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Defining the Problem

All current metineds of sterng digital infermation
are ephemernal; By nistericall stanaarnds:

a Vagnetic: 301—50 years
s Opticali(recordanle): 7= 231\years
s Selid state (Elashrmemony): 10 —12 years

IVILICh medem Infermatieon hasinoanalog
colnterpant

Digital infernmation does net gracefully degrade
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Evidences:

“lLongevity off CD: Mledia™ — Researeh at the
Librany o Congress
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Evidences:
“lLongevity of CID IVledia™ — Librany of Congress
AcCelerated aging test
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Evidences:
“lLongevity of CID Media™ — Librany of Congress
Acceleratediaging|test
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Evidences:
NISTF — Accelerated aging test, CID-Rs
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Evidences:
NISHF— Acceleratediaging test, CD-Rs
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Evidences: Fred Byers (NIST):
Accelerated aging, test, CID-Rs

Proejected lrnme: to Fanlure: 14,75 years; 2309

80°C, 85%RH
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EVIdences:
International Journal for the: Preservation
off LLivrany and Archival IVateral

e Relauver stanilities off Opticall IDISC Eemrnarts
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The Relative Stabilities of Optical Disc Formats

Table 3: Percentage of discs with a change in average BLER less than 220 for the CD samples
and average change in PI less than 280 for the DVD samples.

Aging (days) Rank after ~ Owverall
21 42 63 84 days rank’

CD-R (phthalocyanine dye) 97 81 175
CD (audio) 75 67 54
DVD (movie); double-sided/single layer 54 27 27
DVD (movie); single-sided/dual layer (gold) 56 12
DVD-R; single-sided/single layer 50 37 18
CD-RW 38 22 20
DVD (movie); single-sided/dual layer (light gold) 75 25 0
DVD (movie); single-sided/single layer 42 26 16
CD-R (azo dye) 75 0 O
DVD (movie); single-sided/dual layer (silver) 56 11 0
CD-R (cyanine dye) 20 12 12
DVD-RW 21 0 O

1
2
3
6
9
B
9
7
9
9
8
9

Overall rank is based on the sum of the ranking for each aging interval. For example, the

phthalocyanine discs aged the best in each aging interval and therefore were given a value of
4 (1+1+1+1).
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Stimuli: Computernwerid

a Viaran Prokop;, 7/22/05

“Eederal employees invelved In| presenvation and
archivingiwant therepticaliaisksithey: Use. to ave: a
lifiespaniof at least 40 years; according to a suney.
Tihe Govemment Infermatien Presernvation
Working Group Is Werking|the Natienal listituie
off Standaradsiand - llechnelogy. te estanlish alena:
[erm, eor archival, standardimeasurement for
iecordanie CiDrand DV media.”
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http://www.computerworld.com/blogs/note/625

Stimuli; Digital Decuments

Digital pheies

Digital Videoes
Computer software
Computer medels
Blegs

Otier persenalWensiies
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Stimulus

“Predicting the: lCife Expectancy: of IViedermn
llaperand Opticaliiviedia®

(Vavek-Navale; National Archives and REcords
Administration; Aug 15, 2005, Vol 9, #4)

“[[lihe study]shews tie prenability of farure as a
function ofi time at 25°C and 50% RHL 1t predIcts a
mean e time of jor CID-ROMS
stored under thoese conditions.™
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o Recording technoelogies

s Comparisen off €D, D\/D;, BRD

o Stamped

o ROV (Wiitealle)—dye-1hasea

ol RV (re=wiriteanle) = phase-change

o RIW. (re-wiiteale) = magneto-optical

Mar 15, 2007 Family History' Technology. 15



\ 4

Technology Migration

1 generation
Audio
0.7 GB

1X: 1.2 Mb/s

A = 780 nm

NA = 0.45
1.2 mm substrate
CD 0.7 Gbyte

Track Pitch: 1,6 micron
Minimum Pit Length: 0,8 pm
Storage Density: 0,41 Gblinch?

Mar 15, 2007
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2 generation 3 generation
SD Video HD Video
4.7 GB 27 GB
1X: 11 Mb/s 1X: 36 Mb/s
A = 650 nm A = 405 nm
NA = 0.60 NA =0.85
0.6 mm substrate (| 0.1 mm substrate

DVD 4.7 Ghyte Blu-ray Disc 25 Ghyte

Track Pitch: 0,74 micron Track Pitch: 0,32 micron
Minimum Pit Length: 0.4 pm Minimum Pit Length: 0,15 pm
Storage Density: 2,77 Gbfinch? Storage Density: 14,73 Gblinch?
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Confocal |mage of CD-R
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Recordable Optical Discs ponding Laye

Silver Layer

Dwe Laver

@l Substrat 0.6 mm

- Use Groove tracking for “Writing”
function. Pit-like Gratings for the
“Reading” function.

- Works primarily through the use of
cyanine dyes that absorb energy and

create a pit-like structures that act as gas bubbie
Amplitude Gratings. ——
elting o estruction
Mar 15, 2007 Family History Technology. polycarbonate ol dye
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REWRITABLE OPTICAL DISCS

Image shown at 48,000x

-RW technologies use phase
change materials. Active layer
(metallic stack) changes states
when exposed to pulsed low
energy level. Returns to
reflective state when exposed
to higher energy level.

(crystal/amorphous)
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The recording materials are compased of
Gemanium, Antimeny and Telluriurm, This material
has initindly ihe crystalline structure wharne the atoms
arg well aligned and whose reflectivity of light is high.

STATUS
@ Read
O Write
O Erase Crystal

High Reflectivity

History Technolo
Wor%mgton 9
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VMagneto-Optical Technelogy:

Based o Curie polnt olfmagnenc materals

LUSES:

a [Laserrte eat materal ternear Cunerpennt
s [Viagnetic fieldito; cliange magnetization
n Kerr effect 1 read-hack

[EEatlKes:

s Viagnetic demain as small asispot size ofi |aser
= Neary infinite RN cycles
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Researeh Progress to Date

REsearchi on stanlity and adnesion oi metal
fillms

= llape test fior adnesion
x Boll test fior stannlity,

RESEANCIT 0N SiZe and optical properties: of
lEConded IS

Proetective: layer for recoraing
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Recording

*Excellent optical contrast

eConsistent spot characteristics

*Can easily be made into the size necessary
Estimated lifetime of at least 1,000 years

*Can be readily reduced to practice
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Conclusion

e The problem is real
e The need Is great
 Existing archival options are inadequate

o Solutions exist using familiar materials and
processes

Mar 15, 2007 Family History' Technology.

25



	Digital Data Preservation	
	Presentation Outline
	Defining the Problem
	Evidences:� “Longevity of CD Media” – Research at the Library of Congress
	Evidences:�“Longevity of CD Media” – Library of Congress�Accelerated aging test�
	Evidences:�NIST – Accelerated aging test, CD-Rs�
	Evidences: Fred Byers (NIST):� Accelerated aging test, CD-Rs
	Evidences: �International Journal for the Preservation of Library and Archival Material
	Stimuli: Computerworld
	Stimuli: Digital Documents
	Stimulus
	Magneto-Optical Technology
	Research Progress to Date
	Recording
	Conclusion

