trp files by defining a pattern
or transport packets.

Battern
Transport Packets

Pattern. This command generates a user-defined pattern. First, the Save As dialog
box shown in Figure 3—-47 appears. Note that a default extension is not provided
for the file name. However, if you enter a file name without an extension, *.plp

is added automatically.

File zama Foidesy
I nl,rrrhll:lll,-:h_ll.'pl EI
Cance
e e B

B MTEIL
= CFG-TRR

S D B Hoe Drves
T orus e *5) ﬂ |- TS0 j [Tp

Figure 3-47: The Save As dialog box for the Pattern command

The first Pattern dialog box then appears as shown in Figure 3—48. This dialog
box requests the number of bytes in the pattern.
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Entor the numbes of bytes in the pafiem

I |
[ ok ] Goeem

Figure 3-48: Enter the number of bytes in the pattern

The next dialog box, shown in Figure 3—49, defines the Composition Motif (the
repetitive pattern). Enter the desired byte value, in hexadecimal. One byte is
placed in each Composition Motif dialog box; therefore as many of these dialog
boxes will appear as the number of bytes in the pattern (defined in the Pattern
dialog box, shown in Figure 3-48).

EhAie number 1

[ ok | Coeew

Figure 3-49: The Composition Motif

The final dialog box, shown Figure 3-50, allows you to define the number of
times that the pattern repeats. Once this number is entered in the text box and
OK is chosen, the pattern is created and stored in the selected file.

Humbisr of Hattesn regabibions

[ ok | Gosem

Figure 3-50: Set the number of pattern repetitions

Transport Packet. This command generates a repetitive pattern of user-defined
transport packets.

Transport Packets, shown in Figure 3-51, is the first dialog box. First, choose if
you want to define the payload or choose to have random data loaded. If the
CCITT 2715-1 check box is selected, then random data is generated for the
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payload. In this case, you can only set the value of the first text box under
Transport Packet Header and the last three text boxes are grayed. The default
value of the first text box is 47. You can change the value if you wish. If the
CCITT 2715-1 check box is not selected, then you can define the values in all

the text boxes under the Transport Packet Header. The default values in this case
are 47 00 00 00.

TCOmT 27151
Teanspon Packe Hoador [In busdocimal)

e ] ] pe]

Pmylomd {in husaduscimnal)

E = 18 bndes
= 1} cancal |

Figure 3-51: The Transport Packets dialog box

You also define the payload, which is then repeated 184 times.

After you have entered all of the desired data, choose OK. This brings up the
Number of Packets dialog box as shown in Figure 3-52. Enter the number of
transport packets you want in the transport stream file in the text box.

Erer the numbes of Tresspon Packets

I |
[ ok | Goeew

Figure 3-52: The Number of Packets dialog box

After entering the number of packets, choose OK. This brings up the Save As
dialog box shown in Figure 3-53. Enter the name of the file that you want the
transport packets saved under. Note that a default extension is not provided for
the file name. However, if you enter a file name without an extension, *.plp is
added automatically.
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Coding

Energy Dispersal Coding

3-214

File mama Foldes
I :I,rrrl:lll:l:ll.clgll'rl EI
Cance
1 o |

B MTEIID
= CFG-TRR

S e B b Dty
Torms b (%5 ﬂ |- TS0 j Tp

Figure 3-53: The Save As dialog box

When you choose OK, the application creates the desired transport stream file.
When the Gauge reads 100%, the transport stream file is complete.

This section gives an explanation of each of the various types of coding available
from this application.

This is the first coding module and the last decoding module.

The input of this coding module is an MPEG-2 transport stream, which is a
concatenation of packets of 188 bytes (1 sync byte plus 187 data bytes). See
Figure 3-54.

SYNC
1 byte

!

47hEx

203 bytes

Figure 3-54: The MPEG-2 Transport packet

In order to comply with DVB and to ensure adequate binary transitions, the data
from the MPEG-2 multiplex (transport stream file) is scrambled with a Pseudo
Random Binary Sequence (PRBS). The processing order at the transmitting side
always starts from the Most Significant Bit (MSB) of the synchronization byte (0
of 01000111).
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The polynomial for the PRBS generation isl®X X14 + 1. It uses the 15-bit
shift register shown in Figure 3-55 for scrambling and descrambling (in the
channel coding process).

—41‘2‘3‘4‘5‘6‘7‘8‘9‘10‘11‘12‘13‘14‘15

R

Enable — / Scrambled/descrambled
Clear/scrambled data output

data input

Figure 3-55: The Scrambler/Descrambler schematic for the PRBS

At the start of every eighth transport packet, the sequence 100101010000000
loads into the shift register. This provides an initialization signal for the
descrambler. The MPEG-2 sync byte (for the first transport packet in the group
of eight packets) is then inverted bit-wise fromp&io B8,ex The first bit at the
output of the PRSB generator is applied to the first bit (MSB) of the first byte
following the inverted MPEG-2 sync byte (R§). To aid other synchronization
functions, during the MPEG-2 sync bytes of the subsequent seven transport
packets, the PRSB generation continues but its output is disabled, leaving these
bytes unrandomized. Thus the period of the PRSB sequence is 1503 bytes. See
Figure 3-56.

‘ BB‘ 187 randomized bytes ‘ 47 ‘ 187 randomized bytes ‘ 47 ‘ 187 randomized hytes ' BS‘ 187 randomized hytes

‘ 8 randomized transported packets ‘

Figure 3-56: The output after Energy Dispersal coding

Reed-Solomon Coding  The Reed-Solomon RS (204, 188) code corrects up to 8 bytes in a 204 byte
block. This module takes each randomized transport packet at the output of the
Energy dispersal module and produces 204 bytes by calculating and adding 16
bytes at the end of the packet (188 bytes).

The Reed-Solomon calculates in a Gallois Field generated by the polynomial:
p(x) =x8+ x%+ x3+x2+1
The RS code generator polynomial (used for the 16 byte calculation) is:

g(x) = (X +a9(x +ab... x +ald
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Convolutional Interleaving

3-216

Coding

whereo = 024ex

The RS (204,188), shortened code from the original RS (255,239), is implement-
ed by adding 51 bytes, all set to zero, before the information bytes (a transport
packet) at the input of an RS (255, 239) encoder. After the RS coding procedure,
these null bytes are discarded.

‘ BS‘ 187 randomized bytes ‘ 16 bytes ‘

Figure 3-57: The transport packet after Reed-Solomon coding

Convolutional Interleaving, with depth | = 12, is applied to the error protected
packets. The conceptual diagram of the Interleaver is shown in Figure 3-58.

0

M7 =Mcells P
o
17x2 cells ’—0
Interleaver Interleaver

input output

.1i{ 17x11 cells B

Figure 3-58: The conceptual diagram of the Interleaver coder

The Interleaver has 12 branches, cyclically connected to the input byte-stream by
the input switch. Each branch is a FIFO shift register, with depth (MJ) cells.

where M =17 or N/I
N = 204 the error protected frame length
| = 12 the interleaving depth
J = branch index

The cells of the FIFO contain 1 byte, and the input and output switches are
synchronized.

For synchronization purposes, the sync bytes and the inverted sync bytes are
always routed in the branch “0” of the Interleaver (corresponding to a null
delay).
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The Deinterleaver is similar to the Interleaver, but the branch indexes are
reversed (that is, j = O corresponds to the largest delay). The deinterleaver
synchronization can be carried out by routing the first recognized sync byte in
the “0” branch.

‘ B8 ‘ 203 interleaved bytes ‘ 47 ‘ 203 interleaved bytes

Figure 3-59: The Interleaved transport packets

Viterbi Coding ~ The inner coding is based on a Viterbi punctured convolutional code. See
Figure 3—60.

+ 3

Data input —»‘ 1 ‘ 2 ‘ 3‘ 4‘ 5 ‘ 6 ‘ 7 ‘ > Data output

+ 2)

Figure 3-60: Viterbi 1/2 Punctured coding

Each bit of the input stream (MBS first) loads in a 7 (K = 7, constant length) bit
shift register. It then executes two polynomial operations. To produce a p/q code
(q output bits for p input bits) a “puncture’ is applied to the output of the 1/2
coder.

For instance, in 7/8 mode, 7 bits produce 14 bits of 1/2 code and only 8 are
transmitted. (The puncture pattern for 7/8 is 11010101100110.)

MTS 100 MPEG Test System User Manual 3-217



Using DVB Channel Coding & Decoding

3-218 MTS 100 MPEG Test System User Manual






./ |
Appendix A: Specifications

SpecificationA document or a section of a document that lists and describes
characteristics and performance requirements of equipment and certain program-
ming material.

Characteristic.A property of the product.

Performance Requiremerfi. statement that defines a characteristic usually in
limit form. This statement is considered to be binding on the company (seller),
and can be verified by performing the appropriate portion of the Performance
Verification Procedure, or by a separate and available procedure.

Supplemental informatiotstatements that explain performance requirements or
provide performance information. These are not considered to be statements of
guaranteed performance and are not ordinarily supported by a performance
check.

Performance Conditions

The Performance requirements are valid within the environmental limits if the
instrument is adjusted at 2& £5° C, and a minimum warm-up time of
20 minutes is allowed.
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Hardware Electrical Specifications

Table A-1: G.703 — 8.448 MHz

The following tables give the specifications for the MTS 100 specific I/O ports.

Characteristics

Performance requirements

Supplemental information

Standards Conformance ITU-CCITT G.703, G.823
Connector SMB
Line Encoding HDB3

Serial Bit Rate 8.448 Mbytes/s + 10 ppm
Generation/Acquisition Test Error free Tested with a 10 Mbyte file (within the
constraints of synchronization)
Input
Voltage Levels Standard level within 0 to 4 dB cable
attenuation at 1/2 clock
Standard Levels:
Mark from 2.033 V to 2.607 V
Space from -0.237 to +0.237 Volts
Return Loss (75 Q) 12 dB — 211 kHz to 422 kHz
18 dB - 422 kHz to 8.448 MHz
14 dB - 8.448 10 12.672 MHz
Connector Male SMB
(shared with the 34.36 Mbit input)
Jitter Tolerance 177 ns peak-to-peak 20 Hz to 400 Hz
23.6 ns peak-to-peak 3 kHz to 400 kHz
Log prorated — 400 Hz to 3 kHz
Output
Pulse Width 59 ns nominal
Pulse “Mark” Amplitude 237V 0237V
No-Pulse “Space” Voltage 0+0.237V

Pulse Shape

Conforms to 8.448 MHz Pulse Mask, G.703
Figure 16 (see Figure A-1)

Required Receiver Termination

75 Q nominal resistive

Jitter

15 ns peak-to-peak with a 20 Hz lower
cut-off and a 400 kHz upper cut-off filter

5 ns peak-to-peak with a 3 kHz lower cut-off
and a 400 kHz upper cut-off filter

Allows a cascade of ten different regenera-
tors before system limit is reached
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Table A-1: G.703 — 8.448 MHz (cont.)

Characteristics Performance requirements Supplemental information
Connector Male SMB
Return Loss 12 dB - 211 kHz to 422 kHz

18 dB - 422 kHz to 8.448 MHz
14 dB - 8.448 t0 12.672 MHz

fe—————— 69ns ﬂ
3 >
<
S| & Nominal
el g pulse
2370V |- =
> ~
3| &
o
35ns
1185V —
>
z
N
o
oV =
> ~
3| &
o
le——— 49ns 44
< 59ns —————™

Figure A-1: Pulse specification for a G.703 8.448 MHz pulse
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Table A-2: G.703 — 34.368 MHz

Characteristics

Performance requirements

Supplemental information

Standards Conformance ITU-CCITT G.703, G.823
Connector SMB
Line Encoding HDB3

Generation/Acquisition Test Error free Tested with a 10 Mbyte file
(within the constraints of synchronization)
Serial Bit Rate 34.368 Mbits/s £ 20 ppm
Input
Voltage Levels Standard level within 0 to 4 dB cable
attenuation at 1/2 clock
Standard level:
Mark from0.9Vto 1.1V
Space from-0.1Vto +0.1V
Return Loss (75 Q) 12 dB 860 kHz to 1.72 MHz
18 dB 1.72 MHz to 34.368 MHz
14 dB 34.368 to 51.55 MHz
Connector Male SMB
(shared with the 8 Mbit input)
Jitter Tolerance 43.7 ns peak-to-peak — 100 Hz to 1 kHz
4.37 ns peak-to-peak — 10 kHz to 800 kHz
Log prorated — 1 kHz to 10 kHz
Output
Pulse Width 14.5 ns nominal
Pulse “Mark” Amplitude 10V+0.1V
No-Pulse “Space” Voltage 0+01V

Pulse Shape

Conforms to 34.368 MHz Pulse Mask,
Figure 17/G.703 (see Figure A-2)

Required Receiver Termination

75 Q nominal resistive

Jitter

10 ns peak-to-peak with a 100 Hz lower
cut-off and a 800 kHz upper cut-off filter

2.45 ns peak-to-peak with a 10 kHz lower
cut-off and a 800 kHz upper cut-off filter

Allows a cascade of ten different regenera-
tors before system limit is reached

Return Loss

12 dB - 860 kHz to 1.72 MHz
18 dB - 1.72 MHz to 34.368 MHz
14 dB - 34.368 MHz to 51.55 MHz
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Figure A-2: Pulse specification for G.703 34.368 MHz
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Table A-3: ECL parallel, serial, and control ports

Characteristics Performance requirements Supplemental information

Parallel Data: D25
(pinout is given in Table A-4)

Connector
Serial Data: D25
(pinout is given Table A-5)
Flow Control: D9
(pinout is given in Table A-6)
Generation/Acquisition Test All error free Tested with a 10 Mbyte file at maximum
Master/Slave data rates (within the constraints of
synchronization
Slave/Master (w/control) y )
Digital Format Binary, positive logic
Input
Maximum Data Rate Serial: 55 Mbits/s

Parallel: 7.5 Mbytes/s
Minimum Data Rate Clock Rate: 1 MHz

Serial: 1 Mbits/s
Parallel: 125 Khytes/s

Signal Level Amplitude Differential ECL
Compliant with the ECL 100K levels
Time Reference Rising edge of the clock
Output
Maximum Data Rate Serial: 55 Mbits/s

Parallel: 7.5 Mbytes/s
Minimum Data Rate Clock rate: 1 MHz

Serial: 1 Mbits/s
Parallel: 125 Kbytes/s

Clock to Data Timing Data changes within 5 ns of falling clock
edge
Signal Level Amplitude Differential ECL
Compliant with the ECL 100K levels
Required Receiver Termination 110 Q, line-to-line
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Table A-4: ECL parallel data pinout

ECL parallel port Pin | Function Pin | Function
—~—— 1 DCLK 14 |DCIK
1 % 12 |Ground 15 | Ground
2770 Sl |3 |DATA7 16 |DATA7
2 g o<l 15 [4 [DaTAG 17 |DATAG
s Lo OIS DATA5 18 | DATAS
6o O 18 |6 |DATA4 19 |DATAZ
70 g ;2 7 DATA 3 20 |DATA3
S g <l |8 |DATA2 21 | DATA2
o s O 2 |9 DATA 1 22 | DATAT
" o © 23 110 |DATAO 23 |DATAO
10 o 8 2‘5‘ 11 |DVALID 24 | DVALID
13 \\O% 12 PS.YNC 25 | PSYNC
13 Shield

Asserted Lowdifferential signal.
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Table A-5: ECL serial data pinout

ECL serial port Pin Function
/\ 1 DCLK
1 /O\ 2 Ground
’ o O 14
; - o 15 [3-9 Not Managed
. 5 O 16 |10 DATAO
O 17
5 o 1 DVALID
6 Lo g 12 12 PSYNC
; :
: g L s 13 Shield
. - o o |14 DCLK
O 22 |15 Ground
10 © O 23
1 o 16-22 | Not Managed
1 e O % |23 DATAO
13 o © ® 24 DVALID
e
25 PSYNC

Asserted Lowdifferential signal.

‘ Active edge
\

data_clock _\_M N\_/_\_

Data :>( X

)C’: DO )C
J

data_valid

—

Figure A-3: Timing diagram for the ECL serial port
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Table A-6: ECL control port pinout

ECL control port Pin | Function
1 CHCLK (Channel Clock)
2 Ground
. //O\ 3 | CHSYNC (Channel Sync)
o o O<776 |4 | CHCLKEN (Channel Clock Enable)
3o T 7[5 | shiewd
O 8
4 O el _g |8 CHCLK (Channel Clock)
5 \\_Oy 7 Ground
8 CHSYNC (Channel Sync)
9 CHCLKEN (Channel Clock Enable)

Asserted Lowdifferential signal.

‘ Active edge
demand_clock J—\N U—\—\/—\J—
CHCLK \ \ \ \ \ \
demand_clock_enable
CHCLKEN \ gs /

.
Data and stream 7 Stuffing bytes
XX XX
data_valid \ .. /

J
data_clock
DCLK

Figure A-4: ECL Timing diagram with control port
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Table A-7:50 Q TTL I/O

Characteristics

Performance requirements

Supplemental information

Connectors

Male SMB

Rise & Fall Times

Between 2 ns and 6.5 ns

Signal swing into 50 Q Low< 0.3V

(output) High >2.65V

Digital Format Binary, positive logic

Maximum Data Rate 45 Mbits/s

Minimum Data Rate 1 Mbit/s

Generation/Acquisition Test Error free Tested with a 10 Mbyte file at maximum

data rates (within the constraints of the
stop/start bits)

Termination
(input)

50 Q nominal resistive

Timing Diagram

DATA signal is stable on the leading edge of
the clock signal (see Figure A-5)

Clock to Data Timing

Data changes within 5 ns of falling clock
edge

Signal Level Amplitude
(input)

TTL  Low<08V
High> 2.0V

\
Data X X X X

Figure A-5: Timing for the TTL port and the separate clock input

Table A-8: 10 Mbit serial port (RS-422 levels I/0 Port)

Characteristics Performance requirements Supplemental information
Connector 9-pin sub-miniature D-type connector (see
Table A-9)
10 Mhit Serial Voltage Levels Differential outputs measured single-ended
Output Low<0.5V
High>25V
Input Low <-0.5 V differential
High > 0.5 V differential
Common Mode Range 15 Volts
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Table A-8: 10 Mbit serial port (RS-422 levels 1/O Port) (cont.)

Characteristics Performance requirements

Supplemental information

10 Mbit Serial Rise and Fall Times

Between 2 ns and 12 ns

Maximum Data Rate

10 Mbit/s

Minimum Data Rate

1 Mbit/s

Clock to Data Timing Data changes within 10 ns of falling clock
edge
Generation/Acquisition Test Error free Tested with a 10 Mbyte file at maximum

data rates (within the constraints of the
stop/start bits)

Table A-9: 10 Mbit serial port pinout

10 Mbit serial port Pin | Function
1 DATAIN
2 CLKIN
. //O\ 3 |paTaouT
s o g 3 4 |cLKoUT
3 O 5 Ground
4 @) o e DATAIN
. - o 9 6 DATAIN
\% 7 CLKIN
8 DATA OUT
9 CLKOUT

Asserted Lowvdifferential signal.

Data X X

Figure A-6: Timing diagram for the 10 Mbit Serial port
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Table A-10: Clock Port

Characteristics

Performance requirements

Supplemental information

Clock Port Voltage Levels TTL
Low<0.8V
High>2.0V
Termination 50 Q, nominally resistive
Range 125 kHz to 45 MHz

Table A-11: PLL

Characteristics

Performance requirements

Supplemental information

Range 125 kHz to 60 MHz
Resolution 1Hz
Jitter 0.2 Ul peak-to-peak over a 1000 Ul delay
Settling Time 3 seconds after frequency change
Frequency Accuracy 10 ppm = resolution
A-12
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Power Specifications

Table A-12: Power requirements

Characteristics Performance requirements Supplemental information
Line Voltage 100 to 240 VAC

Line Frequency 60 Hz / 50 Hz

Rated Input Current 6Ato3A

Power Consumption (without monitor) 160 Watts nominal

Mechanical (Physical) Characteristics

Table A-13: MTS 100 mechanical characteristics

Characteristics

Supplemental information

Dimensions Base unit (does not include monitor, keyboard, pedestal, or mouse)
Height 17.92 inches (45.52 cm)
Width 8.83 inches (22.43 cm)
Depth 22.67 inches (57.58 cm)
Net Weight 65 Ib (without accessories) (29.54 kg)
Shipping Weight 104 |b (47.17 kg) (with all accessories except monitor; monitor is shipped separately)

Environmental Characteristics

Table A-14: MTS 100 environmental characteristics

Characteristics

Supplemental information

Temperature
Non-operating (storage)

~20° C (-4° F) to +60° C (140° F) (max. rate of change 20° C or 36" F per hour)

Operating

+10° C (50° F) to +35° C (95° F) (max. rate of change 10° C or 18" F per hour)

Altitude
Non-operating

0to 30,000 feet (9144 meters)

Operating 0 to 10,000 feet (3048 meters)
Humidity
Operating 20% to 80% (max. rate of change 10% per hour)

Non-operating

5% to 90% humidity, non-condensing

MTS 100 MPEG Test System User Manual A-13



Appendix A: Specifications

Table A-15: Safety standards

Category Description

U.S. Nationally Recognized Testing UL1950 - Safety of Information Technology Equipment, Including Electrical Business

Laboratory Listing Equipment

Canadian Certification CAN/CSA C22.2 No. 950 M89 — Safety of Information Technology Equipment, Including
Electrical Business Equipment

European Union Compliance Low Voltage Directive 73/23/EEC; amended by 93/68/EEC:
EN60950 - Safety of Information Technology Equipment, Including Electrical Business
Equipment

Additional Compliance IEC950 — Safety of Information Technology Equipment, Including Electrical Business
Equipment

Table A-16: Safety certification compliance

Category Description

Temperature (operating) +10° C (50" F)to +35° C (95 F)

Altitude (maximum operating) 2000 Meters

Relative Humidity (maximum 80% for temperatures up to 31° C (88" F), decreasing linearly to 50% to at 40° C (104" F)
operating)

Safety Class Class | — grounded product
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Table A-17: Certifications and compliances

Category Standard

EC Declaration of Conformity Meets intent of Directive 89/336/EEC for Electromagnetic Compatibility and Low Voltage
Directive 73/23/EEC for Product Safety.

Compliance was demonstrated to the following specifications as listed in the Official Journal of
the European Communities:

EN 50081-1 Emissions:

EN 55022 Class A Radiated and Conducted Emissions
EN 50082-1 Immunity:

IEC 801-2 Electrostatic Discharge Immunity

IEC 801-3 RF Electromagnetic Field Immunity

IEC 801-4 Electrical Fast Transient/Burst Immunity

Conditional Statements:
1) Using the high quality Tektronix shielded cables attached to the ECL Ser/Par
and ECL Control ports that it was qualified with.
2) Using conductive EMI gasketing applied to the chassis top/center at the area of
contact with the top cabinet panel.

Low Voltage directive 73/23/EEC, amended by 93/68/EEC:
EN 60950 Safety of Information Technology Equipment, Including
Electrical Business Equipment
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Appendix B: What to Do if an Application Locks Up

As with all software, the MTS 100 applications occasionally lock up or freeze.
Follow the steps below to close a frozen application.

1.

If you are in the Data Store Administrator application, first try a Board
Reset. (The Board Reset command is on the Service menu, see page 3-180.)

If that does not work, or you are in another application, try closing the
application using the Windows NT Security dialog box.

a. Press Ctrl+Alt+Del to open the Windows NT Security dialog box.
b. Click the Task List button to open the Task List dialog box.
c. Highlight the locked up application.

d. Choose the End Task command button. This should close the locked up
application. In some circumstances, another window opens to give you
the opportunity to wait, end the task, or cancel your “end task” instruc-
tion. Follow the window instructions; if you click End Task, the
application should close immediately.

e. If this does not close the application, press Ctrl+Alt+Del again to return
to the Windows NT Security dialog box.

f. Choose the Shutdown command button. This brings up the Shutdown
dialog box.

g. Choose the Shutdown and Restart option button and then choose OK.

If this does not end the application or shutdown the unit, power the MTS 100
server down (manual reset) until the hard disks stop spinning and then
proceed with a normal power on.

CAUTION. To avoid data loss, do not power off the MTS 100 server without first
exiting Windows NT. Use the manual reset method only if the entire MTS 100
server is not responsive.

Some low-level parameters in the Data Store boards are read only at power-on.
To be sure that all parameters are reset, a complete power-off cycle is recom-
mend if an application locks up.
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Appendix C: Software Repair

There are two parts to this appendix. The first part explains how to create and
use an Emergency Repair Disk. The second part tells you how to reload the
MTS 100 software if your installed copy becomes corrupted.

Creating and Using an Emergency Repair Disk

VAN

Creating an
Emergency Repair Disk

An emergency repair disk, specific to the system, is supplied with each MTS 100
MPEG Test System. Whenever you upgrade the software or change your
password, it is strongly recommended that you also create a new emergency
repair disk. This will minimize the chances that you will need to completely
re-load the operating software for minor problem.

Use the emergency repair disk to restore your system to its initial setup state if
your system files become corrupt and you are unable to recover the previous start
up configuration (Last Known Good — the Windows NT startup screen option).

If you don’t have the emergency repair disk, you will have to reinstall Windows
NT. Please see the Windows NT System Guide, provided with your back-up

copy of Windows NT, for the procedure required to restore your system.

You may also need the emergency repair disk is to restore user passwords if they
are forgotten. Be sure to update the emergency repair disk each time you add a
user or change a password.

CAUTION. The files on the Emergency Repair Disk are MTS 100-specific; that is,
the disk shipped with an MTS 100 is @&LY one that will work with that unit.

Do not lose this disk. If you lose the Emergency Repair Disk provided with your
MTS 100, create a new one as described below.

To create an emergency repair disk, mark a High Density 3.5-inch disk clearly as
the emergency repair disk for MTS 100 serial number BOxxxxx and then perform
the following steps.

NOTE. The emergency repair disk is MTS 100-specific. Make sure that the
emergency repair disk is clearly marked with its MTS 100 serial number. The
serial number of your MTS 100 MPEG Test System appears on the original
emergency repair disk and on the server rear panel, near the power input
connector.
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1. ChooseRun from the Windows NT Start menu.

2. Typerdisk in theRun dialog box. Th&Repair Disk Utility dialog box, as
shown in Figure C-1, opens.
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Figure C-1: The Repair Disk dialog box

3. Click Update Repair Info to save your current configuration. A message
appears to remind you that earlier repair information is overwritten. Click
Yesto continue.

4. When the process is complete, a message appears to ask if you wish to create
an Emergency Repair Disk. Cliddes The message shown in Figure C-2
appears.
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Figure C-2: All data on the disk will be erased

5. Insert a 3.5-inch disk in drive A and cli€X . Rdisk formats the disk and
copies the configuration files onto it.

6. When the operation is complete, cligkit in the Repair Disk Utility dialog
box. Remove the disk from drive A and keep it in a safe place.

Using the Emergency  Always refer to the Windows NT documentation if you need more information.

Repair Disk
P 1. Verify that you have a source of setup information available (the Win-
dows NT back up software package).

2. Insert the Windows NT Setup disk.
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Restart the MTS 100.
When the Windows NT Setup Screen appears, [ptésspair).

When prompted, insert the emergency repair disk.

o o~ W

The emergency repair disk performs the following:
®  Runs CHKDSK.EXE on the WINNT and SYSTEM partitions.

m  \erifies each file in the installation and replaces any that are missing or
corrupt.

m  Replaces the System, Security, and Security Accounts Manager hives in
the registry.

m  Reinstalls the Boot Loader (the boot sector, BOOT.INI, etc.).

Reinstalling the MTS 100 Software

Uninstalling the Software

Use the procedures below to reinstall your MTS 100 software if it is accidently
deleted or becomes corrupted. Software has been supplied on CD ROM.

NOTE. The following instructions are faeinstallingMTS 100 V2.1 software on

a machine running Windows NT Workstation 4.0 only; procedures for upgrading
the software may be different. If you are installing a software upgrade, follow the
instructions provided with the upgrade Kkit.

Reinstalling the software involves four procedures:

®m  Uninstalling the software

m  Copying the program files

m  Configuring the MTS 100 program group and Start menu

If you are reinstalling because the MTS 100 software has become corrupted, you
should uninstall the software using uninstallShield, available through the
Tektronix MTS 100 V2.1 submenu.

1. Restart Windows NT.

2. Login to Windows NT as administrator (Username = administrator;
password = MPEGZ2). You must log in as administrator in order to install the
MTS 100 applications.

3. Quit any applications that automatically started at login.
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4. SelectuninstallShield (see Figure C-3).
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Figure C-3: Uninstall the software

5. When the dialog box asks you to confirm the file deletion, click Yes.

6. A window appears to show the progress of the uninstall process. When
uninstall is successfully completed, clioK to continue.

7. Close theTektronix MTS100V2.1 window; then drag th&ektronix
MTS100V2.1folder from the desktop to the Recycle Bin.

8. Start Windows NT Explorer (through the Programs submenu of the
Windows NT Start menu).

9. If the MTS100 folder remains on the C drive, drag that folder to the Recycle
Bin.

10. Open the c:\Winnt\Profiles\All Users\Start Menu folder; then drag the
Tektronix MTSV2.1 folder from the Start Menu folder to the Recycle Bin.

11. Close the Windows NT Explorer window.

=

Copying the Program Files If you are continuing directly from the uninstall procedure, go directly to

step 4; If you did not uninstall the software, restart Windows NT now.

2. Login to Windows NT as administrator (Username = administrator;
password = MPEGZ2). You must log in as administrator in order to install the
MTS 100 applications.

3. Quit any applications that automatically started at login.

4. \Verify that the system disk on the MTS 100 workstation has at least 80 MB
of free space. The program will not install if the system disk has less than
80 MB of free space.

5. Place the MTS 100 Installation Software CD ROM, part number
063-1888-03, into the CD ROM drive.

C-4 MTS 100 MPEG Test System User Manual



Appendix C: Software Repair

6. The setup application should start automatically in a few seconds; if it does
not, choosdkun from the Start menu to open tRen dialog box shown in
Figure C-4.
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Figure C-4: Run d:\setup to reinstall the software

Typed:\setup in theOpentext box. ClickOK to begin MTS 100 software
installation with the dialog box shown in Figure C-5.
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Figure C-5: The MTS 100 software installation dialog box

7. Read the text in the dialog box and then click Next to proceed ©hhese
Destination Directory dialog box shown in Figure C—6.
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Liktina Dl whmsirhion LimscSny

Figure C-6: Specifying the destination directory

8. Specify the directory into which the MTS 100 software should be installed.
The default directory is c:\MTS100\. If you wish to use a different directory
name, clickBrowse To accept the default directory, cliblext.

NOTE. It is strongly recommended that you use the default directory name.

After you clickNext, the dialog box shown in Figure C—7 appears.
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Figure C-7: The Select Program Folder dialog box

9. Click Next to accept the default folder name (Tektronix MTS100 V2.1) and
continue.
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The setup program begins installing the MTS 100 software. The activity and
progress gauges shown in Figure C—8 appear to show that the installation
process is progressing.
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Figure C-8: The progress dialog box and activity gauges

10. At approximately 93% completion, the install program sets up the Registry
and fonts and then opens an information window that describes Program
Folder and Icon creation. Cli¢BK to continue.

11. Next, an information dialog box, shown in Figure C-9, reminds you to
verify that the HASP is installe@e surethat the HASP is installed as
described on page 1-11 of this manual; then €ikkto continue.
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Figure C-9: Check HASP installation

12. After the HASP Device Driver is installed, the dialog box shown in
Figure C-10 appears. Cli€kK to continuedo notreboot at this time.
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Figure C-10: Click OK; you will reboot later

13. Next, the dialog box shown in Figure C-11 appears. Select the appropriate
slot for your MTS 100 hardware platform and cliok .

NOTE. Select Slot 2 if your instrument serial number is BO40000 or higher
(Compag Proliant); select Slot 3 if it is BO39999 or lower (Compaq Prosignia).
You will be unable to use the Data Store Administrator application if you select
the wrong slot.
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Figure C-11: Indicate the slot that the Data Store board occupies

14. The installation program installs the Data Store driver and then displays an
information dialog box that reminds you to reboot the system and read the
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Configuring the
Program Group and
Start Menu

Readme file. ClickOK and wait a moment for tHeestart Windows NT
dialog box (shown in Figure C—-12) to open.
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Figure C-12: The Restart Windows NT dialog box

15. Click OK to restart the system. Log in again as the administrator.

When you restart the MTS 100, thektronix MTS100 V2.1 program group
window will be visible on the Windows desktop. As installed, however, the
group window is not easily reopened if accidentally closed. Follow these
directions to recreate the original MTS 100 program group and start menu
configuration.

1. ChooseTaskbar from the Settings submenu (of the Windows NT Start
menu), as shown in Figure C-13.

!‘?B‘ Settings W (= Contral Panel
: |1 Printers

Figure C-13: Choose Taskbar from the Settings submenu

2. Click theStart Menu Programstab on the resultingaskbar Properties
dialog box; then clickddvanced, as shown in Figure C-14.
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Figure C-14: Choose Advanced Start menu settings

3. TheExploring window opens with the contents of the Administrator\Start
Menu folder visible on the right side, as shown in Figure C-15.
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Figure C-15: The Exploring — Start Menu window

4. Scroll the left-hand directory hierarchy to locate c:\Winnt\Profiles\All Users.
Then click the folder + boxes to expand the hierarchy and reveal the contents
of the All Users\Start Menu\Programs folder as shown in Figure C-16.
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Figure C-16: Open the c:\Winnt\Profiles\Start Menu\Programs folder

5. Drag the Tektronix MTS100 V2.1 folder from the Programs folder up to the
Start Menu folder, as shown in Figure C-17.
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Figure C-17: Move the Tektronix MTS100 V2.1 folder to the Start menu

6. Press and hold therrL key down while dragging the Tektronix MTS100
V2.1 folder from the Start Menu folder to the c:\Winnt\Profiles\All Us-
ers\Desktop folder as shown in Figure C-18. Doing so copies the folder onto
the desktop.
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Figure C-18: Copy the Tektronix MTS100 V2.1 folder onto the Desktop

7. Close theExploring window.

8. Click OK in theTaskbar Properties window.

9. Reboot the system and log in as MTS100 (Username = mts100; no password
required).

10. To open the MTS 100 program group, double-click on the Tektronix

MTS100V2.1 folder icon that appears on the desktop. The window should
resemble Figure C-19; adjust the size and position the window as desired.
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Figure C-19: The Tektronix MTS100 V2.1 program group window

11. Open the Windows Start menu and confirm that the Tektronix MTS100
menu item and submenu appear as shown in Figure C-20.

C-12
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Figure C-20: The correct Tektronix MTS100 V2.1 submenu

Your reinstallation of the Version 2.1 software is complete.
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Files Included with the MTS 100 Version 2.1

C-14

Path: C:\MTS100

Audio

Bin

Cfg—trp
Video
Deisll.isu
Readme.txt

Path: C:\MTS100\AUDIO

10khz.mp2
15kz_064.mp2
15kz_128.mp2
15kz_192.mp2
15kz_256.mp2
1khz .mp2

<Dir>
<Dir>
<Dir>
<Dir>

Path: C:\MTS100\BIN

llsa7000.cfg
Adn_carb.exe
Adonum.cnt
Adonum.gid
Adonum.hlp
Bc453rtl.dll
Bds501f.dll
Bids471f.dll
Bids50f.dll
Byteflip.exe
Canal.cnt
Canal.exe
Canal.hlp
Carbfile.dll
Cw3215.dll
Cw3220.dll
Dynamic.avi
Editable.cnt
Editable.exe
Editable.hlp
Einjwin.cnt
Einjwin.exe
Einjwin.hlp
Gigue.cnt
Gigue.exe
Gigue.hlp
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Matracom.exe
Mfc30.dll
Mfc30d.dll
Mpeg2nt.hlp
Msvcrt20.dll
Mux_carb.exe
Mux_mpgZ2.cnt
Mux_mpg2.gid
Mux_mpg2.hlp
Owl253f.dll
OwI50f.dll
Setcarb.exe
Synt207.dll

Path: C\MTS100\CFG-TRP

llcfg.ndx
Default.bat
Default.cfg
Default.eit
Default.nit
Default.pmt
Default.sdt
Default.trp
Sample.trp

Path: C:\MTS100\VIDEO

525 <Dir>
625 <Dir>

Path: C:\MTS100\VIDEO\525

Testpat <Dir>
Mobl_015.mp2
Mobl_060.mp2

Path: C:\MTS100\VIDEO\525\TESTPAT

100b_015.mp2
100b_060.mp2

Path: C:\MTS100\VIDEO\625

Testpat <Dir>
Bars_015.mp2
Bars_060.mp2
Demo_015.mp2
Demo_060.mp2
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Mobl_015.mp2
Mobl_060.mp2

Path: C:\MTS100\VIDEO\625\TESTPAT

100b_015.mp2
100b_060.mp2

Path: C:\WINNT

Adonum.ini
Mux.ini
Uninst.exe

Path: CAWINNT\SYSTEM

Ctl3d.dll
Ctl3dv2.dll
Tek.fot
Tek.ttf

Path: C:A\WINNT\SYSTEM32

Ctl3d32.dll
Haspdos.sys
Haspvdd.dll

Path: C:A\WINNT\SYSTEM32\DRIVERS

Drvcarb.sys
Haspnt.sys
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Appendix D: Analyzer Tests

This section describes the tests performed by the Analyzer application, version
1.0, on the bitstreams.

NOTE. This appendix does not include tests added to version 2.0 and later of the
MTS 100 MPEG Test System software.

The tests shown in normal typeface can be found in the compliance document
(ISO/IEC 13818-4 DIS).

The tests shown in italics are not described in the compliance document, or are
described but are erroneous and/or incomplete.

All the fields are indicated, even those for which no tests are performed. The
fields are listed exactly in the same order as given in the Standard (ISO/IEC
13818-1 IS of 13 November 1994).

Compliance at the Transport Stream Level

There are two parts at this level: the Transport Packet Header and the Adaptation
Field.

Table D-1: Compliance for the Transport Packet Header

Parameter Error checking
sync_byte (sb): test that (sb == 0x47)
transport_error_indicator (tei): test that (tei = 1)
payload_unit_start_indicator (pusi): if (pid == Ox1FFF)
then test that (pusi ==‘0")
transport_priority (tp): no test
PID (pid): 1. testthat pid is in [0x0000, 0x0001, 0x0010 .. OX1FFF]

issue a warning if pid emulates 0x47

2
3. verify that there is at least one packet with pid == 0x0000 in the stream
1

if (pid == 0x0000 or 0x0001 or Ox1FFF)
then test that (tsc == ‘00")

2. if (pid == PID_PMT)
then test that (tsc == ‘00")

transport_scrambling_control (tsc):

NOTE: the PID_PMTs are given by the program_map_PID fields in the PAT
sections.
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Table D-1: Compliance for the Transport Packet Header (cont.)

Parameter

Error checking

adaptation_field_control (afc):

if (pid == Ox1FFF)
then test that (afc == '01)
else test that (afc !='00")

continuity_counter (cc):

if (afc in == 'x1")

and ((AF.di=="'0") or (afc == ‘0x"))

and (pid != Ox1FFF)

and packet is not a duplicate

then test that (cc == previous_cc + 1, modulo 16)

NOTE: previous_cc means value of the continuity_counter of the previous TS
packet with the same PID.

data_byte (db):

1.

if (pusi =="'1")

and (pid == PID_PES)

and (tsc =="'00") or stream has been unscrambled

then test that db starts with 0x000001 followed by the correct sid
if (pusi ==0")

and (pid == PID_PES)

and (tsc == '00") or stream has been unscrambled
then test that db does not contain 0x000001 followed by the correct sid

if (pusi =='1")

nd (pid == PID_PSI)

and (tsc =='00") or stream has been unscrambled

then test that db starts with pointer field to the correct table_id

Q"QJ =5

and (previous_AFH.sc == 0)
and (tsc =="'00") or stream has been unscrambled
then test that db starts with 0000001 followed by the correct sid

if packet is not a dupllcate

NOTE:

1.
2.

PID_PES are given by the elementary_PID fields given in the PMT sections.

PID_PSI are 0x0000 for PAT, 0x0001 for CAT, the PIDs given by the
program_map_PID fields in the PAT sections, PID given by the network_PID
field in the PAT sections.

correct table_id are 0x00 for PAT, 0x01 for CAT, 0x02 for PMT and [0x40 ..
OxFE] for NIT.

correct sid means ‘1110 xxxx’ for video and ‘110x xxxx’ for audio.

previous_AFH.sc means the value of the splice_countdown field of the
previous TS packet with the same PID (duplicate packets and packets with
no payload excluded).
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Special Tests in the Case  The following test should be used to determine whether a packet is a duplicate
of a Duplicate Packet  packet:

if (afc == 'x1")

and(AF.di == ‘0’) or not present
and (pid != Ox1FFF)

and(cc == previous_cc)
thenpacket is a duplicate

For a duplicate packet, the you should test that the previous packet with same
PID is not itself a duplicate packet.

Table D-2: Compliance for the Adaptation Field (AF)

Parameter Error checking

adaptation_field_length (afl): 1. if (TPH.afc =='10)
then test that (afl == 183)

2. if(TPH.afc =="11")
then test that afl is in [0 .. 182]

discontinuity_indicator (di): no test
random_access_indicator (rai): no test
elementary_stream_priority_indicator (espi): no test
PCR_flag (pcrf): 1. if(operf=="1)
then test that (pcrf == ‘1)
2. if(rai=="1)

and (TPH.pid == PID_PCR)
then test that (pcrf == '1')

NOTE: the PID_PCR are the PIDs given by the PCR_PID fields in the PMT

sections.
OPCR _flag (opcrf): no test
splicing_point_flag (spf): if packet is not duplicate

and (TPH.afc == ‘11")
and (previous_spf ==1)
and (previous_sc !=0)
then test that (spf == 1)

transport_private_data_flag (tpdf): no test

adaptation_field_extension_flag (afef): if packet is not duplicate
and (TPH.afc == ‘11")
and (previous_afef == 1)
and (previous_sc !=0)
then test that (afef == 1)

program_clock_reference_base (pcrb): no test
reserved (r1): test that (r1 == '111111")
program_clock_reference_extension (pcre): no test
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Table D-2: Compliance for the Adaptation Field (AF) (cont.)

Parameter

Error checking

original_program_clock_reference_base (opcrb): | no test
reserved (r2): test that (r2 == ‘111111)
original_program_clock_reference_extension no test

(opcre):

splice_countdown (sc):

if (packet is not duplicate)
and (TPH.afc =="11")
then test that (sc == previous_sc - 1)

NOTE: previous_sc is the value of sc in the previous packet of the same PID
(duplicate packets and packets with no payload excluded).

transport_private_data_length (tpdl):

1. testthat (tpdl > 0)
2. testthat (tpdl < afl - compute_length())

compute_length is the following function:
int compute_length()

int length = 1

if (perf == ‘1") then length += 6

if (opcrf == ‘1) then length +=6
if (spf == ‘1) then length++

if (afef == ‘1") then length += afel

}
private_data_byte (pdb): no test
adaptation_field_extension_length (afel): test that (afel > 0)
Itw_flag (If): no test
piecewise_rate_flag (prf): no test

seamless_splice_flag (ssf):

if packet is not duplicate
and (TPH.afc == ‘11")
and (previous_ssf == 1)
and (previous_sc !=0)
then test that (ssf == 1)

reserved (r3):

test that (r3 == ‘11111

ltw_valid_flag (Ivf): no test
ltw_offset (lo): no test
reserved (r4): test that (r4 == ‘11111111")
piecewise_rate (pr): no test
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Table D-2: Compliance for the Adaptation Field (AF) (cont.)

Parameter

Error checking

splice_type (st):

1. if (packet carries audio stream) then test that (st == ‘0000")
2. If (packet carries video stream) then test that st is not in ['0100" .. ‘1011]

3. if (not first occurrence of st)
and (previous_sc !=0)
then test that (st == previous_st)

NOTE:
1. fora definition of previous_sc, see note 1 of sc.

2. previous_st means the value of st in the previous packet with the same PID
(duplicate packets or packets without payload excluded).

3. the information about the type of stream (audio or video) can be found in the
stream_type fields of the PMT sections.

DTS_next_au (dtsna):

if (not first occurrence of dtsna)
and (previous_sc !=0)
then test that (dtsna == previous_dtsna)

NOTE:
1. for a definition of previous_sc, see note 1 of sc.

2. previous_dtsna means the value of dtsna in the previous packet with the
same PID (duplicate packets or packets without payload excluded).

marker_bit (mb):

test that (mb ==1") for all mb in the packet

reserved (r5):

test that (r5 == '1111 1111") for all bytes

stuffing_byte (sb):

test that (sb == 1111 1111") for all bytes
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Compliance at the PES Packet Level

The following tests should be performed only if the transport_scrambling_con-
trol field of the transport packets is equal to ‘00’ or the PES stream has been
unscrambled.

Table D-3: Compliance for the PES packet header

Parameter Error checking

packet_start_code_prefix (pscp): test that (pscp == 0x000001)

stream_id (sid): 1. sid I=areserved value
2. sid>=0xBC

3. testthat each PES packet carried in the TS packets of the same PID value
have the same sid

4. if (packet carries audio)
then test that sid is in [0xCO .. 0XDF]

5. if (packet carries video)
then test that sid is in [OXEQ .. OXEF]

PES_packet_length (pespl): if sid indicates that packet does not carry video
then test that (pespl !=0)

‘10" test that these two bits are really equal to ‘10’

PES_scrambling_control (pessc): no test

PES_priority (pesp): no test

data_alignment_indicator (dai): no test

copyright (O): no test

original_or_copy (ooc): no test

PTS DTS _flags (ptsdtsf): test that (ptsdtsf I='01")

ESCR_flag (escrf): no test

ES_rate_flag (esrf): no test

DSM_trick_mode_flag (dsmtmf): no test

additional_copy_info_flag (acif): no test

PES_CRC_flag (pescrcf): no test

PES_extension_flag (pesef): no test

PES_header_data_length (phdl): 1. testthat phdl >= sum of optional data fields ( > for stuffing)
2. testthat phdl <= 32

‘0010 test that these four bits are really equal to ‘0010’

marker bit (mb): test that (mb == 1) for all mb in the packet

PTS (pts): no test

‘0011"; test that these four bits are really equal to ‘0011’
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Table D-3: Compliance for the PES packet header (cont.)

Parameter Error checking
‘0001" test that these four bits are really equal to ‘0001’
DTS (dts): no test

reserved (rl): test that (r1 == 11"
ESCR (escr): no test

ES_rate (esr): test that (esr 1= 0)
trick_mode_control (tmc): no test

field_id (fid): test that (fid 1= "11")
intra_slice_refresh (isr): no test
frequency_truncation (ft): no test

rep_cntrl (rc): test that (rc = 0)
reserved (r2): test that (r2 == '111")
reserved (r3): test that (r3 == '11111")
additional_copy_info (aci): no test
previous_PES_packet CRC (pppc): no test
PES_private_data_flag (pespdf): no test
pack_header_field_flag (phfl): no test
program_packet_sequence_counter_flag (ppscf): | no test
P-STD_buffer_flag (pstdbf): no test

reserved (r4): test that (r4 =='111")
PES_extension_flag_2 (pesef2): no test
PES_private_data (ppd): shall not emulate the packet_start_code_prefix (0x000001)
pack_field_length (pfl): test that (pfl < pespl)
program_packet_sequence_counter (ppsc): no test
MPEG1_MPEG2_identifier (mpeglmpeg2i): no test
original_stuff_length (osl): if (mpeglmpeg2i == 1)

then test that (osl <= 16)
else test that (osl <= 32)

‘01" test that these two bits are really equal to ‘01’
P-STD_buffer_scale (pstdbscale): no test

P-STD_buffer_size (pstdbsize): no test

PES_extension_field_length (pesefl): test that (pesefl < pespl)

reserved (r5): test that (r5 == '1111 1111") for all bytes
stuffing_byte (sh): 1. testthat (sb == OxFF) for all bytes

2. testthat the number of sh <= 32 in PES packet header
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Table D-3: Compliance for the PES packet header (cont.)

Parameter Error checking
PES_packet_data_byte (pespdb): no test
padding_byte (pb): test that (pb == OxFF) for all bytes

Compliance at the PSI level

The PSI level contains the following sections: PAT, PMT, CAT, NIT, and Private
Sections.

Table D-4: Compliance for the PAT sections

Parameter Error check

table_id (tid): test that (tid == 0x00)

section_syntax_indicator (ssi): test that (ssi=="1)

0 (zero): test that (zero =='0")

reserved (resl): test that (resl =="11")

section_length (sl): 1. testthat (9 <= sl <=1021)
2. if(sl==n)

then test that ((byte[n] == 0x00) or (byte[n] == OXFF) or (byte[n] == 0x47))
and test that (byte[n—4] .. byte[n-1] == CRC32)

NOTE: we use a C-type array notation, so byte[n] means the (n+1)th byte found

after sl.
transport_stream_id (tsid): verify that tsid is the same for all sections with the same vn
reserved (res2): test that (res2 == 11)
version_number (vn): no test
current_next_indicator (cni): no test
section_number (sn): no test
last_section_number (Isn): no test
program_number (pn): does not take any single value more than once within all sections of a version
reserved (res3): test that (res3 == '111")
network_PID (npid): 1. testthat npid is not in [0x000 .. 0xO00F]

2. testthat (npid != Ox1FFF)
3. testthat npid is not a pid already used for audio or video

4. testthat npid is not a pid already used for data

NOTE: a npid can be the same as a pmpid.
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Table D-4: Compliance for the PAT sections (cont.)

Parameter

Error check

program_map_PID (pmpid):

1. testthat pmpid is not in [0x000 .. 0x000F, Ox1FFF]

test that pmpid is not a pid already used for audio, video

CRC32 (crc):

2
3. testthat npid is not a pid already used for data
1. testthatthe CRC value is correct

2

test that the byte following the CRC is 0x00, 0x47 or OxFF

Table D-5: Compliance for the PMT sections

Parameter

Error check

table_id (tid):

test that (tid == 0x02)

section_syntax_indicator (ssi):

test that (ssi == 1)

‘0’ (zero):

reserved (resl):

(
test that (zero ==0")
test that (resl == 11

section_length (sl):

1. testthat (9 <=sl<=1021)

2. if(sl==n)
then test that ((byte[n] == 0x00) or (byte[n] == OxFF) or (byte[n] == 0x47))
and test that (byte[n—4] .. byte[n-1] == CRC32)

NOTE: we use a C-type array notation, so byte[n] means the (n+1)th byte found
after sl.

program_number (pn):

1. pnshould be the one defined in PAT
2. testthat (pn!=0)

reserved (res2):

test that (res2 == '11")

version_number (vn):

1. if (cni == 1) then test that all sections have the same vn

2. testthat (v + 1) is the next version and has (cni == 1)

current_next_indicator (cni):

no test

section_number (sn):

test that (sn == 0)

last_section_number (Isn):

(
test that (sn ==0)

reserved (res3):

test that (res3 == '111")

PCR_PID (pcrpid):

test that perpid is not in [0x0002 .. 0x000F]

reserved (res4):

test that (res4 == '1111")

program_info_length (pil):

1. testthat (pil < 1024)
2. testthat (pil < (sl -9))

descriptor:

see descriptor test (beginning on page D-12)

stream_type (st):

no test
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Table D-5: Compliance for the PMT sections (cont.)

Parameter

Error check

reserved (res5)

test that (resb == '111)

elementary_PID (epid):

test that epid is not in [0x000 .. 0xO00F, Ox1FFF]

reserved (res6):

test that (res6 == ‘1111")

ES_info_length (esil):

test that (esil < 1024)

descriptor:

see descriptor test (beginning on page D-12)

CRC32 (crc):

1. testthat the CRC value is correct

2. testthat the byte following the CRC is 0x00, 0x47 or OxFF

Table D-6: Compliance for the CAT section

Parameter

Error check

table_id (tid):

test that (tid == 0x01)

section_syntax_indicator (ssi):

test that (ssi=="1)

0 (zero):

reserved (resl):

(
test that (zero =='0")
test that (resl == 11

section_length (sl):

1. testthat (9 <=sl<=1021)

2. if(sl==n)
then test that ((byte[n] == 0x00) or (byte[n] == OxFF) or (byte[n] == 0x47))
and test that (byte[n—4] .. byte[n-1] == CRC32)

NOTE: we use a C-type array notation, so byte[n] means the (n+1)th byte found
after sl.

reserved (res2):

test that (res2 == ‘1111 1111 1111 1111 11°)

version_number (vn): no test
current_next_indicator (cni): no test
section_number (sn): no test

last_section_number (Isn):

1. if (cni == 1) then test that all sections have the same vn

2. testthat (v + 1) is the next version and has (cni == 1)

descriptor: see descriptor test (beginning on page D-12)
CRC32 (crc): 1. testthat the CRC value is correct
2. testthat the byte following the CRC is 0x00, 0x47 or OxFF
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Table D-7: Compliance for the NIT sections

Parameter Error check
table_id (tid): test that tid not in [0x00 .. 0x3F]
section_length (sl): no test

Table D-8: Compliance for the private sections

Parameter Error check

table_id (tid): test that tid is in [0x00 .. 0x3F]
section_syntax_indicator (ssi): no test

private _indicator (pi): no test

reserved (resl): test that (resl ==11")
private_section_length (sl): no test
table_id_extension (tide): no test

reserved (res2): test that (res2 == ‘11")
version_number (vn): no test
current_next_indicator (cni): no test
section_number (sn): no test

last_section_number (Isn):

1. if (cni == 1) then test that all sections have the same vn

2. testthat (v + 1) is the next version and has (cni == 1)

CRC32 (crc)

test that the CRC value is correct
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Compliance for the Descriptors

This section covers the compliance testing for the descriptors. This list of
descriptors tested includes: All (general), Video Stream, Audio Stream,
Hierarchy, Registration, Data Stream Alignment, Target Background Grid, Video
window, CA, I1ISO 636, System Clock, Multiplex Buffer, Utilitation, Copyright,
Maximum Bitrate, Private Data, Smoothing Buffer, STD, and IBP.

Table D-9: Compliance for all descriptors

Parameter Error check
descriptor_tag (dt): testthat dt notin [0, 1, 19 .. 63]
descriptor_length (dl): 1. if descriptor is in CAT section

then test that (sum of (dl + 1) == CAT.sl)

2. if descriptor is in PMT section after the program_info_length field
then test that (sum of (dl + 2) == PAT.pil)

3. if descriptor is in PMT section after the ES_info_length field
then test that (sum of (dl + 2) == PAT.esil)

CRC32 of the section test that the CRC value is correct

The Video Stream Descriptor has descriptor_tag == 2. It tests that the descriptor
is at program and ES level and refers to video.

Table D-10: Video stream descriptor

Parameter Error check
descriptor_length (dl): test that (dl == mpeglof * 2 + 1)
multiple_frame_rate_flag (mfrf): no test
frame_rate_code (frc): no frame_rate_code in SH > frc
MPEG_1_only_flag (mpeglof): if (mpeglof == 1)
then
1. descriptor_length =3
2. ES = MPEG2

3. stream_type = 0x02
4. stream_type : 0b1110 xxxx
5. constrained_parameter_flag =0

@
)
[

1. descriptor_length=1

2.ES =MPEG1

3. stream_type = 0x01

4, stream_type = 0b1110 xxxx

5. constrained_parameter_flag = constrained_parameter_flag in the SH

constrained_parameter_flag (cpf): no test

still_picture_flag (spf): no test
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Table D-10: Video stream descriptor (cont.)

Parameter

Error check

profile_and_level_indication (pali):

pali = profile_and_level_indication in the SHE

chroma_format (cf):

cf = chroma_format in the SHE

frame_rate_extension_flag (fref):

if (fref == 1) then frame_rate_extension_n != 0 and frame_rate_extension_d = 0

reserved (r):

test that (r == '11111")

The Audio Stream Descriptor is the descriptor with descriptor_tag == 3. It tests
that the descriptor is at program and ES level and refers to audio.

Table D-11: Audio stream descriptor

Parameter Error check
descriptor_length (dI): test that (dl == 1)
free_format_flag (fff): if (fff == 1)

then bitrate_rate_index in AH = 0b0000
else bitrate_index in AH = 0b0000

ID (id): id == ID in the AH
layer (1): | = Layer in the AH
variable_rate_audio_indicator (vrai): no test

reserved (r):

test that (r == '111")

Hierarchy Descriptor is the descriptor with descriptor_tag == 4. Only MPEG-2
streams may have this descriptor.

Table D-12: Hierarchy descriptor

Parameter

Error check

descriptor_length (dI):

test that (dl == 4)

reserved (rl):

test that (r1 =='1111")

hierarchy type (ht):

1. if(ht==1,2, 3, or 4) then video and ht = profile_and_level in SHE
2. if (ht==15) then audio

reserved (r2):

test that (r2 == '11")

hierarchy _layer_index (hli): no test
reserved (r3): test that (r3 =="11")
hierarchy_embedded_layer_index (heli): no test
reserved (r4): test that (r4 =="11)
hiearchy_channel (hc): no test
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Registration Descriptds the descriptor with descriptor_tag == 5.

Table D-13: Registration descriptor

Parameter Error check
descriptor_length (dl): test that (dl >= 4)
format_identifier (fid): no test
additional_identification_info (aii): no test

Data Stream Alignment Descriptor is the descriptor with descriptor_tag == 6. It
is only available for video and audio streams.

Table D-14: Data stream alignment descriptor

Parameter Error check

descriptor_length (dI): test that (dl == 1)

alignment_type (at) 1. if(at==01, 02, 03 or 04) then
a. video

b. data_alignment_indicator in PES header = 1
c. test on the first PES packet data_byte

2. if(at==01) then
a. audio
b. data_alignment_indicator in PES header = 1
c. the first PES_packet data_byte = first byte of audio syncword

3. if(at==01)then
a. video and audio
b. data_alignment_indicator = 0

Target Backgroound Grid Descriptor is the descriptor with descriptor_tag == 7. It
is only available for video streams.

Table D-15: Target background grid descriptor

Parameter Error check
descriptor_length (dlI): test that (dl = 4)
horizontal_size (hs): no test
vertical_size (vs): no test
aspect_ratio_information (ari) no test
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Table D-16: Video window descriptor

Video Window Descriptor is the descriptor with descriptor_tag == 8. It is only
available for a video stream and the Target Background Grid Descriptor must
also be present.

Parameter

Error check

descriptor_length (dI):

test that (dl == 4)

horizontal_offset (ho)

ho <= horizontal_size in the target background grid descriptor

vertical_offset (vo)

vo <= vertical_size in the target background grid descriptor

window_priority (wp):

no test

Table D-17: CA descriptor

CA Descriptor is the descriptor with descriptor_tag == 9. It is only available in
PMT or CAT.

Parameter

Error check

descriptor_length (dI):

test that (dl >= 4)

CA_system_ID (casid):

no test

reserved (r):

test that (reserved == '111")

CA_PID (capid):

capid != [0x0002, 0x000F] or Ox1FFF

private_data_byte (pdb):

no test

Table D-18: ISO 639 language descriptor

The ISO 639 Language Descriptor is the descriptor with descriptor_tag == 10.

Parameter Error check
descriptor_length (dI): test that (dl % 4 == 0)
ISO_639_language_code (is0639Ic) no test

audio_type (at)

1. if (at == 0xAA) then video
2. if (at == 0xBB) or (at == 0xCC) then audio
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The System Clock Descriptor is the descriptor with descriptor_tag == 11. It is
only available at the program level in a PMT.

Table D-19: System clock descriptor

Parameter Error check
descriptor_length (dI): test that (dl == 2)
external_clock_reference_indicator (ecri): no test

reserved (rl): test that (11 =="1)
clock_accuracy_integer (cai): no test
clock_accuracy_exponent (cae): no test

reserved (r2): test that (r2 == '11111")

The Multiplex Buffer Utilization Descriptois the descriptor with descrip-
tor_tag == 12.

Table D-20: Multiplex buffer utilization descriptor

Parameter Error check
descriptor_length (dl): test that (dl == 3)
bound_valid_flag (bvf): no test

LTW offset_lower_bound (ltwolb): no test

reserved (r): test that (r=="'1")
LTW offset_upper_bound (ltwoub): no test

The Copyright Descriptor is the descriptor with descriptor_tag == 13.

Table D-21: Copyright descriptor

Parameter Error check
descriptor_length (dl): test that (dl >= 4)
copyright_identifier (ci): no test
additional_copyright_info (aci): no test
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The Maximum Bitrate Descriptas the descriptor with descriptor_tag == 14. It
is only available at the program or ES level.

Table D-22: Maximum bitrate descriptor

Parameter

Error check

descriptor_length (dI):

test that (dl == 3)

reserved (r):

test that (r == '11)

maximum_bitrate (mb):

no test

The Private Data Indicator Descriptor is identified by descriptor_tag == 15.

Table D-23: Private data indicator descriptor

Parameter Error check
descriptor_length (dI): test that (dl == 4)
private_data_indicator (pdi): no test

The Smoothing Buffer Descriptor is the descriptor with descriptor_tag == 16.

Table D-24: Smoothing buffer descriptor

Parameter

Error check

descriptor_length (dl):

test that (dl == 6)

reserved (rl):

test that (rl == '11")

sh_leak rate (shlr): no test
reserved (r2): test that (r2 == '11")
sh_size (shs): no test

The STD Descriptor is the descriptor with descriptor_tag == 17.

Table D-25: STD descriptor

Parameter

Error check

descriptor_length (dl):

test that (dl == 1)

reserved (r):

test that (r == '1111111")

leak _valid_flag (Ivf):

no test
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The IBPDescriptoris the descriptor with descriptor_tag == 18.

Table D-26: IBP descriptor

Parameter Error check
descriptor_length (dl): test that (dl == 2)
closed_gop_flag (cgf): no test
identical_gop_flag (igf): no test
max_gop_length (mgl): no test
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Appendix E: Functional Check

The following procedure is used to check MTS 100 basic operation. Only
instrument functionality is checked, instrument specifications are not verified.
Performing this procedure requires only an oscilloscop& 88d 752 BNC
terminators. In addition, the adapter cables shipped as standard accessories are
used to connect to the oscilloscope.

Required Equipment
The following equipment is required to perform this procedure:
m  Oscilloscope: Capable of measuring 6 V amplitude and 1.4 ns rise time.
m 50Q SMB to BNC adapter cable (Tektronix part number 174-3578-xx)
m  75Q SMB to BNC adapter cable (Tektronix part number 174-3579-xx)
m  50Q feed-through terminator (Tektronix part number 011-0049-01)
m 75Q feed-through terminator (Tektronix part number 011-0103-02)

MTS 100 (rear panel)

o D
G.703 output | o> ~
(8.448 Mbits/s)
—_ e —

Test oscilloscope

O

Ch 1 input ?’\ 75 Q feed-through
\. terminator

75 Q SMB-to-BNC
adapter cable

Figure E-1: Initial connections for the functional check
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Connect the equipment as shown in Figure E-1.

Switch the MTS 100 server power on.

Allow the MTS 100 to go through the Windows NT initialization process.

When Windows NT initialization is finished, preserL + ALT + DELETE, as
instructed by the message box.

Type MTS100 for Username; do not enter a password. Ghék. If the
default Username or Password have been changed, use the current valid
Username and Password.

Once you have correctly logged in, select Data Store Control from the
Tektronix MTS100 V2.1 program submenu (of the Windows Start menu).

v B [VE Chasrel Cafing and Discoding
; 2 Ermor Injecior
j Cipcumeia ¥ & MPEG-2 Help
ﬂb Eskings - T
W Pacist Jeier
g Al End * ) RandmaFie
A& e - St Cavs
- B Tabis Earni
3:' i W uninEisERd

M s annbore

Figure E-2: Starting the Data Store Administrator

7. Set up the MTS 100 Data Store Administrator as follows:

Procedure
1.
2.
3.
4,
5.
6.

E-2

a.

b.

Click the G (Generate) toolbar button.

In the resultingGENERATION dialog box, select any valid Data Store
file as the Source.

Select thd_.oop option.

In thelnterface section of the dialog box, make the following
selections:

Protocol = Master.

Port = G703

Output clock = 8.448 Mbits.

Click Start.
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8. Trigger the oscilloscope.

9. Check for a frequency of approximately 4.224 MHz, amplitude of approxi-
mately 5.7 volts and a rise time of approximately 1.4 ns. See Figure E-3 for
the location of the measurement points in the waveform.

10. Move the output cable to the G703, 34 M output. See Figure E-3.

MTS 100 (rear panel) Tr I T
10-90%
O —‘ Amplitude
@)
Il -
O

G.703 output —

oy
(34.368 Mbits/s) \EO lls )

Frequency

== = Test oscilloscope

O

Ch 1 input ‘?\ 75 Q feed-through
N\ terminator

/-[HH‘ T 11 ‘HH—T\ 75 Q SMB-t0-BNC

( ) adapter cable

Figure E-3: Setup for measuring the G.703 34.368 Mbit/s output

11. Set up the MTS 100 Data Store Administrator as follows:
a. Click the Stop (red hand) toolbar button.
b. Click the G (Generate) toolbar button.

c. Inthe resultingsSENERATION dialog box, select any valid Data Store
file as the Source.

d. Select thd.oop option.

e. Inthelnterface section of the dialog box, make the following
selections:
Protocol = Master.
Port = G703
Output clock = 34.368 Mbits
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f. Click Start.
12. Trigger the oscilloscope.

13. Check for a frequency of approximately 17.2 MHz, peak-to-peak amplitude
of approximately 2.3 volts, and a rise time of approximately 3.8 ns. See
Figure E-3.

14. Remove the 782 SMB-to-BNC adapter cable from the oscilloscope and the
MTS 100 G703 34 M Out connector.

15. Connect a 5@ SMB-to-BNC adapter cable from the TTL &Clock I/O
Port, through a 5@ feed-through terminator, to the oscilloscope input. See
Figure E-4.

MTS 100 (rear panel) Ta I A
Amplitude

Clock /0 TTL —

50 Q serial port @ H

Frequency

00000

Test oscilloscope

O

Ch L input ?’\ 50 Q feed-through
\. terminator

50 Q SMB-to-BNC
adapter cable

Figure E-4: Setup for measuring the TTL 50 ohm clock 1/O port

16. Set up the MTS 100 as follows:
a. Click the Stop (red hand) toolbar button.
b. Click the G (Generate) toolbar button.

c. Inthe resultingGENERATION dialog box, select any valid Data Store
file as the Source.

d. Select thd.oop option.
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e. Inthelnterface section of the dialog box, make the following
selections:

Protocol = Master.
Port=TTL

Output clock = PLL
Frequency = 1,000,000 Bits/s

f. Click Start.
17. Trigger the oscilloscope.

18. Check for a frequency of approximately 1 MHz, amplitude of approximately
3.0 volts and a rise time of approximately 2.0 ns. See Figure E—4.

19. Move MTS 100output cable to the TTL S§bData I/0O Port. See Figure E-5.

MTS 100 (rear panel) Tr )
10-90% I Ampl+itude
)

O
Data I/O TTL = : N
50 Q serial port M U Q L—J
E Data rate
O
o ||I[J] O
“Jo O

Test oscilloscope

O

Ch 1 input ‘F’\ 50 Q feed-through
o terminator

50 Q SMB-to-BNC
adapter cable

Figure E-5: Setup for measuring the TTL 50 ohm data I/O port

20. Set up the MTS 100 as follows:
a. Select Start.
b. Click the Stop (red hand) toolbar button.

c. Click the G (Generate) toolbar button.
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Appendix E: Functional Check

d. Inthe resultingsSENERATION dialog box, select any valid Data Store
file as the Source.

e. Select thd.oop option.

f. In thelnterface section of the dialog box, make the following
selections:

Protocol = Master.

Port=TTL

Output clock = PLL

Frequency = 45,000,000 Bits/s

g. Click Start.
21. Trigger the oscilloscope on the plus slope.

22. Check for an amplitude of approximately 3.0 volts, a data rate of 45 MHz
and a rise time of approximately 2.0 ns. See Figure E-5.

23. Move MTS 100output cable to the TTL SDClock I/O Port. See
Figure E-4.

24. Trigger the oscilloscope.

25. Check for an amplitude of approximately 3.0 volts, frequency of 45 MHz
and a rise time of approximately 2.0 ns. See Figure E—4.

26. In the Data Store Administrator, click the Stop (red hand) toolbar button.

This completes the functional check.
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Appendix F: Repackaging

The MTS 100 MPEG Test System is shipped in a carton designed to provide it

with the maximum protection. If the instrument is subsequently shipped you will
need to use this carton and the instrument support inserts to provide adequate

protection.

NOTE. The MTS 100 shipping carton must be used to return the instrument to
Tektronix service centers. We cannot honor the warranties if it is not shipped in
its original carton or a purchased replacement carton.

Obtaining Replacement ~ New packaging material is available from Tektronix. The part numbers are in
Packaging  Table F-1 and in the Replaceable Mechanical Parts List in the Service Manual.
Packaging components are shown in Figure F—1. Each component has an index
number which also appears in Table F-1. Contact your nearest Tektronix office
or representative to obtain new packaging parts.

Table F-1: Packaging material

Item Tektronix part number Index number
Top cushion (Cardboard Insert) 004-4912-00 1

Instrument support inserts; top and | 004-4913-00 2

bottom

Shipping box 004-4914-00 3

Repackaging the Server ~ When the server is shipped, it is important to provide it with the maximum
protection. Figure F—1 shows how to repackage the server for shipment. As the
figure shows, it is not necessary to have the keyboard, mouse, server front door,
or server pedestal in the package for reshipment. However, the server pedestal
and front door must be removed from the server for reshipment to prevent
damage to the packaging or server parts.

NOTE. The software enabler key (HASP) is required by the Tektronix Service
Center if the ProLiant server is returned for repair.

Remove the server door first. Open the door all the way and lift up on the door to
disengage the hinge pins of the two hinges on the right side of the server door
from the hinge pin holes in the server chassis.
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Appendix F: Repackaging

Then remove the server pedestal as follows:
1. Carefully place the server on its top.
2. Locate the retaining clip that holds the pedestal on the server.

3. Use your thumb to release the retaining clip and slide the pedestal to
disengage the pedestal from the server.

Note: The keyboard, mouse, pedestal
and manual boxes do not need to be
returned with the MTS 100 for servicing.

Figure F-1: Repackaging the MTS 100 server

Repackaging the Monitor  If the monitor is being shipped, it should be packaged in accordance with the
instructions contained in its documentation.
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Glossary

NOTE. Additional information about MPEG-2 is available through the MPEG-2
Help application, part of the MTS 100 MPEG Test System software.

BAT (Bouquet Association Table)
The BAT provides information regarding bouquets (collections of services
marketed as a single entity). DVB only.

CAT (Conditional Access Table)
The CAT provides the association between one or more CA systems, their
EMM (Entitlement Management Message) streams, and any special
parameters associated with them.

DTS (Decode Time Stamp)
Time when the packet should be decoded.

DVB (Digital Video Broadcast)
A project group of the European Broadcasting Union (EBU).

DVB IRD (Digital Video Broadcasting Integrated Receiver Decoder)
A receiving decoder that can automatically configure itself using the MPEG2
Program Specific Information (PSI).

DVB-SI (Digital Video Broadcast Service Information)
The DVB-SI adds the information that enables DVB IRDs to automatically
tune to particular services and allows services to be grouped into categories
with relevant schedule information. It has several tables, including: NIT,
SDT, BAT, and EIT. (NIT is also required for MPEG2.)

EIT (Event Information Table)
The EIT contains data concerning events (a grouping of elementary
broadcast data streams with a defined start and end time belonging to a
common service) and programs (a concatenation of one or more events under
the control of a broadcaster, such as event name, start time, duration, etc.).

EPG (Electronic Program Guide)
The EPG gives the content of the current program.

GA (Grand Alliance)
This group is establishing the North American HDTV standards.

LTW (Legal Time Window)

NIT (Network Information Table)
The NIT conveys information relating to the physical organization of the
multiplex — Transport streams carried via a given network, and the
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characteristics of the network itself. Transport streams are identified by the
combination of an original network ID and a transport stream ID in the NIT.

NVOD
Near Video on Demand

PAT (Program Association Table)

PCR (Program Reference Clock)
The “clock on the wall” time when the video is multiplexed.

PES
Packetized Elementary Stream

PID
Program ID

PMT (Program Map Table)
The PMT identifies and indicates the locations of the streams that make up
each service and the location of the Program Clock Reference (PCR) fields
for a service. This table is transmitted in sections.

PSI (Program Specific Information)
The PSI contains all the tables that define the MPEG2 transport stream. It
consists of the PAT, PMT, CAT, and NIT tables. (NIT is also used for
DVB-SI.)

PTS (Presentation Time Stamp)
When the packet should arrive and its destination.

SDT (Service Description Table)
The SDT contains data describing the services in the system. Examples
include: names of services, the service provider, etc.

Sl (Service Information)
Sl provides information on services and events carried by different Multi-
plexes, and even other networks. Sl is structured as six tables (PAT, NIT,
CAT, SDT, EIT, and BAT). The applications are only concerned with NIT,
BAT, SDT, and EIT.
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Index
Symbols

? menu, Packet Jitter, 3—197

Numbers

10 Mbit serial port, 1-16
specifications, A-10
50 Ohm TTL Port, Specifications, A—10

A

Acg/Gen menu, Disk Manager, 3—-165, 3-171
Acquisition command, Acg/Gen menu, Disk Manager,
3-172

Actual Rate, Multiplexer, 3—65
Adaptation Field, compliance, D-3
Adapters, 1-18
Add command, Edit Table, 2—70, 3—-116-3-119
Add command button, Edit Table, 3—-108
Analysis

Automatic, 3—44

Consistency check, 3—26

Dynamic, 3-38

LTW, 3-43

Multiplex allocation, 3—23

multiplex rate, 3—22

PCR, 3-30

PID map, 3-24

PSI/SI rate, 3-29

PTS/DTS, 3-34

Semantic, 3—-37

Smoothing buffer, 3—44

Syntax, 3-25

T-STD, 3-39
Analysis menu

Analyzer, 2-9, 3—7

Edit Table, 3-107
Analyzer description, 1-2
Application, Locked, B-1
Application window

Analyzer, 3-3

Coding/Decoding, 3—200

Edit Table, 3-104

Multiplexer, 3—-62
Associations, Table Files, 3-150-3-160
Audio Elementary Stream

Linking, 3-93
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selecting, 2-55
Audio Elementary Stream icon, Multiplexer, 2—49,
3-69
Audio icon, embedded commands, 3-93
Audio Stream descriptor
compliance, D-13
Edit Table parameters, 3-128
Audio Stream dialog box, 2-54
AUl port, ethernet, 1-8
Automatic analysis, 3-44
options, 3-57

B

B Sync Byte Add Only module, 3—202
B Sync Byte Removal, 3-208
Base, Analyzer option, 3-56
BAT, 3-74, 3—-103
Edit Table parameters, 3-123
BAT command button, Edit Table, 3—108
BAT icon
Edit Table, 3-109
Multiplexer, 2—49, 3—68
Binary view, Analyzer, 3-22
Bit order, changing, 3—-183
Bit Stream CD ROM, 1-1
Board Reset, Fixing a locked application, B-1
Board Reset command, Disk Manager, 3-180
Bouquet Association Table, 3—103
Bouquet Name descriptor, Edit Table parameters,
3-134
Buffering simulation, 3-40
Burst mode, Transport Stream Generation, 3-178
Bytes, Number of Bytes in the Pattern, 3—-211

C

CA descriptor, compliance, D-15
CA Identifier descriptor, Edit Table parameters, 3—135
Cable Delivery System descriptor, Edit Table
parameters, 3-135
Calculate packet jitter
command button, 3—-197
menu command, 3-195
CARB, defined, 3-161
CARSB File Read to PC command, Disk Manager,
3-168
CAT, compliance, D-10
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Chain command
Coding/Decoding, 3—202
Decoding menu, Coding/Decoding, 3—208
Channel Coder description, 1-2
Check CRC command, Analyzer, 2—22, 2—-25
Clock Input, 1-16
Clock jitter, 3—189
Clock Port, Specifications, A—12
Close command, File menu, Edit Table, 3—-112
Coded block size, Reed Solomon, 3-204
Coding, Satellite broadcasting, 1-2
Coding Flow, 3—199
Coding menu, Coding/Decoding, 3-202
Coherence command, Edit Table, 3—-107
Collapse hierarchy, 3—70
Compliance
Adaptation Field, D-3
Analyzer Tests, D-1
descriptors, D-12
PES packet level, D-6
PSI level, D-8
Component descriptor, Edit Table parameters, 3—-136
Composition Motif, Pattern, 3—212
Compress, Data Store disks, 3—163
Compress command, Service menu, Disk Manager,
3-181
Conditional Access descriptor, Edit Table parameters,
3-128
Configuration
Analyzer option, 3-58
Multiplexer. SeeEnvironment
Reed Solomon coding, 3—205
Configuration File, Example, 3—99
Configuration file, 2—-46
linking audio elementary streams, 3—-93
linking video elementary streams, 3—-91
Multiplexer, 3—60
number of programs, 2—61
Connecting Cables, 1-17
Consistency check analysis, 3-26
Content descriptor, Edit Table parameters, 3-137
Control Port, File Acquisition, 3—175
Control Signals, Transport Stream Generation, 3-178
Convolutional Interleaving Coding, 3—-216
Copy command, Edit menu, Edit Table, 3-119
Copy file, Data Store disks to system disk, 3—168
Copying files, from system to Data Store disks, 3—169
Copyright descriptor
compliance, D-16
Edit Table parameters, 3—-128
Country Availability descriptor, Edit Table parameters,
3-138

Index-2

Cut
command button, 3—-108
menu command, 3-119

D

Data Elementary Stream icon, Multiplexer, 2—49
Data elementary stream icon, 3—69

embedded commands, 3-94
Data Format, Data Stream dialog box, 3—-95
Data Store Administrator, 3-161-3-188
Data Store disks

copying to, 2—76

defined, 3-161

file management, 3-161, 3-162

file size, 3-98

generating directly to, 3-98

motor control, 3—-182

use, 3-163
Data Stream Alignment descriptor

compliance, D-14

Edit Table parameters, 3—129
Decoder testing, 3—189
Decoding menu, Coding/Decoding, 3—208
Definition command, Jitter menu, Packet Jitter, 3—192
Definition command button, Packet Jitter, 3—197
Delnterleaver command, Decoding menu, Coding/De-

coding, 3—209

Delete, Files marked as, 3-168, 3—-170
Delete command

Edit menu, Edit Table, 3-119

Multiplexer, 2-57, 3-97

Section menu, Edit Table, 3-114
Deleting, First or last file in FAT Table, 3-171
DEN, Transport Stream Generation, 3-178
Descriptor icon, Edit Table, 3—-109
Descriptors

adding, 2-71

compliance, D-12

selection, 2—-71
Dialog Interrupt, Resource Parameter, 3-180
Directories, Analyzer option, 3-57
Disk[s] Motor control, 3—182
DMA Channel, Resource Parameter, 3—180
DMA Interrupt, Resource Parameter, 3—180
Double-click, Multiplexer icons, 3—68
Duration Gauge

Coding/Decoding, 3—200

Multiplexer, 2—-47, 3—65
DVB

Analyzer option, 3-55
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Multiplexer option, 2—83
DVB Channel Coding & Decoding, 3—199-3-218
Coding
Convolution Interleaving, 3—216
Reed Solomon, 3-215
DVB compliant files, 3—-208
creating, 3-202
DVB File Selection, 2-84
Dynamic analysis, 3—38
Dynamic Sl, Multiplexer, 3—75
Dynamic View, Multiplexer, 2—64

E

ECL Control port, 1-12
ECL Parallel/Serial port, 1-13

parallel data pinout, 1-14

serial data pinout, 1-14

Specifications, A—6
Edit menu

Analyzer, 2-9, 3-5

Edit Table, 3-106
Edit Table, starting from the Multiplexer, 2—69, 3-104
Edit window, Edit Table, 3—-105
EIT, 3-74, 3-103

Edit Table parameters, 3-123

Table File Association, 3—149
EIT command button, Edit Table, 3—-108
EIT icon

Edit Table, 3-109

Multiplexer, 2—49, 3-68
Elementary stream

Edit Table parameters, 3-124

files, 2—2

FTP site, 24

number in transport stream, 1-2

undefined, 3-98
Elementary stream icon, 3-109
Elementary stream initial delay

audio elementary stream, 3-94

video elementary stream, 3-92
Elementary stream offset, 3—-72
Elementary stream rate

audio elementary stream, 3-93

video elementary stream, 3-91
Emergency Repair Disk, C-1
emergency repair disk, 1-5
End command button, Analyzer, 3-11
Ending, Locked Application, B-1
Energy dispersal coding, 1-3, 3-202, 3-214
Energy Dispersal command, Coding menu, Coding/De-

coding, 3—-203
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Energy Dispersal Removal command, Decoding menu,
Coding/Decoding, 3-210
Environment, Multiplexer, 3—73
Error command button, Analyzer, 3—11
Estimated Stop Time, Dynamic View, 3-71
ethernet ports
AUI, 1-8
RJ45, 1-8
Event icon, Edit Table, 3—-109
Event Information Table, 3—-103
Event Information Table (EIT), 3-103
Event parameters
EIT, 3-126
RST, 3-127
Exit command, Analyzer, 2-43
Expand hierarchy, 3-70
Extended Event descriptor, Edit Table parameters,
3-138

F

FAT Delete command, Service menu, Disk Manager,
3-180
FAT Read command, File menu, Disk Manager, 3—-167
Field encoding changes, 3-90
Fields, Analyzer interpreted view, 3-18
File, opening, 3-12
File Delete command, File menu, Disk Manager, 3-170
File List, C-14
File location, File Generation, 3-177
File Management, Data Store Disks, 3—-162
File Manager, Data Store disks, 3-161
File menu
Analyzer, 2-9, 3—4
Coding/Decoding, 3-201
Disk Manager, 3—-165
Edit Table, 3-105
Packet Jitter, 3—190
File size
Acquisition, 3-172
Data Store disks, 3—98
File transfer, MTS-to-MTS, 3-184
File Undelete command, File menu, Disk Manager,
3-171
Files, storing on the Data Store disks, 2-59, 3—-98
Filters, Analyzer, 3—46
Font, Analyzer option, 3-57
Frame encoding changes, 3—90
Free disk space, Data Store disks, 3—162
Freeing disk space, Data Store Disks, 3—181
Frequency Range
Data Store ports, 3-173
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Transport Stream Generation, 3—-178
Frequency Step Size, PLL, 3-174
FTP site, elementary stream files, 2—4

G

G.703
data rates, 3—-173
multiplex rate, 3—82
G.703 port, 1-15
G.703 Specifications
34.368 MHz, A4
8.448 MHz, A-2
Generation command, Acq/Gen menu, Disk Manager,
3-176
Generation menu, Coding/Decoding, 3-211
Global multiplex start time, 3—72
Global View, Edit Table, 3—103
Global View command button, Edit Table, 3—108
Go To command button, Analyzer, 3—11

H

HASP, 1-5, 1-11, 2-1, C-7
connecting to the parallel port, 1-8
Help menu
Analyzer, 2—-9
Disk Manager, 3—-166
Edit Table, 3-107
Packet Jitter, 3—-197
Hexadecimal view, Analyzer, 2-15, 3-19, 3-21
Hierarchic view
Analyzer, 2-11, 3-2, 3-13
Multiplexer, 3-67
Hierarchy
collapsing, 3—70
expanding, 3-70
Hierarchy command button, Analyzer, 3-11
Hierarchy descriptor
compliance, D-13
Edit Table parameters, 3—-129
Hierarchy window, Edit Table, 3-104

I/O ports, 1-12
IBP descriptor

compliance, D-18

Edit Table parameters, 3-129
Icons

Analyzer hierarchic view, 3-13

Index-4

Analyzer shortcut menus, 3-15
Edit Table, 3-109
Initial Delay, Data Elementary Stream, 3—95
Inner Coder, 1-3
Installation, 1-7
HASP, 1-11
Power Mains, 1-9
Inter Analysis, 3-115
Interface, Transport Stream Generation, 3—-177
Interleaver
coding, 1-3
File type required, 3-206
menu command, 3-206
Internal Clock, File Acquisition, 3—-173
Interpretation, Analyzer option, 3-57
Interpreted view, 3-17
Analyzer, 3-2, 3-14, 3-16
Interrupt, File Acquisition, 3-172
Interrupt command, Acg/Gen menu, Disk Manager,
3-179
Intra Analysis, 3—115
ISO 639 Language descriptor
compliance, D-15
Edit Table parameters, 3-130
Item number, in Analyzer interpreted view, 3—-17

J

Jitter menu, Packet Jitter, 3-191
Jitter Type, 3-193

L

Linkage descriptor, Edit Table parameters, 3-139
logging in, 1-19

Logins, 1-20

Loop, Transport Stream Generation, 3-177

Loop sections, Data Stream dialog box, 3—95
Loss of Synchronization, Acquisition, 3-175

LTW analysis, 3—43

M

Manual Reset, B—1
Master, 3-173, 3-177
Maximum Bitrate descriptor
compliance, D-17
Edit Table parameters, 3—130
Menu bar
Analyzer, 3-4
Edit Table, 3-105
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Multiplexer, 3-62
Menu Map

DVB Coder/Decoder Application, 3—201

Packet Jitter Application, 3—190
monitor, 1-5

repackaging, F-2
Mosaic descriptor, Edit Table parameters, 3-139
MSB/LSB, changing output order, 3-183
MTS 100 submenu, 1-20
Multiplex, 3-59

cannot generate, 3-98

Size, 3-92
Multiplex allocation, 2—-18, 3-23
Multiplex analyses, 3—22
Multiplex Buffer Utilization descriptor

compliance, D-16

Edit Table parameters, 3—-130
Multiplex generation, stopping, 3—-99
Multiplex global start time, 3—71, 3-82
Multiplex icon, 2—-48, 3—68
Multiplex menu, 3-98
Multiplex rate, 3—-17, 3—22

specifying in Multiplexer, 3—-82
Multiplex window, 2—-48, 3—66

N

Network ID, 3-151
original, 3-151, 3-152, 3-154, 3-157
Network Information Table, 3—103
Network Name descriptor, Edit Table parameters,
3-140
New command, Section menu, Edit Table, 3-114
Next, Dynamic View, 3—72
Next command, Section menu, Edit Table, 3-113
Next command button
Analyzer, 3-11
Edit Table, 3—108
Next Error command button, 2-14, 2-31
NIT, 3-74, 3-103
Association, 3-148
compliance, D-11
Edit Table parameters, 3—-121
editing in the Multiplexer, 3—-85
NIT command button, Edit Table, 3—108
NIT icon, 2-84
Edit Table, 3-109
Multiplexer, 2—48, 3—68
Number command, Section menu, Edit Table, 3-114
Number command button, Analyzer, 3-11
Number of Sections, Edit Table, 3-106, 3-113
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NVOD Reference descriptor, Edit Table parameters,
3-140

O

Offset jitter, 3—193
Offset PTS
Audio Elementary Stream, 3—-94
Video Elementary Stream, 3—-92
Open command
Analyzer, 2-10
File menu, Packet Jitter, 3—190
Open command button
Analyzer, 3-11
Packet Jitter, 3—-197
Operating Basics, Menu Map
DVB Coder/Decoder Application, 3—201
Packet Jitter Application, 3—190
Options menu
Analyzer, 2-9, 3-55
Multiplexer, 3—-73
Output Clock, Transport Stream Generation, 3—178
Output messages in file, Analyzer option, 3-56

P

Packet Jitter, 1-3
Packet Jitter application, 3-189
parallel port, 1-11
Parental Rating descriptor, Edit Table parameters,
3-141
Partitioning command, Service menu, Disk Manager,
3-180
Password, 1-19
changing, emergency repair disk, 1-20
Paste command, Edit menu, Edit Table, 3—-119
PAT
compliance, D-8
editing, 2—67
Multiplexer parameters, 3—84
period.SeePSlI period
PAT icon
embedded commands, 2-21
Multiplexer, 2—-48, 3—68
Pattern
Composition Motif, 3—212
Number of Bytes in the Pattern, 3—211
Repetition, 3-212
Synchronization, File Acquisition, 3-174
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Pattern command, Generation menu, Coding/Decoding,

3-211
PC File Write to CARB, 2-76, 3-169
PCR, 2-26, 3-30, 3-189
PCR Analysis command, Analyzer, 2—-26
PCR Clock Selection, Packet Jitter, 3—192
PCR period, 3-88
PCR Values, 2-27
Pedestal, server, installing, 1-7
PES format, Data Stream dialog box, 3—95
PES icon, embedded commands, 2—-30
PES Packet, compliance, D—6
PES Packet Size
Audio Elementary Stream, 3-93
Video Elementary Stream, 3-92
PID, 3-191
PID 8191, 2-18
PID icon, embedded commands, 2-19
PID map, 3-24
PID Modification, 2—68
PID numbers, 3-97
PLL
decoder design, 3-189
File Acquisition, 3-173
Specifications, A-12
Transport Stream Generation, 3—-178
PMT, 3-103
compliance, D-9
descriptors, 2—70
displaying Sections, 2—70
Edit Table parameters, 3—120
editing, 2—69
editing from within the Multiplexer, 3—-85
period.SeePSlI period
PMT command button, Edit Table, 3—108
PMT icon
Edit Table, 3-109
embedded commands, 2-23
Multiplexer, 2—48, 3—68
Port
File Acquisition, 3-173
Transport Stream Generation, 3—-178

Port Parameters, Transport Stream Generation, 3-178

Position, Analyzer interpreted view, 3-17
Power Cord Options, 1-10
Power mains
frequency, 1-10
voltage range, 1-9
Power switch, 1-19
PRBS, 3-203, 3-214
Previous, Dynamic View, 3-72
Previous command, Section menu, Edit Table, 3-113

Index—6

Previous command button
Analyzer, 3-11
Edit Table, 3-108
Private Data (indicator) descriptor
compliance, D-17
Edit Table parameters, 3-131
Private Data Specifier descriptor, Edit Table parame-
ters, 3-141
Private sections, compliance, D-11
Program
adding, 2-60
Elementary Streams, 2-61
empty, 3—98
Program Bar, Dynamic View, 3—72
Program icon
embedded commands, 3-88
Multiplexer, 2—49, 3-69
Program start delay, 2—-64, 3—72, 3-89
Program starting time, changing, 2—-63
Programs, number in configuration file, 2—61
Protocol
File Acquisition, 3—-173
Transport Stream Generation, 3-177
PSI
editing, 2—66
Period, 2—66
PSI dialog box, 2—68
PSI icon, Multiplexer, 2—-48, 3—-68
PSI Level, compliance, D-8
PSI period, 2—67
specify, 3-83
PSI/SI rate analysis, 3—29
PSYNC, File Acquisition, 3—-174
PSYNC Mode, Acquisition, Synchronization, 3-175
PTS/DTS analysis, 3-34
PTS/DTS command, Analyzer, 2-32

Q

QPSK Modulating, coding, 1-3
Quit command, File menu, Packet Jitter, 3—191

R

Radio Service icon, Global View, Edit Table, 3—-109
Random jitter, 3—195
Rate, Data Elementary Stream, 3—94
Rate Gauge
color, Multiplexer, 3—66
Multiplexer, 2—48, 3-65
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Reed Solomon coding, 3—-215
Coded Block Size, 3-204
Configuration, 3-205
size of block, 3-204

Reed Solomon command
Coding menu, 3-204
Decoding menu, 3-210

Registration descriptor
compliance, D-14
Edit Table parameters, 3-131

Registry, editing values, 3-176, 3-179

Repair Disk Utility, C-2

reshipment carton, 1-7, F-1

Resource Parameters command, Service menu, Disk

Manager, 3—180
Right-click, Multiplexer icons, 3—68
RJ45 port, ethernet, 1-8
RS(204, 188), 3-215
coding, 1-3
Running Status Table, 3—103

S

Satellite broadcasting, 3—-199

coding, 1-2
Satellite Delivery System descriptor, Edit Table

parameters, 3—142

Save

Elementary streams, 3-55

Error messages in file, 3-56

PES packets, 3-54

Table sections, 3-54

Transport packets, 3-53
Save All command, Edit Table, 3-111
Save As command, Edit Table, 3-111
Save command, Edit Table, 3-111
Save command button, Analyzer, 3-11
SB, Transport Stream Generation, 3—-178
SDT, 3-74, 3-103

Edit Table parameters, 3—-122
SDT command button, Edit Table, 3—-108
SDT icon

Edit Table, 3-109

Multiplexer, 2—49, 3-68
Section

Data Stream dialog box, 3-95

EIT, Global View, 3-158

Global View, 3—152
Section menu, Edit Table, 3-106
Security, B-1
Selection menu, Analyzer, 2-9, 3-5
Semantic analysis, 3—37
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Sequence Header, Video Stream dialog box, 3-92
Server pedestal

installing, 1-7

removal, F-2
Service, SDT, Table File Association, 3—149
Service Description Table, 3—-103
Service descriptor, 3-155

Edit Table parameters, 3—-142

table file association, 3-149
Service icon, Edit Table, 3—109
Service ID

EIT, Table File Association, 3-149

Global View, 3-154

SDT, Table File Association, 3-149
Service List descriptor, Edit Table parameters, 3-143
Service menu, Disk Manager, 3-166, 3—179

Service Move descriptor, Edit Table parameters, 3-143

Services, Global View, 3-154
shipping carton, 1-7, F-1
Short Event descriptor, Edit Table parameters, 3-143
Short Smoothing Buffer descriptor, Edit Table
parameters, 3—144
Shutdown, B-1
Sl, 3-103
Slicon, 2-83
Multiplexer, 2—-48, 3—68, 3-75
Sl tables, Multiplexer, 3—95
Sine jitter, 3—194
Size
File Acquisition, 3-172
Transport Stream Generation, 3-177
Size of block, Reed Solomon coding, 3-204
Slave, 3-173, 3-177
Slot, Resource Parameter, 3-180
Smoothing buffer analysis, 3-44
Smoothing Buffer descriptor
compliance, D-17
Edit Table parameters, 3-131
software enable key, 1-5
specifications
Characteristic, A—1
Performance Requirement, A—1
Specification, A-1
Supplemental Information, A-1
Square jitter, 3—-193
Standard Conformation, Draft prETS 300 468
November 1994, 3-104
Start command button, Analyzer, 3—11
STD descriptor
compliance, D-17
Edit Table parameters, 3-131
Stop if Desynchronized, File Acquisition, 3-174

Index-7



Index

Storing files on the Data Store disks, 3-98
Stream ldentifier descriptor, Edit Table parameters,
3-144
Stuffing Bytes
File Acquisition, 3-175
Transport Stream Generation, 3—-178
Stuffing descriptor, Edit Table parameters, 3-144
Stuffing PID, 2-18
Subdescriptor icon, Edit Table, 3—109
Sync byte, 3-204
Sync Signal Size, Transport Stream Generation, 3—-179
Synchro Byte Size, File Acquisition, 3-175
Synchronization, file acquisition, 3—-174
Syntax analysis, 3-25
System Clock descriptor
compliance, D-16
Edit Table parameters, 3—-132
System Hard Disk, definition, 3—161

T

T-STD analysis, 3—39
Table Files, Associations, 3—150-3-160
Target Background Grid descriptor
compliance, D-14
Edit Table parameters, 3—-132
Task List, B-1
TDT, 3-74
TDT icon, Multiplexer, 3—69
TDT Period, 2—99
Technical support, 1-20
Telephone descriptor, Edit Table parameters, 3—-144
Teletext descriptor, Edit Table parameters, 3—145
Terms, Analyzer, 3-2
Text Service icon, Global View, Edit Table, 3—109
Time, interpreted view, 3-17
Time Shifted Event descriptor, Edit Table parameters,
3-145
Time Shifted Service descriptor, Edit Table parameters,
3-146
Timing Cursor, Dynamic View, 3—72
Toolbar
Analyzer, 3-11
Disk Manager, 3—-166
lower, Analyzer, 2—10
Packet Jitter, 3—-197
Table Editor, 3-108
Transmission errors, 1-3, 3—189
Transport Packet command, Generation menu,
Coding/Decoding, 3—212
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Transport Stream, 2—45, 3-59
creating errors, 1-3
defined, 3-189
Edit Table parameters, 3—-126
file naming, 3-98
generation, 2—-75, 2-79
Transport Stream file, 2-45, 2-59
defined, 3-189
generation, 2—75
Transport Stream icon, Edit Table, 3—109
Transport Stream ID, 3-151, 3-152
EIT, Table File Association, 3—-149
Global View, 3-157
SDT, 3-154
Table File Association, 3-148
TS. SeeTransport Stream
TS icon, Analyzer, 2-13
TTL 50 Ohm Serial Port, 1-17
Turn on, MTS 100, 1-19
TV Service icon, Global View, Edit Table, 3—109

U

Undelete, Data Store Disks, 3-171
Uninstalling MTS software, C-3
Upper toolbar, 2-9
Useful Bytes
File Acquisition, 3-174
Transport Stream Generation, 3—-178
User descriptor, Edit Table parameters, 3-146

%

Video elementary stream
icon, 2—49
Linking, 3-91
selecting, 2-52
set parameters, 2-51
Video Elementary Stream icon, Multiplexer, 3—69
Video Icon, embedded commands, Multiplexer, 3-91
Video Stream descriptor
compliance, D-12
Edit Table parameters, 3—-133
Video Window descriptor
compliance, D-15
Edit Table parameters, 3—-134
View command button, Analyzer, 3—-11
Visual TSTD and LTW option, Analyzer, 3—-38
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Viterbi coding, 1-3, 3-206, 3-217 Windows NT Security dialog box, B-1
file type expected, 3—207 Without Format, Data Stream dialog box, 3—95
Viterbi decoding, 3-206

W

Window menu, Analyzer, 2-9
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