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Our Mission:
Digitize the Entire Collection

Bring the ‘dark archlve interthe light*
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Consueng Mess Cluzptitias!
CONSIIME




Overall Digitizaton Goals

o Archivel s essentially a permanent: data Set
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— Vid=o gt jts 1
— Filrn scanned 2t resolu't]on acluzll to trie nignest zvailzaole

or) filrr)
4096 x 3112 for 1omnrn; 8192 ¢ 6224 for 3511 in develoormert
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Overall Digitizaton Goals

o Use as much offsthe-shelif products as feasile

S IV ERNICEMSIGMWIILE CUSTEINSOIVARE oml\/
WIHERECOIINERCIEINOEUCHCEITNGINIINIIE
> Usaindustry starndarels 215 rdcer 25 09ssigle

— Most video forrnzits were crezitad using stariclzrds
1 Wealy; WY reinvert tnie wneel for oreservation?
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Overall Digitizaton Goals

s Video:
o PEGR000 Iossless  (rreversille Sx3) (ISOrl5444)
SIVIXEO RS

> Flleak (olzinneel)
> JPEGZ000 |gsslass wiis MAF QP Lz Wirslggar (gozll)
SSHBIELETINE I)ed l2ney: D witr SYWYE zicio

S A PGPS INIZ)NIEEG2AIIONIGSSIESSIEN COBITEOM
rlvrnlrul—*rwm VT I OfS

—_— ] o

) Aurlw
> 96 krlz/24 vit BWE RF64 (Broacdcast Wave Forrriat)
> Lirnited rr Je'tadaza capaollities: looking at MLAF OP1Lz
Wralooer for rriore rretadata in aucdio- Jnl\/ files as well
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Tre first oracticzl rroving ez ge
corforassion striclere triat cdoase’
ERFOVW elWelY olcture coniterit ir) ey Wely.
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Why JPEG2000?

JPEG2000 Other compression systems

o Anjinternational o Normathematically,

I Tnie flese zlniel ety OLIEN; S'ir.ar‘]clarclilzecl
oy sta m],m] zed COPIESSIGIIISCHEITIE
corfloression sanerrle > Oinar nzve licensing
Erlzlt fzs 2 truly slgragrrerts tret riz)ve
rneitnesnztically lossless legzl] or ternooral issues
HGEE > Mlany are vendor

> No LA (Licensing soecific and tnus used
Agresarrent) tnat nas =it trie wrirns of tre
Issues rranufacturer
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Why JPEG2000?

JPEG2000 Other compression systems
e VIPEG) it's a s VIPEG s a teolkit,

> Wavyalsi gzsed) MplEMENTAHENSIEXISE
for tne sanme
ororfile/lavel & giirzrie

,lrlrl,lrrlued flle
wragoer (IVAF) wricr) > MIPEG, DY zire DCT
Orofflotes oased, wricr rasults i)
interogeraoility Urinztiral oourncdzaries
tnat are very visiole to
trne aye
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Why JPEG2000?

JPEG2000 Other compression systems

Lossless means no o Allllessy:compression

created b\/ encod]ng corlcziidnlzlitlon) clfilizlgrs

BRlelt slrent sl reziely o Pegtictlerly gzl
getyear cogelacs ine

conmoress usirg

clirrerant tooliits
— VIPEG>DY
— DV>\VIPEG

— VIPEG "/rl 262 > oy
ojtrate VIPEG-2
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Why JPEG2000?

JPEG2000 Other compression systems

Caniaccommoedate multiple ™ o NIPEG-2.is S bit ONILY.
color spaces

©

VIR EG=A eSSt \ASHI)

— (HgHr L -
e IUONEMIONININOIIIE
— MNP
— XYZ for orocteiior)
— New gnes gging woried o > (PoPrceolor SIIECE C)N LY
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MIAF Flle Wragoer
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Why Not JPEG2000 File?

Part 3idefineS a . jp2 moeving image file, DUt i
Calsta el erthEN Al ey 0IRSEURCESIEgUIEdn
AICHIVIRE;

> MIAF flle stenclzrcl rllredrly Ifl ofograss, Wit fzif
rriore fle}iollity designigd into ine stz Jdard

0
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5/13/2011

Wrao JPEGZ000 ozirt 3 2rjcoc)ad
rrioving ey | [IEo)

Tile Torenzt
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Issue: Interoperability

How:toe create files that will Werk acress
MUIRIENRI IS ENENVEREGISISEAIT

(1
a
Ua

Vi
VIG5 COMITIeN prorlllct]on filg farnmeris taclz)y

sife goin verdor sgac]

— .oy = Agole

— .avi = Mlicrosort (original Wirncdows video forrrzt)
o fine gwner of ine forrrnat cdecicdas to rrzice o

crizng =€ O orrmrm trie forrnet: wWret triern’?
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Interoperability Solution

o Eilefiormat standardized by the SIVIPIE
SOCIEH OV GUGRNEICHUIRENE 2\Vision
ENEINEE)S) FANVINYANAGCYARCECNVIEGIE
Woaricilow Assoclzition)
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> Allows differert flavors of flles to ge cr
for specific grocductior environests

> Carn act 2s 2 Wragoer for rnetadats & giner
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Interoperability Solution

o Our varsior: Oplz AS-02

> Working or arn arcnive-focusead AS czallec AS-
07 (a2 AS-AP for Arcniving aricl Preservation)

h
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SRMIMIA
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SAMMA

e Librarywas a driving florce in the creation of the
[ O ongop MeeeNPEGZO000NeSSIe Jelle

ZRcoeethe SAMIVIATSG)6

— Czip) 9l el 52512997 el §25123

— Procijcas oroxy filas, out anly i gost-aneacdiflg gragass

> J aurrently daoloyed gt Culgegar
> SAMIMIA Syrie TTBC not rezllly 2 TEC (tirne 02152
correcior): it's 2 frarne syric
— Can’t correct tne worst videogizige groglerns
— Sornetirnes (rarely) injects artifacts into tne video!
— We yse tne Lejtcn DPS-575 TBC to correct our analog video
oroolerns. Corrects virtually any taoe tnat carn oe read,
5/13/2011 James Snyder JPEG2000 Summit
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— Will enicacle gatr SP zrncl mlD znel gauftiole fraone

5/13/2011

reites inclucding filen frarre reces

— Nayy \l\/l MIA Syrie
9 [

still niot 2 TEC,
e rirst versior)
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Vendor Diversity

Omneon & AmPErtin have teamediup to create a
VIGEGISERVEIRI9aSEa SeIUtenWhAECrE mUItpIe

SHCO0ESHECCNOHEISERNVES
— Can rancl2 SP,FID & Zicet gnftiole i reres

nis solitiorn for Congrassional viceg

(T

— We will 92 using

Q

> OoenCugerlD currarntly sniooing @ 2ncocling,
ecliting aricl flle creztiorn olatiorss)

o to 4096 « 3112) JPEGZ000

LOS"JZ\JS acliting gmd ancocding 2t NAB in Aorll
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Feature Diversity

o Jihe entire production: & distibUtion PIECES
e NEGWAIT Pl EICES

— Eollt]nly
— Ericocling & flle araztiorn
— Mletzadate eraziior, aditing &inseriior)

— Proxy file creztion ot trie sarre )

(P
(P

o EVervining uoto 30D

James Snyder JPEG2000 Summit
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Future Needs

Real time; 4l encoeding and decoding

S ERCORIRENIEYOREM

— 2000 NAB vancars rziel UrlDIEY zinlel &< il
scannifg =s grogosec or sniooing oraclicts g ine
Srow floor

> Ernicocing of trig rigw color sozces g2y

U

orooosed
> Finalize retacata needs: creation, editing &

insartiorn tooliits in MAF Tiles

James Snyder JPEG2000 Summit
Presentation
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Diglitzll Ciri2rnz stanclarelizac o) LR
for tne distriguiion of Digital Cirl2gz)
Peciages iy 'thea'crey

James Snyder JPEG2000 Summit
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Tre gozll is to CIC avary fila Wwe
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Automated Software

Interra Baten has a mature JPEG2000 Lossless
dULOMatEc @EPaCkage

REaINIESUIINEICHEIIEREERCES

,er)uzdcunsll IOWEN

O
(L
-
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O
—

9

— Wea will ve irnolernernting tnis solution tnis year

N

> Textronl Cerliy is not uite 215 good 215 Batorl,
out getiing gatter

us

> Digirnetrix orermiered trieir oacikage 9t Aoril’s
NAB zricl It snows orornise
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SHA-1 Checksum

Crypioegraphic Hashr Checkstims are designead
LONGERLIAGRENILHH NI g Eenire

(P

SRS IHASIRGE N CEUIELE VA G EXuiAANI NI PN IINIIE

Iﬂ

> Flrst vear of orocluctiorn: 800 Ti8 if tre
zrenive: rio oit flios

James Snyder JPEG2000 Summit
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Our Digital Repository

s 200 HBSAN

¥ raNSMISSIoN! e PackUp Siterane

’- 210)2
~d d e - S

= BEckupIsiteNiasidenitical SANSSRapENoalR

ragelaic SL-9500 ragat witr 9500 slats cirrantly installecd;
i ots olanrec oy 2015 (2xoznsior cd2oands o)

— Currently using T10000-8 tz0as witn LTiB/ta02 current caozcity
(9.8P18 availaole; 37.5P18 totzl 215 cle

— Moving to npw T10000-C tz10es @

availaole; 187.5 PiB toutal 23 clesigned
— Uogracde pzin to ~48TiB/taoe ny 72019

5/13/2011 James Snyder JPEG2000 Summit 2
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The Digital Repository

o SAMEES file system

'.

SISO ISR eNtEPEraS OIRIVIGNE aNAS)S)Z 01!

0 lncreas]ng A PPIOXZ O ONNBYAVEE:
— 30-100 Ti8/arlonts)
— 90% of 2zcn moritr)’s orocuctiorn is JPEG2000 VI £F
files oy date trirougrigut
— 20% of morntin’s outolt is JPEGZ2000 VIAF oy file courit
— Total of 29,400 JPEG2000 filas as of 5/9/2011

Q)

> First EXIB anticipated around or after 2020

James Snyder JPEG2000 Summit
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Digital Repository Requirements

Data is effiectiVEelN al permanent: data set

SHISHSVATMERGaES CUlicu2l alCRIVE
SVAVGIIVE conten"rf fLste seziplel an tnls 9w (e
gtarml cetaozses racuiree] to Know all sgotft

2l file)
o Wlust ga file forrret sgriosiic
> Must e scalaole to very large size (EiBF)
James Snyder JPEG2000 Summit 34
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Bit Error Rate Matters!

WhEenou getito the PiBievel:

S0 eI eI EitEs IS GBI GIREr oSO
reposrtory!

o L0 nizls gegt elrrent erfor rete:; 10+
> Al gther storege: curreritly the gest js 10+

——

— 2 orders of rriagnitucle worse error et
> Wrier) you are rigrating every 5-10 vears your
antire liorary, BIT ERROR RATE MIATTERSIHT

James Snyder JPEG2000 Summit
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Issues

Viost commerual I} equment nas biti exroxr

IJ

r.

0 rJJW ofter) to rnlgraie?
— JrJrIJvlrllJaI files: every 5-10 vears (we trink)
uoject to verification !

— r_x
S

(1\

James Snyder JPEG2000 Summit
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Future Challenges

o New!production systems coming onling:

— Congragsiogkll \Vielde sigenivinig: 2-5 P18 Y7
> 300 flotles ¢ 72095997 FID) [y el
Sorr) Digitzll flle suomissions: 2-5 Pis/veer?

0

> rlD vidzo encading riow gossiole

> Live Cagture sysierrn corning orline

James Snyder JPEG2000 Summit
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Future Challenges

Standards wWorik continues

HIENCERRIUGN
—Sl\/JHFE/Al\/I\/\/r\ WIAF Avalicztion Soacliicztion for

prleclizl filas Witel 2xirz) ppateielzits] & zlgsocizitec)
assences enabled
dat

U

trnie MIAF stancared to r)rgwrl\/ clefire
JPEG2000 iftarlice vs, orograssive vidaog

— Woric witn) AES, SMIPTE, AMIWA, AMIPAS & otners
or) clefining a2 cornoleta set of rrietaczia stancdards
tternolates!)

cziclance

—

et

(or 21t l2as 25
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Future Challenges

o Eilmrscanning:

Wnn) Sez
IMEEENS

— T2t SiCFllar) seannlng for S35

——J@vpl"‘as -rlgratiorn caoz9llitles for aur 255
rnillion feet of flrs

James Snyder JPEG2000 Summit
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Future Challenges

Flndmg enough equment (o) keep the migrations going

P
2P OSILERARLGCIthE EXalNLE FEalim: 2o

OWIRE therbigl
E/Jnd
o Mo er)et felf 2 YWel Y

(=

-

S/ girle nowlegcdge e trelining rlegddd to prz)e
suraine 2= GENERATIONS gf emgloyee: Woring o tnis
oroject zra acdacuztaly irained witr groger locurnatzlon)

Gettifg trle Most Yzing for tne oucis soert
= |
L )
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