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Stop Display Application

The Stop Display provides a tool to monitor video signals, with a variety of transfer
functions, in a consistent manner. It helps the director of photography,
cinematographer, and lighting engineer.

Note: Stop Display is enabled with Option MPSDP-PROD and is affected by the
Gamma and Color Gamut settings. For additional information regarding these
settings, see Configure and Select Virtual Inputs.

Stop Display Settings Menu

Open the Stop Display Settings menu:
1. Select the Tiles icon ([).
2, Select the tile with the Stop Display application.
3. Select the Tile icon (EJ).
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Note: The Move icon () is in the settings menu header. Select this icon to move the

settings left or right.

a Tile 2 Stop Display . .

Trace Appearance
Color trace supporied only in Parade mode

Display Style
Sweep v ‘
Display Mode ‘RGB v ‘

Show Active Area Only off
Line Select: 1 Line
Low Pass Enable
Reference

Gain

Trace Appearance

To change the colors of the parade traces, select Monochrome or Color.

Monochrome: Displays all traces in a conventional green.

Color: Displays the components of the traces in the colors described in the Display

Mode, for example the components in RGB mode are shown in red, green, and blue.

PRISM MPS and MPD SDI / IP Waveform Monitor User Manual
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Note: The Color setting only works when Display Style is set to Parade. The Overlay
mode displays the traces in green.

Gain: 1.0x BHPos: 0s SDR N: 709 AV Pos: 0.00 stof

Display Style
Choose how the signal components are displayed in the active tile; use the Display
Style buttons to select:

Parade: All the components are shown one beside the other. This setting allows the
traces to appear in the described colors if it is selected in Trace Appearance.

Overlay: All the components are drawn at the same location so they appear one on
top of the other. This trace is always displayed in green.

Sweep

Select the Sweep menu and select the waveforms to view between the lines or fields or
make timing measurements on them. The available sweep options depend on which
display style is active.

* When the Parade display style is active you can select from 1 line or 1 field.

» When Overlay display style is active you can select from 1 line, 2 line, 1 field, or 2
field.

Display Mode

Select the Display Mode menu and select from the display (only available while
displaying SDI inputs). These options turn components in the YRGB mode on or off.
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Note: The inputs are only shown in their colors if Trace Appearance is set to Color.

Y: Displays the input as Luma (Y) components—R, G, and B components are off.

RGB: Displays the input as Red (R), Green (G), and Blue (B) components—Y compo-
nent is off).

YRGB: Displays the input as Y, R, G, and B components.

Show Active Area Only

Set to On to remove the trace of vertical and horizontal blanking data.

Line Select
Select the picture lines to monitor:
 Set to Off to monitor all lines.
» Setto On to select the 1 line to monitor in the display.
To select a line to monitor, select the Line Sel. button and enter a specific line.

If 1 Line is selected, the display only shows results for the selected line in the picture.
The line can be selected using the on-screen tools; see Line Select Function. Or the line
can be selected directly on the Picture.

Low Pass Enable

This setting is useful for isolating a specific characteristic of the input.
» Setto On to display only the low frequency of the signal.
» Set to Off to display the full available bandwidth.

Reference

Choose between Scene Light and Display Light. The trace represents light level in the
vertical axis.

» Scene Light shows a stop graticule in the vertical axis and is fixed regardless of the
selected Gamma. It is used for scene setting and camera exposure adjustment.
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« Display Light shows a nits graticule in the vertical axis and is fixed regardless of
Gamma selected. It is used for mastering the content for a targeted HDR system.
This turns on the “Best” option in Gain.

The example is of the Display Light setting.

Gain: 1.0x BHPos: 0s SDR N: 709 AV Pos: 0.00 stof

1000/

4000

1
Lines: All 1.5 ps/Div

Gain

Set the gain to Best, x1, x2, x5, or x10. Best is available when Display Light, in Reference,
is selected. Display Light maximizes the trace height with 1,000 nits of brightness.

Magnification

Set the magnification to Best View, x1, x10, x20, or x25.
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Stop Display Application On-screen Tools

You can change the gain, display mode, and sweep—without opening the Stop Display
Settings menu—through on-screen tools. Select the tool/button for the setting you
want to adjust. All the available tools are located on the top and bottom of the display
and are highlighted for a few seconds when the application is first opened or if you
select anywhere in the middle of the application tile.

Gain: 1.0x BHPos: 0s SDR N: 709 AV Pos: 0.00 stof

10000
4000
2000
1000

600
400
203

100
57

26

10

Lines: All

Gain

Increase or decrease the magnification of the trace display.
1. Select Gain to open the magnification menu.
2, Select one of the preset fixed-gain values: 1.0x, 2.0x, 5.0x, or 10.0x.
3. Select the Reset icon ([&)) to reset the gain to 1.0x.
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Horizontal and Vertical Position

Adjust the position of the trace display.

1.

Select H Pos to allow adjustment of the horizontal trace.

— Select and drag to move the trace on the touchscreen. This method can be
performed without using the button.

— Use a mouse scroll wheel to move the trace.

— Forincremental adjustments, select the plus (+) or minus (-) buttons to adjust the
horizontal position.

— Select the Reseticon () to reset the horizontal position adjustment to default.

Gain: 1.0x H Pos: 223040 ns V Pos: 0.00 stop

3 ps/Div

Select V Pos to allow adjustment of the vertical trace.

— Select and drag to move the trace on the touchscreen. This method can be
performed without using the button.

— Use a mouse scroll wheel to move the trace.

- Forincremental adjustments, select the plus (+) or minus (-) buttons to adjust the
vertical position.

- Select the Reseticon () to reset the vertical position adjustment to default.

Gain: 1.0x H Pos: 23040 ns V Pos: 0,76 stop

S
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Display Mode
Change the displayed signal components:

1. Select the button in the bottom-left corner of the application to expand the
available display options.

2. Select the components to view:

- In the list of components, select the letter of the color to remove it. For example,
select R to remove the red trace.

— Select the letter of a removed component to make it visible.

Select Display Format

Change the Display Style, Sweep, and Magnification of the Stop Display.

1. Select the button in the bottom right corner of the application to expand the
available display format options.

2. Select the Mag option to adjust the magnification to Best View, x1, x10, x20, or x25.
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3. Select Parade or Overlay to switch between the Display Style options. The options
depend on which Display Style is active.

— When Parade display style is active, select from 1 line or 1 field.
- When Overlay display style is active, select from 1 line, 2 line, 1 field, or 2 field.

Gain: 1.0x 0s SDR N: 709 8V Pos: 0.00 stoj

1 Field

Overlay

(o B <o Lo [ o |

3 ps/Div I

Lines: All

Line Select Function

Line Select allows you to select a single picture line to monitor in the display. By default
All Lines is selected and all lines are monitored.

Note: The same lineis selected in any trace display if line select is enabled.

To turn on Line Select (and choose the line to monitor):
1. Select Lines at the bottom of the tile.
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2. Select 1 Line.
- To scroll through lines, select the plus (+) or minus (=) buttons.
- To enter a specific line to monitor:
- Select Line Sel. and enter the line on the keypad,
or
« In the Picture application, use the line-select cursor (for active lines).
Depending on the signal resolution, the Line Select provides different information.
- Ifasignal is SD, HD, or 3G:
« the Line number is the selected line, including vertical blanking;
- if the signal is interlaced format, the Fields readout is below the Line number;

- the Pic Line number is next to Line; the Pic Line is the active line number, or
numbers, selected.

- Ifasignal is UHD or 4K:
« the Line number is the selected raster line,
- the SDI Line is the selected line including vertical blanking,
+ the link number appears below the SDI Line.

Note: In link, the letters (A-D) refers to the physical links. The numbers (1-4) refers to
the virtual links. For example, A3/62 indicates it is physical link 1 and virtual link 3 (in a
2-sample interleave, 12G transport).
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Diamond Application

The Diamond application provides a tool for white and black balancing at camera setup
and for color gamut adjustment at color editing and QC. For additional information on
how to use the Diamond application, refer to the Check Gamut section.

SDR N: 709

Lines: All

Diamond Settings Menu

Open the Diamond Settings menu:
1. Select the Tiles icon (E).
2, Select the tile with the Diamond application.
3. Select the Tile icon (EJ).

Note: The Move icon () is in the settings menu header. Select this icon to move the
settings left or right.

u Tile 4 Diamond Settings

Display Mode Diamond Spiit Dlamond

Convert to Rec. 709 ' of

Line Select: All Lines ' on
Display Mode

Select one of the options:

» Diamond: The normal Diamond display shows Gamut violations of the SDI input if
translated to RGB color space.
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» Split Diamond: The split Diamond display offsets the two halves of the Diamond to
better see negative RGB Gamut errors.

Convert to Rec. 709

Set to On to allow the trace displays to convert the Gamma and Color Gamut settings
for the signal to SDR Narrow and BT. 709 (requires Option MPSDP-PROD).

Note: Convert to Rec. 709 auto converts to BT.709, otherwise the graticule selection
must be manually changed (see Configure Instrument for HDR/WCG Monitoring).
Convert to Rec. 709 mode is not supported for SD signals.

Line Select

Line Select allows you to choose the picture lines to monitor in the display. Either All
Lines or 1 Line can be selected.

If 1 Line is selected, the display only shows results for the selected line in the picture.
The line can be selected using the on-screen tools; see Line Select Function. Or the line
can be selected directly on the Picture.

Check Gamut

The diamond display effectively shows how the R, G, and B signals relate. The Diamond
display is a good tool for detecting gamut errors.

To form the diamond display, the instrument converts the Y, Pb, and Pr components
recovered from the serial signal to R, G, and B. To predictably display all three
components, they must lie between peak white, 700 mV, and black, 0 V.

For a signal to be in gamut, all signal vectors must lie within the G-B and G-R diamonds.
Conversely, if a signal vector extends outside the diamond, it is out of gamut. The
direction of an excursion out of gamut indicates which signal is excessive. Errors in
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green amplitude affect both diamonds equally, while blue amplitude errors affect only
the top diamond and red errors affect only the bottom diamond.

X-Y plot Diamond plot

+700 mV

Green
ov Blue +700 my
ov Red +700 my

#700 mV

Compare the signal to the display to determine out-of-gamut components. Be aware of
these details:

» Theintensity of a vector indicates its duration.
» A momentary out-of-gamut condition appears as a faint trace. Long duration viola-
tions show as a bright trace.
When evaluating out-of-gamut components, consider:
* Example A:
R- 0Ok
G>700 mV
B - Ok
» ExampleB:
R- Ok
G-0Ok
B>700 mV
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o Example C:

R- Ok

G- 0k, 350 mV

B<OmV

® .

i)
‘ s
® 5.
VN B

Note: Bending of the transitions indicates timing delays. When a color bar signal is
applied, the vertical axis becomes an indicator of delay errors. Monochrome signals
appear as vertical lines. Nonlinear component processing, such as from a gamma
corrector that alters white balance, can cause deviations along the vertical axis.

Diamond Application On-screen Tools

You can change the gamma LUT and selected line—without opening the Diamond
Settings menu—through on-screen tools. Select the button for the setting you want to
adjust. All the available tools are located on the top and bottom of the display and are
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highlighted for a few seconds when the application is first opened or if you select
anywhere in the middle of the application tile.

SDR N: 709

Lines: All

Gamma LUT

Turn the Gamma LUT on or off:

1. Select the LUT button (other elements in the button are variable depending on the
options selected) in the top middle of the tile.

2. Select the lower LUT: button to set the Gamma LUT on or off.

SDR N: 709
LuUTeff]

Lines: All

To change the gamma curve and color gamut (displayed in the LUT button):
1. Select the Settings icon (@) to open the Settings menu.
2, Select Inputs and select the input being used.
3. Select SDI and VIDEO.
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4, Select the Gamma Curve menu and select your option.
5. Select the Color Gamut menu and select your standard.
6. Select Save.

The LUT button updates to match your selections.

Line Select Function

Line Select allows you to select a single picture line to monitor in the display. By default
All Lines is selected and all lines are monitored.

Note: The same lineis selected in any trace display if line select is enabled.

To turn on Line Select (and choose the line to monitor):
1. Select the Lines button at the bottom of the tile.
2. Select 1 Line.
— To scroll through lines, select the plus (+) or minus (=) buttons.
— To enter a specific line to monitor:
« select Line Sel. and enter the line on the keypad,
or
- in the Picture application, use the line-select cursor (for active lines).
Depending on the resolution in the signal, the Line Select provides different
information.
- Ifasignalis SD, HD, or 3G:
« the Line number is the selected line, including vertical blanking;
- if the signal is interlaced format, the Fields readout is below the Line number;

« the Pic Line number is next to Line; the Pic Line is the active line number, or
numbers, selected.

0

¥

~
All Lines \
.- Field : 1&2 Pic Line 18, 19
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- Ifasignal is UHD or 4K:
« the Line number is the selected raster line,
« the SDI Line is the selected line including vertical blanking,
« the link number appears below the SDI Line.

Note: In link, the letters (A-D) refers to the physical links. The numbers (1-4) refers to
the virtual links. For example, A3/62 indicates it is physical link 1 and virtual link 3 (in a
2-sample interleave, 12G transport).

o~
telestream PRISM MPS and MPD SDI / IP Waveform Monitor User Manual



Application Information | 331
Lightning Application

Lightning Application

The Lightning application shows luma and chroma amplitudes and helps verify
component timing using a color-bar signal. Using a test signal in component format,
this display helps make precise, accurate measurements of inter-channel amplitude
and timing.

H Gain: 1.0x
V Gain: 1.0x

SDR N:709 AV Pos:0

fH Pos:0

Cy

Lines: All Bars: 100%

Lightning Settings Menu

Open the Lightening Settings menu:
1. Select the Tiles icon (EJ).
2, Select the tile with the Lightning application.
3. Select the Tile icon (Ed).

Note: The Move icon (E9) is in the settings menu header. Select this icon to move the
settings left or right.

n Tile 4 Lightning Settings
V Gain 20¢ 50x  10.0%

H Gain Ll zox  50x  10.0x
Convert to Rec. 709 ot
Line Select: All Lines ' of

o~
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Bar Targets
Change the bar targets to either 75% or 100%.

V Gain

Change the vertical gain by x1, x2, x5, or x10 magnification.

H Gain

Change the horizontal gain by x1, x2, x5, or x10 magnification.

Convert to Rec. 709

Set to On to allow the trace displays to convert the Gamma and Color Gamut settings
for the signal to SDR Narrow and BT. 709 (requires Option MPSDP-PROD).

Note: Convert to Rec. 709 auto converts to BT.709, otherwise the graticule selection must
be manually changed. For details see Configure Instrument for HDR/WCG Monitoring.
Convert to Rec. 709 mode is not supported for SD signals.

Line Select

Line Select allows you to choose the picture lines to monitor in the display. Either All
Lines or 1 Line can be selected.

If 1 Line is selected, the display only shows results for the selected line in the picture.
The line can be selected using the on-screen tools; see Line Select Function. Or the line
can be selected directly on the Picture.
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Lightning Application On-screen Tools

You can change the horizontal gain, vertical gain, horizontal position, vertical position,
gamma LUT, selected line, and bar targets without opening the Lightning Settings
menu through on-screen tools. Select the button for the setting you want to adjust. All
the available tools are located on the top and bottom of the display and are highlighted
for a few seconds when the application is first opened or if you select anywhere in the
middle of the application tile.

H Gain: 1.0x
V Gain: 1.0x

SDR N:709

fH Pos:0 @V Pos:0

Cy

Lines: All Bars: 100%

Horizontal and Vertical Gain

Increase or decrease the magnification of the horizontal and vertical trace displays.
1. Select the button at the top-left to open the available options menu.

2. Select one of the preset magnifications for fixed horizontal and vertical gain using
the H Gain and V Gain options.

3. Select Variable Gain; select VAR: H, VAR:V, or VAR: Off.
— Select VAR: H to change the horizontal gain in increments.

- Select VAR: V to change the vertical gain. Variable gain allows you flexibility in
changing the gain factor between 0.5x to 20.0x.

- Select Off to shut off both gain options.
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The limits of the variable gain change depending on the gain factor you select.
+ 1.0x has a range of 0.25x to 2.00x gain.

+ 2.0x has a range of 0.50x to 4.00x gain.
+ 5.0x has a range of 1.25x to 10.00x gain.
+ 10.0x has a range of 2.50x to 20.00x gain

H Var Gain
218

1D
57
a

W Var Gain

207

Barg: 1005

To adjust the gain:

» With a touchscreen, use a pinch gesture to change the scale of the trace for large
incremental changes.

» Forincremental adjustments, select the plus (+) or minus (-) button.

» Use the scroll wheel on a mouse to adjust the variable gain.

» Select the Reseticon () to remove variable gain adjustments.
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Horizontal and Vertical Position

Adjust the position of the trace display:
1. Select the H Pos button to allow adjustment of the horizontal trace.

— Select and drag to move the trace on the touchscreen. This method can be
performed without using the button.

— Use a mouse scroll wheel to move the trace.
— Forincremental adjustments, select the plus (+) or minus (-) button.

- Select the Reseticon () to change the horizontal position adjustment to
default.

H Gain: 1.0x [ : J
V Gain; 1.0x HPos:11mV y

2

Wh
HLG: 709 Bars: 100%
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2. Select the V Pos button to allow adjustment of the vertical trace.

Select-and-drag to move the trace on the touchscreen. This method can be
performed without using the button.

Use a mouse scroll wheel to move the trace.

For incremental adjustments, use the plus (+) or minus (-) button.
Select the Reset icon () to reset the vertical position adjustment to default.

H Gain: 1.0x
H Pos:11mV .
v Gain: 1.0x 'os:1 :m V Pos:1TmV

Gamma LUT

Turn the Gamma LUT on or off:

1. Select the LUT button (other elements in the button are variable depending on the
options selected) in the top middle of the tile.

2. Select the lower LUT: button to set the Gamma LUT on or off.

H Gain: 1.0x 8H Pos:0 SDR N:709

B @V Pos:0
V Gain: 1.0x

cy

Lines: All Bars: 100%

To change the gamma curve and color gamut (displayed in the LUT button):
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1. Select the Settings icon (@) to open the Settings menu.
2, Select Inputs and select the input being used.
3. Select SDI and VIDEO.
4, Select the Gamma Curve menu and select your option.
5. Select the Color Gamut menu and select your standard.
6. Select Save.

The LUT button updates to match your selections.

Bar Targets

Change the scaling of the Lightning Display.

1. Select Bars in the bottom-right corner of the application to expand the available
options.

2. Select 75% or 100% scaling.

H Gain: 1.0x SDR N:709
V Gain: 1.0x

Cy

Lines: All

Line Select Function

Line Select allows you to select a single picture line to monitor in the display. By default
All Lines is selected and all lines are monitored.

Note: The same lineis selected in any trace display if line select is enabled.

To turn on Line Select (and choose the line to monitor):
1. Select the Lines button at the bottom of the tile.
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2. Select 1 Line.
- To scroll through lines, use the plus (+) or minus (-) button.
- To enter a specific line to monitor:
- select Line Sel. and enter the line on the keypad
or
« in the Picture application, use the line-select cursor (for active lines).

Depending on the resolution in the signal, the Line Select provides different infor-
mation.

- Ifasignalis SD, HD, or 3G:
« the Line number is the selected line, including vertical blanking,
- if the signal is interlaced format, the Fields readout is below the Line number,

« the Pic Line number is next to Line; the Pic Line is the active line number, or
numbers, selected.

Line Sel.
;

- Ifasignal is UHD or 4K:
« the Line number is the selected raster line,
« the SDI Line is the selected line including vertical blanking,
+ the link number appears below the SDI Line.

Note: In link, the letters (A-D) refers to the physical links. The numbers (1-4) refers to
the virtual links. For example, A3/62 indicates it is physical link 1 and virtual link 3 (in a
2-sample interleave, 12G transport).
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CIE Application

The CIE application shows video data as it is plotted in a 1931 or 1976 CIE diagram. CIE
diagrams are used to check the chromaticity of the video signal and determine
compliance to the standard color Gamut limits shown on the CIE diagram. In addition
to the BT.2020, P3, and Rec. 709 limits shown, the D65 white point is also indicated.

CIE Settings Menu

Open the CIE Settings menu:
1. Select the Tiles icon ().
2, Select the tile with the CIE application.
3. Select the Tile icon (EJ).

Note: The Move icon (E9) is in the settings menu header. Select this icon to move the
settings left or right.

: ey
u Tile 2 CIE Settings
Color Space CIE 1976

Trace Appearance Monochrome

Line Select: All Lines off

Color Space
Select either CIE 1931 or CIE 1976.
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Trace Appearance

You can plot the video data on the CIE display in either Monochrome or Color. If Color is
selected, the plotted video data is colored with the corresponding CIE diagram colors. If
Color is not selected, the plotted video data is gray.

Line Select

Line Select allows you to choose the picture lines to monitor in the display. Either All
Lines or 1 Line can be selected.

If 1 Line is selected, the display only shows results for the selected line in the picture.
The line can be selected using the on-screen tools; see CIE Application Line Select
Function. Or the line can be selected directly on the Picture.

CIE Application Line Select Function

Line Select allows you to select a single picture line to monitor in the display. By default
All Lines is selected and all lines are monitored.

Note: The same lineis selected in any trace display if line select is enabled.

To turn on Line Select (and choose the line to monitor):
1. Select the Lines button at the bottom of the tile.
2. Select 1 Line.
- To scroll through lines, use the plus (+) or minus (-) button.
- To enter a specific line to monitor:
« select Line Sel. and enter the line on the keypad
or
« in the Picture application, use the line-select cursor (for active lines).

Depending on the resolution in the signal, the Line Select provides different infor-
mation.
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- Ifasignalis SD, HD, 3G:
« the Line number is the selected line, including vertical blanking;
- if the signal is interlaced format, the Fields readout is below the Line number;

« the Pic Line number is next to Line; the Pic Line is the active line number, or
numbers, selected.

\
\ 0

Line : 30
Field : 1&2 Pic Line 18, 19

- If asignal is UHD, 4K:
« the Line number is the selected raster line,

« the SDI Line is the selected line including vertical blanking,
+ the link number appears below the SDI Line.

Note: In link, the letters (A-D) refers to the physical links. The numbers (1-4) refers to
the virtual links. For example, A3/62 indicates it is physical link 1 and virtual link 3 (in a
2-sample interleave, 12G transport).
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Dolby Status Application

Note: In multi-input mode, Dolby Status only works with the primary channel.

Dolby Status supports all Dolby metadata for the currently monitored input can be
viewed in the Dolby Status application. The application tile indicates if Dolby audio is
not available in the currently monitored input.

Note: The Dolby Status application requires software options MPSDP-AUD or MPSDP-
DLBY.

If the instrument has Dolby monitoring capabilities, it can decode and monitor audio
signals that are based on Dolby digital surround sound formats. These formats are
Dolby D (AC-3)/D Plus (E-AC-3) compression (designed for distribution) and Dolby E
compression (designed for production).

This sample shows Dolby D data.

Dalby Status

SMPTE Timecods
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This sample shows Dolby E data with the external reference measurement.

Dolby Status

Program Desc Text
Dolby Format
Channel Mode
Program Config
Metadata Source
Dolby Data Rate
Bitstream Mode
Dolby E Frame Rate
Dolby E Frame Loc
Ext Ref Guardband

Tektronix Program 1
Dolby E 20

3/2L

5.1

AES Embedded 1-2
Not specified
Complete Main

25 fps

L42 F1 s1937

L28 F1 s587

DYNAMIC RANGE PARAMETERS

Dialogue Level
]
r
Line Mode Cmpr
RF Mode Cmpr

RF Overmod Prot
Center Mix Lvl
Surround Mix Lvl
Mixing Level

-23dB

Film Standard
Film Standard

Disabled
-3dB

-3dB

Not Indicated

Dolby Surround Mode
Copyright Bit

Original Bitstream
DC Filter

Lowpass Filter

LFE Lowpass Filter
Surround 3 dB Atten
Surround Phase Shift

EXTENDED BSI
Preferred Stereo Dmix
Lt/Rt Center Mix Lvl
Lt/Rt Surrnd Mix Lvl
Lo/Ro Center Mix Lvl
Lo/Ro Surrnd Mix Lvl
Surround EX Mode
Headphone Mode
A/D Converter Type

SMPTE Timecode

9 Program 1 W

Not Indicated
\[e]
Yes
No
No
No
N[e]
No

Lo/Ro

-3dB

-3dB

-3dB

-3dB

Not Indicated
Not Indicated
STD

15:00:00:00

This sample shows Dolby ED2 data with a Presentation option (in the top right corner)

selected.

Note: All Presentation titles are user selected. They can be changed to refer to the
related information as needed.

Dolby Status

0 Presentation 5.1 Plus 3D AV 4

343

Dolby E
Pair 1(1-2)

Dolby E
Pair 2(3-4)

Dolby ED2 Dolby Timing

Evolution Pair 1(1-2) Present
Evolution Pair 2(3-4)
PRESENTATION NAME : 5.1 Plus 3D

Objects

Present

Presented Presented Presented Presented

Type Bed Dynamic (E Dynamic

Category - Generic Generic Generic

Index 1 3

Config ; g g 10

Position X
Position Y

Position Z
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This sample shows Dolby Timing.

Dolby Status 0 Program 1 W

Dolby E Dolby E Dolby ED2 Dolby Timing
Pair 1(1-2) Pair 2(3-4)

Dolby E Frame Loc Pair 1(
Dolby E Frame L

Ext Ref Guardba

Ext Ref Guardband Pair 2(3-4)

Dolby Status Settings Menu

Open the Dolby Status Settings menu:
1. Select the Tiles icon ().
2. Select the tile with the Dolby Status application.
3. Select the Tile icon (EX).

Note: The Move icon (E9) is in the settings menu header. Select this icon to move the
settings left or right.

n Tile 1 Dolby Status Settings
R -

VANC SETTINGS (ST 2020)
DID: (69) Oxd5
SDID: (5) a B
Dolby Program . 1 W

Metadata Source

Lets you select the source of the Dolby E metadata, either from the incoming Dolby E
audio, if the instrument is decoding Dolby E audio, or VANC metadata if the Dolby E is
externally decoded.

» Auto: Selects the Dolby E audio by default as the metadata source, if it is available.
If Dolby E audio is not available, it uses VANC audio.

» AES: Selects the Dolby E audio as the metadata source. The Dolby Status applica-
tion is blank if Dolby E is not being decoded.
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» VANC: Selects VANC as the metadata source. The SDID must be properly selected.

DID

Data identifier of the requested packet, it is set to 0x45 (69 decimal) and is not
changeable.

SDID

Secondary Data Identifier of the requested packet, an SDID value of 01h is used when
there is only one audio program associated with a video signal, and there is no
intended association between VANC packets with an SDID value of 01h and a specific
audio channel pair.

Association between the first audio channel pair of an audio program and the SDID

values

Audio Channel Pair SDID
No association 01h
Channel pair 1/2 02h
Channel pair 3/4 03h
Channel pair 5/6 04h
Channel pair 7/8 05h
Channel pair9/10 06h
Channel pair 11/12 07h
Channel pair 13/14 08h
Channel pair 15/16 09h

When multiple audio programs are carried by, or associated with, a single video signal,
the SDID value is used to identify the VANC data packets carrying the audio metadata
for each of the audio programs.

The audio channels making up an audio program are assigned to consecutively
numbered or consecutively arranged audio channel pairs. The VANC packets carrying
the audio metadata for a specific audio program are identified by setting the SDID
values of these packets to the value associated with the lowest numbered audio
channel pair of the group of audio channel pairs carrying the complete audio program.

For example, if there is a six-channel program carried in the first three audio channel
pairs and a stereo program carried by the fourth audio channel pair, then the VANC
packets carrying the metadata for the six-channel program would have their SDID
value set to 02h because the program starts in audio channel pair 1/2. The VANC
packets carrying the metadata for the stereo program would have their SDID value set
to 05h because the stereo program starts in audio channel pair 7/8.
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Select Dolby Program
Select the Dolby Program menu to choose the Dolby program number to monitor.

The Program number in the top right of the Dolby Status application border is the same
as the Dolby Program number in the Dolby Status Settings. Select the arrow and select
the number of the program to monitor.

Elements of Dolby D/D Plus/E Status Display

This is a description of some of the elements that appear in the Dolby Status
application for Dolby D, D Plus, or E. For a complete list of the elements that might
appear, see the Dolby Metadata Guide at the Dolby website.

Program Desc Text

A 32-character ASCII text field used by the program author to describe the audio
program; for example, the name of the program (Movie Channel Promo), the program
source (Football Main Feed), or the program language (Danish).

Dolby Format

Indicates the Dolby Format. This indicator is also tied to the Dolby Format Error/Alarm:
if the Alarm is asserted, the Dolby Format is displayed in red.

Channel Mode (or Audio Coding Mode)

Indicates the active channels within the encoded bit stream, representing it in a ratio,
X/Y, where X is the number of front channels (Left, Center, Right) and Y is the number of
rear (Surround) channels. If the LFE Channel is present, an L is appended at the end of
the channel mode.

Program Config

Determines how the audio channels are grouped in a Dolby E bitstream. Up to eight
channels can be grouped together in individual programs, where each program
contains its own metadata.

Metadata Source

Indicates the input from which the Dolby Content is sourced.

Dolby Data Rate

For Dolby E it indicates the data rate that would be used to encode a Dolby Digital
bitstream.
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Bitstream Mode

Describes the audio service contained in the Dolby Digital bitstream. A complete audio
program may consist of a main audio service (a complete mix of all the program audio),
an associated audio service comprising a complete mix, or a main service combined
with an associated service. For more information about possible values, see the
instrument online help; when the Dolby Status display is active in a tile, select the HELP
button.

Dolby E Frame Rate

Displays the frame rate of the Dolby E audio. If Dolby Frame Rate is not the same as the
video Frame Rate, the rate value is displayed in red.

Dolby E Frame Loc

Displays the location (line number and sample number) of the ST 337 preamble.

Dolby ExtRef Guardband

Displays the location (line number and sample number) of the corresponding
Blackburst reference that aligns with the ST 337 preamble.

Dialogue Level

Represents the long-term, A-weighted average level of dialog within a presentation,
Leq(A).

Elements of Dolby ED2 Status Display

This is a description of some of the elements that appear in the Dolby Status
application for Dolby ED2. For a complete list of the elements that might appear, see
the see the Dolby Metadata Guide at the Dolby website.

Dolby E(Pair 1) 1-2 and Dolby E(Pair 1) 3-4

These tabs in the Dolby Status tile have most of the same elements as the Dolby D, D
Plus, and E data. For more details, see Elements of Dolby D/D Plus/E Status Display.

Dolby ED2
This tab in the Dolby Status Tile has these elements:

Evolution pair 1(1-2) and Evolution pair 2(3-4)

Describes the status of the channel pairs (in parentheses) of the ED2 transport.

Type
This is the audio object type, such as Bed or Dynamic.
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Index
This is the object number starting after the Audio Bed.

Position X, Position Y, Position Z
This positional metadata describes the audio objects in the bitstream.

Dolby Timing
This tab in the Dolby Status Tile has these elements:

Dolby E Frame Loc (pair 1) and Dolby E Frame Loc (pair 2)

Displays the lineg, field, and sample numbers of the of the corresponding video of the
Dolby ED2 preamble.

Ext Ref Guardband (pair 1) and Ext Ref Guardband (pair 2)

Displays the line, field, and sample number of the corresponding Blackburst reference that
aligns with the Dolby E preamble location. Make sure the Dolby E preamble location stays
in field 1 of the reference signal. If it stays in field2 of the reference, the Dolby E stream
might corrupt at signal switching.

Before checking this measurement, make sure that Analog or PTP is selected (in Setting

and then the Reference menu) and the incoming signal is locked to a reference signal on
the status bar.
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AES Channel Status Application

Note: In multi-input mode, AES Channel Status only works with the primary channel.

The AES Channel Status application provides detailed data for each audio channel in
the monitored signal, up to 16 channels total. It is only available for SDI.

The data is presented by channel in transport order, regardless of how the Audio
application maps or configures the channels.

AES Channel Status PPPP PPPP PPPP PPPP

Field Name CHL(1) CHR(2) CHL(3) CHR(4) CHL(5) CHR(6) CHL(7)
Channel Use Professional Professional Professional Professional Professional Professional Professional
Linear PCM Ident PCM PCM PCM PCM PCM PCM PCM

Emphasis No Emphasis No Emphasis No Emphasis No Emphasis No Emphasis No Emphasis No Emphasis|

Locking of Source Locked Locked Locked Locked Locked Locked Locked
Sample Frequency 48 KHz 48 KHz 48 KHz 48 KHz 48 KHz 48 KHz 48 KHz
Channel Mode 2 Channel 2 Channel 2 Channel 2 Channel 2C

User Bits Mode 192 bit block 192 bit block 192 bit block 192 bit block 192 bit block 192 bit block 192 bit block

Channel 2 Channel 2 Channel

AUX Bits Use Main Audio Main Audio Main Audio Main Audio Main Audio Main Audio Main Audio
Audio Word Length 24124 24124 24124 24124 24(24 24/24 24124
Alignment Level Not Indicated Not Indicated Not Indicated Not Indicated Not Indicated Not Indicated Not Indicatec
Reference Signal Not a ref Not a ref Not a ref Not a ref Not a ref Not a ref Not a ref
Origin Al-1 Al-2 Al-3 Al-4 A2-3
Destination

Sample Number 0 0 o] 0

Time of Day 00:00:00:00000 00:00:00:00000 00:00:00:00000 OO:

Note: Only Professional mode (in Channel Use) is available.

Note: If the two Block CRC lines (should be and computed) do not match, the Block
CRC (computed) line turns red as a warning that the numbers are mismatched and a
CRC error has happened.

Block CRC (should be) 01001100 01100110 10101111 00110010

Block CRC (computed) 01001100 Ok 01100110 Ok 10101111 Ok 00110010 Ok 100
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PTP Operational Overview

This section provides an overview of PTP network operation. Not all of the functionality
described is currently available in the PRISM monitor.

o~
telestream PRISM MPS and MPD SDI / IP Waveform Monitor User Manual



PTP Operational Overview | 351
PTP Introduction

PTP Introduction

This describes how a PTP master is chosen, with some description of the priorities. It
also explains some of the relationship between the potential devices.

PTP Master Selection

In a PTP network, all the masters on the network are evaluated by the Best Master Clock
Algorithm (BMCA). The BMCA runs on all devices, and chooses a master based on
several parameters. Some of the parameters relate to clock quality; conversely the
Priority 1 and Priority 2 parameters are set by the user to influence the choice of a
master:

Note: The PRISM monitor has no role in setting the priority parameters or in
providing information to the BMCA.

* Priority 1: This parameter defines which clocks are allowed to be considered as mas-
ters. To be considered as a master, the value should be set to 128 or less. Priority 1 is
the first criteria in the BMCA, so if Priority 1 is set to a lower value than other devices
on the system, then it is chosen even if the clock quality is poor. Typically, all the
masters in a domain should have the same value for the Priority 1 parameter.

* Priority 2: This parameter is used to break the tie between masters that have the
same clock quality. Several values may be used to define a hierarchy of devices.
Most profiles use 128 as a default, so a value of 127 or lower would indicate a pre-
ferred master.

» Thefinal tie-breaker in the BMCA is the clock ID. This is usually the MAC address so
it provides a unique value by which the BMCA can choose.

Network Topology

In a typical IEEE1588 PTP network, many devices may be either masters or slaves. If the
current master stops working, all the devices that are capable of being a master
broadcast their clock quality and a new master is selected.

For video networks it may make sense to depart from the telecom-style PTP topology
and dedicate devices to be only masters or slaves. This is the approach supported by
the PRISM monitor, which allows for a more traditional primary and backup master
structure controlling a range of slave devices. The BMCA is still used to select the active
master and the network still takes the place of the ECO in the legacy Black-burst/Tri-
level network. The PRISM monitor is a slave-only device.
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Five Basic PTP Timing Messages

This section describes the five basic timing messages in a PTP system. Other messages
are present in some instances. For example, grant requests and responses appear in

unicast systems, and Type Length Value (TLV) management messages appear in
ST2059 profile systems.

Announce Message

The Announce message is sent by the master to advertise its capability. This message

contains the clock quality and priority settings needed for the BMCA to evaluate which
device is the best master.

Sync Message

The Sync message is sent by the master and is used to measure the propagation delay
from the master to slave. The sync message may contain the timestamp indicating
when it was sent, or that time may be in the Follow-up message. The receiver must

timestamp the sync message upon receipt. These two time stamps are usually called t1
and t2 and provide the first delay measurement.

Follow-up Message

The Follow-up message is sent only in cases where the PTP network hardware is not
capable of inserting the timestamp or corrections into the Sync message. (See One-step
and Two-step Operation.)

Delay Request Message

The Delay request is sent by the slave. The time it is sent is noted by the slave but is not
included in the message. This time is usually called t3. When the delay request is
received by the master, the master time stamps the receive time. This timestamp is
usually called t4.

Delay Response Message

The Delay response is sent from the master to the slave. The response contains the t4
time stamp from when the master received the delay request. After the slave receives
the delay response, it has the second pair of time stamps needed to calculate the
second delay measurement of the slave to master delay.
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Message Timing

The example shows the relationships between the five PTP timing messages.

Master clock time Slave clock time

t Sync message

t
| Follow-up message containing 2
value of t; (optional)

Delay-regular message

#
Delay-response message
containing value of &

/_-\
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Profiles

Profiles

Domains

S
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and Domains

Multiple domains and profiles can coexist on the same network.

The IEEE1588 standard defines multiple parameters, such as the rates for Sync and
Announce messages, and optional functions such as grandmaster clusters. Specific
industries wanting to use PTP are encouraged to define their own “profile,” which
allows the PTP standard to be tuned for specific applications. The profile defines the
default and range of each parameter, and defines which options are required, allowed,
or prohibited.

In the PRISM monitor, the user should select the PTP profile (General, ST 2059, or
AES67). The user can then modify the profile parameters and save as part of an
instrument preset. The allowed range of the parameters is restricted to that which is
allowed for the selected profile type.

The IEEE1588 standard defines “domains,” which allow multiple PTP services to coexist
simultaneously on one physical Ethernet connection. For example, on a given network
one master and several slaves can be using domain 0 while a second master and other
slaves are using domain 1. These two PTP services are independent. One use for this is
to have masters on different domains provide PTP on different profiles. For example,
domain 0 might be an AES67 profile, domain 1 could be a master using the AVB
(802.1AS) profile, and domain 127 could be a master on the ST 2059 profile.
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One-step and Two-step Operation

Some PTP messages have a time stamp associated with them. This time stamp
indicates the time of the local clock when the message was sent or received. In some
cases, the hardware is capable of embedding the time stamp in the message as it is
sent. This is known as “one-step” mode because the message and its associated time
are sent together.

In other cases, the hardware is not capable of inserting the time into the message, so
instead it is sent in a second Follow-up message. This is called “two-step” mode
because there are two messages.

Be aware that in End-to-End mode, only the Sync message is affected by the one-step
and two-step setting because it is the only message that needs the transmit time stamp
inserted. In a similar fashion, Peer-to-Peer mode has some messages that may require
follow-up support.

The IEEE1588 standard specifies that all slaves are required to operate with either one-
step or two-step message types. One type of device that often requires two-step
operation is a Transparent Clock, because it has to calculate the residence time of a
message and insert that time into the message or the follow-up message.
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Multicast, Unicast, and Mixed Communication

Modes

There are three basic message modes for PTP: Multicast, Unicast, and mixed Multicast
and Unicast. For full Multicast or Unicast modes, all of the PTP messages are sent in the
selected mode type.

For some profiles, such as some telecom profiles and the ST2059 profile, a mixture of
Multicast and Unicast are allowed. On the SMPTE profile unique mixed mode, the
Announce and Sync messages are sent as multicast. However, the Delay Request and
Delay Response messages are sent as Unicast.

Some points to understand about communication modes:

» Whatever mode is chosen, the master and slave must match or be compatible.

Multicast and Mixed mode may need IGMP joins and leaves.

Full Unicast must have the master address in all slave AMTs.

Unicast without negotiation does not allow master to regulate load.

Two masters can be used on different domains to serve slaves on different commu-
nication modes.

All of the master and slave devices on a given domain must use compatible
communication modes. For most profiles, this means the master and slave
communication modes need to match exactly. On the SMPTE profile, the Multicast and
Mixed modes are compatible, so a master in any of these modes should work with a
slave in any of those modes.

Multicast System Messages

Multicast messages are broadcast and so they can be received without knowing the
address of the sender. This allows a slave to hook up to the network, receive the
announce messages and discover the identity of the master. Multicast in some
networks requires the devices to use IGMP to join and leave the multicast group.

In Multicast PTP systems, the master sets the rate of the announce and sync messages.
The master also sends the maximum allowed delay request rate in the delay response
message. Ideally, the slave uses that value to set the delay request rate although some
slaves set this rate independently. The delay request rate is typically the same as the
sync rate but may be higher or lower.

Unicast System Messages

Unicast messages require the address of the master be entered into the Acceptable
Master Table (AMT) in each slave. If there are multiple masters, the IP address for each
master must be entered in the AMTs of all the slaves.

In Unicast PTP systems, the slave must have the address of the master in its acceptable
master table because the slave initiates the communication with the master. The slave
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sends several grant requests to the master requesting specific rates for each message
type. If the master accepts the grant requests, it sends grant acknowledges. If the
master denies the grant, the slave may send a new grant request at a lower rate. This
process may continue for several iterations until the master and slave agree on a rate.
The master and slave then start exchanging the PTP messages. If the master cannot
support any of the rates requested by the slave, then the slave cannot lock to the
master.

Mixed Mode System Messages

In Mixed Mode systems, some messages are Multicast and some are Unicast. For the
ST 2059 profile, the Announce and Sync messages are sent as Multicast. This allows
devices to discover the active master. The Delay Request messages are configured as
Unicast, in some case with negotiation, and in other cases without negotiation.

SMPTE Profile System Messages

For SMPTE profile systems, a given domain must use one type of message for all
Announce, Sync, and Follow-up messages. Therefore, all masters and slaves on that
domain must be configured for either Multicast or they all must be configured for
Unicast.

For SMPTE mixed mode, the Announce, Sync, and Follow up messages are configured
as Multicast, whereas the delay requests can be Multicast, Unicast, or Unicast without
negotiation. To use this combination with an SPG8000A master clock generator, set the
master and slave to any of the modes: Multicast, Mixed, or Mixed without negotiation.
The masters support all of the slave modes simultaneously.
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BMCA Operation

The Best Master Clock Algorithm (BMCA) is used to choose the active master on the
domain. This is partially explained in the introduction to this document. The BMCA
operation varies somewhat as function of communication mode.

Multicast Mode

In Multicast mode, the active master sends announce messages which all other masters
and slaves can receive. So all devices can evaluate the BMCA and decide on the best
master. If any device detects that its BMCA rating is better than the current master, it
sends an announcement and takes over as the active master.

Unicast Mode

In Unicast mode, slaves only get Announce messages if they establish a grant from the
master. Therefore, each slave must set up a grant with every device in its AMT. Since the
masters do not set up grants from other masters, they do not have the information to
evaluate the BMCA and know if they are the active master. It is up to the slaves to
evaluate the BMCA based on the Announce message they get from each master in their
AMT. Each slave then decides which master is the best and then set up grants for the
other message types. If slaves on a given network have a different list of masters in their
AMT, then they may choose a different master.

Mixed Mode

In a ST 2059 mixed environment, the announce message is Multicast. Therefore, the
BMCA can follow the Multicast conventions.
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Compensating for Causes of Asymmetric Delay

Several factors can cause the PTP message delay to be different for the messages sent
from the master to slave as opposed to the messages the other direction from the slave
to master. Unless corrected, this propagation delay asymmetry causes an offset in the
clock phase equal to %2 the difference in the two pathdelays. There are several main
causes of asymmetric delay:

» Rate mismatch in the ports on a switch
« Traffic mismatch on the two paths
» Message type mismatch

» Cable delay variation

This section contains suggestions on how to design the system to minimize the delay
asymmetry. Alternatively, some slaves provide a way to manually enter a correction
value to cancel the delay error.

Rate Mismatch

Rate mismatch in a switch causes a delay asymmetry because the switch performs a
“store and forward” action on messages. This means the entire message must be stored
in the buffer before it starts to be “forwarded” or sent out. For example, for a 100 Mb
input and 1 Gb output, the switch must wait for the entire message to clock in at the
slow rate before it can start outputting the message at the high rate. Conversely for a 1
Gbps input and 100 Mbps output, the entire packet is quickly read in at the faster rate,
so then the output can start sooner but at a lowerrate.

While the total time is the same for both directions, the delay on the fast-in, slow-out
direction is shorter on the packets, which contain the PTP time stamps. This effect is
significant on a 100-Mb to 1-Gb rate mismatch, but much less significant on a 1-G to 10-
G switch since the message time at 1 Gbps is quite short. If the switch supports
Transparent Clock (TC) mode, then this rate mismatch delay effect is corrected by the
TC delay correction.

Traffic Mismatch

Another cause of asymmetric delay is traffic mismatch on the two paths. If there is a
high percentage of traffic utilization on the master to slave path, then most of the PTP
messages may be delayed significantly. If the traffic on the other direction is
significantly different, then the messages on the path may not suffer the same delay.

This effect can be quite large depending on the traffic, the quality of the switch, and the
number of switches in the network. To reduce this effect, a user should avoid large
loading on the PTP network, use high-quality switches that avoid this delay variance, or
use PTP Transparent mode switches that insert residence time information to allow the
slave to correct for this delay.
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for Causes of Asymmetric Delay

Setting the Diff Serve QoS on the switch and configuring the PTP messages with an
appropriate DSCP can also mitigate the effects of traffic delay.

Type Mismatch

Another cause of delay asymmetry is message-type mismatch. For example, if the sync
message is Multicast and the delay request is Unicast, then some switches may process
the messages differently and cause a differential delay. Since the SMPTE profile allows a
mixed mode operation, switches should be evaluated to ensure they do not have this
effect. If transparent mode switches are used, then this effect should be corrected by
the slave.

Cable Delay Variation

S
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The actual propagation delay through Category 5 cable can be significantly different in
one direction versus the other direction. This can be due to the twist rate on the pairs,
routing inside the sheath, material differences, etc. The PTP system is incapable of
removing this effect, so the best way to prevent this is to use high-quality cable with a
minimum variation in the physical propagation delay.
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NMOS Specifications

This section summarizes the changes in the NMOS Discovery version 1.3.

PRISM MPS and MPD SDI / IP Waveform Monitor User Manual

Added additional network data for nodes as required by IS-06.

Deprecated mDNS announcements for nodes in registered mode.
Replaced DNS-SD service type for registration API.

Permit deprecated node API connection management is not implemented.

Added explicit requirements for 501 responses when features are not imple-
mented.

Added support for future device and transport types.

Permitted a sender's “manifest_href”to be null when the transport type does not
require a transport file.

Added 409 response code for registries with conflicting resources.
Added support for signaling authorization requirements.

Indicated the potential for source/flow attributes and caps will be defined exter-
nally in the future.

Revised the discovery process to ignore mDNS records when unicast records are
available.
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