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Introduction

EMPEGscupe Launch Pad

@ MPEGscope

@ II.I: @

RT Analyzer| Rec/Play | RT Table

g | 28 |@koB| fuf | | @

¥ . 8 L i §
Data'iewer| Composer | MuliTS Gen| Impairments| Compliance Video Audio LIF Status | Show Me Tips

MPEGscope (E6277A/B/C, E6300A, E6301A, E6302A) is a digital video test
system for verifying and debugging video encoders, multiplexers, and decoders.
With MPEGscope you can monitor, record, compose, capture, store, play, trigger
on errors, impair, and analyze data in a variety of ways. This manual shows how to

RT Table

[rata iewer

Hey
1040
Compoger

& o

MUlTS Gen

Y

Impairments

v

Compliance

monitor data with the Real-time Analyzer

record and play data with the Recorder/Player

view MPEG, DVB, or ATSC table decodes as they update in
real time

analyze transport streams and define private tables with
the Protocol Data Viewer

multiplex elementary streams and tables to multi-program
MPEG-2 transport streams with the Composer

generate ISDB-S single and multiple transport stream files with
the ISDB MultiT'S Generator

impair transport streams with the Impairments Generator

verify compliance to MPEG-2, DVB, and ATSC standards with
the Compliance Verifier
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File types

Introduction

¢ analyze video elementary streams with the Video ES
Analyzer

cq a¢ ¢ analyze audio elementary streams with the Audio ES
Analyzer

L Fl
Audio

MPEGscope can monitor, record, transmit, and analyze any valid transport
stream file. MPEGscope can also extract elementary streams from a transport
stream. For example, you can record a transport stream with the
Recorder/Player, extract and save an elementary stream, then analyze the
elementary stream with the Video ES Analyzer.

When you use the Recorder/Player, MPEGscope creates two special types of
files—transport stream plus files (*.tsp) and auxiliary files (*.aux).

Transport stream plus files

During recording, MPEGscope adds a 16-byte trailer to each packet. This trailer
contains a timestamp (the time at which MPEGscope received the last byte of the
packet) and interface status information. MPEGscope stores the recorded data in
a transport stream plus file in the following format:

transport stream packet timestamp & status
188 hytes 16 hytes

If the incoming data contains 204- or 208-byte packets, MPEGscope first
removes the 16- or 20-byte trailer, then replaces it with the transport stream
plus trailer.
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WARNING

File names

File location

2

Tip=

Auxiliary files

During recording MPEGscope also creates an auxiliary file to accompany the
transport stream plus file. Auxiliary files contain statistical information about the
recorded data and help speed retransmission and analysis of the file. You can
view the contents of the auxiliary file from the Recorder/Player’s
File/Properties menu, but you cannot transmit or analyze an auxiliary file.

Do not delete an auxiliary file if you want to keep its associated transport stream
plus file. Similarly, if you move a transport stream plus file to a different location,
also move the corresponding auxiliary file. If you rename a file from the
Recorder/Player’s File/Rename menu, MPEGscope changes both the transport
stream plus and auxiliary file names. If you rename a file from Windows NTU
Explorer, you must change the auxiliary file name yourself.

When MPEGscope creates transport stream plus and auxiliary files during
recording, it assigns a file name based on the current date and time
(YYMMDD_HHMMSS format). Transport stream plus files have a .tsp extension,
and auxiliary files have an .aux extension.

MPEGscope stores all recorded files on E: drive, a specialized, high-speed hard
disk. When you open a transport stream file with the Recorder/Player from a
location other than E drive, MPEGscope first copies the file to E: drive. If the file
is not a transport stream plus file, MPEGscope converts the file to transport
stream plus format. If the file has no auxiliary file, MPEGscope creates one.

For more information on transport stream plus and auxiliary files, click the Tips
button to see MPEGscope’s online help. To locate the topics, type tsp or aux at
the Index dialog of the Help Topics Browser.
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Introduction

Before you can monitor (with the Real-time Monitor or Real-time Table
Analyzer), record, or play, you must first connect MPEGscope to a system under
test.

System under test

_

MPEGscope

For information on connecting to MPEGscope interfaces, refer to the MPEGscope
Startup Guide.

CAUTION Hewlett-Packard does not guarantee that MPEGscope is compatible with other
WindowsU applications or hardware, and will not support problems caused by
altering system configuration and initialization files.
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Using the Real-time Monitor
Monitoring a transport stream

Monitoring a transport stream

This example shows how to use the Real-time Analyzer to monitor transport
stream errors (as defined in ETR 290), and make PID, PCR, and buffer

measurements.

Step 1: Select the interface

[E]MPEGscope Launch Pad

IR J 1
b | o | 5 2% @
AT Anabzer| Fiec/Play | BT Table | DataWiews:| Composer | MuliTs Gen| Impaiments!

T

v @ | o | B €
i | 0 :

Compliance|  Widen | ‘Audio | LIFStatus | ShomMe |  Tips

- AS1/M2S - LIF [_ o] x]
il Help
==

Select the interface
connected to your system
under test.

SPI

v ASI/MZS e
DHE| FS Detect

: Configure ... —

~Byte Gap———
LA
o 1 2 3 33

— Data Rate

Tatal [32.1 Mb/s
HonMHULL 20,0 bz

HULL 121 tb/s

r— Tranzmit

Packet Size 182
Data Rate (32,1 Mb's

—BIST

Emor Detect oM "UFF
Count (0 Heset |

— Mode

- & Lif Mode

Tu T ,—
HMormal HEE

Help |
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Using the Real-time Monitor
Monitoring a transport stream

Step 2: Configure the interface mode

&+ 5Pl - LIF

@ Select the Mode tab.

Configure 5PI LIF

" 5
(2) Select the mode to use for ot l
your test. Meritor




Using the Real-time Monitor
Monitoring a transport stream

Step 3: Configure the Real-time Analyzer

[E]MPEGscope Launch Pad [x]

W | 5 | AR @ v a7 ® 0

v

MPEGscope @ ||.|« @j 10104} DB Ea X Nﬁ J
AT Analzer| Fiec/Play | AT Table | DateViewei| Composer |MuliTs Gen| Impsiments| Compliance | Video Audio | LIF Status | ShowMe Tips

@ Start the Real-time
Analyzer.

EHP MPEGscope RealHtime Analyzer [MPEG-2 Mode]
File View Configure FID Select  Action Help 103711
Transport Tests Y
-
Pt
DVB Priority 1 DVB Priority 2 DVB Priority 3 System E
M
[@rs sync @ Transport QINIT Qi signal
) Sync Byte S CRC ) 5I Rep Rate Qiclock "
o
Qi DAT O pCcR Qi Buffer Q) Physical b
U
Q) Continuity i$h PCR Accuracy & sDT ]
=)
&) BMT ) caT EIT ;
g rID @ RsT
g ToT %
TS Sync: Two or more corrupted Sync Bytes (0xz47) after Sync =1
There are 0 stored events of type:TS Sync A a
[
bz =
i
Hissing PlIDs: 0 -
Unexpected PIDs: =
o
< » 5
Fesst I Hold [Eartifie Resst Al | Save |
Non-=std In 29MEz | Timing: 34.052

(ﬁ‘y HEWLETT

PACKARD

Packet Svne off

Internal Mb/ s

e | Sarnoff

Check the status bar to determine if the
Real-time Analyzer is configured the way

you want.
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Monitoring a transport stream

mm Bl Selewt

Wi, ..
Timeouts...

Configure System E

27 MHz Reference Timebase Source:

Select the correct clock

source, packet size, and ' External 27MHz TTL Input
?g:tlyzer mode for your #Internal 27MHz Oscillator:

Input Packet Framing:
188 Bytes Per Packet
" 204 Bytes Per Packet

" Experimental [Non-std)

% If you are using the ASI (Asynchronous Serial
Interface] interface, you must always put the
input packet framing in Experimental Analyzer Mode:
(Non-Std) mode, regardless of the actual = MPEG-2
packet size of incoming packets. Otherwise, i
the Real-time Analyzer will report Physical © MPEG-2 DVB
errors.

If you are using the SPI (Synchronous OK I Cancel

Parallel Interface) interface, use
Experimental (Non-std) mode if you are
receiving 208-byte packets.
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Using the Real-time Monitor
Monitoring a transport stream

Step 4: Check System and TS Indicator LEDs

The TS Indicators View shows the status of the
transport stream, including transport stream errors (as

defined in ETR 290).

Resets the Real-time
Analyzer to its initial
state. Clears all tables
and error records,
and resynchronizes
MPEGscope to the
transport stream

2 HP MPEGscope Real-time Analyzer [MPEG-2 Made]
Configue FIU_S==t Action Help

16:28:36

Transport Tests

Click on an error to
view error information.

Resel Hold orinie Reset Al |
[ HEYLE(T |Hon-=td ] In Suis | miming: || 24. 052
7l packal|D | packet sync of f Internal Mb/=

Resets the counter to 0

for the selected error. to 0.

Resets all error counters

w
o
&
DVB Priority 1 DVB Priority 2 DVB Priority 3 System ':‘
Q7Ts sync @) Transport QNIT i signal 1|~ @ Resolve any
@ syne Byte Qi RO @I ST Rep Rate Qclock " system pfOblEmS
o .
Q par Q0 PCR O Buffer Q0 Physical e before takmg
o
QContinuity 3 [ PCR Accuracy Q spT o measurements.
5
Q EuT i car QEIT H
w
Q) PID QRST
iQ TDT H
Signal: Input signal iz not present, or out of measurement range 5'
There are 1 stored events of type:Signal - g
29 Dec 16:28:26 - Signal: Data rate too high > 42.5 Mb/s o
1\l 5
Missing PIDs: Pal
Unsxpected PIDs: =
=]
4 » o
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Using the Real-time Monitor
Monitoring a transport stream

Step 5: Configure the TS Indicators View

2 HP MPEGscope Real-time Analyzer [MPEG-2 Mode]
L0l F0 Sclect Action Help

[ e ]
| Transport Tests
w
E
i
PR Priority 3 Systemn ‘S‘
m
‘W 5ignal 1
1
T5 Indicators Yiew Configuration ]
~ DVE Level 1 ~ DVE Level 2
=) \",rq. TS Sync = Transport
L4 Loss of Sync (O Eror Indicator =1 Lot Signal

E| " Sync Byte

CRC

{7 Data Rate >42.5 Mb/s

P e (T Bad Sync Byte Yalus (T Section CRC Emor 473 Bad Syntax Indicator (O PSIRate »2 Mb/s
= vl PAT PCR - 51 Rep Rate FLCR Rate too fast
@ Select a TS ----- (O Timeout (O Timeout [ {5l Interval <25mzec
|ndicat0r. ----- (T Scrambled () 2PCRs w/ DI=1inaRow || -/ Buffer {7y TooSlow
----- {7 Bad Table ID Ty Unmarked Discontinuity =2 SDT Physical
%% Continuity % PCR Accuracy || (O Timeout (O PSYNC Gap <188 bytes
----- (O Urmarked Discontinuity : (O Out of Range Bad Frame Length
----- (D Change Mot Allowed o CAT
----- (O »2 Repeated VYalues
----- (O DI=1 ended w/o PCR
----- (T 2 Dizcontinuities in a Fow
----- (O DI=1 for 3 Packets
- PMT
T3 Timeout
% Scrambled
B PID
[ (T Missing » Timeout Period
Click on an —EnablefDisable Event ‘
Event toggle Narm_ |
button to ~Logging
enable or  On Log File... | TSERRORS.LOG
disable an @ Off _
event. |Log next N events j| N= |1 000 | Cancel |

[T Also log missing/unexpected PID lists once per second

\3’\ You can also enable or disable an

event from the shortcut menu. Select
the icon next to the TS Indicator LED

Dizable Alarm
Digable Log
Enable Triggers

with the right mouse button to open
this menu.
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Using the Real-time Monitor

Monitoring a transport stream

The PID view shows how
much of the transport
stream each PID uses.

Step 6: Measure PID utilization and bandwidth

[B® HP MPEGscope Real-time Analyzer [MPEG-2 Mode]
File View Configwe PID_Select Action Help

PID Utilization @ Bagah

PID Bandwidth Ceagah

£ Table £ Table o
& Inchworrn ot
b
=
PID PID o
o000 w000
oo1of 0010|
o020 w020 ™
o0zt w021 5
o022 w022 2
0023 0023] Q
o024l d0a} -
0025 0025] 5
o076 w0z
0027 0027 w
pound ol
aosr ousr
oso1 [ 0501
oso2— & @ Select PID
osos— o503 o .
osoa— oseq| View.
osos[— 0505 a
osoe[— os0¢] o
ozt i
i — wee| m |
0.0 5.0 10.0= 0.0 10.0 20.0
0.0 50.0 100.00 Hb-s
% 1 second integration
1 second average
Fieoet Hold Continue Ui Save.
HEWLETT |Non-=std In 27MHz Timing: 24.575 No
(ﬁa PACKARD | packet syne off Internal Mb/s Errors &r'”ﬂ
mm EID_Select
muw r
PID View Configuration
If necessary, rescale HTILIZATION RANGE [BANDWIDTH RANGE
anhs b cyh’an . ©10%- 100% €10 kbis
r n
graphs by ging 5% - 100% €100 kbjs
ranges or modes. :
6% -50% & :
1% -50% 5 Mbfs
1% - 20% 10 Mhjs
€20 Mbys
45 Mb/s

% The low end of this range is displayed as the
upper scale on the PID Utilization graph (the
thin blue line). The high end is displayed as the
lower scale (the thick blue line).

UTILIZATION MODE:

1 second average

|

A lation Time: |90 seconds

BANDWIDTH MODE
&1 sec

10 sec

Cancel
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Rescaled Graphs

Using the Real-time Monitor
Monitoring a transport stream

2 HP MPEGscope Real-time Analyzer [MPEG-2 Mode] E
File ¥Wiew Configure PID_Select Action Help 16:47.14
PID Utilization & sagah PID Bandwidth ¢ saah
€ Table © Table o
¥ Inchworm qﬂ_).
w
=
PID PID m
[T oouo| ]
[T oom|[]
0002 oooz] o
[TET] oo1o| i o
[T00] p— oo11|/=l ﬁ
0012 o012 | ] o
0014 oo14f] _g
vozo[ oozo| ] =]
vozi[ ooz |l H
o2zl oozz|[j m
w023 oozs|]| =
voza[ oozal]|
oo2s[— oozs|]| =
ooz ooze|] | [
o2 ooz27|]| :;"_'
o028 oozz|] |
0501 0501 | Bl a
0502 o502| [§= =fl] =N
0503 0503 |din |
0504 0504 | g3
0.0 0.5 1.0= 0.0 0.5 1.0
o.o 10.0 20,0 @ Hbr =
% 1 zecond integration
1 second average
Reset Hald Eortifiue [ pdate I Save.. I I
(&] HEWLETT |Non-std In 27MH= Timing: 24.575 No &rmﬁ
8 packarD Packet sync off Internal Mb/= Errors
PID Utilization Graph
The thin horizontal line displays PID PID Bandwidth Graph

utilization relative to the upper scale on the

horizontal axis. It is most useful for low
utilization PIDs, such as audio, PSI, and
data PIDs.

]

The thick horizontal line displays PID
utilization relative to the lower scale on the
horizontal axis. It is most useful for high
utilization PIDs, such as video PIDs, which
may exceed the range of the upper scale.

Lowest bandwidth
since last reset.

Indicates that the
bandwidth for this
PID exceeds the
range.

Highest bandwidth
since last reset.

Range of bandwidth
over integration period.

Mean bandwidth over
integration period.
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Using the Real-time Monitor
Monitoring a transport stream

mm PID_Select

If desired, display PID
numbers in hexadecimal
format.
IEIE@ Action  Help
By Mumber...
From Program Map...
From Program List..
From PID List.
Select PID Mumbers <]
PlDs: PIDs selected: -
18 of 20 (4) Change PID display by
0:0000 = 0x0006 = adding or removing from
0x0001 | 0x0064 ;
0x0002 0x0065 selection.
0x0010 0x006E
0x0011 0x006F
0x0012 >> Add >> | 0x00CH
0x0014 — 0x00C9
0x0020 0x00CA
0x0021 0xD0FA
0x0022 0x00FB
0x0023 —I“ Hemove <<|  |ox01F4
0x0024 0x01F5
0x0025 0x01F6
0x0026 0x01F7
0x0027 0x01F8
0x0028 = =z
oK I Cancel |

% If the transport stream contains

a large number of null packets,
remove the null PIDs and
rescale graphs.
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Using the Real-time Monitor
Monitoring a transport stream

Step 7: Measure PCR jitter and interval

[ HP MPEGscope Real-time Analyzer [MPEG-2 Mode]
Filz Miew Configus PID_Select fction Help 16:33.02
PCR Jitter & Histoggam PCR Interval & Hitogan
€ Table © Table 2
2
&
b
Counts Counts a
50 10
E
o
3
=
o
-
Eet
2
i
e
H
3
P
&=
=
=
| )
"
-1 -0.5 0 0.5 1 0 25 50 75 100
1 L [ —] =
1 sec. average Mean = +0.00% 1 sec. average Mean =  28.28 o
St Dev = +0.00% Min = 1.5
Hax = 50.5 ]
PCRPID = 0x1522 o
Reset | Hald | Eie || tetsopeRs. | B | r
HEWLETT |Non-std In 2MHz | Timing: 24.575 No &rmﬁ
PACKARD | packet gync Off Internal Mb/s Errors

P51 Tables

I Informati

PAT Dz0000

Wersion 1

PAT
Achion  Help &-Program Map Tables

&-PMT 00020

-~ PMT Section Yersion 5

MPEG-2 Viden 041522
MPEG-2 Audio 0x1523

By Humber... &-PMT Progiam 102
From Program fap...

From Program List.. Check the PSI table display to

Fram PID List... see which PCR PIDs are on

the stream.

Select PID Number [<]

PIDs:

Descriptors:
03 04 12 34 ED 26

Select the PCR
PID to display.

@

- PMT Pragram 356

-~ PMT Section Yersion 3
-~ PCR PID 0x1022
MPEG-2 Audio 0x1023
MPEG-2 Video 0x1022
PMT Program 382

PMT Section Yersion &
PCRPID 01322
MPEG-2 Audio 0x1323
MPEG-2 Video 01322
PMT Program 420

PMT Section Version &
PCRPID Ox1222
MPEG-2 Audio 0x1223
MPEG-2 Video 0x1222
PMT Program 442

PMT Section Yersion 2
PCR PID Dx1422
MPEG-2 Audio 0x1423
MPEG-2 Video 0x1422
PMT Program 520

PMT Section Yersion 4
PCR PID 01422
MPEG-2 Video 01422
MPEG-2 Audio 01423
PMT Program 700

PMT Section Yersion 2
PCRPID 0x1122
MPEG-2 Audio 0x1123
MPEG-2 Video 01122

PMT Proaram 300

I» L]

@ Select PCR View.
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Using the Real-time Monitor
Monitoring a transport stream

mw FID_Select
v 5
@ If necessary rescale ~JITTER RANGE —— ~JITTER COUNTS —— - INTERVAL BANGE — - INTERVAL COUNTS —
I
graphs by changing @ Autoscale @ 50 msec @ Autoscale
ranges, counts, or 10 psec o110 100 msec o110
modes. €100 psec 100 €200 msec 100
1 msec 1000 500 msec 500
10 msec 10000 1 sec 1000
50000
MODE:
1 second average j|

Act lation Time: 60 seconds

OK Cancel |
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Using the Real-time Monitor
Monitoring a transport stream

Rescaled Graphs [ HF MPEGscape Real-time Analyzer [MPEG-2 Mode]
File View Configue PID Select Action Help 16:4351
PCR Jitter @ Histogram PCR Interval & Hiogan
€ Table € Table 8
Pt
pa
Counts Counts ]
1000 500
b
3
2
=
U
-
o
o
5
o
2
H
]
=
=1
H
; LI, *
-1 0.5 ] 0.5 1 0 12.5 25 37.5 50
pusc nesc
I w | z
Aoc. and step Mean = +0.01% Acc. and stop Mean = 28 64 o
50 of 60 St Dev = +0 05x 50 of 600 Min = 125
Max = 50.75 e«
PCRPID = 0x1522 2
Risset Hold Contirus Lt S0PCRs.. | Save |

(ﬁ] HEWLETT |Non-std In Z7MHz | Timing: 24.575 No &rmﬁ
¥l packaRD Packet sync off Internal Mb/s Errors

PCR Jitter Graph PCR Interval Graph
Lowest jitter value Highest jitter value Lowest interval Highest interval
recorded. recorded. value recorded. value recorded.

Range of bandwidth Mean bandwidth over Full range of interval Mean of interval
over integration period. integration period. data. data.
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Using the Real-time Monitor

Monitoring a transport stream

@HP MPEGscope Real-time Analyzer [MPEG-2 Mode]

ﬁ’\ You can also view

data in table
format.

File “iew Configure PID_Select Action Help 16:43.15
PCR Jitter ' Histogram PCR Interval ¢ Hstogan
@ Table @ Table 4
1 | o
w
H
=}
1 second average = 1 second average = m
Hean = +0.00 psec Hean = 29.31 msec
St. Dev. = +0.04 p=ec Hin = 1.75 msec
Hin = -0.08 psec Max = 50.25 msec
Hax = +0.08 psec Peak Hin = 1.25 mns=ec
Peall Hin = ¢-1.01 p=ec Pealk Max = &50.75% m=ec
Peak Max = +0. 30 psec — S
Bin (msec) Count
Bin {psec) Count 0.0 .. 0.5 1]
¢ —-1.01 1} 0.5 1.0 1}
-1.01 .. -0.99 0 1.0 1.5 0
-0.33 -0.97 1} 1.5 2.0 1
-0.97 -0 .95 1} 2.0 2.5 i}
-0.95 -0.93 i 2.5 3.0 1 H
-0.93 -0.91 0 3.0 3.5 1 P
-0.91 -0.89 i 3.5 4.0 i =
-0 .89 -0 .87 1} 4.0 4.5 2 =
-0.487 —-0.85% 0 4.5 5.0 0 H
-0.85 .. -0.83 0 5.0 5.5 0 Fu
-0 .83 -0.81 1} 5.5 6.0 1}
—0.81 -0.79 0 6.0 6.5 0
-0.79 -0.77 0 6.5 7.0 0
=077 -0.75% 1} 7.0 7.5 1} =
-0 75 -0.73 1} 7.5 a.0 1} 5]
-0.73 -0.71 0 8.0 8.5 0 o
-0.71 -0.69 1} - 8.5 3.0 1} - -
PCRPID = 021522 o
Reset Hold Caritifue List 50 PCRs... I Save..
(& HEWLETT |Non-std In Z27MH= | Timing: 24,575 No &rmﬁ
78 pAcKARD | packet Syne off Internal Mb/ = Errors
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Using the Real-time Monitor
Monitoring a transport stream

Step 8: Monitor buffers

P MPEGscope Real-tine Analyzer [MPEG-2 Mode]

le View Configure PID_Select Action Help 15:38:26
Peak Buffer Fullness @ Bagraph ”
~ © Table "
& 600 u
Los12 ]
5 E @ Select Buffer
e View.
T
>
i o
4 5
i =
] v
£ -
2 B
[ H
£ I ETrcgE@ R iaa oo O o
H CSE eS8l 0E g ERE
oooeoegoooog
iy R R
BokoMoE oMK MK MENKMNKNME
85885888888 88858488 z
o
=
L S O o N I A o
@ Linegraph o
Buffer Fullness Snapshot - PID 0x0064 NoPSI ¢ 1a.
=
>
P
&
E
3]
7]
Fesat Hold Continue Update | Gave |
(ﬁ] HEWLETT |Non-std In 29MHz | Timing: 24.575 No & mﬁ
8 pockarD Packet sync off Internal Mb/s Errors r
mw FID_Select
i Spzic...
v Show PIDz in Heg
Buffer Yiew Configuration

|—Defaull V¥ideo Drain Rate

#{18.000 Mbjsec (MP@ML]
S.elect th?, default € 24.000 Mbjsec [HP@ML)
video drain rate.

2 120.000 Mb{sec [HP@HL)
4,800 Mb}sec (MP@LL)

€ Other - Mbfsec

This drain rate is used for video
PIDs for which the MPEG
Profile/Level or Maximum Drainrate
are unspecified or invalid in the
transport stream

Cancel
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Using the Real-time Monitor
Monitoring a transport stream

L @ Action Help
By Humber...
From Program Map...
From Program List...
From PID List...
From Active PIDs.

(3) Select which PID buffers to display.

You can select PIDs individually from one of the
PID Select lists or let the Real-time Analyzer

autoselect PIDs for which buffers exist.

[ HP MPEGscope Real-time Analyzer [MPEG-2 Mode]

File Wiew Configwe PID_Select Action Help 15:39.58
co 1|
Peak Buffer Fullness : -
3 o Table Shows the peak
g s buffer level of each
o
¢ PID selected.
[l
>
3 5
] e
o 7]
£ -
3 2
] H
X o w
[ O ANM=" L DN NMONONDNDNON
o NOOOOOONONOMNMNONNNNNWNNNN
L 8883858533 99983233333
MMM oMM OM MMM MK MNMNHKEKNNRERN
=1 == — I = = I — I — i — I — o — I~ — I — = — I — i — I — iy = } %
EEEEEEEEEREE RS £
fR3iiiifdidididididad a
@ Linegtaph o
512 Buffer Fullness Snapshot -~ PID 0x0020 PMT —= sh h
ows the most
)
g =\ recent trend of a
@ N [ || selected buffer.
=
(&)
0 4 1s-02 F
Reset Hold Eorire | W zeEia| S| seo
HEWLETT |Non-std In 27MH=z Timing: 24,575 No
ﬂﬂ] PACKARD | packet Sync of f Internal Mb/= Errors %r'”ﬁ

l@]@m Action  Help

By Humber...

From Program Map...
From Program List...
From PID List...
From Active PIDs...
Autozelect PIDs...

Select PID Humber ]

ﬁ’\ Enter a PID to change the PID

buffer to display in the Buffer
Fullness Snapshot graph.

Snapshot PID

LCancel |
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Using the Recorder

Recording a transport stream

|
L
([
Rec/Flay

Recording a transport stream

This example illustrates how to configure MPEGscope, set triggers, and record a
transport stream.

Step 1: Select the interface

[E]MPEGscope Launch Pad

L] T4
@ 1% @E q‘%& ﬁﬁi &DB ‘/ l{qﬁf Bt
AT Ansas|_Fiec/Play | AT Table | DataViswer| _Composer | MukiTs Gen| Impsiments| Gompliance|  Video | ‘Audia | LIF Status |_Showhe | Tips

©r ASI/M2S - LIF M= B
il Help
. 5P

v ASI/MZS e
DHEI FS Detect

Select the interface

connected to your system
under test. ~F
: Configure ... —

—Byte Gap
LA
o1 2 3 :3
— Data Rate

Total [321 Mbds
MoreMULL[200 Mbds
NULL 121 Mbis
— Transmit—————
FPacket Size IW
[Data Rate Ir bz
~BIST

Emor Detect oM "UFF
Count (0 Heset |

— Mode
B & Lif Mode

HMormal [izE

Help |
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Using the Recorder
Recording a transport stream

Step 2: Configure the interface mode

&+ 5Pl - LIF

@ Select the Mode tab.

Configure 5PI LIF

@ Select the mode to use for
your test.




Using the Recorder

Recording a transport stream

@ Select the Rx tab.

Step 3: Configure the receiver

Sagfigure SPI LIF HE|

Tu Rx |MD|:IE |

@ Select receiver
options.

Options differ
depending on the
interface you are
using.

Packet Size

™ Experimental

[ Enable MULL packet filter

Femoving MULL packets may introduce PCR jitter
and other timinig problems iF you retransmit the stream.

(] I Cancel Help

\3’\ For information about each option, click Wwhat's This?

on a field using the right mouse button.
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Using the Recorder
Recording a transport stream

Step 4: Set triggers

[E]MPEGscope Launch Pad [x]

W | 5 | AR @ v a7 ® 0

v

MPEGscope @ ||.|« @j 10104} DB Ea X Nﬁ J
AT Anakzer| Fieo/Play | AT Table | DatsViewei| Composer |MuliTs Gen| Impsiments| Compliance | Video Audio | LIF Status | ShowMe Tips

2 HP MPEGscope Real-time Analyzer [MPEG-2 Mode]
IR F0 Sclect Action Help
T Transport Tests

T5 Indicators Yiew Configuration

~ DVE Level 1 ~ DVE Level 2 ~ DVE Level 3
= -.50% Transport 0% NIT
Ty Loss of Sync : AT Emor Indicator =1 (O Timeout (T Lost Signal
- L\",rq. Sync Byte = " CRC {7 Bad Table ID {7 Data Rate >42.5 Mb/s
—4@ Bad Sync Byte Valus 4T} Section CRC Ermor (T Bad Syntax Indicator (O PSIRate »2 Mb/s
@ Select a TS PCR 5.'% SI Rep Rate (D) PCR Rate tao fast
indi AT Timeout : Clock
In.dlcator to 4Ty 2PCRs w/ DI=1 ina Row T Too Slow
t"gger on. AT Unmarked Discontinuity Physical
1 =7 Continuity PCR Accuracy (O PSYNC Gap <188 bytes
Ared Ticon
" PR | I (O Urmarked Discontinuity 47 Out of Range {7 Bad Frame Length
indicates a Trlgger ..... (7 Changs Mot Allowed =] CAT
has beenset. || - (O »2 Repeated VYalues 4T Bad Table ID
----- (O DI=1 ended w/o PCR @ Scrambling w/o CAT
----- (T 2 Dizcontinuities in a Fow Ty Bad Syntax Indicator
----- (O DI=1 for 3 Packets {7y Bad Table D
- PAT e (T Bad Syntax Indicator
(O Timeout = \9 RST
(T Scrambled L {7 Bad Table ID
PID B2 TDT
----- (O Timeout
----- {7 Bad Table ID
Press the | R (T Bad Syntax Indicator
Trigger toggle  “Enable/Disable Event
button to set aiarm| Trigger
the trigger. “Togging
< 0On Log File... | TSERRORS.LOG 0K |
@ Off
|Log next N events j| N= |1 000 | Cancel |
[T Also log missing/unexpected PID lists once per second
(3) Repeat Steps 1
and 2 to set . -
more triggers You can also enable or disable Disable Alamn
' a trigger from the shortcut Disable Log
menu. Select the TS Indicator Enable Triggers

icon with the right mouse
button to open this menu.
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Using the Recorder
Recording a transport stream

Step 5: Start the Recorder/Player

[E]MPEGscope Launch Pad

1y

Impiments

** Recorder/Player
File  Control  Analyze Help

IS E3

Continuous
Record

Stop 00:00:00.0 e

JI

| » |

Faor Help, click on item uzing nght mouse buttan. |E|5.-’3'| M9 |1D:54 A
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Using the Recorder
Recording a transport stream

Step 6: Set up the recorder

'+ Recorder/Player [_ []

File m Analyze Help

Starh o Seament

Elay D0:00.0 . ul
o g

Hauze
Stop
Record

Hamdam II ‘ . ‘ .

{Welcjr]

ForH 3e button. |05/31/93 |10:54 AM

Fecard Setup...

Pe.

FID Filter Setup ...

Record Setup E

Select the desired record options.
& Use available disk space [1895 ME]

 Maximum file size [1895  pME

—— l 1% Cont d
Select these options if | BRAINLOLE TEE0r
you have set triggers ¥ Stop recording after real-time analyzer tigger
from the Real-time
Analyzer.

[" Stop recording after external rigger
[ and |5 gecohd: have elapsed
[ Send external trigger after rigger fired

™ Stop recording when file size limit reached

™ Stop recording after |5 zeconds have elapsed

% Record over curent file

" Record to new file

% (] I Cancel Help
For information about each

What's This?

option, click on a field using
the right mouse button.
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Using the Recorder
Recording a transport stream

Step 7: Set PID filters

If you want to record only certain PIDs, MPEGscope allows you to specify which
PIDs to record or which PIDs not to record.

'+ Recorder/Player [_ []

File mgnalyze Help

StartiehSeament

D0:00.0 o

Eauze
Sltop
Record
FfamdEm II ‘ . ‘ .
Laop

ForH Lise buttarn. |05/31/93 |10:54 AM
Fecord Setup...

Fecord Timer Setup ...

@ Enable the PID filter.

IV Enable PID Filter
= - " Filter PID X
Select Filter PIDs if you want L“ o ~ Sielect fised PID number—
. . + Record PIDs
to specify which PIDs NOT to PID(s] selected: llz PAT 00000
record. Select Record PIDs if oo ¥ CAT 040001
oy _ Seketal | I~ Null packet G FFF

you want to specify which PIDs Dt

to record 00011 Clear al | ¥ NIT, 5T 040010

IV SDT,BAT, 5T 0x0011

00012

0=0013 Frermaye D | ¥ EIT.ST 00012

8210,9,1; . ¥ RST, 5T 0x0013
—la"e"' ¥ TDT,TOT, 5T 00014

@ Add PIDs to (or remove PIDs from)
the selected list. For details, refer
to page 3—9 Select PID number

framm: Ox l_ Add |
™ be Ox l_ Remove |

Load ...

8 FID(z] selected
—Select PID by bit pattern
Enter 0, 1 or % only. [ means don't care) Add |

ID_ ID ID ID ID ID ID ID ID ID ID ID ID Remove |
(4) Close dialog.

| QK Cancel | Help |
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Using the Recorder
Recording a transport stream

ﬁ’\ There are a number of ways to add or remove PIDs from the PID(s) selected list.

Buttons to the right of the
selected list

Select fixed PID number
Select PID number
Select PID by bit pattern

Add all PIDs, remove all PIDs, or highlight a PID from the list
and remove only that PID. Once you have a PID list defined,
you can save it as a special PID Filter Setup (.pfs) file, or you
can load a previously-defined .pfs file.

Add or remove specific tables or null packets from the list.
Specify a contiguous range of PIDs to add or remove.

Add or remove a group of PIDs by defining a mask to match a
specific bit pattern. Enter an ‘X' to indicate that the bit may be
any value. For example, the mask “1XX" will match “100",
101", "110°, and ‘111",




Using the Recorder
Recording a transport stream

Step 8: Set the record timer

You can configure MPEGscope to record at specific dates and times in the future.

'+ Recorder/Player M= E3
File mgnalyze Help

glt:;t af SEament 00 : 00 - 0 e u :zl
@z ?

Eauze
Sltop
Becord
n m| e
' Loop
ForH 3e button. |05/31/93 |10:54 AM
Fecord Setup...
For each recording: Record Timer Setup ...
k..
BFccod Tiver Setop . H|
{¥ Enable Record Timer
@ Enable the record timer. = [I)Iate Time  Duration Filename:
z
3
. @ Select the date from
‘ the pulldown calendar.
E.
E
0.
n Timer Data - Program i1 |
Add.. 2d <| Jul 1998 EIEE]
@Addatimer event. I— Date: I?HE"'l98 v| Zun Mon Tue wed Thu  Fri St
2 20 3 1 2 3 4
—— Hour Minute 5 6 7 I“_ 9 W W
: — - 12 13 14 [15 16 17 18
@Select the time Time: |18_-| : I31 = 19 20 M 22 23 24 25
and duration of . 26 27 28 29 30 M 1
the recording. Diuration: |2D _I: Seconds 2 3 4 5 & 7 8
File name; E:% I tzp

[If blank., a file name will be generated)

Cancel | Help

(5) Close dialog.
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Record Timer Setup

¥ Enable Record Timer

Using the Recorder
Recording a transport stream

You can also modify or
delete any selected timer
event.

— Timer Events

2 |07/16/1998  17:15:00 E:%980716_171500.
2 (074171998 17:15:00 E:%380717_171500.
4 |07/18/1998  17:15:00 E:%930718_171500.
B |o7/19/1998 17:15:00 E:%380719_171500.
.

7

8

3.

10

1.

12

Add .. Modiy... | Deletz |

t3p
tsp
t3p

Clear |

o |

Cancel
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Using the Recorder
Recording a transport stream

Step 9: Begin recording

"+ Recorder/Player M= E3
File  Contral  Analyze  Help

Sr . 00:00:00.0 7 B

FID Filter OF
Continuous ?
Record

W| »| 11| H| @

Far Help, click on item using night mouse buttan, |I:I?a"1 h/98 |DE:25 Phd

Press the Record button.

% The selected record options determine when recording
stops. You can also manually stop recording at any time
by pressing the Stop button.
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Recording a transport stream

Step 10: Rename the recorded file

Recorder/Player - E:\980206_185306.tsp [4.2MB]
(3=l Control  Analyze Help

Mew... Cirl+M —
50 ?;oo_o el |
e ?

Rename Ctil+R

b “
Se L

. 1EM 07115498 |05:25 FM
Exit
Save As 7]
Savein I@ Stream [E:] j gl IET =
1 Recycler expressvul tep tw 1202 428Mbe tzp
980103_1139104sp  |#8] gen_case.tsp b 120s_GOMbs.tsp

980103_130246.tsp  [#] gen?_case.tsp
9e0104_102334 tep peaf bsp
best_case.tsp zsample.tsp
EMprEzSVUZ s te_120s_38Mbz tzp

Give the file a meaningful name.
File name: |nu:u_errurs Save

Save as type: ITransport Streamn pluz [tzp) j Cancel |
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Recording a transport stream

Step 11: View information about the recorded data

'+ Recorder/Player - E-Ano_emors_tsp [4.2MB]

[R=W Control  Analvze Help
Mew... Chrl+h Timer - 4 I 4 I
Open... Crl+0 ) - 0 0 - 0 LIF: SPI
Bename ... Chrl+H .
Save Az ... o ?

Properties ...

Aux File Viewer

View information stored in the
auxiliary file.

|05/31/93 [11:14 AM

A File Version

TS5+ Stream Length

TS5+ Stream Offzet

Total Recorded Time

TS+ File CRC

TS+ File Creation Time

TS+ File Modified Time

LIF Tupe

LIF Class

MULL Filtered

Fix Packet Size

LIF Mode

Recorded Clock Rate

PCR Calculated Clock Rate
Timestamp Calculated Clock Rate

-0
: Mo

188 Bytes

: Marmal

- 0.000000 MHz
» 4.002949 MHz
: 0.000000 MHz

D2

- 4. 238651 MBytez

. O Butes

» 0.0 zeconds

.

 Fritdayp 3013:47:49 1997

 Fritday 30114516 1997
0

Help |
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Using the Recorder
Recording a transport stream

Aux File Viewer Fields

Aux File Version
TS+ Stream Length
TS+ Stream Offset

Total Recorded Time
TS+ File CRC

TS+ File Creation Time
TS+ File Modified Time
LIF Type

LIF Class

NULL Filtered

Rx Packet Size
LIF Mode

Recorded Clock Rate
PCR Calculated Clock Rate

Timestamp Calculated Clock
Rate

Current version of the auxiliary file format.
Length of the recorded transport stream in megabytes.

Starting offset in bytes of the transport stream file.

Note: The starting offset is important when you want to retransmit a file
that has been recorded in Continuous Record made. In this mode,
MPEGscope overwrites the file when the maximum file size is
reached. In order to retransmit the file, you need to know the offset,
i.e., where in the file the recorded stream begins. For example, if the
offset is 204 bytes, the beginning of the stream occurs on the 205th
byte.

Number of seconds of recorded time.

Cyclical Redundancy Check carried out by the operating system when the file
was created.

Time the file was created.
Time the file was modified.

Indicates the type of interface, as follows:

SPI Synchronous Parallel Interface
AS Asynchronous Serial Interface

M2S  MPEG-2 Serial Interface

DHEl  Digicable Headend Expansion Interface
Indicates the class of interface, as follows:
Async  Asynchronous

Sync  Synchronous

YES indicates NULL packets were filtered out during recording.
NO indicates NULL packets were not filtered out during recording.

Size of recorded transport stream packets (188, 204, or 208 bytes).

Indicates whether the stream was recorded with the interface in Normal,
Monitor, or Loopback mode.

Actual clock rate of recorded stream. If the file was not recorded with
MPEGscope or if the original auxiliary file was deleted, this number will be 0.

Clock rate of the recorded stream derived from packet PCR values.

Clock rate of the recorded stream derived from the timestamps that
MPEGscope appends to each packet during recording.
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Using the Player
Playing a transport stream

Playing a transport stream

|| . . )
[ ] This example illustrates how to open a transport stream file and play a segment
L repeatedly.
Rec/Flay ’

Step 1: Select the interface

[E]MPEGscope Launch Pad

]
w | 5 | | 2@ v il e |8 @
T e
@ 1% @j P DB | | 4 | ®
RIT Anabzer| Fiec/Play | AT Table | DataViewer| Composer |MuliTs Gen| Impaiments| Compliance |  Video i

Audia LIF Status | Show Me

o+ ASI/M2S - LIF M= E3

Fil= Help
- . P
Select the interface - IS Frare

connected to your system DHEI bS Detect
under test. -

: Configure ... —

—Buyte Gap
e @
o1 2 3 >3
—DataRate

Total 321 Mbs
NomNULL[20D Mbds
NULL 121 Mbds
—Transmit———————————
Packet Size W
[rata Rate IT Mbds

—BIST

Emor Detect  gp " OFF
Count |0 Eeset |

— kode
B Lif Mode
Tx T

Hormal iz

Help |
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Using the Player
Playing a transport stream

Step 2: Configure the interface mode

&+ 5Pl - LIF

Configure ...

@ Select the Mode tab.

Configure 5PI LIF

" 5
(2) Select the mode to use for ot l
your test. Meritor




Using the Player

Playing a transport stream

@ Select the Tx tab.

Step 3: Configure the transmitter

Configure SPI LIF

Tx |F|:-: I Mode |

@ Select transmitter
options.
Options differ
depending on the
interface you are
using.

—Packet Size

Clock Source

% Irtemal Bit
" External Bit
" Euternal Byte

— Tranzmit Rates

T Clock Rate IE MHz

Offzat IEI :: ppm

-

Adj. T# Clock Rate IE tHz
T5 Data Rate |5.529411?E4?D b=

% If you open a transport

stream file after setting

transmitter options, the

default packet size and
transmit rate will change to
the packet size and transmit
rate of the data in the
loaded file.

o]

Cancel |

Help

ﬁ’\ For information about each option, click Wwihat's This?

on a field using the right mouse button.
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Playing a transport stream

Step 4: Align the transport stream file

Launch TS Tools by
double clicking on
tsutil.exe in the
C:\HP-Apps\Resources\bin
directory from
Windows® NT Explorer.

Before opening the file you want to transmit from the Recorder/Player, you can
align it with a packet-aligning utility called TS Tools that discards partial packets
at the beginning and end of a transport stream file so the file starts and finishes at
a packet boundary. TS Tools also allows you to truncate a transport stream file to
the segment you are interested in, or to extract only the PIDs you want to
analyze.

& TS tools E=

Input file name: IE:'\test.tsp

COutput file name: IE:\aIigned_test.tsp

Start extraction at packet: 100

Mumber of packets to extract: |5EI

Input packet size! stream alignment
Ll =t
= G
" alto [MPEG2 sync searching]
€ |SDBE super frame sync searching

Pid Filtering |

PIDs in original stream PIDs to extract

__>|
L|

Caticel I

Press the Help button

Help /| for complete

instructions on using the
TS Tools utility.

PID filtering is useful when you want to analyze only certain PIDs in the stream, for
example, only the PATs or PMTs. However, because the TS Tools utility does not
restamp PCR values, PID-filtered streams are not suitable for playing out.
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Playing a transport stream

Step 5: Start the Recorder/Player

[E]MPEGscope Launch Pad [x]

1y

Impiments

*+ Recorder/Player M= B
File  Control  Analyze Help

Stop 00:00:00.0 -

Continuous
Fecord

J

| »| 11| B @

For Help, click an tem uzing nght mouse buttan, |DE#’3'I /99 |'IEI:54 Ak
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Playing a transport stream

Step 6: Open (or record) a transport stream file

You can open a file then play it, or you can play a file you have just recorded. This
step shows how to open a file. Refer to “Recording a transport stream”, page 3-2
for instructions on how to record a transport stream.

'+ Recorder/Player M= E3
LControl - Analyze Help
M ew Chrl+M

Open.. Ctil+D bOOO LIF: P H
\ 2|

Select the directory
in which the file
resides.

Double click on the
file you want to open.

= Lok jn: |{3 tests ﬂ gl IE_
1E:%

Exit_{[#] test2.tsp
testd tep
testd. tzp

File name: Itest'l tzp Dpen I
Files of type: ITranspnrt Stream pluz [tzp) j Cancel |

% If you open a file from a location other

than E: drive, MPEGscope first copies the
file to E: drive.
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Step 7: Select a segment to play

*+ Recorder/Player - E-\test] tsp [9.7MB]
File  Control  Analyze Help

Continuous
Recaord

sop 00:00:00.0 s A

W > 11| ™

For Help, click on item uzing right mouss "’

Random Access

Drag the slider bar to the L :
start position, or enter it 00:00.0 [00:02.2] 00:07.4
manually.

End Pozition [min:zec.mz|

Start Pogition [min: zec. mz)
m-_ ~IE-A- = ==

ak I Cancel | Help |
Random Access |

1 1 LTl 1 1 1 1 r

. s (2) Holding down the Shift
00:00.0 [00:04.7) 00:07.4 key, drag the slider bar to
the end position, or enter
Start Position [min:sec.ms] End Paosition [min: sec.ms] it manually.

|| = | = O | = | == e

(0] I Cancel | Help |
% MPEGscope cannot remove discontinuities from a % If you do not select a segment

file segment when transmitting the file in Loop . S
Play mode. MPEGscope will play the entire file.
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Step 8: Loop the data

Recorder/Player - E:\test] tsp [9.7MB]
[R=] Control  Analyze Help

Mew... Ctrl+M
Oper.. Ctrl+0 ) 3 0 0 . 0 LIF: SFI ul
Rename ... Ctrl+R .

Save Az .. _?J
Properties ... U . ‘ . ‘

Set Discontinuity Indicator

.,

an. [02/19/98 [03:|%8 &M

Press the Loop
button to play the
file repeatedly.

Recorder/Player

Tuo retain the onginal file, back it up before proceeding,

& Thiz process may cause data in the file to be lost or changed.

Do pou want to continue?
Mo |

@ If desired, remove
discontinuities before looping.

% If you remove discontinuities, MPEGscope will ensure that the last packet on each PID has a
continuity _counter value of one less than the first packet. To achieve this, the file may be
permanently changed, as packets may be lost, changed, or replaced with null packets. If you want to
keep the original file, you should first back it up. You can only remove discontinuities on a file of 2 GB
or less.

If you play a stream in Loop Play mode without removing discontinuities and also monitor it from
the Real-time Analyzer, the Real-time Analyzer will report a continuity counter error for each PID
analyzed.

Note: MPEGscope cannot remove discontinuities from a file segment.
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Playing a transport stream

Step 9: Begin playing

*+ Recorder/Player - E-\test] tsp [9.7MB]

File  Control  Analyze Help

sor 00:00:00.0 e FH

Continuous Loop
Fecard Flay

W< > 11| H| @]

For Help, click on item uzing |ight mouse buthan, |D2.f'| 9/98 |E|9:28 A

Press the Play button.

% You can manually stop Bl

playing at any time by
pressing the Stop button.
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Using the Real-time Table Analyzer
Viewing real-time table decodes

Viewing real-time table decodes

QE This example illustrates how to view incoming MPEG, DVB, or ATSC table

ET Tahle decodes as they update in real time.

Step 1: Select the interface

[E]MPEGscope Launch Pad [x]

G W | 5 | AR @ v @ | o | B €
’ @

) MPEGscope @ ||.|« @j 10104} DB X Nﬁ J ©

‘ AT Anakzer| Fieo/Play | AT Table | DatsViewei| Composer |MuliTs Gen| Impsiments| Compliance | Video Audio | LIF Status |_ShowMe Tips

- AS1/M2S - LIF [_ o] x]

il Help

— -

. 5Pl

Select the interface v ASIMES Frame
connected to your system DHE| bS Detect

under test. ~F

: Configure ... —

—Byte Gap
LA
o1 2 3 :3

— Data Rate

Total [321 Mbds
MoreMULL[200 Mbds
NULL 121 Mbis
— Transmit—————
FPacket Size IW
[Data Rate Ir bz

—BIST

Emor Detect oM "UFF
Count (0 Heset |

— Mode
- 3 Lif Mode

R 7

Help |




Using the Real-time Table Analyzer
Viewing real-time table decodes

Step 2: Configure the interface mode

&SPl - LIF

Fi= I Help

[ vsPRl
ASIM2S Clets
DHEI Clock

Date -~
Tou.

Morn-MULL |-
MULL [12.1

r— Transmit
Packet Size 188
(1) Select the Mode tab.
Clock Source Internal
Data Rate 321 Mbds
— Mode
Ru ]
Tu -
Momitor
b |
Tx I Rx Mode |
En k] En ]
(2) Select the mode to use for & Com l
your test HMortnal Momitor
E S
e T:
Loophack

% The Real-time Table Analyzer cannot monitor the receive
port when the transmit port is active. If you are planning
to transmit data, select Loopback mode. If you play a ok |
stream with the interface configured in Normal mode, the
Real-time Table Analyzer will become inactive until you
stop transmitting.

Cancel Help




Using the Real-time Table Analyzer
Viewing real-time table decodes

Step 3: Configure the receiver or transmitter

The Real-time Table Analyzer can either monitor the incoming stream you are
recording or the outgoing stream you are transmitting (providing the interface is

in Loopback mode).
If you are recording...
I ] (1) Select the Rx tab.
Tx R | Mode I
(2) Select receiver RSt
options.
Options differ ol
depending on the ' Experimental
interface you are .
USing ™ Enable NULL packet filter
Femoving MULL packets may introduce PCR jitter
and ather timing problems if you retransmit the stream.

— (3) Close the dialog.

QK 1 Lancel Help |
If you are transmitting...
(7) Select the Tx tab.
Ta in | Mode I

@ Select transmitter  Packet Size Clack Source

Dptions. 188 & Intemnal Bit

. .  External Bit
DpUUnS differ " External Byte

depending on the —
interface you are e
USing. T= Clock Rate IB MHz
Offset ID jj ppm

Adj. Tx Clock Rate IB tHz
TS Data Rate |5.529411?84?D Mb/s

L

(3) Close the dialog.

QK 1 Cancel | Help |




Using the Real-time Table Analyzer
Viewing real-time table decodes

Step 4: Start the Real-time Table Analyzer

[E]MPEGscope Launch Pad [x]

o | e | 6 | | 2 @os v Wl e S0
MPEGscope Tl 10104} Ea X o
AT Anakzer| Fiec/Play | AT Table | DateViewsi| Composer |MuliTs Gen| Impsiments| Compliance | Video Audio | LIF Status | ShowMe Tips

eiﬂ Real-time Table Analyzer M= 3
File “iew Help

J e ?® J MPEG-2 PSI =l

WPEG-Z 3l
""" 3 MPEG-2PS| 75 pop

Select the standard to use
from the pulldown menu.

Eor HeIE Eress F1 i




Using the Real-time Table Analyzer
Viewing real-time table decodes

Step 5: View table decodes

Toggle the Pause
button to pause and
restart table decodes.

Press the Reset

button to refresh the

tree hierarchy. Field values update as
table sections are received.

iI( Wiew /ielp
| n g |[[oves =

=B MPEG-2PSI < [ Program Number | PID_]
o 040
R PMT [11< 310 00
B3 PMT [1] Progrannsq a0 0.
B8 PMT [1] Program 310 ggg g:g
B2 PMT [1] Program 901 e 52 o
B3 PMT [1] Program 340 380 e
B PMT [0] Program 350 360 0s0L.
B PMT [0] Program 360

Expand the tree hierarchy to
see tables, then select the
table you want to view.

----- B NITa [1]1D 00058 Maordjll:
#-E3 WITo[1]1D 0x005C Eshjerg
#-E3 WITa[1]1D 0x005E Fyens &
#-E3 WITa[1]1D 0x0060 Yestsjzx
----- B NITa [1]1D 0x0062 Mordsiz
=-E2 MITo[1]1D 020063 Fase_4.
=-E2 MITo[1]1D 020093 Frederik
=-E2 MITo[1]1D 0200CE Frederik
----- B MITa [1]1D 0x0138 Halbask
----- ER WITa[1]1D 0x015E Storstra

E-E NITo[1]1D 00144 Fynsjill
. —_ [__ .

Faor Help, press F1 i
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Viewing real-time table decodes

Troubleshooting problems

The status bar at the bottom of the dialog can indicate two types of problems. An
error icon in the first status area means that a serious error has prevented the
Real-time Analyzer from decoding a table section. A description of the error
location displays immediately to the right. A warning icon in the second status
area alerts you whenever the Real-time Analyzer is not actively monitoring the

receive port.

o Real-time Table Analyzer
File ¥iew Help

ISI=1 E3

| e 2 ||[atscrse |

=0

B WCT
[ 5TT 1938/03/13 12:24.28

For Help. press F1

°|Section eror: PID 0<1FF7 [3183). Table D 0-CE _ﬁ“NAETIVE o

When the error icon displays, the Real-time
Analyzer has encountered an error that
prevents decoding of a table section.

When the warning icon displays, the Real-time Analyzer is
unable to monitor the receive port. This occurs if you
transmit data while the interface is configured in Normal
mode. To avoid this problem, configure the interface in
Loopback mode before transmitting.
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Using the Protocol Data Viewer
Analyzing a transport stream

Analyzing a transport stream

E This example illustrates how to analyze a transport stream with the Protocol Data

Data Wiewer Viewer.

Step 1: Start the Protocol Data Viewer

There are two ways to start the Protocol Data Viewer.

From the Launch Pad:

[E]MPEGscope Launch Pad [x]

W | 54| B | % @on| hi | | B | @
MPEGscope @ ||.|« @j 10104} DB limé[ ”//. l{qﬁf ©
AT Anakzer| Fieo/Play | AT Table | DateViewsi| Composer |MuliTs Gen| Impsiments| Compliance | Video Audio | LIF Status

rEI Protocol Data Yiewer: Stream Yiew - Untitled M= 3
File “iew Private Table Help

[
Faor Help, press F1 i

% Use this method when you want to open
and analyze a file you have saved to disk.

6-2



Using the Protocol Data Viewer
Analyzing a transport stream

From the Recorder/Player:

*+ Recorder/Player - E:Advb_stream.tsp [19.5MEB]

File  Cantral

Stop |'\ —
. 0 LIF: SPI
Cantir
e K=,
La 43 [01:58 PM
rEI Protocol Data Yiewer: Stream Yiew - dvb_stream_tsp M=l E3

File “iew Private Table Help

1] 16699 33399 50098 66798 83497 100351
0:0.00 0:3.02 0:6.05 0:9.08 0:12.11 0:15.14 0:18.19
=
Faor Help, press F1 MLk i

% Use this method when you want to analyze
a file you have opened or recorded from the
Recorder/Player.
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Using the Protocol Data Viewer
Analyzing a transport stream

Step 2: Open a transport stream file

Complete this step if you have opened the Protocol Data Viewer from the Launch
Pad.

E‘ Protocol Data Viewer: Stream Yiew - Untitled =] 3
Wiew Private Table Help
Dpen... Chrl+0

3

4N

Exit
 — [~
Open an exi: l_ S

Open

r
LOOK I | 5 zample_streams

@ Select the directory
in which the file
resides.

Double click on the
file you want to open.

File narne: Idvl:u_stream.t&p Open

Files of lype: ITranspnrt Stream Files [.tz, *tzp) ﬂ Cancel |

6-4



Using the Protocol Data Viewer
Analyzing a transport stream

Step 3: Open a substream view

E‘P ocol Data Yiewer: Stream Yiew - dvb_stream.tsp M= 3
File Frivate Table Help
v Statuz Bar -
L. . . . : |.
0 33399 50098 66798 83497 100351
0:0. *6.05 0:9.08 0:12.11 0:15.14 0:18.19
[
Start a new =am MM i
Start Viewer

Enter the length of the
segment you want to view.

Szt viewer at TSP # IU

ISDDDD

# of TSPs to view

(3) Select the type of transport

stream.

@ Select the level of analysis you

want.

() If the DVB stream is carrying

MIP (Mega-frame Initialization
Packet) packets for Single
Frequency Network
synchronization, select MIP.

If this option is selected, the TS
Hierarchy view will display a
section called MIP Packets that
groups all packets on PID 0x15.

@ fE O ATSC O MPEG2 © PerfecTy

Enter the packet number at
which to start the segment.

& TSP/SI/PES 0 TSPSI O TSP

[ MIP

[~ Load User Private Table

Start I Cancel | Help |

Start the

Substream Viewer.

For instructions on loading user /é

private tables, refer to
page 6-47.

% You can also right click on a starting point from the
Stream View time line, then select Start Viewer

from the shortcut dialog. MPEGscope automatically
enters the starting point you have selected.
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Using the Protocol Data Viewer
Analyzing a transport stream

Step 4: Check the TS Hierarchy view

The TS Hierarchy view displays the PDUs (Protocol Data Units) in the
substream at different layers. A PDU is a unit of data that is meaningful in the
protocol, such as SI tables, SI sections, PES packets, and TS packets. You can

expand or collapse the levels as you would folders in the Windows NT® Explorer.

From the TS Hierarchy view, you can check the stream for errors or select more

detailed views of tables, sections, PES packets, or T'S packets. You can also
launch the timing analysis application from this view.

@dvb_slleam.tsp

Elle

Wiew Help

=

4

FH B Transport Stream

5l Tables

-TBE PAT (0400] TS 1D 0x0001
B CAT (0:01) PID 00001

Program Map Tables
B2 PMT (0x02) Program 1 on PID 0x03E9
NITa (0] Network |d: 040001 [stra Satelite
B 5DTa(0x42) TS Id: 00001, ON Ick DX0007 [t
BT TDT (0+70) PID 0x0014

5l Seclions

"B Sections on 0x0000
Sections on 0x0001
Sections on 00010
Sections on 0x0011
Sections on 0x0014
~B Seclions on D:13E3

PES Packets
PES Packets on 0x0456
PES Packets on 040488
TS Packets
25 TS Packets on 00000
TS Packets on 0x0001
T8 Packets an 0:0010
TS Packets on 00011
T8 Packets on 0x0014
T5 Packets on 0x03E3
TS Packets on 0+0456

TS Packets on 0x04B8
B TS5 Packets on Ox1FFF

When you first open a substream view, the
Protocol Data Viewer builds the TS Hierarchy
view showing a tree hierarchy of the substream
at different layers.

To see what actions you can perform at a given
level, position the cursor over any Sl table, S
section, set of PES packets, or set of TS

packets, then use the right mouse button to pop
up the shortcut menu.

[_[O[x]

ﬁ Mame [ TimeLine
Transpor Stream |
il 3002 12011 15014 18017 21020 24023 27026
0:0.00 0054 0:1.08 0217 0272 0:326 0381 0:4.35 0:490
| »
Components /
For Help, press F1 MUM 4
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Analyzing a transport stream

@dvbﬁslleam.tsp

Eile Wiew Help

Step 5: Check for errors

The Protocol Data Viewer analyzes all protocol fields in the stream for violations
of ISO, DVB, and ATSC standards, depending on the options you selected from
the Start Viewer dialog on page 6-5. After you analyze the substream for errors,
the icons next to the levels change. An icon with a red background indicates
errors were found at that level. Refer to page 6-8 for a complete description of
icons. Errors are displayed in the Components view as vertical red lines.

=] B3

PDLI Detais
PDU Summany
FUll Graptieal

5| Tables
BT PAT (0x
B CAT (0x

B MITa(Ds  Diminofnakss

=L TDT (O
Sl Sections | Help

forsy .
B Sections on U0000

L Sections on 0x0001
BT Sections on 0:0010
Sections on 0x0011

¥ Sectiors on 00014
~ B Sections on 0x03E9
FES Packets
B PES Packels on Dx0456
"B PES Packets on (40MEB
l=|TS Packets

~B% T5 Packsts on (%0000

BE TS Packets on 0:0001
= T5 Packets on 0x0010
T5 Packets on 0x0011
T5 Packets on 0=0014
- T5 Packets on 0<03E9
BT T5 Packets on (%0456
BL T Packets on 0:04BB
~BE TS5 Packets on (4TFFF

S0Tall Add to Components Yiew

Using the right mouse button,
position the cursor at the level

you want to analyze.

Select Analyze from the
shortcut menu.

L |
:’fll Mame [ TimeLine
Transport Stream |
] 3002 6005 aniog 12011 15014 18017 21020 24023 27026
0:0.00 0:0.54 01.08 0:1.63 0.z17 0272 0:3.26 0:3.81 0:4.35 0:4.90
4| | »
Components |
For Help, press F1 MUK A

You can analyze the entire substream by starting
analysis at the TS Stream level, or by selecting
Analyze at the File menu.
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Analyzing a transport stream

g
A

% Icans at each level show

the status of each item in
the hierarchy, as follows:

(white background) A stream of PDUs that has not been analyzed.

i

I
A

(green background)) A stream of PDUs that has been analyzed and has no errors

(red background) A stream of PDUs that has been analyzed and has errors.

RE

(blue background)) A scrambled stream of packets that has not been analyzed.

B
®
®

(green background) A scrambled stream of packets that has been analyzed
and has no errors. {Scrambled packets are analyzed for header errors only. |

(red background) A scrambled stream of packets that has been analyzed and has errors.

n 8 &

(gray background) PDUs that were expected but not found in this stream.
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@ dvb_stream.tsp
Eile Wiew Help

4

=125 Transport Gleam

=

5| Tables
-E PAT (0400 TS 1D 0x0001
B CAT (0401) PID w0001
Program Map Tables
- NITa (0x40) Metwark |d: O
-TEH 5DTa (0x42) T5 Id: 04000
~J&H TDT (0+70) PID 0x0014
Sl Sections
- Sections on 00000
- Sections on 040001
- Sections on 00010
EH Sections on 0x0011
EF Sections on 00014
I Sections on 0x03E3
PES Packets
B3l PES Packets on 040456
T2 PES Packets on 0x04BB
TS Packets
B TS Packets on 040000
-~ T5 Packets on 00001
B3 TS Packets on 00010
~[B3 TS Packets on (w0011
TR T5 Packets on 0:0014
TR T5 Packets on 0:03E9
TR T5 Packets on 040456
TR T5 Packets on 0:04BB
<R T5 Packsts on Ox1FFF

| 3

Step 6: Check the Components view

The Components view presents time lines of the transport stream. You can add
new time lines for SI tables, SI sections, PES packets, or TS packets to the
Components view to show the positions of the PDUs you select relative to the
time line of the entire transport stream segment.

[_ (O] ]

:’fll Name: [ TimeLine
Transport Stream | |
1] 3002 005 002 12001 15014 18017 21020 24023 27026 23939
0000 0054 01.08 0163 0217 0272 0328 0381 0:435 0490 0543
Y Comprnents
For Help, pn |5 F1 NUM 4

The Components view shows a time line for the transport stream segment
with numbers and timestamps of the packets in the stream.

To see what actions you can perform from the Components view, position
the cursor on the time ling, then use the right mouse button to pop up the

shortcut menu.
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Step 7: Create a new time line

E dvb_stream.tsp

File View Help

-

| =BF Tianspot Steam |
- S| Tables

- PAT (0:00) TS 1D 0x0001

- CAT (0:01) PID 00007
Program Map Tables

= NITa [0x40) Metwork, Id: O

BE 5DTa(0x42) TS 1d: 0x000

BS TOT (070 FID 04007 4

5| Sections
B3 Sections on 0x0000
B3 Sections on 0x0001
B3 Sections on 0x0010
B3 Sections on 0x0011
-3 Sections on D30
-~ Sections on 007"
PES Packsts DU Bl
~[E3 PES Packets on DU Summary

Use the right mouse
button to select an SI
table, Sl section, group
of PES packets, or group
of TS packets.

JE[=] S

B PES Packets on| |1 EphEl
TS Packets

~TEH T5 Packets on (

~TEH T5 Packets on (

~TBH T5 Packets on (

TR T5 Packets or”

B TS Packst

B TE e

R TE

BT

=

Analyze
A Risirie) a2k

(2) Select Add to Components
View from the shortcut menu.

2l ame | TimeLine

SectionsonOu3ES[[ [ [ | [ [ [ [ [ [ [ [T [ 1]

S0 0:003
ITable 1D 002
CRC invalid
Tianspoit Stream [ |
T 3002 E005 anioa 12011 15014 1817 21620 24023 27026 29934
foon 0:0.54 108 0163 0217 0272 0:3.26 038 0:4.35 :4.90 0543
Components §
For Help, press FW/ !_!WI_ A
% If the PDU has been analyzed, the
locations of known errors are displayed as
red lines. You can click on a red error line
to view the packet number of the errored ol b
H Nt Lietails PDU Detail
packet and a brief description of the FOU Summary DU Sy
error. O Gt PO Grashizal
You can also select an error line with the 27 inslze
right mouse button and bring up the PDU = — -
Help Hep To remove a time line, use the right

Summary view. The errored packet will
be within the first few packets. For more
information, refer to page 6-28.

mouse button to select the time line,
then select Remove from the
shortcut menu.
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Step 8: Check the PDU Details view

The PDU Details view provides decodes and detailed error information for the
selected PDU. You can navigate between consecutive PDUs or between errored
PDUs. You can also edit table sections from this view.

2] Protocol Data Viewer. Substream Yiew - Sections on 0x03E9 - PDU Details
File Wiew window Help

8T o HE 4 i NiTa [0x40) Network Id: 0x0001 [Astra Satellite Network 19.2E) - PDU Details =] E3
| ranzpork TEann
. Sl Tables I TSP 281 0:0.050 954 &0 -
TEH PAT (0x00) TS 1D 020001
BE car (041 ) FID 00001 etvork Ox0001 (Astra Satellite Network 18.2E) Information Table - actual
Frogram Map T ables Section Syntax Indicator 1
B MITa [0x400) Network Id: 00007 [istra ersion Mumber . 100
B SDTa ([0442) TS It DAOOM, ON I 001 (NSNS cctions on 0x03E9 - FDU Details [=I0I=]
ES TDT (0x70) PID 020014 5 Elementary PID 0x0456 -
5l Sections Max BitRate Descriptor 0x0E
EE Sections on 020000 Maximum Bitrate 17500 (875000 Bytes/sec)
78 Sections on 00001
12 Sections on 0x0010 Stream Type 0x04 {Audio-MPEGE)
~fEH Sections an 0x0011 Elementary PID 0x04EE
ol Max BitRate Descriptor 0x0E
- g 9 Maximum Bitrace 401 (24550 Bytes/sec)
. PE| Packets ICRC OxCBESSACC (Mot Valid)
T8 | PES Packets on 0045, CRC is invalid
T8 |PES Packets on 040480 |
TS |*acksts
B |15 Packets on 0x0000 0z BO 21 00 01 EB OO OO0 E4 S6 FO OO0 02 E4 56 FO LELL LB LEVE, L EBVS
% |15 Packets on 0x0001 05 OE 03 CO 44 5C 04 E4 BE FO 0S5 OE 03 €0 01 EB ce ADY L ERS. L ALE
B2 |15 Packets on 040010 B E2 24 o Besl
T2 |75 Packets on 0x0011
125 |15 Packets on 0x0014 K|
TB5| 15 Packels on D403E9 —
123 | TS Packets on 040456
13|15 Packets on 0404BB —_
1230 15 Packets on D¥1FFF Prev Hext
| X TSP #130 v TSP /40 |
POy (:0.034 453 29 0:0.17/4 18651 PDU
Prew Table 1D 0402 T+/&1D 0402 Next
E‘ Elv
rror Fror
= —
- L
€| | » &
i‘ MName |TimeL\ne
Transport St |am |
o 3002 6005 ] 12011 15014 18017 2/.20 24023 27026 29339
2:0.00 0054 0:1.08 0:1.63 0217 0272 0326 /38 0435 0:4.90 0543
Component | /
Far Help, press F' HUM || 2
@ Double click on the PDU to open @ Scroll down to find @ Use the arrow buttons to
the PDU Details view. details about errors. navigate between PDUs. The red
You can open multiple PDU Error information is ;’ISBW b“ttU"SdJlF‘,"Bil’J from errored
Details windows. displayed in red text. to errore :
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Top pane

Middle pane

Bottom pane

The PDU Details view contains a top pane, middle pane, and bottom pane.

The top pane displays the following decoded information:

If you selected... The decode pane displays the...

an Sl table contents of the first complete, valid table in the substream—with the first
section of the table starting in the TS packet number displayed in the bottom
pane

an Sl section contents of the table section starting in the TS packet number displayed in the

bottom pane
a PES packet ona PID PES header starting in the TS packet number displayed in the bottom pane

TS packets ona PID 4-hyte TS packet header of the TS packet number displayed in the bottom
pane

If the PDU has been analyzed and has errors, error messages appear at the
bottom of the decode pane. Reserved values are displayed in blue, and forbidden
values in red.

The middle pane displays the entire PDU, byte-by-byte, in hexadecimal format.
Header bytes are blue, payload bytes are black, and trailer bytes (where present)
are green.

PDU contents are also displayed in ASCII format to the right of the hexadecimal
display.

The bottom control pane allows you to navigate between PDUs using the arrow
buttons or slider bar.

The control pane displays the following information about the decoded PDU you
are viewing:

e # of the TS packet containing the start of the PDU

¢ packet timestamp in minutes:seconds.decimal-seconds format (if you are
analyzing a .tsp file)

¢ Table type and version number for tables, Table ID for sections, Stream ID and
length for PES packets, and PID for TS packets
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B Sections on 0x03E9 - PDU Details =] E3

Elementary PID O0=x0456 -
Max BitRate Descriptor O0x0OE
Maximun Bitrate 17500 (875000 Eytes/sec)
Stream Type Ox04 [Audio-MPEGZ)
Elementary PID 0=x04EE
Max BitRate Descriptor O0x0OE
Maximun Bitrate 491 [Z4550 Eytes/sec)
CRC OxCBES9LCC [Not Walid)
CRC i=s inwalid -
4] 3
0z EO Z1 00 01 EE 00 0O E4 56 FO OO0 02 E4 56 FO LELLLEL Aava. L ava :J
05 OE 03 C0O 44 5C 04 E4 EE FO 05 OE 03 CO 01 EE L. ADY LEwa. . b
CE E9 9L CC Eesi

-l
1

Prew Hext
- pd TSP #1390 TSP #740 -
PDU 0:0.034 453 23 0:0.134 186 51 PDU
Prev Table ID 0x02 Table ID 0x02 Hext
E | [

E | E
rror Edit rror

If the selected PDU is a table section, the Edit button
allows you to edit the contents of table and descriptor
fields. For details, refer to “Edit a table section”,

page 6-14.

% You can print the decoded PDU displayed in
the top pane by selecting the desired PDU

Details window, then selecting Print from
the File menu.
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Step 9: Edit a table section

The Protocol Data Viewer allows you to edit individual table sections. For
example, you can change a field’s value, correct an error, enable or disable
versions of a table, or deliberately inject an error into a section.

[iZ] Protocol Data Viewer: Substream Yiew - Sections on 0x03E9 - PDU Details

File View ‘window Help
I Sections on 0x03E9 - FDU Details [_[O] ]
=} Tranzport Steeam

B Gl Tables TSP #1290 0:0.034 453 29

51 Sections

BS Sections on 00000 Table Id ) 0x02 (FHT)
S Sections on (x0001 Section Syntax Indicator 1

B Sections on (:0010 iectlun ;:;gth 230001
BH Sections on 0x0011 rogran e 5

B Sections on (x0014 =rsion Number 20
T 3E

- e Current/MNext Indicatcor 1 [Current)
o kels —— Section Mumber/Last Section Number 0/0
FPCR PID 0x0456
T¢[Packets
Stream Type 0x02 iVideo-MPEGZ)
Elementary FPID 0x0458
Max BitRate Descriptor Ox0E
Haximum Bitrate 17500 (375000 Bytes/sec)
Ztream Type Ox04 (Audio-MPEGZ)
Elementary PID 0x04EBE
Max BitRate Descriptor Ox0E
Maximum Bitrate 491 (24550 Eytes/sec)
CRC OxCEBESSACC (Valid)
CRC iz inwvalid
141
0z BO 21 00 01 E9 OO0 00 E4 56 FO OO0 D2 E4 56 FO PR P VPRV
05 OE 03 CO 44 5C 04 E4 EB FO 0S5 OE 03 CO 01 EB L. DY LEwa. LBl
|
Hext
X TSP #130 4 TSP 740 -
0:0.034 453 29 0:0.134 196 51 POU
Table ID 0x02 Table ID 0x02 Mext
[
= Error
T
4| I
2| Mame |TimaLina
[Transport Stream |
] 3002 E005 3008 1201 15014 18017 21020 24023 27026 29
0.0.00 0:.0.54 01.08 0:1.63 0217 0272 0:328 038 0:4.35 0:4.90 0.5,
| | B
] '\, Gomponents
For Help, press F1 MU A
From the Sl Sections (2) Use the navigation buttons to find the SI
layer, double click on the section you want to edit, then press Edit.

Sl Sections PID

containing the section(s) . . .
you want to edit. The Edit button does not appear if the stream you are analyzing is read-only. To remove the

read-only attribute, use the right mouse button to select the stream from Windows® NT
Explorer, then select Properties. From the Properties dialog, deselect Read-only. You will
also have to close then restart the Substream Viewer.
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program_map_table

Tahle
Entry

1D 0w |Ox02 PHMT 2

I Mo Bits I Mhemonic I Value

TSP #1590 034 453 29 —
Table 1d oxoz (puT)
lsection Syntax Indicator 1
[ection Length 33
[Program Number 0x0001
'ersion Nunber z0
lcurrent/Next Indicator 1 (Current)
[section Number/Last Section Number oo
PCR PID Ox0456
Stream Type Ox02 (Video-MPEG2)
Elementary PID 0x0456
Max BitRate Deseriptor 0x0E
Maxinun Bitrate 17500 (875000 Bytes/sec)
Stream Type Ox04 (Budio-MPEG2 )
Elementary PID 0x04EB
Max BitRate Deseriptor 0x0E
Maxinun Bitrate 491 (24550 Bytes/sec)
ICRC OxCBESSACC (Valid)
[CRC is inwalid
|
oz BO 21 00 O1 ES 00 00 E4 56 FO 00 02 E4 56 FO LOlLLELLaUS. Laus
[0S OE 03 CO 44 SC 04 E4 BB FO 05 OE 03 CO 01 EB .. ADY.Esa. . RlE
g
Next
x TP #190 TSP #740 >
0:0.024 45329 0:0.134186 51 RO
Table D 002 Table ID 04012 Next
-
Error
_ca |

Comment

El Table Headsr

[ TaHl

=]

'zection_syntax_indicator'' - Decimal
private_indicator
reserved

Syntax Header

“progranm_number'’ - Hex
rezerved

"cument_next_indicator'
“section_number” - Decimal

"last_section_number" - Decimal
le Body

" Hen

- reserved
"program_info_length'' - Hex

-~ DESCRIPTORS LOOP program_info_length [BYTES)
Loop
B Record

‘stream_type" - Hex

reserved

“elementary_PID" - Hex

reserved

: ES_info_length'' - Hext

- DESCRIPTORS LOOP E5_info_length [BYTES)
[=1- Descriptor - masirmurn_bitrate_descriptor

- rasArven

bslbf
bislbf
beslbf

uirnsbf
bslbf

uinmsbf
bslbf
uimzhf

uimsbf

beslbf
uirnsbf
beslbf

1
1}
03

0x0001

0x0456

0x000

0x02

0:0456

0x005

0K

Cancel

Erteralie

WAl
[escription

Using the Protocol Data Viewer
Analyzing a transport stream

Save Section E

Section stream has been edited.
Do you want to save the changes?

Cancel |

(&) Save your edits.

Unless you want to
deliberately insert a CRC
section error, update the
section CRC when you
save.

Help I

Click in the Value column of any blue table
or descriptor field to edit the contents of
the field. Only fields highlighted in blue can

be

edited.

For more information on
editing table and descriptor
fields, press the Help button.

% You can only edit individual table sections. Edits apply exclusively

to the table section you are editing and are not propagated to

other table sections on the PID.
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[iZ] Protocol Data Viewer: Substream View - Sections on 0x03E9 - PDU Details
Eile  Wiew Window Help

==l

-] Transpart Stream
5l Tables

[ Sections on 0x03E9 - PDU Details = B

& 51 Sections TSP #0 0:0.000 QOO0 0O =
-8 Sections on 040000
~T83 Sections on (%0001 Table Id o0x02 (PMT)
~BF Sections on 0x0010 Section Syntax Indicator 1
BE Sections on 0x0011 [Section Length 33
B Sections on 0:0014 Program Nuber 0x0001
erzion Number a1
B PES Packs Current/Next Indicator 1 {Current)
B TS Packet Section Nuwber/Last Section Number 0/0
PCR PID Ox0456
Stresm Type Ox02 (Video-MPEGZ)
Elementary FID Ox0456
Max EBitRate Descriptor 0x0E
Maximun Bitrate 17500 (§75000 EByres/sec)
Stresm Type Ox04 (Andio-MPEGZ)
Elementary FID 0x04EB oo
Max EBitRate Descriptor 0x0E
Maximun Bitrate 491 (24550 Bytes/sec) _lll
Kl 3
0z BO 21 00 01 EB 00O 00 E4 56 FO 00 02 E4 56 FO ava ;I
05 OE 03 CO 44 5C 04 E4 BE FO 05 0OE 03 CO 01 EB LLLAD LEss. L L hle

X TSP HO v TSP H552
00,000 000 00 00,100 0% 86
Table ID) 002 T able ID 0402

E dit

j‘ Marne | imeLine
Transpoit Stream |
1 3002 5005 3003 12011 15014 18017 21020 24023 27026 2933t
({0.00 0:054 01.08 0:1.63 0217 0272 0326 0:3.81 0:4.35 0:4.90 0643
Components ;'
Far Help, press F1 MUM li

To see your changes after
editing, close then reopen
the PDU Details window.
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' Editing SI section header field values, such as Version Number, Current/Next
Indicator, or Section Number/Last Section Number may alter the SI Tables
PDU stream. It is therefore important to restart the Substream Viewer and
reanalyze the stream after editing.

@ dvb_stream. tsp

Wiew

fnalyze

Help

=1 E3

=

@
©

z | Tables

5| Sections

B Sections on 0x0000
~[B Sections on 040001

B Sections on 040010
B sections on 040011

-~ Sections on 040014
- Sections on ON03ES

PES Packets
T5 Packets

@ Close the Substream Viewer.

Name

| TimeLine

Ll

|

Transport Sheam |

0
0:0.00

3002 6005 9008 12011 15014 18017 21020 24023 27026 239
0054 01.08 01.63 0217 0272 0326 0381 0:4.35 0:4.90 054
| >

Components /-

Quit the application: prompts to save documents

oM™ 4
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E‘Pmlocol Data Yiewer: Stream Yiew - dvb_stream_tsp

=] B3
File Frivate Table Help
v Statuz Bar

L |
[1] 33399 50098 66798 83497 100351
0:0. 605 0:9.08 ;1211 0:15.14 0:18.19
=l
Start a new “eam [ [NUM i
Start Viewer E
Start viewer at TSP # ID
# of TSPz to view ISDEIDD
© ATSC © MPEG2 © PerfecTV
& TSP/SIPES € TSP/SI O TSP
[~ MIF
™ Load User Private Table
Start I Cancel Help |
Reopen the
Substream Viewer.
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PDU Details
PO Summary
DU Eraphical

= Gections ITINARHASTE
Section:

2T Section:
B PESPacket Help
B TS Packets

Add to Companents Yiew

Reanalyze the substream.

:’:Il Name: [ TimeLine |
Transport Steam | |
i 3002 G005 3008 12011 15014 18017 210620 24023 27025 253395
0.0.00 0:0.54 0:1.08 0163 0:217 o272 0:3.26 0:3.81 0:4.35 0:4.90 05.43
Components /
For Help, press F1 MUM

6-19



Using the Protocol Data Viewer
Analyzing a transport stream

ata Viewer: Substieam

File  View ‘Window Help

.zl i Sections on Dx03EY - PDU Detai [_[O]x]
EHER Transport Strearn
5l Tables TSP #0000 00 000 00
. o) Sections Table Id 0x02 PNT
BE Sections on 0x0000 E_ * ! '
B Sections on 00007 Section Syntax Indicator 1
~BH Sections on 00010 iectn:m ]I:]eng\:h 330001
~BH Sections on 0x0011 rogramn W er 2);
~[BH Sections on 0x0014 eraion er .
urrent/Hext Indicator urren
H = C t/HNext Ind: t 1 ic t)
é FES Pathe Section Nuwber/Last Section Mumber /0
B TS Packets PCR PID 0x0456
Stream Type 0x0z (Video-MPEGZ )
Elementary PID 0x0456
Max BitRate Descriptor Ox0E
Maximun Bitrate 17500 {575000 EBytes/sec)
Stream Type 0x04 (Audio-MPEGZ )
Elementary PID 0x04BB
Max BitRate Descriptor Ox0E
Maximun Bitrate 491 ({24550 Bytes/sec)
CRC Ox633C5FE9 (Valid)
L _>I_I
0z EO 21 00 01 EE 00 00 E4 56 FO 00 02 E4 56 FO ;I
05 OE 03 CO 44 5C 04 E4 BE FO 05 OE 03 CO 01 EE -
] -
-
Mext
v TSP #0 v TSP #552 |
0:0.000 000 00 0:0.100 095 86 PDU
Table ID 0x02 Table I 0x02 Ne:
-
Error
]

:’fll Name meLine
Transpoit Stream [
] 3002 6005 aniog 12011 15014 18017 21020 24023 27026
0f.00 0:0.54 01.08 0:1.63 0.z17 o272 0.3.26 0:3.81 0:4.35 0:4.80
4| | »
Components |
For Help, press F1 MUM A

@ View the edited Sl section.
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Step 10: Edit a transport stream

As of version A.05.03, the Protocol Data Viewer includes a transport stream
editor that allows you edit a transport stream packet in hexadecimal. You can edit
any part of the packet—for example, a TS header field or a PES header field in
the packet payload. In this example, a packet’s sync byte is errored, invalidating

the packet.
[i%] Protocol Data Yiewer: Substream View - TS Packets on 020000 - PDU Details
File View Window Help
= I I =
52 Traspar Sheam [ T5 Packets on 0x0000 - PDU Details [_1O] =]
B 5l Tables TsP #91a
B 5l Sections
® PES Packets sync Byte 0x47
& T5 Packets ITransport Error Indicator a
THE S ThO000 Payload Unit Startc Indicator 1
} Packet: Transport Prioricy a
; Packets on (0010 F LD 0xaB00 (FLT)
i Packets on 0x0011 [Fcramble Control a (Mot Scranhled) -
§ Packets on (0014 ] P : S _.|_I
3 Packets on 0x03E3
; Packets on 020455 (47 40 00 14 00 00 BO 11 00 01 E3 OO0 00 OO0 OO0 EO GHoovoii :I
| Packets on Dx04EB 10 00 01 E3 E9 6F 62 45 88 FF FF FF FF FF FF FF ..... [=):< [P _';I
S Packets onowrrr L E
Prev
| TSP H3E67 TSP #4318 TSP #1463
PDU TSP:FID 0=0000 TSP:FID 00000 TSF:FID 0:0000
Prev
o
rror
E dit
s
:‘:Il Name TimeLine
Transpart Strea [ |
] 3002 005 9003 120m 15014 15017 1020 24023 27026 204
4| | »
Gomponents
For Help, press F1 MUM A
@ From the TS Packets level, double click Use the navigation buttons to find the packet
on the PID containing the packet(s) you want to edit, then press Edit.

you want to edit.

You can also use the transport stream

packet editor from the Transport

Stream level.
The Edit button does not appear if the stream you are
analyzing is read-only. To remove the read-only attribute,
use the ri%ht mouse button to select the stream from
Windows™ NT Explorer, then select Properties. From the
Properties dialog, deselect Read-only. You will also have
to close then restart the Substream Viewer.
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[ Protocol Data Viewer: Substream Yiew - TS Packets on 0x0000 - PDU Details
File Wiew window Help

JEI=] S

—lxl .
52 Transpot Steam [ TS Packets on 0x0000 - PDU Details [_[O]x]
& 5l Tables TSP #518
B Sl Sections
B PES Packets Sync Byte 0x47
B T5 Packets Transport Error Indicator ]
(= 15 0 Payload Unit 3tart Indicator 1
i BL TS Packets on 00001 Transport Priority a
B TS Packets on 0x0010 FID 0x0000 [FAT)
B TS Packets on 0x0011 Scramble Control a (Mot Scrambled) S
BT TS Packels on 0x0014 b Rl 2 Pl _’l_l
"B TS Packets on 0x03E3
o= 47 40 00 14 00 OO0 BO 11 00 Ol E3 00 DO 00 00 EQ [

TS Packets on Dx0456
1 TS Packets on Dx04B8
B TS Packets on 041FFF |51

10 00 01 E3 ES 6F 62 A5 89 FF FF FF FF FF FF FF

) TSP #3657
TSPPID 00000

TSP #318
TSP:PID 00000

TSP #1469
TSP:FID 00000

Edt |

Hame | TimeLine

Lbx

Transport Stream [
T 202 ELi05 9008

<

12011

Components /-

For Help, press F1

Edit hexadecimal data anywhere in
the packet, then press OK to close
the dialog.

ﬁ’\ After editing, the Protocol Data Viewer may
handle the packet differently, depending on the
type of edit you make. For example, erroring the
sync byte, as in the facing illustration, will
invalidate the packet. Although it will no longer be
displayed at the TS Packets level after you close
the Substream Viewer and reanalyze the stream,
you can still view it from the Transport Stream
level at the top of the hierarchy.

T5 Packet Editing

24023 27028 2099

I TN

nooooooo

0Oo0000Es
oooooosz
oooooosc
ooooo04des
noooooso
00000054
00000064
O000006E
oooooo7s
nooooosz
nooooosc
noooo0ses
00000040
0000004
000000Ed

o]

Cancel
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E‘dvb_stlaam.tsp

Miew Help

Analyze

Using the Protocol Data Viewer
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=
T ol Tables
o8 Sl Sections
FES Packels
B T5 Packets
"B TS Packets on (50000
= TS Packets on 040007

=L T5 Packets on 040010
BL TS Packets on (x0011

T5 Packets on 0x0014
=3 TS Packets on 0403E9
S TS Packets on 040456
TS Packets on Ox04BE
1. TS Packets on Ox1FFF

After editing, close the
Substream Viewer.

ﬁ Hame [ TimeLine
Transport Steam | | |
1] 3002 5005 9008 1201 15014 18017 21020 24023 27026 23939
Components /
NOM |

Quit the application; prompts to save documents

» It is important to close the Substream Viewer so the Protocol
Data Viewer can rebuild the TS Hierarchy view.
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E‘Pml col Data Yiewer: Stream Yiew - dvb_stream_tsp M=l E3
File

Frivate Table Help

v Statuz Bar

L |
[1] 33399 50098 66798 83497 100351
0:0. h.05 0:9.08 ;1211 0:15.14 0:18.19
=l
Start a new “eam [ [NUM i
Start Viewer E .
Start viewer at TSP # ID
#of TS5Ps to view ISDDEID
 ATSC ¢ MPEG2 © PerfecTV
& TSP/SI/PES € TSPsSI € TSP
[~ MIP
™ Load User Private Table
Start I Cancel Help |
Reopen the

Substream Viewer.
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[_[O1x]

Sl Tables

5l Sections
2T Section:
Section:
2L Section;
Sections
- Sections
2 Section:
B PES Packet
B TS Packets

15
I

=l

PDU Details
PO Summary

DU Eraphical

NirTirT el

Add to Companents Yiew

Help

@ Reanalyze the substream.

:’:Il Name: [ TimeLine |
Transport Steam | |
i 3002 G005 3008 12011 15014 18017 210620 24023 27025 253395
0.0.00 0:0.54 0:1.08 0163 0:217 o272 0:3.26 0:3.81 0:4.35 0:4.90 05.43
Components /
For Help, press F1 MUM
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ﬁ’\ As indicated by the red lines on the time line, the stream now contains zwo errors. The first error is in TS packet 918
on PID 0x0000, the errored sync byte packet. Because it is now invalid, you can only see it from the Transport
Stream level, where all TS packets on the stream are displayed.

The second error is a continuity count error in packet 1469, which follows packet 918 on PID 0x0000. It exists because
packet 918 is now invalid. This error displays at both the TS Packets and the Transport Stream levels.

@Pmlucnl Data Viewer: Substream View - Transport Stream - PDU D etails

File  View ‘wWindow Help

ol

[ Transport Stream - PDU Details

B
w | Sl Tables TSP #5918
B 51 Sections
& | PES Packets dync Byte 0x48
B TS Packets Transport Error Indicator o
B 15 Packets Fayload Tnit Jtart Indicator 1
BBF TS Packets ¢ Transport Priority o
B 15 Packets o FID 0x0000 (PAT)
B 15 Packets on Seranble Control o {Not Scrambled)
BF TS Packets on . Ldapration Field Control 1 iPayload only)
BB TS Packets on [ Continuity Count F
5 TS Packets on 0 Fayload :00 00 BO 11 00 01 E3 00 OO OO OO EO 10 OO0 Ol E3

E9 AF 6Z A5 59 FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF

T2 TS Packets on O
B 75 Packsts on 041

FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF

FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF

Sync Byte is not 0x47
|

45 40 00 14 00 0O BO 11 OO0 01 E3 00 OO 00 0O EO
10 00 01 E3 ES 6F 62 LS5 83 FF FF FF FF FF FF FF

K]

Prey
- | TSP Ha17 X TSP Ha18 v TSP #1313 -
POU TSFFID (0455 TSFFID (0000 TSP.PID 0x0456 PD

Prev
E E
rror =
2]

[ TimeLine |
tSheam | | |
i 3002 G005 3008 12011 15014 18017 21020 24023 27026 25335
ments
ForHelp, p[=sF1 MUM ”

@ Double click on the Transport Stream level, then use
the Next Error button to locate the errored packet.
Because the packet is invalid, it only displays at the
Transport Stream level.
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rotocol Data Yiewer: Substream View - TS Packets on 0x0000 - PDU De

File View Window Help
x| TS Packets on 0x0000 - PDU Details [_1
TSP #1469

Transport Stream
Sl Tables
5l Sections

FES Packsts Fync Byte 0x47
TS Packets Transport Error Indicator u]
T Fayload Unit Start Indicator 1
"5 Packets on 00001 Frenoport Priorivy - o
“5 Packets on 0x0010 = ( 1
°5 Packets on 040071 Feranble Contral o [Not Serambled)
“5 Packets an 0x0014 Adaptation Field Control 1 (Payload only)
Continuity Count 5

°5 Packets on 0x03E9
°5 Packets on 0x0456
"5 Packets on 0x04BE
°5 Packets on Ox1FFF

Payload :00 OO0 BO 11 00 01 E3 00 00 00 00 EO 10 00 01 E3
ES 6F &2 A5 89 FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF

C_Dlntinulr.y Count Error

4

47 40 00 15 00 00 BO 11 00 O1 E3 OO0 0O OO0 0O EO
10 00 01 E3 ES 6F 62 AS 89 FF FF FF FF FF FF FF

L
Prev
- | TSP #3687 X TGP #1263 v TSP #2020
PDU TSP-RID D-0000 TSP-PID D+0000 TSP:PID 00000
Prey
-l
Error’ 5
Edit

:’:Il Name TimeLine |
Transport Ste[m [ | |
i 3002 G005 3008 12011 15014 18017 21020 24023 27026 25335
Components |{
For Help, press F1 MUM ”

Double click on TS Packets on 0x0000 element then use
the Next Error button to locate the errored packet.

Because packet 918 has been invalidated, the next packet
on the same PID now has a continuity count error.
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Step 11: Check the PDU Summary view

The PDU Summary view presents a summary of the PDU you have selected. For
each PDU it displays the packet number containing the start of the PDU, packet
timestamp, timestamp increment, and the PDU header, payload, and trailer.

@ dvb_stream.tsp
File View Help

- Transport Sheam H
" Use the right mouse button to
5l Tables )
B PAT (0:00) TS D D000 select an Sl Table, Sl Section,
B2 PAT Wersion 17 (Current)
-3 Network Information Table on PID L2 SEt Of PES paCkEtS' or SEt Of
= Program #1 on FID 0403E3 TS packets.
BT PMT m 1 Yen 20 [Curen|
=t R (00
- BE VideoMPEGZ
B AudioMPEGE
TES CAT (0:01) PID 0-0001 @ Select PDU summary from
" Program Map Tables —
TR NITa (0x40) Metwork |d: 04000 %“’ the shortcut menu.
B9 SDTa(0:42) TS |4 0x0007, 0~
-8 TDT (0470) PID 040014 Addto Ce
5l Sections E——
B Sections on 0x0000 Help
B Sectons on 00001 CEEN Timestamp information
~BH Sections on 0x0070 TSP & TineStamp Delta TineStamp | |leader Payload = .
-2 Sections on 0x0011 94 0:0.017 045 31 00 00 01 E1 00 00 00 01 0f dlsp|ays [)nly when
207 0:0.037 535 94 0:0.020 430 63 00 00 01 EL 00... 00 00 01 0( . .
= Sechions o 00014 /175 0:0.086 133 21 0:0.048 §97 27 00 00 01 E1 00 00 00 01 0 anaIyZIng TS Plus (.tsp) files
~B Sections on D403ES /588 0:0.106 623 85 0:0.020 490 64 00 00 01 E1 00 00 00 01 of
PES Packets 700 0:0.126 933 16 0:0.020 305 31 00 00 01 EL 00... 00 00 01 Of recorded by MPEGSCUDE.
TS Packets /370 0:0.175 893 09 0:0.048 959 93 00 00 01 E1 00 00 00 01 00 . .
/1084 0:0 196 565 05 0:0.020 671 97 00 00 01 E1 00 00 00 01 0t The CUrreSpUndlng aUXlllary
#1199 0:0.217 418 37 0:0.020 853 31 00 00 01 EL 00... 00 00 01 -
/1748 0:0.316 970 23 0:0.099 551 86 00 00 01 E1 00 00 00 01 00 (.aux) file must also be
/1856 0:0.336 554 20 0:0.013 583 97 00 00 01 E1 00 00 00 01 0t .
1963 0:0.357 044 84 0.0.020 430 64 00 00 01 EL 00... 00 00 01 0f present. Otherwise these
/2241 0:D. 406 387 44 0:0.043 322 60 00 00 01 E1 00 00 00 01 00
/2354 0:0.426 858 08 0:0.020 430 64 00 00 01 E1 00 00 00 01 columns are blank.
/2470 0:0.447 892 72 0:0.021 034 64 00 00 01 E1 00... 00 00 01
/2748 0:0 498 303 32 0:0.050 10 60 00 00 01 E1 00 00 00 01
/2883 0:0.513 156 62 0:0.020 853 30 00 00 01 E1 00 00 00 01
/2982 0:0.540 735 26 0:0.021 578 64 00 00 01 E1 00... 00 00 01
/3286 0:0.590 420 53 0:0.043 £85 27 00 00 01 E1 00 00 00 01
/3388 0:0.610 723 63 0:0.020 309 30 00 00 01 E1 00 00 00 01
/3484 0:0.631 764 47 0:0.021 034 64 00 00 01 E1 00... 00 00 01
/3784 0:0.680 724 40 0:0.048 959 93 00 00 01 E1 00 00 00 01
/3887 0:0.701 215 04 0:0.020 430 64 00 00 01 E1 00 00 00 01
£ 3980 0:0.721 705 68 0:0.020 490 64 00 00 01 EL 00... 00 00 01 B
4| |
1| | »
ﬂ Name |T|meLlnE
Transport Gtream |
] 30z B005 a0og 12011 15014 18017 21020 24023 27026
0:0.00 0:0.54 0:1.08 0:1.63 0:217 0272 0:3.26 0:3.81 0:4.35 0:4.90
4]
Components /
For Help. press F1 W

ﬁ /" Indicates the packet does not contain errors.

PDU Details

You can also open the PDU Summary view

PDU Summary . .
G| from the Compenents view. Use the right
fnalze mouse button to select a position on the time

" Indicates the packet contains one or mare errors. | B ling, then select PDU Summary from the
Help shortcut menu.
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Step 12: Check the PDU Graphical view

The PDU Graphical vi

ew applies only to the DVB Running Status Table (RST)

and Time and Date Table (TDT). It shows the position of RST or TDT sections on
a time line of the substream as well as other information relevant to the table.

2] dvb_stream.tsp [_[O[=]
Fie View Hel
S|
[ =R Transport Sheam
B Sl Tables
B PAT (0400] TS 1D 00001 -
3 B8 T 001) D 00 Use the right mouse button to
ogram Map T ables
258 NITa (0x40) Network Ick 050001 select an RST or TDT.
© B SDTa (0642) TS Ik Qx0T 040001 (B
== =
B 5l Sections PDU Details
PES Packels PDU Summan
] TS Packets
\ Select PDU Graphical from
Ty
the shortcut menu.
Add 1o L
Help
I =] B3
97/03/28 97/03/28 97/03/28 97/03/28 97/03/28 97/03/28
162217 168:2218 168:2219 168:22:20 162221 162222
TimeDate [ | [ [ [ [ [
il | »
|
Z[eme | TimeLine
[Transport Stream |
1] 3002 6005 3008 1201 15014 18017 21020 24023 27026 29
0:0.00 0:0.54 0:1.08 0163 0:217 0272 0326 0:3.61 04.35 0:4.50 0:5)
4] »
Components /
For Help, press F1 I_ MUM A
Name TimeLine B
Rumning  Reserved  Running  Reserved  Funning  Reserved  Rumning Reserved  Running  Reserved  Running
[Service OFFF Event O4FFFF [N | | | | |
Example of the PDU Graphical view Powig  Auming  Powro  Fumng  Pausrg  Fuwing  Fasig  Ruming P
for an RST showing a color-coded time |~ f— — F— f—
H H H Starts soon Pausing Stats soon Pausing Stats soon Pausing Starts so)
llne Uf runmng Stat.es fUr e.aCh Service [Service 00100 Event 0100 | | | |
and event ID combination in the table.
Mot runring Starts soon Mot munring Starts soon Mot
5 ervice 00010 Event 001 | o |
Undefined Net runing
(S ervice 00000 Event 0x0000 .
a | w7
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Step 13: Check timing information

Timing analysis allows you to check important timing information for each

program, such as PCR values, jitter, PCR drift, and correct encoding of the PTS

and DTS. You can only perform timing analysis on streams captured and
timestamped by MPEGscope.

i) dvb_stream. tsp

File Wiew Help
=
52X Tiansport Stream
5| Tables 0
BT PAT (040) TS D o000 (1) Use the right mouse button to select
©BE PAT Version 17 [Current]
L Metwork Information Table on PID 0:0010) the PMT element (OI' any element
# B Progiam ] on PID _ belonging to the PMT) for the
= pou petais program you want to analyze.
VideoMPEGZ: 040456 POU Summary

AudicMPEG2: 0x04BE PO Eranhical
PMT Program 1 Version 21 [Cunent
BT CAT (0x01) PID 0x0001 cnel
Program Map Tables — =
~BE NITa (0440) Network I 040001 [fstra Satelite || Add to Compensnis Yiew Select T|m|ng Analysw from
B 9DTa(0442) TS Id 040001, ON Ik 00007 [bt —
2E DT ([070) PID 040014 Help the shortcut menu.
51 Sections n
PES Packets
T8 Packets

4 I

[ [O]x]

ﬂ Name | TimeLine
Transport Steam |
1] 3002 6005 9008 12011 15014 18017 21020 24023 27026 239
0:0.00 0054 0:1.08 0163 0217 0272 0326 0:381 0:4.35 0490 05.4)
« | >
Components /'
For Help, press F1 MUM 7

% This feature is only available when you analyze an MPEGscope .tsp (Transport Stream Plus) file. If Timing Analysis

is grayed out at the shortcut menu, you may be analyzing a .ts file (transport stream) instead of a .tsp file.

To convert a transport stream file to a .tsp file, close the Protocol Data Viewer application, then open the .ts file from
the Recorder/Player. From the Recorder/Player's Analyze menu, select Protocol Data Viewer. Open a substream
view and follow the steps above to access the shortcut menu at the PMT level. The Timing Analysis feature should

now be available.
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To calculate the
Difference column...

Select the
timestamps you
want to compare
from the pulldown
lists.

The Spreadsheet View displays

Using the Protocol Data Viewer
Analyzing a transport stream

¢ PTS and DTS values for the video and audio PIDs in the selected program.

¢ PCR values for each packet in the program. Values displayed in blue are
interpolated.

¢« MPEGscope timestamp for each packet in the program, added when the
interface receives the last byte of the packet. Timestamps have an accuracy of
+/- 5 ppm.

¢ Difference in timestamp values for two timestamps you select.

¢ Increment (delta) between consecutive samples of a timestamp you select.

Packets are displayed in the order they were received at the MPEGscope
interface. Video streams are therefore in decode order.

{ Timing Analysis - Spreadsheet View [Program Number 1)

FEE

— Caleulation for the *'Difference" column

Calculation for the "Delta culumn—‘
Value: PR 0x0456 'I

To calculate the
Delta column...

| PCR 040456 = = [Received Timestamp =
Deltz: |samplei — [sample fi- 1] X J @ SE|BCT the
timestamp.
DTS 0:0456 | PTSO040456 | PTS0:048B | PCR 0n0456 Feceived [
[Video] nsec [%ideo] nsec [Budio] nsec [nsec)] Timestamp ifference (nsec)| Lo

N ZA0FET 36222222 BRANREN ZA7ET 23672
|2 |[24075955611111 2407595561111 2407574E37E7A3 17045310 24075729331473 10154551
[ 3 2407538897777 24076085077770 ZANFETRARGFZ1 2 37EAEIA0 2A07ET2A3T1 272 20490429
L4 24075TTEATITTE 47148600 2407572933179 9610566 Select the
L5 | 2407502216BEEG7 2407577 7569435 46234600 24075729334835 1091657 .
[ 6 |24076022344444 24076022344444 2407515471036 86133210 24075729337E25 37901601 timestamp
Lz 2407516377778 57039880 24075729337599 J06742 increment.
[ B |24076086711111 2407608571111 24NFERIEAEFN29 10RA23RE0 2407579333179 19679262
|9 |[24076083077778 24076189177778 2407556266667 126933160 24075729333507 20309637
[0 | 2407591 B1BRERT 24075ARTI24553 139969140 2407572933561 3 13060287
I 2407533634444 167007770 2407572936674 27019491
(12 |24076122444444 2407612244444 2407590522526 175893090 24075729332173 8980919
[ 13 |24076155211111 2407615521111 24075325357307 195585050 2407ET2A3I0247 20572044
14 | 24075936233333 206901050 24075729337283 10336027
[ 15 | 2407618917778 2407628527778 ZANFEALETENZ2R 217418370 24075729331 868 10515435
L 16 | 2407601416867 24075964702223 235370340 24075729331883 17961994
17 | 24N7EATRAEARAT 2471 390 24075729331699 11 7ABARG
[ 18 | 2407601 6334551 287050270 2407572933428 39895662
[ 18 |24076222544444 2407622544444 2407604630481 316970230 24075729334571 29920249
I 2407EBES22222 3274BTER0 2407572934672 10517422
L2 | 2407611016667 240760B0266486 330932820 2407572333605 3444264
[ 22 |24076256511111 2407626591111 ZANPEIREREFE41 ZARGE4200 2407EF2A3IA641 R 356
[ 23 |24076289277778 24076389377778 2407E0BE378510 357044340 24075729333770 20430769
L2 | Z4NPENARE3A333 3671 39500 2A07ETRAIIIEAT 10154724
[ 26 |24076322644444 2407632264444 240761 35707987 405367440 2407572340547 39174654
[ 2 | 240761 36433333 407092770 24075729340563 725346
[ 27 |24076356011111 2407635501111 240751 56190542 426858020 24075729330562 19757309
L 28 | 240762061 BEEE7 240761 59273309 429940740 24075729337569 3082567

29 240761 FEROO0NN 4471 7350 2A07EF2ARIIE0 17225631

0 1>4A07R3A. AN7RARG4, AN7R1 1417 447832700 40757 293308RS; 141 b

Help

The PCR value minus the received timestamp value shows the amount of
jitter on the stream. Another useful comparison is the DTS or PTS minus the
received timestamp. This calculation indicates the actual time the decoder
has to decode or present each frame, taking PCR jitter into consideration.
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! Timing Analpsis - Spreadsheet Yiew [Program Number 1)
| = h?_‘l
@ Open the
H r~ Calculation Calculation for the "Delta” column
Graphical T
: e P -
View to see [Frr nass S |
timestamp =
information TS 005
relative to the Video| nsec
i 1 i Timing Analysis - Graphical View (Program Number 1)
I’.BCEIVEd 2| 2407595561111
timestamp or 3 |24075388977775
PCR. % [nsec)
This vi B | 2407022344444 S7EA2
IS \/IIBW —
contains two I8 | 2407608571111 374E+12
24076083077778
graphs so you e A
. | 10 | o :
can display more i —— Diference.
; ; 12| 24076122444444
information at a T Sanreisse 111 374E412
time. EN
15 | 24076183177778 974E+124
15 4.14E+11 4.14E411 41511 415E+T1
| 17 | Received Timestamp [heec)
18
19 | 24076222544444
|20 | Graph 1 Option ...
21
22 | 247"
|22 [nsec)
£ 00 +07
44
5.00E+07
an 4.00E+07
200E+07 =y
A37T77R — Delta
2.00E+07
Graph Dptions 1 O0E+07
Plat — 0.00E+00+
[ DTS 01010 viden) 4148411 4146411 415E+11 4.15E+11
[-1 PTS 0<1010 Video) Rieceived Timestamp [heec]
[0 PTS 041011 (Audia)
|1 PCR 01010
Close

tv(: Difference [PCR 0x1010 - Received Timestamp)
{1 Drelta PCR 041010 [t (i) - tirme [i - 111

— Giraph T pps Horizontal i
% Line: % Timestamp
1 Bar ° PCR

— Az Rangs
& Use Default " User Define

Il ax

Min
Horizontal (413500000000 |415000000000

@ For each graph, select the
information you want to plot, the
type of graph, and the timestamp
for the horizontal axis.

You can also define horizontal and
vertical axis ranges.

Wertical  [974419801000 [974413805000

% In this example, the upper graph shows PCR
jitter over time. It also indicates that the

transmitter clock is drifting relative to the
MPEGscope clock.

The lower graph shows PCR timestamp
increments over time.
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You can save Spreadsheet View data to a text file or copy selected values to the

Windows® Clipboard to use in other applications.

To save data...

@ Using the right mouse button, select
Save from the shortcut menu, or
click on the save icon.

Using the right mouse
button, select Copy Block
from the shortcut menu,
or click on the copy icon.

Spreadsheet Yiew [Program Number

for the ' Diference” column———————————

1 — IHecelved Timestamp 'l

Calculation for the "Delta™ column

Walue: |PCR 020456 vI
Delta: |samplei — [samplefi-1) =

PTS 0x04BB

PCR 0x0456 | Feneived

[&udio] nsec [heec] Timestamp

Difference [nsec]

24075736222222 BBI0EL0

24075746376783 17045310
24076766867212 37630940
240757 76477778 47146600
4075822166667 24076777563435 48234600
24075815471036 86133210
2407B1B37FFTE 87039920
24075835957029 1068623850
24075856266667 126933160
4075018166667 240758693245953 133983140

N Savejn: I@ reports
Specify the
directory and
file name.
File name: ITim\ngAnaIys\s bat

24075836344444 167007770

Save I

Save as twpe: [ Timing dnlysis Data Fies ("]

24075305225263 175833030
24075925897307 196565060
24075936233333 206301050

j Cancel

To copy data to the Clipboard...

15 |24076189177778 24076283277778 24075346750228 217418370

16 240760141RERET 240759R4702223 236370340
17 24075976488033 247166930
18 24076016384551 287050270

9 | 24076222544444 24076222544444

24076046304801 3165370230

Holding down the left mouse button,
select the area to copy.

2 406367440
240761 36433333 407092770

2407635601111 24076356011171 24076156190642 426856080
24076205166667 2407615273309 429940740
240761 7B500000 447167390

an |o4n76389 40764204, AN7E177231417 447830700

24075729331572
24076729331473 10154561
24076729331272 20430429
24075729331178 9610566
24076729334835 1091657
24075729337826 37901601
24076729337098 906742
24075729333179 19579252
24075729333607 20309637
24076729335613 13068287
24075729336674 270159431
24076729332173 8880819
24075729332247 20672044
24076729332283 10336027
24075729331858 10516895
24076729331883 17951994
24076729331839 11706666
24075729334281 39835662
24076729334571 23520243

24076729340563 726346
24075729332562 19757309
24076729332560 3082667
24075729332610 17226691
'4017R729330RY 141

cre_|

Dela [nsec]
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Analyzing an MPE transport stream

The Protocol Data Viewer can decode and analyze transport streams containing
encapsulated datagrams carried in DSM-CC sections (multiprotocol
encapsulation, or MPE) as specified in the DSM-CC section format for private
data. This section illustrates the DSM-CC, private view stream element and
shows how to extract and save the datagram to a file.

Step 1: Open a substream view

rEI Protocol Data Yiewer: Stream Yiew - test_mpe.tsp M= 3

File RHEEN Private Table Help

[ , |

0 2 817682 1090242 1362803 1637887
0:0.0, 0:30.74 0:40.99 0:51.24 1:1.58
[~
Start & new Sub [ [NUM i
Start Yiewer
Enter the length of the Stat wigwer ot TSP # |D
segment you want to view. Enter the packet number at
P IW which to start the segment.

& DVE C ATSC ¢ MPEG-2 ¢ PerfecTV

@ Select DVB.

@ Select TSP/SI.

" TSP/SI/PES— (= TSP/SI TSP
=
™ Load User Private T able

| I

Help |

Cancel |

Start the
Substream Viewer.
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Step 2: View datagrams by MAC address

From the SI Tables level in the TS Hierarchy view, you can see the contents of
the DSM-CC private data tables. Datagrams are listed by MAC address in the tree
hierarchy. From this level the PDU Details view provides the decoded address
and a hexadecimal display of the datagram.

El Protocol Data VYiewer: SubStream Yiewer[0-199999) N:AUsershsusan\Streams_for_screen_caps\PDY¥\lest_mpe_tsp
Fle “iew Window Help

[ o
B2 Transpart Stream [ DSM-CC, private data (0x3E) - PDU Details H[=l E3
5l Tables rep #cccen  n.o reg nea o0
: TP #55560 0:z.089 059 &4 -
B-TEE PAT (0x00) TS 1D %0001 # —
- Frogram Map Tables
. MPE datagram
EBE DSk
£ DSM-LL. private data [[43F) Destination MAC addreas 0x00DOEDODODEG
i =5 A= MPE datagrams
E‘ o :PEL Datagrams for MAC 0x00D0BDOODIES Datagram bytes:
o Tsfck"ts 45 00 00 2C 21 76 40 OO0 40 06 E2 ED CO A8 OC FE
ABKELS CO A8 AB 19 00 50 EE 53 47 32 75 OC 00 5F D@ 02
60 12 7D 78 60 EE 00 00 02 04 05 B4 00 OO0 |
=
R »
Double click on a datagram entry oo BD DD 00 45 00 DO 2C 21 76 40 0D 40 0§ EZ ED E..,!'vl.0. ]
to open a PDU Details view. c_ol A8 OC FE CO AS A5 19 00 50 EE 589 47 32 75 OC  .u.uu.nn. F.¥G2u |
A ¥
=
TSP #55560
0:2.089 059 84
MPE datagrams
ol l
4] | v
:’:II Mame |TimeLine
Transport Steam |
1] 209 40039 0058 80078 100098 120117 1400137 160157
0:0.00 0:0.75 0:1.50 0:2.25 0:3.01 0376 1451 1526 1602
< | »
I\ Components /
For Help, press F1 MUK s
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El Protocol Data Viewer:

Step 3: Save the datagrams

File ¥iew Window Help

SubStream Viewer[0-199999) N-\Uzers\suzan\Streams_for_screen_caps\PDV\test_mpe tsp

BB Transport Stream
51 Tables

E‘ Sl Sections
- TS Packets

B, PAT [0x00) T5 1D 0+00071

- Program Map Tables

E-EE DSM-CC, private data (43E)

BB MPE datagrams
Tox

""" == [)5tagrams

[ DSM-CC, private data (0x3E) - PDU Details [_ (O] x]

TSP #55560 0:2.089 0559 54

MPE datagram

Destination MAC address Bx00D0OEDOOOOES
s m— atn hytes:
IO Lt D 00 2C 21 76 40 00 40 06 Ez ED CO 45 OC FE
P Sy 5 A5 19 00 50 EE 59 47 32 75 OC 00 SF DE 02
| PPUEmeEseal b2 9p 73 60 EB 00 00 02 04 05 B4 00 OO
Analyze
it e

Demu D atagrams DO 00 45 00 00 2C 21 76 40 0O 40 06 E2 ED e Bl B
| ~ FE €O AB A8 19 00 50 EE 59 47 32 75 0C  wuvuuenns F.¥G2u.

Use the right mouse
button to open the o rochel,
shortcut menu, then MPE datagrams
select Demux

TSP #55560

Datagrams.
g L - :

I
=
- -
4 |» gDl 4]

A

:’:I" MHame | TimeLine

Save As

Transport Sheam |

D
4]

20019 40039 Saveim |3 POV = ﬁl 180157

0000 0:0.75 0:1.50 0:6.02

Gomponents f

13

For Help, press F1

| oM

IS [ains. best mpe.tep 0200DOBDOOOOEE CR0145.cap _ﬁa\ae
(2) Extract and save the T

datagrams to a file. Save as typet | Capture Files [*.cap] [~ Cancel |

The default file name
contains the MAC address
and PID for the datagrams.

The Protocol Data Viewer saves the datagrams to a capture (.cap)

file, which is a file format used by the Agilent LAN Analyzer (J1950A).

You can then load and analyze the file from the LAN Analyzer.
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Step 4: View datagram sections

You can also view MPE datagram sections from the SI Sections level.

El Protocol Data Viewer: SubStream Viewer[0-199999) N-\Users\susan\Streams_for_screen_caps\PDV\lest_mpe_tsp
File ¥iew Window Help

==l

(= Tranzport Stream

B 51 Tables

B PAT (0400) TS 1D (w0007

B Program Map Tables

BB PMT (0402] Program 1 on PID 0x0400

Expand the Program Map Tables
level to find the PID on which the
datagram sections are carried.

W Sections on 0x0145 - PDU Details =] =

=

E-EL PMT Program 1 Wersion O [Current]
~E=. PCR [0x1FFF)
BB 138186 Type D: 00205

B 138196 Type D: (40206 TZP #55560 0:2.082 059 54
B 1391686 Type D: (x0207
-8 133185 Tupe D: 0x0138 Tehle Id Ox3E (DESM-CC
~ B 138186 Type D: 0x0203 Section Syntax Indicator 1
B 138186 Tupe D: 0x0209 section Length 5=
B 138186 Type D: 00145 MLC address © 0OxEG
~TBE 138186 Type O w0130 MAC_address_S 0x00
E: 138186 Type D: 0uD204 payload_sc:rambling_c:ont,rol Ox0oo0 [unscra -
BE 138156 Type [n 0027 i - — Y | . Ll_l
B8 133186 Type D: 0u0
BE 133186 Type I: O 3E BO 3B E6 00 C1 OO0 OO0 OO0 BED DO OO0 45 00 00 2C »%;e ... BDLE. ., =]
- TEE 139186 Type D: 7 21 75 40 00 40 06 E2 ED CO A8 OC FE CO A3 AB 19 vl LB ALR PR -
-2 138186 Type D 1] v
~EE 139186 Type! =
- TEED 133196 Typr
E-BE D5M-CC,L private data [0
o 5l Sections
2 seirs o T T
BT Sections on 0x1145 = =
Table 1D 0x3E Table 1D 0x3E
B[+ Sections on 0:0400 e i e i
5 Packets
Edit
_ e | 2
1 L ¢
:’:II | TimeLine
Trareaort Sheam |
0 20019 400239 £005 a007s 100098 120117 140137 160157
0:0.00 0:0.75 0:1.50 0:2.25 0:3.01 0:3.76 0:4.51 0:5.26 0:6.02
| »
smponents {
HUM A

For H/p, press F1

(2) Double click on the section entry for

the PID you want to anlayze.

This view shows the decoded datagram

sections on the specified

PID.

See previous sections in this chapter for information on analyzing
the stream and viewing the data through other Protocol Data

Viewer views.
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Analyzing a private table

E This example illustrates how to compile a private table definition, then analyze a

private table from the Protocol Data Viewer. In the current release, you must first
manually define the structure of the private table you want to analyze. You can
then compile this definition file from the Protocol Data Viewer and use it as a
template for decoding the private table.

[rata iewer

Step 1: Start the Protocol Data Viewer

[EIMPEGscope Launch Pad

O i v [ E| @[+ 8|0
MPEGscope @ ||.m @ E 1010y DB fq‘i | @
AT Anaiveer| ReciPlay | AT Table | DataViews:| Composer | MUKTS Gen| Impaiments| Compliance|  Video dudic | LIF Status | Show Me Tips

rEI Protocol Data Yiewer: Stream Yiew - Untitled M= 3
File “iew Private Table Help

Faor Help, press F1 i
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Step 2: Start the PTD Editor

E‘ Protocol Data Yiewer: Stream Yiew - Untitled 9= 3
W aple

[~
o R
<} Untitled - PTD Editor [ [O[=]
File Edit “iew Build Help
pls(@(s] »|u(e] =] ala] o] 2|
= | ] =
L1 Tables —
" Tables [Descrytors | Corstarts | 11 _’IL
||
=
1 | »
Output
Feady ’_’m’_ 4
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Step 3: Create a private table definition (PTD) source file

#= ATSC_Sample.ptd - PTD Editor
File Edit “iew Build Help

IS[=] E3

Dis(az] Bl=(e] 2] sl s )

x|

I=4 Tables
@2 "Master Guide Table"
0°° "Rating Region Table"

" Tables [Descrytors | Corstarts |

I

A4 ATSC Fample Pule file
i

/f Table IDs

// s==ss===ssss=s=====
#define MasterGuideTable
#define RatingRegionTable

/¢ Descriptors

0xC?
OxCi

#define CaptionferviceDescriptor 134511
#define ContenthddvisoryDescriptor 0Ox&7
#define SerwvicelocationDescriptor Oxal
#define TimeShifredSerwvicelescriptor 0xaz
#define ComponentNameDescriptor Oxi3

WAL
x|
=
1 | »
Dutput
Feady ’_ HUM l_ 4

Using the Protocol Data Viewer's PTD script
language, define the structure of the private
tables and descriptors from the PTD Editor.

For help with the PTD script language, refer
to the “Private table definition script
reference”, page 6-51.

This example shows the sample ATSC definition
file included with the Protocol Data Viewer
software. You can define any private table in your
.ptd file.

% The PTD Editor automatically color-codes syntactic elements

as follows:

green
blue

red

black

comments
keywords

quoted strings—this stext will display in the
Protocol Data Viewer's PDU Details view

all other elements
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Step 4: Save the file

s [ O] ]
3 Edt iew Buld Help
New ChilsN |_| o [lcn |
o [lal] e alsfun 3]
7 =
/4 ATHC Sample Bule file =
A i
R
P e
PP = MasterGuideTahle 0xC?
1ATSC atingRegionTable OxCd
Exit
~eDbescriptor 0xg6
Mescriptor O0x&7
“eriptor Oxdl
scriptor Oxaz
Oxd3
Tables |Descrptors . =
x|
| Q|
[ ALE R, output £
Save the active document A
Save As [ 7]
Save in: I 29 Extensions
. File name: ATSC_Sample.ptd Save
When you are finished, name - I = \_I-

and save the file with a .ptd
extension. You can save the
file to any directory.

Save az type: |F'TD Files [*.ptd)

j Cancel |
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You can also use Notepad or another Windows-based text
editor to create the private table definition file.

Save all private table definition files with a .ptd extension.

E ATSC_Sample.ptd - Motepad M= 3
File Edit Search Help
PIDS: =]
8x1FFB;
BODY :
uimsbf: 8 "Protocol VUersion"; _J
uimsbf: 16 tables_defined "Tables Defined";
LOOP {

uimsbf: 16 "Table Type" Hex
== Bx8088 "Terrestrial UCT with current_next_indicator=1",
== 8x8081 "Terrestrial UCT with current_next_indicator=0",
== Bx8882 "Cable UCT with current_next_indicator=0",
== Bx8083 "Cable UCT with current_next_indicator=1",
== @x8884 "Channel ETT",
Bx 88685 .. Bx00FF “reserved",
8x8188 .. 8x817F “EIT-8 to EIT-127",
Bx 8188 .. Bx@1FF “reserved",
8x8280 .. 8x827F “ETT-8 to ETT-127",
Bx 08288 .. 8x03088 “reserved",
98381 .. BOx03FF "RRT with rating_region 1-255",
0x04080 .. 0xOFFF "User Private",
Bx18688 .. B:FFFF “reserved";
reserved: 3;
uimsbf: 13 "Table Type PID" Hex;
reserved: 3;
uimsbf: 5 "Table Type Version Humber";
uimsbf: 32 "NHumber Bytes";
reserved: 4;
uimsbf: 12 table_type_descriptors_length "Table Type Descriptors Length";
DESCRIPTORSLOOP: BYTE table_type_descriptors_length;
}: COUNT tables_defined;

reserved: 4;
1] | |
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Step 5: Compile the private table definition file

When you compile the .ptd source file, the PTD Compiler creates a .pdv object
file that extends the Protocol Data Viewer’s decoding capability.

T ATSC_Sample.ptd - PTD Editor M= E3
File Edit Wiew QMR Help

D[s[E|5 Creckma o] gala] o]7%[5]%] 2]

LCompile
| Corfigu . H? br =
[ Tables - || // aTsc Sanple Rule file
O.o "'l aster Gu s
“-a% “Rating Req
Tha
‘deTable 0xC7

Tahle OxCh

x86

-

Tables [Descriptors Constarts I

x| —‘
ol Configure Object File Directory E
Output
Object file directony
- - - IE:'\HF'-.&pps'\TS.t'-‘mal_l,lzer\EHtensions |
@ Select the directory in which to

place the .pdv object file.

Cancel |

% Although you can store .pdv files in any directory, the Protocol Data
Viewer can only use them to extend decoding if they are stored in
the C:\HP-Apps|TSAnalyzer\Extensions directory.
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#= ATSC_Sample.ptd - PTD Editor
File Edit “iew Help

0O | D’Ml nlg Check Syntax

Check the
syntax and/or
compile the file.

I=4 Tables
2, "Master Guide Table"
0°° "Rating Region Table"

Tables [Descriptors | Gonstarts_|

=] S
a[| o] un] 2]
£ -
A4 ATSC Fample Pule file
£
/f Table IDs
// ss================
#define MasterGuideTable 0xC?

#define RatingRegionTable 0xCa
/¢ Descriptors

#define CaptionferviceDescriptor 134511
#define ContenthddvisoryDescriptor 0Ox&7
#define SerwvicelocationDescriptor Oxal
#define TimeShifredSerwvicelescriptor 0xaz
#define ComponentNameDescriptor Oxi3

Ly o

x|
|

4

| »

Output

Compile definitions

[ NoM[

You can either compile the file directly or check the syntax first.
Checking the syntax does not create a .pdv object file.

If you modify the source .ptd file, the PTD Editor will prompt you to
save the file each time you compile or check the syntax.
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successfully
compiled, select
Exit from the
File menu to
close the PTD
Editor.

A+ ATSC_Sample.ptd - PTD Editor

File Edit “iew Build Help

Using the Protocol Data Viewer
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IS[=] E3

s E = EE E EE

i plzlls] 2]

x|

I=4 Tables

Tables [Descriptors | Gonstarts_|

"Mazter Guide Table”

SYNTAXIND = 1:
TABLEIDEXT:

"Table ID' Extension”
PIDE:

0x1FFE;
EXTHEADER:

uimsbf: §
BODY:

"Protocol

uimsbf: 16 tables_ de
AKIN

MasterGuideTable "ME|™;

Wersion™;

ined "Tables Defined”:

L [l

Lo

Irvealid table defirition:

Irvealid table defirition:
4 errars found.

Duplicated |dentifier: line 314 positi (n 13: 'descriptors_length' near token 'descripte

z_length'

Move to first record

[ NoM[

3

If errors occur, double click on the first error to
find its location in the file. The error often occurs
directly before the cited position.

Save and recompile the file after you correct each
error until the compiler reports “No Errors Found”.

Error: Missing semi-colon.The PTD compiler reports
the error on line 27, position 1 (“ID"), but the error
actually occurs on the last position of ling 26.
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Step 6: Open a transport stream file

E‘ Protocol Data Viewer: Stream Yiew - Untitled =] 3
Wiew Private Table Help
Open... Cri+0 | -

2

4N

Exit
— — =
Open an exiz l_ S

(1) Select the directory in LOOK I . shieams = ﬁl

which the file resides. | [
4

ATSC 12t
ATSC_13ts

Double click on the transport
stream file containing the
private table you want to
analyze.

File name:  JATSC_12ts Open

Files of lype: ITranspurt Stream Files [.tz, *tzp) j Cancel |
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Step 7: Create a substream using the new extension

rEI Protocol Data Yiewer: Stream Yiew - ATSC_12.ts M= 3
File B Frivate Table Help

v Statuz Bar
Me

L
1] 51714 77572 103429 129287 155383
=
Start a new “heam [ [NUM i
_ Enter the packet number you
want to start the segment t.
Skart wiswer at TSP # IU o
Enter the length of the
segment you want to view. # of TSPs to view PDDUD—

Select the level of protocol

nalysi want.
O DYE € ATSC F MPEG2 (" PerfecTV analysis you want

= TSP/SI/PES 0 TSP/SI £ TSP
| MIP

I Load User Private Table

(4) Enable private table extensions.

From the pulldown menu, select
the object .pdv binary file you

Start ‘ I Caricel Heip | created in Step b.

@ Start the viewer.
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Step 8: Analyze data in the substream

Earsc_12.ts [ O] ]

File “iew Help

hles FDU Details
2 (paT 0w FDU Summary
Program BEU Graptical

e Select Analyze from the

“E Add to Components View shortcut menu
- Help

TWCT [04CE) PID Ox1FFE

RAT (0xCA) PID 0x1FFB

“|& RRT 0sFFO1 Yersion O (Current)

= [STT [0xCD) PID Ox1FFB

Sl |ections

PE| Packets

TS5 |*ackets

Use the right mouse button to
select a PDU stream in the TS
Hierarchy view.

4| »
:’:II MName | TimeLine
Transport Stream |
i 3002 G005 o 120m 15014 18017 21020 24023 2726
4| | »
Gomponents
Far Help, press F1 NUM 4

» After analyzing, icons may change color. For an
explanation of the color-coded icons in the TS

Hierarchy view, refer to page 6-8.

For more information on analyzing files with
the Protacol Data Viewer, refer to “Analyzing a
transport stream” pages 6-2 to 6-33.
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REATSC 1218 O] ]

File View Help

E‘i&f Transpart Stream

B Gl Tables
©EFEE PAT (0w00] TS 1D 00004
- Program Map Tables

£ LISER (04CE) PID 0+1FFR Private tables and descriptors defined in the

H E‘ L. RAT (0xC4) PID 0¢1FFB

C R USER (D) FID Gr1FFE loaded .ptd file are decoded as you defined
them. Undefined tables are displayed as a
USER table in the TS Hierarchy view.

E' 51 Sections
- PES Packets
Bl TS Packets

:’:Il Mame | Timeline
Transport Stream |
i 300z £005 S00e 12m 15014 18017 21020 24023
«| | »
Gomponents {
Far Help, press F1 MUM A
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Step 9: Check the PDU Details view

Table data will be decoded into table fields and descriptors as defined in the

private table definition.

BATSC 1218
File View Help

O] ]

E‘i&f Transpart Stream
E Sl Tables
- PAT (0:00) TS 1D 00004
Program Map Tables
3B MGT [04CF) FFB
[ T )

Use the right mouse button to
select the element to view.

B TVET (0xC8) PID Ox1FFB
B3, RRT [0xCa4) FID O<1FFE
-2E STT (04CD) PID Ox1FFE
51 Sections

PES Packets

T5 Packets

@ Select PDU Details from the
shortcut menu.

I MGT 0x0000 Yersi
SPO#1

Master Guide Table

Table ID Extension Ox0000
Fection 3yntax Indicator 1
[ersion Murber o
Current/Next Indicator 1 (Current)
Frotocol Version a
Tables Defined 3
Table Type 0x0000 (Terrestrial YCT with c
Table Type PID Ox1FFE
Table Type Version Number ]
[Nurmber Bytes 59
Table Type Descriptors Length ]
Table Type 0x0100 {EIT-0}
Table Type PID Ox1FF4
Table Type Version Nuwher ]
LI— [umber Bytes 4z
_'IName—IM Tahle Type Descriptors Length ]
Transport Stream |: 'T;:ihls Trrne Nwnint (FIIT—1) _>|;|
] 24023 27026
00 00 06 OO OO FF FE EO O0 0O OO 3B FO 00 01 OO BRI I ;I
] FF Fi EO OO OO 00 2ZA FO OO0 01 O1 FF F9 EO OO OO ...... e, - | L4
Components f ;I _;I_I
For Help, press F1 [ NoM S

TSP #1
MGET 0x0000 Yersion O [Current)

Errer

el 7

VRS
[l E—T
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Private table definition script reference

This reference describes the private table definition (PTD) script language used
in the Protocol Data Viewer. The purpose of this language is to define the
structures and characteristics of user private tables and descriptors which can
exist in MPEG transport streams.

The PTD script language allows you to define table names, table IDs, section
syntax indicator, associated PIDs, and each of the table fields. All other table
elements are automatically defined and decoded by the Protocol Data Viewer.
The PTD script language also allows you to extend the table header to any (byte-
aligned) length, to rename the table_id_extension field or restructure the 16 bits
into subfields, and to define user private descriptors.

This reference contains the following sections:
e “Structure of a PTD file”

¢ “Language constructs”

¢ “Syntax summary”

e “Sample private table definition (PTD) file”

Structure of a PTD file

The basic structure of a private table definition (.ptd) file is simple:
1 Define symbolic constants (optional)
2 Define tables

3 Define descriptors
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This can be further broken down as follows:

define symbolic constants

define tables

define table header
define table name
deftine table 1D
define section syntax indicator
deftine table I extension
define table PlDs

define table body
define table statements

define descriptors
define descriptor header
define descriptor tag
define descriptor name
define descriptor body
define descriptor statements

Depending on the table or descriptor, statements can consist of complex fields, if
statements, or loops. The basic building blocks of the PTD script language are
explained in “Language constructs” on pages 6-53 to 6-58, and a quick reference
for the syntactic elements of the language is provided in “Syntax summary” on
pages 6-59 to 6-64. You can also study the sample PTD file on pages 6-65 to 6-77
for an example of complete table and descriptor definitions.
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Language constructs

This section describes the main elements of the PTD script language and
provides examples for many of the constructs. For an example of a complete
table or descriptor definition, refer to the sample PTD file on pages 6-65 to 6-77.

table Defines the structure of a user private table as specified in ISO/IEC 13818-1, section 2.4.4.10.

Within the table header you can define the table_id, and section_syntax
indicator. You can also rename the table_id_extension field or restructure the 16 bits into subfields. Other
table header elements are automatically defined by the Protocol Data Viewer.

No. of bits  User-definable
private_section header

table_id 8 v
section_syntax_indicator 1 v
private_indicator 1

reserved 2
private_section_length 12

table id_extension 16 v
reserved 2
version_number 5
current_next_indicator 1
section_number 8
last_section_number 8

Within the entire table you can define the table name, table 1D, section syntax indicator, table ID extension,
assaciated PIDs (if any), and each of the fields.

Example: TABLE {

NAME: “Master Guide Table";

ID: MasterGuideTable “MGT";

SYNTAXIND = 1;

TABLEIDEXT: “Table ID Extension”;

PIDS: 0x1FFB;

BODY: uimsbf : 8 “Protocol Version”;
uimsbf : 16 tables_defined “Tables Defined”;
..etc. }
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descriptor

name-declarator

table-id

section-syntax-
indicator

table-pids

table-id-extension

Defines the structure of any user private descriptors as specified in ISO/IEC 13818-1.

Example: DESCRIPTOR CaptionServiceDescriptor {
NAME:  “Caption Service Descriptor”;
BODY:  reserved: 3;
uimsbf: 5 number_of_services “Number of
Services”;
.. etc. }

Defines the name of a private table or descriptor that will display in the PDV's PDU Details view.
Example: NAME: “Time Shifted Service Descriptor”;

Defines the associated table IDs for the private table. In the example below, "MasterGuideTable” is the symbolic
constant that defines the table 1D, and “MGT" is the text that will display in the PDV's TS Hierarchy view.

Example: ID: MasterGuideTable "MGT";

Defines the default value for the section_syntax_indicator flag. If you do not define a specific value, the
Protocol Data Viewer will check the value of this flag and decode the table according to section 2.4.4.10 (Syntax of
the Private section) of ISO/IEC 13818-1.

If you define the default value as 0, the Protocol Data Viewer expects the private data to start immediately after
the private_section_length field.

If you define the default value as 1, the Protocol Data Viewer expects five more bytes of header information after
private_section_length comprising the following fields: table id extension (16 bits), reserved (2 bits),
version_number (5 bits), current_next_indicator (1 bit), section_number (8 bits), and
last_section_number (8 bits).

Example: SYNTAXIND = 0;
Defines the allowable PIDs for the private table.
Example: PIDS: Ox1FFB;

Allows you to override the default name or decoded structure of the table id extension field found in the
section header (ISO/IEC 13818-1, section 2.4.4.10). You can use this construct to override the text for this field
displayed in the PDV's PDU Details view, or you can redefine the 16 bits in the subfields. The default decode type
of this field is a 16-hit unsigned integer.

Example: TABLEIDEXT: “Table ID Extension”;
or, to redefine the subfields:

TABLEIDEXT:
reserved: 8;
uimsbf: 8 “Rating Region”;
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Allows you to extend the default header from 3 or 8 bytes (depending on the value of the
section_syntax_indicator) to any length, providing the total header section is byte-aligned (i.e., a multiple of 8
bits).

Example: EXTHEADER:
uimsbf: 16 “Original Network 1D";
reserved: 8;

Defines the data content of a private table. A table statement can be a complex field, an if statement, a loop, or a
descriptors loop. For examples of table statements, refer to the table body statements of the Master Guide Table
on page 6-66.

Defines the data content of a descriptor. Similar to a table statement, except a descriptor statement cannot be a
descriptors loop since a descriptor cannot be nested inside another descriptor. For examples of descriptor
statements, refer to the descriptor definitions on pages 6-73 to 6-77.

Can be a (normal) field, a field-array, or an aggregated-field (see below).

A convenient way to define a loop of a single field. For example, instead of
for (i=0; i<N;i++)
uimsbf : 8 “data”;
you can define the loop as
array : count N uimsbf : 8 “data”;

Defines any single decoded data item occurring in a private table or descriptor. The simplest form of a field is
type-specifier : N;
where type-specifier can be uimsbf, bslbf, or teimsbf, and N is the number of bits associated with the item.

Other optional parameters are as follows:

identifier Associates a unique identifier to a field to be used as a control variable for an if or loop
statement.
string A text string to be displayed as the field name in a decoded PDU Details window.

display-type The type of formatting when the value is displayed in a decoded PDU Details window:

hide Do not display.

decimal Display as a decimal integer. (If the field is longer than 32 bits, it will display
in hexadecimal even if defined as a decimal field.)

hex Display in hexadecimal.

bed Display as a binary-coded integer.
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aggregated-field

field-semantics

bed : N

mjdutc
bedtime

ascii

iso639lang

Display as a hinary-coded integer with a decimal point in the Nt position
from the left. For example 0x1234 formatted as bed:2 will be displayed as
12.34.

Displayed in Modified Julian Date and Coordinated Universal Time.
Displayed as hh:mm:ss.

Display an 8-bit field as a character. This display type is usually used in an
array, as in the following example:

Example:  ARRAY: COUNT 7 uimsbf : 8 "Short Name" ascii;

Display a 24-bit field as one hexadecimal number comprising three 8-bit
hexadecimal numbers. This display type is used specifically in text strings.

Example:  uimsbf: 24 "1S0 639 Language Code" ISOG39LANG;

Alternatively, you can use the hex display type and code the statement as
follows:

Example:  ARRAY: COUNT 3 uimsbf: 8 "ISO 639 Language Code" Hex;

Associates a user-defined field with a possible value or range of values.

Example:

uimsf: 3 “logical_cell_presentation_info”
== 0x00 “undefined”,
==0x1 “Video”,
==0x2 “Still picture”,
==0x3 “Graphics/Text",
0x04 .. 0x07 “reserved for future use”;

A field can also be defined for reserved data items as shown below. Note that reserved fields are not displayed in
the PDU Details view.

Example:

reserved : N;

Associates the values of two or more consecutive fields as in the example below where values are associated with
both the stream_content 77 the component _type fields.

Example:

aggregated {

uimsbf: 4 “stream_content”;
uimsbf: 8 “component_type”;
} 0x000 .. 0x100 “reserved for future use”,
==0x101 "video, 4 : 3 aspect ratio”,
= =0x102 "video, 16 : 9 aspect ratio with pan vectors”;
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A control structure used to express the conditional execution of one or more statements. An if statement evaluates
a condition to determine the decoding path. The controlling data item must be within the scope of the current table
or descriptor. (Scoping rules are similar to variable scoping rules in the C language.) It must also be defined before
it is used as a control element in the if statement.

Example: In this example the identifier c¢_type is used as a control for the if statement.
bslbf: 1 cc_type “CC Type” Hex;

if (cc_type == 0)

reserved: 5;
bslbf: 1 “Line21 field” Hex;
}

else

uimsbf: 6 “Caption Service Number “ Hex;

}

An iterative control structure used to execute a sequence of statements repeatedly. Loop statements are specified
frequently in ISO/IEC 13838-1 as

for (i=0; i<N;i++)

.. etc.
When defining tables or descriptors, you can use the loop statement to associate a control decoded data item with
a series of possible values or ranges of values. If the loop is not associated with the control data item, the decoding
process will continue until the section is exhausted. As with an if statement, the controlling data item must be
within the scope of the current table or descriptor and must be defined before it is used as a control in the loop
statement.

You can specify two types of loop size controls:

byte The value of the associated data item will be interpreted as the total number of bytes
available within the loop.

count The value of the associated data item will be interpreted as the total number of counts, or
times, the decoder needs to process the loop.
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Example: In this example, the identifier tables_defined is used as a control for the loop.

LOOP {
uimsbf: 16 “Table Type" Hex
== 0x0000 "Terrestrial VCT with
current_next_indicator=1",
== 0x0001 “Terrestrial VCT with
current_next_indicator=0",
= =0x0002 “Cable VCT with
current_next_indicator=_0",
= =0x0003 “Cable VCT with
current_next_indicator=1",
== (x0004 “Channel ETT",
0x0005 .. 0x00FF “reserved”,
0x0100 .. 0x017F "EIT-0 to EIT-127",
0x0180 .. OxO1FF “reserved”,
0x0200 .. 0x027F “ETT-0 to ETT-127",
0x0280 .. 0x0300 “reserved”,
0x0301 .. OxO3FF “RTT with rating_region 1-255",
0x0400 .. OxOFFF “User Private”,
0x1000 .. OxFFFF “reserved”;
reserved: 3;
uimsbf: 13 “Table Type PID" Hex;
reserved: 3;
uimsbf: 5 “Table Type Version Number”;
reserved: 4;
uimsbf: 12 table_type_descriptors_length “Table Type
Descriptors Length”;
DESCRIPTORSLOQP: BYTE table_type_descriptors_length;
} : COUNT tables_defined;
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Syntax summary

In the reference below, syntactic categories are in #talic type. Literal words and
characters are in bold type. Alternative elements are listed on separate lines. For
example, in the entry for constant, number and defined-constant are listed on
separate lines. This means that a constant can take the form of a number o a
defined constant. A recursive element is indicated when the element itself is
listed as an alternative. For example, a table-statement-list can be a table-
statement plus another table-statement-list, effectively allowing you to have

any number of table statements.

The following are reserved keywords and may not be used in any other context.
All keywords are case-insensitive.

aggregated
array

ascii

bed
bhedtime
body

bslbf

byte

count

decimal

descriptor
descriptorsloop
else

extheader

hex

hide

id

if

iso639lang

loop

mjdutc
name

pids
reserved
syntaxind
table
tableidext
teimsbf

uimsbf
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Constant

Defined-constant

number
defined-constant

# define /dentifier number

Number integer-constant
negative-integer-constant
hex-constant
actal-constant
Table table { at/e-declarator body : table-statement }

name-declarator table-id
name-declarator table-id table-declarator-option

Table-declarator

Name-declarator name : sting ;

Table-id id : zable-id-list ;
Table-id-list constant string
constant string , table-ig-list
range string

range string , table-id-list

Section-syntax- syntaxind = 1;

indicator syntaxind = 0;

Table-declarator- 1able-pids

option table-pids table-id-extension
table-pids table-id-extension table-extended-header
table-id-extension
lable-id-extension table-extended-header
lable-extended-header
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Table-id-extension

Table-extended-
header

Header-ext-field-list

Header-ext-field

Descriptor

Table-statement

Table-statement-list
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pids : zable-pids-list ;

number
number , table-pids-list

tableidext : siring ;
tableidext : reader-ext-field-list ;

extheader : feader-ext-field-iist ;

header-ext-field ;
header-ext-field header-ext-field-list

type-specifier : number string ;
reserved : number ;

descriptor constant { name-declarator body : descriptor-statement }

complex-tield-list

lable-statement-list

if ( expression ) { table-statement }

if ( expression ) { table-statement } else { table-statement }
loop { table-statement };

loop { table-statement } = loop-size-specifier constant ;

loop { table-statement } = loop-size-specifier identifier ;
descriptors-loop ;

table-statement
table-statement table-statement-list
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Descriptor-
statement

Descriptor-

statement-list

Descriptors-loop

Complex-field-list

Complex-field

Type-specifier

Aggregated-field

Field-list

complex-tield-iist

descriptor-statement-list

if ( expression) { descriptor-statement }

if ( expression ) { descriptor-statement } else { descriptor-statement }
loop { descriptor-statement } ;

loop { descriptor-statement } = loop-size-specifier constant ;

loop { descriptor-statement } = loop-size-specifier identifier ;

descriptor-statement
descriptor-Statement descriptor-statement-list

descriptorsloop
descriptorsloop : /oap-size-specifier constant

complex-tield
complex-tield complex-tfield-list

field

field-array

aggregated-field

uimshf (unsigned integer, most significant bit first]

bsIbf (bit string, left bit first)

tcimsbf (twa's complement integer, most significant (sign) bit first)

aggregated { field-list } ;
aggregated { field-list } field-semantics-list ;

freld
field freld-hist
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array field
array : /oop-size-specifier constant field
array : loop-size-specifier identifier field

byte
count

type-specifier = number identifier string ;
type-specifier = number identifier string field-modifier ;
type-specifier = number identifier ;

type-specifier = number identifier field-modifier ;
type-specifier : number string ;

type-specifier : number String field-modifier ;
type-specifier = number ;

type-specifier = number field-modifier ;

reserved : number ;

display-type

display-type field-semantics-list

field-semantics-list

hide (not displayed|

decimal (displayed in decimal)

hex (displayed in hexadecimal)

bed (displayed in binary-coded decimal)

bed : number (displayed in binary-coded decimal, with decimal in the N position from left)
mjdutc (displayed in Modified Julian Date and Coordinated Universal Time)
bedtime (displayed in binary-coded decimal time as hh:mm:ss)

ascii (displayed as an 8-bit ASCII character)

iso639lang  (displayed as a 24-bit hexadecimal number)

field-semantics
field semantics , field-semantics-list
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Field-semantics aperator number string
range string

Range constant .. constant

Expressions identifier operator identifier

identifier operator constant

Operators

v AV A
oy
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Sample private table definition (PTD) file

This section shows a sample ATSC (Advanced Television Systems Committee)
private table definition file that defines a number of tables and descriptors. You
can use this as an example when building your own PTD file.

Conventions As in the C programming language, the PTD script language is case insensitive.
You can use upper, lower, or mixed case. White space—Dblanks, tabs, newlines,
formfeeds, and comments—is ignored by the compiler. The block capitals, mixed
case, and indents in the sample below exist only for ease of reading,.

To write a comment line, use two forward slashes // at the beginning of each line.
For multi-line comments, you can also use the characters /* to introduce the
comment and the characters */ at the end of the comment. Punctuation is used as

follows:

; [semi-colon) Indicates the end of a statement.

: (colon) Separates a keyword from the statements that follow.

, [commal Indicates a repeating element (e.g., as in a list of fields).

Sample PTD file
// pree el ———————————————————————————————————————————————————————————————————
// ATSC Sample Rule file
// s ———————————————————— e ————————————————————————————————————————————
// Table IDs
// sy ——————

#define MasterGuideTable  0xC7
#define RatingRegionTable 0xCA

// Descriptors

/| ==================

#define CaptionServiceDescriptor 0x86
#define ContentAdvisoryDescriptor 0x87
#define ServiceLocationDescriptor 0xAl
#define TimeShiftedServiceDescriptor 0xA2
#define ComponentNameDescriptor 0xA3
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"Master Guide Table";
1D:
MasterGuideTable "MGT";
SYNTAXIND = 1;
TABLEIDEXT:
"Table ID Extension";
PIDS:
0x1FFB;
EXTHEADER:
uimsbf: 8 "Protocol Version";
BODY:
uimsbf: 16 tables_defined "Tables Defined";
LOOP {
uimsbf: 16 "Table Type" Hex
== 0x0000 "Terrestrial VCT with current_next_indicator=1",
== 0x0001 "Terrestrial VCT with current_next_indicator=0",
== (0x0002 "Cable VCT with current_next_indicator=0",
== 0x0003 "Cable VCT with current_next_indicator=1",
== 0x0004 "Channel ETT",
0x0005 .. 0x00FF "reserved",
0x0100 .. 0x017F "EIT-0 to EIT-127",
0x0180 .. 0x01FF "reserved",
0x0200 .. 0x027F "ETT-0 to ETT-127",
0x0280 .. 0x0300 "reserved",
0x0301 .. 0xO3FF "RRT with rating_region 1-255",
0x0400 .. 0xOFFF "User Private",
0x1000 .. OXFFFF "reserved";
reserved: 3;
uimsbf: 13 "Table Type PID" Hex;
reserved: 3;
uimsbf: 5 "Table Type Version Number";
uimsbf: 32 "Number Bytes";
reserved: 4;
uimsbf: 12 table_type_descriptors_length "Table Type Descriptors Length";
DESCRIPTORSLOOP: BYTE table_type_descriptors_length;
}: COUNT tables_defined,;

reserved: 4;
uimsbf: 12 descriptors_length "Descriptors Length";
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DESCRIPTORSLOOP: BYTE descriptors_length;

// e e e e e

"Rating Region Table";
ID:

RatingRegionTable "RRT";
SYNTAXIND = 1;
TABLEIDEXT:

reserved: 8;

uimsbf: 8 "Rating Region";
PIDS:

0x1FFB;

BODY:
uimsbf: 8 "Protocol Version";

uimsbf: 8 rating_region_name_length "Rating Region Name Length";

/frating_region_name_text()var

// A/65 Table 6.24: Multiple String Structure on p.42

uimsbf: 8 number_strings "Number of Strings";
LOOP {

uimsbf: 24 "ISO 639 Language Code" ISO639LANG,;

//obsolete

//ARRAY: COUNT 8 uimsbf: 8 "ISO 639 Language Code" Hex;
uimsbf: 8 number_segments "Number Segments";

LOOP {
uimsbf: 8 "Compression Type" Hex
== 0x00 "No Compression",

Using the Protocol Data Viewer
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== 0x01 "Huffman Coding using English-language Program Title Encode/Decode Table",
== 0x02 "Huffman Coding using English-language Program Description Encode/Decode Table",

0x03 .. OXAF "reserved",
0xBO0 .. OxFF "User Private";
uimsbf: 8 "Mode" Hex

== 0x00 "Select ISO/IEC 10646-1 page 0x00, ASCII, ISO Latin-1 (Roman)",
== 0x01 "Select ISO/IEC 10646-1 page 0x01, European Latin (many)",

== 0x02 "Select ISO/IEC 10646-1 page 0x02, Standard Phonetic",

== 0x03 "Select ISO/IEC 10646-1 page 0x03, Greek",

== 0x04 "Select ISO/IEC 10646-1 page 0x04, Russian, Slavic",

== 0x05 "Select ISO/IEC 10646-1 page 0x05, Armenian, Hebrew",

== 0x06 "Select ISO/IEC 10646-1 page 0x06, Arabic",
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0x07 .. 0x08 "reserved",

== 0x09 "Select ISO/IEC 10646-1 page 0x09, Devanagari, Bengali",

== 0x0A "Select ISO/IEC 10646-1 page 0x0A, Punjabi, Gujarati",

== 0x0B "Select ISO/IEC 10646-1 page 0x0B, Oriya, Tamil",

== 0x0C "Select ISO/IEC 10646-1 page 0x0C, Telugu, Kannada",

== 0x0D "Select ISO/IEC 10646-1 page 0x0D, Malayalam",

== 0xOE "Select ISO/IEC 10646-1 page 0x0OE, Thai, Lao",

== 0xOF "reserved",

== 0x10 "Select ISO/IEC 10646-1 page 0x10, Tibetan, Georgian",

0x11 .. Ox1F "reserved",

== 0x20 "Select ISO/IEC 10646-1 page 0x20, Miscellaneous",

== 0x21 "Select ISO/IEC 10646-1 page 0x21, Misc. Symbols, Arrows",

== 0x22 "Select ISO/IEC 10646-1 page 0x22, Mathematical operators",

== 0x23 "Select ISO/IEC 10646-1 page 0x23, Misc. Technical",

== 0x24 "Select ISO/IEC 10646-1 page 0x24, OCR, Enclosed Alpha-num",
== 0x25 "Select ISO/IEC 10646-1 page 0x25, Form and Chart Components",
== 0x26 "Select ISO/IEC 10646-1 page 0x26, Miscellaneous Dingbats",

== 0x27 "Select ISO/IEC 10646-1 page 0x27, Zapf Dingbats",

0x28 .. Ox2F "reserved",

== 0x30 "Select ISO/IEC 10646-1 page 0x30, Hiragana, Katakana",

== 0x31 "Select ISO/IEC 10646-1 page 0x31, Bopomopho, Hangul Elem.",
== 0x32 "Select ISO/IEC 10646-1 page 0x32, Enclosed CJK Letters, Ideo.",
== 0x33 "Select ISO/IEC 10646-1 page 0x33, Enclosed CJK Letters, Ideo.",
0x34 .. Ox3E "reserved",

== 0x3F "Select 16-bit ISO/IEC 10646-1 mode, all",

0x40 .. 0xDF "reserved",

0xEO .. 0OxFE "User Private",

== OxFF "Not Applicable";

uimsbf: 8 number_bytes "Number of Bytes";
ARRAY: COUNT number_bytes bslbf: 8 "Compression String Byte" Hex;
}: COUNT number_segments;

}: COUNT number_strings;

uimsbf: 8 dimensions_defined "Dimension Defined";

LOOP {
uimsbf: 8 dimension_name_length "Dimension Name Length";
//dimension_name_text()var
// A/65 Table 6.24: Multiple String Structure on p.42
uimsbf: 8 dim_number_strings "Number of Strings";
LOOP {

uimsbf: 24 "ISO 639 Language Code" ISO639LANG;
//obsolete

//ARRAY: COUNT 8 uimsbf: 8 "ISO 639 Language Code" Hex;
uimsbf: 8 dim_number_segments "Number Segments";
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LOOP {

uimsbf: 8 "Compression Type" Hex
== 0x00 "No Compression",
== 0x01 "Huffman Coding using English-language Program Title Encode/Decode Table",
== 0x02 "Huffman Coding using English-language Program Description Encode/Decode Table",
0x03 .. OXAF "reserved",
0xBO .. OxFF "User Private";

uimsbf: 8 "Mode" Hex
== 0x00 "Select ISO/IEC 10646-1 page 0x00, ASCII, ISO Latin-1 (Roman)",
== 0x01 "Select ISO/IEC 10646-1 page 0x01, European Latin (many)",
== 0x02 "Select ISO/IEC 10646-1 page 0x02, Standard Phonetic",
== 0x03 "Select ISO/IEC 10646-1 page 0x03, Greek",
== 0x04 "Select ISO/IEC 10646-1 page 0x04, Russian, Slavic",
== 0x05 "Select ISO/IEC 10646-1 page 0x05, Armenian, Hebrew",
== 0x06 "Select ISO/IEC 10646-1 page 0x06, Arabic",
0x07 .. 0x08 "reserved",
== 0x09 "Select ISO/TEC 10646-1 page 0x09, Devanagari, Bengali",
== 0x0A "Select ISO/IEC 10646-1 page 0x0A, Punjabi, Gujarati",
== 0x0B "Select ISO/IEC 10646-1 page 0x0B, Oriya, Tamil",
== 0x0C "Select ISO/IEC 10646-1 page 0x0C, Telugu, Kannada",
== 0x0D "Select ISO/IEC 10646-1 page 0x0D, Malayalam",
== 0x0E "Select ISO/IEC 10646-1 page 0x0OE, Thai, Lao",
== 0xOF "reserved",
== 0x10 "Select ISO/IEC 10646-1 page 0x10, Tibetan, Georgian",
0x11 .. Ox1F "reserved",
== 0x20 "Select ISO/IEC 10646-1 page 0x20, Miscellaneous",
== 0x21 "Select ISO/IEC 10646-1 page 0x21, Misc. Symbols, Arrows",
== 0x22 "Select ISO/IEC 10646-1 page 0x22, Mathematical operators",
== 0x23 "Select ISO/IEC 10646-1 page 0x23, Misc. Technical",
== 0x24 "Select ISO/IEC 10646-1 page 0x24, OCR, Enclosed Alpha-num",
== 0x25 "Select ISO/IEC 10646-1 page 0x25, Form and Chart Components",
== 0x26 "Select ISO/IEC 10646-1 page 0x26, Miscellaneous Dingbats",
== 0x27 "Select ISO/IEC 10646-1 page 0x27, Zapf Dingbats",
0x28 .. 0x2F "reserved",
== 0x30 "Select ISO/IEC 10646-1 page 0x30, Hiragana, Katakana",
== 0x31 "Select ISO/IEC 10646-1 page 0x31, Bopomopho, Hangul Elem.",
== 0x32 "Select ISO/IEC 10646-1 page 0x32, Enclosed CJK Letters, Ideo.",
== 0x33 "Select ISO/IEC 10646-1 page 0x33, Enclosed CJK Letters, Ideo.",
0x34 .. 0x3E "reserved",
== 0x3F "Select 16-bit ISO/IEC 10646-1 mode, all",
0x40 .. 0xDF "reserved",
0xEO .. OXxFE "User Private",
== OxF'F "Not Applicable";

uimsbf: 8 dim_number_bytes "Number of Bytes";
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ARRAY: COUNT dim_number_bytes bslbf: 8 "Compression String Byte" Hex;
}: COUNT dim_number_segments;
}: COUNT dim_number_strings;

reserved: 3;
bslbf: 1 "Graduated Scale";
uimsbf: 4 values_defined "Values Defined";

uimsbf: 8 "Abbrev Rating Value Length";
/labbrev_rating_value_ text()var

// A/65 Table 6.24: Multiple String Structure on p.42
uimsbf: 8 abbrev_number_strings "Number of Strings";

uimsbf: 24 "ISO 639 Language Code" ISO639LANG;
//obsolete

//ARRAY: COUNT 8 uimsbf: 8 "ISO 639 Language Code" Hex;
uimsbf: 8 abbrev_number_segments "Number Segments";
LOOP {

uimsbf: 8 "Compression Type" Hex

== 0x00 "No Compression",

== 0x01 "Huffman Coding using English-language Program Title Encode/Decode Table",

== 0x02 "Huffman Coding using English-language Program Description Encode/Decode Table",
0x03 .. OXAF "reserved",

0xBO0 .. OXFF "User Private";

uimsbf: 8 "Mode" Hex

== 0x00 "Select ISO/IEC 10646-1 page 0x00, ASCII, ISO Latin-1 (Roman)",
== 0x01 "Select ISO/IEC 10646-1 page 0x01, European Latin (many)",
== 0x02 "Select ISO/IEC 10646-1 page 0x02, Standard Phonetic",

== 0x03 "Select ISO/IEC 10646-1 page 0x03, Greek",

== 0x04 "Select ISO/IEC 10646-1 page 0x04, Russian, Slavic",

== 0x05 "Select ISO/IEC 10646-1 page 0x05, Armenian, Hebrew",

== 0x06 "Select ISO/IEC 10646-1 page 0x06, Arabic",

0x07 .. 0x08 "reserved",

== 0x09 "Select ISO/IEC 10646-1 page 0x09, Devanagari, Bengali",

== 0x0A "Select ISO/IEC 10646-1 page 0x0A, Punjabi, Gujarati",

== 0x0B "Select ISO/IEC 10646-1 page 0x0B, Oriya, Tamil",

== 0x0C "Select ISO/IEC 10646-1 page 0x0C, Telugu, Kannada",

== 0x0D "Select ISO/IEC 10646-1 page 0x0D, Malayalam",

== 0x0E "Select ISO/IEC 10646-1 page 0xOE, Thai, Lao",

== OxOF "reserved",

== 0x10 "Select ISO/IEC 10646-1 page 0x10, Tibetan, Georgian",

0x11 .. OxX1F "reserved",

== 0x20 "Select ISO/IEC 10646-1 page 0x20, Miscellaneous",

== 0x21 "Select ISO/IEC 10646-1 page 0x21, Misc. Symbols, Arrows",
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== 0x22 "Select ISO/IEC 10646-1 page 0x22, Mathematical operators",
== 0x23 "Select ISO/IEC 10646-1 page 0x23, Misc. Technical",
== 0x24 "Select ISO/IEC 10646-1 page 0x24, OCR, Enclosed Alpha-num",
== 0x25 "Select ISO/IEC 10646-1 page 0x25, Form and Chart Components",
== 0x26 "Select ISO/IEC 10646-1 page 0x26, Miscellaneous Dingbats",
== 0x27 "Select ISO/IEC 10646-1 page 0x27, Zapf Dingbats",
0x28 .. 0x2F "reserved",
== 0x30 "Select ISO/IEC 10646-1 page 0x30, Hiragana, Katakana",
== 0x31 "Select ISO/IEC 10646-1 page 0x31, Bopomopho, Hangul Elem.",
== 0x32 "Select ISO/IEC 10646-1 page 0x32, Enclosed CJK Letters, Ideo.",
== 0x33 "Select ISO/IEC 10646-1 page 0x33, Enclosed CJK Letters, Ideo.",
0x34 .. 0x3E "reserved",
== 0x3F "Select 16-bit ISO/IEC 10646-1 mode, all",
0x40 .. 0xDF "reserved",
0xEO .. OxFE "User Private",
== OxF'F "Not Applicable";

uimsbf: 8 abbrev_number_bytes "Number of Bytes";

ARRAY: COUNT abbrev_number_bytes bslbf: 8 "Compression String Byte" Hex;

}: COUNT abbrev_number_segments;

}: COUNT abbrev_number_strings;

uimsbf: 8 "Rating Value Length";

/frating_value_ text()var

// A/65 Table 6.24: Multiple String Structure on p.42
uimsbf: 8 rating_number_strings "Number of Strings";
LOOP {

uimsbf: 24 "ISO 639 Language Code" ISO639LANG;
/lobsolete
//ARRAY: COUNT 8 uimsbf: 8 "ISO 639 Language Code" Hex;
uimsbf: 8 rating_number_segments "Number Segments";
LOOP {
uimsbf: 8 "Compression Type" Hex
== 0x00 "No Compression",
== 0x01 "Huffman Coding using English-language Program Title Encode/Decode Table",
== 0x02 "Huffman Coding using English-language Program Description Encode/Decode Table",
0x03 .. OXAF "reserved",
0xBO0 .. OXFF "User Private";
uimsbf: 8 "Mode" Hex
== 0x00 "Select ISO/IEC 10646-1 page 0x00, ASCII, ISO Latin-1 (Roman)",
== 0x01 "Select ISO/TEC 10646-1 page 0x01, European Latin (many)",
== 0x02 "Select ISO/IEC 10646-1 page 0x02, Standard Phonetic",
== 0x03 "Select ISO/IEC 10646-1 page 0x03, Greek",
== 0x04 "Select ISO/IEC 10646-1 page 0x04, Russian, Slavic",
== 0x05 "Select ISO/IEC 10646-1 page 0x05, Armenian, Hebrew",
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== 0x06 "Select ISO/IEC 10646-1 page 0x06, Arabic",
0x07 .. 0x08 "reserved",
== 0x09 "Select ISO/TEC 10646-1 page 0x09, Devanagari, Bengali",
== 0x0A "Select ISO/IEC 10646-1 page 0x0A, Punjabi, Gujarati",
== 0x0B "Select ISO/IEC 10646-1 page 0x0B, Oriya, Tamil",
== 0x0C "Select ISO/IEC 10646-1 page 0x0C, Telugu, Kannada",
== 0x0D "Select ISO/IEC 10646-1 page 0x0D, Malayalam",
== 0x0E "Select ISO/IEC 10646-1 page 0xOE, Thai, Lao",
== 0xOF "reserved",
== 0x10 "Select ISO/IEC 10646-1 page 0x10, Tibetan, Georgian",
0x11 .. Ox1F "reserved",
== 0x20 "Select ISO/IEC 10646-1 page 0x20, Miscellaneous",
== 0x21 "Select ISO/IEC 10646-1 page 0x21, Misc. Symbols, Arrows",
== 0x22 "Select ISO/IEC 10646-1 page 0x22, Mathematical operators",
== 0x23 "Select ISO/IEC 10646-1 page 0x23, Misc. Technical",
== 0x24 "Select ISO/IEC 10646-1 page 0x24, OCR, Enclosed Alpha-num",
== 0x25 "Select ISO/IEC 10646-1 page 0x25, Form and Chart Components",
== 0x26 "Select ISO/IEC 10646-1 page 0x26, Miscellaneous Dingbats",
== 0x27 "Select ISO/IEC 10646-1 page 0x27, Zapf Dingbats",
0x28 .. 0x2F "reserved",
== 0x30 "Select ISO/IEC 10646-1 page 0x30, Hiragana, Katakana",
== 0x31 "Select ISO/IEC 10646-1 page 0x31, Bopomopho, Hangul Elem.",
== 0x32 "Select ISO/IEC 10646-1 page 0x32, Enclosed CJK Letters, Ideo.",
== 0x33 "Select ISO/IEC 10646-1 page 0x33, Enclosed CJK Letters, Ideo.",
0x34 .. 0x3E "reserved",
== 0x3F "Select 16-bit ISO/IEC 10646-1 mode, all",
0x40 .. 0xDF "reserved",
0xEO .. OxFE "User Private",
== OxF'F "Not Applicable";
uimsbf: 8 rating_number_bytes "Number of Bytes";
ARRAY: COUNT rating_number_bytes bslbf: 8 "Compression String Byte" Hex;
}: COUNT rating_number_segments;
}: COUNT rating_number_strings;
}: COUNT values_defined;
}: COUNT dimensions_defined;

reserved: 6;
uimsbf: 10 descriptors_length "Descriptors Length";
DESCRIPTORSLOOP: BYTE descriptors_length;

}
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// el ———————
DESCRIPTOR CaptionServiceDescriptor {
NAME:

"Caption Service Descriptor";

BODY:
//descriptor_tag8 0x86
//descriptor_length8 uimsbf
reserved: 3;

uimsbf: 5 number_of_services "Number of Services";

LOOP {

ARRAY: COUNT 8 uimsbf: 3 "Language" Hex;

bslbf: 1 cc_type "CC Type" Hex;
reserved: 1;
if (cc_type==0) //cc_type = 0 if line21
{
reserved: 5;
bslbf: 1 "Line21 Field" Hex;
}
else
{
uimsbf: 6 "Caption Service Number" Hex;
}
bslbf: 1 "Easy Reader";
bslbf: 1 "Wide Aspect Ratio";
reserved: 14;
}: COUNT number_of_services;

DESCRIPTOR ContentAdvisoryDescriptor {
NAME:
"Content Advisory Descriptor";

BODY:
//descriptor_tag8 0x87
//descriptor_length8 uimsbf
reserved: 2;

uimsbf: 6 rating_region_count "Rating Region Count";

LOOP {
uimsbf: 8 "Rating Region" Hex;

Using the Protocol Data Viewer
Analyzing a private table
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uimsbf: 8 rated_dimensions "Rated Dimensions";

LOOP {
uimsbf: 8 "Rating Dimension";
reserved: 4;
uimsbf: 4 "Rating Value",

}: COUNT rated_dimensions;

uimsbf: 8 "Rating Description Length";
/frating_description_text()var

// A/65 Table 6.24: Multiple String Structure on p.42
uimsbf: 8 dim_number_strings "Number of Strings";

LOOP {

uimsbf: 24 "ISO 639 Language Code" ISO639LANG;
//lobsolete

//ARRAY: COUNT 8 uimsbf: 8 "ISO 639 Language Code" Hex;
uimsbf: 8 dim_number_segments "Number Segments";
LOOP {

uimsbf: 8 "Compression Type" Hex

== 0x00 "No Compression",

== 0x01 "Huffman Coding using English-language Program Title Encode/Decode Table",

== 0x02 "Huffman Coding using English-language Program Description Encode/Decode Table",
0x03 .. OXAF "reserved",

0xBO .. OxFF "User Private";

uimsbf: 8 "Mode" Hex

== 0x00 "Select ISO/IEC 10646-1 page 0x00, ASCII, ISO Latin-1 (Roman)",
== 0x01 "Select ISO/IEC 10646-1 page 0x01, European Latin (many)",
== 0x02 "Select ISO/IEC 10646-1 page 0x02, Standard Phonetic",

== 0x03 "Select ISO/IEC 10646-1 page 0x03, Greek",

== 0x04 "Select ISO/IEC 10646-1 page 0x04, Russian, Slavic",

== 0x05 "Select ISO/IEC 10646-1 page 0x05, Armenian, Hebrew",

== 0x06 "Select ISO/IEC 10646-1 page 0x06, Arabic",

0x07 .. 0x08 "reserved",

== 0x09 "Select ISO/IEC 10646-1 page 0x09, Devanagari, Bengali",

== 0x0A "Select ISO/IEC 10646-1 page 0x0A, Punjabi, Gujarati",

== 0x0B "Select ISO/IEC 10646-1 page 0x0B, Oriya, Tamil",

== 0x0C "Select ISO/IEC 10646-1 page 0x0C, Telugu, Kannada",

== 0x0D "Select ISO/IEC 10646-1 page 0x0D, Malayalam",

== 0x0E "Select ISO/IEC 10646-1 page 0xOE, Thai, Lao",

== 0xOF "reserved",

== 0x10 "Select ISO/IEC 10646-1 page 0x10, Tibetan, Georgian",

0x11 .. OxX1F "reserved",

== 0x20 "Select ISO/IEC 10646-1 page 0x20, Miscellaneous",

== 0x21 "Select ISO/IEC 10646-1 page 0x21, Misc. Symbols, Arrows",
== 0x22 "Select ISO/IEC 10646-1 page 0x22, Mathematical operators",
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== 0x23 "Select ISO/IEC 10646-1 page 0x23, Misc. Technical",
== 0x24 "Select ISO/IEC 10646-1 page 0x24, OCR, Enclosed Alpha-num",
== 0x25 "Select ISO/IEC 10646-1 page 0x25, Form and Chart Components",
== 0x26 "Select ISO/IEC 10646-1 page 0x26, Miscellaneous Dingbats",
== 0x27 "Select ISO/IEC 10646-1 page 0x27, Zapf Dingbats",
0x28 .. 0x2F "reserved",
== 0x30 "Select ISO/TEC 10646-1 page 0x30, Hiragana, Katakana",
== 0x31 "Select ISO/IEC 10646-1 page 0x31, Bopomopho, Hangul Elem.",
== 0x32 "Select ISO/IEC 10646-1 page 0x32, Enclosed CJK Letters, Ideo.",
== 0x33 "Select ISO/IEC 10646-1 page 0x33, Enclosed CJK Letters, Ideo.",
0x34 .. 0x3E "reserved",
== 0x3F "Select 16-bit ISO/IEC 10646-1 mode, all",
0x40 .. 0xDF "reserved",
0xEO .. OXFE "User Private",
== OxFF "Not Applicable";

uimsbf: 8 dim_number_bytes "Number of Bytes";

ARRAY: COUNT dim_number_bytes bslbf: 8 "Compression String Byte" Hex;

}: COUNT dim_number_segments;
}: COUNT dim_number_strings;

}: COUNT rating_region_count;

/| ==================
// Service Location Descriptor
/| ==================
DESCRIPTOR ServiceLocationDescriptor {
NAME:
"Service Location Descriptor";
BODY:
//descriptor_tag 8 0OxAl
//descriptor_length 8 uimsbf
reserved: 3;
uimsbf: 13 "PCR PID";
uimsbf: 8 number_elements "Number Elements";
LOOP {

uimsbf: 8 "Stream Type" Hex;
reserved: 3;
uimsbf: 13 "Elementary PID" Hex;
uimsbf: 24 "ISO 639 Language Code" ISO639LANG;
/lobsolete

//ARRAY: COUNT 8 uimsbf: 8 "ISO 639 Language Code" Hex;
}: COUNT number_elements;
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/| ==================
// Time Shifted Service Descriptor
/| ==================
DESCRIPTOR TimeShiftedServiceDescriptor {
NAME:
"Time Shifted Service Descriptor";
BODY:
//descriptor_tag 8 0xA2
//descriptor_length 8 uimsbf
reserved: 3;
uimsbf: 5 number_of_services "Number of Services";
LOOP {
reserved: 6;
uimsbf: 10 "Time Shift";
reserved: 4;
uimsbf: 10 "Major Channel Number" Hex;
uimsbf: 10 "Minor Channel Number" Hex;
}: COUNT number_of_services;
}
/| ==================
// Component Name Descriptor
/| ==================
DESCRIPTOR ComponentNameDescriptor {
NAME:
"Component Name Descriptor";
BODY:
//descriptor_tag 8 0xA3
//descriptor_length 8 uimsbf

//component_name_string()var
// A/65 Table 6.24: Multiple String Structure on p.42
uimsbf: 8 dim_number_strings "Number of Strings";
LOOP {
uimsbf: 24 "ISO 639 Language Code" ISO639LANG;
/lobsolete
//ARRAY: COUNT 3 uimsbf: 8 "ISO 639 Language Code" Hex;
uimsbf: 8 dim_number_segments "Number Segments";
LOOP {
uimsbf: 8 "Compression Type" Hex
== 0x00 "No Compression",
== 0x01 "Huffman Coding using English-language Program Title Encode/Decode Table",
== 0x02 "Huffman Coding using English-language Program Description Encode/Decode Table"

’
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0x03 .. OXAF "reserved",
0xBO0 .. OxFF "User Private";

uimsbf: 8 "Mode" Hex
== 0x00 "Select ISO/IEC 10646-1 page 0x00, ASCII, ISO Latin-1 (Roman)",
== 0x01 "Select ISO/IEC 10646-1 page 0x01, European Latin (many)",
== 0x02 "Select ISO/IEC 10646-1 page 0x02, Standard Phonetic",
== 0x03 "Select ISO/IEC 10646-1 page 0x03, Greek",
== 0x04 "Select ISO/IEC 10646-1 page 0x04, Russian, Slavic",
== 0x05 "Select ISO/IEC 10646-1 page 0x05, Armenian, Hebrew",
== 0x06 "Select ISO/IEC 10646-1 page 0x06, Arabic",
0x07 .. 0x08 "reserved",
== 0x09 "Select ISO/IEC 10646-1 page 0x09, Devanagari, Bengali",
== 0x0A "Select ISO/IEC 10646-1 page 0x0A, Punjabi, Gujarati",
== 0x0B "Select ISO/IEC 10646-1 page 0x0B, Oriya, Tamil",
== 0x0C "Select ISO/IEC 10646-1 page 0x0C, Telugu, Kannada",
== 0x0D "Select ISO/IEC 10646-1 page 0x0D, Malayalam",
== 0xOE "Select ISO/IEC 10646-1 page 0x0OE, Thai, Lao",
== 0xOF "reserved",
== 0x10 "Select ISO/IEC 10646-1 page 0x10, Tibetan, Georgian",
0x11 .. Ox1F "reserved",
== 0x20 "Select ISO/IEC 10646-1 page 0x20, Miscellaneous",
== 0x21 "Select ISO/IEC 10646-1 page 0x21, Misc. Symbols, Arrows",
== 0x22 "Select ISO/IEC 10646-1 page 0x22, Mathematical operators",
== 0x23 "Select ISO/IEC 10646-1 page 0x23, Misc. Technical",
== 0x24 "Select ISO/IEC 10646-1 page 0x24, OCR, Enclosed Alpha-num",
== 0x25 "Select ISO/IEC 10646-1 page 0x25, Form and Chart Components",
== 0x26 "Select ISO/IEC 10646-1 page 0x26, Miscellaneous Dingbats",
== 0x27 "Select ISO/IEC 10646-1 page 0x27, Zapf Dingbats",
0x28 .. Ox2F "reserved",
== 0x30 "Select ISO/IEC 10646-1 page 0x30, Hiragana, Katakana",
== 0x31 "Select ISO/IEC 10646-1 page 0x31, Bopomopho, Hangul Elem.",
== 0x32 "Select ISO/IEC 10646-1 page 0x32, Enclosed CJK Letters, Ideo.",
== 0x33 "Select ISO/IEC 10646-1 page 0x33, Enclosed CJK Letters, Ideo.",
0x34 .. Ox3E "reserved",
== 0x3F "Select 16-bit ISO/IEC 10646-1 mode, all",
0x40 .. 0xDF "reserved",
0xEO .. OXFE "User Private",
== OxFF "Not Applicable";

uimsbf: 8 dim_number_bytes "Number of Bytes";

ARRAY: COUNT dim_number_bytes bslbf: 8 "Compression String Byte" Hex;

}: COUNT dim_number_segments;
}: COUNT dim_number_strings;
}
// EOF

6-77






Using the Composer



Using the Composer
Composing a transport stream

Hey
1040
Compoger

Composing a transport stream

The Composer enables you to define and multiplex MPEG and ISDB single
transport streams. This example illustrates how to create programs and tables,
then multiplex them into a transport stream.

Step 1: Start the Composer

[E]MPEGscope Launch Pad

W | 5 | AR @ v HE| e B @
’ @
MPEGscope @ ||.|« @j 10104} DB X Nﬁ J ©
AT Anakzer| Fieo/Play | AT Table | DatsViewei| Composer |MuliTs Gen| Impsiments| Compliance | Video Audio | LIF Status | ShowMe Tips

8 Untitled - Composer M= E3
Fle “iew Muxhode Help
D& E| 2
- - — Parameters
= 5l Tables Transport IU
¢ %o PAT onPID 0 & 1.000000 £ sec Slirzem I
“ Programs
PS| Rate: I-I ! zec
Metwark, |15
r PID
Tranzport
I Rt ID.DDDDDD Wb / zec
Create ... | Edit.... | [VElete | Tables ... | |SE Setting&l Generate ... |

% The ISDB and DSM-CC features require the purchase of E6314A and E6315A, respectively. If you have not purchased
these licenses, you will not be able to create ISDB single transport streams and DSM-CC data carousels from the
Composer, and some user interface items will not be visible.
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Step 2: Enter transport stream parameters

E Untitled - Composzer HE B3
Fle “iew Muxhode Help
D& M| 2
Programs P :
— Parameters .
S8 T am If desired, change the
G35 Tables Transport ID default transport stream
- L-PAT on PID 0 2t 1.000000 / sec Slirzem I parameters.
“ Programs
P51 Rate: I-I 4 zec
Metwark, |15
I FID
Tranzport
r Rate: ID.DDDDDD Wb / zec ‘7
Create ... Edit.... [VElete Tables ... | |SE Setting&l Generate ... |
Parameters

Transport Stream
D
PSI Rate

Network PID

Transport Rate

The transport_stream _id is a field in the Program Allocation Table (PAT) which identifies the transport
stream and distinguishes it from other multiplexes in the network. Default is 0; valid range is from 0 to 65535
(0x0000 to OXFFFF).

The label for this parameter changes according to the table section selected. The PSI rate is the number of
times per second that Sl (Service Information) table sections will appear in the transport stream. Default is
once per second; valid range is from 0 to 20 times per second.

The network_PID is a field in the PAT which specifies the PID for the optional Network Information Table
(NIT). If you are adding a NIT to the transport stream, enable this field and enter the PID value. When you add
the NIT, ensure that its PID is the same value you entered here. Default is 16, the correct value for DVB NITs;
valid range is from 16 to 8190 (0x0010 to OX1FFE).

The rate at which to play (transmit) the transport stream file from the Recorder/Player. You can set a specific
transport rate or leave the field blank and allow the Composer to calculate the minimum required rate (as
determined by the component elementary streams). To set a specific rate, enable this field and enter a value
greater than the minimum required rate and less than 90 Mb/s.

Note: If you enter a transport rate and later disable the field, the Composer will gray out the value and use
the default calculated minimum required rate.
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Step 3: Create a program

E Untitled - Composzer M= B3
File  Wiew MuxMode Help

0@ [

Press the hex button on
: Paramet the toolbar to toggle
5| Tables Tranzport ID f|e|d VaerS frgm
-PAT on PID 0 at 1.000000 / sec Stream ID decimal to hexadecimal

Programs
PSI Rate: I‘I £ zec format'
Metwark |15
r FID
Tranzport
I Riate: ID.DDDDDD Mb / sec

Create .. Edit;... [elete Tables...l |EWE Settingsl Generate ... |

Program Murnber; |1 PMT PID |100 PCR Rate |14 /sec
, o o | I

Accept the default program

nUmbEr, PMT PID and PCR Widea | Audio I Data I Data Carousel I
rate, or enter different — = T o 5 E
values.
1 i
2 i
3 i
| =
5 i
E o =
Select ES .. I Stream Descriptors .. Delete Row |
¥ Default PID & Stream D Program Descriptors .. |
Help | QK I Cancel |

% The valid range for the PMT PID is from 16 to 8190 (0x0010 to Ox1FFE).

The PCR rate is the number of times per second the PCR will appear in
the transport stream. The valid range is from 5 to 30 times per second.
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Step 4: Define the video elementary stream

Create Program

Program Murnber: |1 PMT PID |1UU PCR Rate |14 /sec
. Widea | Audio I Diata I D ata Carousel I
(1) Select the Video tab.
ES FD | SweamiD [ PCR [4]
1 =
2 =
3 =
e L
5 =
E g |=
Select ES .. I Stream Descriptors .. Delete Row |
V' Default PID & . Program Descriptors .. |
Help | el |
Select ¥ideo ES Source EHE
Look in: Ia Sheams
Double click on the video
elementary stream you want Br02000k, mi2v
to include in the program. Br1 1000k m2y
foathall. may
Windmill m2e
File name: IEICYI:LE.m2v Open I
Files of type: I\-"idec- ES [F.m2v, *.es] j Cancel |

% You can add multiple video streams to the program. To add a stream, select a new row marker
then include another video stream.

You can also create a program without video elementary streams as long as the transport stream
contains at least one video stream.
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Create Program

Program Mumber: I'I

It you have disabled Default PID & Stream ID...

]
PMTPID [100 |

...enter a PID value from 16 to 8190
(0x10 to OxTFFE). This value cannot be
used by any other video, audio, private
data or data carousel stream, or by the
PMT PID.

@ ...enter a Stream ID value from
224 to 239 (0xEO to OxEF).

PCR Rate |'|4 / sec

Widea | Audia I Data | || aka Carousel I
ES [|" D | swe4lD | PCR \;I
1 |Estreams\BICYCLE m2yv 32 224 A - -
> = @ If you want PCR information
3 = placed in this stream, check the
7 = PCR check box.
= = You can insert PCR information on
= = one video PID in each program. If
you do not check the PCR box for
Select ES . I Stream Descriptars Delete Fow | any V|dEQ Stream,' The Composer will
automatically assign it to the first
video stream in the program. If the
¥ Default PID & Stream |0 Program Descriptors ... | program does not contam a VIdEOI
| stream, the Composer will assign it
to the first audio stream in the
| Hep | oK | Cancel | program. (A program must contain

at least one video or audio

Disable this option if you
want to manually assign
PID and Stream ID values.

elementary stream.)

As of the A.05 MPEGscope release, PCR PID information is local to each program.
This differs from previous releases where the Composer allowed PCR information
on only one stream in the entire transport stream. Previously, if you did not insert
PCR information from the user interface, the Composer assigned it during
multiplexing to the video or audio stream with the highest bit rate.

If you load a pre-A.05 .cfg file without PCR information assigned, the Composer
will automatically assign it to the first video stream /7 each program. If a program
does not contain a video stream, it will be assigned to the first audio stream.
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Prograrm Numbe: [1 FMT FID [100 PCR Rate [14 }sec
Videa | Audio Dae | DotaCaousel |
ES [ Fp [ Steamp [Pr=
1 |E\steams\BICYCLE m2y 3 224 (i
2 4
3 o
e 2
5 o
3 H &
Select E5 . Stream Deseriptars .. Delete Fiow

IV Default PID & Steam 1D

Help |_

Using the Composer
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@ If desired, define descriptors

for the video stream.

% The Descriptor List Setup dialog shows
the list of descriptors that have been defined
for this stream. You can add, modify, delete,
and reorder descriptor entries.

Descriptor List Setup Dialog [ %]
Descriptar Mame | Tag | Length | Standard |
l]x] | Downl Add ... | [ odifi.. | Eemoye | Clear all |

Deszcriptor Selection

Please choose which standard to use

IMPEI32

Select the standard to
use from the pulldown
list.

If you select Private
Tables, you must also
specify a Private
Definition (.pdv) file.
For information about
creating Private
Definition files, refer to
“Analyzing a private
table”, page 6-38.

Fivate Defintieriie: |

Flease chooze the type of descriptor to add

—
]

@ Double click on the video descriptor you
want to define.

Only descriptors that are applicable to video
streams will be displayed.

Descriptar Mame | Tag
video_strean_descriptor 0=02
higrarchy_descriptar 0«04
registration_descriptor 0=05
data_stream_alignment_descriptor 006

i Jnd _grid_ 0=07
wideo_window_descriptor 0=08
CaA_descriptor 0=09
150_E39_language_descriptor 0=0a
rultiplex_buffer_utilization_descriptar Ox0c
copyright_descriptor O=0d
rarimunn_bitrate_descriptor Ox0e
private_data_indicator_descriptar Ow0F
smoothing_buffer_descriptor 0=10
STD_dezcriptor 0x11
|IBP_descriptor 0«12

MHext Cancel
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The Table/Descriptor Editor dialog displays the fields, length, and field types of the
descriptor you have selected. Some fields also display an optional description.

To add more descriptors, repeat
the procedure on page 7-7.

Press OK when finished.
1 Table/Descriptor Editor |_[O] <]
target_background_grid_descriptor
Entry | M. Bits | Mnemnnicl Walue I Comment I
o Uhortizontal_size” - Hes 14 uimnsbf 0002 oK |
“wertical size" - Hex 14 uimsbf 0x07e0 |
uimshf — ]

Eriter#alie |
WEIIE
Description
el Fesnrd |
Delete
Fecod
Add
[escriptorn
[Velete
[Veserintar

Help |

| Click on the field and enter a
new value.

You can also select the Enter
Value button, then enter a new
value.

Press the Help button for instructions
on how to use this dialog.
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Descrptor List Setup Dialog |

Dezcriptor Mame | Tag | Length | Standard|

target_backaround_grid_descriptaor v B MPEGZ

[ | Du:uwnl Add ... | f it | Eemuye | Clear all |
ak I Cancel |

When you are finished adding
descriptors, press 0K.

% If you have included more than one descriptor, you
can reorder them by selecting a descriptor, then using
the Up or Down button. Descriptors will be added to
the stream in the order you list them in this dialog.
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Step 5: Define the audio elementary stream(s)

The Composer supports MPEG-1, MPEG-2, Dolby AC-3, and AAC (Audio Data
Transport Stream (ADTS) file format) audio streams.

Program Number: Ih PHT PID I'IEID PCR Rate |'|4 / sec

@ Select the Audio ideo Audia | Data | Cata Carousel I
tab. ES FID I Stream D I Stream Type | ]
i -
= =
3
i =
]
g -
Select ES ... I Streamn Descriptars .. | Delete Row |

V¥ Default PID & Su Program Descriptors .. |
Help |

Select Audio ES Source EHE

Lack, in: Iastreams j gl IE_
aud m2a
audioclip2.m2a
sudioclip3.m2a

Double click on the audio
elementary stream you want to
include in the program.

File: name: Iaudioclip'l m2a Open I
.. . Filez of wpe:  |MPEG Audio [*.m1a, *m2a >
% You can create a program containing only audio P I : ) J ﬂl

streams as long as the transport stream
contains at least one video stream in another
program. You can change the file filter to show
You can also add multiple audio streams to a MPEG, AC-3, or AAC audio fils.
program. To add a stream, select a new row

marker then include another audio stream file.
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Before you can multiplex an AC-3 audio file with the Composer, it must be aligned on an AC-3 syncword (0x0B77).

If you have demultiplexed an AC-3 audio stream from a transport stream file, it is likely that the AC-3 audio file will not be aligned
on the AC-3 syncword You can align the stream by processing the file through a synchronization utility called AG3_sync.exe to
drop all bytes occurring before the first syncword, as follows:

1 From the Windows NT® Start/Programs menu, select MS-DOS Command Prompt.
2 Change to the HP-Apps\Resources|bin directory.
3 Run the utility from the MS-DOS command line, using this syntax:

ac3_sync -i inputfilename -o outputfilename

If the input and output files are not in the C:\HP-Apps\Resourceslbin directory, you must specify the full path names.

If you have disabled Default PID & Stream
ID, enter a PID value from 16 to 8190
(0x10 to Ox1FFE). This value cannot be
used by any other video, audio, private
data, or data carousel stream, or by the

PMT PID.
If you have disabled Default PID &
Stream D, enter a Stream ID value
I 4 from 192 to 223 (0xCO to OxDF).
Progran Murnber: |'| PMT PID |1UU T PCR Rate |'|4 17
Wideno Audio | Data | ||1ata Carousel I
ES | FID I Stream D I Stream Type
1 |E:\streamshaudioclipl.m2a 33 132 0-04 MPEG-Z2 B3
3 w03 MPEG-1
- w04 MPEG-2
0206 AC-3 [DVE) @ MPEGscope detects and enters the
4 appropriate stream type for you.
5 However, MPEG audio streams
B = automatically default to MPEG-1.
To reset this field, select a new
SelectES I Strearn Descriphars .. Delete Row Stream Type from the drop-down
list.
¥ Diefault PID & Stream |D Program Descriptors .. | AC-3 audio streams default to the
ATSC standard value.

Help |

]9 I Cancel |
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Create Program

Prograrm Number: [1 FMT FID [100 PCR Rate [14 }sec
Yidea Audio Dala |  DataCaousel |
ES | FID [ SteaniD [ Steam Type /=
1 |E\streams\audioclipl.m2a ERIREED | EEDGEAS
2
La
e
L5
3 B

Select ES .

Stream Descriptors

Delete Fow

IV Default PID & Steam 1D

Help

l_ Descriptor List Setup Dialog [ %]

If desired, define descriptors
for the audio stream.

Descriptar Mame

| Tag | Length | Standard -
add.. | [ #ediv. || Benove || Cearal |

Descriptor Selection
IMF'EG2

Please chooze which standard to use

Select the standard to
use from the pulldown
list.

Bifvate Deffiorie |

Pleaze chooze the type of descriptor to add

=

Double click on the audio descriptor you
want to define.

Only descriptors that are applicable to audio
streams will be displayed.

Dezcriptor Mame | Taa
audio_stream_descriptor 003
hierarchy_descriptor 0«04
reqgistration_descriptor 005
data_stream_alignment_descriptor 0«06
CA_descriptar 009
|50 Janguage d Ox0a
multiples_buffer_utiization_descriptor 040c
copyright_descriptor 0w0d
mawimum_bitrate_descriptor 0x0e
private_data_indicator_descriptor 00F
smoathing_buffer_descriptar 0«10

Mext Cancel
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I1S0_E39_language_descriptor

Entry

M. Bits

To add more descriptors, repeat

the procedure on page 7-12.
Press OK when finished.

1 Table/Descriptor Editor |- [O] <]

Mnemanic | Walue

I Comment

= LooP
=) Record

- Hex

bslbf

0x02

K

i

[ap—
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Hearing impaired

Eriter sl

Wl
Description

el Fesnrd
Delete

Fecod

Add

[escriptorn

[Ielete
[Veserintar

FEEEEE |

Help

|
M

/ Click on the field and enter a
new value.

You can also select the Enter
Value button, then enter a new
value.

Press the Help button for instructions
on how to use this dialog.
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Descrptor List Setup Dialog |

Dezcriptor Mame | Tag | Length | Standard|
|S0_E39_language_descriptor 10 B MPEGZ

f it | Eemuye | Clear all |

ak | Cancel |

When you are finished adding
descriptors, press OK.

% If you have included more than one descriptor, you
can reorder them by selecting a descriptor, then using
the Up or Doewn button. Descriptors will be added to
the stream in the order you list them in this dialog.
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Step 6: Define the private data stream(s)

@ Select the Data tab.

Program Mumber: I'I

PHT PID |1UD PCR Rate |'|4 / zec

Video | Audio

Data I Data Carousel |

ES

FID | Tranzmizsion B ate [bits/sec) | |

m|m| | wfra | —

-

Select ES . I Stream Descriptars ... |

¥ Default PID & Stream ..

Help |

Select Data ES Source

@ Double click on the private data

stream you want to include in the
program.

Delete Fow |

“mbare |

Lok in:

I a streams

File name:

|F'rivateData.txt

Open |
j Cancel |

Files of type:  [Data ES [*m2d, *ta)

% You can add up to 10 private data streams to the entire
transport stream. To add a stream, select a new row marker
then include another private data stream file.
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It you have disabled Default PID & Stream ID...

@ ...enter a PID value from 16 to 8190 (0x10
to Ox1FFE). This value cannot be used by
any other video, audio, private data or data
carousel stream, or by the PMT PID.

L
Prograrn Mumber: |'|

PMT FID |1un T PCRRae |14 / sec Enter the bit rate to transfer
@ the private data stream. The

Video | Audio

valid range is 300 to
Data | DataCaousel | 5,000,000 bits per second.

ES

| FID | Transmiszion B ate [bits.-’sec]l /|

MM || —

EMstreamshPrivateD ata. tat

34 10000

-

Select ES ... I

Stream Descriptars ... Delete Row |

¥ Default PID & Stream 1D

agram Descriptors .. |

Help |

]9 I Cancel |

@ To add a private data stream descriptor,
follow the procedure on pages 7-7 to 7-9
or pages 7-12 to 7-14.
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Step 7: Define a data carousel

This step requires the purchase of the DSM-CC license (E6315A). In the current
release, the Composer supports only one-layer data carousels.

Create Progam ]
Program Mumber. I‘\ PMT PID {100 PCR Rate Im L

If you have disabled Default o |

@ Select the Data Carousel tab.

Audic | Data Data Carousel |
PID & Stream ID... |
D [ Cenfgston [ | (3) Select the Configuration button
...enter a PID value l in the first row.
from 16 to 8190
(0x10 to Ox1FFE).
This value cannot be
u_SEd by any Other SElestES | Stream "~
video, audio, private ' 4
data or data
™ Default PID & Stream 1D
carousel stream, or
by the PMT PID.
= = = = — DIl Message Settings

|_I Module |D Filename I Yersion H# I Size [KE) IDescnptors 21| nseti

' A | percse) I
Put the focus (single click [ 2 | DowlcadD [
with the mouse) on the entry | 3 e
in the list of modules that you e T'C“"SC"C_“U"'D|
want to define. % Block e [iogs

=n {CDownload

7 -Dovrlaa |429495?29

8
T — Decoder Madel
T - Bn [bytes] I‘I 536
Up | Down | Select File...l Delete Modulel Tatal ME] 0000000 Ik (i I‘IDDDDDD
: e Fin [bits/s] |1DDDDDD

[rmz)

m Select Module File [ 2]
elp |

Look in: IatBSt j ﬁl

Select the data file for the
module.

The maximum module size is
1,040,896 bytes. The file can
be of any type.

pron state03 himl

File: name: IstatsD'I it Dpen I
Files of type: 4l Files (%) = Cancel |
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@ Enter a Version # or
accept the default.

If desired, add descriptors for the module.

The Composer automatically includes a module_link
descriptor based on the order in which you list the

modules in the Data Carousel Settings dialog.

@ A Module ID value

is automatically
assigned if the
Default PID &
Stream ID is
enabled. If this
feature is not
enabled, enter a
Module ID value
that is unique
among module IDs
within the data
carousel.

Data CorousetSettngs N ="K
N i
! todule 1D Filename I \arzion H I Size [KB) IDescriptorsl‘l rlnsertios::ge Se:tmgs
— |32 E:Mesthstatz00 . himl 0 23.29100 [per cycle] I
% DownloadD ID
T TranzactionlD ID
5 Block Size
— (botes] |4DBB
=1 ICDownload
7 Sty |429498?29
g
T Decoder Model
[10] (Bn fbyes) 1%
Delete Mody' ezt I‘IDDDDDD
Cyele Time [G5000 Finisrs]  [1000000
ms) |
Help | (] 3 | Cancel |
Module Descriptor Settings > —=1| Leave the Name and Typﬂ
' — == fields blank if you do not want
- odule . :
Sme: | to include these descriptors.
Type: IteHh"htmI

The default value of -1 means the
compression_type_descriptor

is not included.

Leave this field blank if you do not
want to include a control _

descriptor.

Estimated Download

—

Time [zec):

The default value of 0 means

— |SDB Descriptors
Ewpiry Time:

cowot v[2o W[ i o

the estimated download
time_descriptor is not
included.

& 0m04

Paszed Seconds ID—
[zec)
Lons=z=sion;
K Qriginal
Type I‘I Size [bytes) 0

—
1

Contral:

The default value of 0x04
Passed Seconds = 0 means
the expire_desecriptor is not
included.

Hep | [ ok |

Cancel |

When you are finished defining
descriptors, close the dialog.

% Press the Help button for more information about each field in this dialog.
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To add more modules, move the focus to the next
available row and select the Descriptors button.
Follow the procedure outlined on pages 7-17 to 7-18.

You can add up to 256 modules to a data carousel.

Dato Corusol ottings )]
Module 1D Filemame | Wersion B | Size [KB] |Descript0rs'§ _:::1!:1;3:;98 Settings @ Enter values for the DIl
1 |0x20 E:MtestistatsOl. bl 0x0 23.29100 {per cycle] I-I (Datalnfolndication)
2 |— Message Settings, and
B PourloadD [3RE Decodgr Model ’
T Transaction|D I'I 47483648
5 Block Size
- ol |4055
= ICDownload I
L Scenario 423436729
g
T — ~ Decoder Model
F ~| | Bn[bwes) I-I 536
Up | Downl Select File...l Delete Modulel Total [MB) [0.022746 Fegn /] I-IDDDDDD
; . R [bitsds] I'I 000000
Cycle Time IBDDUD Met Bit A ate
[ms] [Mblzec] [DAELEE — 1]
Help | Ok l Cancel |
@ When you have finished (12) Enter a Cycle Time value. (14) When you have finished defining
adding modules, use the Up The Cycle Time is the period in the data carousel, close the
and Down buttons to order which the entire data carousel dialog.

the modules in the data
carousel. The Composer
multiplexes the modules in
the order you specify.

will be transmitted.

% The Net Bit Rate value is the bit rate of the data portion of the carousel, and does not take
headers or other overhead into consideration. It is calculated from the Cyele Time and the
total data carousel size. Rx and Rxn are the data transfer rates of a Transport System Target
Decoder (T-STD) model. To avoid buffer overflow, ensure that the rates exceed the Net Bit
Rate by at least 15%.

Press the Help button for more information about each field in this dialog.
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Create Program

Program Nurbs: [ FMT FID [0:54 PCR Rats [14 /sec
Video | Audio Data Data Carousel |
FID | Configuation /]
=] | A
2 | 7
. .
=
L5
& B

SEECUES Strieam Descriptars ... Delete Row

IV Default FID & Stream D

Help

If desired, define one or more

stream descriptors.
In this example a stream

identifier_descriptor is defined.

| Descriptor List Setup Dialog [ %]

Descriptar Mame

| Tag | Length | Standard -

add.. | by | Fenoe | Clearal |

Deszcriptor Selection

Select the DVB

standard from the
dropdown list.

Double click on the
stream_identifier _descriptor.

Pleaze chooze which standard o use CwE 'I
Prvate Defiterfie. | [..
Flease chooze the type of descrptor to add
Descriptar Hame | Tag ﬂ
retwork_name_descriptor 0=40
parental_rating_descriptor 055
private_data_specifier_descriptor Ow5f
short_smonthing_buffer_descriptor 061
zervice_descriptor 048
zervice_list_descriptor Owxd1
service_move_descriptor 0x60
short_awvent_descriptar O=dd
stream identifier descriphor 0«52
stuffing_descriptor Oud2
zubtiting_descriptor 0«59
telephone_descriptor 0«57
teletext_descriptor O=56
time_shifted_event_descriptor Ox4f -
bima m  mleibbm ] omariimm ol i [ . I
4| | ¥

Pl et

Cancel |
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i Table/Descriptor Editor

stream_identifier_descriptor

Entry Mnemaonic | W

------- "component_tag' - Hex uimzbf

Using the Composer
Composing a transport stream

Specify the component_tag
value.

Comment

|

‘alue

(2
SeTiptian
4d Hecard |
[Velete
Hecard
&l
[escriptor
[Velete
[escriptor
Descriptor List Setup [ %]
Descriptar Mame | Tag | Length | Standard |
stream_identifier_descriptor a2 3 OE Help |
[ odifi.. | Eemoye | Clear all |
(] 3 J Cancel |

Close the dialog.
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Pragram Humber: IUH1 PMT FID IUH54 PCR Fate |14 ! ec

Video |  Auda | Data Data Carousel |

20) If desired, add other data _
carousels to the program, FIlE Configuration |+
following the procedure outlined in 21
pages 7-17 to 7-21.

You can add up to 10 data carousels
to each program.

|| ] —

-

Selestbs Stream Descriptors ... Delete Row |

¥ Default PID & Stream D Program Descriptors .. |

Help | Ok Cancel |

ﬁ’\ To add an SDT (Service Description Table), EIT (Event Information Table), and data broadcast
descriptors to the transport stream, as specified in EN 301 192 (DVB specification for data
broadcasting), follow the general procedure outlined in “Define tables”, page 7-25.
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Step 8: Save program settings

Create Program

Program Mumber: |1

PMT PID IwU

PCR Rate |14 /sec

Viden |

Audio I Diata I D ata Carousel I
ES [ Po [ Sweamid [ PcR [<]
1 |E:hstreams\BICYCLE. m2v 32 224 ﬁ
2 =
3 =
| o
5 =
E g |=
Select ES .. I Stream Descriptors .. Delete Fow | @ TD add a preram
/ descriptor, follow the
: general procedure
¥ Default PID & Stream 1D Program Descriptors ... | i"LlStrated on pages 7_7
. to 7-9.
T 1 QK I Cancel |
(2) Select OK to save — — |
the program settings.
E Untitled - Composger HE B3
File “iew Muxbode Help
D& HE |2
Frograms o ;
[=- Tranzport Stream = SrameEers
E!--SI Tables Transport ID
- B PAT on PID 0.2t 1.000000 / sec Slirzem D
: - PMT on PID 100 at 1.000000 / sec
. B- PS| Rate: I1 /! sec
Expand the tree display to = PMT Pragram 1
see program information. i PCR on FID 32
i Metwark
- Video - on PID 32 w B
;[ Descriptors |
- target_background_grid_descriptor — Transport ID.DDDDDD Yy
= Audio - on PID 33 - Rate: =
«| | v
Create ... | Edite... [elete | Tables ... | |SIE Settingsl Generate .. |
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Step 9: Create additional programs

8 Untitled - Composer M= E3
Fle “iew Muxhode Help
O M| 2
Programs = :
=+ Transport Sheam = Arametsrs
E|--SI Tablesz Transport IU
¢ - PAT anFID 0 2t 1.000000 £ sec Slirzem I
- PMT on PID 100 at 1.000000 / sec
Em PS| Rate: I-I ! zec
=+ PMT Program 1
- PCR an PID 32
MHetwark
= Video - an PID 32 rep E
=- Descriptors =
‘- barget_backaround_grid_descriptar r Transport [57575000 Wb
=) budio - on PID 33 - rae | =
1| | v
Create ... | Edit.... | [VElete | Tables ... | |G e Settingsl Generate ... |

Create Program

Program Murnber: |2 PMT PID |1UU PCR Rate |14 /sec
To create another program, follow
the steps on pages 7-4 to 7-23.
Widea | Audio I Diata I D ata Carousel I
ES FD | SweamiD [ PCR [4]
1 =
2 =
3 =
| o
5 =
E g |=
Select ES .. I Stream Descriptors .. Delete Row |
¥ Default PID & Stream D Program Descriptors .. |
Help | QK I Cancel |

% You can insert up to 51 programs into a transport stream. However,
the maximum number of elementary streams in a transport stream is
also 51. The maximum number of private data streams is 10.
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Step 10: Define tables

The Composer automatically generates a PAT (Program Allocation Table) and a
PMT (Program Map Table) for the program(s) you define. You can also define
and multiplex DVB, ATSC, or private tables into the transport stream.

B Untitled - Composes M= B3
File  View Muxkode Help
0w W] ®
Programs
= 5 =
= 51 Tables Trahsport IU
- PAT on PID 0 &t 1.000000 / sec Sl (D
- PMT on PID 100 &t 1.000000 / sec
- PMT on PID 707 at 1.000000 / sec P51 Fate: I1 /sec
PMT on PID 102 at 1.000000 / sec
= Programs
: MNetwork, I
=1 PMT Program 1 r pﬁjwm [
i ~PCRonPID 32
i E-Vidso-onFID 32  Tranzport IU.UUEIEIEIU Wb ¢ 580
[=)- Descriptars = Rate:
4| | v
Create I Edit | [ElEte | Tables | |STVE] Settingsl Generate I
FID | Table Name [ Length | Standard |

% The Table List Setup dialog

shows the list of tables that
have been defined for this
stream. You can add, modify,
delete, change the table PID,
and reorder table entries from
this dialog.

i) | [P | | Bhenne 0] Fadd Wihsea | [Remove | | Cioar s

Select the standard to use from
the pulldown list.

If you want to create a private
table, select Private Tables
from the pulldown list, then enter
the name of the compiled private
table definition (.pdv) file to use.
For information on creating a .pdv
file, refer to “Analyzing a private
table”, page 6-38.

Table Selection = &

Flease choose which standard to use

|

Frivate Defiian iz |

Fleaze choose the type of table to add

|

Table Mame

Double click on the table you want to

define.

Master Guide T able
Temestrial Yirtual Channel Table
Cable Virtual Charinel Table
Fiating Region Table

Ewent Infarmation T able
Extended Text Table

Program Identifier Table

4

I

Mext | Cancel |
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The Table/Descriptor Editor displays the fields, length, and field types of the table or descriptor
you have selected. Some fields also display an optional description. Fields for DVB and ATSC
tables have default values provided, so you can quickly generate a table or descriptor.

@ If appropriate, select a different
Table ID or Table PID from its
pulldown list.

i Table/Descriptor Editor |

Master Guide Table

TablelD O W_l-l TablePID 0 [0lfb 7]

Entry I Mo. Bits I Mnemuﬂicl Walug

When you have finished

| Commert =] defining the table, press OK.

- Table Header
P b Msection_spntas_indicator - Decimal 1 bslbf 1

private_indicator 1 belbf 1
teserved 2 blbf 02
= Table Body
Tables Defined 18 uimsbf 0oom
-~ LOOP Tables Defined [TIMES)
rd
i+ "Tahle Type" -- Hex 16 uimshf 0x0000
uirmsbf
Table Type Yerzion Mumber' - Decimal ) uimzbf ag
MNumber Bytes" -- Hex 32 uirnsbf 000000000
eserved 4 blbf
able Type Descrptors Length 12 uirnsbf 1244
(= DESCHIF’TDHS LOOP Table Type Descriptor.
=1+ Deseriptar ~ Undefined
B LooP
= Recod
ioE - Hex g blbf (000
- Hex g blbf 000
- Hex g blbf 000
- ieserved 4 bislbf
Nezcintors | enoth 12 vimshf nnnn

Ok
The Composer will check the
values you have entered and
advise you of errors or
discrepancies.

il

Cancel

Enter alue

—

Terestrial VCT wi___ il

[escriation

Click on a field and enter a
new value.

You can also select the Enter
Value button, then enter a new
value.

£dd Recer
elete
Fiecard
A
[Wescriptan
[ielete
[Vesoripton

Help

L

v

Press the Help button for instructions
on how to use this dialog.
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Table List Setup E3
FID | T able Mame | Length | Standard |
a7 System Time Table 16 ATSC
a7 bl azter Guide T able 32 ATSC
a7 Terestrial Wirtual Channel T able 44 ATSC
a7 Cable Wirtual Channel T able B ATSC
a7 Rating Region Table 53 ATSC
16 Ewvent Information T able 25 ATSC
17 Ewvent Information T able 24 ATSC
18 Ewvent Information T able 23 ATSC
19 Ewvent Information T able 4 ATSC

[ | Du:uwnl [Eharme Bl Mu:udif_l,l...l Hemu:uvel Clear alll

ak | Cancel |

Continue defining the tables you When you are finished adding
want to include in the transport tables, press OK.
stream.

% If you have included more than one table, you can reorder them by
selecting a table, then using the Up or Down button. Tables will be
multiplexed into the stream according to their specified insertion rate and
the order they were defined. PAT and PMT tables always have the
highest priority.

You can also change the table PID from this dialog by selecting the PID,
pressing Change PID, and entering a new value.
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E Untitled - Composzer !EIE
File %iew kusbMode Help
D | 7
Proagramsz P t
=]~ Tranzpart Stream - SIAMELELS
= 51 Tables Transport ID
= PAT on PID 0 at 1.000000 / sec slizen U
- PMT on PID 100 at 1.000000 / sec
-- PMT on PID 101 &t 1.000000 / zec STT Rate: I1 / zen
B PMT an PID 102 &t 1.000000 £ sec
BESTT on PID 8187 at 1.000000 / sec
P et |1k
~MGT o PID 8187 at 1.000000 / sec m o IE
- TWCT on PID 8187 at 1.000000 / sec
- CWCT on PID 8187 at 1.000000 / sec r Trars)| art IEI.EIEIEIEIEIEI Wb / sec
- RART on PID 8187 at 1.000000 / sec Rate:
1]
Create ... | ity [elete | | S B SEtimn J Generate ... |

If desired, select a table in the tree
display and change the default table
insertion rate.

The label for the table rate changes
according to the type of table selected.
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Define the programs
(elementary streams,
tables, descriptors,
and program
settings) for the
transport stream, as
illustrated in the
previous steps.

Step 11: Define an ISDB single transport stream

This step requires the purchase of the ISDB software license (E6314A). You can
define an ISDB single transport stream from either the Composer or the ISDB
MultiTS Generator. When you use the Composer, as illustrated in this step, you
can specify elementary streams and tables along with the TMCC (Transmission
Multiplexing Configuration Control) trailer. When you use the ISDB MultiTS
Generator, you start with a predefined MPEG transport stream then define the
TMCC trailer only. However, the ISDB MultiTS Generator also allows you to
define more than one TMCC section and assign different modulation modes and
other TMCC information to each. Refer to “Using the ISDB MultiTS Generator”,
page 8-1, for more information.

mUnlilled - Composer M= B3
File  “iew NEIEEERNEE H
0 = | MPEG |
m v |SDB Single TS
e
Tograms . X
(=l Transpart Stream " @ S?le':t the ISDB
E| 51 Tables Transport ID— Slngle TS
. E-PAT onPID 02t 1.000000/ sex Stream 1D multiplex mode to
- PMT on PID 100 at 1.000000 / sec enable the ISDB

: WITa on PID 16 at 1.000000 ¢ sec
B- Programs

£ PMT Frogram 1
- Videa - on PID 32

MITa Rate: I‘I £ zec
Metwark |15
r FID
Single TS
I Bit Biote: |4D.DSB?50 Mb / sec

Settings button.

Create ... | Edit ... | Delete | Tables ... | Generate ... |
ISDB Single TS Setting
Modulation Modes 5
Nul Modulation # Slats FIDz
Null [Unsed =] |u Select FID |
Nul 5”“3'3: SR
Mul i |u e o |
(3) Select the first modulation UPSk(l /2) T
A QAPSK[243] 1] Selest Blls
mode to use in the ISDB OPSK[3/4] —I
single transport stream. R [ el
The modulation modes are TCEPSK(2/3
i ™ Broadcast u
ordered least to most efficient okt I
in the dropdown list.
Help | QK. I Cancel
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@ Select the number of slots to allocate to this modulation mode.

Except for TC8PSK(2/3), which has no dummy slots, modulation modes
are assigned in multiples appropriate to their inner code rate (the
number in parenthesis). Refer to “Rules for slot assignment:”,

page 8-14 for more information.

ISDE Single TS Setting

BPSK

Hull

Hull
Hull

tadulation Modes

Modulation # Slots FIDs
s =] [ "

Emergency
[ Broadcast
Contral

Assign one or more PIDs to the
modulation mode by double clicking
on the PID to move it to the
assigned column.

% Normally the PAT and PMT are

assigned to the least efficient
(most robust) modulation mode,
whereas a large stream, such as a
video elementary stream, is

assigned to a more efficient mode.

PID Selection E3

FID | Usage 00000
0:0000  PAT 0x0064
020010 5l Table
0x0020  mpeg?_video - Program 1 i |

PHT

E|

<] | B

(] I Cancel
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ISDB Single TS Setting |

| b odulation Modes _
bl odulation # Slots

Expand the tree
to see PID g”gggg [erskii =] |4 Select PIDs
assignments. ”

= OPSK[2/3) [oPskza =] IE— Select PIDs

=l BFSK

0=0010

= TCEPSE[2/3) | TCAPSK[2/3] = I |24 Select PIDs

0=0020

Wl I Urized - I I':' Selech Flls
Emergency
[} Broadcast I34

- LEBE

Control
’ ak I ncel
(6) If desired, include other modulation When you have This field displays the
modes (up to four in total), then finished defining the total number of
assign slots and PIDs to each. mod'ulation mode assigned slots.
The order in which you assign modes settings and TMCC
does not matter. The Composer trailer, close the
reorders them most to least efficient dialog.
when multiplexing.

Enable this field to set the
emergency broadcast data field
in the TMCC trailer.

The following information may be helpful when selecting the modulation mode and assigning slots for a specific PID:

1 Note that each slot can carry data at approximately 1 Mb/s.

2 Check the size and bit rate of the elementary stream on the PID for which you want to assign a modulation mode.

3 Note the inner code rate of the modulation mode you are selecting. For example, QPSKI(2/3) carries PID data on only two out
of three slots. The third slot is a dummy slot.

4 Enter the correct number of slots to ensure that the complete file can be multiplexed, taking into consideration the bit rate and
size of the file plus the inner code rate of the modulation mode.

If you receive an abnormal termination with a decoder buffer underflow message when you attempt to generate the stream, try
increasing the slot size (in increments appropriate to the modulation mode) then regenerating the stream until multiplexing
terminates normally. During multiplexing the Composer displays information about the TMCC trailer and transport stream
components—such as the bit rate of each elementary stream—which can help you determine the correct number of slots to
assign.
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Follow the procedure outlined in the next step
to generate the ISDB single transport stream.

n Untitled - Composzer M= B
File “iew kusMode Help

DS || 2

Proagramsz

— Parameters
=]~ Tranzpart Stream

= 51 Tables Transpart ID
. B PAT on PID 0 5t 1.000000 / sec slizen U
- PMT on PID 100 at 1.000000 / sec

E----NITa on PID 16 &t 1.000000 / sec MITa R ate: I-I /zec

El F'_ru:ugrams
=+ PMT Program 1
; Metwork,
- Videa - on PID 32 g E
Single TS
r Bit Frate: |4EI.IIIEIB?5EI Mb 4 sec
Create ... Bt [NEfefe | Tal:ules...J Generate ... |

This is a display field only In ISDB Single TS mode. The
checkbox is disabled and the rate cannot be set directly. The
Single TS Bit Rate is calculated as follows:

56.61 Mbjs x total no. of slots used
‘ 48
where 48 is the total number of possible slots
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Step 12: Generate a transport stream

If the Composer encounters an error, such as an invalid
elementary stream, multiplexing will stop. If no errors
are encountered, the Composer displays a successful
completion notification. The OK button will be enabled
when multiplexing is complete. You can press Cancel
any time to stop multiplexing.

After the transport stream file is successfully
multiplexed, you can play it from the Recorder/Player or
analyze it from the Protocol Data Viewer.

12 Untitled - [_ O] x]
File  Wiew 3
[0 = - —
Progiams oo ongeTs | - (1) Select the n}ultlplexmg mode.
El- Transport Stream < [ Use ISDB Slngle TS mode
s dyanspatt o for IS[%B streams. Use MPEG
RPMT Program 1 mode for all other types.
- PCR on PID 32 STT Rate: I‘I /zec
2- V_ideo -on FID 32
[ Descriptors
target_background _grid_descriptor r E%work I‘IB
- Audio - on PID 33 —— 1=
= D_esc:riptors Tranzport ID.DDDDDD T PO AT LUETD)
- 150_639_language_descriptor ILI u Rate: Mb / sec Save in: Ia streams =1 gl i
1 »
Create ... | Edit.. elete | Tables ... | |5E: Settingsl Generate ...
@ Select Generate.
File name: am Save I
Save a3 lpe: ITranspm Stream [*.ts] j Cancel
Enter a name for the transport
stream file, then select Save
to begin multiplexing.
The Composer provides run-time feedback—bath status
and error information. Typically, you should see a
startup greeting, analysis report of all the programs and
elementary streams, some multiplexing statistics, and Generating Stream
completion notifications.
Progreszs:

Compozer Messages:

Strearn time 0:00:04 PACKET 53031 ;I
Strearn time 0:00:06 FACKET BE353

First wideo PTS=26273
|Lazt video PTS=476273

:Hormal Termination

Save Meszages QK I Cance] |

You can save status and error messages to a text file
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Step 13: Save the configuration

E Untitled - Composzer

Wiew MuxMode Help
| Hew... Chel+M t@
Open... Chl+0
Save Chil+5

— Parameters
EEE =

Tranzpork
1000000 / sec Stream |0

1000000 7 sec

IU
L P51 Rate: I-I 4 zec
|1E

S E3

MHetwark
I FID

ansport |n.nnunun Mh / sec
EI .t’-‘«_uu_
K0 I

Create ... | Edits.: - J

Save Az

Save in:

Select the directory then enter a name for
the configuration file. Later you can load
the file, edit the configuration, and create
another transport stream.

File name: |test1 .cig Save I
Save az hype: |Eomposer Files [*.cfg) j Cancel |
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Step 14: Edit a program

E Untitled - Composer

IS B3
Ele “iew HMuxMode Help
O3 ||| ?
Frograms 5 t
E- Transpart Sheam SIAMEtSrs
- 5l Tables Tranzport ID
=8 Programs Stream 1D

(1) Select the PMT
Program entry of the
program you want to
redefine.

MT Program 1
+- PMT Program 2
- PMT Program 3

Edit ...

Create ... |

STT Rate: I'I 4 gec
Metwark |1 B
r FID
Tranzport
r Fiote: ID-UUElIJElD Mb / sec

Delete |

Tables: | |iEDEEE |

Generate ... |

% @ Regenerate the transport
IMPORTANT stream.

Create Program

@ Redefine the program by changing the
elementary stream files, PIDs, Stream
IDs, PMT PID, or any other information

you have specified.

To remove an entire stream entry,
select the row marker and press

Delete.

(3) Close the dialog.

Program Mumber: |1

PMT PID |1UD PCR Rate |14 / sec

Widea | Audio I Diata I D ata Carousel I
E5 FID Stream |D PCR |+
U |E streamshBICYCLE . mav
2 i
5
5
5
E g =
Select ES .. I Stream Descriptors .. Delete Row |
¥ Default PID & Stream D Program Descriptors .. |
Help | 1 QK Cancel |
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E Untitled - Composzer
Fle “iew Muxhode Help

Step 15: Delete a program

S E3

(1) Select the PMT
Program entry of the
program you want to
delete.

LK
Programs . t
=1 Transpart Sheam Sl
G- 5l Tables Tranzport IU
El Programsz Stream 1D
SEFMT Frogiam 1
- PMT Program 2 STT Rate: |1 { sec
- PMT Program 3
Metwark, |15
r FID
Tranzport
o Fiote: ID.DDDDDD Wb / zec

Create ... | Edit ... |

Delete |

Tables .. | I5DE Settings |

Generate ... |

@ Delete the program.

IMPORTANT %

Regenerate the transport

stream.
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Step 16: Edit a table

@ Untitled - Composer
File Wiew MuxMode Help

T B3

DE ||| 2

Programs

=) Transpart Stream

-5l Tables

= PAT on PID 0 at 1.000000 / sec

PMT on PID 100 at 1.000000 / sec
PMT on PID 101 4t 1.000000 / sec
PMT on PID 102 at 1.000000 / sec
STT on Pl o]
MGT on PID 8187 4t 1.000000 / sec
TWCT on PID 8187 at1.000000 / sec
CWCT on PID 8187 at1.000000 / sec
FRT on PID 8187 at 1.000000 / sec

4|E

Transport I—D
Stream D
STT Rate: |1 Fs8c
Network I—WE

™ Fp

Transport
= Fite: 0000000 Mb / sec
D

Gieaten | | Bt | [ 0eRE | [rablesi| | IE0EEE LS Gererate . ‘

% IMPORTANT

@ Regenerate the transport stream.

Table List Setup

@ Select the PID of the table you
want to edit. To change the
PID, click the Change PID
button and add a new value.

Press Modify to open the
Table/Descriptor Editor.

After editing the table, you
can use the Up and Down
buttons to reorder tables.
Press OK to close the dialog.

FID | Table Mame | Length | Standard |

B System Time T able 16 ATSC
Master Guide T able 23 ATSC
Temestrial Yirtual Channel Table 44 ATSC
Cable Virtual Charinel Table B ATSC
Fiating Region Table h3 ATSC
Ewent Infarmation T able 4 ATSC

Up | Downl EhangePIDl Add ... | Modify...l Hemovel Elearalll

i Table/Descriptor Editor

System Time Table
Table D O |Oxed  STT i

Enty

Table PID  0x | O1ffb -

5 Table Header
== "sztion_syntat indicatar” - Decimal
private_indicator
reserved
- Syrtas Header
“Table ID Extension” -~ Hex
reserved

@ Edit the table, then press OK
to close dialog.

“Protocol Version” -- Decimal
1 Table Body

“System Time" -~ Hew

“"GPS UTC Offset” ~ Decimal
~--"DS Status” - Decimal

reserved

DS Day of Month" - Decimal
“-"05 Hour" - Decimal

DESCRIPTORS LOOP

=] B3
| Mo.Bits | Mremanic | Walue Comment
oK
1 bkt 1
1 belbt Cancel
2 bibt
16 uimsbf  0xD12¢ Table ID Extensio...
2 bibt
s [T Enter Yalie
1 [

vimshf
vimshf

[}

EllE
Dessi o

8 uimsbf 000 £ Feoard
2 vimstf  0x00000abe DEEE

8 uimsbf 000 Seconds (el

1 bsbf 0 Mot in daylight sa... 7

2 bbbt UEserpton
5 uimshf 24 e

8 umatt 010 Wzsaiia
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Step 17: Delete a table

& Untitled - Composer [_ =] <]
File  Wiew Muxhode Help

DS M| ?

Programs
= T_ranspnrtSlream -

[z 5l Tables Transport IU
i =-PAT an PID D at 1.000000 £ sec Stream D
{ | BE-PMTonPID 100 at1.000000 / sec

MT on PID 107 5t 7.000000 ¢ sec STT Rate: I1 /sec
MGET an PID

-t [T % IMPORTANT
- TWCT on PID B187 at 1.000000 / sec

-~ VLT on PID 8187 &t 1.000000 / sec - ;f:t';sﬂoft IU.EIUUUUU Mb ¢ sec

- RAT on PID 8187 at 1.000000 / sec -
G

5 Regenerate the transport

Create | Edit Delete I Tables | |GIE Setlingsl Generate | STream'
Table List Setup x|
FID | Table Mame | Length | Standard |
187 System Time Table 16 ATSC
aar Master Guide T able 26 ATSC
a8y Termestrial Virtual Channel T able 44 ATSC
aav Cable irtual Channel Table E ATSC
a1a7 Fiating Fegion T able X} ATSC
2k Event Information T able 4 ATSC
27 Ewent Information T able 4 ATSC
28 Event Information T able 4 ATSC
29 Ewent Information T able 4 ATSC
£ 30§ Program [dentifier T able 3 ATSC
(1) Select the PID of the table
you want to delete.

Up | Down| ChangePin| add.. | Eify_: Hemovel Clear aII|
Ok I Cancel |

@ Delete the table. @ Press OK to close
the dialog.
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Creating a single transport stream

&DB This example illustrates how to create an ISDB-S single transport stream from an
MUITS Gen MPEG-2 transport stream.

Step 1: Start the ISDB MultiTS Generator

[E]MPEGscope Launch Pad [x]
0.
@ MPEGscope & limé[
e1|_Composer Impaiiments

i M7 S Generafor- MultiTS3

File “iew Relative TS TMCC Section Generate ‘window Help |

D re?
Zlzl

Slot / Relative TS Information

1?'0_ 25'0_ 33'0_41

o

AT
A

:

;ﬁl

;f|
T

m . om @ & W o =

@

Order of Change:

T

Expanded D ata (high 30 bitz); [0x0

'

Rx/T#Confrol: 0:0 Expanded Data (low 32 bits):  [0=0
Fill in slot information |
automatically Anply Help |
Single TSz |Muﬂi T3
EJ" Marme | Timeline |
T |
TMCC | |
S P I 1 P P =i
AR [RI Timeline / e =
Ready 2
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i Ml TS Generafor- MuliTS9

Ok

(1) Assign a Relative
TS ID to the stream
you are including.

Add Single TS

5

e
A Edify Siaale 15 Setting

Relative

m-as-ul

|
T|1
. f

File Wiew | Belative TS TMCC Section Generate Window Help |

150

Step 2: Specify an MPEG-2 transport stream file

1[=1 3

Telative TS Infomation

.
o

(T

25 [0 33'0_41
I I
'D—3E|D—43
_3E|U_44
27'0_

0

S
o

Order of Ck
Rix/TxContrc
Single TSz |Muli TS |
2| Wame [ TimeLine
i
THMCC |
e SEO 5P

T [R1], Timetine /

Look jn: |@ test j ﬁl

Double click on the file
you want to include.

File name: Itest_str‘l tzp Open I
Files of type: ITransport stream(® bz tzp] j Cancel |
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Creating a single transport stream

Step 3: Define TMCC data

Modulation mode: Mumber of glots:
BPSK[1/2] 'l I‘IB
Onused @ Enter the number of slots to
ID . .
Eppgﬁ[ﬂﬁ]] allocate to this mode in the
gggﬁgﬁ} [o framing structure for this
APSK[5/6 |— stream.
QPSK[?JS] | v
(1) Select a modulation TsiD: i
mode frUm the deP' " Emerges|zp Boardcast
down list.
Cancel | QK I
@ Enable this field if the @ Enter the 16-bit MPEG-2 transport
stream is carrying stream ID of the stream.
emergency broadcast This value is specified in the PAT
data. {Program Allacation Table).
Modulation mode: Mumber of glots:
|Tcapski2/a 7] [1&
If desired, select other modulation Jopskse) x| e
modes for the stream (up to four [orski =] s
different modes) and enter the
number of framing slots to use for lepskizz =] l¢
each. L

™ Emergency Boardcast

Cancel | (] 3 I

Close the
dialog.

8-4



i M7 S Generafor- MuliTS 3

Using the ISDB MultiTS Generator
Creating a single transport stream

File “iew Relative TS TMCC Section Generate Window Help |
D>
BN e wuriTs3 [CEI=]
Relative TS 0 -
file marne: E:\testitest].ts —Slot/Relative TS Information —————————————
madulation mode: TCAPSK[24
Mumber of slots: 16 1@ 9 |0 17 |0 25 |0 33 In 41 ID
modulation mode: QPSK(5/E]
Humber of slots: B 2 |0 10 |0 18 |0 26 |0 34 IU 42 IU
modulation mode: QPSK/2)
a o 1 |0 13 |0 27 |0 35 IU 43 IU
Murmber of slots: 4
madulation made: BPSK 4 |0 12 |0 20 |0 28 |0 36 IU 44 IU
Murber of slots: 4
Emergency Boardcast: 0 5 |0 13 |0 21 |0 2 |0 I ID 45 ID
Buffer Reset: 0
g |0 14 |0 22 |0 30 |0 38 ID 45 ID
TMCC Traller: 000 0x74 0x14 Oxl
70 15 |0 23 |0 31 |0 ] IU 47 ID
g |0 16 |0 24 |0 32 |0 a0 ID a8 ID
Order of Change: 0 Expanded Data (high 30 bits): |0x0
RixdTwControl: 00 Erpanded Data [low 32 bitg], | 0=0
Fill iry slat information |
automatically Apply Help | |
K S *
Single TSz |Muli TS |
2l Wame [ TimeLine |
e | |
57O SFET SFE SFT23 SFTEE SF205 SFZ46
T4 A% [R1]s, Timetine /£ | ¥
Ready MNLUM i

@ If desired, change the default
settings for other TMCC data
fields, then apply the
changes.

% The information you enter above and at the Single TS Setting dialog is
incorporated into the first 8 bytes of the TMCC (Transmission Multiplexing
Configuration Control) 16-byte trailer.

MPEGscope does not add Reed-Solomon coding to the last 8 bytes of the
TMCC trailer. Currently these bytes are set to zero.
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Step 4: Define additional TMCC sections

You can define one or more additional TMCC sections, and assign different
modulation modes and TMCC data to each, as long as the total number of slots
for each Relative TS remains the same throughout all TMCC sections.

i Mol S Benerafor- MultiTs2

File Wiew Relative TS | TMCC Section Generate Window Help |

DESHG | >
————————| ¥ [_10] ]|
Relative TS5 0 i |
file name: E:\test .tz “lat # Relative TS Information
modulation mode: TCBPS
Murnber of slats: 16 ! 25 IU 3 IU 41 IU
modulation mode: GQPSK[5/6)
Murnber of slats: B 7B ID 34 ID 42 ID
modulation mode: QPSK1/2) A ID ID
Murnber of slats: 4 * 43
modulation mode: BPSEK 6 IU 44 ID
Murnber of slats: 4 —_—
Emergency Boardcast: 0 45 ID
Buffer Reset: 0 15 ID
THCC Trailer: 000 0x74 0414 Ox

Order of Change: [U

I_ THMCC Section Setting E3

Rx/TxContral:

KNS [ Start at Super Frame: I'“:”:I
Single TSz |hl1u|h' T5 |
EJ" Mame | TimeLine Ok, I
THCC |
5FO SFAT PR SFTES SF TR SF 205 SF 246
[ o8 AL, Timeline _"_l_l‘ 1

O

Enter the super frame
number where you want
the TMCC section to start,
then press OK.
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i Mol 7S Benerafor- MultiT51

File “iew FHelative TS TMCC Section Generate ‘Window Help |
DESEE >a?
=L MR wuiiTsi AEE
in Slat # Relative TS Infarmatian
modulatic
Number of sTots. K 3 [o 17 ID 25 ID I3 ID 4 |u
modulation mode: .
Murnber of slats: ) lD 18 ID 26 ID 34 ID 42 ID
modulation mode: « |
ID ID ID ID
Murnber of slats: 4 19 & * 43
modulation mode: BPSEK (] 28 IU 36 IU 44 ID
Murnber of slats: 4
Emergency Boardcast: 0 3 ID £l ID 45 ID
Buffer Reset: 0
38 ID 48 ID
TMCC Trailer:  0x00 0x74 0x14 0462
[o 47 ID
I T o
Order of Change.
R/ TxControl |L
; Single TS Setting
Miodulation mode: Murnber of slots:
K [+
Single T5s  [Mui 75 | |15

:’:III Mame | Timeline IGPSK[EJ"B] j IE
_ ersro = E

THCC |

5FD Fa sFez 5 [Urused 7| |'J
[l 008 (e Timeline TS 10: I1

[ Emergency Boardcast

Using the right mouse button, open the Single TS Cancel | oK I
Setting dialog and make the desired changes to

the TMCC data for the new section.

% When defining new sections, you must adhere to the following rules:

1 You can change the MPEG-2 TS ID, emergency broadcast flag, modulation modes, and slot assignments in
each section; however, the total number of slots for each Relative TS must remain the same.

2 You cannot add new Relative TSs to additional sections, although you can substitute different MPEG-2 TS files
by removing a Relative TS, then specifying a new file for that Relative TS number.
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T Ml 7S Generator- MulliTS2

Press the arrow buttons to
view other TMCC sections
you have defined.

Increment the Order of
Change field each time you
create an additional section,
then make any other desired
changes to TMCC data.

” File “iew Relative TS TMCC Section Generate Window Help |
IEEEEIEERE
EEN ™ uiiTs2 [CEI=]
Relative TS 0
file marne: Ex\bestl.ts Slat / Relative TS Information
madulation mode: TCAPSK[Z,
Mumber of slots: 16 1 ID q ID 17 |0 25 |0 a3 |0 41 |0
modulation mode: QPSK(5/E]
Humber of slots: B 2 IU 10 IU 18 |0 26 |0 34 |0 42 |0
modulation mode: QPSK/2]
Murnbe of slats: g a IU " IU 13 |0 27 |0 35 |0 43 |0
Ernergency Boardoast: 0 4 IU 12 IU 20 [0 28 [0 3 |0 44 |0
Buffer Reset: 0
TMCC Traler. 0400 074 014 Ox s oz ap A [wf | s
E ID 14 ID 2z |0 30 |0 38 |0 46 |0
7 IU 15 IU 23 [0 3|0 33 |0 47 |0
a ID 16 ID 24 |0 32 |0 40 |0 48 |0
Order of Change: 1 Expanded Data [high 30 bits): |00
R/ TxContral: O Expanded Data [low 32 bitg}: | 0#0
Fill ity slat ink ti
frtsrn | [ | e |
K o
Single TSz |Muli TS |
2l Wame [ TimeLine |
TMCC ‘ |
5FO SF41 SFB2 ' SF|3 SFT6S SF 205 SF 246
T4 A% [R1]s, Timetine /£ IE ¥
Ready = VA
The current TMCC section Press Apply to
is highlighted. apply your changes.
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Step b: Generate a single transport stream

il M7 S Generator- MultiTS1
File View Relative TS TMCC Section | Generate Window Help |

O=Wa | B> 5 & 7 [ Generate MuliTs

1=l B
Relative TS 0 =
I h R I |V file name: E:\test] ts ‘stive TS Infarmation
@ Se ECt t ehe at e modulation mode: TCAPSK2/3) :
TS. Mumber of slots: 16 25 |0 33 |0 41 |0
madulation mode: GPSK[5/E]
Number of slots: E A l— 34 IU— 42 IU—
madulation mode: GPSK[3/4) s I—D 43 I—U
Muriber of glots: 4 <
madulation mode: UPSK[1/2) 3 |0 44 |0
MNuriber of slots: 4 .
Emergency Boardcast: 0 70 45 |0
Buffer Reset 0 0 46 [0
THMCC Trailer:  0x00 0x74 0214 0x64. -
47 |0
£ 48 |0

Order
R/ Tul
I | 1
Single TS5z |Mul|i T5
Z[ Name [ TimeLine
—
ThCC |
5FO SF41 SFB2 —
AR Timetine /

Convert the selected ts inta single ts Save Az 21]

Save jn: |@ test j ﬁl

Enter a name for the i
single TS file. MPEGscope File name: — test_stream Save I
will save the file with an Save s ype: [15DB - Single 15 - ~iscb) =l Concel_|

.isdb1 extension.
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Creating a multiple transport stream

&DB This example illustrates how to define an ISDB-S super frame structure and
MultiTS Gen

create an ISDB-S multiple transport stream.

Step 1: Start the ISDB MultiTS Generator

[E]MPEGscope Launch Pad [x]
0.
@ MPEGscope & limé[
e1|_Composer Impaiiments

i Melt7S Geperafor- MultiTS9

File Wiew Relative TS TMCC Section Generate ‘Window Help |

O = H &l -5 e 2
=

Slat / Relative TS Infarmation

o

ﬂﬂﬂ%ﬂﬂﬂﬂ
5
_fl
:
:

ST T

@

Order of Change:

T

Expanded D ata [high 30 bits); |0=0
Ri=/TuCantral: 00 Expanded Data (low 32 bits]:  |0x0

Apply | Help |

Fillin slat information

automatically
Single TS5z |Muﬂi T3
HJI Mame | Timeline |
TMCC | |
o PO 5P SPD PO 5P S
|4| 4| blMI\ Timeline | _|_|4 1=
Ready G
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Step 2: Select the transport stream files

You can generate an ISDB-S multiple transport stream from either MPEG-2 TS files or ISDB-S single TS files. This
example uses ISDB-S single TS files. If you use MPEG-2 TS files, the Single TS Setting dialog will appear as soon
as you select a file, and you will need to enter TMCC data, as illustrated on page 8-4.

i Ml TS Generafor- MuliTS9

@ Assign a Relative

TS ID to the stream

you are including.

File Wiew | Belative TS TMCC Section Generate Window Help |
- 3
0) o2 [ AddTS |
£dd Single T5
— Femove [ (O] x]
e ;
£ AU ! Relative TS Information
T s a@fo al
26 |0 34 |0 42 |0
0 35 |0 43 |0
4 T w D | alo
5 7 |0 45 [0
& I 1 46 [0
7 [ T o
8 o < [0
Order of Che N
Rix/TxContral.
Single TSz |Muli TS |
2| Wame [ TimeLine
M |
e SEO 5P Open HE
T [R1], Timetine Loak in: Ia test j | rj(l I |

Add & new ts as relative ts 0

@ Double click on the file
you want to include.

|l restz skt
test.isdb1

File name: Itest‘l Lizdbl

Open I

Filez of type: IISDB - Single TS - [*isdbl)

j Cancel |
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@ If desired, add
another single TS
file, using the next

Relative TS number.

You can add up to
eight files.

i Ml TS Genaralfor- MuliTS9
File Wiew | Belative TS TMCC Section Generate Window Help |
- 3
0@ (o TS | (
FRelative T5 0
— 1[=1 3
Relative TS . .
file narr. oy Singls 175 Seiling “lat / Relative TS Information
madulation mode: TCAPSK[Z,
Mumber of slots: 18 0 25 |0 33 |0 41 |0
modulation mode: QPSK(5/E] =
Humber of slots: E % |0 0 42 |0
modulation mode: QPSK/2] o I—D 5 I—D 43 I—U
Mumber of shots: 4 — A
modulation mads: BPSK 4 0 38 |0 44 |0
Murber of slots: 4 —
Emergency Boardcast: 0 ¥ |0 45 |0
Buffer Reset: 0
E B |0 46 |0
TMCC Traller: 003 074 0x14 Ox
7 | D_ 47 |0
8 | 48 [0
COirdes of C
FixzAT=Conki N
l
K o
Single TSz |Muli TS |
2| Wame [ TimeLine N
THMCC |
SFO SFET SFE
LA [E1] imetine /
Open 21]
Look in: IatBSt j | I‘j‘l I |
| testl isdbl
= /1
(4) Double click on the file L test3 s

you want to include.

File name: Itest2.isdb1 Open I
Files of type: IISDB - Single TS - [*isdb1] j Cancel |
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Step 3: Define TMCC data

i AT S Generafor- MultiTS1

File “iew Relative TS TMCC Section Generate Window Help |
D>
SN o wuriTs1 [CEI=]
Relative TS 0 -
file mame: E:\test\test] isdbl —Slot/Relative TS Information
madulation mode: TCAPSK[24
Mumber of dats: 1 1 o 3 [a 17 |1 2 1 33 |n 41 |n
modulation mode: QPSK(5/E]
Mambsrofsots: cA EI 30 CO O N - E - TR =
modulation mode: QPSK/2) I—D I—D |—1 |—1 I—D I_D
Murmber of slots: 4 3 b & & * 4
modulation mads: BPSK 4 |0 12 |0 20 |1 28 |1 36 IU 44 IU
Murber of slots: 4
Emergency Boardcast: 0 5 |0 13 |0 2|1 2 |1 I ID 45 ID
Buffer Reset: 0 I I
g |0 14 |0 2 |1 30 |1 3| |0 a5 [0
TMCC Traller: 003 0x74 Ox14 Oxl
Relative T5 1 70 15 |0 23 1 3 | ] IU 47 IU
file name: E:Atest\test2 isdbl
madulation made: TCBPSK[24 g0 15 |0 a4 | = & ID e ID
Murber of slots: 18
E:}f;f;";’funa'dm" ! DiderciChange: [0 Espanded Data (ioh 30 bits): [0s0
If d . d h TMCC Traller:  OxOb 0x74 Ow3c Ol ) T
esireq, C ange Fix/T=Control: Expanded D ata (low 32 bits)
the dEfaUIt Settmgs Fill in slot information tipoly Help
for other TMCC e | o] |
data fields. B |
| Single TSz |Muli TS |
2l Wame [ TimeLine |
e | . ‘ . . i
5FO SFaT SFH SFT2T SFTES SF205 SF A6
T4 A% [R1]s, Timetine /£ | ¥
Ready i
Press this button to allow MPEGscope to define @ Apply the changes.

the framing structure automatically. Or you can
define it manually by entering the Relative TS
numbers of the TS stream into the appropriate
slots.

For more information on defining the framing
structure manually, refer to page 8-14.
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Rules for slot assignment:

1" If more than one modulation mode is used, the most efficient mode is ordered first in the super frame, regardless of the TS stream’s
Relative TS number. The table below lists the modulation modes in order of most to least efficient.

2 Except for TC8PSK, which has no dummy slots, modulation modes are assigned to slots in multiples appropriate to their inner code rate
(the number in parentheses), as shown in the table below.

Modulation mode Assign to slots in multiples of...

TC8PSK (2/3)

QPSK (7/8)
QPSK (5/6)
QPSK (3/4)
QPSK (2/3)
QPSK (1/2)
BPSK (1/2)

S~ N w s o o

% Example

In the example on page 8-13, the most efficient mode is TCBPSK, selected for Relative TS 0 and Relative TS 1. Both
streams have 16 slots assigned to this mode. A “0” (for Relative TS 0) is therefore entered into the first 16 slots, and a
“1" (for Relative TS 1) is entered into slots 17 to 32.

The second most efficient mode is QPSK (5/6), selected for Relative TS 0 with 6 slots assigned. A “0” (for Relative TS
0) is therefore entered into slots 33 to 38.

The least efficient mode is BPSK (1/2), also selected for Relative TS 0 with 4 slots assigned. A “0” is entered into slots
39 t0 42.
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Step 4: Define additional TMCC sections

You can define one or more additional TMCC sections, and assign different
modulation modes and TMCC data to each, as long as the total number of slots
for each Relative TS remains the same throughout all TMCC sections.

i Al TS Generafor- MultiTS1

File Wiew Relative TS | TMCC Section Generate Window Help |
DESHG | > '
-_— O[]
Relative TS O [ UL
file name: E:\testytest].isdbn -Slaot # Relative TS Information
modulation mode: TCBH
Murnber of slats: 16 |1 25 |1 3 IU 41 IU
modulation mode: GQPSK[5A =
Murnber of slats: B 26 I‘I 34 ID 42 ID
modulation mode: QPSK1/2) - I_.I I_D I_D
Murnber of slats: 4 * 43
modulation mode: BPSE 36 IU 44 ID
Murnber of slats: 4
Emergency Boardcast: 0 N ID 45 ID
Buffer Reset: 0 o 46 ID
TMCC Trailer:  0x03 0x74 0214 Oxl J
Relative TS 1 47 IU
file name: E:\testitest.isdbl o
modulation mode: TCEPSE[2,
Murnber of slats: 16 _J
Emergency Boardcast: 1
Buffer Reset: 0 ez e
THMCC Trailer:  Ox0b 0x74 Ox3c Oxl
Rx/TxContral:
4 TMCC Section Setting E3
KN [+
Single TSz |hl1u|h' T5 |
Start at Super Frame; |100
EJ" Mame | Timeline
TMOC | Ok I
U SEAT SFE
[0 L Timeline IEIRED]
| B

Enter the super frame
number where you want
the TMCC section to start,
then press OK.
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T Muli7 S Generator- MuliTS1

Press the arrow buttons to
view other TMCC sections
you have defined.

Increment the Order of
Change field each time you
create an additional section,
then make any other desired
changes to TMCC data.

” File “iew Relative TS TMCC Section Generate ‘'Window Help |
IEEEEE e
SN I it 51 = 3
Relative TS 0
file mamne: E:\testutest].isdbl — Slot /Relative TS Information
madulation mode: TCBPSK[2/
Mumber of dats: 18 1 o g [0 17 |n 25 |n el i} Fi i}
modulation mode: QAPSK[5/AE)
Mumber of slots: [ 2 |0 10 |0 18 IU 26 IU 3 [0 42 |0
modulation mode: APSK[1/2)
a0 1 |0 19 IU 27 IU 35 |0 43 |0
Murmber of slots: 4
madulation made: BPSK 4 |0 12 |0 20 IU 28 IU 36 |0 44 10
Murber of slots: 4
Emergency Boardcast: 0 5 |0 13 |0 al ID ] ID 7|0 45 |0
Buffer Reset: 0
E D 14 |0 2 ID 30 ID 3| [0 46 |0
TMCC Traller: 0403 074 0x74 Ol
Relative T5 1 7 |0 15 |0 23 IU kil IU 33 [0 47 |0
file name: E:htest\test2.isdbl
madulation made: TCBPSK[2/ 8 |0 16 |0 e ID # ID 40 |0 4 |0
Murmber of slots: 18
;E}Tsan:i;ﬁunamcasl. ! Order of Change: |1— Expanded Data [high 30 bits): Imn—
TMCC Traller:  0x0b 0x74 Ox3c Oxl
falE i e e T Fx/TxControl: IUM— Expanded Data [low 32 bits): |00
Fill in ot infarmation |
automatically Apply Help
o B
Single TS5z W
2l Wame [ TimeLine |
TMCC i '
5FO SF41 5F'B2 = SFT23 SFTE SF 205 SF 245
T [R1], imetine / e T >
Ready S
The current TMCC section Press Apply to

is highlighted.

apply your changes.

% You cannot add new Relative TSs to additional sections, although you can substitute different single TS files by removing a Relative
TS, then specifying a new file for that Relative TS number.

If you are creating an ISDB-S multiple transport stream from MPEG-2 TS files instead of ISDB-S single TS files, you can also change
the MPEG-2 TS ID, emergency broadcast flag, modulation modes, and slot assignments in each section; however, the tatal number
of slots for each Relative TS must remain the same. For an example of changing modulation modes, refer to page 8-7. If you

change slot allocations, don't forget to update slot assignments by pressing the Fill in slot information automatically button,

then applying your changes.
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Step 5: Generate the ISDB-S multiple transport stream

i Mol 5 Generator- MuliTS1

File View Relative TS TMCC Section | Generate Window Help |
0= H & | [ 5 % Eenerr-._
=

L 1=l B3
Relative TS 0 — \-
file name: E:itestitest] isdbl w % Information
modulation mode; TCAPSK[2
Mumber of slots: 16 E 23 ln_ 41 ln_
madulation mode: GQPSK[5/E] =
Number of slots: E 1 34 IU— 42 IU—
modulation mode: QPSK[1/2) <
Muriber of slots: 4 3 D_ 43 ID—
madulation made: BPSK 4 3 44 IU_
MNuriber of slots: 4 -
Emergency Boardcast: 0 5 \ 45 ID—
Euffer Reset: 0 5 I‘ 0
TMCC Trailer:  0+03 0274 0x14 Oxt =
Relative T5 1 7o
file name: E:Mtestytestzisdol g o
modulation made: TCEPSK[2: I_
MNuriber of slots: 16
Emergency Boardcast: 1
Buffer Reset 0 e’z G
TMCC Trailer:  0x0b 0274 0x3c Ox
Fix/TxControk

o 3
Single TS5z |Mu|ﬁ T5

Mame | Timeline

(S

Save As HE
ThET |

5FO SF a1 SFez T Savejn Iatest =l gl

LA R, Timetine

Generate multi ts stream

Enter a file name for the multiple 73
TS file. MPEGSCODB will save it File name: test_stream Save I

with an .isdbm extension. Save astype: [ISDB - Muli TS - (isdbr] =l Concel_|
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Step 6: View Multi TS data

il M7 S Generator- MultiTS1

File View Relative TS THMCC Section Gererate ‘Window Help |
DEEE (e ?
BN MuiiTs1 [LEIx]
Estimated File Size: 19348332 bytes & | -
Super Frames: 0-246 —Slot/ Relative TS Infamaton———————————————
Maodulation Info
modulation mode: TCBPS: 1 In g |o 17 1 & 1 33 [0 41 In
MNumber of slots: 3z
modulsion meds: QPSKE 20 A O - - O -
MNumber of slots: [}
a IU 11 |0 19 |1 27 |1 35 |0 43 IU
modulation mode: QPSK
Mumber of slats: 4 4 IU 12 |0 20 [ 28 |1 36 |0 44 IU
modulation mode: BPSK
Mumber of slots: 4 & IU 13 |0 21 |1 29 |1 37 |0 45 IU
Rel T5IDs I I
E |0 14 |0 2z 1 3o |1 38 |0 a5 |0
Fel TSID 0: 0x0001
Rel TSID 1: 0x0002 IU 15 |0 23 |1 31 1 39 |0 47 IU
Fel TSID 2: 0x0000
Rel. TSID 3: 0x0000 a ID 16 |0 24 1 32 |1 40 |0 43 ID
Fel TSID 4 0x0000
2:: 1::3 :j g:gggg OnderofChange: [T EspandedData(hioh30bis) [0
Fel TSID 7: 0x0000
TMCE Dats bytes: R TxControl 01 Expanded Data [low 32 bits),  |0x0
bites(0-7): kb c0 310 " = 5
byles315 000000001 Eﬂt:nf;?}c';‘ﬂ”'ma“”” Apply | Help |
bytes(16-23) 0r92 48 0000 L
hutasl 24311 NN ne nnn
N :IJ
— T Mulli TS
Select the Multi TS tab — :
H H il TimeLi
to see information about |
the multiple transport . ‘
ThCC |
stream. SFO 5F 41 sFE2 b SF 123 SFTEd SF 205 SF A6
LR M metine | ¥
Ready A
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Step 7: Troubleshooting

If you encounter this error
message while attempting
to generate an ISDB-S
multiple transport stream
from MPEG-2 TS files,
follow the steps outlined
below.

(1) Using the right
mouse button,
highlight the
Relative TS number
cited in the error
message, then
select Modify Single
TS Setting from the
short cut menu.

ultiT5 Generator

Bit rate of TS 1 iz higher than the bit rate allowed
in the modulation mode and number of glatz wou zet

i MLl Genenator- MulliTS3

File “iew Relative TS TMCC Section Generate “Window Help |
DeHdd r=e?
EENT= TS 3 W= B

Relative TS 0
file namme: E:Mtestutest] b Slot # Relative TS Infarmation
modulation mode: TCBPSE[Z:
Murnber of sloks: 16 1

Emergency Boardcast: 0
Buffer Resst: 0
TMCC Trailer: 0400 0x74 Ow3c Oxl

v s o=
[

tting

file ne =
mod Remove Relative TS

Murnber of sloks: 4 13
Emergency Boardcast: 0

Buffer Resst: 0
THMCC Trailer: 000 0211 On3c 7 15

AT
1111
N
Nk
T
T

Expanded Data [high 30 bits]; [0<0

Expanded Data [low 32 bits): |00

Kl

| Single TSs |hi = =
el D ingle TS Setting
| Mame | Timel |

| todulation mede: Murber of slats:

e [ [ePskiiz) ] [16 e -
IUnused 'l IEI ~ IR EE
.
IUnused 'l IEI I
[Unused =] o @ Increase the number of slot

allocations.

TsiD: i The original number of slots

allocated can be seen from the
information displayed in the

Carcel | ok | Single TSs view.

n

E

[ Emergency Boardcast
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i Mol 7S Generstor- MulliTS3

File “iew Relative TS TMCC Section Generate Window Help |
D>
BN e wuriTs3 [CEI=]
Relative TS 0 -
file marne: E:\testitest].ts —Slot/Relative TS Information
madulation mode: TCAPSK[24
Mumber of slots: 18 1 |0 g |0 17 |1 25 |1 33 ID 41 ID
Emergency Boardcast: 0
Buffer Reset: 0 2 |0 10 |0 1 1 26 |1 34 IU 42 IEI
TMCLC Trailer:  0x00 0x74 Ox3c Oxl
a o 1 |0 13 1 27 1 35 IU 43 IU
Relative TS 1
file name: E:\testhtest2 b 4 |0 12 |0 20 |1 28 |1 36 IU 44 IU
rnodulation mads: BPSE
Mumber of slats: 15 § |0 13 |0 21 1 23 1 37 IU 45 IU
Emergency Boardcast: 0 B |0 14 |0 22 1 i 38 ID 46 ID
Buffer Reset: 0
TMCLC Trailer:  0x00 0x14 Ox3c Oxl 7|0 15 [0 23 1 1 ] IU 47 IU
g |0 16 |0 24 |1 2 |1 a0 ID a8 ID
Order of Change: 0 Expanded Data (high 30 bits): |0x0
RixdTwControl: 00 Erpanded Data [low 32 bitg], | 0=0
Fill iry slat information | | |
automatically Apply Help
K I *
Single TSz |Muli TS |
2l Wame [ TimeLine |
THMCC | ] ] ] ] |
SFO oFaT aF & SF TS SF 64 oF 205 SF 236
LA B R, Timetine | ¥
Ready i

Adjust the slot @ Apply the changes.
allocation in the
framing structure.
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0= & =

« 7

] x|

Relative TS 0
file name: E:itestytest].ts
modulation mode:
Mumber of slots:
Emergency Boardeast: 0
Buffer Reset: 0
THCL Trailer

Relative TS 1
file name: Eitestitest2 ts
modulation mode:
Mumber of slots:
Emergency Boardeast: 0
Buffer Reset: 0
THCL Trailer

000 O

000 O

O |

Single TS5z |Mul|i T5

TCBPSK2,
16

74 Dx3c O«

BPSK
16 Y

m = W

14 Dx3c O«

@
_DI_D|

COrder of Chan

FixATxControl

*

Z[ Name [ TimeLine

SFAT

LA L, Tam

Generate multi ts stream

Using the ISDB MultiTS Generator
Creating a single transport stream

(5) Regenerate the stream.

=1 E3
S Information

om0

T o] e o]

e

T

L IU—

o
Save As 21]
Save jn: |@ test j gl
File name: Itest_stream Save I

Save s type: [ISDB - Muli TS - [*isdbm]

j Cancel |
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& o

MUlTS Gen

Demultiplexing ISDB-S multiple transport streams

This example illustrates how to demultiplex an ISDB-S multiple transport stream
into its constituent single transport streams. After demuxing, you can then use
the single transport streams to create new multiple transport stream files.

Open the multiple transport
stream file (.isdbm) you

want to demultiplex.

Step 1: Open an ISDB-S multiple transport stream

i MelETE Gensrator- MultiTS2
File ¥iew Relative TS TIMCC Section Generate Window Help |

[/ D Hew Cilehl ?

e Coo [ )
=y Iz | TR MultiT52 = B

Saree — Slot/Relative TS Information
1 test s,

2 testd.fsdbm U 17

BtestZisdbm 18

o
o
=

=
5

(T
T

4 test2.isdbm

Exit

e
]

w

&

=

=

P
i &

T
T

A

Order of Change.
R#/TxControl |

Fillir,

autona
o N |

I a test

Single TSs  [Muli TS

i lca] = ) sl

[ Wame [ Timeline

e |

P P P P

AR, Timetine /

(ACD Player | (2 Exploring - .. | 85 MPEGscop... | [ Adobe Fram. | ERPai

Itest.isdbm

File name:

Open I

Filez of type: IISDB - Multi TS - [%.izdbm]

j Cancel |

In the current release, if you open an ISDB-S multiple
transport stream that contains more than one TMCC
section, only the first TMCC section is displayed.
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Step 2: Demultiplex the stream

i Ml TS Generalor- test.isdbm

File “iew Relative TS TMCC Section | Generate Window Help |
O=Ho | 5 & 7 [ Generate MuliTS |

[rererate Sihale TS fram 1S

x| 5 Al Relalive TS M= B3

BN

L B S

Order of [

Rx/T¥

Single TSz |Muli TS |
2| Wame [ TimeLine

TMCC i
AT, Timeine £
Aoz - | (3] Explaring

Select Output Directory for Single TSs x|

IE:'\test'\ _I IE
Cat il

(1) Specify the output directory.

@ Click OK to begin demultiplexing.
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i Ml TS Generafor- test.isdbm

File “iew FHelative TS TMLCC Section Generate ‘Window Help |
DEeEd|P>e?
_ =l test.isdbm M=l B3
Relative TS5 0 -
file name: E:\testhWATS0lisdb1 ———— Slot / Relative TS Information
modulation mode: QPSK7A)
Mumber of slots: 18 1 |E g ID 17 |1 25 |1 3 ID 4 |u
Emergency Boardcast: 0
Buifer Reset: 0 2 |0 10 ID 18 |1 26 |1 34 ID 42 ID
He|a'[i\l\;18E$ST;aller: 0103 0x64 0w 0x0f 0x03 Owc0 0x00 0200 5 I—D 1 I—D 13 |_1 57 |_1 a5 I—D 43 I—D
file name: E:\est\\WATS 1 isdbl 4 ID 12 ID 20 |1 28 |1 36 ID 44 ID
modulation mode: QPSK7A)
Mumber of glots: 16 [} IU 13 IU 21 |1 29 |1 kr) IU 45 IU
Emergency Boardcast: 0 g ID 14 ID 72 |1 an |1 2 ID 45 ID
Buffer Reset: 0
THCC Trailer:  0x03 Ox64 Ox3c 0x0F 0203 Oxc0 0400 0<01 7 ID 15 ID 23 |1 il |1 2 ID 47 ID
s o e 0 al =i a0 e
Order of Change: ID E=panded Data [high 30 bitz]; |00
Fi=dT«Contral: 0:0 Expanded Data [low 32 bits):  [0+0
Fillin slat information |
automatically Apply st |
| | H
Single T5s  [Mui 75 |
:’:Iu Mame | Timeline |
TMEC | i
U SFaT 5FE SFT23 SFTEE 5F205 SF2An
A R, Timeline | EN| =

(Ao 01:. | 5 Exploi.. | @ MPEGs. | B adobe . | B Pant 5. | FENetsca. |[@oMulti..  2inbox- | l2a&Ea

After demultiplexing, the single transport streams are displayed in the main
dialog. The streams are located in the output directory as RTS0.isdb1 -
RTS7.isdb1.
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Using interfaces with ISDB streams

MPEGscope includes two interfaces, SPI-Clear and ISDB-S, for use with the ISDB
Multi TS Generator. These interfaces are variants of the SPI interface, so input
and output cables should be connected to the SPI interface’s DVB-SPI Rx and
DVB-SPI Tx ports, respectively.

Configuring the interface for single transport streams

The SPI-Clear interface is used when you send or receive ISDB-S single transport
streams with the Recorder/Player. It is similar to the SPI interface except as
follows:

Packet size The MPEGscope SPI-Clear interface supports only 204-byte packets.

Packet trailer The SPI-Clear interface transmits the entire 204 bytes without madifying the 16-
byte trailer. In contrast, the SPI interface pads the 16-byte trailer of a 204-byte
packet with zeros.

Opening files You must select the SPI-Clear interface before you can open an ISDB-S single
transport stream file from the Recorder/Player. ISDB-S single transport stream files
must have .isdb1 extensions.

Filtering NULL-packet filtering (from the LIF Status Configure SPI-CLEAR LIF dialog) and
PID filtering (from the Recorder/Player’s PID Filter Setup dialog) are not
permitted when using the SPI-Clear interface.

Discontinuity indicator The Set Discontinuity Indicator feature (from the Recorder/Player’s File
menu) is not permitted with ISDB-S single transport stream files.
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@MPEEscopa Launch Pad

This example illustrates how to configure the SPI-Clear interface for sending or

receiving ISDB-S single transport streams.

MPEGscope

F\T.'Ahalyzar

K
Rec/Play

i)

RT Table

[

Data Viewer

59)
1%
Compozer

&:on

MultiTS Gen

1510&[

Impairments

v

Compliance

Fo
i |
LIF Status

L J
Audio

Video

File

| v 5Pl

5Pl - LIF

(Rl Help

SPICLEAR |k

interface.

@ Select the SPI-CLEAR

1SDB-5 Clock

A51/M25
I DHEI
IEEE 1334

Configure .. | Mbss

Mon-MULL |0.0 Mbs
WULL |85.0 Mbis

— Transmit

Packet Size 204
Clock Source ||pternal Bit
Drats Rate 295.0 hbits

~ Mode

Eu
T T

Loophack

Help |

Show Me

Tips
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£ SPI-CLEAR - LIF  |ME EZ
Fil= [N Help
SRl
® | shiciesR Clais
ISDB-5 Clack
F asimMzs —|
' DHEI
IEEE 1334 -

Configure ...

Mon-HULL (0.0 b

NULL 0.0 Mb.n"s| |

 Transmit
Packet Size 204
Clock Source Internal Bit
Data Rate 0.0 Mbds

~ Mode
Ex 3
T

Mormal

Help |

Configure SPI-CLEAR LIF

Tx |H:.;

= 188
Lt
L

— Packet Size

Using the ISDB MultiTS Generator

Using interfaces with ISDB streams

I Mode I

Clock Source

[ 7]x]

@ Intemal Bit
" External Bit
" Extemal Byte

— Tranzmit B atex

T Clock Rate IEE.E'I tHz

Adj. Tx Clock Flate IEE.B‘I MHz
T5 DataRate |52_1?nuun vl bz

Offzet IEI :: PRMm

1

o |

Caticel | Help |

If you are transmitting an ISDB-S
single transport stream, set
transmitter options.

Packet size is always fixed at 204
bytes.

Select the mode to use
from the Mode tab.

% There are no user-configurable Rx options when testing
with the SPI-Clear interface, since packet size is set to
204 bytes and NULL packet filtering is not allowed.

Configure SPI-CLEAR LIF HE
Tx | R
Ex 3 Ex 5
f* T I'I'T T -
Morrnal Monitar
Ex k]
Loopback
Ok I Cancel Help
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Configuring the interface for multiple transport streams

The ISDB-S interface is used when you send or receive ISDB-S multiple transport
streams with the Recorder/Player. It is similar to the SPI interface except as

follows:

Packet size
Packet trailer

Framing

Opening files

Analyzing files

Filtering

Discontinuity indicator

The MPEGscope ISDB-S interface suppports only 204-byte packets.

The ISDB-S interface transmits the entire 204 bytes without modifying the 16-byte
trailer. In contrast, the SPI interface pads the 16-byte trailer of a 204-byte packet
with zeros.

With the ISDB-S interface, DVALID and PSYNC pin functionality has changed. The
DVALID pin now outputs an FS (frame sync) pulse every 48 packets, and the
PSYNC pin outputs an SF (super-frame sync) pulse every 384 packets.

You must select the ISDB-S interface before you can open an ISDB-S multiple
transport stream file from the Recorder/Player. ISDB-S multiple transport stream
files must have .isdbm extensions.

You cannot analyze ISDB-S multiple transport stream files from the Protocol Data
Viewer.

NULL-packet filtering (from the LIF Status Configure SPI-CLEAR LIF dialog) and
PID filtering (from the Recorder/Player’s PID Filter Setup dialog) are not
permitted when using the ISDB-S interface.

The Set Discontinuity Indicator feature (from the Recorder/Player’s File
menu) is not permitted with multiple transport stream files.
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This example illustrates how to configure the ISDB-S interface for sending or
receiving ISDB-S single transport streams.

[isas]

& MPEGscope Launch Pad <]
boo | on [ 55| )] 2 [@on] | o | BR[| =
b r -
MPEGscope @ ° & i DB l;lﬂﬁ[ el EQJE ] @
RT Analyzer| Rec/Play RT Table | Data‘iewer| Compozer | MuliTS Gen| Impaiments| Compliance Wideo Audio LIF Status | Show ke Tips

> SPI - LIF

Fil=: Wi H=lp
v 5Pl

SPICLEAR | Cleck
ISDB-S Clack

@ Select the ISDB-S ~F a5imzs
interface. I DHEI
IEEE 1334

Configure .. | Mbss

Mon-MULL |0.0 Mbs
WULL |85.0 Mbis

— Transmit

Packet Size 204
Clock Source ||pternal Bit
Drats Rate 295.0 hbits

~Mode
Eu ii
T T

Loophack

Help |
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: Configure ISDB LIF HE
Fil= QNI Help
=l Tx |H:-: I Mode I
®  oioean  |Clck _
v ISDBS Clock — Packet Size Clock Source
F o AsIMEs —I L [ & Intemal Bit
b DHEI Lo " External Bit
IEEE 1334 | 1208 " External Byte
— Tranzmit B atex
MonHULL 0.0 . Tx Clock Rate IEE.E'I tHz
MULL (0.0 Mb.f's| | Offset IEI _I: PR
 Transmit Adj. Tw Clock Rate IEE.B‘I bHz
Packet Size 204 T5 DataRate |52_1?UDDU vl bz
Clock Source |Internal Bit
[rata Rate 0.0 Mbds ok, I - | Help |
~ Mode
?” If you want to transmit an ISDB-S
Ml multiple transport stream, set
transmitter options.

Help |

Packet size is always fixed at 204

bytes.

Select the mode to use
from the Mode tab.

% There are no user-configurable Rx options when testing
with the ISDB-S interface, since packet size is set to 204

bytes and NULL packet filtering is not allowed.

Configure ISDB LIF HE
Tx | R
Ex 3 Ex 3
T T -
Mormal IMomitor
En 3
Loophack
Ok I Cancel Help

8-30




Using the Impairments Generator



Using the Impairments Generator
Impairing a transport stream

Impairing a transport stream

1?1”%[ This example illustrates how to impair a transport stream with PCR jitter and bit
o+
Impairments errors.

Step 1: Start the Impairments Generator

[E]MPEGscope Launch Pad [x]

W | 5 | AR @ ® 0

v

MPEGscope @ ||.|« @j 10104} DB X Nﬁ J
AT Anakzer| Fieo/Play | AT Table | DatsViewei| Composer |MuliTs Gen| Impsiments | Compliance | ideo Audio | LIF Status | ShowMe Tips

i"ﬁniUnlilled - Impairments Generator = B3
File Help

& Gaussian Jitter  Sinusoidal Jitter

Standard Deviation |1 MSecs Amplitude ID msecs
Freguency |1 Hz
Ramping Factar |1

Eelect BEE E(E |

" Bit Errors

& Gaussian  Lnifarm

Mean |1 bytes Upper Bound |1 bytes
Standard Deviation |1 bytes Lower Bound |1 bytes
Burst Length |1 bits Burst Length |1 bits

Disnlay BERELtter Bt | Create mpaited Strear |
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Step 2: Open a transport stream file

i"ﬁniUnlilled - Impairments Generator = B3

Help

Dpen... Chl+0

 Sinusoidal Jitter

msacs Amplitude ID Msecs
Freguency |1 Hz
Ramping Factor |1

" Bit Errors
& Gaussian

b

Standard Deviativ

Burst Length

[Display BERER

Open =

(1) Select the directory Lookin | 3 streams [ | cil [;
in which the file

resides.

Double click on the
file you want to
impair.

File: name: ITransletStream'l tz Open

Files of bype: ITransport Stream Files [*.ts ; *.tzp) j |

Cancel
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Using the Impairments Generator
Impairing a transport stream

Step 3: Select impairments

lr'lE.iTlanspmlStleam1_ts - Impairments Generator
Fille Help

&

(1) Toimpair the stream V| PCR Jitter

with PCR jitter, o

enable and select SUBRER JLED

the desired

distribution and Standard Deviation |1 msecs
parameters.

& Gaussian

Mean |1 by
Standard Deviation |1 byte:
Burst Length |1 bits

Display PCR Jitter Plot |

Cre

 Sinusoidal Jitter

Ramping Factor I 1

Select PCR PIDs |

Amplitude ID MSECS
Fragquency |1 Hz

PCRH PID Selection [ %]

Available:

Selected:

@ Add the PCR PID(s) of the
stream you want to impair
to the Selected list.

% For an explanation of

Add == |
<< Hermove |

distributions and parameters,

refer to the table on page 9-5. (3) Close the dialog.

| oK Cancel |
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lr'lE.iTlanspmlStleam1_ts - Impairments Generator

Fille Help

Using the Impairments Generator
Impairing a transport stream

&

¥ PCR Jitter

& Gaussian Jitter

Standard Deviation |1 msecs

Select PCR PIDs |

 Sinusoidal Jitter

Amplitude ID MSECS
Fragquency |1 Hz
Ramping Factor I 1

To impair the stream with
bit errors, enable and
select the desired
distribution and

& Gaussian

Mean |1 bytes

¢ Unifarm

Upper Bound |1 bytes

parameters.
Standard Deviation |1 bytes Lower Bound |1 bytes
Burst Length |1 bits Burst Length |1 bits
Display PCR Jitter Plot | Create Impaired Stream |
Impairments
PCR Jitter  Gaussian Jitter: Introduces PCR jitter that Standard Deviation:  Standard deviation of the Gaussian

Sinusoidal Jitter:

follows a normal
distribution.

Introduces PCR jitter that
follows a sinusoidal
waveform (i.e., that has
the form of a sine wave)

Frequency:

Amplitude:

distribution, specified in
milliseconds. Floating point values
are permitted.

Note: By definition, the PCR jitter
mean is 0.

Amplitude of the sine function,
specified in milliseconds. Floating
point values are permitted.

Frequency of the sine function,
specified in Hertz. Floating point
values are permitted.




Using the Impairments Generator
Impairing a transport stream

Bit Errors Gaussian:

Uniform:

Introduces bit errors that
follow a Gaussian
distribution.

Introduces a uniform
probability of bit errors,
defined by upper and lower
limits.

Ramping Factor:

Mean:

Standard Deviation:

Burst Length:

Upper Bound:

Lower Bound:

Burst Length:

Factor by which the amplitude of
the sine function increases in time.
Floating point values are permitted.

Mean number of bytes between
errors in the Gaussian distribution.

Standard deviation in the number of
bytes between errors in the
Gaussian distribution.

Number of consecutive bits to be
errored.

Maximum number of bytes between
errors in the uniform distribution.

Minimum number of bytes between
errors in the uniform distribution.

Number of consecutive bits to be
errored.
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Using the Impairments Generator
Impairing a transport stream

Step 4: Display PCR jitter—before impairments

iﬁ.ﬁTlanspollSlleales - Impairments Generator & B3
File Help

Vv PCR Jitter

& Gaussian Jitter  Sinusoidal Jitter

Standard Deviation |1 MSecs Amplitude ID msecs
Freguency |1 Hz
Ramping Factar |1

Select PCR PIDs |

& Gaussian  Lnifarm

|1 bytes Upper Bound |1 bytes
Standard Deviation |1 bytes Lower Bound |1 bytes
|1

Burst Length bits Burst Length |1 bits

Display PCR Jitter Plot | Create Impaired Stream |

Mean

Jitter Plot
PCR Jitter on FID 0x0458

2000

e M [
VY

Jitter [ usec ]

=]

-1000
-2000
-3000
00:00:01
Time
% You can check the amount of PCR
jitter on the stream before introducing [N d
impairments.
Mean |50.4978 usec Standard Deviation | 1044.02 usec
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Using the Impairments Generator

Impairing a transport stream

Step 5: Create an impaired transport stream

iﬁ.ﬁTlanspollSlleales - Impairments Generator

File Help

[ [ x]

Vv PCR Jitter
 Sinusoidal Jitter

Amplitude ID MSECS
Freguency |1 Hz
Ramping Factar |1

Select PCR PIDs |

& Gaussian Jitter

Standard Deviation |1 MSecs

 Lnifarm

Mean |1 bytes Upper Bound |1 bytes
Standard Deviation |1 bytes Lower Bound |1 bytes
Burst Length |1 bits Burst Length |1 bits

& Gaussian

Display PCR Jitter Plot | Create Impaired Stream |

Save As

Ia shreams j gl IE

Save in:

#| TransportStream. bz
a TransportStreamz. ts

Enter a file name for the
impaired stream, or overwrite
the current stream.

Filz niame: |TS1_irn|:-airec|

Save I
j Cancel |

Save as type: |Transport Strearn [7.tz)

% Depending on the size of the file and

the number of impairments, this
process may take a few minutes.
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Using the Impairments Generator
Impairing a transport stream

Step 6: Display PCR jitter—after impairments

iﬁ.ﬁTlanspollSlleales - Impairments Generator

File Help

[ [ x]

Vv PCR Jitter

& Gaussian Jitter

Standard Deviation |1 MSecs

Select PCR PIDs |

 Sinusoidal Jitter

Amplitude ID MSECS
Freguency |1 Hz
Ramping Factar |1

& Gaussian
Mean |1— bytes
Standard Deviation |1— bytes
Burst Length |1— bits

 Lnifarm

Upper Bound |1 bytes
Lower Bound |1 bytes
Burst Length |1 bits

Display PCR Jitter Plot |

Create Impaired Stream |

Jitter Plot
PCR Jitter on PID Ox0456
010
— 005 /\
% oo \j /—\/\v y Y \\/ \/\/\/
008
00:00:01
Tirme
You can check the amount of PCR ] i
4 »

jitter on the stream after introducing
impairments.

Mean ID.D2D26 usec Standard Deviation IEI.EISBS? usec
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Using the Compliance Verifier
Verifying a transport stream

Verifying a transport stream

\/ This example requires the purchase of E6311A, E6312A, or E6313A. It shows
how to use the Compliance Verifier to analyze a transport stream and its

Caorpliance . : ;
components, view reports, and plot the dynamic behavior of the T-STD buffers.

Step 1: Start the Compliance Verifier

There are two ways to start the Compliance Verifier.

From the Launch Pad:

A MPEGscope Launch Pad [x]

bov | [ | 2 @on G| & | B | €
MPEGscope 0 W 101 WA A
AT Analyzer| Rec/Play DataViewer| Composer | MUKTS Gen | Impaiments| Compliance Audio | LIFStatus | Show Me Tips

Compliance Verifier - M= B3
File View Veify Reports Options Graph Window Help ‘

AR EEEEEEE

B T-STD Buffers _[O]x]

: & Field Decode Repart O] x]
B - Verification Report H=
EvorType | EverMo. [PID_ [Packel | Location Reference Description

% Use this method when you

want to open and analyze a
file you have saved to disk.

For Help, press F1 |Standard: MPEG  |Audio: AUTO DETECT
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From the Recorder/Player:

Using the Compliance Verifier
Verifying a transport stream

Recorder/Player - E:\mvheld.tsp [1.5MB]

File  Control [
po - 0 LIF: 5PI

Protocol Data Viewer. ..
Wideo ES Analysiz...

Compliance “erifier..

Stop

Contirc
Reco

4 @

9 10415 PM

Launr

Comphance Yerifier - Ez\streams2\mvfield.tsp

File “iew Venfy Heports Options Graph Window Help |

S EEEEE T

¥ T-5TD Buifers =10l x|
B ey e
Error Type Eror Mo, | PID Packet Location Reference D escription

Far Help, press F1

|Standard MPEG  [udioc AUTO DETECT %

% Use this method when you want to analyze
a file you have opened or recorded from the
Recorder/Player.
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Using the Compliance Verifier
Verifying a transport stream

Step 2: Open the input file

Complete this step if you have opened the Protocol Data Viewer from the Launch
Pad.

Compliance Verifier - E-\streams2\mvfield tsp

Reference Description

4ENsh
SENste
£0:MSte

Exit

-

L —— O pcri EH
Select stieam fie for compliance verf
e = H

LUUE, M1 |'a shreams2 j | EF' I |

Select the directory
in which the file
resides.

@ ho_errors. tsp

Double click on the
file you want to
open.

File name: Imvfield.tsp Open I
@ Select the file type from FlIES O IYpe: IMF'EI32 T5P Files - 204 byt [*tep] j Eemee] |

the pulldown list.

% If you are opening an MPEG-2 audio file and its accompanying extension file, the Compliance
Verifier will prompt you to open the extension file name after you open the audio file.
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Using the Compliance Verifier
Verifying a transport stream

Step 3: Select Verification options

Comphance Yerifier - Ez\streams2\mvfield.tsp

~

=
E_TSTD Buffors
E - Yerification Report [_ O] ]
A T
Eror Type F Nesciiption

(2) If you are verifying
an audio stream,
select the audio
stream type or let

| the Compliance

Verifier detect the

type.
i‘ Standard: ¢ MPEG Analyze audio: & |0 auto detect mode
o g MPEG-1
e g MPEG-2
L el e
5 38R b s TEEE]
l—F.ements ta verify -
~ Gygtem | — T able/Descriptors Wi
pelem aE _ [# T-6TD buifers
¥ Transport packet ¥ Desciiptors -
Launch verification options dialag Iv! Adaptation field MPEG s la_ya
/A [ Pading ¥ PAT,CAT, PMT ¥ Audio frame header
S | h d d ¥ MPEG private header ~ AUd!D data.
(1) Select the standard to use. OVE I Audin ancillany data
¥ PES packet header . :
W NIT = | FEGE st ertersict
o ¥ BAT I Sy infotieader
Widzm ey ¥ EIT [T Bit strearm infe hieader
' Sequence header W DT I~ Audio Hock data
[+ GOP header ¥ TDT.TOT.ST.RST ™| Aurilian data
:z PFicture header — Dther
ATS(E picture laven user data LTEE ™ DVE teletext
Enablgfthe elements you want W Slcs header ol T I DVB subliing
to verity. V' Macroblock = e ¥ Subtitling segment
v Block = EIT, ETT. BET, &0 V' Subtitling pixel data
— 1 QK Cancel | Help |

(4) Close the dialog.

The Compliance Verifier checks the ATSC sequence header, sequence extension header, display
extension header, picture header, and user _data only.

If you forget which elements are multiplexed in a specific transport stream file, you can open the file
from the Protocol Data Viewer then create a TS Hierarchy view to see the contents.
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Using the Compliance Verifier
Verifying a transport stream

Step 4: Select Output options

Comphance Yerifier - Ez\streams2\mvfield.tsp

File ¥iew Verfy HBeports | Options Graph Window Help |

~

=

Error Type Error No. I Description

k T-5TD Buifers =10l x|
Bk Field Decode Repor
E Verification Repo

@ Enter the packet
number at which
— to start verifying.
Output Opions
General Output | Field Decode Dutputl @ Enter the
~ Repart / maximum number

of messages per
ol Start position: IU packets error to Include in
M aximum meszages per emor I‘IDD thE rEpUrt.
Meszage types ta include in report _\
¥ Irfarmation ¥ ‘Wamings Select which
IV Oddities IV Syntax errars !-nessag.e TypES to
Launch output options dislag B ¥ Fecommendations ¥ Compliance emors |nC|UdE n the
O I report.
Select the
General Output
tab.

QK I Cancel Lol Help

If you want to
verify the T-STD
buffers, ensure
this option is
selected.
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Select the Field
Decode Output tab.

retg t Options

General Output  Field Decode Output |

Enable the bitstream
elements you want
to decode.

Select bitstream elements to decode:

— Spztem layer

™ Adaptation field
I=| Fadding

= MPEG private e ader
™| FEE pacelheader

—Yideo Layer

[ Sequence header

[ GOP header

[ Picture header

[ ATSC picture layer uzer data
[" Slice header

[ Macroblock

" Block

— Table/Descriptors
MPEG
[T PAT, CAT, PMT
[ Descriptors
DVE
[ NIT
[ BaT
[ EIT
[ 507
[ TDT,TOT,ST.RST
[ Descriptors
ATSC
I} A
=T
= EIM, ETT BET, 51T
= Descriptars

Using the Compliance Verifier
Verifying a transport stream

—éudio layer
[ Audio frame header
[T Audio data
I | Budin ancilan data
I | MPEG-2 sudic extension
™| Syneinfo header
™| Bitstre anminfa headers
7| fudio block data
I | Euiliandata

— Other

[" DVE teletext

[~ DWE subtiting

[™ Subtiting segment
™ Subtitiing pixel data

o]

Cancel

| Al Help

Close the dialog.

Depending on the frequency at which the selected information occurs
in the stream, enabling bitstream elements may significantly slow
down the verification process. You can speed up processing time by
shortening the stream before verification.
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Using the Compliance Verifier
Verifying a transport stream

Step 5: Verify the stream

Press the Start icon, the F5 key, or
select Start from the Verify menu.

Compliance Yerifig//- E:\streams2\mvfield_tsp

File “iew “erfy 7eports Options Graph ‘wWindow Help

AN EEEE R

ESTSTD Bulfers e e ]

E - Verification Report

Error Type Ermor Mo. | FID Packet Location Fieference

Drescription

Stant wverification.

|Stamdard: OWVE

|Audio: AUTO DETECT
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Using the Compliance Verifier
Verifying a transport stream

Step 6: View reports

Compliance Yerifier - E:\streams2\mvhield.tsp

File View “erfy Heporte Options Giaph Window Help |
@ lamx=aa = | 7|

E- T-5TD Buffers

. .

The Verification Report
describes problems
encountered and gives a
reference to the part of
the standard that was
violated.

For a detailed description
of how to read report
messages. refer to
“Sample report messages”,
page 10-17.

waming

Al

|
Packet byte 1, bit 0
[T5 stream byte
268277]

Systems 2.4.3.3

l{
Transport_packet transport_enor_indicator set

iror

Al

Packet byte 3, bit 0
[T5 stream byte
2B8273]

MPEG-2
Systems 2.4.3.3

Transpart_packet ransport_scrambling_contral 3 in null
packet, shauld be 0

Al

Packet byte 3, bit 2
[T5 stream byte
2B8273]

MPEG-2
Systems 2.4.3.3

Transport_packet adaptation_field_control value 3 for
rull packet [should be 01)

O

Packel byte 4, bit 0
[TS stream byte
268280]

MPEG-2
Systems 2.4.35

Adaptation_field : length iz 255, max. allowed 182

iror

i1

Packet byte B, bit 0
[TS stream byte
268282]

MPEG-2
Systemz 2.4.3.3

PCR found in TS packet with llegal (0=1FFF] PID

syntax eror

i1

Packet byte 10, bit 1
[TS stream byte
268286]

MPEG-2
Systems 24.3.5

Adaptation_field reserved value is 0100, should be
0x3F

efror

D1 fiE

Packet byte 12, bit 0
[TS stream byte
268288]

MPEG-2
Systems 2.4.3.3

OPCR found in TS packet with ilegal [041FFF) PID

syntax eror

Al

Packet byte 16, bit 1
ITS sheam hute

MPEG-2
Sustemz 2 4 35

Adaptation_field reserved value is 0x00, shauld be
Nu3F

x| Date: August 4,
HTime: 13:21

19919

Bitstream input file = E.“streamsZ-mviield.tsp j
Input stream_type = MPEG-2 TRS

P-STD buffer gnuplot file generation enabled

Scrambled data i= skipped !

Verification disabled for MPEG levels

FRS stream

Pack header

Systen header

DVE levels :
Subtitling pi=esl
Teletext LI
For Help, press F1 |Standard DVE [Audioc AUTO DETECT

% If you are verifying a file with a .ts or .tsp extension, you can double click on any entry in the Verification Report to open a

PDU Details view for the packet in question from the Protocol Data Viewer. The error will be highlighted in red in the hexadecimal
display (the middle pane) of the PDU Details view. If the error is an Sl section or PES error, the PDU Details view will open at the
SI Sections or PES Packets level, respectively. If the error is of any other type, the PDU Details view will open at the Transport
Stream level.

If you check the Timeline at the bottom of the Protocol Data Viewer's Substream View, you will see the range of packets
included in the Substream View. You can open more PDU Details views from the Verification Report for other packets
within this range by double clicking on the errored packet from the Verification Report. (Check the packet number in the fourth
column.) However, if you want to open a PDU Details view for a packet outside this range, you will first have to close the
Protocol Data Viewer application. After the application is closed, you can double click on the new errored packet from the
Verification Report. The Protocol Data Viewer will then launch a new Substream View with an appropriate packet range and
will display a PDU Details view for the errored packet.

For more information on the PDU Details view, refer to “Check the PDU Details view”, page 6-11.
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Using the Compliance Verifier
Verifying a transport stream

Comphance Yerifier - Ez\streams2\mvfield.tsp

File “iew Venfy Heports Options Graph Window Help

= H || BhEkk=a 2 x| Y |

E- T-5TD Buffers

The Field Decode
Report displays a decode
of the parameters and
flags of specified bitstream
elements. It shows field
names and values as well
as the location in the
stream (element number,
byte number, and bit
number).

ol
ontrol 1 [Payload Only]

: continuity_counter 0

4:0] ...lrs packet payload skipped [184 byles)...
ransport_packet 3 at TS stream byte 564,
0:0) syne_bwte 0x47
1:0] trangpart_errar_indicator 0
1:1] payload_unit_start_indicator 0

2] transpart_priority 0

3) PID 0x1FFF

2] adaptation_field_control 1 [Payload Only]
4] continuity_counter 0
4:0)..trs packet pavload skipped [184 bytes)...
ransport_packet 4 at TS stream byle 752,
4 0:0) sync_bwte D47
4 1:0) ransport_errar_indicator 0
4 1:1) pavload_unit_start_indicator 0
4 1:2) transport_priority O
4 1:3) PID Ox1FFF
4
4
2
4
al

2
3
2
3
N

31

3. 3:0) transport_scrambling_control 0
A

Je e

2

0] trangpart_scrambling_control 0

. 3:2] adaptation_field_coniral 1 [Payload Only)
3:4] continuity_counter 0

- : 4:0) . trs packet payload skipped (184 bytes)

ranzport_packet 5 at TS stream byte 940,

o 0:0] sync_bute Oxd7

: 1:0] transport_error_indicatar 0

: 1:11 pavload unit start indicator 0

x| Date: August 4, 1999
| Time: 13:21
Bitstream input file = E:sstreams2wwiield. tsp
Input streamn_tvpe = HPEG-2 TRS
P-STD buffer gnuplot file generation enabled
Scrambled data is skipped |
Verification disabled for HPEG lewvels :
PRS strean
Pack header
Systen header
LVE levels
Subtitling pizel
Teletext

[~

For Help, press F1

|Standard: DVE

|Audio: AUTO DETECT
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Using the Compliance Verifier
Verifying a transport stream

Compliance Yerifier - E:\streams2\mvhield.tsp

File View “erfy Heporte Options Giaph Window Help |
= d > [am==la & 5 |

T-5TD Buffers

ield Decode Report

=l B - Verification Report

¢
C
{ | Emar Type Emor Mo, | PID Location Reference Description
[ O recommendatic | 3077 Packet byte 17 [TS |ETR 154 41.89 | Mo system_clock_descriptar in PMT -table in PMT-table
E E wialation stream byte 3965) section 0 at byte 12 bit O (in pid 020064, PS| stream
bute 12]
[ O recommendatic | 3034 21 Packet byte 17[TS  |ETR 154 The smoathing_buffer descriptar shauld be included in
[ O] violation stream byte 3965] 41816 the extended program infarmation part of the Program
[c Map T able in P T -table section 0 at byte 12 bit O [in
[ pid 0x0064, PS| stream byte 12]
tral | information 2004 0x0020 283 Packet byte 10, bit 1 The transport_rate for PCR_PID 0x0020 is BB7500.06
[1 [T5 stream byte butess and this rate will be uzed to check the rest of
[1 53214 this PCRPID
[ 1] waming 2m7 OTFfE 1427 Packetbyte 1, bit 0 | MPEG-2 Transpart_packet transport_enor_indicator set
[1 [TS stream byte Systems 2 4.33
ES277)
arrar PR k1 FFE 1477 Parkel hite 3 hit 1 MPFI5-2 Transnnit nacket hansnoib serambling conbal 3 nonoll
2| Date: August 4, 1999 -
Time: 13:21

Bitstream input file = E:“streamnsZ-nwiield.tsp

The Summary Report
provides a general and
detailed error summary as
well as information about
the time and date the
stream was verified, the
file name and stream type,
and the options enabled or
disabled.

Input stream_type = MPEG-2 TRS
P-STD buffer gnuplot file generation enabled.
Scrambled data is skipped
Verification disabled for MPEG levels
FRS stream
Pack header
Sy=temn header
DVE lewels
Subtitling pizesl
Teletext
Dunp enabled for MPEG lewvels
TRS stream
transport_packet
DVE levels
Ignored messages
Systen errors
Pipe errors

ERRORE SIUMMARY

1 Informaticon
2 Recomnendation wiolations

26 Oddities

30 Varnings

374 Syntaz errors
2435 Errors

1 Systen error ;I

For Help, press F1 |Standard DVE [Audioc AUTO DETECT
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Using the Compliance Verifier
Verifying a transport stream

Step 7: View T-STD Buffers graphs

The T-STD Buffers dialog displays the contents of the T-STD (Transport Stream
System Target Decoder) buffers plotted over time for the selected PID.

Comphance Yerifier - Ez\streams2\mvfield.tsp

File “iew Venfy Heports Options Graph Window Help

= @[> | mwik=]aa = | 7|

@ Select the PID of
the video, audio
or PSI stream for
which you want
to view buffer
data.

& _T-5TD Buffers

Select PID: ".-"Il ﬂ Zoom: I 0%

Bits
2000000

|— TE contents B contents

TE00000
1600000
1400000
1200000
1000000
800000
£00000:
400000,

200000

1]

Timestamp (zec)

oo 01 02 03 04 05 OB OF 08 08 10 11 12 13 14

EB conterts

x| Date: August 4, 1999
S Time: 13:21
Bitstream input file = E:“streamnsZmviield.tsp
Input stream_type = MPEG-2 TRS
P-STD buffer gnuplot file generatlcm enabled
Scrambled data is skipped
Verification dizabled for HPEG levels
PRS stream
Pack header
Systen header
DVE levels
Subtitling pizel
Teletext

El

For Help, press F1

|Standard: DVE

|Audio: AUTO DETECT 2
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Using the Compliance Verifier
Verifying a transport stream

File ¥iew Verfy HReports Dptions | Graph Window Help
| B | B [ Q- Zoomin Py
Q- Zao aut FA
T-5TD Buffers 5o FEse
Select PID:
et ME contents EE contents
2000000
1800000
1600000
1400000
1200000
1000000
800000
600000
400000
200000
T el Graph Options :
oo 01 02 03 04 05 06 07 08 0F
Plot:
|
(2) Select the T-STD | T8 conterts
buffE[S to plo‘t 2| Date: August 4, 1939 [ ME corterts
2] Tine: 13:21 [#7 EB contents
Bitstream input file = E:“stresms2 mviield. tsp
Input stream_type = HPEG-Z TRS Axis Flan
P-STD buffer gnuplc\t file generatlc\n enabled =
Scrambled data is skipped

Verification disabled for MPEG levels
PRS strean

& Use Dafault " User Defined

=l B3

20 21

Define axis range or
use defaults.

Pack header i
Systen header Hin hax
DVB __—vels i
Subtitling pizel Harizantal ID |2.1
Teletext 5 ﬂ
Vettical [0 2000000
Launch graph option dis— AUTO DETECT 4
[ or | conca |

(4) Close the dialog.
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Using the Compliance Verifier
Verifying a transport stream

Comphance Yerifier - E:\streams2\mvfield.tsp

” File “iew Venfy Heports Options Graph Window Help

Use the Zoom
button to enlarge a

portion of the graph.

JJL. (1] |I) |J\j MU'&l

T ® | Y

E . T-5TD Buffers

Select PID: IVldEo [Ow0020) d Zoom; I 3199%

Bits
2000000

|[=——"TB cantents
1800000
1600000
1400000
1200000
1000000

00000

600000

400000

200000

o ; ; ; : ;
1.02 1.03 1.04

ME contents EE contents

1.05 1.06 1.07
Timestamp [sec]

=l B3

108

4]

J

x| Date: August 4, 1999
H Time: 13:21
Bitstream input file = E:“streams2 nviield.tsp
Input stream_type = HPEG-Z TRS
P-STD buffer gnuplc\t file generatlc\n enabled
Scrambled data is skipped
Verification disabled for MPEG levels
PRS strean
Pack header
Systen header
DVE levels
Subtitling pizel
Teletext

[

Far Help, press F1

|Standard: DVB

|Audicr ALTO DETECT
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Using the Compliance Verifier
Verifying a transport stream

Step 8: Save reports

You can save all the reports from a test into a workspace file, then restore it to
view test results at a later date.

Compliance Yerifier - E:\streams2\mvhield.tsp

JEiIe View “erity Heports Options Graph Window Help

= Select StreamFlle .. Cr+0

Elaa = % |

n Save Report ... Clrl+5

*acation Reference Description
5 sthpte 17 (TS |ETR 154 41.8.9 | Mo system_clock_deseriptor in PMT -table in PMT -table
3t = 3965] zection 0 at byte 12 bit 0 (in pid 0x0064, P51 straam
4EL bute 12
R = |ETR 154 The smoothing_buffer descriptor should be included in
RN 41816 the extended program infarmation part of the Program
£ 0ASH Map T able in P T -table section 0 at byte 12 bit O [in
i pid 00064, P51 stream bute 12]
The transport_rate for PCR_PID 0x0020 is BB7500.06
il Exit bytess and this rate will be used to check the rest of
— s PCR PID
[ 1] waming ~art_packet hansport_gnor_indicator set
[1
ermar 20. ‘ransport_scrambling_control 3 in null
efror 2031 “ald_control value 3 for
enor 2062 4182
lect the di e |22 |0 wavEmE i CvDats = _| ﬁl I
Select the directory
in which to save the TR
file.
2| Date: August 4, 1999
2 Time: 13:21
Bitstream input file = E
Input stream_type = MPEG
P-STD buffer gnuplot fil
Scrambled data is =kippe
Verification disabled fo
FRS stream
Pack header
Systen headexr
il harie: |mvfield_reports.cvw I_ Save I

@ Enter the file name.

Subtitling pixesl
Teletext

Workspaces are saved

Save the open windows and their position or

as .cvw files.

El

Save az ype: I Compliance Verifier Workspace [*.ovw)

[

WTODETECT 2

Cancel |

@ Save the workspace.
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Using the Compliance Verifier
Verifying a transport stream

You can also save any individual report to a text file.

Compliance Yerifier - E:\streams2\mvfield.tsp

Crl+0

Clrl+5

= Select Stream File ...

1EM

2ZENsh
Stestow

4 ENstream

5 E\stieamse
E O:\StreamsiG

JElIe View Werfy Reports Options Graph Window Help

“ Reference

Description

1778 ‘ETF\ 1644189
5

Mo system_clock_descriptor in P T -table in P T -table
zection 0 at byte 12 bit 0 [in pid 0x0064, PSI stream
bpte 121;

“TR 154
“1g

The smoothing_buffer descriptor should be included in
the extended program information part of the Program
Map Table in PMT-table section 0 at byte 12 bit 0 [in
pid 040064, P51 stream byte 12]:

The tranzport_rate for PCR_PID 020020 iz B87500.08

Exit *=/5 and this rale will be used to check the rest of
[0 1L E— 5 PID
Il 1| warning 20 ~acket ranspart_enor_indicator st
(1) Select the report 0
yOU want to save to errar 2028 ~art_serambling_contral 3 in null
make it the active
H 2031 ~nntrol value 3 for
window.
rmar 2052 Ox =
enor 210 0x1
X ave I {3 CvData
SE|BCT the dIrECtory syntax erar 2152 [} — I
in which to save reporttit
the flle errar 2108 0x1
% Date: August 4, 1999
| Time: 13:21
Bitstream input file = E
Input stream_twvpe = HPEG
P-STD buffer gnuplot fils
Scrambled data is skippe
Verification disabled for
FRS strean
Pack header
Systen header
FIIE Name: Iverification_reporl. bk Save I

@ Enter the file name.

Subtitling pize=l
Teletext

Save the active report.

Save as lvpe: IVerification Report [* tat]

[El

TODETECT 2

@ Save the report.
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Sample report messages

Error numbers Each error message logged to the report file has an accompanying number.

Number range

Description

0 to 999 System errors
1100 to 1949 MPEG-1 checks
2300 to 2999 MPEG-2 checks
3000 to 4199 DVB checks
4500 to 4649 ATSC checks
Error types Errors are classified into eight main types. You can apply filters to ignore one or

more of these error types. When you apply a filter, the MPEG/DVB Compliance
Verifier will not log the error messages to the report file.

Error types
Information

Oddity

Recommendation Violation

Warning

Syntax Error

Error

System and Pipe Errors

Description
Describe a notable event in the stream.

Signal an odd inconsistency in the stream, such as a superfluous or useless
setting, and do not necessarily indicate that an error has occurred.

Issued when a specification recommendation is not respected.

Signal potential problems with the reliability of the bitstream and indicate a
potential cause of errors.

Indicate syntax violations of the protocol standards and are generated during
parsing. They cause the Compliance Verifier to enter Recover mode as it
attempts to resynchronize with the bitstream.

A semantic error, or type of error other than syntactic.

Report serious problems with the system on which the Compliance Verifier is
running, such as memory problems, file creation problems, internal program
problems, etc.
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Example of Report File Messages

The following example shows report file messages from a Compliance Verifier
analysis and provides a more detailed explanation of each problem. To confirm
some of the error messages, the file was also analyzed in the Protocol Data
Viewer and relevant sections copied from the PDU Details view.

Information message

[MPEG-2] INFORMATION 2015 ({ref. MPEG-2 Systems 2.4.3.3) : Transport_packet sync_byte (0x47)
emulation at header bit 22 at byte 188 bit 0 of t_packet 94 (pid 0x0028; TS stream byte 17672).

[MPEG-2] INFORMATION 2015 {ref. MPEG-2 Systems 2.4.3.3) : Transport_packet sync_byte (0x47)
emulation at header bit 22 at byte 188 bit 0 of t_packet 131 (pid 0x0029; TS stream byte 24628).

[MPEG-2] INFORMATION 2015 ({ref. MPEG-2 Systems 2.4.3.3) : Transport_packet sync_byte (0x47)
emulation at header bit 22 at byte 188 bit 0 of t_packet 295 (pid 0x0029; TS stream byte 55460).

[MPEG-2] INFORMATION 2015 {ref. MPEG-2 Systems 2.4.3.3) : Transport_packet sync_byte (0x47)
emulation at header bit 22 at byte 188 bit 0 of t_packet 301 (pid 0x0029; TS stream byte 56588).

[MPEG-2] INFORMATION 2015 ({ref. MPEG-2 Systems 2.4.3.3) : Transport_packet sync_byte (0x47)
emulation at header bit 22 at byte 188 bit 0 of t_packet 312 (pid 0x0029; TS stream byte 58656). MPEG-2
INFORMATION 2015 will no longer be reported !

These information messages are caused by a pattern in the transport stream
header of four packets that matches the sync byte sequence 0100 0111.

For example, the packet in the first error has a header value of 0x 47 00 29 1C.
Converted to binary, the value is 0100 0111 0000 0000 0010 1001 0001 1100.

I

Sync byte pattern appears
within the sequence.

Recommendation

([DVB] RECOMMENDATION VIOLATION 3077 (ref. ETR 154 4.1.8.9) : No system_clock descriptor in PMT-
table in PMT-table section 0 at byte 12 bit 0 (in pid $0020, PSI stream byte 12); byte 17 of t_packet 438 (TS
stream byte 82361).

[DVB] RECOMMENDATION VIOLATION 3094 (ref. ETR 154 4.1.8.16) : The smoothing_buffer descriptor
should be included in the extended program information part of the Program Map Table in PMT-table section 0
at byte 12 bit 0 (in pid $0020, PSI stream byte 12); byte 17 of t_packet 438 (TS stream byte 82361).

[DVB] RECOMMENDATION VIOLATION 3077 (ref. ETR 154 4.1.8.9) : No system_clock descriptor in PMT-
table in PMT-table section 1 at byte 12 bit 0 (in pid $0020, PSI stream byte 38); byte 43 of t_packet 438 (TS
stream byte 82387).
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[DVB] RECOMMENDATION VIOLATION 3094 (ref. ETR 154 4.1.8.16) : The smoothing_buffer descriptor
should be included in the extended program information part of the Program Map Table in PMT-table section 1
at byte 12 bit 0 (in pid $0020, PSI stream byte 38); byte 43 of t_packet 438 (TS stream byte 82387).

These messages refer to a recommendation in the DVB specification which
explains which descriptors to include in a PSI table. The text below shows the
decoded PSI table from TS packet #438, copied from the Protocol Data Viewer’s
PDU Details view. It confirms there are no descriptors in the table.

TSP #438  0:0.016 449 24

Program 1 Program Map Tabl e

Section Syntax Indicator 1

Ver si on Number 7
Current/ Next |ndicator Current
PCR PID 0x0026
Stream Type 0x02
(Vi deo- MPER2)

El ementary PID 0x0026
Stream Type 0x04
(Audi o- MPEQR2)

El ementary PID 0x0027

Error message

[MPEG] SYNTAX ERROR 1504 (ref. MPEG Video 2.4.2.3 | 6.2.2) : Sequence_header_code expected for
video sequence (0) at byte 0 bit 0; PES (OxEQ) byte 28 (byte 28 of packet 0); byte 40 of t_packet 535 (pid
0x002C; TS stream byte 100620). [Look Ahead : 0x00 0x00 0x01 0x00 (len : 32 bit)]

[MPEG] ERROR 1666 (ref. MPEG Video 2.4.1 | 6.1.1.7) : First picture in GOP has type B, should be an I-
picture for video sequence (0) at byte 5 bit 2; PES (0xEQ) byte 33 (byte 33 of packet 0); byte 45 of t_packet
535 (pid 0x002C; TS stream byte 100625).

These errors occur because the beginning of the first PES packet in TS packet
#535 does not start with the sequence header start code—00 00 01 B3, as shown
below.

TSP #535  0:0.020 092 14

Start Code 0x000001
StreamId OxEO
(Video Stream 0)
Packet Length

PES Scranbl e Contr ol
(Not Scranbl ed

0
0
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PES Priority 0

Data Alignnent |ndicator 1

Copyri ght 0

Original Indicator 1

(Original)

PES Header Data Length 19

PTS/ DTS Fl ags 0x2

(PTS)

PTS 13: 26: 16: 90565555

Payl oad : 00 00 01 00 00 18 AA 1B B8 00 00 01 B5 87 ...
I —

No sequence header
start code.

The Sequence Header Start code does not appear until T'S packet #11006, the
start of the next sequence.

TSP #11006 0:0.413 334 69
Start Code 0x000001

Stream I d OxEO
(Video Stream 0)

Packet Length 0
PES Scranbl e Control 0
(Not Scr anbl ed)
PES Priority 0
Data Alignnent |ndicator 1
Copyri ght 0
Original |ndicator 1
(Original)
PES Header Data Length 19
PTS/ DTS FI ags 0x3
(PTS and DTS)
PTS 13: 26: 17: 46565555
DTS 13: 26: 17: 34565555
Payl oad : 00 00 01 B3 2C 02 40 23 24 9F 23 ...
]
Sequence header
start code.
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Information message

[MPEG-2] INFORMATION 2004 : The transport_rate for PCR_PID 0x02C is 5005352.09 byte/s and this rate
will be used to check the rest of this PCR_PID at byte 10 bit 1 of t_packet 1383 (pid 0x002C; TS stream byte
260014).

[MPEG-2] INFORMATION 2004 : The transport_rate for PCR_PID 0x0029 is 5005352.46 byte/s and this rate
will be used to check the rest of this PCR_PID at byte 10 bit 1 of t_packet 1724 (pid 0x0029; TS stream byte
324122).

[MPEG-2] INFORMATION 2004 : The transport_rate for PCR_PID 0x0026 is 5005947.48 byte/s and this rate
will be used to check the rest of this PCR_PID at byte 10 bit 1 of t_packet 1958 (pid 0x0026; TS stream byte
368114).

These information messages explain what the Compliance Verifier bases its
timing analysis on.

Error message

[MPEG-2] ERROR 2856 (ref. MPEG-2 Audio 2.5.3.1) : Not all fields of mc_header fit in base frame for audio
ES, AU 1, at byte 1535 bit 7; PES (0xCO) byte 1549 (byte 1549 of packet 0J; byte 81 of t_packet 3069 (pid
0x002A; TS stream byte 577053).

[MPEG-2] SYNTAX ERROR 2853 (ref. MPEG-2 Audio) : The default setting (MPEG-2) for audio_stream 0xCO
parsing proved to be incorrect, due to the mc_header that does not fit into the base_frame. The audio parsing
will be switched to MPEG-1 parsing for audio ES, AU 1, at byte 1535 bit 7; PES (0xCO) byte 1549 (byte 1549
of packet 0); byte 81 of t_packet 3069 (pid 0x002A; TS stream byte 577053). [Look Ahead : Ox7F OxFE 0x62
0x00 (len : 32 bit)]

These messages explain that the Compliance Verifier originally defaulted to
MPEG-2 audio, but is now switching to MPEG-1 audio.

Error message

[MPEG] ERROR 1642 (ref. MPEG Video 2.4.1 | Compl 9.2.1.3) : GOP ends with too few B-pictures for video
sequence (0) at byte 50133 bit 4; PES (0xEQ) byte 50273 (byte 41 of packet 4); byte 53 of t_packet 4452 (pid
0x0029; TS stream byte 837029).

This message reports that the Compliance Verifier did not find the expected
coding sequence, BB P B, at the end of this group of pictures.
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Error message

[MPEG] ERROR 1667 (ref. MPEG Video 2.4.3.4 | 6.3.9) : Picture has type |, temporal reference of picture 1
indicates it should be B for video sequence (0) at byte 50221 bit 2; PES (0xEQ) byte 503671 (byte 129 of packet
4); byte 141 of 1_packet 4452 (pid 0x0029; TS stream byte 837117).

This message reports that an I frame was encountered when a B frame was
expected. The Compliance Verifier expected a B frame because the temporal
reference value for this picture is 2, as shown below. Since this is the first picture
after a group of pictures header, the temporal reference value should be 0.

TSP #4452  0:0.167 196 60
Start Code 0x000001

StreamId OxEO
(Video Stream 0)

Packet Length 0

PES Scranbl e Control 0

(Not Scranbl ed)

PES Priority 0

Data Alignnent |ndicator 1

Copyri ght 0

Original |ndicator 1

(Original)

PES Header Data Length 19

PTS/ DTS FI ags 0x3

(PTS and DTS)

PTS 13: 26: 39: 99450000
DTS 13: 26: 39: 87449999

Payl oad : 00 00 01 B3 22 02 40 23 24 9F 23 81 10 11 11 12
12 12 13 13 13 13 14 14 14 14 14 15 15 15 15 15
15 16 16 16 16 16 16 16 17 17 17 17 17 17 17 17
18 18 18 19 18 18 18 19 1A 1A 1A 1A 19 1B 1B 1B
1B 1B 1C 1C 1C 1C 1E 1E 1E 1F 1F 21 00 00 01 B5
14 82 00 01 00 00 OO 00 OO OO 01 B8 01 AE D6 80
00 00 01 00 00 88 CO9 DO 00 00 00 01 B5 8F FF FB

I

picture start code
0000 0000 1000binary

The following 10 bits after the picture start
code is the temporal reference field. In this
example the value is 2, but should be 0.
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Oddity message

[MPEG-2] ODDITY 2036 (ref. MPEG-2 Systems 2.4.3.5) : An | Picture is present in the TS packet, but the
elementary_stream_priority_indicator flag is not set at byte 192 bit 0 of t_packet 4453 (pid 0x0029; TS
stream byte 837168).

[MPEG-2] ODDITY 2036 (ref. MPEG-2 Systems 2.4.3.5) : An | Picture is present in the TS packet, but the
elementary_stream_priority_indicator flag is not set at byte 192 bit 0 of t_packet 4469 (pid 0x0029; TS
stream byte 840176).

[MPEG-2] ODDITY 2036 (ref. MPEG-2 Systems 2.4.3.5) : An | Picture is present in the TS packet, but the
elementary_stream_priority_indicator flag is not set at byte 192 bit 0 of t_packet 4482 (pid 0x0029; TS
stream byte 842620).

[MPEG-2] ODDITY 2036 (ref. MPEG-2 Systems 2.4.3.5) : An | Picture is present in the TS packet, but the
elementary_stream_priority_indicator flag is not set at byte 192 bit 0 of t_packet 4493 (pid 0x0029; TS
stream byte 844688).

[MPEG-2] ODDITY 2036 (ref. MPEG-2 Systems 2.4.3.5) : An | Picture is present in the TS packet, but the
elementary_stream_priority_indicator flag is not set at byte 192 bit 0 of t_packet 4515 (pid 0x0029; TS
stream byte 848824). MPEG-2 ODDITY 2036 will no longer be reported !

These b oddities report that the elementary stream priority indicator bit in the TS
header adaptation field is not set to 1. When the packet payload contains one or
more bytes from an intra coded slice (an I frame), the elementary stream priority
indicator should be set to 1 to indicate that the payload has a higher priority than
the payloads of other T'S packets.

Error message

[MPEG] ERROR 1445 (ref. MPEG Systems 2.4.4.3 | 2.4.3.7) : Previous I/P picture's PTS - DTS offset is
10799, should be 10800 in PES stream OxEQ at byte 122617 bit 0 (byte 17 of packet 11); byte 29 of t_packet
12669 (pid 0x0026; TS stream byte 2381801).

This message reports that the difference between the PTS (presentation time
stamp) and DTS (decoding time stamp) in this packet is incorrect.

The frame rate for this stream, as indicated in the sequence header, is 25
frames/second, and the coding structure is I B B P B B P. Because I and P frames
are required to decode B frames, three frames need to be buffered. The time
required for an I or P frame to remain in the buffer is therefore 3/25 seconds
(0.12000000), or 10,800 clock ticks of a 90 kHz system time clock. The time for
the frame to remain in the buffer is also equal to the difference between the PTS
(presentation time stamp) and DTS (decoding time stamp).

Below are the PTS and DTS fields for packet #12669 copied from the Protocol
Data Viewer’s PDU Details view. The difference between the two fields is
0.11998889 (10,799 / 90 kHz), but should be 0.12000000 (10,800 / 90 kHz).
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TSP #12669  0:0.475 789 32

Start Code 0x000001

Stream I d OxEO

(Video Stream 0)

Packet Length 0

PES Scranbl e Control 0

(Not Scr anbl ed)

PES Priority 0

Data Alignnent |ndicator 1

Copyri ght 0

Original I|ndicator 1

(Original)

PES Header Data Length 19

PTS/ DTS FI ags 0x3

(PTS and DTS)

PTS 13: 27: 01: 12557777
DTS 13:27: 01: 00558888

Error message

[MPEG] ERROR 1622 (ref. MPEG Video 2.4.3.3 | 6.3.8) : GOP marker_bit in time_code is 0 for video
sequence (0) at byte 2025684 bit 0; PES (0xEO) byte 2029520 (byte 120 of packet 136); byte 132 of t_packet
144535 (pid 0x0029; TS stream byte 27172712).

[MPEG] ERROR 1633 (ref. MPEG Video 2.4.3.3 | 6.3.8) : GOP time_code_seconds is 63, should be in 0..53
for video sequence (0) at byte 2025684 bit 0; PES (0xEQ) byte 2029520 (byte 120 of packet 136); byte 132 of
t_packet 144535 (pid 0x0029; TS stream byte 27172712).

These messages describe illegal values in the time code, a 25-bit field in the GOP
(group of pictures) header made of five subfields. In the decoded packet below,
the PES packet payload contains the 25 bits of the time code in the sequence 01
B7 FA 0.

TSP #144535 0:5.428 069 17

Start Code 0x000001
Stream Id OxEO
(Video Stream 0)

Packet Length 0

PES Scranbl e Control 0

(Not Scr anbl ed)

PES Priority 0

Data Alignnent |ndicator 1

10-24



Verifying
Copyri ght 0
Original [|ndicator 1
(Original)
PES Header Data Length 19
PTS/ DTS Fl ags 0x3
(PTS and DTS)
PTS 13: 26
DTS 13: 26:
Payl oad : 00 00 01 B3 22 02 40 23 24 9F 23 81 10
12 12 13 13 13 13 14 14 14 14 14 15 15
15 16 16 16 16 16 16 16 17 17 17 17 17
18 18 18 19 18 18 18 19 1A 1A 1A 1A 19
1B 1B 1C 1C 1C 1C 1E 1E 1E 1F 1F 21 00
14 82 00 01 00 00 00 00 00 00 01 B8 01
00 00 ....

Using the Compliance Verifier

a transport stream

1 45: 27451111
45: 15449999

11 11 12
15 15 15
17 17 17
1B 1B 1B
00 01 B5
B7 FA 00

time code field 0000 0001 1011 0’111 111|1binary

Marker bit. This field
has a value of 0. The
only legal value is 1.

Time code seconds.
This field contains a
value of 63. The
standards specify the
allowable range as 0
t0 59.
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Using the Video ES Analyzer

Analyzing a video elementary stream

Yiden

Analyzing a video elementary stream

This example requires the purchase of E6310A. It shows how to use the Video ES
Analyzer to play back and analyze a video elementary stream.

From the Launch Pad:

Step 1: Start the Video ES Analyzer

There are two ways to start the Video ES Analyzer.

[EMPEGscope Launch Pad [x]

' | cH | [ | 3| @ v
MPEGscope @ ||.m & 10103} DB Th
AT Andyzer| Rec/Play | AT Table | DataViewer| Composer | MuliTS Gen| Impaiments| Complance

LIF Status

% Use this method when

you want to open and
analyze a file you have
saved to disk.

~Seguence Header

Horizontal Size |0
Vertical Size 0
Display Aspect 00
SampleAspect 00
Frame Rate 0

Closed GOP |0
Broken Link |0

—Picture Header

Bit Rate [p
WBY Buffer Size |
Constrained ;=

Farameters Flag

Load Guant. Matrb:
Intra 0
Nan-lntra [g

Etensian | narmatio |

Frarnes

1st Field 2nd Field
Temparal Temparal
Reference Referance
] ]
Picture Type  Picture Type
7 ?

WEY Delay WEY Delay
0 o

Coding Exension |

# - ES Analpzer ME B3
File “iew Help
—General Information —GOP Header———— - Slice Header
MPEG 0 Drop Flag |0 Guantization Scale:
Private Data |0 Time Code  |0:00:00:00 tin. 1o Max. |0

Total Mumber of Slices |0
Slice# | @ Scale | Intra |

Frame Murmber 0

Help |

Play Controls M= E

TS

GOP

M« »| W
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From the Recorder/Player:

'+ Recorder/Player - E-\streams\test.tsp [31.1MB] |}

File  Control [
00.0 ... HH

|08/11493 0423 P

Select ES PID EE|

@ Start the Video ES
Analyzer.

' First Video ES PID Found Select the first video elementary

™ First Audia ES PID Found stream PID (Program ldentifier)
found, or enter the PID of the
" Usze PID: elementary stream to analyze.

—

[ I Extract the video elementary
stream from the file.

When MPEGscope has finished
demultiplexing the file, the Video
ES Analyzer will launch with the file
loaded.

Converting File__.
407
(LTI

% Use this method when you want to extract and
analyze an elementary stream from a transport
stream file you have opened or recorded from
the Recorder/Player.
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Step 2: Open a file
Complete this step if you have opened the Video ES Analyzer from the Launch
Pad.
## - ES Analyzer M= E
Wiew Help
lnmrmatmni GOP Header || Slice Header
PEG Drop Flag [0 Guantization Scale
i (T Tirne Gode  [0:00:00:00 Min. [0 Max o
{ Closed GOP |0 Total Humber of Elices |0
— || BrokenLink [o glice# | o Seale [ Intra |
| Pioture Header
L Framef
‘=t Field 2nd Field
=N
-ral Temporal
- Reference
0
VB, e Type
Co N
Parame
Load G
Mon
Extere,
Help
Loak in: Ia shreams j gl

Double click on the file you
want to open.

File name: Itest.es Open I
Filez of type: IStream File [*.tz ; *tsp; ".es] j Cancel |

% The Video ES Analyzer can open elementary stream
(.es), transport stream (.ts), and transport stream
plus (.tsp) files for analysis. If you select a .ts or a
.tsp file, specify a video elementary stream PID
(Program Identifier) number, as illustrated on
page 11-3.




# E:\streamsitest.es - ES Analyzer
File “iew Help

—General Information

MPEG |2
Private Data fes

—Sequence Header

Horizontal Size [fo4
Vertical Size 480
Display Aspect 43
Sarnple Aspect 2
Frame Rate [30Hz

~GOP Header
DropFlag [0 (Noy
Time Code [m00:00:00
Clogsed GOP 1 (ves)
Broken Link [0 (Moy

—Picture Header

Bit Rate |15 Mb/s
YBY Buffer Size 112 (220KB)
Constrained [

Farameters Flag

Load Guant. Matrix:
Intra 10 (Moy
Maon-Intra g ¢hoy

Extension Information |

Framef

1stField 2nd Field
Temparal Tempaoral
Reference Refarence
o ]

Ficture Type Ficture Type
B B
VB Delay VB Delay
lazaz 568

Coding Extension |

Using the Video ES Analyzer
Analyzing a video elementary stream

SIS E3

— Slice Header
Quantization Scale:

Min. 1 s 111
Total Mumber of Slices 165

Slice# | @ scale [ Intra [~

S = ST R R R

Frame Mumber |1

Help |

% With the exception of the Buffer Occupancy and Bit Rates
graphs, information and statistics are based on the disp/ay order
of frames in the bitstream, as defined in Section 6.1.1.11, “Frame
re-ordering”, of ISO/IEC 13818-2. The Video ES Analyzer does not
use the temporal_reference field to determine display order.
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Step 3: Troubleshoot bitstream errors

If the Video ES Analyzer finds errors when opening or playing a video stream, a
warning icon will display in the bottom right corner. You can use Trace Mode to
view the decoded bitstream elements located immediately before an error.

# E:A\streams\errored_bitstream_es - ES Analyzer

File “iew Help
—General Information——————— - GOP Header—————————~ Slice Header
MPEG |2_ Crop Flag @ (Mo Guantization Scale:
Private Data Mo Time Code  [0:00:00:00 Min. M0 Max 10
Closed GOP |1 fYes) Total Mumber of Slices |1
—Sequence Header
Harizantal Size [0 Broken Link 10 {Mo) 18I|ce# | QSca;I;l Intral
Yertical Size 1080 —Picture Header
Display Aspect 169 Framef
1stField 2nd Field
Sample Aspect 3
P P Temparal Tempaoral
Frame Rate |30 Hz Reference Reference
BitRate [18 Mhis o I
WBY Buffer Size  |512 ¢1048KEY Picture Type  Picture Tvpe
Constrained [ (M) B 7
Farameters Flag
VB Delay VB Delay
Load Guant. Matrix: 65535 ]

Intra 10 (Mo
Coding Extensi
Novinie -G T
Extension Information Frame Number i

@ Click on the warning icon to
open the Event Log. You can also
open it from the View/Event Log
menu.

The warning icon will display when
the Video ES Analyzer finds an

error while decoding. This can Event Log ]
happen when you first open a file Invalid motion vector value =]
or when you navigate forwards or Invalid motion vector value —
backwards in the file using the Invalid motion vector value

Invalid motion vector value

invalid motion_type

Invalid motion vector value

Invalid motion vector value

Invalid motion vector value

- - Invalid motion vector value

The Event Log provides a brief Invalid motion vector value =l

Play Controls.

description of the errors encountered.
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# E:A\streams\errored_bitstream_es - ES Analyzer
File Help
(| M ' GOP Header——— ~Slice Header
Buffer &nalysis Charts » Drop Flag |0 {Ma) Quantization Scale:
(et el Time Code  [0:00:00:00 Min. [0 Mac o
kL
e | Clased GOP |1 fres) Total Mumber of Slices |1
Broken Link [0 (Na) slice# | ascale [ Intra |
T 1 10
To view the decoded verteal Sze 1060 O
. Display Aspect [16:9
bitstream elements FIEVAsH and Fielg
that occurred SIS AEPEC! |3 “amparal
immediately before Frame Rate [30 Hz ance
each error, turn BitRate |18 hbis
Trace Mode on. VBY Buffer Size |53 (1048KE)
Constrained 0 oy
LU
Farameters Flag fiiay
Wy
Laad Quant. Matrix: 13
Intra 10 (Moy - @@ |
iy
Maon-Intra g ¢hoy B
N
Extension Information | Frame L
0

Humber of Trace Mode Mezzages E

Flease indicate the number of
decoded bitstream elements to

view before each enar.
Cancel |
FHum; I'IDD

Enter the number of decoded
elementary stream fields to
display before each error,
then press OK.

Frame GOP
Lm W =) m| W

|« »| W
Use the Play Controls to step back one frame to the
beginning of the frame where errors were first encountered.

el
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Errors in the frame are displayed along
with the decoded bitstream elements that
occurred immediately before.

~ Trace Mode Message

Mum I Element Type | Length | WValue | Location | Comments ;I
89  dct_coef code 5 0100 24044 MPEGZ: Table B.14
90 dct_coef code 3 110 24049 MPEGZ Table B.14
91 dct_coef code 3 110 24052 MPEGZ Table B.14
92 dct_coef code 5 o1oa 240855 MPEGZ: Table B.14
93 dct_coef code 3 111 24060 MPEGZ Table B.14 —I
94 dct_coef code 4 o111 24063 MPEGZ: Table B.14
95 dct_coef code 5 o1oa 24067 MPEGZ: Table B.14
96 dct_coef code 7 0001000 24072 MPEGZ: Table B.14
97 dct_coef code 4 0110 24079 MPEGZ: Table B.14
93 dct_coef code 2 10 24083 MPEGZ Table B.14
99 slice_start_code 32 0000000000000000000... 24088 MPEGT: sect. 24.2.6, MPEGZ: sect. £.2.4
100 macroblock_address_increment code 1 1 24126 MPEGT: Table 2B.1, MPEGZ: Table B.1
A Syntax Error Mota,.. Mot Available Decoding ...  MBz are skipped at start/end of slice!
102 macroblock_address_increment code 3 oo 34275 MPEGT: Table 2B.1, MPEGZ: Table B.1
103 B_macroblock_type 2 10 34278 MPEGT: Table 2-B.2c, MPEGZ: Table B.4
104 motion_type 2 o 34280 MPEGZ only: 6.2.5.1, frame_mation_type
105 motion_code 1 1 34283 MPEGT: Table 2-B.4, MPEGZ: Table B.10
106 motion_code 4 oma 34284 MPEGT: Table 2-B.4, MPEGZ: Table B.10
107 motion_code 5 ooo1a 34291 MPEGT: Table 2-B.4, MPEGZ: Table B.10 =
4 | _'l_I
: | Stoploggng messages o filel

LOG MESSAGES TO... E
File: Mame:
IE:‘ b herrored_bitstream, bt Browse |

@ If desired, log the messages
to afile.

You can start or stop logging
at any time.

Cancel |

(8) Play the rest of the stream. Errors and

bitstream elements will display in the rrame_ F"DP

Trace Mode Message dialog as M| | | m| M| | « »|

successive frames are decoded and

% When you turn Trace Mode on, the stream will be analyzed in decode order and will
not correspond to the display in the video viewer.

You can turn Trace Mode on or off at any time from the View|Trace Mode menu.
You can also turn Trace Mode off by closing the Trace Mode Message dialog.




Using the Video ES Analyzer
Analyzing a video elementary stream

Step 4: View the video elementary stream

streamshtest es - ES Analyzer (=[] =]
= . |.—GOP Header—————————— Slice Header
e el Witts © | DropFlag 0 (No) Quantization Scale: (1) Select the screen size, then
poopoachnabss v fode [30000:00 Min B Max A1 open the video viewer.
| (@ Total Mumber of Slices 165 X .
~5  IraceMade » ' L(Yes) _ Use the 1:1 setting for normal
v Hints B S slice# | 0 Seale | inra |i| viewing. If you are playing an
Verlal i 1 : HDTV st lect at least
vertical Size 480 ~ Picture = 2 G slream, Select at least a
Display Aspect [4:3 Frame: 3 B 12 Se'['[lng.
1stFielo 4 4
Sample Aspect 2
P P Temporal Q 10
Frame Rate |30 Hz Reference S
BitRate [15 mhis o A
VBV Buffer Size 112 (228KB) Picture Type ]
Constrained ;a0 B =)
Farameters Flag
WEY Delay WEY L
Load Guant. Matrix: F232 7564
Intra 10 (Moy
Coding Extensi
Nonrtra [5G, oding Extension |
Extension Information | Frame Mumber {1

(_nJmeLl PRI

Use the Play Controls to navigate
the file forwards or backwards.




Using the Video ES Analyzer
Analyzing a video elementary stream

Step 5: View MPEG-2 extension information

# E-\streams\test es - ES Analyzer M= B3
File  Wiew Help
- General Information———  GOP Header [ Slice Header
MPEG |2 Drop Flag [0 (No) Quantization Scale
Private Data es Time Code  [0:00:00:00 Min. 1 Max. 11
Closed 3OP 1 (res) Total Humber of Elices 165
~Sequence Header _

Horizontal size Fog Broken Link [0 {Ma) 1Blwce# Q Scali Intra | =
Wertical Size 480 ~Picture Header 2 &
Display Aspect 4.3 Framef : 3 &
1stField 2nd Field 4 6

R
Sample Aspect 2 — — 5 10
Frame Rate 30 Hz Reference Reference ? ?
Bit Rate 114 Mois o ] g 4
WBY Buffer Size 112 (229KB) Picture Type Picture Type ] [
Constrained [y B B 10 4
o (M

Parameters Flag (o) 1 a
WBY Delay WBY Delay 172 4

Load Guant. Matrie 6232 7560 13 4 =l

Infra 10 (Mo
Cading Extensi
Nomdie i G oding Extension
Extenzion Information | | T D00 Do .
el (1) View MPEG-2 sequence
extension information.
Sequence Extenzion EE

ProfilesLevel |MP L
Frogressive Sequence o
Chroma Format 420
Horizontal Size Exdension o
Verical Size Extension o
Bit Rate Extension o~
WBY Buffer Size Extension o
Low Delay o
Frame Rate Extensionn o
Frame Rate Extensiond o

The header extension buttons are automatically
disabled for MPEG-1 elementary streams.
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¢ E:\streamshtest.es - ES Analyzer
File View Help
General Information
MPEG |2
Private Data  Yes

Sequence Header
Horizantal Size 704

GOP Header
Drop Flag |0 (Mo)
Time Code 10:00:00:00
Closed GOP 11 (Yes)
Braoken Link 10 (Mo)

Slice Header

Quantization Scale:

IS E3

Wi 1 hax 11
Total Mumber af Slices 165

Slice # g

Using the Video ES Analyzer
Analyzing a video elementary stream

Vertical Size 480 Picture Header 2 B
Display Aspect [4.3 Framef 3 6
1stField 2nd Field 4 [
Sample Aspect 2 TiemiEl Temporal 5 10
Frarme Rate |30 Hz Reference Reference g 8
BitRate [15 Mbrs 0 il g 1
VBV Buffer Size (112 (228KKE) Picture Type  Picture Type 3 [
Constrained 10 4
e———— 2 B 1 5
VBY Delay WBY Delay 12 4
Load Quant. Matrix: 63332 7569 13 4 j
Intra 10 (Mod = : .
NomInta 5 hioh codnagrensien | View MPEG-2 picture
e ian Informmation A extension information.
Picture Coding E xtension EHE
Framer 1st Field 2nd Field
% This example shows a code [0][0] |2 code [0][0] |2
field-coded picture. feode ] [z fcode [0 [1] |2
Picture coding extension
values for the first field feode (110 13 fcode 1[0 13
are displayed in the left fcode(lf] B feode]f] B
column. Values for the
second field are Intra DC Precision ) Intra O Pracision |1
displayed in the right Picture Structure  [Top Field Picture Structure  [Bottom Field
column. Taop Field First [0 Top Field First [0
I youare V'BW'”Q a Frame Pred Frame DCT 10 Frame Pred Frame DCT 0
frame-coded picture,
the Frame|1st Field Concealment Motion Vectors |0 Concealment Motion Vectars |0
CP|Umn ShQWS the . @ Scale Type [ @ Seale Type [0
picture codlng extension Intra VLG F " Intra VLG F i
values for the frame. ntra CUIE nira ormat
The 2nd Field column, Alternate Scan [ Alternate Scan [
which applies only to Repeat FirstField 0 RepeatFirstField |0
field-coded pictures, is
grayed out. Chroma 420 Type |0 Chroma 420 Type |0
Progressive Frame |0 Frogressive Frame |0
Composite Display Flag |0 Compasite Display Flag |0
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Using the Video ES Analyzer
Analyzing a video elementary stream

Step 6: View the Buffer Occupancy graph

The Buffer Occupancy graph displays buffer size, buffer occupancy estimated by
both the standard decoder method (MPEG-1 only) and the VBV delay method
(MPEG-1 and MPEG-2). If you are analyzing an MPEG-1 file, it also displays the
buffer occupancy difference between the two methods.

 Ex\streamshtest.es - ES Analyzer IE B
Fie [P Helo
| = - GOP Header lice Header
Bufle: Chatts »|  Buffer Docupancy  (hlo) Quantization Scale
Macroblock Analysis Bit Bates " - Min. 0 Max A1
Event Log Bit tlzation
L E E Y sl
"o Tice Motk N P n Number of Slices 165
Broken Link [0 (h Qscale -
+ Hints 0
Verical Size 480 [~ Picture Header
Display Aspect 43 AEmE)
1stField 2nd Field
Sample Aspect 2
PIE sk Temporal ~ Temporal
Frame Rate [30 Hz Refersnce  Reference
BitRate 15 Mhis 1] 0 b
VBV Buffer Size 117 (228KB) Picture Type  Picture Type ]
Constrained g gy B . 10
Parameters Flag 1M
VBV Delay  VEW Delay 12
Load Quant. Matrix; G232 7560 13
Intra 10 (Ma)
Coding Extension
Man-Intra g gy g—l
Extension Information (e Dl |1
Help
Play Controls M= BE

R

Select Play to (2) Select Stop
start graph to end graph
analysis. analysis.

% The Buffer Occupancy graph and
statistics are based on the decode order of

frames in the bitstream. No correlation
therefore exists with the video display or
other statistics, which are based on
display order.

Field-coded pictures have four graph points
for each frame (two for each field). Al
display within one frame interval on the
graph. Frame-coded pictures have only
two graph points.

1 Yideo Buffer Analysis - Buffer Occupancy

The STD Buffer on this graph refers to the B
(input elementary stream) buffer in the STD (System
Target Decoder) model of the ISO/IEC 11172-1 and
11172-2 MPEG-1 standards.

The VBV Delay Buffer on this graph refers to the
EB (video elementary stream| buffer in the T-STD
(Transport Stream System Target Decoder) model of
the ISO/IEC 13812-1 MPEG-2 standard as well as
the VBV buffer in Annex C of the ISO/IEC 13812-2
MPEG-2 standard.

IS[=] E3

Buffer Size

Std. Decoder Buffer
WBY Delay Estimate
Occupancy Difference

(Mhbis)
20
1.4
1.0
0.5
0.0
1] 1 2 3 4 ] 4 7
Frame
B Delay Butfer
Butter Size STD Buffer Frames 15t Field 2nd Field Ditference
[ 1835 [ [ 122 [ i [
[ [Tosrar | i [

All units are in (M)

Top fields show buffer occupancy after the current
picture enters the buffer. Bottom fields show buffer
occupancy after the previous picture is removed but
before the current picture enters the buffer.
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Using the Video ES Analyzer
Analyzing a video elementary stream

Buffer Occupancy Formulas

Buffer Size B =16 * 1024 * vbv_buffer_size[ISO/IEC 13818-2, 6.3.3]
where
B = buffer size (in bits)

vbv_buffer_size sequence_header().vbv_buffer_size

Standard Decoder Top: SDBtop(n) = bit_rate * vbv_delay(n) / 90000
Buffer (MPEG-1
uffer | Bottom: SDBbottom(n) = SDBtop(w) - d,

only)
where
SDBtopln) - Standard Decoder Buffer: value (in bits) for »”" picture before removing

picture from buffer

Standard Decoder Buffer: value (in bits) for 7 picture after removing
picture from buffer

SDBbottom(n)

bit_rate = sequence_header().bit_rate
vbv_delay(n) = picture_header().vbv_delay for " picture
dy = number of picture bits removed from buffer during decode of picture n
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Using the Video ES Analyzer
Analyzing a video elementary stream

VBV Delay Method Top: VBVtop(n) = VBVtop(n-1) - d;,.; + (I * R(n))
Bottom: VBVbottom(n) = VBVtop(n-1) - d;,;
where
VBVtopl(n) = VBV Buffer: value (in bits) for #” picture before removing picture from
buffer
VBVbottom(n) = VBV Buffer: value (in bits) for /-7 picture after removing picture from
buffer
= time interval (in seconds) [ISO/IEC 13818-2, C.9 - C.12]
Rin) = buffer input rate for n" picture) (refer to “Bit Rate Formulas”, page 11-16
dy = number of picture bits removed from buffer during decode of picture 7
Occupancy Top: ODtop(n) = | VBVtop(n) - SDBtop(n) |

Diff MPEG-1
iiference { Bottom: ODbottom(n) = | VBVbottom(n) - SDBbottom(n) |

only)
where

0Dtop(n) = occupancy difference (in bits) for top coordinate
VBVtop(n) = VBV buffer value for top coordinate
SDBtop(n) = standard decoder buffer value for top coordinate
ODbottom(n) = occupancy difference (in bits) for bottom coordinate
VBVbottomin) = VBV buffer value for bottom coordinate
SDBbottom(n) = standard decoder buffer value for bottom coordinate
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Using the Video ES Analyzer
Analyzing a video elementary stream

Step 7: View the Bit Rates graph

The Bit Rates graph displays the target bit rate, as given in the sequence header,
along with the actual buffer input rate.

# E-Astreamshtest es - ES Analyzer [_[CT=]
Fie [P Helo
g Yideo 'I—WGOP Header lice Header
s pancy b [0 Moy Quantization Geale
Macrablock Analysis ~anooon Min U Max 3
— %y“:c”; ;”ngg . o b || TotalNumberotsSlices o
e Broken Link o
Vertical Size 480 | Picture Header 1
Di=olaya=pect Bl E— :;alr;\?\d 2nd Field g
SampleAspect 2 Temporal Temporal
FrameRate 30Hz Refarence Reference
BitRate [5Mus [ 2 b
VBV Buffer 8ize 112 (228KB) Picture Type  Picture Type a
. Cnn‘stra\Fn‘Ed (T I I %n
SAmEIers Flag WBY Delay WEN Delay 12
Load Quant. Matrix fraze [7596 13
Inra © Mo}
Non-Intra W Coding Extension
Extension Infarmation izt Ui |3
Help |
i Video Buffer Analyzis - Bit Hates _ O] =]
Target Bit Rate
Buffer Input Rate
Play Controls [_ O]
IR o)
30.00
Select Play to (2) Select Stop
start graph to end graph 20.00
analysis. analysis. ———
10.007
0.007-
2 4 B 8 1012 14 16 18 20 22 24
-10.00 Frame
Statistics are based on the decode order of -20.00
frames in the bitstream.
Field-coded pictures have two graph points
for each frame (one for each field). Both Buffer Input Rate
display within one frame interval on the TargetBit Rate  Frame/1stField  2nd Field
graph. Frame-coded pictures have only one | 15 [ smaz [0
graph point.
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Using the Video ES Analyzer
Analyzing a video elementary stream

Bit Rate Formulas

Target Bit Rate TBR(n) = bit_rate
where
TBRIn) = target bit rate (in bits per second) for ™" picture
bit_rate = sequence_header().bit_rate
Buffer Input Rate R(n) = frame_rate * Z dj /n
(MPEG-1, CBR) T
where i=1
Rin) = input frame rate (in bits per second) for 7 picture
frame_rate = sequence_header().frame_rate
n
Z dj = sum of picture bits to the ' picture
i=1
n = picture number
d; = number of bits for the /7 picture
Buffer Input Rate Rin)=d,/ (tin)-tin + 1) + tin + 1) - tn)[ISO/EC 13818-2, C.3.1]
(MPEG-2, VBR) where
Rin) = input frame rate (in bits per second) for »*" picture
d, = number of bits in the »” picture
Tin = vbv_delay for the »"" picture
tln) = time when »”" picture is removed from buffer
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Using the Video ES Analyzer
Analyzing a video elementary stream

Step 8: View the Bit Utilization graph

The Bit Utilization graph displays the number of bits used per frame. The frames
are color-coded to show I, P, and B frames. If MPEG-1 is used, D frames are also
shown. Stuffing bits are displayed in black on the graph.

 Ex\streamshtest.es - ES Analyzer ME B3
Fie [P Helo
Video »
G rGOP Header lice Header
M Buffer Ocoupancy tg o (Noy Quantization Geale
M & [ooonon Min. [t Max. [
L B . Total Number of Slices
5 Liacs Mode b ) APy
P sroen L =
ints
Hi g ]
Vertical Size 1480 -Picture Header—— 1
DisplayAspect 43 el L
1stField 2nd Fiel
Sample Aspect 2
PIE sk Termporal ~ Temporal
Frame Rate [30 Hz Reference  Reference
BitRate {15 Mhis 4 ]
VBV Buffer Size 117 (228KB) Picture Type  Picture Type b
Constrained 5~ ayqy B 7 10
Parameters Flag 1M
VEVDelay VBV Delay 12
Load Quant. Matrix; Te30 fi 13
Intra 10 (Ma)
Coding Extension
Man-Intra g gy g—l
Extension Information (et GOu i |5
Help |
Play Controls [ [T

TR

(1) Select Play to (2) Select Stop
start graph to end graph
analysis. analysis.

i Yideo Buffer Analysiz - Bit Utilization

[ | Type
|| F Type
- B Type
O D Type
W stuffing Bits

(Khis)

600

400

200

a

% Statistics are based on the disp/ay order
of frames in the bitstream.

Field-coded pictures have two graph
points for each frame (one for each
field). Both display within one frame
interval on the graph. Frame-coded
pictures have only one graph point.

Cortert (k) Stuffing Bits (Kh) Total Ficture Bits (Kbl
Frames Frame/ Frames
1zt Field 2ndField 1stField  2nd Field 1=t Field  2nd Field
[ 3m T [ga44 | [ [4255 [ 0
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Analyzing a video elementary stream

Step 9: View macroblock information

The Video ES Analyzer provides a graphical representation of the macroblock
types, bits per macroblock, macroblock vectors, macroblock motion types, and
quantization scales.

Play Controls M= E

GOP

o o« »| W

(EMfgﬂ

Use the Play Controls to locate
the place in the file you want to
analyze.

“\streamshtest es - ES Analyzer (=[] =]
] | GOP Header Slice Header
- = |
: - = _
Buffer &inalysis Charts ¥ » " DropFlag [0 (Mo Quantization Scale: Open the video viewer at the
Macrablack Analysis 1. “me Code  |0:00:00:00 Min. Max. 111 desn—ed Settm
L Eventleg = o [ ves) || Total NumberofSlices 168 g
—g, Trace Mode g 1 (Yes)
- - (N Slice# | @ scale [ Intra [~
v Hintz N 1 1
Vertical Size 480 =% ~ 2 &
Display Aspect [4:3 Fr. 3 B
1stt 4 4
Sample Aspect 2
R R st a 10
Frame Rate |30 Hz Referenc. S
BitRate 15 hbis 0] 4
VBV Buffer Size 112 (228KB) Ficture Type &
Constrained [~ B B
Farameters Flag
WEY Delay WEY L
Load Quant. Matrix: G232 756G
Intra |0 {Moy
Coding Extensi
Non-ntra [ 7Rie; oding Extension | |
Extension Information | Frame Number [1
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Analyzing a video elementary stream

0] x]

@ Holding down the left mouse button,
select the specific zoom area to
analyze.

When you release the mouse button, the
area will automatically resize to a
perfect square.

% When you select a zoom area from the video viewer,
the Video ES Analyzer analyzes the macroblocks in
this area. If you do not select a zoom area, the Video
ES Analyzer analyzes all macroblocks in the current
frame.
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Analyzing a video elementary stream

To analyze the selected zoom area:

treamstest.es - ES Analyzer [_[E]=]
Help
| HEED > GOP Header Slice Header
Buifer Analysis Charts » ‘ ( Drop Flag [0 fhoj Quantization Scale:
Time Code [0:00:00:00 Min. f Ma i
__S, Er N ‘wnp [ pres || Total MumberofSlices {3200
— — — =
H 1 1
vertical Size (460 2 1 Identifies the symbols used in
Display Aspect [4:3 ) the display. Statistics show the
Sample Aspect. [2 A percent distribution and average
Frame Rate [30 Hz Refe number of bits each macroblock
BitRste [{sMbis || 4 type uses
VBV Buffer Size 112 (229KB) Picture Ty ’
constrained 5o 8
Parameters Flag
VBV Delay
Load Quant. Matrix: 7930 ]
Intra 10 {Moh
e R P — M Macroblock Analpsis IE B
_ ~ [—
Macrohlock Grid Macroblock Ty
Extension Information Frame Nurmker |5 ARt U?UE;E e 0.0%  frmy, bmy
ii 32 32 16 14 14 E‘mv‘coded. E coded,
e { ave. 0 bits 0 hit:
E . . ‘K 0.0% 0.0% ?:f bmvsm o,
fmy, my, coded, ded,
B 15 15 5 | 44 14 @% Otis U@ ave.0 ks
- | x|+ « A | ¥
E‘a’:; 0 hits |§| ave. 232 bits
14 14 14 14 é.z 14 e 1‘mq
B % -4;-"".( L I%sze 114 bits 05 ave. 184 bitz
- by, mq, coded, coded,
This illustration shows a field-coded picture, 2 ﬂj_ E.EL ,-t ‘;& @ Mases U@ plis
with macroblocks from the first field above X [ 1 ] o coded.
. M ave. 23 bits ave. 0 bits
the red line and macroblocks from the TR 2 a0 0% 05%
second field below the red line. ! .% — .- i‘ ;T.Z b, D:ﬁfpﬁim
-|s-hIS VIBV: d‘IfS_p|I83/SMV\IBhEﬂ ytqu select the =2 14 15 15 ﬁ 15 ¥ Analyze |frame  [# Analyze P frame
epara efie § option. "' "' '. '. "" ¥ Anahze Bframe [V Separate field MBs
W Brahze zonmed area
[} 450 1800+
Display Additianal - |
Bits per Macroblock Options WH Info
S — Select the frame types
GOP you want to observe,
R then select Analyze
Zoomed Area.

The graphical macroblock display
updates to the current frame as you
navigate the file.
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Macroblock Analysis

—Macroblock Grid

Using the Video ES Analyzer
Analyzing a video elementary stream

—MacroblockType

fmv coded,
ave. 0 bits

E

fimw, mo, coded,

ave. 0 bits

=

i 3z | a3z
aioil .4
22 | 20 | ZO
o | e |

E 15 15 | 18
-

bmy, coded,
ave 112 hits

bmv mg, codded,

Ennnnnnnn
EEEEF O
g

-

o’

EEERE ]
SRR
ll:l

ave. 108 hitz

ave. 25 hits

—

.
(=1
=

0%
A i, bimy,
ave. 0 bits

SIS E3

0.0% i, bimy,
Ii‘ coded,
ave. 0 bits
0.0%  fmyv, bmy, me,
Iil coded,
ave. 0 bits
IZ‘ ave. 232 hits
[+ ]
ave. 182 hitz
coded,
ave. 0 bits
mg, codded,
ave. 0 bits
A%

skipped,
ave. 0 bits

=
=

=
o
=

0.

=
=

0.

=
=

=]

o % W W

¥a R

W Analyze | frame
¥ Analyze B frame

Bits per Macroblock

1350

1600+

Additional
MB Info

W Analyze P frame

Help |

This illustration displays ma

croblocks from the

same zoomed-in, field-coded picture as in the
previous page; however, macroblocks from each
field are displayed on alternate lines.

This view makes it easier to relate the area you

are analyzing to the video di

isplay, and occurs

when you deselect the Separate field MBs

option.
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To analyze all macroblocks in the frame:

¢ E:\streamsitest.es - ES Analyzer IS B3
File m Help
L Yideo ' GOP Header Slice Header
Buffer &nalysis Charts + ( Drop Flag 0 (M) Quantization Scale:
i Time Gode  [0:00:00:00 Min. 1 Max. 1
| EwentlLog h - i
| el NA 0P [ (Yeg) Total Murmber of Slices 1320
P T - =
nts
Hi 1 1
Verlical Size 480 ? ! Identifies the symbols used in
Display A t . .
isplayAspect [43 ) the display. Statistics show the
Sample Aspect istributi
ample Aspect A percent distribution and average
Frame Rate |30 H; .
. : Rete number of bits each macroblock
Bil Rate [15 Murs 4 type uses
WBY Buffer Size 112 (22018 Picture Ty & '
Constrained 0 Moy B
Parameters Flag
VBY Delay
Load Guant. Matri: 7930 il
Intra 10 Moy
e SUGULSSS ]| M acroblock Analysis | BN E3
—Macrohlock Grid —Macrub\uckTyp87|
Extension Information Frame Number |5 r - T l 0.0% 0.0%  fmw, bmv,
5 TIE] p FEER B tmy, coded, coded,
=T FHE FEB E‘ave.obhs Eave 0 hits:

below the red line.

fmy, b, skipped,
ave. 0 bits ave. 0 bits

¥ Analze |frame [P Analyze P frame

¥ Analyze B frame

H § EI.EI%' " 0.0%  fmee, by, Mg,
£ i, N, coded,
: EI IZIEVE a ERS E :Sgsodlbns
o ; 0.0% 0.1%
: fmw, I,
T E‘ - Izl ave, 232 bils
H 30.6% 0.8%
[5| by, coded, 1, ma,
HH IE‘ a;ﬂ;’ 1D102 zns avr;qwsz bits
HE 15.2% 0.0%
= : by, ma, coded, coded,

In this illustration, macroblocks from HH| @% Qb D@ e WS
two fields of a field-coded picture are i3 hmv. m mq, caded,
N H 2 . 25 hit: 0 hit:

displayed in separate areas above and g B T S

[~ Analyze zoome/ area

Bits per Macroblock ] 1 glpsllpc:ﬁys J a%d::fotlnal el |
Play Controls i = Select the frame types  To view the macroblocks on
GOP you want to observe, alternate lines instead of in
TR then unselect Analyze  separate areas, deselect
Zoomed Area. Separate field MBs.

The graphical macroblock display
updates to the current frame as you
navigate the file.
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Step 10: View additional macroblock information

You can also view additional macroblock information, such as motion vectors,
DCT type, and quantized DCT coefficients.

Macroblock Analpsis [ [5]=]
~Macrohlock Grid fManmh\unkTvpe
0.0% tmy, by,
Az 3z 15 14 14 mw coted, coded
e . . o ave. 0 bits ave. 0 bits
J 0.0%  fm, bimv, mg,
lzl fmw, me, coded, EI coded,
15 1d 13 1d dd 1d ave. 0 bits ave. 0 bits
0.0% 0.2%
- | |+ < | (@] of
ave. 0 bits ave. 232 bits
331% 1.3%
14 14 14 14 4 14 IE‘MW ja— ,‘mq
R % ﬁ( L ave, 114 bits ave. 194 bits
16.6% 0.0%
S li‘ bmy, mg, coded, Ecuded‘
2 1] = ] ave 119 bits ave. 0bis
% 483% 0.0%
.. o, ma, coded,
ave. 23 hits ave. 0 bits
& D 0% 0.6%

=

!mv bine, kipped,
ave 0bits ave. 0 bits

¥ Analyzelframe [ Analyze P frame

e
¥ &=

¥ Analyze Bframe [ Separate field MBs

Help

¥ #Analyze zoomed ares

Display Additional
Options MB Info

0- 450 900 1350 1800+

(1) Move the mouse cursor
over the macroblock you
0 10 0
want to analyze. Macrablock Pattern MQUANT DCT Type
—Motion Vertical Select
Foreard Backward
Top FieldiFrame | 1
Bottom Field | o
—Motion Vectors
Foreard Backward
Top FieldFrame | [i-4, 5
Battom Field | 17,3

(2) Select the block number.
DCTo=Crecision |3 Dual Prime Prediction |0

Quantized DCT I
Coefficients, Block #: m

cooooooo
cooooooo
cooooooo
cooooooo
cooooooo
cooooooo
cooooooo
cooooooo
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Analyzing a video elementary stream

The DCT coefficients for a given chroma block are shown at the bottom of the
window. To view the DCT coefficients for a different chroma block, change the
block number. The relationship between block numbers and chroma blocks is
shown below for 4:2:0 and 4:2:2 macroblocks. You can view the chroma format for
an elementary stream in the sequence header extension information.

Chroma Format Block#
0 1 4 5
4:2:0
9 3 Cr Cb
Y
0 1 4 5
4:2:2
2 3 6 7
Y Cr Cb
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Analyzing a video elementary stream

Step 11: Change the display options

Macrablock Analysis

[~ Macroblock Grid

fManmh\unkTvpe
!mv coded, cnd‘ed‘ '
ave. 0 bits ave. 0 bits

!mv mey, coded, r coded, o
ave. 0 bits ave. 0 bits

0.0% 0.2%
5 [0
ave. 0 bits ave. 232 bits
331% 1.3%
bin, coded,
|E| ave. 114 bits ave. 134 bits
16.6% 0.0%
li‘ by, mg, coded, E‘ coded,
ave. 119 bts ave. 0 bits
43 3% 0.0%
bimw, ey, coded,
ave. 23 hits ave. 0 bits
D 0% 0.6%

!mv bine, kipped,
ave 0bits ave. 0 bits

¥ Analyzelframe [ Analyze P frame

¥ Analyze Bframe [ Separate field MBs

¥ #Analyze zoomed ares

Display
Options

Digplay Options

Select any combination of
options.

W Macroblock Type

Additional
ME Info RED

@ Select Ranges and move the
slider bars to set minimum and
maximum values. Only
macroblocks within the
specified range will display a
hits—per—macroblock color.

Close the dialog
to apply changes.

¥ MAUANT
¥ Motion Type
[V Motion Vector F rame
|- Bit Allocation Analysis
* Ranges © Mone
hiin
1 0 hits
1]
(LR
J 1800 hits

To disable the color
display, select None.
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Using the Audio ES Analyzer
Analyzing an audio elementary stream

|
Analyzing an audio elementary stream
F J |
(qﬂ.l‘ This example requires the purchase of the E6309A Audio ES Analyzer. It shows
L.":".U di D‘ how to analyze and play out audio elementary streams. The Audio ES Analyzer
supports MPEG-1 Layer II, MPEG-2 Layer II, and Dolby Digital AC-3. As of
version A.05.03, the Audio ES Analyzer also includes AAC (Audio Data Transport
Stream (ADTS) file format) header decodes and stream information.
Step 1: Start the Audio ES Analyzer
There are two ways to start the Audio ES Analyzer.
From the Launch Pad: [SIMPEGscape Launch Pad .
@ v SO @ o) BT
T Untitled - HP Audio ES Analyzer _ O

File “iew Decode Help

il %lﬂfl"cl\/l@fl

% Use this method when you want

to open and analyze a file you
have saved to disk.

Audio Stream Mavigator [_ ] %]

" MEED
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Analyzing an audio elementary stream

From the Recorder/Player: *. Recorder/Player - E:\981217_190038.tsp [19.5MB]
File  Control EGEIEEE Help

Protocol Data Viewer. ..

S’rop Wideo ES Analysiz... FO . 0 LIF: &5 Iul
2
H| e

Compliance “erifier...

Audio Analyziz ...

|08/04/33 0347 FM

(D Start e At B3 SelectESPID K|

Analyzer.

) First Yides E5 FIW Faund

& First Audio S FID Found Select the first audio elementary
™ Use PID: stream PID (Program ldentifier)
found, or enter the PID of the

| elementary stream to analyze.

ok _|

| (3) Extract the audio elementary
stream from the file.

When MPEGscope has finished
demultiplexing the file, the Audio
ES Analyzer will launch with the file
loaded.

% Use this method when you want to extract and r—
analyze an elementary stream from a transport

stream file you have opened or recorded from 40z

the Recorder/Player. [TTTTTTTT]
The Audio ES Analyzer automatically detects
the audio file type from the stream_type
field in the Program Map Table.
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Analyzing an audio elementary stream

Step 2: Open a file

Complete this step if you have opened the Audio ES Analyzer from the Launch

Pad.

T Untitled - HP Audio ES Analyzer
View Decode Help

Open... Chrl+0

Open

[ [ x]

Look jr: I £ streams

= 5

e 981 217_190038. mp2

Double click on the file you
want to open.

File name: Isaxdypc:.mp2

Open I

Files of twpe: IMPEG2 Layer| sudio [*.mp2) j Cancel |

% When you open an MPEG-1 or MPEG-2 elementary stream file, the file’s

extension must be .mp1 or .mp2, respectively. If the file has any other
extension, the Audio ES Analyzer assumes it is an AC-3 file and will
attempt to detect the AC-3 sync word. If this is unsuccessful, you will
then receive an “unknown file type” error message. For fastest results,
give your audio elementary stream files .mp1, .mp2, or .ac3 extensions
before opening them from the Audio ES Analyzer.
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Note

Using the Audio ES Analyzer
Analyzing an audio elementary stream

Before you can analyze an AC-3 audio file with the Audio ES Analyzer, it must be
aligned on an AC-3 syncword (0xOB77).

If you have demultiplexed an AC-3 audio stream from a transport stream file, it is
likely that the AC-3 audio file will not be aligned on the AC-3 syncword You can
align the stream by processing the file through a synchronization utility called
AC3_sync.exe to drop all bytes occurring before the first syncword, as follows:

1 From the Windows® NT Start/Programs menu, select MS-DOS Command
Prompt.

2 Change to the HP-Apps\Resources\bin directory.
3 Run the utility from the MS-DOS command line, using this syntax:
ac3_sync -i inputfilename -o outputfil enane

If the input and output files are not in the C:\HP-Apps\Resources\bin directory,
you must specify the full path names.
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Analyzing an audio elementary stream

Step 3: Force MC Extension decode

If you open an .mpl1 file or demultiplex an MPEG audio file from a .ts or .tsp file,
the Audio ES Analyzer automatically assumes the stream does not contain a
multichannel extension and will not attempt to decode it, as illustrated in the
example below. After demultiplexing an MPEG-2 audio stream, you can override
this decision by specifically selecting to decode the multichannel extension.

ﬂ errored_stream._tsp - HP Audio ES Analyzer M= B3
File ‘“iew Decode Help

il %lﬂ‘:l"c o

MPEG-1 Frame Irn
Compression Formaw

Bitrate:

Sampling Fregquency: -

Subbands Present: Dptlﬂﬂ E
Audio Mode: S,

Error Protection: not , P

Padding Slot not pre Flease indicate whether ta decode the

Copyright: no tulti-Channel [MC] Extengion.

Original: yes If the stream does not contain an kMC

Emphasis: none

Extenszion, error meszages will be generated
MPEG-2 Multichannel Extension not present.

" [Decode MC Extension

[&pplicable for MPEG-2 Stream anly] K. I

(1) If you know the stream (2) Close the dialog to
is an MPEG-2 audio apply changes.
stream with a
multichannel extension,

Because it has been demultiplexed from a select to decode the
\ ; multichannel extension.
.tsp file, the Audio ES Analyzer assumes
this audio stream contains no multichannel
extension.

% If the stream_type field in the Program Map Table
defines the audio stream as an ISOJIEC 11172-3 Audio
stream (MPEG-1), the Audio ES Analyzer will not decode
the multichannel extension, even if you select this option.

12-6



Using the Audio ES Analyzer
Analyzing an audio elementary stream

Step 4: Analyze the stream

You can analyze the entire stream by clicking the Analyze button. Errors will be

reported in the Error Log.

Alternatively, you can use the Audio Stream Navigator to go forwards or
backwards in the file. The Audio ES Analyzer will decode and analyze each frame
as you navigate the file, then report any errors encountered in the Error Log.

T ermored_stream.tsp - HP Audio ES Analyzer M= E3

File “iew Decode Help

2| o[t v e

MPEG-1 Frame Im
Compression Format:
Bitrate:

Sampling Fregquency:
Subbands Present:
Audio Moide:

Error Protection:
Padding Slot
Copyright:
Original:

Emphasis:

Audio Stream Mavigator

MPEG-2 Multichannel Extension not preser

Frame: 1
7"-1 Layer ITI

27
single
not presen

:zt present Analyzing the zstream E=

ves
none

Analyzing stream.
All errors will be reparted
in the ermor log

L[]

IS E3

I

" e

M
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Analyzing an audio elementary stream

ﬂ errored_stream._tsp - HP Audio ES Analyzer M= B3
File ‘“iew Decode Help

il %lﬂfl"cl\/l@fl

MPEG-1 Frame Iy ‘on: Frame: 1
Compression Fo MPEG-1 Layer II
Bitrate: *bhis
Sampling Frec 7,

Subbands Pre
Audio Mode:
Error Prote
Padding S1s

Copyright:
Original:
Emphasis:
MPEG-2 I
a Ermror Log E3

Cannot decode buffer CRC because end of frame is reached. ;l
Either frame contains no MC extension or stream contains
Errors

Frame #: 146
Cannot decode audio_mix in MC header because end of frame
is reached. Either frame contains no MC extension or stream

The Audio ES Analyzer records cuntalns. errors
. Frame #: 147
any problems encountered in the - .
Error Log. Cannot decode no_of multi_lingual ch in MC header because

end of frame is reached. Either frame contains no MC
extension or stream contains errors

Frame #: 148
Cannot dE[:l]dE centre in MC header because EI‘Id of frame is Ll

The errors shown in this example have occurred because a
multichannel extension decode was selected when the stream
did not contain a multichannel extension. For information on
choosing to decode the multichannel extension, refer to “Force
MC Extension decode”, page 12-6.

12-8



Using the Audio ES Analyzer
Analyzing an audio elementary stream

Step 5: View audio header information

After opening a file, the Audio ES Analyzer automatically displays either MPEG,
AC-3, or AAC header information in the main dialog, depending on the type of
audio file you are analyzing.

Example of main dialog with
MIPEG.2 audio fie oaded, o L R 2 LEE

File “iew Decode Help

3| ¢ |we ]| v [

MPEG-1 Frame Information: Frame: 1

Compression Format: MPEG-1 Layer II
Bitrate: 384 kbfs
Sampling Fregquency: 45.00 kKH=z
Subbands Present: 27

Audio Mode: stereo

Error Protection: not present
Padding Slot not present
Copyright: no

Original: no, copy
Emphasis: none

MPEG-2 Multichannel Extension:

Extension Bitstream: present

MPEG-1 Ancillary Data: 0 byte(s)

Center Channel: present {(phantom coding}

Surround Channel: stereo surround

Low Fregquency Effects: not present

Audio Mix: large listening room

Dematrixing Procedure: procedure 0O

Transmission Channels: allocated hy subband

Dynamic Cross Talk: on

Multichannel Prediction: off
Press the Help button for
information about the Audio

Audio Stream Mavigator = B3 ES Analyzer main dialog.

1 1250
Use the navigation buttons to m I‘ N m

move forwards or backwards in
the file.
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Analyzing an audio elementary stream

Example of main dialog with
AC-3 audio file loaded.

ﬂ 2 20 0.ac3 - HP Audio ES Analyzer [ =]

File “iew Decode Help

| s |ue] e |v|Re

Synchronization Information: Frame: 1

Compression Format:
Sampling Fregquency:
Frame Size:

Bit Stream Information:
Bit Stream Identification:
Bit Stream Mode:
Audio Coding Mode:
Dolby Surround Mode:
Low Fregquency Effects:
Dialog Hormalization:
Heary Compression Byte:
Language Code Byte:
Audio Production Info:
Mixing Level:
Room Type:
Copyright Bit:
Original Bitstream:
Time Code, First Half:
Time Code, Second Half:
Addition Bit Stream Info:

AC-3
48.0 KkHz
384 words

8

complete main CM
2f0 L.B

not indicated

no

0x1f (31 dB headroom}
0xd8 (-17.77dB)
0x09 English
transmitted

0x19 (105 4B SPL )
small room

set

yes

not transmitted
not transmitted
not transmitted

Audio Stream Navigator

Press the Help button for
information about the dialog.

IS E3

E?

"4

Use the navigation buttons to move
forwards or backwards in the file.

S
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Example of main dialog with
AAC audio file loaded.

Using the Audio ES Analyzer

Analyzing an audio elementary stream

ﬂ sample.aac - HP Audio ES Analyzer [ =]
File “iew Decode Help

= R S

ADTS Fixed Header:

ADTS Variabhle Header:

Frame: 1

Compression Format: AAC

ID: Yes

Laver: 0

Protection Absent: Ho

Profile: Low complexity profile {(LC)
Sampling Fregquency: 45000 Hz

Private Bit: Ho

Channel Configuration: L, R

Copyright: Yes

Original Copy: Ho

Use the navigation buttons to
move forwards or backwards in

the file.

"¢ 4

Copyright Idenification Bit: Ho

Copyright Idenification Start: Ho

Frame Length: 384 byteis)

ADTS Buffer Fullness: 0 words

# of Raw Data Blocks in Frame: 0

Audio Stream Mavigator P i) 4 |
Audio Stream Navigator H= B
|1

1250

Press the Help button for
information about the Audio
ES Analyzer main dialog.
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Step 6: View encoding or stream information

Example of MPEG-1
encoding information Fie

ﬂ saxdypc_mp2 - HP Audio ES Analyzer
N Decode Help

8 B3

1I

MPEG-1 Encoding Information E
Scale Factor by Subband Bit Allocation by Subband
14
= a0 LIS 12
E 2
— 40 e i 10
[T L] 8
@ o B
® 20 =
D‘j 4
10 3
0 0
0 4 8 12 16 20 24 28 o 4 8 12 16 20 24 28
Subband Subband
— Frame Part Help |
% Pat 1 Audio Channels Displayed Multilingual Channels Dizplayed
i Pat2 WV ileff [ LeftSumound [ Center | | Kultlinguall T Wullinousl @ T Mulilinguals T Auliinaual 7
" Part 3 [~ Right [ Right Suround = uftfimgual 20 1 bt 4 1 R lbrra el &

Audio Stream Navigator

I[E E3

k!

Use the navigation buttons to

"

1250

move forwards or backwards in
the file.

Press the Help button for
information about the dialog.
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Example of MPEG-2
encoding information

ﬂ saxdypc.mp2 - HP Audio ES Analyzer
File m Decode Help

Using the Audio ES Analyzer
Analyzing an audio elementary stream

IS E3

MPEG-2 Encoding Information

= MPEG-1 Encoding Information [

MP1 vame: 1

Cor

Bii L
Sar——

Sul En
Audio h
Error P1
Padding .
Copyright
Original:
Emphasis:

MPEG-2 Multi.
Extension Bit;
MPEG-1 Ancilli
Center Channe’
Surround Cham
Low Fregquency
Audio Mix:

Dematrixing P1
Transmission 1
Dynamic Cross
Multichannel 1

1 Layer II

MPEG-2 Encoding Information E3

| tc_sbaor_select
| mc_prediction_on

| dyn_cross_on

#| dyn_crozz LR

dyr_crozs_mode | mic_prediction

zhgr | b aIIu:u:l
1] 1]
1 1]
2 1]
3 1]
4 1]
] 1
B 1]
7 1]
a 1]
| 1]
10 1]
11 1]

momoooo oo oo oo

Help |

Audio Stream Mavigator

&

k!

Use the navigation buttons to
move forwards or backwards in

the file.

" M

m 1250

Press the Help button for
information about the dialog.
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Example of AC-3
encoding information

¥ 2_20_0.ac3 - HP Audio ES Analyzer S E3
Decode Help

E MEEE | Encoding)| formation;
MEEEZ Encoding)| Atormetion;

Frame: 1
|
g
Bif
Bit :
Bit 5
Audio
Dolby = =
|l Audio Block Information x|
Dialoc
Select the ;_':‘; B asic Information |2£D Model Caoupling Informationl BAF'InfDl
H H Audio
information you il T eh | v |
want to view. Bo Blk s et 8t
Copyri -
Origir dithflag  cleared  cleared
Time (
Time ¢
Raditi
dynrngel cleared dvnrngze I ot uzed
ds-nmg| DOxff (-0.31dB] dynimg2 | not used
cplztre zet cplbegf I ot uzed
cplinu I na cplendf I nat uzed
| Chbweod | Start Bin | End Bin | Frequency Range |
Left 48 a 27 0.00-2039kHz
Right 48 a 27 0.00- 2039 kHz
(2) Select the audio block. Audia Black s
’7 & audblk 0 ¢ audblk 1 € audblk 2 € audblk 3 € audblk 4 € audblk|5

Press the Help button for
information about the dialog.

Audio Stream Navigator M= 3
1!

1 1:25nE
Use the navigation buttons to m K N m

move forwards or backwards in
the file.
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Example of AAC stream T sample_aac - HP Audio ES Analyzer ME
information

Decode Help

E MEEE | Encoding)| formation;
MEEEZ Encoding)| Atormetion;

O AU AudE B ek Encasing Infermatcn

i tream Information

*ile (LC)

Privat
Channe.
Copyrig
Original,

ADTS Varia
Copyright 1
[t v| AAC Stream Infomation E
Frame Lengl
ADTS Buffe:

# of Raw D¢ -

Frame Structure ‘

[=]- Frame Shucture S5ection data: a
E)- Channel Pair Elemert | # of Section: 22
E--Individual Channel Section #: 1
LLCS Info Section codehook: 6
- . A Section start: o
Expand the tree view, then highlight . GedlefactorDa Section end: 1
the element to view. . Spechal Data
Stream information about the element El- Individual Charirel Section #: 2
displays in the window to the right. +IC5 Info Section codehook: 8
- Section Data Section start: 1
- Scalefactor Da Section end: ]
- Spectral Data
=1 Fill Element Section #: 3
L Extension [ Section codebook: 10
Section start: 2
Section end: 3
LI—I —’I Sectinn # 4 LI

I'Element Irdes

Gl ose QO e |

Press the Help button for
information about the dialog.

Audio Stream Navigator M= 3
1!

1 1:25nE
Use the navigation buttons to m K N m

move forwards or backwards in
the file.
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Step 7: View PCM samples

The Output Waveform graph shows the PCM (Pulse Code Modulation) sample
values of the current frame after decoding.

I saxdype_mp2 - HP Audio ES Analyzer [ =] ]
File ‘“iew Decode Help

B e |un e | v =

MPEG—. “-*armation: Frame: 1
Compress MPEG-1 Layer II
Bitrate: —

Sampling Fre
Subbands Prese
Audio Mode:

Error Protection:
Padding Slot
Copyright:
Original:
Emphasis:

Dutput Waveform

50

MPEG-2 Multichannel Ex
Extension Bitstream:
MPEG-1 Ancillary Data:
Center Channel:
Surround Channel:

Low Frequency Effects:
Audio Mix:

DPematrixing Procedure: §
Transmission Channels: 5 Audio Stieam Navigator M= B3
Dynamic Cross Talk: .
Multichannel Predictio ¥ |
1 1250
-25
0 Use the navigation buttons to move
forwards or backwards in the file.
Audio Channels Displaped Multilingual Channels Displayed Horizontal asis Igamp|e numbier vl
v Left I fultfirgual o m
I Fiight = uliindus 2 | reriEalans | Lnear
I Center I futtiingus! 2 duto Rescals ¥ Connect Paints ¥
I Left Sumaund I futtlingua 46 I fuitfimaual 6 | vertical Mas |5U_

I Right Sumound | I e ertical Min: I? Help

% Graph Options

Audio Channels Displayed Select the audio channels to display simultaneously on the graph. Individual
channels will display in separate colours.

Multilingual Channels Displayed Select the multilingual channels to display simultaneously on the graph. Individual
channels will display in separate colours.

Horizontal axis Select sample number or sample time (in seconds).

Vertical axis Select a linear or logarithmic scale.

Auto Rescale When enabled, the y-axis automatically rescales as the amplitude range changes.
Connect Points When enabled, PCM sample points are connected.

Vertical Max/Vertical Min Enter maximum and minimum values to manually rescale the y-axis to set values.
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Analyzing an audio elementary stream

Decoding MPEG streams

Step 8: Play out the stream

ﬂ saxdypc_mp2 - HP Audio ES Analyzer

File ‘“iew Decode Help

8 B3

B = un e |v |

Copyright:
Original:
Emphasis:

MPEG-2 Multichann.
Extension Bitstrea
MPEG-1 Ancillary Da
Center Channel:
Surround Channel:

Low Fregquency Effects.
Audio Mix:
DPematrixing Procedure:
Transmission Channels:
Dynamic Cross Talk:

Multichannel Prediction:

MPEG-1 ¢ Information: Frame: 1
Compress ~rmat : MPEG-1 Layer II
Bitrate: 384 kh/s
Sampling 1t 48.00 kHz
Subbands P 27

Audio Mode: stereo

Error Protec ot present
Padding Slot * present

~ Decode To

(% Playback Device

‘. Filel Eiowise |

@ Select whether to play the
sound to a placeback device
or file. If you select a file,
enter the file name.

@ Select the channels to play.

 Channelz
¥ Left [mono) = Rl firmue!
[V Right I e ulfiaual 2
¥ Center 1= w2
¥ Left (mona) Surmaund F mu:!:!ngua:;
v Fiight Surraund r MEI:I::EEZI h
| Lo Fremnizncy ol e e
File Format

|_G' WEYE ORI

" Hecode

Help |

®) Play the file.

@ If playing to a file, select the
file format.
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Decoding AC-3 streams

File ‘“iew Decode Help

ﬂ 2_20 _D.ac3 - HP Audio ES Analyzer

8 B3

B e un]n v |

Bit Stream 1

Bit Stream I.

Bit Stream Mo.

Audio Coding M

Dolby Surround

Low Fregquency Et

Dialog Hormalizai

Heavy Compression

Language Code Byte

Audio Production In
Mixing Level:
Room Type:

Copyright Bit:

Original Bitstream:

Time Code, First Half:

Time Code, Second Half:

Synchroi “tion Information: Frame: 1
Compress ~rmat: AC-3
Sampling ' 48.0 kHz
Frame Size 384 words

Addition Bit Stream Info:

L
™wlete main CH
R
cated

~adr oom})

Decode AC3 Dptions

@ Select whether to play the
sound to a placeback device

~Decode To or file. If you select a file,
& Playba .; enter the file name.
" File I Browse |
— Channels
% Standard Downmising Channels @ Select the channel to p|a\/
O Left
PR F: h[tmm] In the current release, you
s . can only select one channel
Center atatime
" Left [mono) Suround ’
" Right Surmound
™ Low Frequency Effect
File Farmat
DN cred | @) If playing o a file, select
’m He | the file format.

(@ Play the file.
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