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Digital Cinema Packages

Creating an industry standaiiITERCétable Digital Cinema Package (DCP) in Qube
Master Pro involvea simple, stegby-step process
- Qeate Trackfilesfor each of thesourceimage, audio and subtitle
components individually.
- Qeate Reelsby combining these track files
- Create &Compositionby combining Reels
- Encodethe source compositiomto the Jpeg2000nxfformat (encryption
may also be performed at this stage)
- Packagehe encoded compositiomto a DCP
- Generate KDM¢$or the composition if it is encrypted

The Qub#&lasterProUl isdesigned with the above workflow in mirgda structured
approach that buildérom the bottom upg track files at the bottom to Compositions at
the top.
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Creating a DCP from Image Sequesce

Create Track Files
IndividualTrack filesnust be createdor Image (video), audio and subtitle files

QubeMaster Pro :

Edit View Help
- m Qube (Local) Name | Location
E &P Compositions 30i.sequence C:\Temp\30i.se
L..C\Y, Reels .6d1anneIQT_h264.mov C:\Qube Media
n {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
3 Tip:

3 Source files can also be dragemud-dropped into QubeMaster
Pro.
3 For image sequences, select only the first and last files of thg

ImagéeVideo Track Files

3 To create a Track file froan Image Sequencef dpx/Tiff/ Tga/BMP/J2Giles -

choosel KS abS¢ LYIF3IS {SljdzSyO0S¢ 2LIA2y ®

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

3 Specify the location to which this new sequence file is going to be saved. This
GasSljdzsSyO0Se FAE{S Aa 2yt e andis Assich,onya i K S

few KB in size (no image files are copied or created at this stage)
3 Specify the frameate of the sequence supported framerates are 24, 25, 30,
48, 50, 60, 96, 100, 120. (Please note that while QubeMaster Pro can create

QubeMaster Pro ver.2.6 Page7



QubeMaster Pro

DCPs inlathese frameratesc 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 beferDCPs in varied franrates are dispatched.

Audio Track Files

3 For multiple mono files
 Qeate atrackfilelza A y 3 (ifle$ daRX @&f &R dzNOS¢ 2L A2Y
1 Multiple mono audio files can be interleaved into the required mditannel
YET dzAAYy3 GKS aLYyGSNI SIHOSNE 6AYyR26 6KAO

&
L e s
1 Left [QubeLogo_Lwav =
2 Right IQubeLogo_R.wav |1 _:J
3 Center IQubeLogo_Cerrtre.wav I‘I j
4 LFE (sub-woofer) [Qubelogo_LFEwav |1 _'_|
5 LeftSurround  [Qubelogo_LSwav h =
6 Right Surround  |Qubelogo_RS wav [} |
7 Undefined [ | =
8 Undefined | [ =l
9 Undefined I I :j
10 Undefined [ =
11 Undefined [ | ®
12 Undefined [ [ =
13 Undefined [ | =
14 Undefined [ | =l
15 Undefined [ | =
16 Undefined [ [
—SRC
Sampling Rate ISame as Source 'I Hz Timebase conversion lNone VI
[ MXF Settings
& MXF Force Frame Rate |24 = ' Interop
C WAV Force Sampling Rate m Hz  SMPTE I”" Encrypt
Location
K El

T {LISOATe GKS | dzRA2 FAES F2NJ SIHOK OKIyySt
YVdzZYO SNAY3IE FNRBY M (2 co
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1 Select a destination folder fdhe resultant mxf file.
T /A0l GLYGSNISI @S¢ (G2 ONBIFIGS (GKS | dzRA 2
1 Digital Cinema supports 16 channels of audio. Channel mapping for

additional audio formats 8 channeludio, channel specification®r Visually

impaired and hearing impaireaudio, D-box audio etc., are describedan

later section of this manual.

3 Formulti-channel interleave@udio files with the correct channel mapping
T / NBFEGS I GNXYO1l FAE{S dzaAy3d GKS abSg ¢NI O

3 Formulti-channelinterleaved audio files with incorrect channel mapping
1 Create atrackfile@iA y 3 { KS-fileddu@asSdzaANmSE 2 LIGA2Y
1 Select the same audio file for all channels
f ReYl L) 6KS OKIyySfta o0é& &aALISOATeAy3d GKS a{i
Channel is currentlgn Stream 5, specify 5 next to the Left

Qubtitle Track Fils
3 ForDCI complian€Cingcanvaskmlor mxffileda dza SSaK&NK O] FAL Sé 2 LJ
3 ToCONVERT a .txt/asc file (in the prescribed format) into acaineas xmin

vdzo Sal aid SNt NRdd GdkdiS SEK 2 LAARd/ {
9 Thismethodis discussed in detail a later section of this manual

Create Reels

Combinerelevant Video, Audio and subtitle track files togethecreate reels.

3 RightOf A01 FyR a4S8tS800 6bSs wSSt ¢
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§? QubeMaster Pro

File Edit View Help
[—=]- f’ Qube (Local)

[+ Compositions

- r
P New Reel
o “ Tre

Explore

Import »

3 Select thandividual Image, sound and subtitle assets using the -dimpn
menu.

Reel - Untitled

Name

|Reel 1

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

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

InPoint

Language

00:00:00:00 F:
English ¥

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

IV video

Media

Stream Sync Point Trim

‘ 30i.sequence

I [

L

[ o0:00:00:00f= .. |

IV Audio

(QT-6Channel-Enc_QT-6Chdhd IESY

L«

| o0:00:00:00f= .. |

| 00:00:00:00 |:_|

I~ projector.ata | 2

L«

[ =]

Tip:

Alternatively, select all the Tradlte assets and then
drag-and-drop them into the REELS pane.

A new reel will be automatically created with these
assets chosen.

3 Nane the Reel.
3 1 asS (PisE alLyPointh deddityfrithe reelif required
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3 1asS (KS édptonso indivdidaly tlim only image or sound (for
example, to remove leaders)

3 Sync points should not be added for subtittesxcept to check fosync, after
which sync points removed from the Trim window aimdlividual subtitles should
be editedin the subtitling software

3 Create single or multiple reels as required.

CreateCompositions

3 Rightclick onCompositionand seleétb S g / 2 YLIRR aA A2y € ®

{§? QubeMaster Pro

File Edit View Help

=) m Qube (Local) l Name
@D 23.98fps_2

Expand
%3, Reels 8_SMPTE
: New Composition
“ Track File Ef"iDiDV'F: 1

Import

—_

3 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 composit
and then dragand-drop theminto the Composition pane.

A new Composition will be automatically created with these
assets

3 Select the composition parametresid specify
Composition Type

Language

QubeMaster Pro ver.2.6 Pagell



QubeMaster Pro

Studio
Rating
Aspect Ratio
x
Details |REE|S |
Name ITEst
Type IFEEtLIrE =
Active Aspect |z‘39 ~|
Language Frosn =]
Country Im
Studio / Production | -
Rating
Delete |
f Cancel

3 Click on the Reels tab and select all the reels¢Hisrcomposition.

x
o [ |

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

QubeMaster Pro ver.2.6 Pagel2



QubeMaster Pro

Encode ompositions

Encoding converts the sourdige into a DCI compliant Jpeg2000 mxf fiBefore you
begin encoding, it is important to know whether you require INTEROBCP or a
SMPTE DCP.

3 Rightclickthesourc®2 YLI2Z aAGA2y FyR aStSoOod GKS

[§7 QubeMaster Pro

File Edit View Help

= r? Qube (Local) Al
-gg;.‘; Compositions Edit
.\, Reels Copy
n Track Files o

Delete
Rename

Package. ..

Encode...

[ [ | AW

Prewview...

I Summary...

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

3 Select a destination folder for the encoded filgkis will also be the folder for
the final DCP, so ensure that there is sufficient space on the drive)

3 ¢KS at NP OS byxefal&S® fologly ehcade those regions within the
Inpoint and Outpoints specified in the Reel Tvumdow.

o0 adt NP OS & & y R enBdilés a few additional seconds or frames (as
specified)oeforethe inpoint and after the outpointd ¢ K y Rf Sa ¢ 0 @

o at N2OSaa 9 yillireshiSin theSaR thd féames being encoded,

G99y 02

SPSy (K2&a$S 2dziaiR§&istobSusad ididesrvéherat St SOG A

the entire source media file needs to be encoded irrespective of the in
and out points specified.

3 .8 RSTFlLdzZ & GKS &/ 2 YLINB aBEGIped20udd ogverih &
the sourcefile format into the Jpeg2000 mxf format.
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3 If the image needs colouspaceconversionandor aspect ratioconversion
selectthe aplINR LINR | G S F A &t ININES afabidh ieNPKLS ot NB

1 Colourspace conversion
A Digital Cinema Packages need to be in the XYZ espaae
If the source is RGB then apply tGelourSpace Conversion filt®
convert it to XYZ
A To convert RGB sources to XYZ
1 SelectRGBXYZ
1 SelectSourceColourspaceasRGB Rec709
1 Source Gamma for RGB is normally 2.2
9 Destination gamma is 2.6

A For a full description of each of tl®lour-correctionpre-processor
filters please see the section on Ryeocessing filters.

Properties x|

Color Space Conversion |

Conversion Type IRGB -XYZ 'l
2,2 =
Source Gamma I = L

Destination Gamma | 2.60 le B

[ Source ~Destination
Color Space Color Space
Red Red
Green Green
Blue Blue

White Point White Point

1 Geometry
3 Digital Cinema Packages should be in the following Aspect Ratios
1 2K-2048x858 (Scope) OR 1998x1080 (Flat)
1 4K-4096x1716 (Scope) OR 3996x2160 (Flat)
3 Use theoptions in the Geometry filter to change the aspect ratio
o0 PAD-to pad blackasPillarbox or Letterbox
0 RESIZEo scale
0 CRORto Crop
3 For HD source at 1920x1080
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o0 Convert to FLAT 1998x1080
o By Padding 39 pixels of Black in Pillarbox

x|

Geometry |

= Crop

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

Letterbox ID
Pillarbox |39

ok | cancel | ey |

A For a fulldescription of each of the Geometry ppgocessor filter
please see the section on Ppeocessing filters.

3 Aftert LILJX @Ay 3 (GKS ySOSaal Nbettheddtafaefal > Of A O
the specific Encode:
1 For J2K set the datate to:
0 between150 andl180for low quality
0 Between 18Gand 200Mbitfor medium quality
0 Between 200 and 250 for go¢@d50Mbitsis the naximum bit-
rate supported for DCI compliant playback devices
o Higher bitrates can be chosen for archival purposes.
1 Check to see if thaspect ratio displayed here is corregelse make
changes to the Geometry filter to achieve the correct aspect.

3 .8 RSTrdzZ G GKS &9y ONgerdimethe 2ackyptichiyf theh & & St S
same step as encoding@his can be deselected if Encryptiortasbe done as a
separate step later.
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encoder 3]
Composition Name
Destination Folder |D:‘\SMPTE Browse... I
(¢ Process In- Out
€ Process Wiith Handles  In | 000000000k Out|  00:00.00:000=

" Process Entire Media

—Preprocess IV Compress

[1oLur - E El [ocrupeG-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 [m Hz Timebase conversion lm
—Output
—DCP Type
' MXF
% Interop  SMPTE [V Encrypt Video
e ————————————————— X
" Raw Essence Force Frame Rate Im IV Encrypt Audio
I Encrypt Timediiext
Start Frame ;3; Force Sampling Rate IAulo VI HA S aoromic

[T_ Create DCDM
Composition Name |
Destination Folder [C\DCDH
Start Frame m
[~ Progress

1 INTERORNd SMPTE DCP Formats
Digital cinema standards have evolved over time and as a consequence the
ALISOATFTAOFGAZ2YE F2NJ I 5/L /hat[L!b¢ 5/t
MXFINTEROP (12 GKS OdzZNNBNTEROBE Wt R HYiZd @2 CiKS
specifications of the new SMPTE standard which is being implemented.

QubeMaster Pro can create DCPs in the older Jpeg2000NWDEROP
standard (referred to, in short dSITEROPCPS) and in the new BVE
Standard (referred to as SMPTE DCPs).

According to DCI specifications all Jpeg2000 DISIFERORBNd SMPTE DCPs
shouldconform to the following
3 Aspect Ratio:
A 2K-2048858 (Scope) OR 1998x1080 (Flat)
A 4K-4096x1716Scope) OR 3996x2160a(fF
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3 Colourspace
A XYZ colour
3 Framerate
A 24 fps or 48 (for 3D), Progressive for Jpeg2000EROPCPs
A 24,25, 48, 50 or 60r 12(fps for SMPTE DCPs
One big difference betweeiNTEROBNd SMPTE DCPs is the
support for different framerates (including High FraarRateg
HFR DCPdjramerates above 48fps are referred to Bi§-Ror
High Frame Rate.
However, not all servers support all the above frarates. Please
OKSO]l 6AUGK GKS &aSNIISNJ YI ydzF I Ol dzZNB NI
dispatching DCPs at frannates other tharn24 and 48.
3 Audio
A 6 channel audie mapped in the order L, R, C, Lfe, Ls, Rs
Additional channel configurations are currently not possible in
QubeMaster Pro
A 48Khz or 96Khz audio sample rate
A 24bit
3 Itis recommended thatlbreels in a compositio® S a G SOKYy A Ol f f & ¢
identical.
A Bit depth and sample rate and stereo/surround must match
for all the audio in a composition.
A Aspect ratio must match for all video content
A Compression dateate must be the same
A Itis recommended thatlbreels have the SAME m@nts ¢
meaning that if one reel has subtitles thatireelsshould
include subtitles; even if it is BlankSmilarlyit is best that all
reels must have audigeven blank audio.

1 All of the abovegparametersmust be set correctly during the encoding
proces using the various prprocesing filters in QMPro.

3 If reels were being encoded separately, combmealtiple reels together to
create the FINAL composition.

3 Framerate conversions from 24 to 25 or 25 to 24 or 23.98 to 24 can be
performed using thet C2 NOSNICINS & S2 LIGA 2y ©

3 If image framerate are being converted, then similar adjustments need to be
performed on the audio as wejlusing theSamplerate and Timebase
conversionoptions.
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3 A DCDM (tiff sequence) can additionallycreated forarchival puposes

3 J2C sequense without the mxf wrappergan also begenerated by selecting the
oRaw essenceoption.

Package a Composition to creaseDCP

During thePackagingrocessa Digital Cinema Package is created which contalinsf
the encoded track files (in the mxf format) along with five metadata files
A Cplc composition play list (.xml fil§. The Composition Playlist (CPL) defines
the sequence in whicthe reels ina movieare played. Italso refershe a A y €
frame and theduration of frames to be played within a track fde specified
in the TRIM window
The CPL also contains information about the number of reels, aspect ratio,
RdzN}Y GA2y X adyoO AyF2 SO0 ¢KS /t[ Aa aAi1l
as that in the pkso it must not be edited.
A Asset map(xml file) ¢ List of assets that are part of the DQRuid for each
track file and its path
A Pkl ¢ packaging list (.xmI¥he Packing List defines all elements/files within a
DCP.
A Volindex(xml file) ¢ identifies theHDD vol. if assets are spread across
multiple drives.
A Image, audio and subtitle mxfs (for SMPTE DCPs)
A ForINTEROBCPs,htitles (if any) areplacedin a separate foldealong with
the font file (one folder for each reefjuring packaging

3 Rightclickoni KS 9y O2RSR /2YLIR2aAdAz2y yR aSt SO
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§7 QubeMaster Pro
File Edit View Help
= r, Qube (Local) Name
@S Compositions 29.1
(\b, Reels 24_1 Enc
n Track Files :25&35—1
m 25fps_new_5
Y250
I Edit
Copy
I Paste
Delete
Rename
Encode...
Generate KDM...
Preview...
Summary...

3 adzf GALIX S /2YLRaAGAZ2Y A Ol y oS{ AP O ¢ 13BMRE A Y
0KS RAFTFSNByYyld O2YLI aAlA2DCEswihyfRltpeK Sy OK2 2 3
compositions will contain only a single PKL buthaile multiple CPLs
(depending on the number of compositions chosen)

Packager x|

Package Properties |,E\gset5 |

Name IQubELogo
Save To ID:‘DCPS‘ISMPTEDCP |

[~ SignPKL
[~ signcrL

oK I Cancel

3 Select a folder to which the DCP will be saved.
o0 The SAME folder that contains the mxf files can be chosen.
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If the destination folder is on the same drive as the encoded files, a
Gl 'wbbYé¢ gAff 06S ONBIFIGSR AyadSIR 2F |y
In both these cases, the copying process is much faster.

3 Sign the PKL and CPL files only if the composition is Encryplsel it is not
AYLISNI 6A@S G2 asStSOod GKS a{A3y /t[ktY[] 2L

3 All thefilesfor the DCP will be created in the specified location

3 /fA01 GUKS a! aasSiaé Glo FYyR SELIYR GKS (2
packaged.

x|

' Package Properties Assetsl
=l v Encrpted_1
f[v Encrptedi_ADV-2D_S_EM-¥X_51_2K_ST_ 20131022 _ET_
B Encrpted_1-reel-1
----- v Encrpted_1l-reel-1-jp2k.mxf
Lo Encrpted_ 1-reel-1-pcm.mxf

3 The CPL file is named following the DCI naming conveqtiom can be
manually edited if necessary lbpuble-clicking the CPL name.
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5
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_ireel-1jp2mxf  [Double diick to edit CPL)
i [V Encrpted_1-reel-1-pem.mxf
< [+
0K I Cancel |

3 /£t A01 &hY &ackaginglilitake]sbni® Snte the first time a composition
Aad LI O1F3aASRT aAyOS GKS al ! {19{¢& F2NIIff
Subsequent packaging (if necessary) will be much faster.
Inany case, no files will be+4mpied, only a HARDINKS will be created
whenever a package is created onto the SAME DRIVE as the encoded files.

'.F
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Creating a DCP froMideo Files

Create track files

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

QubeMaster Pro .

Edit View Help
H-- W Qube (Local) Name | Location
E"j @3 Compositions 30i.sequence C:\Temp\30i.se
L..C\Y, Reels -6d1anneIQT_h264.mov C:\Qube Media
" {4+~ QT-6Channel-Enc_QT-6Channel_66bacdf1-0e33-4580-bddd-d... C:\QubeEncode
Track File nel_8d6ebafS-7bfd-4ee7-b977-4... C:\QubeEncode
Explore Multi-file Audio Source
Image Sequence
Stereoscopic Image Sequence
Subtitle
3 Tip:

3 Source files can also be dragegud-dropped into QubeMaster

Pro.

Image/VideoTrack Files

3 To create Track Files from avi/mov/mpeg files sources.

'aS 0KS abSg ¢NI O] CAfS¢E 2LIAzyY
Browse to thdocation of the video file

The framerate is automatically detected

Supported frameates are 24, 25, 30, 48, 50, 60, 96, 100, 120. (Please note that
while QubeMaster Pro can create DCPs in all these frantes ¢ servers are not

N WU W

required to support all te 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 framerates are dispatched.

Audio Track Files

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

3 Foraudio as separateultiple mono files
T ONBIFGS + GNI O fileh tzBA @za A ¢ azNDRS @ Yidzh & ¥
1 Multiple mono audio files can be interleaved into the required mcti@nnel

YEF dzaAy3 (GKS aLYGSNI SIOSNE 6AYyR26
x|
i .3
Left IQube Logo_L.wav I q]

Right |QubeLogo_Rwav | 1

Center IQube Logo_Centre wav l 1

1
2
3
4 LFE (sub-woofer) [QubeLogo_LFEwav 1
5 Left Surround IQubecho_LS.wav l1
6

Right Surround  |QubeLogo_RS.wav [ |1
7 Undefined | |

8 Undefined

9 Undefined

10 Undefined

11 Undefined

13 Undefined

14 Undefined

15 Undefined

16 Undefined

T L L L T R SRR

|
|
|
|
12 Undefined [
|
|
|
|

—SRC

gKAO

Sampling Rate ISame as Source 'I Hz Timebase conversion 'None ']
—0

AR MXF Settings

& MXF Force Frame Rate |24 ¥ ' Interop

C wav Force Sampling Rate [Adto v|He € SMPTE I™ Encypt
(Locaﬁon

T {LISOATFE GKS
ydzYo SNR y 3¢

I dzR A 2

i Select a destination folder for the resultant mxf file.

T/t A0

GLYGSNI SI @S éle. G2

ONBI 05§

FAES FT2N) S OK OKIyySt
FNRY M (G2 co

0KS | dzRA 2

QubeMaster Pro ver.2.6

Page23



QubeMaster Pro

9 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;dox audio etc., are described a
later section of this manual

3 Formulti-channelinterleaved audio files with incorrect channel mapping

T /NBFGS I (NI O1 TFisiAg Sdzd MdaRF 20 K @ dINBOSE 2 dzdii (R

I Select the same audio file for all channels
f ReYl L) 0KS OKIyySfa o0& &LlLJSFodefatnplgfd (KS

the Left Channel is currently on Streansblect5F NRE Y (G KS G-a i NS Yé

down menu forthe Leftchannel.
Create Subtitle Track Fee

3 ForDCI complian€Cingcanvas xmbr mxffiled dza SSa K&NJXK O] TFAf Sé

3 ToCONVERT a .txt/asc file (in thegmebed format) into a Cineanvas xmin
vdzo Sal aid SN t NRdd GdkdiS SEK 2 LAAR4/ i
9 This method is discussed in detaiinma later section of this manual
Create Reels

Combine relevant Video, Audio and subtitle track files together to create reels.
3 RightOf AO1 F+FtyR aStSOG abS¢ wSSft ¢

§? QubeMaster Pro

File Edit View Help
(=] @ Qube (Local)
EE &> Compositions
AN - -
~
n‘ Tre E'-:phjgr}

Import >
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3 Select the individual Image, sound and subtitle assets using thedirap

menu.

Name IRee\ 1

Poster Frame | 00:00:00:00 ,:: Trim... Duration [ 00:01:18:00] Frames [ 1872
InPoint 00:00:00:00 F: OutPoint | 00:01:18:00 F: Trim...
Language English 20

Media Stream Sync Point Trim

% Video [301.sequence = [yt =] [ oo0:00:00:00f= .|
[a1 =l | 00:00:00:00[;;|

|QT-6Channel-Enc_QT-6Chihd

I Subtitle [ d l 00:00:00:00 ,:_,
I~ projectorData | |
o |

Tip:
Alternatively, selectlathe Trackfile assets and then drag
and-drop them into the REELS pane.
A new reel will be automatically created with these assq

chosen.

3 Name the Reel.

A4S (PwiBE alLyyAPoiniEh dzdditymithe reel.

3 1asS (KS édptdnso indivgidaly lim only image or sound (for
example, to remove leaders)
Sync points should not be added for subtittesxcept to check for sync, after
whichsync points removed from the Trim window aimdlividual subtitles should

W

be editedin the subttling software
3 Create multiple reels as required.

Create Compositions

Combinemultiple reelsto create a composition (to encode all the reels together) or
create a single reel composition (to encode each reel individually).
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3 RightOf AO1 2y [/ 2YLRaAdArAzy FTyR aStSoi

f§? QubeMaster Pro

File Edit View Help

= (} Qube (Local) Name
N l | [

Expand
L) Reels 8_SMPTE

New Composition i

u Track File Explore

Import »

1

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

A new Composition will be automatically created with thesg

assetschosen.

3 Select the composition parametres and specify:
Composition Type
Language
Studio
Rating
Aspect Ratio
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£

Details | Reels |

Name ITEst

Type [Feate =]
Active Aspect m

Language lh
Cauntry lm
Studio / Production lﬁ

Rating

—_—

O Cancel

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

Composition - Untitled x|

24 1 Encreel-1
25Fps_1
25fps_new_5

25p
Encrpted_1-reel-1
JA_24

JA_24 Enc-reel-1

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 INTEROB®CP or a
SMPTE DCP.

3 RightOf A 01 GUKS &a2dz2NOS O02YLIRairidizy | yR
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[§7 QubeMaster Pro

File Edit View Help

= m Qube (Local) Al
-gg;.‘; Compositions Edit
Qk,, Reels Copy
n Track Files o

Delete
Rename

Package. ..

[ [ | AW

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.

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

¢KS at N2POSaa aSRALE Aa o0& RSTldAdG asSd G2
Inpoint and Outpoints specified in the Reel Trim window.

o at NrOSa 2 A0

a YR
ALISOATASRO

| f S SyO2RSa | TS84
2NB (K )\y 2AYylU FYR TS

w» QJ<

i K
ST

(@]

o at N2OSaa 9 yillireshiSin theSaR thd féames being encoded,
SPSy G(K2aS 2dziaiR§gisibbsSusad inkAsesivheseSt SOG A
the entire source media file needs to be encoded irrespective of the in
and out points specified.

@ RSTFlIdz G GKS a/2YLINB&daég 2LIGA2y Aa aSt S
the source file format into the Jpeg2000 nfigfmat.

If the image needs colotgpaceconversionandor aspect ratioconversion
selectthe ad.lINR LINA | G S F A £t UNENES aFabkh ieNPKLS at NB

1 Colourspace conversion
A Digital Cinema Packages need to be in the XYZ cspaae
If the source iRGB then apply the ColourSpace Conversion filter to
convert it to XYZ:
A To convert RGB sources to XYZ
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Select RGEKYZ

Select Source Cologpace aRGB Rec709
Source Gamma for RGB is normally 2.2
Destination gamma is 2.6

= =4 -4 -9

A For a full description of eaalf the colourcorrection preprocessor
filters please see the section on Ryeocessing filters.

x|
Color Space Conversion |
Conversion Type IRGB -¥YZ 'l
Source Gamma I 2.2 j L I 48 cdfm2
Destination Gamma | 2.60 j P I 52.37 cdfm2
[ Source ~Destination
Color Space IRec 709 vi Color Space IRGB DCI-P3 "I
X ¥ X ¥
Red | 0.64 | 0.33 Red | 0.63 | 0.32
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

1 Geometry

3 Digital Cinema Packages should be in the following Aspect Ratios
1 2K-2048x858 (Scope) OR 1998x1080 (Flat)
1 4K-4096x1716 (Scope) OR 3996x2Bat)
3 Use theoptions in the Geometry filter to change the aspect ratio
o0 PAD-to pad blackas Pillarbox or Letterbox
0 RESIZEo scale
0 CRORto Crop
3 For HD source at 1920x1080
o Convert to FLAT 1998x1080
o By Padding 39 pixels of Black in Pillarbox
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x|

Geometry |

o Crop

—1 Resize
Width I 1520 Height
—¥ Black Addition

Letterbox IU
Pillarbox |39

ok | cancel | epy |

A For a full description of each of the Geometry {mr@cessor filter
please see the section on Ppeocessing filters.

3 Aftert LILJX @Ay 3 (GKS ySOSaal Nbettheddtafaefad > Of A O
the specific Encode:
1 For J2K set the datate to:
0 between150 andl180for low quality
0 Between 18Gand 200Mbitdor medium quality
0 Between 200 and 250 for go¢@d50Mbitsis the naximum bit-
rate supported for DCI compliant playback devices
o Higher bitrates can be chosen for archival purposes.
1 Check to sed the aspect ratio displayed here is correalse make
changes to the Geometry filter to achieve the correct aspect.

3 .8 RSTrdzZ G GKS &9y ONgerdimethe 2achyptichiyf theh & & St S
same step as encoding@his can be deselected if Erutign is to be done as a
separate step later.
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x

Composition Name |21

Destination Folder ID;\_SM PTE

Browse... |

% Process In- Out

" Process With Handles Inl 00:00:00:00

" Process Entire Media

= o.n| 00:00:00:000}=

—Preprocess

s a— ]

v Compress

{Dci 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

17|

—Audio

Sampling Rate |Same as Source ¥ | Hz

Timebase conversion |None pd l

—Output .
& MXF -DCP Type | -
{* Interop " SMPTE ‘ IV Encrypt Video
€ Raw Essence Force Frame Rate  |Auto = IV Encrypt Audie
I~ Encrypt Timed Text
Start Frame :3: Force Sampling Rate Ir"-J.no ¥ I Sterecscopic

T~ Create DCDM

Composition Name |

Destination Folder [C:\DCDI

Start Frame 0 Ei

3 If the image needs prprocessing filters to adjust colowpace and aspect ratio,

and adjustements made accordingly

> o s oA~

1 For a full description of each of the ppeocessor filters please seelater

section of this manual.

1 INTERORNd SMPTE DCP Formats
Digital cinema standards have evolved over time and as a consequence the

specifications for a DCI COMPLIANT DCP haveSkangf N2 Y
0KS OdzZNNBNTEROBR Wt YR HYiZidh @2 CiKS

MXFINTEROP (i 2

0KS TFTANARI

specifications of the new SMPTE standard which is being implemented.

QubeMaster Pro can create DCPs in the older Jpeg2000NWDEROP
standard (referred to, in shodsINTEROBPCPS) and in the new SMPTE
Standard (referred to as SMPTE DCPs).

According to DCI specifications all Jpeg2000 DIBIFERORBNd SMPTE DCPs

should conform to the following:
3 Aspect Ratio:

A 2K-2048x858 (Scope) OR 1998x1080 (Flat)
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A 4K-4096x1716Scope) OR 3996x2160 (Flat)
3 Colourspace
A XYZ colour
3 Framerate
A 24 fps or 48 (for 3D), Progressive for Jpeg2000EROPCPs
A 24,25, 48, 50 or 60 or 120fps for SMPTE DCPs
One big difference betweeiNTEROBNd SMPTE DCPs is the
support for different framerates (including High Frame Rate
HFR DCPdjramerates above 48fps are referred to B§Ror
High Frame Rate.
However, not all servers support all the above frarates. Please
check with the server matz¥ I O dZNBENRA& & LISOAFAOF G A2
dispatching DCPs at frannates other than 24 and 48.
3 Audio
A 6 channel audie mapped in the order L, R, C, Lfe, Ls, Rs
Additional channel configurations are currently not possible in
QubeMaster Pro
A 48Khz or 96Khz audio salepate
A 24bit
3 ltis recommended thatlareels in a composition must be
GGSOKYAOFIftfteéd ARSYGAOITf @
A Bit depth and sample rate and stereo/surround must match
for all the audio in a composition.
A Aspect ratio must match for all video content
A Compression datgate must be the same
A Itis recommended that all reels have the SAME contents
meaning that if one reel has subtitles then all reels should
include subtitleg; even if it is Blank. Similarly it is best that all
reels must have audigeven blank audio.

1 Allof the above parametres must be set correctly during the encoding
proces using the various prprocesing filters in QMPro.

3 If reels were being encoded separately, combmealtiple reels together to
create the FINAL composition.

3 Framerate conversiongrom 24 to 25 or 25 to 24 or 23.98 to 24 can be
LISNF 2 NYSR dza Ay NI {iSE RCANRS OCNI Y S

3 If image framerate are being converted, then similar adjustments need to be
performed on the audio as wejlusing theSamplerate and Timebase
conversionoptions.

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

QubeMaster Pro ver.2.6 Page32



QubeMaster Pro

3 J2C sequensg without the mxf wrappergan also bgenerated by selecting the
Raw essenception.

Package a Composition to create a DCP

During thePackagingrocessa Digital Cinema Package is created which contains all of
the encoded track files (in the mxf format) along with five metadata files
A Cplc composition play list (.xml fil§. The Composition Playlist (CPL) defines
the sequence inwhichthd St & Ay | Y2@AS I NB LI &SR®
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, syncinfoetc. ® /t [ A& &AA3AYSR YR KlFa I aKI
as that in the pkl so it must not be edited.
A Asset map(xml file) ¢ List of assets that are part of the DQRuid for each
track file and its path
A Pkl ¢ packaging list (.xmI¥he Packing List defines all elements/files within a
DCP.
A Volindex(xml file) ¢ identifies the HDD vol. if assets are spread across
multiple drives.
A Image, audio and subtitle mxfs (for SMPTE DCPs)
A ForINTEROBCPs,htitles (if any) are in a separatelfter along with the
font file (one folder for each reel).

3 RightOft AO1 2y (GUKS 9y O2RSR /2YLRaArauAzy |yR &

1§7 QubeMaster Pro
File Edit View Help
= m Qube (Local) Name

[+]-4® Compositions
O\ Reels ==

u Track Files E 25fps_1

Rename

Encode...
Generate KDM...

Preview...

Summary...
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3 adzZ GALIX S /2YLRaAGA2ya OFy 0S8 AP O1d1EBIRE A Y

[j
0KS RAFTFSNBYG O2YLR2aAlA2DCAswithfRitpeKSy OK2 2 3
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

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
Gl ! ws[ LbYé gAfft 0SS ONBIGSR AyaaSIR 27
In both these cases, the copying process is much faster.

Sign the PKL and CPL files only if the composition is Encrypleel is not
AYLISNY 0A@S G2 aStSoud GKS a{A3dy /t[ktY[] 2L

All thefilesfor the DCP will be created in the specified location

/| £tA01 GKS a'! aasSiaéd Glo YR SELI YR GKS (2
packaged.
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-Package Properties Assets I
EII7 Encrpted_1

x|

W Encrptedi_aADV-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

3 The CPL file is named following D€l naming conventionbut can be
manually edited if necessary by doudkcking the CPL name.

x

Package Properties Asetsl
Encrpted_1

W Encrpted1_ADV-2D_S_EN-XX_51_2K_ST_20131029_BT_IOP_OV
[v Encrpted_1-eel-1

----- v Encrpted_1-reel-1-jp2k.mxf
‘.. Encrpted_i-eel-1-pem.mxf

[Double dick to edit CPL |

[»]

(0] 4 Cancel |

3 /£ A01 &hY &ackaginglilitake]sbni® Snte the first time a composition
Aad LI O1F3aISRT aAyOS GKS &l ! { I 9toréd. F2 NJ | € £ 7
Subsequent packaging (if necessary) will be much faster.
In any case, no files will be-oepied, only a HARDINKS will be created
whenever a package is created onto the SAME DRIVE as the encoded files.
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3D Stereoscopi®CPs

Creating Track files frorStereoscopic Image Sequences

3 Left Eyeand Rght Eyeimage sequenceis separate folders
T 1'aS GKS yS¢ a{(GSNB2a02LIAO LYIF3IS {SljdzSyO
1 Point to the first and last files of the Left and Right eye image sequence

3 Left Eyeand Rght Eyeimage sequences a single folder
T 1aS GKS yS¢ aLYFI3AS {SljdzSy0Sé¢ 2LIA2Yy
1 Point to the first and last files of the combined image sequence
1 Specify the frameate as 48fps

Creating Track files from Stereoscopiaeo Files

3 3D Interleaved video filat 48fps (Left Eye and Right Eye interleaved)
T 'aS GKS abSg ¢NI O] FAESE 2LIA2y P

3 Two separatevideofiles (Left Eye and Right Eye separate)

f CANE(G-dztt)d6 NS DK AYRAGARdAzZ & Y20 FAf
GKS aNI ¢ SaaSyOoSeé¢ 2LIA2y Ay (kK&
as 125Mbits (discussed in the ENCODING section).

| After the mov files have been convertedtosequric 2 F a2nH O¢é¢ TFAf Saz
YyS6 aaliSNB2a02LIAO AYIF3AS aSldzSyO0Sé¢ 2LIA?2
sequence separately.

f Wrap this into an mxf without ©2 YLINS A4 aAy 3 o6& RSaSt SOGAY:
option in the encoder window.

S
Sy o

Audio Track Files

3 For multiplemono files
T ANBFGS | (NY O fileh tizRA @za A F zNDR S & YIidzh @ ¥
1 Multiple mono audio files can be interleaved into the required mdittannel
YEFT dzaAy3 GKS aLYGSNI SIFOSNE 6AYyR26 6KAO
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Channels Media

x

Left |QubeLogo_Lwav

Right lQubecho_R.wav

Center lQubeLogo_Cemre.wav

}
2
3
4 LFE (sub-woofer) [Qubelogo_LFEwav
5  Left Surround |QubeLogo_LSwav
6

Right Surround IQubecho_HS.wav

7 Undefined |

8 Undefined

9  Undefined

10 Undefined

11 Undefined

13 Undefined

14 Undefined

I

I

I

I

12 Undefined |
I

I

15 Undefined |
I

Ll el Lef e B L L] b e B L L] e L] L) L

16 Undefined

~SRC

Sampling Rate ISame as Source 'I Hz Timebase conversion iNone '[

—Output

MXF Settings
& MXF Force Frame Rate |24 v % Interop
€ viny Force Sampling Rate [Ato ¥ Hz ' SMPTE I™" Encrypt
(Location
l i

f Specify the audio file for each channel and alsadpef & (1 KS dadNBI Y
YdzZYo SNAY3I¢E FNRBY m (G2 co
1 Select a destination folder for the resultant mxf file.
T / tA01 AGaLYGSNISI @S¢ ONBIGS GKS | dzRA 2
1 Digital Cinema supports 16 channels of audio. Channel mapping for
additional audio formats 8 channeludio, channel specificationfor Visually
impaired and hearing impaireaudio, D-box audio etc., are described a
later section of this manual.
Formulti-channel interleavedudio files with the correct channel mapping
T /NBFHGS I GNIO1¢CNAOE adaaRhyFa ZKEAZY Ss
Formulti-channelinterleaved audio files with incorrect channel mapping
T / NBFGS I GNIF O1 TFiaFfAS Sdzad M3RA 20 K 2 dZINDOSE &2 dzbii (A

I Select the same audio file for all channels
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f ReYl L) GKS OKIyySfa 0¥dXpISOEBSLEY I (KS

Channel is currently on Stream 5, specify 5 next to the Left

Create Subtitle Track Fee

3 ForDCI complian€Cing;canvas xmbr mxffiled dza SSa K& NJx 0
3 ToCONVERT a .txt/asc file (in the prescribed format)an@necanvas xmin
vdzo Sal aid SNt NRdd GdkdiS SEK 2 LAAR4/ i
1 Thismethod is discussed in detail a later section of this manual
Create Reels
Combine relevant Video, Audio and subtitle track files together to create reels.
3 RightOft AO1 YR aSft SO0 abSs wSSt ¢
File Edit View Help
(=] m Qube (Local)
E@ Compositions
T oo |
o “ Tre E:‘:plljrr:—
Import >
3 Select the individual Image, sound and subtitle assets using thedirap
menu.
Page38
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Name IRee\l

Poster Frame [m': Trim... Duration [ 00:01:18:00] Frames [ 1872
InPoint ImF OutPoint ImF Trim...
Language [h

Media Stream Sync Point Trim

% Video [301.sequence = [yt =] [ oo0:00:00:00f= .|
[a1 =l | 00:00:00:00[;;|

|QT-6Channel-Enc_QT-6Chihd

| g [l e =i
I~ projectorData | |
[

Tip:
Alternatively the image, audio and subtitle track files may |
selected together and dragged into the Reels pane.

The ReeWindow will be opened with these assets
automatically selected

3 Name the Reel.

3 1 48 (iFGiBE Gy iPoimgh dedditryite reel.
3 1asS (KS éadptdonso indivgidaly lim only image or sound (for

example, to remove leaders)

3 IMPORTANT
While trimming a 3D file, care must be taken to ensure that L Rrfdames are
trimmed together, so for evergneframe that needs to be removed,ghysical
frames (L and R) will be trimmed.

WMPTro ensures that trimming is always performed starting wité@ £ frame
only.

3 Sync points should not be added for subtittesxcept to check for sync, after
whichsync points removed from the Trim window aimdlividual subtitles should
be editedin the subtitling software

3 Create single or multiple reels as required
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Create Compositions

Combinemultiple reelsto create a composition (to encode all the reels together) or

create a single reel composition (to encode each reel individually).

3 RightOf AO1 2y [/ 2YLRaAAGAZ2Y | yR aStSo

{§? QubeMaster Pro

File Edit View Help

= r’ Qube (Local) Name
P | -23.98fps_2

Expand
L), Reels 3_SMPTE
: New Composition
“ Track File Explore 1
1 Enc
Import

—_ =

Tip:
Alternatively, select all the Reels associated with a

composition and then dragnd-drop them into the
Composition pane.

A new Composition will be automatically created with

3 Select the composition parametres and specify:
CompositionType
Language
Studio
Rating
Aspect Ratio
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ﬂ

Details | Reels |

Name ITEst

Type [Feate =]
Active Aspect m

Language lh
Country lm
Studio / Production lﬁ

Rating

—_—

O Cancel

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

x
o [ ]
X STV GG

24_1_Enc-reel-1
25Fps_1
25fps_new_5

25p
Encrpted_1-reel-1
JA_24

JA_ 24 Encreel-1

Edit.,

Cancel |

Encode compositions

Encoding converts the source file into a DCI compliant Jpeg2000 mxf file. Before you
begin encoding, it is importanio know whether you require atNTEROMBCP or a
SMPTE DCP
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3 RightOf A O]

7

G§KS az2dz2NDS

[§7 QubeMaster Pro

File Edit View Help

O2YLRaAGAZY

=- E’ Qube {Local)
ﬁa Compositions
N Reels

n" Track Files

MName

Edit

Iy R

3 { St SOGSTRIOKhS / @t L/ ¢ 2LJWiA2y Ay GKS
IMPORTANT for Stereoscopic DCPs.
Encoder x|
Composition Name  [Stereoscopic
Destination Folder |D:\DCPs\Stereoscopic Browse... I
% 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
Fe|
—Audio
Sampling Rate ISame as Source 'I Hz Timebase conversion INone ']
—Output
= DCP Type
10 IV @ Interop " SMPTE I” Encrypt Video
" Raw Essence Force Frame Rate IAuto VI I Encrypt Audio
™ | Encrypt TimedText
Start Frame | 0—=] | Forcs Samping Rate |Auto I H] & Stereoscopic
P— Create DCDM
Camnnsifinn Name |
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3 In the Encodemwindow, enter a name for the new encoded composition. This
name will be retained in the final DCP, so ensure that the naming is succinct.

3 Select a destination folder for the encoded files (this will also be the folder for
the final DCP, so ensure that tleais sufficient space on the drive)
3 ¢CKS atNPOSaa aSRAIFIE A& o0& RSTFlLdzZ G asSa G2
Inpoint and Outpoints specified in the Reel Trim window.
o Gt N2OSaa 2AGK I IFyRfSa¢g SyO2R
specifiedd ST2NBE (GKS AyLRAYy(d FyR | T8

-
i oax

I ¥S¢
NJ G§KS
o Gt N2 OSaa 9 yilliireshIiSin theSaR the fleames being encoded,

SPSy (K2a$S 2dziaiR§istobpSusadinddsasévheieSt SOG A

the entire source media file needs to be encoded irrespective of the in

and out points specified.

3 .8 RSTFldA G GKS a/2YLINBaa¢ 2LJaA2y Aa asSt S
the source file format into the Jpeg2000 nfigfmat.

3 If the image needs colotgpaceconversiorandor aspect ratioconversion
selectthe aplINR LINR | G S F A £t INRNES afabidh ieNIPKLS ot NB

1 Colourspace conversion
A Digital Cinema Packages need to be in the XYZ cspaae
If the source iRGB then apply the ColourSpace Conversion filter to
convert it to XYZ:
A To convert RGB sources to XYZ
1 Select RGEYZ
1 Select Source Cologpace afRGB Rec709
1 Source Gamma for RGB is normally 2.2
9 Destination gamma is 2.6

A For a full description of eacH the colourcorrection preprocessor
filters please see the section on Ryeocessing filters.
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£
Colar Space Conversion |
Conversion Type IRGB -XYZ I
Source Gamma I 2.2 j L I 48 cdfm2
Destination Gamma | 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 |.3,5.~, |-:|.33 Red ||:|.-33 IEI.32
Green I 0.3 I 0.6 Green I 0.265 I 0.69

Blue 055 [0:08 Blue [os [0:08
White Paint | 0.3127 | 0.328 White Point | 0.314 | 0.351

OK |  Cancel | appy |

1 Geometry
3 Digital Cinema Packages should be in the following Aspect Ratios

1 2K-2048x858 (Scope) OR 1998x1080 (Flat)
1 4K-4096x1716 (Scope) OR 3996x2Bat)
3 Use theoptions in the Geometry filter to change the aspect ratio
o0 PAD-to pad blackas Pillarbox or Letterbox
0 RESIZEo scale
0 CRORto Crop
3 For HD source at 1920x1080
o Convert to FLAT 1998x1080
o By Padding 39 pixels of Black in Pillarbox
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x|

Geometry |

o Crop

—1 Resize
Width I 1520 Height
—¥ Black Addition

Letterbox IU
Pillarbox |39

ok | cancel | epy |

A For a full description of each of the Geometry {mr@cessor filter
please see the section on Ppeocessing filters.

3 Aftert LILJX @Ay 3 (GKS ySOSaal Nbettheddtafaefad > Of A O

the specific Encode:
1 Setthe datarate to:
0 Between150 and180Mbits for low quality
0 Between 18Gand 200Mbits for medium quality
0 Between 200 and 25WMbits for goodquality
250Mbitsis the maximum bit-rate supported forplayback on
DCI compliant playback devices
o Higher bitrates can be chosen for archiyalrposes.
1 Check to see if the aspect ratio displayed here is cogette make
changes to the Geometry filter to achieve the correct aspect.

3 .8 RSTlLdzZ G GKS &9y ONgeidinthe 2ickyptichiyf thek &
same step as encoding@his carbe deselected if Encryption is to be done as a
separate step later.
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X
Composition Name
Destination Folder ID:‘\SMPTE Browse... |
% Process In- Out
€ Process WithHandles In |  00.00.00:0001= Out|  00:00:00000}=
" Process Entire Media
—Preprocess v Compress
[10LUT - [+] o1 JPEG-2000 x| _ Seftings...
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—E'
—Output T 1
& MXF DCP Type
{* Interop (" SMPTE V¥ Encrypt Video
" Raw Essence Force Frame Rate  |Auto d V' Encrypt Audio

= | Encrypt TimedTiext

Start Frame I :5: Force Sampling Rate IAulo 'I Hz §I™ Stereoscopic

1 INTERORNd SMPTE DCP Formats
Digital cinema standards have evolved over time and as a consequence the
ALISOATFTAOFGAZ2YE F2NJIF 5/ L /hat[L!b¢ 5/t
MXFINTEROP (12 GKS OdzZNNBNTEROBE Wt R HYiZd @2 CiKS
specifications of the new SMPTE standard which is being implemented.

QubeMaster Pro can create DCPs in the older Jpeg2000NWDEROP
standard (referred to, in short dSITEROPCPS) and in theew SMPTE
Standard (referred to as SMPTE DCPs).

According to DCI specifications all Jpeg2000 DISIFERORBNd SMPTE DCPs
should conform to the following:
3 Aspect Ratio:
A 2K-2048x858 (Scope) OR 1998x1080 (Flat)
A 4K-4096x1716 (Scope) OR 3996x2160 (Flat)
3 Colourspace
XYZ colour
3 Framerate for 3D DCPs
A 48 (24fps per eyelor Jpeg2000NTEROPCPs
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A 48 (24fpsper eye) 96 (48fps per eye)or 120fps(60fps per eye)for
3DSMPTE DCPs
One big difference betweeiNTEROBNd SMPTE DCPs is the
support for different framerates (including High Frame Rate
HFR DCPdjramerates above 48fps are referred to Bi§-Ror
High Frame Rate.
However, not all servers support all the above frarates. Please
check with the server matz¥ I O dzZNBENRa aLISOAFAOI GA2
dispatching DCPs at frannates other than 4&s 3D
3 Audio
A 6 channel audie mapped in the order L, R, C, Lfe, Ls, Rs
Additional channel configurations are currently not possible in
QubeMaster Pro
A 48Khz or 96Khz audio saraphte
A 24bit
3 ltis recommended thatlareels in a composition must be
GGSOKYAOFIftfteéd ARSYGAOITf @
A Bit depth and sample rate and stereo/surround must match
for all the audio in a composition.
A Aspect ratio must match for all video content
A Compressiomlata-rate must be the same
A Itis recommended that all reels have the SAME contents
meaning that if one reel has subtitles then all reels should
include subtitleg; even if it is Blank. Similarly it is best that all
reels must have audigeven blank aud.

1 All of the above parametres must be set correctly during the encoding
proces using the various pgprocesing filters in QMPro.

3 |If reels were being encoded separately, combimeltiple reels together to
create the FINAL composition.

3 Framerate conersions from 24 to 25 or 25 to 24 or 23.98 to 24 can be
LISNF 2 NY SR dzad Ay NI {KSE RCANRS OCNI Y S

3 If image framerate are being converted, then similar adjustments need to be
performed on the audio as wedlusing theSamplerate and Timebase
converson options.

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

3 J2C sequensg without the mxf wrappergan also bgenerated by selecting the
Raw essenception.
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Package a Composition to create a DCP

During thePackagingrocessa Digital Cinema Package is created which contains all of
the encoded track files (in the mxf format) along with five metadata files
A Cplc composition play list (.xml fil§. The Composition Playlist (CPL) defines
the sequence inwhichthd St & Ay | Y2@AS I NB LI &8SR®
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, syncinfoetc. ® / t [ A& &AA3AYSR FyR KFa I aKI
as that in the pkl so it must not be edited.
A Asset magxml) ¢ List of assets that are part of the DCQRuid for each track
file and its path
A Pkl ¢ packaging list (.xmIThe Packing List defines all elements/files within a
DCP.
A Volindex(xml) ¢ identifies the HDD vol. if assets are spread across multiple
drives.
A Image, audio and subtitle mxfs (for SMPTE DCPs)
A ForINTEROBCPs, htitles (if any) are in a separate foldafong with the
font file (one folder for each reel).

3 RightOf A 01 2y GKS 9y O02RSR /2YLRaAdArzy yR ast
File Edit View Help
(=] m Qube (Local) Name
[+ Compositions 241
% Reels .24_1_Enc
n Track Files E 25fps_1
EZSfps new_5
(LY 250
Edit
I Copy
Paste
Delete
Rename
Encode...
Generate KDM...
Preview...
Summary...

3 adzZ GALX S /2YLRRaArAlAzya
A

Oy 0S{ A0 dEFEmRE A Y
0KS RAFTFSNByYylG 0O2YLRa A

l.j
DCREsvith fuRiplel KSy OK2 2 3
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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

3 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
Gl ' ws[ LbYeé gAfft 0SS ONBIGSR AyaaSIR 27
In both these cases, the copying process is much faster.

3 Sign the PKL and CPL files only if the composition is Encryplsel it isnot
AYLISNY 0A@S G2 aStSoOoud GKS a{A3dy /t[ktY[] 2L

3 All thefilesfor the DCP will be created in the specified location

3 /tA01 GKS a!aasSiaaég Glo yR SELIYR GKS (2
packaged.
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-Package Properties Assets I
EII7 Encrpted_1

x|

W Encrptedi_aADV-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

3 The CPL file is named following the B&hing conventiorg but can be
manually edited if necessary by doudkcking the CPL name.

x

Package Properties Asetsl
Encrpted_1

W Encrpted1_ADV-2D_S_EN-XX_51_2K_ST_20131029_BT_IOP_OV
[v Encrpted_1-eel-1

----- v Encrpted_1-reel-1-jp2k.mxf
‘.. Encrpted_i-eel-1-pem.mxf

[Double dick to edit CPL |

[»]

(0] 4 Cancel |

3 /£ A01 &hY &ackaginglilitake]sbni® Snte the first time a composition
Aad LI O1F3aISRT aAyOS GKS al ! {1 9{éd F2NJ It T
Subsequent packaging (if necessary) will be much faster.
In any case, no files will be-oepied, only a HARDINKS 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 unlockhem. Eachencryptedmxffile has a separate key.

To playbaclanencrypted DCBn anyplayback devicer server thesedecryptionkeys
need to besentto the devicevia a KDM (Key Delivery Messagayying these &ys.

IMPORTANT NOTE:

A The KDM is specific for a composition.

A Two compositions cannot share a KDM evehéfytcontain the SAME mxf
files.

A KDMs can be generated only after a Composition has Be€DKAGED.

A If a Composition has been packaged twigachpackageccompostion must
have a separate KDMhich containsthe CPL UUID and will unlock the assets
only for that composibn.

A Before generating a KDM the following are necessary:
f The digitakertificate forthe servert KA & A a | tever Ol £ £ SR
O S NIi A, &nkl © binig&eor each playback device.
1 The Certificate chain (Root and Intermediate certificates) for the server
model must beavailable in the windowE€ertificate Manager.

 faneNNRNJ F LILISEFNR adl GAy3 a{)\aySNJ OSNI AT

/éNJ’J)\TA()ldééz i
T ¢2 Ayaidlf I OS
/| KFEAyace

3 To generate a KDM, ritdelick the ENCYPTEB.CKAGEEbmposition
o (Note: if the composition is not encrypted and/or packaged, the
GDSYSNI S Y5a¢ 2LIiA2y gAtt y2a4 o0S |

3 KDMs can be generategither for onecertificateat a timeor for multiple
certificates placed within a folder (one level of subfolders)

3 Validity period for a KDMan be specified in hours, dayspnths and years.

3 There is an option to disable or enable Watermarking. This is done by deselecting
the watermarkingoptions. 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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3 The status of the KDM generation process is updated i S

Generate KDM

G{ G Gdzaé

X

—Time Window

Start Time I'l"'.n'ed, 30 Oct 2013 1:00:19 PM

Stop Time I Fri , 29 Mov 2013 1:00:19 PM

—Package Name

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

—Recipient Certificate (DER/PEM)

{¥ CreateakKDM " Create multiple KDMs

QXI-00082-12-12(SHA258)

—Output Folder

ID:'n,KDM

—kKdm Status

—Watermark Flags

W watermark Picture
v watermark Sound

Generate I

Close

LF Iy SNNBNJ G{A3IYySNI OSNIOUATFTAOIOGS R2Sa yz2i
means that the CERTIFICATE CHAIN for th\at particular certificate has not been installed.
t £ SFaS NBTFSNI GIKSTALVNSAGwW ¢ALSCAO/AI2¢y0 2/y1 1oL b { € ®

Installing Certificate Chains

Y5aa INBE 3ISYSNIGSR F2NJ I &ASNBSNDa atSth ¥¢
certificate is part of a CHAIN whicbntains a ROOT certificat@e or more
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INTERMEDIATE certificatesd aLeafcertificate These Root and Intermediate
certificate authenticate the validity of the leaf/receiver certificate and must be installed
Ay (GKS vdzoSal aGSNItNR adaeaidsSyQa OSNIATFTAOIGS 3

To install the certificatechain

3 ** Launch QubeMaster Pro in t*dDMINSTRATOR modéy rightclicking on
the QubeMAster Pro icon and selectiRtyN AS ADMINSTRATOR
3 Ly vdzoSaladSNItNRQa aGCL[9¢ YSydzz aStsSo
GKS / SNIAFAOFGSYLEBENEY FAES yR &St SO
3 The Certificate chain will now be added to the certificate store and the KDM
generation process can continue.
3 If, due to facilitywide network security implementation, the system does not
allow the certificate chain to be installed correctly usihg itbove method, the
procedure described belowy @& ! YOKIF AY A Y IneedS el TAOF S / K|
followed.

0 L
aL

{2YS YIydzZFlI OGdzZNENDN&a OSNIAFAOFIGS OKFAya KIF@S
certificate store during the installation of QMPversion 2.6 but chainsfor new server
modelswill need to be importedo continuously update the certificate store

The root and intermediate certificates are common to all servers from a specific
manufacturer for a specifiserver version and typeln other words, ananufacturer can
have different chains for different server models. t8is process of importing root and
intermediate certificates neesbe performedonly once for a specific server typeut
chainsfor new server modelwill need to be importedo continuously update the
certificate store.

How to Identify if a Chain Has Been Installed

3 Renamethé S NIi A fldeiensid®RANI 0 KS NBOSAGBSNI OSNIAFAC
G ®ONI ¢ @

3 Doubleclick and open the certificate file.

3/ tA01 2y 4/ Sablifkhe sedificate\cBayh istinktalldd €orrectly, 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
;] SMLE.Dolby256-CAT862-00097da8

Yiew Certificate |
is certificate is.OK.
Learn more about certification paths
x|
3 If the chain is noinstalledthere will be a warning symbol next to the certificate
(as below)
Certificate x|
P
~ Certification path

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

Yiew Certificate

Certificate status:

e issuer of this certificate could not be found.

Learn more about certification paths

x|

3Ly GKA&a OFasSz GKS YIydzFl Ol dzaa®NDRa / SNIUAFAC
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 cerificate chainOl yy 24 06S AyaidlfftSR @GAlF GKS &L YL
option, theni KS OSNIAFTAOIGS OKI Ahgrodfdad &G FANBRG 06S 4
intermediate certificates identifiednd thenimported directlyinto the Windows

certificate store.

3 There argwo ways to unchain a certificate chain
Using Notepad
laAy3d GKS G22t &! yOKI Ay »SESE
1 Unchaining Using Notepad
0 Open the certificate chain in Notepad.
o 9yl ofS &22NR 2 NJ LXE
o LT Ad A& AYRSSR I OKIFIAYy>X AG Ydzald RAA
beginningwiththei SEG &. 9DLb / 9we¢LCL/ ! ¢9é LINB
YR da9b5 /9we¢LCL/!¢9¢ F2f{f26SR o0& p
o Copy paste each of these paragraphs (INCLUDING the hyphens) into a
new notepad file Name each notepad file (use any nanteloes not
matter)
wSYy Il YS i KiSS ysadhizB/i ¢ 2S Ex DONII € @
0 The chain is now ready to be installed

o

T USING UNCHAIN.EXE
G! vy OK I IsyicluBet @ #e utilities folder of the QubeMster pro
installer.

o/ 2L 4! yOKIFIAYy®SESE YR GKS OSNIATAOL
c\temp\unchain.
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_— =101 x]
‘GOV[ " < TEMP ~ Unchain v [@] I Search Unchain @j

File Edit View Tools Help

Organize v Indudeinlibrary v  Sharewith ¥ Burn  New folder =~ 0l @

= 2 7
2 Favorites 21 Name I Date modified | Ty

I Desktop || cert_chain_Dolby256-CAT862-510392.pem 10/12/2009 1:29AM  PE

4 Downloads {# unchain.exe 11/26/2008 8:42PM A
1= 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

eﬂ Network

@ Control Panel

5 _Dacyda Rin :I ‘I l .ﬂ

o Rund! yODKBHSESE FNRBY GKS /haa! b5 LINEBYLI
A Clicky (GKS {¢!we YSydzZ ODSBEAONASEE S
folder.
A RIGHTCLICK on the Command Prompt icon and chdoge! b
l{ !'S5aLbL{¢w! ¢hweéd

"

|3 windows Media Player - —
&) windows Mobile Device Center
-4 XPS Viewer
7-Zip
. Accessories z iah
[__] Calculator n
Open s
@3 Connect to a Nel Lo
¥ Run as administrator
B= ConnecttoaPro 5
- x Open file location
-1 Getting Started 7 >
@ Math Input Pane a Shred File
| Notepad
@3l Paint Scan for Viruses...
%, Remote Desktop Pin to Taskbar
i57 Run Pin to Start Menu =
OO iy
“# Snipping Tool Restore previous versions
L Sound Recorder hd Printers
Sticky Notes Send to v
@ Sync Center Cut ograms
= Windows Explore Copy
8 windows Mobility Support
= Delete
=\ WordPad
Rename
| . Ease of Access
System Tools Properties
, TabletPC
. Windows PowerShell -
< Back
I Search programs and files =) Shut down vl —
|~ Inbox - Microsoft Outiook | e o Files to send to dlier

o Inthe command prompt type the path where you have saved
Gdzy OKF Ay dSESé d Ly (CHAtampSichaviadt S @& 2 dz
KAG a9y iSNE 2y GKS 1S@o62F NRO®

Q\
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o Nowtyped dzy OK | foliowes Byfhé& path where the chain is and
the path where you want to save ¢hertificates to after unchaining.

.| Administrator: 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\unchainO S NJi W OK I A yV W 5 Asfthe pathpainknyg LIS Y
to the certificate chain and:\temp\ unchainis the path specified for
saving the resultant certificates.

0 9b¢owé 2y (&KSi2Bo02hANRIPSELOdziS G(GKS
function and the individual certificates will now be available in the
LI G K & LISOA T A StBop\urichaifi). Théy il beOF &S OY
numbered 1, 2, 3 etc.

IDENTIFYING ROOT AND INTERMEDIATE CERBIFICATE

3 Identify theroot and intermediate certificates by following the examples below:
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