NETWORK

MAJOR LEAGUE BASEBALL s
PRODUCTION

B R Tab Butler
MLB Network

Director Media Management & Post Production

]
” Digitized Content ’

DIAMOND

' s
i (rm
File Based Workflows...
Keeping Up With the Fklllmm
Technologies




PRODUCTIONS

“If you build it, they will come...”

WLEB BARK. ne

NIAS AR R A

MLB Network’s Studio 3 & Studio 42




OOOOOOOOOOO

Wildcard Wednesday

September 28t 2011






. i

MAJOR LEAGUE BASEBALL
PRODUCTIONS

NETWORK

MLB Network Fun Facts

@ Largest debut in cable TV history

50 Million Households on Launch — January 2009
» 72 Million Households — September 2012
» 2,000 hours per week of HD content recorded in 2010 season

» 2,500 hours per week of HD content recorded in 2011 season
3,100 hours per week of HD content recorded in 2012 season

» 3,700 LTO-4 Tapes consumed for Archive in 2010 season
9 4,600 LTO-4 Tapes consumed for Archive in 2011 season
% 6,100 LTO-4 Tapes consumed for Archive in 2012 season
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The Ball Parks MLB Network Workflow

OC-3

MLB Network
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TGV Aurora Digital
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MLB BallParkCam — ‘Hub and Spoke’ Workflows
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The Ball Parks MLB Productions Archive
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MAJOR LEAGUE BASEBALL
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MLB Productions - Archive Digitization Project

SAMMA Video

Accession Stage Tape Cleaner SAMMA Robot System
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— File Based Workflow
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BN MLB BallParkCam — File Based Workflow =

PRODUCTIONS

The “Content Wave” Statistics — 2009 Season

“Dirty Archive Games

% 50 Mb/s Video, 720p, XDCamHD50, Long GOP, 16 Audio Tracks
% 1500 LTO- 4 Tapes for 2009 Season

*MLB Network Archive - Capture Daily Program Content

* 6 — 10 Hours of Content per Day
500 LTO-4 Tapes for 2009 Season

% Annual 2009 Storage Consumption of LTO-4 = 2,000Tapes
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The “Content Wave” Statistics — 2009 Season
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[\‘ - MLB BallParkCam — File Based Workflow

MAJOR LEAGUE BASEBALL
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The “Content Wave” Statistics — 2010 Season

Front Porch Digital
Diva Archive System
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[\‘ -MLB BallParkCam — File Based Workflow

MAJOR LEAGUE BASEBALL
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The “Content Wave” Statistics — 2010 Season

% Clean Archive Games

% 100 Mb/s Video, 720p, MPEG-2, I-Frame Only, 16 Audio Tracks
% 1500 LTO- 4 Tapes Per Year

< Dirty Archive Games

% 50 Mb/s Video, 720p, XDCamHD50, Long GOP, 16 Audio Tracks
* 1500 LTO- 4 Tapes Per Year

< MLB Productions Archive - Capture up to 100 + Hours of content Per Day

% Four Encoder Versions of Every Recording

% 200 LTO- 4 Tapes Per Year
** MLB Network Archive - Capture an additional 20 + Hours of content Per Day
% 500 LTO-4 Tapes Per Year

% Annual Storage Consumption of LTO-4 = 3,700 Tapes



[\‘ -MLB BallParkCam — File Based Workflow

MAJOR LEAGUE BASEBALL
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The “Content Wave” Statistics — 2011 Season

% Clean Archive Games

% 50 Mb/s Video, 720p, XDCamHD50, Long GOP, 16 Audio Tracks
% 1500 LTO- 4 Tapes Per Year

< Dirty Archive Games

% 50 Mb/s Video, 720p, XDCamHD50, Long GOP, 16 Audio Tracks
* 1500 LTO- 4 Tapes Per Year

< MLB Productions Archive - Capture up to 100 + Hours of content Per Day

% Four Encoder Versions of Every Recording

% 800 LTO- 4 Tapes Per Year
** MLB Network Archive - Capture an additional 40 + Hours of content Per Day
% 800 LTO-4 Tapes Per Year

% Annual Storage Consumption of LTO-4 = 4,600 Tapes



[\‘ -MLB BallParkCam — File Based Workflow
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The “Content Wave” Statistics — 2012 Season

% Clean Archive Games

% 50 Mb/s Video, 720p, XDCamHD50, Long GOP, 16 Audio Tracks
% 1,500 LTO- 4 Tapes Per Year

< Dirty Archive Games (Pre-Game & Post-Game Shows included)

% 50 Mb/s Video, 720p, XDCamHD50, Long GOP, 16 Audio Tracks
* 1,800 LTO- 4 Tapes Per Year

<+ MLB Productions Archive - Capture up to 100 + Hours of content Per Day
% 800 LTO- 4 Tapes Per Year
** MLB Network Archive - Capture an additional 120 + Hours of content Per Day

% Expanded ‘Live’ Broadcast day to 14 hours in March 2012 ...
% Expanding ‘Live’ Broadcast day again in October by adding a 4 hour Morning Show

% 2,000 LTO-4 Tapes Per Year

% Annual Storage Consumption of LTO-4 = 6,100 Tapes



the MLB Archives

PRODUCTIONS Digitized
Industry
Assets
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‘ - Digitized Content ‘ E)/Ianagid
DIAMOND ptimally
for
Networked
Distribution
No baseball game is a single event, but rather a collection
of thousands of events .... DIAMOND allows us to

efficiently capture, thoroughly catalog, and visually publish
the audio-visual and statistical history of the game.
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20 DIAMOND Logger Workstations
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-~ Mining the MLB Archives
TR T The Power of DIAMOND
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20 DIAMOND Logger Workstations
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— DIAMOND STAKEHOLDERS
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Mining the MLB Archives

MAJOR LEAGUE BASEBALL
RO

The Power of DIAMOND

< Capture the Video Assets from Multiple Sources

< ‘Live’ Game Recordings and other Game Feeds (Melts, BallParkCam, etc.)

% Archive, Interviews, Field Tapes

< Catalog the Video Content
% Across Multiple Databases
% With Content Expert Loggers
% Search
< Across Multiple Collections of Information
% Customized for the Individual End User
<+ Repurpose and Monetize the Video Content

% High-speed Access to Current and Historical Content

“ Repurposing of Archives
< By the League: MLB Productions Programming, Partner Programming, and 3" Party Licensing
< By the Network: In-game Content; Broadcast Highlights

+»» Protect the Investment

+» Store On Site - Instant Access, Quick Turnaround for Production / Broadcast

«» Archive Off Site - Historical Preservation, Disaster Protection




DIAMONDView
St Web Based User Search Interface and Video Player

DiamondView

W—— :
Settings Tutorials  Logout

X
Home
Asset Name
Date From
Date To
Games Only Postgames Only Quick Search:
Digitized
Home Team
Awvay Team
Tape #
Asset Descr. .
Welcome Popular Assets:
Aurora Mame
Tape Category ...to Diamondyisw 2.0!

Event Text i .
If vou have any guestions or concerns, please contact your systern administratar,

Tags ! . —
Something not working right?

N
-]
)
n
=
=]
5
w

- The Boofean Team

People |Last Name, First Name

SURE GPME AL
Potential SURE GPME ML

Asset Search Event Search Clear

;', start. g oo r'-L?'ssSH, Telnet an... -'F-E furora Browse ["#; Dismondview -Mic.., | % MLBP_Longer - Mic,., r-.nurura Bridge v1.21 "!x Mictosoft 501 Ser., [ Diamondview g 7 QJE%!! FE % 4:STRM




DIAMONDView

it Web Based User Search Interface and Video Player

E3 DiamondView

Results

Search
Asset Name
Date From 373172011

Date To |10/18/2011

Games Only Paostgames Only
Digitized
Home Team
Awvay Team
Tape #
Asset Descr.
Aurora Mame
Tape Category
Event Text

Tags 1
= HBF - Offense

Last Name, First Name

= Jleter, Derek [ batterss |

SURE GPMNE AL
Potential SLRE GPMNE ML

Ascet Search Ewvent Search Clear

iy Start erms” r.lf' 5 SSH, Telnet an... vrg Autora Browse

f #2 DiamondWiew - Mic... r '9'; MLEP_Lagger - Mic... f Aurora Bridge v1.21 '%Q Microsoft SQL Ser... Diarmondview

Logout

Select (All/None)

20110501 _tor nya 1 BR

Derek Jeter hit by pitch.

20110515 _bos nva_ 1 =

Derek Jeter hit by pitch. Analysis onwhether or not the ball hit D, Jeter or if he faked getting hit.

20110601 _nya oak 1 B=R

Derek Jeter hit by pitch in the foot.

20110609 _bos nva 1 =4

Derek Jeter hit by pitch, Analysis on the HBP not being intentional, but the Yankees have been hit by pitches often
and they ars tired of it.

20110731 _bal nya 1 &=

Derek Jeter hit by pitch on fastball from J. Arrieta. Analysis on D, Jeter, hit right on fingars, and was hit on hand
last night by grounder. Replay of D. Jeter jamming fingers on grounder last night. B. Showalter spits out his gum in
dfa.

20110807 _nya bos 1 F=H

Derek Jeter hit by pitch on fastball by M. Albers. Analysis on some pitchers will throw at guys who try to bunt after
HR's, but probably not the case here.

SUO193]10

2 i &)mq;l_!! B 4sapn
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Assat  Event Settings Tutorials  Logout

Search X
7 MO’fﬁe g’éEerH Eesmt’s" 2

Asset Name

Date From |3/31/2011

Date To [10/18/2011
Games Only Postgames Only
Digitized
Home Team

Derek Jeter hit by pitch.
b ks B = ) 14:07:53;12 HBP, Highlight_Worthy,
Rwvay Team ; # ' o .~1.1q [B] Derek Jeter, [P] Jesse B3, Supertease, HBP
Ml . 14:08:31,19 151 cn Ruling, Home Plate nmp,
Tape # :
Umpire Eveat
Asset Descr.

Aurora Name
Tape Category
Event Text

Tags 1
- HBF - Offense

0
=}
=
n
=
o
=
w

J
14:07:53;12

20110501 _tor_nya_1
Last Nome, First Name ¢ SunMay 1 00:00:00 2011
= leter, Derek [ batter s» ] 123456789 RHE
Boxscore: TOR| O |1 1|0 |0)|0|0 0 02|60
NYY| 4 [[0][0 0|4 o oo - 5|60
SURE GPNE AL Dirty: 20110501 TOR-NYY-1-HDHTN
Potential SURE GPNE ML Clean:  20110501TOR-KY-HCARC
Proxy

Server:

Asset Search Event Search Clear RAZ201-ABML21

iy staﬂ Er-e - r_nfr’ 5 55H, Telnet an.., = rg Aurora Browse rﬁ‘ Diamondyisw - Mic.., r?? MLBP_Looger - Mic... r Aurora Bridge v1.21 r'sq Micrasoft SQL Seri.. a Diamand¥igw 7] ? Q")ﬁg MYy Si0ZPM




DIAMONDView
wrierisis. Web Based User Search Interface and Video Player

DiamondView

Asset Settings  Tutorials  Logout Quick Search (asset name)

tatest ueW'S" g'earc’ ﬁeSUItS :

Description

Fonted and treated replay of L. Morrison getting stepped on and cut by E.
Bonifacio.
Emifio :.éonifam'o, Logan Morrison Injury Replay, Pre Game

18:50:11;27
18:50:31;27

E. Bonifacio hits a foul ball down LF line. Analysis on E. Bonifacio
changing his hitting habits. He sees a lot of pitches since the all star
19:23:23;14 break. E. Perez sitting in d/o.
19:24:08;01 Founl Ball, Foul, Analysis, Hitting
Fundamentals, Player, Dugont, Cotaway,
’ Manager/Coach, LF Line, B1, 3rd Base
MESTAEE. 1 Ump, Umpire Eveat, Fair/Fonl

(ve=EE EMILIO BONIFACIO

Emilio Bniifncin , Eduardo Perez

Emilio Bonifacio singles on a line drive to right fislder Jose Constanza.
19:24:43:16 Analysis on Marling missing ©. Infante in the lineup, the offense slowed
down against the Cardinals.

Derek Lowe, Emifio Bonzfacfo, Jose 18, Line Drive, Analysis, Hitting
Constanza, Omar [nfonte, Alfredo Amezoga  Fundamentals, Player, RR, 81

0
9
)
n
3
=]
5
w

19:25:24;16

E. Bonifacio caught stealing by D. Ross A. Gonzalez and D. Lowe. Analysis
|]_7: 55:03;21 | oh a great tag by A, Gonzalez.
: MBS, FBS, WFBS, LHR, L18, Caught Stealing,

A IR H18, So-mo, Out at 2nd, Replay, Analysis,
20110808 _atl_flo_1 19:27:12;15|David Ross, Alex Gonzalez, Derek Lowe,  Highiight_Worthy, Defense Fundamentals,
#on Aug B 00:00:00 2011 Emilio '_ﬁonifam'o Baserunning, Plaver, B1, GPnBI, Applies Tag,
Tag Play, 2nd Base Ump, Umpire Bvent,
1 2 3 45 6 7 X-io, Steal, Head First Siide
Boxscore: ATL O 400 3|10
19:27:05:26 Alfredo Amezaga walks.

Bt o s e oe Derek Lowe, Emilio Eonzfacfo, Alfredo

19:27:05;26 58, &1
Dirty:  20110B0BATL-FLA-1-HOHTH Amezaga

Clean:  2011080BATL-FLA-1-HCHTN _ Alex Gonzalez grounds out, shortstop Emilio Bonifacio to first baseman
Diamond ID: 185845 Gaby Sanchez. P. Hill sitting in dfo. Analysis on E. Bonifacio needing to

o e A e e L e I R R I =S A O e M R i)
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Mining the MLB Archives

EEEEEEEEEEEEEEEEEEE

The Statistics of DIAMOND

*» Total Assets (Video Tapes & File Records) 192,536

< Total Hours of Content Logged (Approx.) 300,000

+ Total Individual Events Cataloged 4,088,805
< Total Individual ‘People’ Identifiers 5,767,117
* Total Categorizations 12,583,277
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IBM’s Approach to BIG Data

A PETABYTE

IS A LOT
OF BANWA

- 20 MILLION

FOUR-DRAWER FILING CABIMNETS
pE'r,a.ger FILLED WITH TEXT

1 13.3 YEARS

PETABYTE OF HD-TV VIDEO

'I 5 “"  SIZE OF THE 10 BILLION
o —— FACEBOOK

PETABYTES

20

THE AMOUNT OF DATA PER

. PROCESSED BY GOOGLE | DAY
PETABYTES

20

TOTAL HARD DRIVE SPACE
MANUFACTURED IN 1995
PETABYTES

THE ENTIRE WRITTEN WORKS

OF MAMNEIND, FROM THE BEGIN-

MING OF _P.EII_:CZ'_FE'I'_Z'EI:' HISTORY,
PETABYTES i ALL LANGUAGES

Source: IBM Research Presentation

MLB Network’s Approach to BIG Data
S

® 1 Petabyte of Game Footage was Stored in
our GV Library every 10 Weeks during 2011...

» 3.6 Petabytes of Data was Added to our GV
Library in 2011...

e Over 12 Petabytes of Data is currently in the
GV Library Today...

* In 2012, we will add 4.8+ Petabytes of Data to
the GV Library...

» 20-30% increase in amount of Content added
to the Library, year over year... and not slowing
down...

By the end of 2013 Season, the GV library will
be approaching 20+ Petabytes of Data...



AREA OF DISCUSSIONS — Grass Valley & Archive
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LTO Span of Data Tape
Formats

wprRIUM Eight-Generation Roadmap
m———>

Read back 2 Gens

Write back 1 Gen

Generation 1 Generation 2 Generation 3 Generation 4 | Generation & | Generation & | Generation 7
Compressed Capacity 200 GE 400 GB 800 GB 16TE 3TB BETE 16 TB

Mativa Capacity 100 GEB 200 GB 400 GB 800 GB 1.5TB 3.2TB 6.4T8

Compressed Data Rate up to 40 MBis | up to BD MB/s |up to 160 MB/s| up to 240 MB/s| up to 280 MB/s| up to 525 MB/s| up to 788 MB/s| up to 1180 MBis
Mative Data Rate upto 20 MB/s | upto 40 MBS (upto B0 MBS |uwpto 120 MB/s|up to 140 MB/s| up to 210 MB/s| up to 315 MBfS| up to 472 MB's

Mode: Compréedssd capacilies for generaliong 1-5 assume 2:1 compression. Cofmpredsed capatithes lor generaliong 6-B asdume 2.5:1 compredaion (achieved with langer compresdion history buffer).

Source: The LTO Pragram. The LTO Ultrium rosdrmap is subject tn change without notice and represents gosls snd objectives oaly.
Linear Tape-Open, LTO, the LTO lagn, Ulkrium, and the Ulkrium logo are registered trademarks of HP, IBM and Guantum in the US and ather countries.

Source: LTO Technology Presentation




LTO Generation Skipping

Avg. 5-6 year rolling window

Capacity /\A
>
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AREA OF DISCUSSIONS — Grass Valley & Archive

The Architecture

DIAMOND
A Asset Management System
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Network Attached Data Archive
Testing Workflows in the

Broadcast Environment

MAJOR LEAGUE BASEBALL
PRO

* Final Cut Pro Project Archiving

+» Developed a testing plan and were
successful in deploying an ‘Operator
controlled’ project archive workflow

within Final Cut Pro Edit
Environment.

“*Proxy Storage for Grass Valley

**Currently in development and
testing of Proxy ‘On-Line’ disk
environment being extended into
‘On-Line’ mixed Disk / Tape
environment for ‘Long-Tail Proxy
Content’

STRONG:{i]| 71

® 1 U server

®© Supports 200 million files

® Maximum File transfer Rate: 160
MB/s

STRONG:(J] 73
5
=

© 3 U server

®© Supports up to 5 billion files
® Maximum File transfer Rate: 600 MB/s



[\] Network Attached Data Archive S

CTIONS

Emerging LTO Tape Technologies

Significant Cost Reducing Technologies for Big Media...

LTFS

Linear Tape File System uLTRIUN
oY

/ « Self describing file system E

- Faster access to data

“ /. - Simple drag and drop
* / « Compatibility across environment I
!  Increased data mobility

« A single storage media standard

The major (and | would almost classify it as a breakthrough)
advance that LTFS provides is that LTFS changes tape from
application dependent to application independent.

Jerome Wendt DCIG




Discuss:
1. Proxy Challenge
2. Editor Challenge
3. DIAMOND Integration
Challenge
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