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Digital Cinema Packages

Creating an industry standard INTEROPerable Digital Cinema Package (DCP) in Qube
Master Pro involves a simple, step-by-step process:
- Create Track files for each of the source image, audio and subtitle
components individually.
- Create Reels by combining these track files.
- Create a Composition by combining Reels.
- Encode the source composition into the Jpeg2000 mxf format (encryption
may also be performed at this stage)
- Package the encoded composition into a DCP.
- Generate KDMs for the composition if it is encrypted

The QubeMaster Pro Ul is designed with the above workflow in mind — a structured
approach that builds from the bottom up — track files at the bottom to Compositions at
the top.
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Creating a DCP from Image Sequences

Create Track Files
Individual Track files must be created for Image (video), audio and subtitle files

QubeMaster Pro .

Edit View Help
H- f? Qube (Local) Name | Location
E &I Compositions 30i.sequence C:\Temp\30i.se
-A\Y, Reels .6d1anneIQT_h264.mov C:\Qube Media
“ {4~ QT-6Channel-Enc_QT-6Channel_66bacdf1-0e33-4580-bddd-d... C:\QubeEncode
Track File nel_8dsebfS-7bfd-4ee7-b977-4... C:\QubeEncode
Explore Multi-file Audio Source
Image Sequence
Stereoscopic Image Sequence
Subtitle
» Tip:

» Source files can also be dragged-and-dropped into QubeMaster

Pro.

P For image sequences, select only the first and last files of the

Image/Video Track Files

» To create a Track file from an Image Sequence of dpx/Tiff/Tga/BMP/J2C files -
choose the “New Image Sequence” option.

» In the window that opens, select the first and last files of the image sequence.

\ 4

Specify the location to which this new sequence file is going to be saved. This
“sequence” file is only a link to the actual image sequence and is, as such, only a
few KB in size (no image files are copied or created at this stage)

» Specify the frame-rate of the sequence — supported frame-rates are 24, 25, 30,

48, 50, 60, 96, 100, 120. (Please note that while QubeMaster Pro can create
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DCPs in all these frame-rates — servers are not required to support all the above.
Playback servers must compulsorily only support 24 and 48 FPS, the others are
optional. Therefore it is highly recommended that specifications of playback

servers are confirmed before DCPs in varied frame-rates are dispatched.

Audio Track Files

» For multiple mono files
e Create a track file using the “multi file audio source” option
e Multiple mono audio files can be interleaved into the required multi-channel
mxf using the “Interleaver” window which opens.

B2
55 s 3
1 Left [QubeLogo_Lwav =
2 Right |0ubeLogo_R.wav l1 L‘
3 Center IQubeLogo_Cerrtre.wav |1 L]
4 LFE (sub-woofer) [Qubelogo_LFEwav =
5 LeftSurround  [Qubelogo_LSwav I =
6 Right Surround  |Qubelogo_RS wav [} |
7 Undefined [ | =
8 Undefined | | =
3 Undefined [ | =l
10 Undefined [ I =
11 Undefined [ | =
12 Undefined [ [ =
13 Undefined [ | =
14 Undefined [ | =
15 Undefined [ | =
16 Undefined [ [ =
~SRC
Sampling Rate ISame as Source 'I Hz Timebase conversion INone 'i
—Output MXF Settings
& MXF Force Frame Rate |24 2 & Interop
C WA Force Sampling Rate [Adto ~|He © sMPTE I Encrypt
Location
K il

| Interleave

e Specify the audio file for each channel and also specify the “stream
numbering” from 1 to 6.
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e Select a destination folder for the resultant mxf file.
e Click “Interleave” to create the audio mxf file.

e Digital Cinema supports 16 channels of audio. Channel mapping for
additional audio formats - 8 channel audio, channel specifications for Visually
impaired and hearing impaired audio, D-box audio etc., are described in a
later section of this manual.

» For multi-channel interleaved audio files with the correct channel mapping
e Create atrack file using the “New Track File” option

» For multi-channel interleaved audio files with incorrect channel mapping
e Create a track file using the “New Mult-file audio Source” option
e Select the same audio file for all channels
e Re-map the channels by specifying the “Stream numbers” so if the Left
Channel is currently on Stream 5, specify 5 next to the Left

Subtitle Track Files

» For DCI compliant Cine—canvas xml or mxf files use the “New track file” option
» To CONVERT a .txt/asc file (in the prescribed format) into a Cine-canvas xml in

QubeMaster Pro, use the “New Subtitle” option.
e This method is discussed in detail in a later section of this manual.

Create Reels

Combine relevant Video, Audio and subtitle track files together to create reels.

» Right-click and select “New Reel”
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§? QubeMaster Pro

File Edit View Help

[—=- r’ Qube (Local)

&> Compositions

s ‘i New Reel
i u Tre.  Explore

Import

P Select the individual Image, sound and subtitle assets using the drop-down

menu.

x

Name [Reel1

Poster Frame | 00:00:00:00 F: Trim... I
InPoint 00:00:00:00 F:

Duration [ 00:01:18:00] Frames [ 1872

OutPoint | 00:01:18:00 F: Trim...

Language English :l'
Media Stream Sync Point Trim
v video Imi.sequence L‘ |V1 ﬂ l 00:00:00:00 ';_I

W Audo [y -] [»: | [ oo:00:00:00f= .|

4

[T subtitle [ ~] [ o00:00:00:00 |:_]
I™ | projector.Data | _vJ
_onad |

» Tip:

> Alternatively, select all the Track-file assets and then
drag-and-drop them into the REELS pane.
» A new reel will be automatically created with these

assets chosen.

» Name the Reel.

P Use the “InPoint” and “OutPoint” points to trim the reel if required.
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P Use the “Sync point” options to individually trim only image or sound (for
example, to remove leaders)

» Sync points should not be added for subtitles — except to check for sync, after
which sync points removed from the Trim window and individual subtitles should
be edited in the subtitling software

P Create single or multiple reels as required.

Create Compositions

P Right-click on Composition and select “New Composition”.

{§? QubeMaster Pro

File Edit View Help

=) r} Qube (Local) l Name
23.98fps_2

Expand
-~ %), Reels
New Composition

“ Track Filé £ 0fore

Import

—_

ﬂ 25fps_new_5

» Combine multiple reels to create a composition (to encode all the reels together)
or create a single reel composition (to encode each reel individually).

Tip:
Alternatively, select all the Reels associated with a composition
and then drag-and-drop them into the Composition pane.
A new Composition will be automatically created with these

assets

P Select the composition parametres and specify:
Composition Type

Language
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Studio
Rating
Aspect Ratio
o
Details |REE|S |
Name ITEst
Type IFEEtLIrE =
Actve Aspect  [238 <]
Language Frosn =]
Country Im
Studio /Production | B
Rating
s |

oF Cancel

P Click on the Reels tab and select all the reels for this composition.

x
petos [ |

H L] EI
24_1 Enc-reel-1
25Fps_1
25fps_new_5

25p
Encrpted_1-reel-1
JA_24

JA_24 Enc-reel-1

Preview; Edit.. |
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Encode compositions

Encoding converts the source file into a DCI compliant Jpeg2000 mxf file. Before you
begin encoding, it is important to know whether you require an INTEROP DCP or a
SMPTE DCP.

> Right-click the source composition and select the “Encode” option.

[§7 QubeMaster Pro

File Edit View Help

Encode...

Prewview...

I Summary...

= f? Qube (Local) Al

g,‘.‘; Compasitions Edit
g\,, Reels Copy
n Track Files E e

= Delete

. Rename

|

i Package...

» In the Encoder window, enter a name for the new encoded composition. This
name will be retained in the final DCP, so ensure that the naming is succinct.

P Select a destination folder for the encoded files (this will also be the folder for
the final DCP, so ensure that there is sufficient space on the drive)

» The “Process Media” is by default set to only encode those regions within the
Inpoint and Outpoints specified in the Reel Trim window.

o “Process With Handles” encodes a few additional seconds or frames (as
specified) before the inpoint and after the outpoint (“handles”).

o “Process Entire Media” will result in the all the frames being encoded,
even those outside the “trim” selections. It is to be used in cases where
the entire source media file needs to be encoded irrespective of the in
and out points specified.

» By default the “Compress” option is selected and set to DCI Jpeg2000, to convert
the source file format into the Jpeg2000 mxf format.
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» If the image needs colour-space conversion and/or aspect ratio conversion,
select the appropriate filters from the “Pre-Process” drop-down menu.

e Colour-space conversion
= Digital Cinema Packages need to be in the XYZ colour-space
If the source is RGB then apply the ColourSpace Conversion filter to
convert it to XYZ:
= To convert RGB sources to XYZ
Select RGB-XYZ
Select Source Colour-space as RGB Rec709
Source Gamma for RGB is normally 2.2
Destination gamma is 2.6

= For a full description of each of the colour-correction pre-processor
filters please see the section on Pre-processing filters.

ﬂ

Color Space Conversion |

Conversion Type IRGB -XYZ vl
Source Gamma 2.2 = L 48 cdfm2
Destination Gamma I 2.60 j P I 52,37 cdfm?
[ Source ~Destination

Color Space Color Space IRGB DCI -P3 "I

X ¥
Red Red | 0.63 | 0.32
Green Green I 0.265 I 0.55
Blue Blue | 0.15 | 0.06
White Paint White Point | 0.314 | 0.351

oK | Caced | mppy |

e Geometry
» Digital Cinema Packages should be in the following Aspect Ratios
e 2K -2048x858 (Scope) OR 1998x1080 (Flat)
e 4K -4096x1716 (Scope) OR 3996x2160 (Flat)
P Use the options in the Geometry filter to change the aspect ratio
o PAD - to pad black as Pillarbox or Letterbox
o RESIZE - to scale
o CROP-to Crop
» For HD source at 1920x1080
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o Convert to FLAT — 1998x1080
o By Padding 39 pixels of Black in Pillarbox

x

Geometry |

= Crop

Top I 0 Left In—

0 0
Bottom 1080 Right 1520

—1 Resize
Width 1520 Height I 1080
—I¥ Black Addition

Letterbox ID
Pillarbox |39

ok | cancel | ey |

= For a full description of each of the Geometry pre-processor filter
please see the section on Pre-processing filters.

> After applying the necessary filters, click on “Settings” to set the data-rate for
the specific Encode:

e For J2K set the data-rate to:
o between 150 and 180 for low quality
o Between 180 and 200Mbits for medium quality
o Between 200 and 250 for good (250Mbits is the maximum bit-

rate supported for DCI compliant playback devices)

o Higher bit-rates can be chosen for archival purposes.

e Check to see if the aspect ratio displayed here is correct — else make

changes to the Geometry filter to achieve the correct aspect.

» By default the “Encrypt” option is selected, to perform the encryption in the
same step as encoding. This can be deselected if Encryption is to be done as a
separate step later.
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Encoder x|
Composition Name I
Destination Folder ID:‘\SMPTE Browse... I
' Process In- Out
€ Process Wiith Handles  In | 000000000k Out|  00:00.00:000=
" Process Entire Media
—Preprocess IV Compress
[1oLut | [ZI |oc1 JpEG-2000 x| Settings... |
Max. Bit Rate (Mb/s): 250 =

Avg. Bit Rate (Mb/s): 200
Component Max. Bit Rate (Mb/s): 200
406

Qstep: 0.0002441
—Audio
Sampling Rate | Same as Source 'I Hz Timebase conversion lNone 'I
—Output
—DCP Type
' MXF
* Interop ( SMPTE V' Encrypt Video
———————————————— :
' Raw Essence Force Frame Rate IAuto vl IV Encrypt Audie
I Encrypt Timediiext
Start Frame :3; Force Sampling Rate IAulo 'I Hel ™ Sterecscopic
[T~ Create DCDM
Composition Name |

Destination Folder [C\DCDH

Start Frame

[~ Progress

e INTEROP and SMPTE DCP Formats

Digital cinema standards have evolved over time and as a consequence the
specifications for a DCI COMPLIANT DCP have changed from the first “Mpeg
MXF INTEROP” to the current “JPEG2000 MXF INTEROP” and now to the
specifications of the new SMPTE standard which is being implemented.

QubeMaster Pro can create DCPs in the older Jpeg2000 MXF INTEROP
standard (referred to, in short as INTEROP DCPS) and in the new SMPTE
Standard (referred to as SMPTE DCPs).

According to DCI specifications all Jpeg2000 DCPs INTEROP and SMPTE DCPs

should conform to the following:
» Aspect Ratio:

» 2K -2048x858 (Scope) OR 1998x1080 (Flat)
= 4K -4096x1716 (Scope) OR 3996x2160 (Flat)

QubeMaster Pro ver.2.6
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» Colour-space
= XYZ colour
» Frame-rate
= 24 fps or 48 (for 3D), Progressive for Jpeg2000 INTEROP DCPs
= 24,25, 48,50 or 60 or 120fps for SMPTE DCPs.
One big difference between INTEROP and SMPTE DCPs is the
support for different frame-rates (including High Frame Rate —
HFR DCPs). Frame-rates above 48fps are referred to as HFR or
High Frame Rate.
However, not all servers support all the above frame-rates. Please
check with the server manufacturer’s specification before
dispatching DCPs at frame-rates other than 24 and 48.
» Audio
= 6 channel audio - mapped in the order L, R, C, Lfe, Ls, Rs
Additional channel configurations are currently not possible in
QubeMaster Pro
= 48Khz or 96Khz audio sample rate
= 24bit
» Itis recommended that all reels in a composition be “technically”
identical.
= Bit depth and sample rate and stereo/surround must match
for all the audio in a composition.
= Aspect ratio must match for all video content
=  Compression data-rate must be the same
= |tis recommended that all reels have the SAME contents —
meaning that if one reel has subtitles then all reels should
include subtitles — even if it is Blank. Similarly it is best that all
reels must have audio — even blank audio.

e All of the above parameters must be set correctly during the encoding
process using the various pre-processing filters in QMPro.

» If reels were being encoded separately, combine multiple reels together to
create the FINAL composition.

» Frame-rate conversions from 24 to 25 or 25 to 24 or 23.98 to 24 can be
performed using the “Force Frame-rate” option.

» If image frame-rate are being converted, then similar adjustments need to be
performed on the audio as well — using the Sample-rate and Timebase
conversion options.
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» A DCDM (tiff sequence) can be additionally created for archival purposes

» J2C sequences, without the mxf wrapper, can also be generated by selecting the
“Raw essence” option.

Package a Composition to create a DCP

During the Packaging process a Digital Cinema Package is created which contains all of
the encoded track files (in the mxf format) along with five metadata files
= Cpl - composition play list (.xml file). The Composition Playlist (CPL) defines
the sequence in which the reels in a movie are played. It also refers the “in”
frame and the duration of frames to be played within a track file as specified
in the TRIM window.
The CPL also contains information about the number of reels, aspect ratio,
duration, sync info etc. The CPL is signed and has a “hash” which is the same
as that in the pkl so it must not be edited.
= Asset map (xml file) — List of assets that are part of the DCP. uuid for each
track file and its path
= Pkl - packaging list (.xml) The Packing List defines all elements/files within a
DCP.
= Volindex (xml file) — identifies the HDD vol. if assets are spread across
multiple drives.
* |mage, audio and subtitle mxfs (for SMPTE DCPs)
= For INTEROP DCPs, subtitles (if any) are placed in a separate folder along with
the font file (one folder for each reel) during packaging.

P Right-click on the Encoded Composition and select “Package.
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File Edit View Help

§7 QubeMaster Pro

= f, Qube (Local)
@S Compositions
O\ Reels

n Track Files

Name

241

24_1 Enc

Rename

Encode...
Generate KDM...

Preview...
Summary...

» Multiple Compositions can be packaged into a single DCP by “SHIFT-SELECTING”
the different compositions and then choosing “Package”. DCPs with multiple

compositions will contain only a single PKL but will have multiple CPLs

(depending on the number of compositions chosen)

Package Properties |,E\gset5 |

Name IQubELogo

Save To ID:‘DCPS‘ISMPTEDCP

[~ SignPKL
[~ signcrL

Xl

oK I Cancel

P Select a folder to which the DCP will be saved.

o The SAME folder that contains the mxf files can be chosen.

QubeMaster Pro ver.2.6
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If the destination folder is on the same drive as the encoded files, a
“HARDLINK” will be created instead of an actual file copy
In both these cases, the copying process is much faster.

» Sign the PKL and CPL files only if the composition is Encrypted — else it is not
imperative to select the “Sign CPL/PKL option”

» All the files for the DCP will be created in the specified location

» Click the “Assets” tab and expand the to check if the correct assets are being
packaged.

]
Package Properties Assets I
El-w Encrpted_1
----- v Encrptedl_ADWV-2D_S_EM-¥¥_51_ 2K ST_20131029_BT_
Bl Encrpted_1i-reel-1
----- v Encrpted_1l-reel-1-jp2k.mxf
i W Encrpted_1-reel-1-pom.mxf

» The CPL file is named following the DCI naming convention — but can be
manually edited if necessary by double-clicking the CPL name.
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x4

Package Properties Assets |

Encrpted_1

"B Encrpted1 ADV-2D_S_EN-XX_51_2K_ST_20131029_BT_IOP_OV
IV Encpted_i-reel-1
-V Encrpted_1eel-1jp2mxf  [Double dick to edit CPL}
i [V Encrpted_1-reel-1-pem.mxf

< [+

0K Cancel |

» Click “OK” to package. Packaging will take some time the first time a composition
is packaged, since the “HASHES” for all files have to be calculated and stored.
Subsequent packaging (if necessary) will be much faster.

In any case, no files will be re-copied, only a HARD-LINKS will be created
whenever a package is created onto the SAME DRIVE as the encoded files.
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Creating a DCP from Video Files

Create track files

Individual Track files must be created for Image (video), audio and subtitle files

QubeMaster Pro

Edit View Help
- w Qube (Local) Name | Location
EI @5 Compositions 30i.sequence C:\Temp\30i.se
i 0N, Reels -6d1anneIQT__h264.mov C:\Qube Media
i u -+~ QT-6Channel-Enc_QT-6Channel_66bacdf1-0e33-4580-bddd-d... C:\QubeEncodg
Track File nel_8d6ebafs-7bfd-4ee7-b977-4... C:\QubeEncode
Explore Multi-file Audio Source
Image Sequence
Stereoscopic Image Sequence
Subtitle
» Tip:

» Source files can also be dragged-and-dropped into QubeMaster

Pro.

Image/Video Track Files
» To create Track Files from avi/mov/mpeg files sources.

Use the “New Track File” option
Browse to the location of the video file
The frame-rate is automatically detected

vV vVvvyy

Supported frame-rates are 24, 25, 30, 48, 50, 60, 96, 100, 120. (Please note that
while QubeMaster Pro can create DCPs in all these frame-rates — servers are not
required to support all the above. Playback servers must compulsorily only

support 24 and 48 FPS, the others are optional. Therefore it is highly
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recommended that specifications of playback servers are confirmed before DCPs

in varied frame-rates are dispatched.

Audio Track Files

» If audio is interleaved with the video file, it need not be imported separately.

» For audio as separate multiple mono files

e Create a track file using the “multi file audio source” option

e Multiple mono audio files can be interleaved into the required multi-channel

mxf using the “Interleaver” window which opens.

x

[Intereaver

Channels Media

-------------- tream

1 Left IQube Logo_L.wav I1
2 Right |QubeLogo_Rwav l 1
3 Center IQube Logo_Centre wav l1
4 LFE (sub-woofer) [QubeLogo_LFEwav 1
5 Left Surround IQube Logo_LSwav l 1
6 Right Surround  |Qubelogo_RS wav l_l I 1

Undefined

-~

8 Undefined
9 Undefined

10 Undefined

12 Undefined

13 Undefined

14 Undefined

15 Undefined

|
I
I
I
11 Undefined |
|
I
I
I
16 Undefined [

—SRC

I T R R O A

Sampling Rate ISame as Source 'I Hz Timebase conversion INone 'I

i MXF Settings

* MXF Force Frame Rate |24 ¥ % Interop

C WAV Force Sampling Rate [Adto v|He € SMPTE I” Encrypt
(Locaﬁon
| Interleave |

e Specify the audio file for each channel and also specify the “stream

numbering” from 1 to 6.

e Select a destination folder for the resultant mxf file.
e Click “Interleave” to create the audio mxf file.
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e Digital Cinema supports 16 channels of audio. Channel mapping for

additional audio formats - 8 channel audio, channel specifications for Visually
impaired and hearing impaired audio, D-box audio etc., are described in a
later section of this manual

» For multi-channel interleaved audio files with incorrect channel mapping
e Create a track file using the “New Multi-file audio Source” option

e Select the same audio file for all channels

e Re-map the channels by specifying the “Stream numbers”. For example, if
the Left Channel is currently on Stream 5, select 5 from the “stream” drop-
down menu for the Left channel.

Create Subtitle Track Files

» For DCI compliant Cine—canvas xml or mxf files use the “New track file” option

» To CONVERT a .txt/asc file (in the prescribed format) into a Cine-canvas xml in
QubeMaster Pro, use the “New Subtitle” option.

e This method is discussed in detail in in a later section of this manual.

Create Reels

Combine relevant Video, Audio and subtitle track files together to create reels.

» Right-click and select “New Reel”

§? QubeMaster Pro

File Edit View Help

(=] r} Qube (Local)
[—B &> Compositions

s r
o n Treé E:cp{oyr’;

Import >
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P Select the individual Image, sound and subtitle assets using the drop-down

menu.

x
Name [Reel1
Poster Frame m Trim... Duration [ 00:01:18:00] Frames [ 1872
InPoint ImF OutPoint lmF Trim...
Language [Enghsh—zl

Media Stream Sync Point Trim
W video [30i.sequence =l [ =] [ oo0:00:00:00f= ...|
¥ Audio [ar =] [ oo0:00:00:00F= .|
I~ sk I =] [00:00:00:00F . |
I projectoratal | |
ErE|

Tip:
Alternatively, select all the Track-file assets and then drag-
and-drop them into the REELS pane.
A new reel will be automatically created with these assets

chosen.

» Name the Reel.

P Use the “InPoint” and “OutPoint” points to trim the reel.

P Use the “Sync point” options to individually trim only image or sound (for
example, to remove leaders)
Sync points should not be added for subtitles — except to check for sync, after
which sync points removed from the Trim window and individual subtitles should
be edited in the subtitling software

» Create multiple reels as required.

Create Compositions

Combine multiple reels to create a composition (to encode all the reels together) or
create a single reel composition (to encode each reel individually).
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» Right-click on Composition and select “New Composition”.

f§? QubeMaster Pro

File Edit View Help

= f? Qube (Local) Name
Y | -23.98fps_2

Expand

New Composition

s u Track File Explore

Import

—_—

0N, Reels

Tip:
Alternatively, select all the Reels associated with a
composition and then drag-and-drop them into the
Composition pane.

A new Composition will be automatically created with these

assets chosen.

P Select the composition parametres and specify:
Composition Type
Language
Studio
Rating
Aspect Ratio
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i

Details | Reels |

Name ITEst

Type [Feate =]
Active Aspect m

Language lh
Cauntry lm
Studio / Production lﬁ

Rating

—_—

O Cancel

» Click on the Reels tab and select all the reels for this composition.

Composition - Untitled x|

24_1 Enc-reel-1
25Fps_1
25fps_new_5

25p
Encrpted_1-reel-1
JA_24

JA_24 Enc-reel-1

Edit,, |

Cancel I

Encode compositions

Encoding converts the source file into a DCI compliant Jpeg2000 mxf file. Before you

begin encoding, it is important to know whether you require an INTEROP DCP or a
SMPTE DCP.

» Right-click the source composition and select the “Encode” option.
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[§7 QubeMaster Pro

File Edit View Help

= r? Qube (Local) Al
g,‘.‘; Compasitions Edit
(\,, Reels Eapy
n Track Files E o
= Delete
. Rename
|
I Package. ..
I Encode...
I Prewview...
I Summary...

» In the Encoder window, enter a name for the new encoded composition. This
name will be retained in the final DCP, so ensure that the naming is succinct.

P Select a destination folder for the encoded files (this will also be the folder for
the final DCP, so ensure that there is sufficient space on the drive)

» The “Process Media” is by default set to only encode those regions within the
Inpoint and Outpoints specified in the Reel Trim window.

o “Process With Handles” encodes a few additional seconds or frames (as
specified) before the inpoint and after the outpoint (“handles”).

o “Process Entire Media” will result in the all the frames being encoded,
even those outside the “trim” selections. It is to be used in cases where
the entire source media file needs to be encoded irrespective of the in
and out points specified.

» By default the “Compress” option is selected and set to DCI Jpeg2000 to convert
the source file format into the Jpeg2000 mxf format.

P> If the image needs colour-space conversion and/or aspect ratio conversion,
select the appropriate filters from the “Pre-Process” drop-down menu.

e Colour-space conversion
= Digital Cinema Packages need to be in the XYZ colour-space
If the source is RGB then apply the ColourSpace Conversion filter to
convert it to XYZ:
= To convert RGB sources to XYZ
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e Select RGB-XYZ
e Select Source Colour-space as RGB Rec709
e Source Gamma for RGB is normally 2.2

e Destination gamma is 2.6

= For a full description of each of the colour-correction pre-processor
filters please see the section on Pre-processing filters.

x
Color Space Conversion |
Conversion Type IRGB -¥YZ 'l
Source Gamma I 2.2 j L I 48 cdfm2
Destination Gamma I 2.60 j p I 52,37 cdfm2
[ Source ~Destination
Color Space IRec 709 vl Color Space IRGB DCI -P3 "I
X ¥ X ¥
Red |.3,54 |-3.33 Red [oes [0
Green I 0.3 I 0.6 Green I 0.265 I 0.69
Blue 055 [0:08 Blue [oss [0:08
white Point | 0.3127 | 0.329 White Point | 0.314 | 0.351
ok | Cancad | mepy |

e Geometry

» Digital Cinema Packages should be in the following Aspect Ratios
e 2K -2048x858 (Scope) OR 1998x1080 (Flat)
e 4K -4096x1716 (Scope) OR 3996x2160 (Flat)
P Use the options in the Geometry filter to change the aspect ratio
o PAD - to pad black as Pillarbox or Letterbox
o RESIZE - to scale
o CROP-toCrop

» For HD source at 1920x1080

o Convert to FLAT —1998x1080
o By Padding 39 pixels of Black in Pillarbox

QubeMaster Pro ver.2.6
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Properties x|

Geometry |

o Crop

R e O
Bottom I 1080 Right 1820

—1 Resize
Width I 1920 Height I 1080
—¥ Black Addition

Letterbox IU
Pillarbox |39

ok | cancel | epy |

= Fo

r a full description of each of the Geometry pre-processor filter

please see the section on Pre-processing filters.

> After applying the necessary filters, click on “Settings” to set the data-rate for
the specific Encode:
e ForJ2K set the data-rate to:

@)
@)
@)

o
e Check

between 150 and 180 for low quality
Between 180 and 200Mbits for medium quality
Between 200 and 250 for good (250Mbits is the maximum bit-
rate supported for DCI compliant playback devices)
Higher bit-rates can be chosen for archival purposes.
to see if the aspect ratio displayed here is correct — else make

changes to the Geometry filter to achieve the correct aspect.

» By default the “Encrypt” option is selected, to perform the encryption in the
same step as encoding. This can be deselected if Encryption is to be done as a
separate step later.
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x|
Composition Name  |[22211

Destination Folder ID:\SMPTE Browse... |

% Process In- Out

€ Process With Handles  In | 00:00:00:000}= om| 00:00:00:000}=

" Process Entire Media

—Preprocess v Compress

1D LUT =l |oc1 JPEG-2000 x| Settings... |

Max. Bt Rate (Mb/s): 250 =
Avg. Bit Rate (Mb/s): 200

Component Max. Bit Rate (Mb/s): 200

Qstep: 0.0002441406

—Audio
Sampling Rate lm Hz Timebase conversion lNone—L-l
—Output i
& MXF DCP Type .
* Interop " SMPTE IV Encrypt Video
€ Raw Essence Force Frame Rate | Auto v IV Encrypt Audie
I~ Encrypt Timed Text
Start Frame :3: Force Sampling Rate |Mo ¥ I Sterecscopic

1" Create DCDM
Composition Name |

Destination Folder [C\DCDM

Start Frame I 0 Ei

P If the image needs pre-processing filters to adjust colour-space and aspect ratio,
the appropriate filters can be selected from the “Pre-Process” drop-down menu
and adjustements made accordingly.

e For afull description of each of the pre-processor filters please see a later
section of this manual.

e INTEROP and SMPTE DCP Formats
Digital cinema standards have evolved over time and as a consequence the
specifications for a DCI COMPLIANT DCP have changed from the first “Mpeg
MXF INTEROP” to the current “JPEG2000 MXF INTEROP” and now to the
specifications of the new SMPTE standard which is being implemented.

QubeMaster Pro can create DCPs in the older Jpeg2000 MXF INTEROP
standard (referred to, in short as INTEROP DCPS) and in the new SMPTE
Standard (referred to as SMPTE DCPs).

According to DCI specifications all Jpeg2000 DCPs INTEROP and SMPTE DCPs
should conform to the following:
» Aspect Ratio:
= 2K -2048x858 (Scope) OR 1998x1080 (Flat)
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= 4K -4096x1716 (Scope) OR 3996x2160 (Flat)
» Colour-space
= XYZ colour
» Frame-rate
= 24 fps or 48 (for 3D), Progressive for Jpeg2000 INTEROP DCPs
= 24,25, 48,50 or 60 or 120fps for SMPTE DCPs.
One big difference between INTEROP and SMPTE DCPs is the
support for different frame-rates (including High Frame Rate —
HFR DCPs). Frame-rates above 48fps are referred to as HFR or
High Frame Rate.
However, not all servers support all the above frame-rates. Please
check with the server manufacturer’s specification before
dispatching DCPs at frame-rates other than 24 and 48.
» Audio
= 6 channel audio - mapped in the order L, R, C, Lfe, Ls, Rs
Additional channel configurations are currently not possible in

QubeMaster Pro
= 48Khz or 96Khz audio sample rate
= 24bit

P It is recommended that all reels in a composition must be
“technically” identical.

= Bit depth and sample rate and stereo/surround must match
for all the audio in a composition.

= Aspect ratio must match for all video content

=  Compression data-rate must be the same

= |tis recommended that all reels have the SAME contents —
meaning that if one reel has subtitles then all reels should
include subtitles — even if it is Blank. Similarly it is best that all
reels must have audio — even blank audio.

e All of the above parametres must be set correctly during the encoding
process using the various pre-processing filters in QMPro.

» If reels were being encoded separately, combine multiple reels together to
create the FINAL composition.

» Frame-rate conversions from 24 to 25 or 25 to 24 or 23.98 to 24 can be
performed using the “Force Frame-rate” option.

» If image frame-rate are being converted, then similar adjustments need to be
performed on the audio as well — using the Sample-rate and Timebase
conversion options.

» A DCDM (tiff sequence) can be additionally created for archival purposes
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» J2C sequences, without the mxf wrapper, can also be generated by selecting the
Raw essence option.

Package a Composition to create a DCP

During the Packaging process a Digital Cinema Package is created which contains all of
the encoded track files (in the mxf format) along with five metadata files
= Cpl - composition play list (.xml file). The Composition Playlist (CPL) defines
the sequence in which the reels in a movie are played. It also refers the “in”
frame and the duration of frames to be played within a track file as specified
in the TRIM window.
The CPL also contains information about the number of reels, aspect ratio,
duration, sync info etc. The CPL is signed and has a “hash” which is the same
as that in the pkl so it must not be edited.
= Asset map (xml file) — List of assets that are part of the DCP. uuid for each
track file and its path
= Pkl - packaging list (.xml) The Packing List defines all elements/files within a
DCP.
= Volindex (xml file) — identifies the HDD vol. if assets are spread across
multiple drives.
* |mage, audio and subtitle mxfs (for SMPTE DCPs)
= For INTEROP DCPs, subtitles (if any) are in a separate folder along with the
font file (one folder for each reel).

P Right-click on the Encoded Composition and select “Package.

§ QubeMaster Pro

File Edit View Help
=] r’ Qube (Local) Name
[+]-4® Compositions 241

(L Reels 241 Enc

“ Track Files E 25fps_1
n 25fps_new_5

Edit

Copy

Paste
Delete
Rename

Encode...
Generate KDM...

Preview...
Summary...
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» Multiple Compositions can be packaged into a single DCP by “SHIFT-SELECTING”
the different compositions and then choosing “Package”. DCPs with multiple
compositions will contain only a single PKL but will have multiple CPLs
(depending on the number of compositions chosen)

x|

Package Properties |A55ets |

Name IQubELogo

Save To |D:\DCPs\SMPTEDCP _|

[~ SignPKL
[~ SsigncCPL

oK I Cancel I

P Select a folder to which the DCP will be saved.
o The SAME folder that contains the mxf files can be chosen.
If the destination folder is on the same drive as the encoded files, a
“HARDLINK” will be created instead of an actual file copy
In both these cases, the copying process is much faster.

» Sign the PKL and CPL files only if the composition is Encrypted — else it is not
imperative to select the “Sign CPL/PKL option”

» All the files for the DCP will be created in the specified location

» Click the “Assets” tab and expand the to check if the correct assets are being
packaged.
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o~

Package Properties -"'-SSEtEI
= v Encrpted_1
----- W Encrptedl_aADWV-2D_S_EM-XX_51_ 2K _ST_20131029_BT_
Bl Encrpted_1-resl-1
----- [w Encrpted_i-reel-i-p2Zk.mxf
Lo Encrpted_l-reel-1-pcm.mxf

» The CPL file is named following the DCI naming convention — but can be
manually edited if necessary by double-clicking the CPL name.

5
Package Properties Asetsl
Encrpted_1
I MEncrpted1 ADV-2D_S_EN-XX_51_2K_ST 20131029 BT _IOP_OV
l? Encrpted_1-reel-1
-V Enapted_treel-1jp2kmxf  [Double dick to edit CPL)
i [V Encrpted_1-reel-1-pem.mxf
<| [ ]
I 0K I Cancel |

» Click “OK” to package. Packaging will take some time the first time a composition
is packaged, since the “HASHES” for all files have to be calculated and stored.
Subsequent packaging (if necessary) will be much faster.

In any case, no files will be re-copied, only a HARD-LINKS will be created
whenever a package is created onto the SAME DRIVE as the encoded files.
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3D Stereoscopic DCPs

Creating Track files from Stereoscopic Image Sequences

> Left Eye and Right Eye image sequences in separate folders
e Use the new “Stereoscopic Image Sequence” option
e Point to the first and last files of the Left and Right eye image sequence

> Left Eye and Right Eye image sequences in a single folder
e Use the new “Image Sequence” option
e Point to the first and last files of the combined image sequence
e Specify the frame-rate as 48fps

Creating Track files from Stereoscopic Video Files

» 3D Interleaved video file at 48fps (Left Eye and Right Eye interleaved)
e Use the “New Track file” option.

» Two separate video files (Left Eye and Right Eye separate)

e First “break-up” each individual mov file into a sequence of “j2c¢” files using
the “raw essence” option in the encoder window. Be sure to set the bit-rate
as 125Mbits (discussed in the ENCODING section).

e After the mov files have been converted to sequences of “j2c” files, use the
new “stereoscopic image sequence” option to select each eye’s image
sequence separately.

e Wrap this into an mxf without re-compressing by deselecting the “Compress”
option in the encoder window.

Audio Track Files

» For multiple mono files
e Create a track file using the “multi file audio source” option
e Multiple mono audio files can be interleaved into the required multi-channel
mxf using the “Interleaver” window which opens.
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x
Channels Media
-------------- Stream
1 Left [QubeLogo_Lwav =
2 Right [QubeLogo_R:wav r =l
3 Center JQubeLogo_Centre wav |1 j
4 LFE (sub-woofer) [Qubelogo_LFEwav 1 =l
5 LeftSuround  [Qubelogo_LSwav h =
6 Right Surround  [QubeLogo_RSwav el S
7 Undefined [ | =
8 Undefined [ I =
9 Undefined [ | H
10 Undefined [ | ®
11 Undefined [ =
12 Undefined [ | H
13 Undefined [ I &=
14 Undefined [ | =
15 Undefined [ [ =
16 Undefined [ | #
~SRC
Sampling Rate [Same as Source  v] Hz ~ Timebase conversion [Nore -
Bl MXF Settings
& MXF Force Frame Rate 24 = & Interop
C WAV Force Sampling Rate [Adto ~|He ¢ sMPTE I"" Encrypt
Location
i El
| Interleave |

e Specify the audio file for each channel and also specify the “stream

numbering” from 1 to 6.

e Select a destination folder for the resultant mxf file.
e Click “Interleave” to create the audio mxf file.

e Digital Cinema supports 16 channels of audio. Channel mapping for

additional audio formats - 8 channel audio, channel specifications for Visually
impaired and hearing impaired audio, D-box audio etc., are described in a

later section of this manual.

» For multi-channel interleaved audio files with the correct channel mapping
e Create a track file using the “New Track File” option

» For multi-channel interleaved audio files with incorrect channel mapping
e Create a track file using the “New Multi-file audio Source” option

e Select the same audio file for all channels
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e Re-map the channels by specifying the “Stream numbers”. So, if the Left
Channel is currently on Stream 5, specify 5 next to the Left

Create Subtitle Track Files

» For DCI compliant Cine—canvas xml or mxf files use the “New track file” option
» To CONVERT a .txt/asc file (in the prescribed format) into a Cine-canvas xml in

QubeMaster Pro, use the “New Subtitle” option.
e This method is discussed in detail in a later section of this manual.

Create Reels

Combine relevant Video, Audio and subtitle track files together to create reels.

P Right-click and select “New Reel”

§7 QubeMaster Pro

File Edit View Help

(=] m Qube (Local)
E@ Compositions

Ny r
T cvree |
o n Tre E:c_p(clrcj—

Import »

P Select the individual Image, sound and subtitle assets using the drop-down

menu.
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x
Name [Reel1
Poster Frame m Trim... Duration [ 00:01:18:00] Frames [ 1872
InPoint ImF OutPoint lmF Trim...
Language [Enghsh—zl

Media Stream Sync Point Trim

W video [30i.sequence =l [ =] [ oo0:00:00:00f= ...|
W Audio [oT-6Channel-Enc_oT-6chdad I EEY =] | oo:00:00:00F= ...|
I s I =l [Too:00:00:00F .
_cnad |

Tip:
Alternatively the image, audio and subtitle track files may be

selected together and dragged into the Reels pane.

The Reel window will be opened with these assets
automatically selected

» Name the Reel.

v

Use the “InPoint” and “OutPoint” points to trim the reel.

P Use the “Sync point” options to individually trim only image or sound (for
example, to remove leaders)

» IMPORTANT
While trimming a 3D file, care must be taken to ensure that L and R frames are
trimmed together, so for every one frame that needs to be removed, 2 physical
frames (L and R) will be trimmed.
WMPro ensures that trimming is always performed starting with the L frame
only.

P Sync points should not be added for subtitles — except to check for sync, after

which sync points removed from the Trim window and individual subtitles should

be edited in the subtitling software

» Create single or multiple reels as required.
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Create Compositions

Combine multiple reels to create a composition (to encode all the reels together) or
create a single reel composition (to encode each reel individually).

P Right-click on Composition and select “New Composition”.

{§? QubeMaster Pro

File Edit View Help

=] r’ Qube (Local) Name
RS I - o -

Expand
-0y, Reels 8_SMPTE

New Composition i

“ Track File Eunfore

Import »

| — s 1
n 25fps_new_5

1 Enc

Tip:
Alternatively, select all the Reels associated with a

composition and then drag-and-drop them into the

Composition pane.

A new Composition will be automatically created with

P Select the composition parametres and specify:
Composition Type
Language
Studio
Rating
Aspect Ratio
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ﬂ

Details | Reels |

Name ITEst

Type [Feate =]
Active Aspect m

Language lh
Cauntry lm
Studio / Production lﬁ

Rating

—_—

O Cancel

» Click on the Reels tab and select all the reels for this composition.

x
o [F ]

J24_1

24_1_Enc-reel-1
25Fps_1
25fps_new_5
25p
Encrpted_1-eel-1
JA_24

JA_24 Encreel-1

Edit., l

Cancel I

Encode compositions

Encoding converts the source file into a DCI compliant Jpeg2000 mxf file. Before you

begin encoding, it is important to know whether you require an INTEROP DCP or a
SMPTE DCP.
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P Right-click the source composition and select the “Encode” option.

[§7 QubeMaster Pro

File Edit View Help
=- F’ Qube {Local) MName
o Compositions Edit
%, Reels
n" Track Files

» Select the “STEREOSCOPIC” option in the Encoder window. This is VERY
IMPORTANT for Stereoscopic DCPs.

[Encoder x|
Composition Name  [Stereoscopic

Destination Folder  [D:\DCPs\Stereoscopic ____f__J

% Process In-Out

€ Process With Handles  In [ 000000000} Owt [  00:00.00.000}=
" Process Entire Media

—Preprocess ¥ Compress
[Color Space Conversi ] El |Dc1 JPEG-2000 ¥|  Settings.. |
Color Space Conversion Max. Bt Rate (Mb/s): 250 ;]

Ava. Bit Rate (Mb/s): 200
Max. Bit Rate (Mb/s): 200
Qstep: 0.0002441406

—Audio
Sampling Rate ISame as Source 'I Hz Timebase conversion INone ']
—Qutput
DCP Type
* MXF
IV ( Interop ¢ SMPTE I” Encrypt Video
" Raw Essence Force Frame Rate IAuto VI I Encrypt Audio

™ | Encrypt TimedText
Start Frame | 0=] | Force Samping Rate [Auto I H] & Stereoscopic

P— Create DCDM
Camnnsifinn Name |
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» In the Encoder window, enter a name for the new encoded composition. This
name will be retained in the final DCP, so ensure that the naming is succinct.

P Select a destination folder for the encoded files (this will also be the folder for
the final DCP, so ensure that there is sufficient space on the drive)

» The “Process Media” is by default set to only encode those regions within the
Inpoint and Outpoints specified in the Reel Trim window.

o “Process With Handles” encodes a few additional seconds or frames (as
specified) before the inpoint and after the outpoint (“handles”).

o “Process Entire Media” will result in the all the frames being encoded,
even those outside the “trim” selections. It is to be used in cases where
the entire source media file needs to be encoded irrespective of the in
and out points specified.

» By default the “Compress” option is selected and set to DCI Jpeg2000 to convert
the source file format into the Jpeg2000 mxf format.

P If the image needs colour-space conversion and/or aspect ratio conversion,
select the appropriate filters from the “Pre-Process” drop-down menu.

e Colour-space conversion
= Digital Cinema Packages need to be in the XYZ colour-space
If the source is RGB then apply the ColourSpace Conversion filter to
convert it to XYZ:
= To convert RGB sources to XYZ
Select RGB-XYZ
Select Source Colour-space as RGB Rec709
Source Gamma for RGB is normally 2.2
Destination gamma is 2.6

= For a full description of each of the colour-correction pre-processor
filters please see the section on Pre-processing filters.
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=
Colar Space Conversion |
Conversion Type RGE-XYZ =
Source Gamma I 2.2 ::ll L I 48 cdfm2
Destination Gamma I 2,60 j p I 52.37 cdfm2
~Source Destination
Color Space IRec 709 Vl Color Space IRGB DCI-P3 "I
X Y X ¥
Red 0.64 0.33 Red | 0.63 | 0.32
Green I 0.3 0.6 Green I 0.265 I 0.69
Blue 0.15 0.08 Blue | 0.15 | 0.06
White Paint | 0.3127 | 0.328 White Point | 0.314 | 0.351
OK |  Cancel | appy |

Geometry
» Digital Cinema Packages should be in the following Aspect Ratios

e 2K-2048x858 (Scope) OR 1998x1080 (Flat)
e 4K -4096x1716 (Scope) OR 3996x2160 (Flat)

o PAD - to pad black as Pillarbox or Letterbox

o RESIZE - to scale
o CROP-toCrop

» For HD source at 1920x1080

o Convert to FLAT —1998x1080
o By Padding 39 pixels of Black in Pillarbox

QubeMaster Pro ver.2.6
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Properties x|

Geometry |

o Crop

R e O
Bottom I 1080 Right 1820

—1 Resize
Width I 1920 Height I 1080
—¥ Black Addition

Letterbox IU
Pillarbox |39

ok | cancel | epy |

= For a full description of each of the Geometry pre-processor filter
please see the section on Pre-processing filters.

> After applying the necessary filters, click on “Settings” to set the data-rate for
the specific Encode:
e Set the data-rate to:
o Between 150 and 180 Mbits for low quality
o Between 180 and 200 Mbits for medium quality
o Between 200 and 250 Mbits for good quality
250Mbits is the maximum bit-rate supported for playback on
DCI compliant playback devices
o Higher bit-rates can be chosen for archival purposes.
e Check to see if the aspect ratio displayed here is correct — else make
changes to the Geometry filter to achieve the correct aspect.

» By default the “Encrypt” option is selected, to perform the encryption in the
same step as encoding. This can be deselected if Encryption is to be done as a
separate step later.
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x

Composition Name

Destination Folder ID:‘\SMPTE Browse... I

% Process In- Out

€ Process WithHandles In |  00.00.00:0001= Out|  00:00:00000}=

" Process Entire Media

—Preprocess v Compress

[1oLuT | EE] |Dc1 JPEG-2000 ¥|  Settings..

Max. Bit Rate (Mb/s): 250 =
Avg. Bit Rate (Mb/s): 200

Component Max. Bit Rate (Mb/s): 200

Qstep: 0.0002441406

—Audio

Sampling Rate lSame as Source 'l Hz Timebase conversion lNone 'l
—Output T ]

&« MXF BGE Tvpe

% Interop { SMPTE V' Encrypt Video
" Raw Essence Force Frame Rate  |Auto d V' Encrypt Audio
= | Encrypt TimedTiext
Start Frame l :5: Force Sampling Rate IAulo “I Hz §I™ Stereoscopic

e INTEROP and SMPTE DCP Formats
Digital cinema standards have evolved over time and as a consequence the
specifications for a DCI COMPLIANT DCP have changed from the first “Mpeg
MXF INTEROP” to the current “JPEG2000 MXF INTEROP” and now to the
specifications of the new SMPTE standard which is being implemented.

QubeMaster Pro can create DCPs in the older Jpeg2000 MXF INTEROP
standard (referred to, in short as INTEROP DCPS) and in the new SMPTE
Standard (referred to as SMPTE DCPs).

According to DCI specifications all Jpeg2000 DCPs INTEROP and SMPTE DCPs
should conform to the following:
» Aspect Ratio:
= 2K -2048x858 (Scope) OR 1998x1080 (Flat)
= 4K -4096x1716 (Scope) OR 3996x2160 (Flat)
» Colour-space
XYZ colour
» Frame-rate for 3D DCPs
= 48 (24fps per eye) for Jpeg2000 INTEROP DCPs
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= 48 (24fps per eye), 96 (48fps per eye) or 120fps (60fps per eye) for
3D SMPTE DCPs.
One big difference between INTEROP and SMPTE DCPs is the
support for different frame-rates (including High Frame Rate —
HFR DCPs). Frame-rates above 48fps are referred to as HFR or
High Frame Rate.
However, not all servers support all the above frame-rates. Please
check with the server manufacturer’s specification before
dispatching DCPs at frame-rates other than 48fps 3D.
» Audio
= 6 channel audio - mapped in the order L, R, C, Lfe, Ls, Rs
Additional channel configurations are currently not possible in
QubeMaster Pro
= 48Khz or 96Khz audio sample rate
= 24bit
P It is recommended that all reels in a composition must be
“technically” identical.
= Bit depth and sample rate and stereo/surround must match
for all the audio in a composition.
= Aspect ratio must match for all video content
= Compression data-rate must be the same
= |tis recommended that all reels have the SAME contents —
meaning that if one reel has subtitles then all reels should
include subtitles — even if it is Blank. Similarly it is best that all
reels must have audio — even blank audio.

e All of the above parametres must be set correctly during the encoding
process using the various pre-processing filters in QMPro.

» If reels were being encoded separately, combine multiple reels together to
create the FINAL composition.

» Frame-rate conversions from 24 to 25 or 25 to 24 or 23.98 to 24 can be
performed using the “Force Frame-rate” option.

» If image frame-rate are being converted, then similar adjustments need to be

performed on the audio as well — using the Sample-rate and Timebase

conversion options.

A DCDM (tiff sequence) can be additionally created for archival purposes

J2C sequences, without the mxf wrapper, can also be generated by selecting the

Raw essence option.

vy
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Package a Composition to create a DCP

During the Packaging process a Digital Cinema Package is created which contains all of

the encoded track files (in the mxf format) along with five metadata files

= Cpl - composition play list (.xml file). The Composition Playlist (CPL) defines
the sequence in which the reels in a movie are played. It also refers the “in”
frame and the duration of frames to be played within a track file as specified
in the TRIM window.
The CPL also contains information about the number of reels, aspect ratio,
duration, sync info etc. The CPL is signed and has a “hash” which is the same
as that in the pkl so it must not be edited.

= Asset map(xml) — List of assets that are part of the DCP. uuid for each track

file and its path

= Pkl - packaging list (.xml) The Packing List defines all elements/files within a

DCP.

= Volindex (xml) — identifies the HDD vol. if assets are spread across multiple

drives.

* |mage, audio and subtitle mxfs (for SMPTE DCPs)
= For INTEROP DCPs, subtitles (if any) are in a separate folder along with the

font file (one folder for each reel).

P Right-click on the Encoded Composition and select “Package.

§ QubeMaster Pro

File Edit View Help

= m Qube (Local)
[+]- @™ Compositions

O\, Reels

ﬁ Track Files

Delete
Rename

Encode...
Generate KDM...

Preview...
Summary...

» Multiple Compositions can be packaged into a single DCP by “SHIFT-SELECTING”
the different compositions and then choosing “Package”. DCPs with multiple

QubeMaster Pro ver.2.6
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compositions will contain only a single PKL but will have multiple CPLs
(depending on the number of compositions chosen)

x|

Package Properties |Assets I

Name IQubELogo

Save To |D:\DCPs\SMPTEDCP _|

[ sign PKL
™ sign CcPL

oK I Cancel I

P Select a folder to which the DCP will be saved.
o The SAME folder that contains the mxf files can be chosen.
If the destination folder is on the same drive as the encoded files, a
“HARDLINK” will be created instead of an actual file copy
In both these cases, the copying process is much faster.

» Sign the PKL and CPL files only if the composition is Encrypted — else it is not
imperative to select the “Sign CPL/PKL option”

P All the files for the DCP will be created in the specified location

» Click the “Assets” tab and expand the to check if the correct assets are being
packaged.
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o~

Package Properties -"'-SSEtEI
= v Encrpted_1
----- W Encrptedl_aADWV-2D_S_EM-XX_51_ 2K _ST_20131029_BT_
Bl Encrpted_1-resl-1
----- [w Encrpted_i-reel-i-p2Zk.mxf
Lo Encrpted_l-reel-1-pcm.mxf

» The CPL file is named following the DCI naming convention — but can be
manually edited if necessary by double-clicking the CPL name.

5
Package Properties Asetsl
Encrpted_1
I MEncrpted1 ADV-2D_S_EN-XX_51_2K_ST 20131029 BT _IOP_OV
l? Encrpted_1-reel-1
-V Enapted_treel-1jp2kmxf  [Double dick to edit CPL)
i [V Encrpted_1-reel-1-pem.mxf
<| [ ]
I 0K I Cancel |

» Click “OK” to package. Packaging will take some time the first time a composition
is packaged, since the “HASHES” for all files have to be calculated and stored.
Subsequent packaging (if necessary) will be much faster.

In any case, no files will be re-copied, only a HARD-LINKS will be created
whenever a package is created onto the SAME DRIVE as the encoded files.
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GENERATE KDMs

If a Composition is Encrypted, the media assets will be locked and require decryption
keys to unlock them. Each encrypted mxf file has a separate key.

To playback an encrypted DCP on any playback device or server, these decryption keys
need to be sent to the device via a KDM (Key Delivery Message) carrying these keys.

IMPORTANT NOTE:

= The KDM is specific for a composition.

= Two compositions cannot share a KDM even if they contain the SAME mxf
files.

= KDMs can be generated only after a Composition has been PACKAGED.

= |f a Composition has been packaged twice - Each packaged composition must
have a separate KDM which contains the CPL UUID and will unlock the assets
only for that composition.

= Before generating a KDM the following are necessary:

e The digital certificate for the server. This is also called a “receiver
certificate”, and is unique for each playback device.

e The Certificate chain (Root and Intermediate certificates) for the server
model must be available in the windows Certificate Manager.

e If an error appears stating “Signer certificate does not terminate in a Root
Certificate”, this indicates that the certificate chain is not installed.

e Toinstall a certificate chain please refer the section “Installing Certificate
Chains”

P To generate a KDM, right-click the ENCYPTED/PACKAGED composition
o (Note: if the composition is not encrypted and/or packaged, the
“Generate KDM” option will not be available).

» KDMs can be generated either for one certificate at a time or for multiple
certificates placed within a folder (one level of subfolders)

» Validity period for a KDM can be specified in hours, days, months and years.

» There is an option to disable or enable Watermarking. This is done by deselecting
the watermarking options. In this case a flag is sent in the KDM requesting the
playback device to disable the watermark on playback.

o Watermarking must be disabled only on the specific request of the
content producer.
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» The status of the KDM generation process is updated in the “Status” window.

Generate KDM x|

—Time Window
Start Time I'u'-.u'ed, 30 Oct 2013 1:00:19 PM j
Stop Time I Fri , 29 Mov 2013 1:00:19 PM j

—Package Name

|10/24/2013 5:12:42PM : 2 =]

—Recipient Certificate (DER/PEM)

{¥ CreateakKDM " Create multiple KDMs

QXI-00082-12-12(5HA2565) =]
—Output Folder

ID:'n,KDM |
—kKdm Status

—Watermark Flags

W watermark Picture
v watermark Sound

Generate I Close

If an error “Signer certificate does not terminate in a Root Certificate” is displayed, it
means that the CERTIFICATE CHAIN for that particular certificate has not been installed.
Please refer the next section on “INSTALLING CERTIFICATE CHAINS”.

Installing Certificate Chains

KDMs are generated for a server’s “leaf” or “receiver” certificate. The “leaf” or receiver
certificate is part of a CHAIN which contains a ROOT certificate, one or more
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INTERMEDIATE certificates and a Leaf certificate. These Root and Intermediate
certificate authenticate the validity of the leaf/receiver certificate and must be installed
in the QubeMaster Pro system’s certificate store before a KDM can be generated for it.

To install the certificate chain:

» ** Launch QubeMaster Pro in the ADMINSTRATOR mode — by right-clicking on
the QubeMAster Pro icon and selecting RUN AS ADMINSTRATOR.

» In QubeMaster Pro’s “FILE” menu, select IMPORT CERTIFICATE CHAIN. Browse to
the Certificate Chain file and select “Import”

» The Certificate chain will now be added to the certificate store and the KDM
generation process can continue.

» If, due to facility-wide network security implementation, the system does not
allow the certificate chain to be installed correctly using the above method, the
procedure described below in “Unchaining Certificate Chains” needs to be
followed.

Some manufacturer’s certificate chains have already been added to the host system’s
certificate store during the installation of QMPro version 2.6, but chains for new server
models will need to be imported to continuously update the certificate store.

The root and intermediate certificates are common to all servers from a specific
manufacturer for a specific server version and type. In other words, a manufacturer can
have different chains for different server models. So this process of importing root and
intermediate certificates needs be performed only once for a specific server type, but
chains for new server models will need to be imported to continuously update the
certificate store.

How to Identify if a Chain Has Been Installed

» Rename the certificate’s file extension for the receiver certificate from “.pem” to

“ 4

.crt”.
Double-click and open the certificate file.

Click on “Certification Path” tab. If the certificate chain is installed correctly, the
certificates in the chain will be visible (as below):

>
>
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x

e o [T

[~ Certification path
L] .Cinea.Root-CA.0
5] .Cinea.MFGCA. 1

1] SMLE.Dolby256-CAT862-00097da8

Yiew Gertificate |

is certificate is OK.

Learn more about certification paths

x|
P If the chain is not installed there will be a warning symbol next to the certificate
(as below):
Certificate X
e o [
~ Certification path

SPB MDI MDA MDS FMI FMA.Dolby-CAT745-00000598

Yiew Certificate I

Certificate status:

e issuer of this certificate could not be found.

Learn more about certification paths

x|

P In this case, the manufacturer’s Certificate chains containing the —root,
intermediate and leaf certificates need to be procured from individual
manufacturers and then installed in windows certificate manager.
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UNCHAINING CERTIFICATE CHAINS

If a new certificate chain cannot be installed via the “Import Certificate Chain”
option, then the certificate chain must first be “unchained”, the root and
intermediate certificates identified and then imported directly into the Windows
certificate store.

» There are two ways to unchain a certificate chain
Using Notepad
Using the tool “Unchain.exe”

e Unchaining Using Notepad

o Open the certificate chain in Notepad.

o Enable “Word Wrap”

o Ifitisindeed a chain, it must display three or more “paragraphs”
beginning with the text “BEGIN CERTIFICATE” preceded by 5 hyphens
and “END CERTIFICATE” followed by 5 hyphens.

o Copy paste each of these paragraphs (INCLUDING the hyphens) into a
new note-pad file Name each notepad file (use any name - it does not
matter)

o Rename the “.txt” extension to “.crt”.

o The chain is now ready to be installed

e USING UNCHAIN.EXE
“Unchain.exe” is included in the utilities folder of the QubeMaster pro
installer.

o Copy “Unchain.exe” and the certificate chain to a folder. Say
c:\temp\unchain.
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=101 ]

‘QOVI T - TEMP - Undchan v [@]ISeard’\Unchain

8

File Edit View Tools Help

Organize ¥ Indudeinlibrary ¥  Sharewith ¥ Burn New folder ==

a
»{ Favorites

>~ 1 @

2l Name - | Date mocified [

B Desktop 7] cert_chain_Dolby256-CAT862-510392.pem 10/12/2009 1:29AM  PE
4% Downloads % unchain.exe 11/26/20088:42PM  Ap

| Recent Places

Bl Desktop

&4 Libraries
A Susan Zachariah

1M Computer
&, Local Disk (C:)
= Data (D:)
[ DVD RW Drive (
5® Susan (\\Dilse\.
5# Apps (\\Dilse) (+
® Data (\\Dilse) (L

€ Network

@ Control Panel

5 _Dacurla Rin :I ‘l l

o Run “Unchain.exe” from the COMMAND prompt.
=  Click on the START menu, select “All Programs>Accessories”

o

folder.

= RIGHT-CLICK on the Command Prompt icon and choose “RUN

AS ADMINISTRATOR")

|3 windows Media Player - ———
&) windows Mobile Device Center
-4 XPS Viewer ‘
7-Zip

.. Accessories

[:] Calculator SISz =
.

B Connect To.a Net 1% Run as administrator

B8 Connect to a Pro Open file location

] Getting Started 7 >

@ Math Input Pane a Shred File

| Notepad

@l Paint Scan for Viruses...

%, Remote Desktop Pin to Taskbar

=7 Run Pin to Start Menu =

SR snipping Tool

Restore previous versions
L Sound Recorder

hd Printers
Sticky Notes Send to >
@ Sync Center Cut oarams
[g Windows Explore Copy
‘B Windows Mobility Support
g WordPad =
Rename
.. Ease of Access
System Tools Properties
, TabletPC
. Windows PowerShell -
“ Back

I Search programs and files (2] Shut down >I

|~ Inbox - Microsoft Outiook I e ° . Files to send to dlier

In the command prompt type the path where you have saved
“unchain.exe”. In this example you will type: Cd c:\temp\unchain and

hit “Enter” on the keyboard.

QubeMaster Pro ver.2.6
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o Now type “unchain.exe” followed by the path where the chain is and
the path where you want to save the certificates to after unchaining.

inistrator: Command Prompt

icrosoft Windows [Uersion 6.1.76008]

opyright {(c)> 2009 Microsoft Corporation.

All rights reserved.
\Windows\system32>cd c:\temp\Unchain

\TEMP\Unchain>unchain.exe c:\TEMP\Unchain\cert_chain_Dolby256-CAT862-518392.pe
c :\TEMP\Unchain

o Inthe above example
c:\temp\unchain\cert_chain_Dolby256......pem is the path pointing
to the certificate chain and c:\temp\unchain is the path specified for
saving the resultant certificates.

o “ENTER” on the keyboard. The tool will execute the “unchain”
function and the individual certificates will now be available in the
path specified... (in this case c:\temp\unchain). They will be
numbered 1, 2, 3 etc.

(ICOr— =T
3 > - ‘ ’ ' T F;7' Uinl:ha;\ii - o = Search Unchain ',.JJ
= [1 - & (2]
File Edit View Tools Help

Organize ¥ Indude in library « Share with Burn New folder Hes e 1l @
Favorites = Name -~ Date modified ] LB
Bl Desktop Rl 1.pem.ct 3/4/2010 1:43 PM Se
& Downloads ERl 2.pem.crt 3/4/2010 1:43PM Se

=l R t Pl .

Bl otk e 5l 3.pem.crt 3/4/2010 1:43 PM Se

Bl Desktop

~a Libraries
2 Susan Zachariah

% Computer
‘:‘=’,, Local Disk {C:)
= Data (D:)
2w DVD RW Drive (
¥ Susan (\\Dilse\L
S® Apps (\\Dilse) (+
S# Data (\\Dilse) (L

kAi‘d Network
58 control Panel

Darvcla Rin

=1

| 7] cert_chain_Dolby256-CAT862-510392.pem

x'E.‘ unchain.exe

10/12/2009 1:29 AM
11/26/2008 8:42 PM

PE
Ar

IDENTIFYING ROOT AND INTERMEDIATE CERTIFICATES

» Identify the root and intermediate certificates by following the examples below:

QubeMaster Pro ver.2.6
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o Aroot certificate will normally have the same information in the “Issued

to” and “Issued by” fields.
Certificate x]

General | Details | Certification Path |

-] Certificate Information

This certificate is intended for the following purpose(s):

» All issuance policies
» All application policies

Issued to: .Cinea.Root-CA.0

Issued by: .Cinea.Root-CA.0

valid from 5/ 12/ 2006 to 5/ 1f 2041

I This is the root Certificate I

Install Cerﬁﬁmte...l Issuer Statement |

Learn more about certificates

_ o |

o An Intermediate certificate will have the Root certificate as the “Issued
by” but will have a different “Issued to”

x

General | Detaiis | Certification Path |

E ﬁ Certificate Information

This certificate is intended for the following purpose(s):
» All application policies

Issued to: .Cinea.MFGCA.1

Issued by: .Cinea.Root-CA.0

valid from 6/ 23/ 2007 to &/ 28/ 2036

This is the Intermediate Certificate

Install Ceﬂiﬁmhe...l Issuer Statement l

Learn more about certificates

x|
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o The “leaf” certificate will have the Intermediate certificate as the “Issued

by

7

Certificate

General |Details I Certification Path ]

f Certificate Information

This certificate is intended for the following purpose(s):
» All application policies

Issued to: SM.Dolby256-CAT862-0007c3b8

Issued by: .Cinea.MFGCA.1

Valid from 6/ 25/ 2008 to 6/ 19/ 2034

I This is the Leaf/receiver/server certificate I

Install Cerﬁﬁcate...l Issuer Statement |

o |

Installing Root and Intermediate Certificates

v v v VY

Launch QMPro

Be sure your login has administrator rights.

From the FILE menu, select “Import Certificate Chain”

In this case the chains have to be installed manually:

Point to the folder containing the Root and Intermediate certificates and Import
them

If the QubeMaster Pro system is on a domain network and/or if you are logged-in using
network credentials, it is possible that certain security implementations prevent the
certificates from being imported correctly.

o Click START and in the “search programs” box at the bottom of the pop-up
window, type “mmc” and enter.

QubeMaster Pro ver.2.6
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o A pop-up user account control window will seek additional permission to run
the program “Management Console”. Select “Yes”

o Inthe Console window that opens, Select Add/Remove Snap-in... option from
File menu.

'fii Consolel - [Console Root]

Bﬁ] File Action WView Favorites Window Help
=

Mew Cirl -+

—  Open... Cirl+0 SR

S save ciri+s LEE
Save As...

Add/Remove Snap-n...
Options...

1 C:\WINDOWSY... \eventvwr.msc
2 C\WINDOWS\, .. \services.msc

3 C:\WINDOWS\, .. \devmgmt. msc
4 C:\WINDOWS\, .. \diskmgmt. msc

Exit

o Select “Certificates” from the List and click the ADD button:
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Consolel - [Console Root]

R e - 2o x|
R EENIE

‘fou can select snap-ins for this console from those available on your computer and configure the selected set of snap-ins. For
extensible snap-ins, you can configure which extensions are enabled.

Available snap-ins:

Description:

Snap-in | Vendor | -
| ActiveX Control Microsoft Cor...
Auihorizaﬁon Manager Microsoft Cor...

5l Certificates Microsoft Cor...

- Component Services Microsoft Cor...
;{'Compuher Managem... Microsoft Cor...
&Device Manager Microsoft Cor...

=4 Disk Management Microsaftand...
2] Event Viewer Microsoft Cor...

|| Folder Microsoft Cor...

_EJ Group Policy Object ... Microsoft Cor...

\g IP Security Monitor Microsoft Cor...

.g IP Security Policy Ma... Microsoft Cor...

= Link to Web Address  Microsoft Cor...

&\ ocal Users and Gro...  Microsoft Cor... LI

Add =

Selected snap-ins:
[ Console Root

Edit Extensions... |
Femayve |

Move Up |
[Move Dawmn |

Advanced... |

The Certificates snap-n allows you to browse the contents of the certificate stores for yourself, a service, or a computer,

oK Cancel

In the pop-up select “Computer Account”

This snap - wil always manage cenficates for
My user acoount
€ Senvice accournt
" Computer accourt
I Nest > I Cancel l

Select Local computer and click Finish button and “OK” in the page that

comes up.
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7 Consolel - [Console Root]

G Fle Acton Vew Favortes Fyy e
EEE x

| Console Root |

I

Select the computer you want this snap-in to manage.

This snap-n will always manage:

' Local computer: {he computer this console is running on)

= Another computer: I Brawse... |

™ Allow the selected computer to be changed when launching from the command line. This
only applies if you save the console.

< Back Finish Cancel

o Now Certificate Manager will be visible as below, expand the list by clicking
on the “plus” sign:

F= Consolel - [Console Root]

ﬁ File Action View Favorites Window Help

ke Al NESN 7 [
[ consoe Root] Name |

5 Certificates (Local Computer) 5 certificates (Local Computer)
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Bﬁ] File Action View Favorites

Help

',m Consolel - [Console Root]

Window

il =N

=
- Certificates (Local Computer)
(2 Personal

D Enterprise Trust

(2 Intermediate Certification Auth
(23 Trusted Publishers

(2 Untrusted Certificates

(23 Trusted People

(2 Trusted Root Certification Authorities

orities

(23 Third-Party Root Certification Authorities

Name

@Cerﬁﬁcates {Local Computer)

o Select Trusted Root Certification Authorities->Certificates->All Tasks-

>Import...

"fii Consolel - [Console Root\Certificates (Local Computer)\Trusted Root Certification Authorities\Certificates]

rﬁn Fle Acton View Favorites Window Help
&= B2

L1 Console Root
=] {69 Certificates (Local Computer)
-] Personal
=1 Trusted Root Certification Authorities
i
e I
D Inten
(3 Trust
D Untru
(2 Third
D Trust

View 3
New Window from Here

Mew Taskpad View. ..

Refresh
Export List...

Help

Issued To

| Issued By

[=1.ca.quee.n
[E].cazss.quEE.IN
.Gamma-1Raot,

= Camma- 1Root25s,
ha1TestRoot.
.Sha256TestRoot,
[=laga.ECOMRoot Ca

[ElBaltimore EZ by DST

Ba\gacum E-Trust Primary CA

[ caw HKT SecureNet CA Class A
[ caw HKT Secureet CA Class B
CEW HKT SecureMNet CA Root

[l caw HKT SecureNet CA 5GC Root
Bcat

Certlposbe Classe A Personne
Certlposbe Serveur

Ed class 1 Primary CA

[ElClzss 2 Primary CA

Elclass 3 Primary ca

[El autoridad Certificadora de la Asoc...
[E autoridad Certificadora del Colegi...

Cerﬁsign - Autoridade Certificador...
[E certisign - Autoridade Certificador. ..
[ Certisign Autoridade Certificadora...
[ certisign Autoridade Certificadora...

Eldlass 1 Public Primary Certification...
Class 1 Public Primary Certification...

[Elciass 2 Public Primary Certification...
[Elciass 2 Public Primary Certification...

=l class 3 Public Primary Certification. ..

.CA,QUBE.IN
.CA256.QUBE.IN
.Gamma-1Root.
.Gamma-1Root256,
.Sha1TestRoot.
.Sha25aTestRoot.
ABA.ECOM Root CA

Autoridad Certificadora de la Asoda. ..
Autoridad Certificadora del Colegio ...

Baltimore EZ by DST

Belgacom E-Trust Primary CA
CBW HKT SecureNet CA Class A
CBW HKT SecureNet CA Class B
CBW HKT SecureNet CA Root
CBW HKT SecureNet CA SGC Root
CA1l

Certiposte Classe A Personne
Certiposte Serveur

Certisign - Autoridade Certificadora ...
Certisign - Autoridade Certificadora ...
Certisign Autoridade Certificadora A...
Certisign Autoridade Certificadora A...

Class 1 Primary CA

Class 1 Public Primary Certification A...
Class 1 Public Primary Certification A...

Class 2 Primary CA

Class 2 Public Primary Certification A. ..
Class 2 Public Primary Certification A. ..

Class 3 Primary CA

Class 3 Public Primary Certification A. ..

o Click Next button.
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Certificate Import Wizard

Welcome to the Certificate Import
Wizard

e (=

This wizard helps you copy certificates, certificate trust
lists, and certificate revocation lists from your disk to a
certificate store.

A certificate, which is issued by a certification autherity, is
a confirmation of your identity and contains information
used to protect data or to establish secure network
connections. A certificate store is the system area where
certificates are kept.

To continue, dick Next.

|sued By

A QUBE.IN
A256.QUEBE.IN
amma-1Root,
amma-1Root255,
ha1TestRoot.
ha256TestRoot,
BA.ECOM Root CA

Bltimore EZ by DST

Elgacom E-Trust Primary CA

BV HKT SecureMet CA Class A
BV HKT SecureNet CA Class B
FWY HKT SecureNet CA Root

BV HKT SecureMet CA SGC Root

< Back I Mext > I Cancel

Al
Ertiposts Classe A Personne

Ertiposte Serveur

[ElCiass 1 Primary CA

E Class 2 Primary CA

[ Class 3 Primary CA

[zl Certisign - Autoridade Certificador...
Cerhslgn - Autoridade Certificador. ..
& certisign Autoridade Certificadora...
[E Certisign Autoridade Certificadora...

Elclass 1 public Primary Certification. ..
[Eclass 1 Public Primary Certification. ..

[El class 2 Public Primary Certification. ..
[El class 2 Public Primary Certification. ..

(= Class 3 Public Primary Certification. ..

Class 1 Primary CA

Class 2 Primary CA

Class 3 Primary CA

Class 3 Public Primary Certification A...

Bitoridad Certificadora de la Asodia. ..
pitoridad Certificadora del Colegio ...

Certisign - Autoridade Certificadara ...
Certisign - Autoridade Certificadora ...
Certisign Autoridade Certificadora A...
Certisign Autoridade Certificadora A...

Class 1 Public Primary Certification A...
Class 1 Public Primary Certification A...

Class 2 Public Primary Certification A...
Class 2 Public Primary Certification A...

o Browse the path of the Root certificate.

File to Import
Specify the file you want to import.

e (PN

File name:
I Browse I

Mote: More than one certificate can be stored in a single file in the following formats:

Personal Information Exchange- PKCS #12 (.FFX,.F12)
Cryptographic Message Syntax Standard- PKCS #7 Certificates (.P7E)
Microsoft Serialized Certificate Store ((55T)

A.QUBE.IN
A256.QUBE.IN
amma-1Root,
amma-1Root256.
haliTestRoot,
ha256TestRoot,
A ECOM Root CA

ltimare EZ by DST

lgacom E-Trust Primary CA

RV HKT SecureNet CA Class A
R HKT SecureMet CA Class B
IV HKT SecureNet CA Root

MW HKT SecureMet CA SGC Root

< Back | Next = Cancel

b 1
Ertiposte Classe A Personne

Ertiposte Serveur

Elclass 1Primary Ca
Eclass 1 Public Primary Certification

[EClass 2 Primary CA
Eclass 2 Public Primary Certification

[EClass 3 Primary CA

[zl Certisign - Autoridade Certificador...
Cernslgn - Autoridade Certificador...
[Ecertisign Autoridade Certificadora...
[ECertisign Autoridade Certificadora...

Edclass 1 Public Primary Certification...

Eclass 2 Public Primary Certification...

[Elclass 3 Public Primary Certification...

Certisign - Autoridade Certificadora ...
Certisign - Autoridade Certificadora ...
Certisign Autoridade Certificadora A...
Certisign Autoridade Certificadora A...

Class 1 Primary CA

Class 1 Public Primary Certification A..
Class 1 Public Primary Certification A..,

Class 2 Primary CA

Class 2 Public Primary Certification A..
Class 2 Public Primary Certification A..,

Class 3 Primary CA

Class 3 Public Primary Certification A.. |

|sued By

Litoridad Certificadora de la Asoda...
Litaridad Certificadora del Colegio ...

QubeMaster Pro ver.2.6

Page 64



QubeMaster Pro

[ QCPE-0006003-05-12-sha IRSA. DER

{256,

ot
Deshktop tCA
ficadora de la Asoda...
‘ ficadora del Colegio ...
DsT
My Documents st Primary CA
reflet CA Class A
reMet CA Class B
— relet CA Root
My Compter reNet CA 5GC Root
‘ﬁ se A Personne
-
eur
My Network File name: IGamma-T Root-sha1RSA.DER j Open I N §
Places ridade Certificadora ...
Files of type: IAII Files (*7) j Cancel ridade Certificadora ...
Z

Edlass 1 Primary CA

Edlass 2 Primary CA

Eddlass 3 Primary CA

Certisign Autoridade Certificadora. ..

El dass 1 Public Primary Certification...
Eldlass 1 public Primary Certification...

[El dass 2 Public Primary Certification...
E dlass 2 public Primary Certification...

Class 3 Public Primary Certification...

Certisign Autoridade Certificadora A...
Class 1 Primary CA
Class 1 Public Primary Certification A...
Class 1 Public Primary Certification A...
Class 2 Primary CA
Class 2 Public Primary Certification A...
Class 2 Public Primary Certification A...
Class 3 Primary CA
Class 3 Public Primary Certification A...

o Click Next button.

4
[
£

rities\Certificates]

idade Certificadora A...

Certificate Import Wizard
File to Import
Specify the file you want to import.
|sued By
A.QUEE.IN

File name:

IF:\TraHSIhDH Test\QCPE-0006003-05-12-sha1RSACertChain-DER G Brow: I

Mote: More than one certificate can be stored in a single file in the following formats:
Personal Information Exchange- PKCS #12 (.PFX,.P12)
Cryptographic Message Syntax Standard- PKCS #7 Certificates (.P78)
Microsoft Serizlized Certificate Store (.S5T)

< Back | Next > Cancel

A256.QUBE.IN

amma-1Root.

amma-1Root256.

ha (TestRoot.

ha255TestRoot.

A.ECOM Root CA

ptoridad Certificadora de la Asodia. ..
Litoridad Certificadora del Colegio ...
Itmore EZ by DST

lgacom E-Trust Primary CA

MY HKT SecureMet CA Class A

B HKT SecureNet CA Class B

P HKT SecureMet CA Root

A HKT SecureMet CA SGC Root
ho1

Ertiposte Classe A Personne
Ertiposte Serveur

[Ed Certisign - Autoridade Certificador...
Certisign - Autoridade Certificador...
ertisign Autoridade Certificadora.
Certisign Autoridade Certificadora...
Class 1 Primary CA

[Elclzss 1 Public Primary Certification...
Elclass 1 Public Primary Certification...
[Eclsss 2 Primary CA

Class 2 Public Primary Certification...
Eclass 2 Public Primary Certification. ..
Elciss = Primary CA

[Elclsss 3 Public Primary Certification. ..

Certisign - Autoridade Certificadora ...
Certisign - Autoridade Certificadora ...
Certisign Autoridade Certificadora A...
Certisign Autoridade Certificadora A...
Class 1 Primary CA

Class 1 Public Primary Certification A...
Class 1 Public Primary Certification A...
Class 2 Primary CA

Class 2 Public Primary Certification A...
Class 2 Public Primary Certification A...
Class 3 Primary CA

Class 3 Public Primary Certification A...

o Cli

ck the “Next” button.
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7(] Certificate Store
— Certificate stores are system areas where certificates are kept.
[ |sued By [
[ A.QUBE.IN
A256.QUEBE.IN
Windows can automatically select a certificate store, or you can specify a location for qQ
amma-1Root.
£ Automatically select the certificate store based on the type of certificate amma-1Root256.
& Place all certificates in the following store haITestRoot.
ha256TestRoot,

Certificate store:
Trusted Root Certification Autharities

A.ECOM Root CA
Litoridad Certificadora de la Asodia. ..
Litoridad Certificadora del Colegio ...
Itimore EZ by DST

Igacom E-Trust Primary CA
Rl HKT SecureNet CA Class A
FulV HKT SecureNet CA Class B
FUV HKT SecureNet CA Root
[ HKT SecureNet CA 5GC Root
iy
Ertiposte Classe A Persanne
Ertiposte Serveur
Certisign - Autoridade Certificadora ...
Certisign - Autoridade Certificadora ...
Certisign Autoridade Certificadora A...
Certisign Autoridade Certificadora A...
Class 1 Primary CA
Class 1 Public Primary Certification A...
Class 1 Public Primary Certification A...
Class 2 Primary CA
Class 2 Public Primary Certification A...

Browse.

< Back Cancel

I Mext > I
|2zl Certisign - Autoridade Certificador. ..
Cerhslgn - Autoridade Certificador. ..
Cerhslgn Autoridade Certificadora. ..
Cerﬁsign Autoridade Certificadora. ..
Eclass 1 Primary CA

Eclass 1public Primary Certification...
[Eclass 1pubic Primary Certification...
[Eclass 2 primary ca

Eaiass 2 pubiic Primary Certification...
[EClass 2 Public Primary Certification... Class 2 Public Primary Certification A...
[Eclass 3 Primary cA Class 3 Primary CA

[EClass 3 Pubiic Primary Certification..., Class 3 Public Primary Certification A...

o Click the “Finish” button.

E Certificate Import Wizard
4 Completing the Certificate Import
T Wizard oo
E AQUBE.IM
You have suctessfully completed the Cer tificate Import A256,QUBE.IN
wizard. amma-1Root,
You have spedified the following settings: amma- IRoot256.
Certificate Store Selected by User  Trusted Root Certific ha 1TestRoot.
Content Certificate: ha256TestRoot.
File Name F:{Transition Test\QC A ECOM Root CA

Litoridad Certificadora de la Asodia...
Litoridad Certificadara del Colegio ...
ltimare EZ by DST

lgacom E-Trust Primary CA

PO HKT SecureMet CA Class A

P HKT SecureMet CA Class B

PV HKT SecureNet CA Root

iV HKT SecureMet CA SGC Root
Bl

Ertiposte Classe A Personne
Ertiposte Serveur

e I

< Back I Finish I

Cancel

[zl Certisign - Autoridade Certificador...
Elcertisign - Autoridade Certificador...
Elcertisign Autoridade Certificadora. .
[Elcertisign Autoridade Certificadora. ..
[Elclass 1primary ca

[Elclass 1Public Primary Certification...
[Eclass 1 Public Primary Certification. ..
Eciass 2 Primary CA

Eclass 2 Public Primary Certification...
[Eciass 2 Public Primary Certification...
=) Class 3 Primary CA

[E]class 3 Public Primary Certification...

Certisign - Autoridade Certificadora ...
Certisign - Autoridade Certificadora ...
Certisign Autoridade Certificadora A...
Certisign Autoridade Certificadora A...
Class 1 Primary CA

Class 1 Public Primary Certification A...
Class 1 Public Primary Certification A...
Class 2 Primary CA

Class 2 Public Primary Certification A...
Class 2 Public Primary Certification A...
Class 3 Primary CA

Class 3 Public Primary Certification A...

o The certificate will now be visible in the list of “trusted certificates”
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mﬁ] File Action View Favorites Window Help

'Fm Consclel - [Console Root\Certificates (Local Computer)\Trusted Root Certification Authorities\Certificates] I

= EIEEEEEE:

(_1 Consolz Root

=1 ) Certificates (Local Computer)

+]-{1] Personal

= {03 Trusted Root Certification Autharities
.29 Certificates

[:l Enterprise Trust

[ Intermediate Certification Authorities

122 Trusted Publishers

{1 Untrusted Certificates

{0 Third-Party Root Certification Authorities

{23 Trusted People

Issued To /7

| Issued By

[&].ca.quee.n

=) .cazss.quee.n
.Gamma-1Root.
.Gamma-1Root256.
.ShalTestRoot,
Sha256TestRoot,
[EagA.ECOMRoot CA

[Eautoridad Certificadora de la Asoc...

[E autoridad Certificadora del Colegi...
[Elsaltimore £2 by D5T

Belgacum E-Trust Primary CA
C&W HKT SecureMet CA Class A
[Elcaw HKT Secureet CA Class B
C&W HKT SecureMet CA Root
[Elcaw HKT SecureNet CA SGC Root
Eeat

Cerhpuste Classe A Personne
Cempﬂshe Serveur

Cerhsign - Autoridade Certificador. ..
Cemsign - Autoridade Certificador...
Cerhsign Autoridade Certificadora. ..
Cemsign Autoridade Certificadora...

Elclass 1Primary CA

[Eclass 1pPublic Primary Certification...
[Eclass 1Public Primary Certification. ..

[Eclass 2 Primary ca

[Eclass 2 Public Primary Certification. ..
[Eclass 2 Public Primary Certification...

Eclass 3 Primary CA
]

.CA.QUBE.IN

.CA256.QUBE.IN

.Gamma-1Root.

.Gamma-1Root256.

\5haiTestRoot,

.Sha256TestRoot,

ABA.ECOM Root CA

Autoridad Certificadora de la Asodia...
Autoridad Certificadora del Colegio ...
Baltimore EZ by DST

Belgacom E-Trust Primary CA

CBWW HKT Securelet CA Class A

C&MW HKT SecureNet CA Class B

CaW HKT SecureNet CA Root

CRW HKT SecureNet CA 5GC Root

CA 1

Certiposte Classe A Personne
Certiposte Serveur

Certisign - Autoridade Certificadora ...
Certisign - Autoridade Certificadora ...
Certisign Autoridade Certificadora A...
Certisign Autoridade Certificadora A...
Class 1Primary CA

Class 1Public Primary Certification A...
Class 1 Public Primary Certification A...
Class 2 Primary CA

Class 2 Public Primary Certification A...
Class 2 Public Primary Certification A...
Class 3 Primary CA

o Repeat steps to upload the intermediate certificate. In the “INTERMEDIATE

CERTIFICATES” folder

Consolel - [Console Root\Certificates

“fy Fle Acon Vien Favorites Window Help

er @@ E MR 2E

(22 Console Root

E1-{E) Certificates (Local Computer)
(22 Personal
=2 Trusted Root Certification Authorities
(I3 certificates

{21 Enterprise Trust

=13 Intermediate Certification Authorities
i--[] Certificate Revocation List

(2 Trusted Publishers

(23 Untrusted Certificates

(L Third-Party Root Certification Autharities
(22 Trusted People

IssuedTo /. I

Issued By

.Gamma-1lnter.

.Gamma-1Inter256.

\Sha ITestInter,

\Sha256Testnter,

JXP.CA.QUEE.IN
XP.CA256.QUBE.IN

E=lGlobalSign Root CA

EE1GTE CyberTrust Root

Elintel External Basic Issuing CA 34
Elintel External Basic Policy CA
Ewicrosoft Timestamping PCA
Elwmicrosoft Windows Hardware Com...
Evicrosoft Windows Hardware Com...
MS SGC Authority

ERoot Agency

SecureNet CA SGC Root

[Elhawte Premium Server CA
[Ehawte server ca

Eum - DaTACorp 56C

Everisign Class 1 CA Individual Sub...
Everisign Class 2 CA - Individual 5u...
[Everisign Class 3 Code Signing 200...
[Everisign Class 3 Code Signing 200...
Ver\Sign Time Stamping Services CA
Wwu, verisign.com/CPS Incorp.by ...

.Gamma-1Root.

.Gamma-1Root256.

\ShalTestRoot,

\5ha25gTestRoot,

.CA.QUBE.IN

.CA258.QUBE.IN

Root SGC Autherity

Root SGC Autherity

Intel External Basic Policy CA
Equifax Secure Certificate Authority
Microsoft Root Authority

Microsoft Root Authority

Microsoft Root Authority

Root SGC Authority

Root Agency

Root SGC Authority

Root SGC Authority

Root 5GC Authority

Root 5GC Authority

Class 1 Public Primary Certification A.
Class 2 Public Primary Certification A.
Class 3 Public Primary Certification A.
Class 3 Public Primary Certification A.
Thawte Timestamping CA

Class 3 Public Primary Certification A.

o Close the Certificate store window, click No button.
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'fin Console1 - [Console Root\Certificates (Local Computer)\Intermediate Certificatio

% Fle Acton View Favorites Window Help

o BmEeRR 28

(L] Console Root.
£ Certificates (Local Computer)
(22 Personal
&1 (2 Trusted Root Certification Authorities
(2 Certificates
(23 Enterprise Trust
£ Intermediate Certficaton Authorities
i~ (2 Certificate Revocaton List
© 2y Certificates
(2 Trusted Publishers
(3 Untrusted Certificates
(0 Third-Party Roat Certification Authorities
(22 Trusted People

IssuedTo_/ [ 1ssued By [ Expiration Date__| Intended Purpost
Gamma-tinter. Gamma-1Root. 5/10/2036 <All>
.Gamma-Linter256, .Gamma-1R001256. 5/10/2036 <Al
ha Testinter. shalTestRoot 5/3/2036 <all>
‘Sha2S6Testinter. .Sha256TestRoot, 5/9/203% <Al
XP.CA.QUEE.IN .CA.QUEE.IN 8/17/2017 <All>
XP.CA256.QUEE.IN CAZS6.QUEE.IN 6/17/2017 <Al>
(Edlobaisign Root CA Root SGC Authority 112812014 136.1.4,1311,
[EleTE cyberTrustRoot Root SGC Authority 2/23/2006 13.6.1.4.1.311
tel External Basic Issuing CA 34 Intel External Basic Policy CA 32372012 <Al
tel External Basic Palicy CA Equifex: Secure Certificate Authority  2/19/2016 <Al
[Evicosoft Tmestamping PCA Microsoft Root Authority 9/15/2018 Time Stamping
Evicrosoft Windows Hardware Com... Microsoft Root Authority 1273112002 Gode Sigring, Wi
[Elmicrosoft Windows Hardware Com... Microsoft Root Authority 12/31f2002 Code Signing, Wi
Evs s6c Authority Root SGC Authority 1/1/2010 Server Authentid
Eroot Agency Roat Agency 1/1/2040 <Al
Root SGC Authority 10/16/2009 1.3.6.1.4.1.311.
iawte Premium Server CA Root SGC Authc 1,311,
ot Server RN ot Hanas=ment ol =
- DATACorD SGC Root SGC Authc 1311

rision Class 1 CA Individual Sub. .
risign Class 2 CA - Individual Su.
riSign Class 3 Code Sigring 200...
rision Class 3 Code Signing 200..,
tSign Time Stamping Services CA
verisign.com/CPS Incorp.by ...

Class 1PublicPr Y} Save console settings to Console1?

Class 2 PublicPr

Class 3 Public Pr. No ] [thentica}

Class 3 PublicPr

ftnentica|

Thawte Timestamping AT
Class 3 Public Primary Certification A... ~ 1/8/2004

e Stamping
2.16,840.1,1137]

Types of Certificates

There are two broad categories of certificates — SHA1 and SHA256.
» SHAL1 certificates are the older format certificates and normally only used to
generate KDMs for the older format MPEG-Interop DCPs.

» SHA256 certificates are the new version and are currently used for all Digital

Cinema operations including KDM generation for DCI Jpeg2000 DCPs.

» SMPTE KDMS must use only Sha256 certificates

There are separate chains for Shal and Sha256.
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Working with Subtitles

There are a few things to understand about digital cinema subtitles.

» Digital Cinema subtitles are played-back by the PROJECTOR. The Digital cinema
server sends subtitles to the projector along with timing information, and the
projector renders the subtitle.

» Itis highly adviceable to NOT specify external “sync” points (in points) for Digital
Cinema subtitles — since many server-projector combinations do not respect
these additional sync/in points.

» Therefore any re-timing of the subtitle must be done to the actual subtitle xml
itself.

Digital Cinema subtitles are required to be in the DCI CineCanvas XML format (for
INTEROP DCPs) or SMPTE MXF format (for SMPTE DCPs). The XML formats for INTEROP
subtitles and SMPTE subtitles are different and therefore not interchangeable. Examples

are below:
INTEROP SUBTITLE:
<?xml version="10" pnrnrling:"nrf—R“ 2>

+ <DCSubtitle xmlIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlins:xsd="http://www.w3.0rg/2001/XMLSchema" Version="1.0">

< SubtitleID>963cc3ef-9186-415c-ab52-77eb5fd1ff87 </SubtitleID>
<MovieTitle>test</MovieTitle>

K ReelNumber>1</ReelNumber>

<Language>English</Language>

- <Font Color="ffffffff" Size="42">

- <Subtitle SpotNumber="1" TimeIn="00:00:02:000" TimeOut="00:00:05:000">
< Text VAligh="top" VPosition="88.04">Subtitle Test1 Line 1</Text>

< Text VAlign="top" VPosition="94.09">Line 2</Text>

</Subtitle>

- <Subtitle SpotNumber="2" TimeIn="00:00:08:031" TimeOut="00:00:10:000">
< Text VAlign="top" VPosition="88.04">Subtitle Test 2 Line 1</Text>

< Text VAligh="top" VPosition="94.09">Line 2</Text>

</Subtitle>

</Font>

</DCSubtitle>
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SMPTE SUBTITLE:

<?xml version="1.0" encoding="UTF-8" ?>
- <SubtitleReel xmIns="http://www.smpte-ra.org/schemas/428-7/2007/DCST">

KId>urn:uuid:35c5b8ff-c458-4a18-ac14-19f753cd2a79</1d>

< ContentTitleText>SMPTE_Test</ContentTitleText>

K IssueDate>2014-03-18T05:40:22-05:30</IssueDate>

K ReelNumber>1</ReelNumber>

<Language>en</Language>

< EditRate>24 1</EditRate>

K TimeCodeRate>24</TimeCodeRate>

<LoadFont ID="Fontl1l">urn:uuid:160c7968-b1cf-4bfd-aa23-
6591617840c0</LoadFont>

- <SubtitleList>

- <Font ID="Font1" Color="FFFFFFFF" Effect="none" Size="42" Weight="normal"
Italic="no">

- <Subtitle SpotNumber="1" TimeIn="00:00:29:24" TimeOut="00:00:35:28"
FadeUpTime="00:00:00:02" FadeDownTime="00:00:00:02">

Additionally SMPTE subtitles must further be wrapped as mxf, with or without
encryption. (The procedure for “Wrapping” subtitles is described below)

Importing XML Subtitles into QubeMaster Pro

» Subtitles that are already in the CineCanvas XML format (either INTEROP or
SMPTE) may be imported using the “New Track File” option.
NOTE:
The FONT FILE referred to in the subtitle must be in the SAME folder as the
subtitle XML
If the size of the Font file exceeds 640KB, a warning message is displayed. This is
because older projectors are not capable of handling font files larger than 640KB.

» Once a subtitle has been imported into QubeMaster Pro, it is referred to by its
UUID. So any edited versions of the original subtitle (edited externally) will
require the new subtitle to have a new UUID, it is not enough to merely change
the FILE NAME.

SMPTE subtitles:
e Since SMPTE DCPs carry subtitles in the mxf format, SMPTE subtitles in the XML
format must be wrapped as MXF.

e SMPTE subtitles in the MXF format carry the relevant font files within the mxf
file.

e SMPTE subtitles may also be encrypted.
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e WRAPPING a SMPTE MXF subtitle in QMPro can be performed:
- either at the track file level (using the “WRAP” option described in the
following chapter
- OR by “re-wrapping” in the ENCODER window after selecting the SMPTE
format option (also described in the WRAPPING section)
NOTE: SMPTE subtitles can be re-wrapped to MXF in the Encoder window
only if the image and sound track file assets in the same reel are in the
SMPTE format. (This is a bug and will be fixed)
e SMPTE subtitles can only be added to a reel that contains assets in the SMPTE
mxf format.

Creating INTEROP subtitles from “.Txt” or “.ASC” Subtitles

QMPro can convert subtitles that are correctly formatted as .txt file or .asc file. There is
a specific format that the “.txt” file needs to be created in, a sample is pasted below.

_ | Test.txt - Notepad AaRb(

File Edit Format View Help
Subtitle Testl Line 1
||lLine 2

1/00 00 10 00

1100 00 15 00

Subtitle Test 2 Line 1
1/Line 2

1100 00 18 03

00 00 22 00

Subtitle Test 3 Line 1
Line 2

00 00 30 00

00 00 39 00

Subtitle Test 4 Line 1
Line 2

00 00 45 16

00 00 55 10

Subtitles in the above format can be converted to a INTEROP CineCanvas XML subtitle:

1. Create a folder containing the subtitle file (.txt) and the font file (if any).

2. Open the subtitle creator Ul by right-clicking on the Track Files>New>Subtitle or
just Drag-n-Drop the .txt file into the track-file window to Import the .txt file.

3. In “Source” Use the ... button to BROWSE folders and select the subtitle source
file (.txt or .asc).
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Source I

FPS 24 - TimebaseConversion INone

Offset |+ j I UU:UU:UU:UU,:j Code Page IUnicode (UTF-8)

|_ ILILEB

Subtitle Track File |

Movie Title I
Reel Number I
Language IEninsh j

Font File | _|
Font Color I—_I Transparency J
Font Size lﬂ ! 0% 1o
Effect IShadow 'I FadeUp Time lﬁ ticks

Effect Calor - | FadeDown Time I 203: ticks
Base Line I 94,09 Stereoscopic

Line Spacing 6.05 Z-Position 5.00

Create |

4. Specify the frame-rate of the subtitle SOURCE (default is set to 24fps).

5. If the SOURCE subtitle was timed at a frame-rate different from 24fps and if it
needs to be converted to 24fps, then specify the time-base conversion if
necessary. (for example if the subtitle source is 25fps — specify 25 in the frame-
rate and choose 25 to 24 in the timebase conversion)

6. If the subtitle need to be “re-timed” to an earlier or later point (if the subtitle
needs to start earlier or later than the timecode currently specified in the
source), Specify the required OFFSET.

7. If the subtitle is in any language other than English or another “western”
language, specify the correct “code page” for that language.

8. Specify the name to save the subtitle xml file which is going to be created and
specify the FOLDER into which the newly created xml file will be saved

9. Attach the Font file (if any). Font files MUST be added in the case of languages
other than those in the “western” script. And when attaching the font file, please
ensure that the font file's size doesn't exceed 640 KB.
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10.

11.

12.

13.

14.

IMPORTANT: Subtitle fonts must be true type.

If a font file has been referred to in a Cinecanvas XML subtitle, that font file
should be physically placed in the same folder alongside the XML.

Specify the Font colour/Transparency/borders and Font size as required.

Adjust the BASE LINE to specify the position of the subtitle on the screen. The
default is 94.09 which means it will be displayed at a position of 94% of the
image vertically. A lower number will move it further UP on the screen and a
higher number will move it further DOWN on the screen.

Click CREATE — a new XML file will be created in the location specified. This is an
INTEROP subtitle.

Creating Language Subtitles (INTEROP)

>

Repeat steps 1 to 13 described above.

Specify the language in the code page (eg. Chinese Traditional (BIG 5)). The
subtitle text can contain characters from any language as long as it is part of
Unicode. All the major languages have their place in Unicode (and will be
displayed in the drop-down menu of “code page”).

Attach the Font file. Ensure that the font file's size doesn't exceed 640 KB.

For fonts whose font-file exceeds the regulated size, or in the case of language
fonts, it is recommended to “Render” the subtitle as a sequence of PNG (image)
files. This is done by “right-clicking” on the xml file in the TRACK file view and
selecting the “RENDER TEXT AS PNG” option.

Now a new “Rendered” xml will be available in the track file pane. Select this xml
file to create a reel and composition. (To be on the safe side you can delete the
un-rendered xml file from the track file list).

A rendered xml will be treated exactly like an xml file during packaging — the only
difference is that the subtitle folder will contain an XML file and a sequence of
PNG files instead of ONLY an XML file and font file. In the case of “Rendered”
subtitles there will be font file in the subtitle folder.

NOTE: At this time QubeMaster Pro does not support “png” files for SMPTE
subtitles.
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Subtitle Overlay

If required, subtitles can be “burnt-in” to the picture using the SUBTITLE OVERLAY

pre-processing filter during encoding. Pre-processing filters are described in the
following section.
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Wrapping

If files are already in the Jpeg2000 format (either as mxfs or as sequences of “j2c¢” files)
then they do not need to be re-encoded (compressed), they only need to be wrapped
with a new mxf wrapper.
P Create track file, reel and composition with the jpeg2000 source
» Inthe Encoder window, deselect the “compress” option.
The file will be just wrapped and encrypted (not re-encoded).

Encoder x|
Composition Name Imeped

Destination Folder |D:"-.wmpped Browse. . |

& Process In-Out

" Process With Handles Inl nc:cc:cc:ccn[:; om| cc:nc:nc:ccn[:;

" Process Entire Media

— Preprocess T Compress

[oLor -] [w][%¢][*][*] | | [ocrirec2mm0 =

—Audio
Sampling Rate ISame as Source 'I Hz Timebasze conversion INone 'l
—Output
DCPType——————————————
& MXF
& Interop (" SMPTE I™ Encrypt Video
! Raw Essence Force Frame Rate IALrto "I I™ Encrypt Audio
[~ Encrypt TimedText
Start Frame I CE: Force Sampling Rate IAuto j‘ Hz [~ Sterecscopic

T Create DCDM
Compaosition Name I

Destination Folder IC A0CDM

Start Frame I 0 3:

—Progress

» Wrapping and Encrypting can ALSO be done at the TRACK level itself, by
right-clicking an encoded track file and choosing “Wrap”.
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File Edit View Help
5 O que tocl) e =

@3 Compositions .2398_SMF'TE4eeI-1- 5123
(AL Reels - 2398 SWPTEeel-1- = | _He | srean | Eowt | 5123

FYe) Encrpted_1-+eel-14p2k.md Vi 2
il TrackFies . 2398New 16bitaudio. BQTf
. 24_1_Enc-reel-1-jp2 Hes)\,
4=~ 24_1_Enc-reel-1pcr Hes\!
nzsfpsProRes.mov BQT]
. 2997 _Enc-reel-1-jp2 Fp\29
{4~ 2997 _Enc-reel-1-pcr fp\29
.2997_SMPTE-feeI-1- b sM
|4 2997_SMPTE-reel-1- b sM
. 2937p.mov BQTf
. 2Jodha_Akbar_ProR BQTA
= 720x576-25interlace BQT]
lypte!
lypte!
BQTH
—I Hes\]
Wrap : = BT

| _reven.. | e
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Pre-processing filters

X

Composition Name I

Destination Folder ID:\wrapped

Browse... l

{* Process In- Out

€ Process WithHandles In | 00.00.00.000}= Out| 000000000~

" Process Entire Media

Preprocess IV Compress

1D LUT El [DCI JPEG-2000 v|  Settings... |

1D LUT

De-saturation Matrix
CTL Script

3D LUT

3D Combiner

3D Splitter

Color Space Conversion
Geometry

Sampling Rate ISame as Source

Max. Bt Rate (Mb/s): 250 |
Ava. Bit Rate (Mb/s):; 200
Component Max. Bit Rate (Mb/s): 200
Qstep: 0.0002441406
L] Hz Timebase conversion |None LI

Colour Space Conversion Filters

DCl compliant Jpeg2000 DCPs must be created in the XYZ colour space.
Apply the correct colour-space-conversion (CSC filter)

Or

Apply the correct 3D LUT
When viewing completed DCPs and/or encoded mxfs in the preview and trim

windows

Apply the correct “View LUT” to convert the XYZ content into the RGB colour s
pace of the monitor, for viewing.

Colour conversion filters avai

lable in QubeMaster Pro:

» 1D LUT (Look Up Table)

o Converts files in the “Log” colour-space to “Linear”
o Typically used for dpx files from DI — where the original source is film

» Desaturation Matrix
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o To be used AFTER 1DLUT, if a 1D LUT is applied

» 3-D LUT (Look Up Table)
o 3D LUTs are used to ensure that colours viewed during the film post-
production phase are accurately carried forward to the digital print.
o Afew Sample LUTs
= PrintP3-XYZ
e Converts from film print colour to XYZ color
e Assumes that the source is DI LOG
=  PrintP3-709
e Converts from film print colour to RGB 709
e Assumes that source is DI LOG
= XYZ-Rec709
e Convert from XYZ to RGB Rec 709
e Can be used as a View LUT in the Preview/Trim window

» CTL script

o To be used ifa CTLis being used to perform a 3D LUT manipulation.

» Colour Space Conversion

Properties i x|
Color Space Conversion I
Conversion Type IRGB -XYZ 'I
RGB -RGB
RGB - XYZ
Source Gamma XYZ -RGB _ L I 48 cd/m?
Destination Gamma | 2.60 ‘_:-‘IJ P I 52.37 cd/m?
[~ Source [~ Destination
Color Space ]RGB DCI-P3 'I Color Space
X Yy
Red B [0.32 Red
Green 0.265 0.69 Green
Blue Blue
White Point White Point
oK | Cancel | gl |
= RGB-RGB

e To convert sources in one RGB colourspace to another
o For example RGB REc709 to RGB DCI P3
= RGB-XYZ
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e To convert RGB sources to XYZ
o Source can be RGB Rec709
o Source can be DCI P3
o Source can be Custom RGB
e Source Gamma for RGB is normally 2.2 and destination
gamma is 2.6

= XYZ-RGB
e To convert from XYZ to RGB

3D Format Converters

To convert different formats of 3D files from one to another:

» 3D combiner
e To aconvert a sequence of frame-sequential 3D files into a
sequence of side-by-side or over-under format 3D images.
e To create consumer-level low resolution 3D files from the
digital cinema format.
» 3D splitter
e To convert a sequence of side-by-side or over-under format
3D image into a frame-sequential 3D sequence
e Used to convert consumer-level 3D files into the format
required for digital cinema.

Geometry Filter

» DCl compliant Digital Cinema Packages should be in the following Aspect
Ratios
e 2K Scope - 2048x858
e 2K Flat - 1998x1080
e 4K Scope -4096x1716
e 4K Flat-3996x2160

P Use the options in the Geometry filter to change the aspect ratio
e PAD - to pad black as Pillarbox or Letterbox
e RESIZE - to scale
e CROP-toCrop
=  Cropping numbers need to be calculated based on the size of
the frame.
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P Convert 1920x1080 SOURCE to 2048x858 (Scope) DCP

For a 1920x1080 source to be made into a Scope (2048x858) DCP, there are two
options. Both will result in black bars on the side (pillar-boxes) or “Padding” of
the encoded image with black pixels to achieve the required 2048 pixels on the
“X” /horizontal axis. Option 1 will result in loss of picture by cropping, Option 2

will result in the picture being resized (scaled-down)

SCOPE

2048x858

HD -1920x1080

e Option1 - CROP + Pad

- First CROP the image on the top and bottom to achieve 858 along the
“Y” [Vertical axis. To do this - enter the number 111 in TOP, and 962 in
BOTTOM (NOT 111).
{This is because QMPro’s Crop function asks for the line number after which
it has to crop, not the number of lines to Crop. So, subtract the number of
lines to crop from the total number of lines (1080-111 = 962}!!

- Then PAD 64 in pillarbox. This will add a total of 128 pixels to the width to
achieve the required 2048 pixels on the “X”/Horizontal axis.

Geomei:yl
—Iv Crop

Top |111 Left IO

Bottom W' Right [1920
—1 Resize

Width W Height IW
—I¥ Black Addition

Letterbox |0

Pillarbox |64

ok | cancel Bl

QubeMaster Pro ver.2.6

Page 80



QubeMaster Pro

This will result in a Scope DCP which has 111 lines of the original image cut off
from the top and bottom and black bars of 64 pixels each on either side of the
image — as below.

1920x858

e Option 2 - RESIZE + Pad.

- First RESIZE the image proportionately to 1525x858. This will result in an
image which retains the same aspect ratio of the original source, but now
fits within the 858 pixel height of the Scope container

- Then PAD 262 in pillarbox. This will add a total of 524 pixels to achieve the
required 2048 pixels on the “X”/Horizontal axis.

_|
Geomwyl
e | Crop
Top |0 Left lo
Bottom 1080 Right 1920
IV Resize
width  [1524 Heiht [858
IV Black Addition
Letterbox |o
Pilarbox | 262
ok | Canced | s |

The resultant image in the DCP will be smaller than the original and will have
larger black bands on the side than the original source (the image will not fill the
screen)
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1525x858

» Convert 1920x1080 SOURCE to 1998x1080 (FLAT)

e PAD 39 pixels in pillarbox.

» Convert 1998x1080 to Scope
e Option 1 - CROP + Pad

o To CROP enter the number 111 in TOP, and 962 in BOTTOM (NOT

111).
{This is because QMPro’s Crop function asks for the line number
after which it has to crop, not the number of lines to Crop. So,
subtract the number of lines to crop from the total number of lines
(1080-111 = 962}!!
o Then PAD 64 in pillarbox
This will result in a Scope DCP which has 111 lines of the original image cut
off from the top and bottom and black bars of 64 pixels each on either side
of the image
e Option 2 - RESIZE + Pad.

o First RESIZE the image proportionately to 1588x858. This will result
in an image at the same aspect ratio of the source but which fits
within the Scope container

o Then PAD in pillarbox by 230 to achieve the required 2048 pixels on
the “X”/Horizontal axis.

The resultant image in the DCP will be smaller than the original and will
have larger black bands on the side than the original source (the image will
not fill the screen)

» Convert 2048x858 (Scope) to 1998x1080 (Flat)
e Resize to 1998x838 and the PAD in letterbox to 121.

Subtitle Overlay

To overlay (burn-in) subtitles onto the image
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o Choose the colour-space as XYZ or RGB depending on whether the
overlay filter has been applied before or after colourspace conversion
filter.

x

Subtitle Oveday Settings |

ZPosition I 0
Source Color Space IXYZ - l

o For 3D DCPs, subtitles can specify a 3D depth for the subtitle by
specifying a "z" depth.
“Z” depth values usually range from -10 to +10
= "Z" depth of O - means the subtitle will be placed at the screen
plane.
= A"-"ve number pushes the text behind the screen plane
= "+"ve number brings the text in front of the screen plane.
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Other Options in the Encoder Window

Frame-rate and Sample Rate conversions

» The “Force Frame Rate” option allows the Frame-rate of the IMAGE to be
changed.

» By default, the frame rate of the mxf is the frame rate of the source content
This can be used to playback 23.97fps at 24 fps.
This can also be used to playback 25fps files at 24fps.

> If force-frame rate is applied, corresponding audio Timebase conversion
(frame-rate conversion) must performed along with sample-rate conversion.

Converting 25fps source to 24fps DCP

Changing the frame rate from 25fps to 24 will cause the content to play 4%
slower and the duration to increase by the same 4%.

» 25fps video file with embedded audio:
o Create reels and compositions as usual file.
o In the Encoder window - select the following options:
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Encoder x|

Composition Name |QT

Destination Folder  [C:\TEMP\QubeEncodes Browse...

% Process In - Out

€ Process Vit Handles In [ 000000000}= out|[ 000000000

" Process Entire Media

P V¥ Compress ——

Color Space Conversi ¥ lzl DCI JPEG-2000 ,I Settings... I
D

Max. Bt Rate (Mb/s): 250 =]
Avg. Bit Rate (Mb/s): 200

nent Max. Bit Rate (Mb/s): 200
Qstep: 0.0002441406

2]
[~ Audio
Sampling Rate |48000 ¥| Hz Timebase conversion |25to 24fps 'I
~Output
« MXF Force Frame Rate |24 Y = ot \ideo
I™ Encrypt Audio
€ Raw Essence Force Samplng Rate [48000  T]Hz [ sireoscoic
[T Create DCDM
Composition Name ]

Destination Folder [C/\TEMP \cneact

[~ Progress

Start

e For Audio- Sampling Rate: 48000
Timebase Conversion: 25-24
Force Sampling Rate: 48000
e ForVideo— Force Frame Rate: 24

o EDIT the newly created Encoded Reel to move the OUTPOINT of
the REEL to the newly increased duration.

P 25fps Image sequence with separate audio:

o Image - When creating a track file for video specify the frame rate as 24.
This will ensure that the picture essence will play at 24 fps.

o Audio - USE THE AUDIO INTERLEAVER (Multi-file Audio Source selection
from “Track File” pane.
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[interieaver
Channels Media
-------------- Stream
1 Left [QubeLogo_6channel wav i =l
2 Right [QubeLogo_6channelwav 2 =l
3 Center |QubeLogo_6channel.wav |3 3
4 LFE (sub-woofer) [QubeLogo_Gchannel wav [+ =l
5 Left Surround |QubeLogo_6channel.wav |5 L]
6 Right Surround  [QubeLogo_6channelwav s =l
7 Left Center | I :_I
8 Right Center | I LI
9 Undefined [ [ =
10 Undefined [ | &
11 Undefined [ | =
12 Undefined [ . =
13 Undefined [ | |
14 Undefined | =
15 Undefined [ | H
16 Undefined [ | =
—SRC
Samping Rate [48000  ¥]Hz  Timebase conversion [25to 24fps ~|
[l MXF Settings
' MXF Force Frame Rate |24 ¥ I~ Encrypt
£ way Force Sampling Rate [42000 =] Hz
Location
( [D\QubeMedia\Mutichanne\25-22 md =

|

= Set Sampling Rate - 48000

= Set Timebase Conversion - 25-24
= Force Framerate - 24

= Force Sampling Rate — 48000

QubeMaster Pro

o EDIT the newly created Encoded Reel to move the OUTPOINT of the

REEL to the newly increased duration. (By default the outpoint is at

the old position of the encoded reel).

Converting 23.98FPS source to a 24FPS DCP:
o Create reels and compositions as usual file
In the Encoder window:

o IMAGE

QubeMaster Pro ver.2.6

Page 86



QubeMaster Pro

=  “FORCE FRAME RATE” to 24 to convert the image from 23.97 to

24
o AUDIO
=  PULL-UP in TIME-BASE conversion to convert the speed of the
audio
=  “FORCE SAMPLE-RATE” to 48KHz to ensure the correct audio
sample-rate.
Encoder x|

Composition Name |

Destination Folder  [C\TompGubeEncodes _ Browse. |

' Frocess In- Out

€ Proess With Handles  In [ 00.00.00000F= out|  00.00.00.000F=
" Process Entire Media

—Prepi W Compress
|1D LT h Iz| IDCI JPEG-2000 w| Settings |
Max. Bit Rate (Mb/s): 250 =]

\Avg. Bit Rate {Mb/s): 200
[Component Max. Bit Rate (Mb./s): 200
Qstep: 0.0002441406

—Audio
Sampling Rate ISame as Source | Hz Timebase conversion | Pullup 'I
[ Output
&+ MXF
Force Frame Rate 24 = B Ere iz
" Raw Essence [~ Encrypt Audio

Start Frame I CE: TR ST R i j‘ Hz [ Stereoscopic

T Create DCDM
Compasition Name I

Destination Folder | Browse

Start Frame lﬂ

—Progress

DCDM

o Selecting the “Create DCDM” option in the encoder window will
create a sequence of TIFF files from the original source with the
chosen filters applied.

o When creating a DCDM ensure that there is sufficient space on the
HDD to accommodate this large amount of data. A single TIFF file can
be as large as 20MB.

Raw Essence
o Creating “Raw Essence” creates a sequence of J2C files WITHOUT the
MXF wrapper
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o In both cases a separate audio wav file is created.
o The raw essence can be used for archival purposes
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Previewing

Playback of Jpeg2000 mxf files at HIGH quality

o ltis possible to playback encoded Jpeg2000 files in realtime
o The smoothness and quality of playback will depend on the performance
of the host computer, especially the graphics display card.
= Currently an 8-core CPU,
= acompatible graphics display card and
= 3 2-way striped SATA drive are the minimum requirements for
realtime (24fps) playback of Jpeg2000 mxfs at HIGH Quality.
o Since J2K files are in the XYZ colour-space and the computer monitor is in
RGB colour-space a LUT must be applied in the preview window. Select
the XYZ-RGB colour space.

Full-screen playback on an external monitor
o the DVI output of the graphics display card can be connected to an
external projector or monitor capable of Progressive 2048x1080 display.
o Set the Preferences (Edit menu) for Preview to “Display 2”

Preferences ... %
General | Encoder | Preview |Packager | Signer
Video Monitor |Display 1 a
OK ‘ ‘ Cancel

Previewing and Trimming 3D files
o 3D files can be previewed on a 3D TV by connecting the DVI output of the
graphics display card to the 3D TV.
o When previewing a 3D Sequence (BEFORE ENCODING) both L and R
frames will be played back.
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o When previewing an ENCODED 3D track file or reel, the user can choose
to view only the L frames, only R or sidexside, over-under.
= Select the same 3D “format” on the TV as well

P Realtime playback of sequential graphic file sources is entirely dependent on the
performance of the host Mastering system and the HDDs on which the source
files reside. Currently a minimum 6-way stripe of SATA drives is necessary for
realtime playback of sequential graphic files.

» The following shortcuts may be used in the TRIM window to playback and mark trim

points:
Play/Pause Spacebar, |
Step back 10 frames, 1,2
Step forward 10 frames 3,4
Step back 1 frame I, E
Step forward 1 frame O,R
Mark In QW
Mark out )
Gotoin, Q
Go to out w
Go to beginning Home
Go to end End
Clear in D
Clear out F
Clear both marks G
Close Trim window C
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Importing Digital Cinema Packages

To import and preview a completed DCP (generated by any other mastering application)

P Right-click on any pane (Composition, Reels or Track-files) to Select the “Import”
option

Or, drag-and-drop the DCP folder into any pane in QMPro.
Imported compositions will be highlighted in the Composition pane.

KDMs for Encrypted DCPs can be imported using the “IMPORT” option

v v v Y

KDMs can also be dragged-and-dropped into any pane.
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Adding Subtitles to existing Digital Cinema Packages

» Import the DCP into QubeMaster Pro
o The DCP is now available in QMP for further editing and addition of
assets.
o Import the subtitles (Please refer the chapter on “Working With
Subtitles” earlier in this manual)

» Create a new copy of every reel in this composition, using the COPY-PASTE
method.
o Right-click on the reel> Select copy.
o Click anywhere in the Reel window right-click>paste

» Name the copies to reflect the changes you will be making
o “subtitled”, “edited” etc.

» Double-click these reels to open it in the Trim window and edit each reel to
make the necessary changes.
o For a subtitled version of a DCP, Edit each reel to attach subtitles...
o For adubbed language version, edit the reel to attach the dubbed audio
etc.

» Follow the procedure for all reels.

» Combine all these NEW (edited) reels into a NEW composition (named
appropriately).

» Package the Edited Composition
o This new composition does not need to be encoded. It can be packaged
directly.

» If it needs to be “Re-Encrypted”
o Right-click on the Composition and selecting the ENCODE option.
o Inthe ENCODER window, name the new encrypted composition.
o Select the “ENCRYPT” option,
o DESELECT the COMPRESS option and click the Encode button
o By ONLY selecting “Encrypt” and not selecting “Compress” the

mxfs are merely “re-wrapped” not re-encoded.
O PACKAGE this new Encrypted Composition

» Generate KDMs if this is an Encrypted Package.
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Editing Digital Cinema Packages

To implement a cut within a reel using QubeMaster Pro:
(for purposes of illustration, the workflow below assumes that a cut needs to be
implemented in Reel 1 of a feature).

» Import the Original composition into QubeMaster Pro

P Select Reel 1 of the ingested composition

» Copy and Paste it TWICE
o right-click>copy.
o Click anywhere in the window right-click>paste (2 times).
o This will create two duplicates of the first reel.

» Add an A to the name of the first copy
» Add B to the name of the second copy
» Edit Reel 1A

o To edit a reel’s in and out point, you can add the inpoint and outpoint
directly in the area provided.

Reel - FCP25fpsTestl- FTR_F_EN-XX_US-G_20_2K_}X_20110628 x|

Name IFCP25fpsTest1—_FI'R_F_EN—?(?{_US-G 20_2K_¥¥_20110623_TMP_OV Reel 1 Picture

Poster Frame I 00:00:00:00 ,:: Trim... | Duration | 00:00:4&:07] Frames | 1111]
InPoint I 00:00:00:00 F: DutPointI DD:UU:46:U?|:: Trim... I

Language  |Engiih 4
Media Stream Sync Point Trim
I video |FcPasfpsTests- FIR F BV ™| V1 =] | oo:00:00:00 F_l
¥ Audio |FcP2sfpsTest1- FTIR F ENT| Al =] | o0o0:00:00:00 F_l
I~ subtitle | =] | 00:00:00:000{= .. |
™| Projector Data | =l

oK Cancel |
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o Optionally, use the “In” and “out” buttons available in the Preview
window to select the region.

o Remember to set the Out Point of Reel 1A to the start of the portion to
cut. Close ReellA.

. | « :
ER <0 €% al» «[3 @8 aCn @@ &0F & a» aw n—

vicT =Jafe =is| = "0 EOF @OF @R &8 @Y ae
| 00:00:01:07f= Ou| 00:00:27:09[= wr | =] vew [ Towinfnr =] s fiE OK | Concel

For example, in the image above - everything BEFORE 00:00:01:07 will not
play and everything AFTER 00:00:27:09 will not play. Only the content
between these two points will play.

» Similarly, Edit Reel 1B
= Set the In Point of Reel 1B to the End of the portion to be cut.

» There are now two reels
= 1A which ENDS before the cut and
= 1B which STARTS after the cut.
= BOTH these reels should be added to a NEW edited COMPOSITION.

P Repeat this procedure for all other edits required in relevant reels.

» Combine all these NEW (edited) reels into a NEW composition (named
appropriately).

» Package the Edited Composition
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o This new composition does not need to be encoded. It can be packaged

directly.

By not re-encoding the reel, the original mxf files are retained and the
“edited” content is still available in the MXF file, but the in and out points
will be specified in the CPL and therefore the edited portions will not
play. The in and out points in the CPL will ensure that only the desired
content will play in the server.

If you want to ENSURE that the edited content no longer exists in the
MXF, then you need to Re-ENCODE each EDITED reel with the default
option of “process in-out” selected in the encoder window (this is the
default selection). This will result in new mxfs being created which only
contain the required content.

[encoder x|
Composition Name |
Destination Folder |C:-.Temp “QubeEncodes Browse... I
% Process In - Out
€ Process With Handles  In | 00:00:00:000F= Out | 00:00:00:000F=

" Process Entire Media

v Compress

[ioLuT = | |ociupEG-2000 ~|  Settings...

Max. Bit Rate (Mb/s): 250 =]
Ava. Bit Rate (Mb./s): 200

(Component Max. Bit Rate (Mb./s): 200

Gstep: 0.0002441406

=
- Audio
Sampling Rate [Same as Source 7| He Timebase conversion [Nome 7|
—Output
Sve Force Frame Rate  [Auto =] Iedl EreepRTE=D
" Raw Essence ¥ Encrypt Audic

Start Frame | 5| | Force Samping Rate |Auto [l B ——

T Creste DCDM
Composition Name |

Destination Folder |-:" QubeMedia‘\L Rintedeaved

Start Frame 0 3:

—Progress

» PACKAGE the new Composition and check it.

» Generate a KDM
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Partial or Supplemental Packages

III

DCl specifications support the concept of “Partial” or “Supplemental” packages which

do not contain ALL the assets of the original DCP.

» These “partial” packages contain only SOME of the assets, and are used in
situations where a DCP has already been distributed to a location, but now
needs to be EDITED in some way or some new assets added ( subtitles or dubbed
audio).

> A partial package will have only a partial number of assets:
- Inall cases a partial package will have a CPL, PKL, Assetmap and
Volindex,
- Additionally it can have
o newly added subtitles
o Newly added dubbed audio
o New Files missing from the original DCP

** IMPORTANT
» For a Partial Package to work the ORIGINAL DCPS with the EXACT same MXF files
must already be ingested into the server.
o In other words, the MXF assets are already available in each of the
servers and therefore do not need to be sent again.
o When the server ingests the package it will link to the existing video and
audio mxfs that have already been ingested previously.

» If the ORIGINAL DCP is encrypted, it should have a valid KDM whose validity
period matches those for the new “partial package”

» SONY has issued an advisory regarding the failure of partial packages on Sony
Servers. If the Partial DCP is intended for wide distribution, which includes Sony
servers, it is highly advisable to send a FULL DCP instead of a Partial one.

» To create a Partial Package
o Edit the reels in the composition to make necessary changes.

o Package the new composition
= |n the ASSETS tab of the Packager window, DESELECT the assets
that have ALREADY BEEN SENT (video and audio mxfs that have
already been sent in the earlier package)
=  The “cpl” asset must ALWAYS be selected
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=  Without a CPL file a server will not display the composition in the
play list.

Package Properties ASSESI
B[~ Qubelogo_Subtitled

Bl-[7 Qubelogo_Subtitled-reel-1
[ QubelLogo_Subtitied-reel-1-jp2k.mxf
»»»»» Il Qubelogo_Subtitled-reel-1-pem.mxf
iV Snohule_Akt_1_v2_24pfs.xml

< | »

ok I Cancel I

o Generate a KDM for the new Partial Package.

o Since this partial DCP is often without the video and audio mxfs, it is small
enough to be EMAILED

o Always ZIP DCP files before emailing them.
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Audio Channel Mapping and Dolby Atmos Audio

QubeMaster Pro supports various audio channel configurations based on the INTEROP
and SMPTE standards.

INTEROP DCPs do not have a formalized channel configuration, but it is highly
recommended that audio be in the following configurations:

Channel Configuration Notes
in
package| 7.1 7.1
' SDDS DS
1 L L L |Left
2 R R R |Right
3 C C C [Center
4 LFE LFE LFE (Screen low frequency effects
O Ls Ls Lss |Left surround (or left side surround)
6 Rs Rs Rss |Right surround (or right side surround)
7 HI Hearing impaired (with emphasis on
dialog)
8 VIN Visua!lylimpaired narrative (audio
description)
9 - Lc - |Left center
10 - Rc - |Right center
L ~ -- Lrs |Left rear surround
12 ~ -- Rrs |Right rear surround
13 Motion Data gygg:;onous signal (currently used by

SMPTE DCPs must have audio in any one of the 9 channel format configurations
mandated in the SMPTE specifications and used in all DCI compliant playback devices.

The channel format can be selected from the drop-down menu which becomes enabled
on selecting the “SMPTE” option in the Audio Interleaver window in QubeMaster Pro.
On selecting a Channel Format configuration the relevant channels will be named
accordingly.
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An example is below — Channel configuration format D1:

Interleaver

Channels Media

Left [

Right

Center

1

2

3

4 LFE (sub-woofer)
5 Left Surround
6 Right Surround
7 HI

] 8 wn

9 D-BOX primary

l 10 D-BOX secondary

A A

N
11 Undefined
Ny /]
12 Undefined
N i
13 Undefined
i 1|
s 14 Undefined i
¥ 15 Undefined .
s 16 Undefined .
II Channel Configuration [ChanneiFound-m v] I L
" 1|
SRC
T T S ———
W i
» Output MXF Settings [
o @ MXF Force Frame Rate |24 = Interop |
4 WAV Force Sampling Rate | Auto v |Hz | @ SMPTE [ Encrypt »
W Location i
| [I] N

Remapping Audio Channels

If an audio file is received with channels configured differently from that required by
either INTEROP or SMPTE specifications, the channel mapping can be changed within
QubeMasterPro using the Audio INTERLEAVER, accessible from the Track File pane.

For example, if an audio file with 14 channels with channel configuration L, R, C, Lfe, Ls,
Rs, HI, VI, RearSL, RearSR, and other additional channels needs to be reconfigured to 8
channelsin the L, R, C, Lfe, Ls, Rs, RearSL, RearSR configuration for an INTEROP DCP:
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e Right-click on “Track File” and select “New Multi-channel Audio File”

e Inthe INTERLEAVER window that opens, select the DCP format — in this case,
INTEROP

e Then drag-and-drop or browse to select the SAME source files for channels 1
to 6 and channels 9 and 10.

e Add SILENCE audio files to fill Channels 7 and 8 which are reserved for Hl and

VI audio.

| interteaver b § G St vd s [ty Mot =
P—

1 Left 14Channel wav

2 Right 14Channel wav

3 Center 14Channel wav E

4 LFE (sub-woofer) 14Channel wav

l 5  Left Surround 14Channel wav B
6 Right Surround 14Channel wav

7 Undefined Blank wav D
8 Undefined IBIank.wav I ] |
S Undefined 14Channel wav '
10 Undefined 14Channel wav C f
11 Undefined E f
12 Undefined E .
13 Undefined L)
14 Undefined L)
15 Undefined )
16 Undefined E

® Channel Configuration

SRC
R e e P S —
Output
e MXF Settings
© MXF Force Frame Rate |24 - @ Interop
a © wav Force Sampling Rate |Auto - ) SMPTE [™] Encrypt
Location

| nter

eave

e Select a destination to save the resultant file
e Click the “Interleave” button
e A new MXF file will be created with the required channel mapping.
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Dolby Atmos

QubeMaster Pro 2.6 supports Dolby Atmos audio.

» Dolby Atmos audio in the mxf format can be imported as a track file into
QubeMaster Pro and then added to a reel containing the picture and Main
Sound.

» DCPs with Atmos audio can also be ingested into QubeMaster Pro for further
localization.

» If the Dolby Atmos Audio track needs to be encrypted, it can be “WRAPPED” with
encryption at the track file level itself. (see the section “WRAPPING” for more
information)

To create a DCP with Dolby Atmos sound, the (non-Atmos) MAIN SOUND track file must
also be of a specific format.

» The Main Sound must be a SMPTE audio mxf file, with 14 channels of audio and
with the SMPTE channel Format 4.

» If the MAIN Sound track is not in the required format, this error message will be
displayed when trying to create a reel with Dolby Atmos audio

Reel - Untitled vede e e &J

A reel having Dolby Atmos track, must have 14 channels SMPTE audio
track with ChannelFormat-4.

Lo |

» If the Main Sound track file does not fit the above specification, it will need to be
re-wrapped using QubeMaster Pro’s Audio Interleaver (Please refer to the earlier
sections of this manual for full details on the use of the Audio Interleaver).

In the Audio Interleaver window, select the SMPTE option

Choose the Channel configuration as Channel Format 4

Browse to choose the audio MXF file for all the required channels
Specify the “stream” number for each of the channels from 1 to 14 in the
L, R, C, Lfe, Ls, Rs format

o If the Main audio has less than 14 channels, add silent audio for empty
channels (INCLUDING channel 14) — ensuring that the silent audio is of
the same duration as the other channels.

o O O O
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O O O O

Interleavel

Select the “Encrypt” option if required

Select a folder into which the new mxf file is to be saved
Interleave the audio
A new Main Sound audio track will be created in the required format, and
Channel 14 will now contain the Sync track.

C:ATEMP\QubeEncodes\NewMain Sound mdf

Channels Media Stream
1 Undefined Qubelogo_L wav [:] 1 -
2 Undefined Qubelogo_Rwav 1 M|
3 Undefined Qubelogo_Centre wav 1 B
4 Undefined Qubelogo_LFE wav [l—v
5 Undefined QubeLogo_LS wav -]
6 Undefined Qubelogo_RS.wav 1 )
i 7 Undefined Blank wav [1 v:
8 Undefined Blank wav 1 v
; 3 Undefined Blark wav [ -
| 10 Undefined Blank wav i -]
| 11 Undefined Blank.wav 1 4
12 Undefined Blank wav E
13 Undefined Blank wav 1 v
W 14 Undefined Blank wav [~
P 15 Undefined -
P 16 Undefined -
M Channel Configuration [Cha'lndmea-4 vI ]
j SRC
| Semping Rate |SameasSouce v |Hz Timebase conversion
(O MXF Settings
M @ MXF Force Frame Rate |24
f WAV Force Sampiing Rate Hz Encrypt
" Location

=

» After the Main sound has been created according to the above specifications, it
can be added to a reel and the respective Dolby Atmos audio track can be added

to the reel.

» QubeMaster Pro can playback the reference track from an Dolby Atmos file and
the Main sound in order to check sync.

» Create a composition and encode, then package
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Reel - Untitled . X
Name ReelWithAtmosAudio
Poster Frame I 00:00:00:00 = | trim... Duration | 00:00:26:00] Frames | 624|

InPoint 00:00:00:00 = OutPotntl 00:00:25:23 = | Trim...

Media Stream Language Sync Point Trim

7] video [QubeLogo_TGA_Fiat-eel-1gp2kmx v | [v1 | [ 00:00:00:00 [= [...]
7] Audio [Qube_TGA_encode reel-1-pam.mxf v | (A1 v/ [Engish ~|| 00:00:00:00 [+ [...]
7| DolbyAtmos | Audio_DOLBY-ATMOS-LEAF-448483¢ v | [A1 v Engish [ 00:00:00:00 [= [..]
[ |subtitle [ 00:00:00:00

**Dolby Atmos audio can be added to a reel only if the Main audio for that reel is in the
correct format as follows:

e SMPTE
e Channel Format 4
e 14 Channels of sound
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Storage recommendations for optimal performance

P Access source files from and store encoded files to different drives.

P SCSI, SAS or SATA drives are recommended. 6-10 drive SAS or SATA array in RAID
0 configuration for source media

P If accessing files off a network share, ensure a reliable Gigabit network
connection

» For playback
o For real-time playback of J2K files a minimum 2-way stripe (RAID 0) of
SATA drives is necessary
o For real-time playback of TIFF or DPX sequential source files; an 8-way
RAID stripe of SATA/SAS drives is recommended.

Packaging Preferences

In the EDIT >PREFERENCES option you can choose to set a Facility name and code as the
default for all packages.

To add your Facility name to the existing list, first decide on the facility code you would
like for your facility after ascertaining which codes are already in use by visiting the
website http://digitalcinemanamingconvention.com/appendix_6.asp. Then send an
email to digitalcinemanaming@isdcf.com requesting them to assign your chosen code
to your facility and to update the same on their website.

Then you may edit the “Facilities.xml” file in c>Program Files>Qube Cinema>Qube
Master Pro, to add your facility name and code.

Preferences ... L]

General | Encoder | Preview | Packager | Signer

Facility

QUBE CINEMA -

| Enable ISDCF naming convention

| Use ISDCF name as cpl file name

OK Cancel
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Error and Audit Logging

QubeMaster Pro records all errors and application logs to the Windows EVENT VIEWER.
Often, it is necessary to view or retrieve these logs for support purposes.

The event log can be accessed thus:
» Click windows “Start” and right-click on your computer name.

0 | Microsaft Sutlaok 2010 ' P
4 Internet Explorer (&4-nt) Sl

=

Xp'k‘- Snipping Toal susanzachariah
ﬂ Cubebdaster Pro (=53 Documents
. Adcbe Photeshop £54 Pactures

buisic

' Conrect 1o a Prajector

Computer
g __ Reliance Metconnect

Control Pane|

*ﬂ. Remaote Dasktop Connection

Devices and Printers
Stcky Motes

Dafault Programs
i Getting Started '

Help and Support

F Al Programs

enrch AT LT filbes =

» Select “Manage” to open the “Computer Management Console” QubeMaster
Pro
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0 1 Micresoft Outiook 2010
3 . {64 bt
o Intemet Explorer {64 bit)

\i\‘) Snlpping Tool

a Qubehlaster Pro |x54)
. Adobie Photathop €54
' Connect to o Projector

g Rellance Netconnect

k\‘ Remote Desitop Connection

Sucky Motes

susanzachariah

Documents

Dusconnect network dree.

Show on Desktop
- Dafaul
ﬂ Getting Started
Halp o
» Al Pregrams g
eorth progron i a .
‘ ey = l

» In the “Computer Management Console” window, Expand Applications and

Services logs
o Expand Qube

o Inthe rightmost pane select “Save All Events as” and save as “.evtx”
o Zip and email to support@gubecinema.com

ECnmpuhr Management

[wl& =
File Action View Help
== ~MAEE
# Computer Management {Local) Laval Date and Tima Seures < | Actions
« 1! System Tools OEmrar 11/27/2013 215:47 PM Uyire - Qube -
fTaslf S;heduler nfarmation 11/27/2013 21250 PM Uyire: ) | PEr——
- E“E::' """\’:’ @Infarmatian 11/27/2013 21245 PM Uyire P g
[Lustem iews SEror 11/23/2013 11:23:54 A Uyire T Create Custom View..
I p
» Applications and Sarvices Loas ! m;u 11/22/2013 4PQEL M Uyire Import Custom View...
S —— ;[n mation 11/22/2013 35558 PM Uyire Clear Log.
Hlntemet Explorer '.:Infmmat!nn 11/22/2013 357:29 PM Uyire B
H ey Management Sarvice ‘“Informatian 11/21/2013 LL27:30 AM Qube Filter Current Leg..
W Media Center s Warning 11/21/2013 11:27:30 AM Qube Praperties
Microsaft \Warning 11/21/2013 11:27:30 AM Qube
g fice Alerts BT 1 Benan adicnsn 1197013 13 FTTE AR Ak LR Find
- Save All Events As_.
] d | Fuzak A Lhoira =
i ‘Windavws PowerShel General [Dataile Attach a Task To this Log..
i Gaved Lags L . N
*Subseriptions System RuntimeaInterag COMEsception ( }: Exception from HRESULT. b
 Shared Folders 80040200 @ Refresh
# Local Users and Groups At Systam Runtimel i . Marshal. I FarHRIntarmal(int32 errerCacde, »
@ Parformance IntPr emornfo) U Help
& Davice Manager &t Reallmage Med islnfo_ctonString media, IntPtr keyProviderPt) FiiE -
< Stmrage at Qube Explorer MediaFileEditor. browse Click(Object sencler, Eventargs &)  Event 0, Uyire
= Disk Management Event Properties
% Services and Applications T Attach Task To This Event...
Copy b
Log Hams: Qube U Save Selected Events
Sesien Lyire Logged: 11/27/2013 215:47 PM
Fuant [i] Task Category. Mone Fiefresh
Level: e Keywords: Classic B Help b
tlrar 1Y Computer SusanFaralells
OpCade:
Mara Information:  Fuant L
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Trouble-shooting common problems in QubeMaster Pro

» Installation issues
o Check if all the necessary prerequisites have been installed as per the
installation document.
o Ensure that the same login credentials used to install MicrosoftSQL is being
used when installing QubeMaster Pro
o It has been found that Hyper-threading causes problems on some x64
installs. Disable Hyperthreading and try again.
o Ensure compatible graphics display cards
Install current/up-to-date graphics card drivers
o Ensure compatible audio cards

O

» Quicktime Source file issues
o Check if QT player is installed and all necessary codecs are installed. This can
be checked by playing the file in Quicktime Player.
o Quicktime mov files can only be imported into the 32bit version of QMPro
since there is no 64bit version of the Quicktime engine for windows.
o Check if other MXF/media file players are installed on the same system

» Encoding issues
o Check if any file in the sequence is corrupt
o It has been found that Hyper-threading causes problems on some x64
installs. Disable Hyperthreading and try again Check if any file in the
sequence is different (has alpha channel etc.)
o Check for sufficient HDD space
o If Mpeg2 encodes on x64 machines crash after each reel
i. Install Win7Tweak
o If Mpeg2 outputs crash — check mpeg 2 settings
i. For Mpeg2 DVD aspect ratio cannot exceed 1920x1080
ii. Check frame-rate — DVD cannot be 24 or 48fps.
iii. If settings say “unspecified level” then there could be problems
with output.
» Playback issues
o Check graphics card and driver
o Check if Hyperthreading is enabled.

» Final DCP issues (at theatre)
o If a3D DCP is not displaying in 3D — check if the “stereoscopic” option was
selected in the encoder window during encoding.
o If No audio plays — check the Sample-rate of the audio
o If subtitles Play out-of sync
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e SYNC POINTS were added to subtitles — this is not supported on
many projector versions.
e Partial/supplemental DCP errors with Sony servers —this is a
known issue on older Sony servers — must send a full DCP
e For errors related to Signed DCPs — try sending unsigned DCPs or
sign them with SHA256 certificates (option is available in
QMPro’s preferences)
» Source DCP issues.
o Check if KDM is valid
o Cannot ingest from a network drive
o Copying DCPs to x64 systems running Ext2FSD sometimes causes file level
corruption/failure of integrity check. Uninstall Ext2FSD.

P Subtitle issue
o Check the XML file for syntax errors

» KDM generation errors
o Root and Intermediate certificates need to be installed
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