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WORK SHOPS

Ronde 1: 13.30 - 14.30
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e Al en Archieven

e Code Diversiteit & Inclusie
e Zet werken die niet in de handel zijn online
e Voorbij het nepnieuws
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Ronde 2: 15.00 - 16.00

e Linked Data: actie! .
e Van grijs naar groen: CO2-impact digitaal archief

e De studiezaal sluit zichzelf
e Europeana - DE-BIAS
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- ARCHIEF
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Archief als nutsvoorziening!

WOO en actief openbaar maken van overheidsinformatie
Panelgesprek

¥ Gemeente

natior;:;afl ¥ Amsterdam
Hrenie X Stadsarchief




'‘Nature's
oldest
storage
device: DNA'

NOTTE e

ARCHIEF

- ‘
—_— DAGEN Een jaarlijks congres van K VA“



Digital DNA storage
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Memory of tomorrow
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12 June 2023

@dinazielinskNf



| Data by the minute

3 YouTube

4 million videos
streamed

©

47,000 photos

NETFLIX

69,000 hours of
video streamed

Linked (3]

120 new
professionals

™M

156 million
emaills sent

 J

twikker

456,000 tweets



| Storage vocabulary

Megabyte RNV 1R 1 byte = 8 bits

P 1,000,000,000 bytes

IS 2 N 1,000,000,000,000 bytes

=e19%C0 | 000,000,000,000,000 bytes

N 1,000,000,000,000,000,000 bytes

[ yd=:-1.)%/-3 |,000,000,000,000,000,000,000 bytes ]

h(eli=12)77-0 |,000,000,000,000,000,000,000,000 bytes

Hellabyt&



| The global datasphere
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1994

a ¢ K AROM/cé&n hold
more information than all

the paper that's here below
YS¢

Bill Gates
CoFounder, Microsoft



| Human designed storage media

m miy
stone tablet punch card hard drive floppy disk compactdisc  SDcard miniSD
~32|oo BC 1890 1956 19|67 19|82 19|99 2o|o3

2000 BC 1951 1962 1978 1999 2004
paper magnetic tape cassette solid state drive USB drive  microSD




® =] paper DNA in si|ica§g
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adapted from Chen et al. 2019



30,000,000,000,000 cells
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load more comments (29 replies)

4 [-] ) 808 points 7 months ago
“ How long before I can literally have a thumb drive?

permalink embed













01 11 10 00
60 ZB of data

~ 3.5 kg of DNA
D<IP<L
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IEM

TotalStorage ™S
LTO Ultrium
SNGE Data Cortrides

— 4

10-50 years

3 GB/cm?2
$0.05/GB
read=seconds
write=seconds

>100 years
455 EB/g

$1 million/GB
read=hours
write=hours



HOWDO YOU STORE STUFFDINNA?



6. Decoding

5. Sequencing \

0101
0010
1100
0010

—

4. Access

CcC
AG
TA
AG

1. Encoding




FILE: 00 01 10 11

Poob b
DNA: A C G T

STORE




A Matheasatical Theory of Commumscation
By C R SHANON
Temsopocmon
TP VIR recons Sensbopnant of vwrions satiods of maduledon sadh s POM and PPM shich snchange
baramidd f kb s o —
Ss for such § oy o cantaiead in the bmportan pagears of Hyquia' sad Huzhey! o 6vs mbec: la e

-—'.-ndl nﬂﬂm-hﬁo*l—m gt iale O efm of wi
e e, | e mmbaical

Aot of 3a Wl destasion f tu wfawaan
™ prabiem of

DL g o e pet sk ecncly W W
ey b pmiiigs 0bi1d ¥ bl wl Fagandy Bu cmsiigis lave meaung Dl uy (e
T

u«nwun&.su_mmﬂucw RS
-y oy of The dguifomt wpect s Bun O ool
-—.h-“ﬁ-anlmb“ Thee eyt wne b davign oo 3 op sente flr sach

-th-.-u--n—--.uuur“

Hew P -
_uw-._u-mm——“-um-- o
.”_.-NM M-pﬁnhm.-——mnlhw
whi e cossiter e s of e
mtﬁwuﬁ-—muﬂudwnﬂhim—--
L T

The b s ot mtit 4 ware ovvessed Dx Wi e

1R gy st seifs Frnmten of weguering bepataeie el m Lom b deidh sader
o ey, e Geed 13 ey iy WD B b s of $a wede of pessblSe Fo sciuga,
kg cua ebay 50 0 g Souliies Dot marder of posilie aee of Do rebaps B b | 10 O e 3
”‘“l" D g b Lo raghdy spmm o mmde of juasde oy o

' sa13 e proper cocasrn. T b chimy el 10 0 s we k-

'uﬁﬂ_‘l‘.d‘mﬁ

/]
of Ow Lithey -
e of e

e 10 80 choken of ot o
o Dinary dighe. o o beladl

v

s T

amazon

i @



dina@hdm$
dina@hdm$




| sl

‘Yloseienct




19 PB

lion

$ 19 tr




A printing revolution
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%@ Unlimited data retrieval

DNA dilute
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/’/X \\{ . 300x25°e 10 possible copies

NI Tf x25

=5 f‘:;‘;) ‘*_—3) | m N T?j-, X25






WHATSHOULD WE STORE DN A?
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United Nations
Educational, Scientific and
Cultural Organization




The 'web cradle prints’ of the Dutch
internet: web collection of XS4ALL
homepages

The web collection of XS4ALL homepages is the largest interrelated digital heritage collection from the
early days of the Dutch web that has been preserved. The pages have been collected by the Koninklijke

Bibliotheek.

p Tim DeHaan ® Nov 01, 2022

nationale
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A world first: DNAencoded
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digital archives enter the SRR
French National Archives S

23 November 2021
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The Lost Picture Show: Hollywood
Archivists Can’t Outpace
Obsolescence

Studios invested heavily in magnetic-tape storage for
film archiving but now struggle to keep up
with the technology

By Marty Perimutter




DNA OF THINGS

GTTG
CTAC
CGCG
GTAT

T

digital data

11000011
10000110
10111011
11000100

GTTG
CTAC
CGCG
GTAT

Store data in DNA
iIn 3D printed objects




ARCHIVAL STORAGE
ol O

> 2 million years




Keynotemrinalini



