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» B pesynsrate urpok nonydaet 0.67 outa nHcpopmaumm

« Ecnu 6kl BeayLuim oTKpbIN ABEPL B CAMOM Hadane — TOSbKO
0.58 6uTa nHdbopmauumn

https://en.wikipedia.org/wiki/Monty Hall problem



https://en.wikipedia.org/wiki/Monty_Hall_problem

[Mpnpoaa nupopmaumnm



MHPopmauuma

CJA.OKETOB
NMHOOPMALNA, 1. CBegeHust 06 okpyxatowem Mupe u :
NpoTeKaLnx B HEM npoLeccax, BOCNpUHMMaemMble TOAKOBbBIN
4erloBEKOM UMK cneunarnbHbIM YCTPONCTBOM. CAOBAPD

PYCCKOI'O
JA3BIKA

... YHMBEepcarnbHOro onpeaeneHus
NHOPMaLINN HE TONBbKO HET, HO U BbITb HE
MOXET N3-3a LUMPOTbl 3TOrO MOHATUS.

H.H. MouceeB

Information is information, not
matter or energy.

Norbert Wiener

http://www.aselibrary.ru/press center/journal/irr/2007/number 3/number 3 6/number 3 6571/



http://www.aselibrary.ru/press_center/journal/irr/2007/number_3/number_3_6/number_3_6571/
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iPhone 7 Plus CepebpucTbiii EmkocTb

Tenepb BbIbepUTE EMKOCTD.

32 18 128 &

52 990.00 py6. 60 990.00 py6.




Kusble cuctembl n undposble
TEeXHON0IMM

AHanoroBble LindpoBble

TEXHOJ10I'NA TEXHOJIIOINU

NHK — umndppoBoun kon
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1 byte = 8 bits

[BOWYHbLIN KOO YeTBepTUYHbLIV KOA

Kon MoxeT ObiTb MO3ULMOHHBLIU UM HENO3ULMOHHbLIN

[MTO3NLIMOHHbBIN KO, aKTUBHO UCMOJ1b3yeTCA B
CUCTEeMaX CYHUCNEHUA



Llenoe uucno 6e3 3Haka x B b-M4HOM cUCTEME CYUCIEHUA NpeacTaBnAeTcA B
BUE KOHEYHOI NMHENHO KOMBMHaLMM cTenexeit uncna bl'l:
n—1
i Z akbk , FOe aj — 9TO uenble Ynucna, HasbiBaemble umucgpamu,
k=0
yoosnetsopAowme HepaseHeTBy 0 < aj, < b — 1.
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SCIENCE

The First Book To Be Encoded in DNA

Two Harvard scientists have produced 70 billion copies of a book in DNA code --and it's
smaller than the size of your thumbnail.

~1 I'I?Ta6a|7|T Ha MM3
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GEORGE CHURCH AND ED REGIS

Church, G. M., Gao, Y., & Kosuri, S. (2012).
Science, 337(6102), 1628-1628.




N3mepeHne nHpopmaumnu
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e CKONbKO MHMOopMAaLUMN HYXXHO, YTOBbLI 3aKoaMpPoBaTb
NONOXEHNN MaLLUUHBI?

1.5849625007211563... ouTt




Teopuna MHPopmaLuunu

“the father of information theory"

Claude Elwood Shannon
(April 30, 1916 — February 24, 2001)

https://youtu.be/z2Whj nL-x8



https://en.wikipedia.org/wiki/Information_theory
https://youtu.be/z2Whj_nL-x8

Teopuna MHPopmaLuunu

Science A short history of equations

Without Claude Shannon's The

information theory there would have Gllal‘dlan
been no internet ‘

It showed how to make communications faster and take up less
space on a hard disk, making the internet possible

L THys 15 THE FIRST Pustisnes Accoonr oF INpersiTon THERY

A mathematical
theory of
__communication

BeegeHa mepa nHgpopmauymu(!) o by |

K, METP, cekyHaa + bUT
1948

https://www.khanacademy.org/computing/computer-science/informationtheory/info-theory/v/intro-information-theory



https://www.khanacademy.org/computing/computer-science/informationtheory/info-theory/v/intro-information-theory

MHPOpMaLUMOHHAA SHTPONUA

Knoa UeHHOH npegnonoXun, 4To NnpupocT nHdopmaumn paseH
yTpavyeHHOW HeonpeaeneHHOCTN, 1 3agarn TpeboBaHnA K €€ U3MEPEHMIO:

1.Mepa OormKHa OblTb HEMNPEPLIBHON; TO €CTb UBMEHEHNE 3HAYEHUS
BENMMYNHbLI BEPOATHOCTU Ha Manyr BENMMYMHY OOSMKHO Bbl3blBaTb Marnoe
pe3ynsTupytoliee nsmeHeHne oyHKUMuU;

2.B cryyae, Korga Bce BapuaHThbl (OykBbl B NpMBEOEHHOM NPUMeEpPE)
PaBHOBEPOSATHLI, YBENTMYEHNE KONMMYECTBA BapuUaHTOB (OYKB) OOSTKHO
BCerga yBenmymBaTb 3Ha4YeHne PyHKumu;

3.00/mKHa ObITb BO3MOXHOCTb cienartb BbIOOp (B HalueM rnpumepe Oyks) B
OBa Lara, B KOTOPbIX 3Ha4YeHne PyHKUUN KOHEYHOro pesynstarta gOSMKHO
ABNATLCA CYMMOW (PYHKLUMN NPOMEXYTOYHbIX Pe3yfibTaToB.



https://ru.wikipedia.org/wiki/%D0%A8%D0%B5%D0%BD%D0%BD%D0%BE%D0%BD,_%D0%9A%D0%BB%D0%BE%D0%B4_%D0%AD%D0%BB%D0%B2%D1%83%D0%B4

C)XaTmne nHpopmaumm

¥ 2 K Tom 1 2.txt 1.5 MB
@) | Modified: Today, 4:01 PM
NV ‘

JL.LH. TOJICTOW

)

BOUVH ¥V General:

ANNS

n Kind: Plain Text Document
MUP Size: 1,473,547 bytes (1.5 MB on disk)

|- Tom12.txt.zip 602 KB
Modified: Today, 4:02 PM

Vv General:

Kind: ZIP archive
Size: 602,098 bytes (602 KB on disk)

BykBa B TEKCTE HE HE3AaBUCMMbI — OHN BCTPEYAOTCS YaLle
OPYTMX B pa3HbIX KOHTEKCTaX.




C)XaTmne nHpopmaumm

KoavpoBaHue JJIMH CEpUU
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MocunTaem KoNmM4ecTBO NOBTOPAKOLWUNXCA CUMMBOJIOB.

12 cumBonoB «W»;
1 cumBon «B»;

12 cumBonoB «W»;
3 cumBona «B»;
24 cumBona «W»;
1 cumBon «B»;

Ne o s e~

14 cumBonoB «W»,
NToro HangeHo 7 cepuin. 3amMeHnM Cepumn Ha YMCno NOBTOPOB U CaM NOBTOPAKOLWMNCA CUMBOS:

12W1B12W3B24W1B14W

https://ru.wikipedia.org/wiki/KogunpoBaHne anvH cepumn



https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B4%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%B4%D0%BB%D0%B8%D0%BD_%D1%81%D0%B5%D1%80%D0%B8%D0%B9

MHPOpMaLUMOHHAA SHTPONUA
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1.5849625007211563... ouT




JHTpONUA

IHpopMaLUMOHHAaA N pmsnyeckaa aHTPONUN
NMEIOT IMYOUHHYIO CBSI3b

HY [ P(lnP)d®v = (In P)

B TepmoanHamMmuke n KMHeTu4eckom teopumn, H -
Teopema, nonydyeHHasa bonsumaHom B 1872 roay,
ONMUCbIBAET HEYDbIBAHNS SHTPONUK NaeanbHOro rasa B
HeobpaTMMBbIX npoLeccax,
ncxoga U3 ypaBHeHUs bornbumaHa.

© _ NEH,

Ludwig Eduard Boltzmann

https://ru.wikipedia.org/wiki/H-Teopema



https://ru.wikipedia.org/wiki/H-%D1%82%D0%B5%D0%BE%D1%80%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D0%BC%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%B7%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BA%D0%B8%D0%BD%D0%B5%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%BB%D1%8C%D1%86%D0%BC%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/1872_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D1%82%D1%80%D0%BE%D0%BF%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%98%D0%B4%D0%B5%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B3%D0%B0%D0%B7
https://ru.wikipedia.org/wiki/%D0%A3%D1%80%D0%B0%D0%B2%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5_%D0%91%D0%BE%D0%BB%D1%8C%D1%86%D0%BC%D0%B0%D0%BD%D0%B0

*KuBble cnctembl 1 LMPpPOBbLIE
TEXHONOTUU - aHaNOTUN

OT nporpammmnpoBaHmnA
KOMNbIOTEPOB K
NPOrPaMMMUPOBAHUNIO KUBbLIX CUCTEM
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KnBble cuctembl U LMAPOBbIE TEXHOMOMNA

Lindbposkie
TEeXHONormu

AHanoroBble
TEeXHONOormu
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OHK — undpposoin ko




[ eHeTn4yecknn Kon

DNA
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The human genome
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S [eHOM YenoBeka
X L 3 MNpA HYKIeoTUaOoB
262 TbIC CTpaHuL
3 [banTa

3.4nm

ACTS ABOUT DNA:
%
o

[eHOM KMLLEYHOW NasioyKu
4.6 MITH HYKNeoTnaoB
400 cTpaHuy

ff: DNA could stretch from the earth to the sun 600 times

* i * We're all 99.9 percent alike
9
3 "10 The human genome contains 3 billion base pairs of DNA

A fast typist, working eight hours a day, would take 50 years

L e

to type out the human genome

4.6 Mbaut
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CekBeHunpoBaHue [JHK (metog CaHrepa)

Sanger Sequencing

PCR containing fluorescent, chain-terminating dideoxynucleotide triphosphates

Sssessass’ & ¢°q°
; q’& b

PHDPPRPRPRPPONODOPPOOOO-N~-00~D

—
—

m—
—
m Chromatogram o
o—
i
e Tesaresr -—
Capillary electrophoresis e . ——
ACTGCTTGCAGCA
GCAT

Sanger sequencing uses ddNTPs (dideoxynucleotide triphosphates) which do not have a free 3' OH mixed in with dNTPs
Whenever the DNA polymerase incorporates a ddNTP it won't be able to add any other nucleotides
Then gel electrophoresis is used to separate the DNAvv

https://www.youtube.com/watch?v=593zZWZNwbJI
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TexHonorum yteHnsa n 3anucm OAHK

Cost per Genome

Moore's Law

National Human Genome
Research Institute

genome.gov/sequencingcosts

20012002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
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4. Capping
o

https://www.sigmaaldrich.com/technical-documents/articles/biology/dna-
oligonucleotide-synthesis.html
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US Dollars

YoewesneHne cuHtesa JHK

Price Per Base of DNA Sequencing and Synthesis
Rob Carison, March 2016, www.synthesis.cc

1.0E+02

1.0E+00

1.0E-02

1.0E-04

1.0E-06 -

1.0E-08

1.0E-10 -
1988

Price: Gene Synthesis

1993

1998

Year

2003

2008

2013

2018

*All prices are for USD and Canadian dollars.

Description Estimated TAT Price (USD)
Standard Gene (s500 bp) 6 days $125.00
Standard Gene (501-1,000 bp) 6 days $0.35/bp
Long Standard Gene (1,001-

3,000 bp) 3-5 weeks $0.35/bp

Gene Synthesis Price List - Eurofins Genomics
https://www.eurofinsgenomics.com/en/products/gene-synthesis/price-list/

© About this result

B Feedback

26



OT nporpaMmmunpoBaHuns
XKU3HU

27

KOMIMbKOTEPOB K NnporpaMMmmnpoBaHnio

Appo OC Linux

~100 M6




AHanormm KOMIMBbHOTEPOB N XUBbLIX KITETOK

 Software boots into hardware
 Genetic code boots into cells

2010 Mycoplasma
mycoides JCVI-syn1.0

Human

Escherichia coli (K12 strain)
Syn10

Mycoplasma genitalium*

Syn3.0

[TepBbIn NCKYCCTBEHHbIN

~20,000-25,000

~4500

901

525

473

28

MuHumManbHbIA FEHOM



~100 mnpg. (10*1) HenpoHoB
Kaxabln HeMpoH nmeet
~7000 cMHanTn4ecKnx cesisen

23 Mnpa. yCTPONCTB
NOOKIMOYEHHbIX K UHTEPHETY

29
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CnoXHble UHXEHEPHbIE CUCTEMDI

Boeing 747 | - :

y Intel Xeon Ph

~2500 et 6 MnH Yacte  Boeing 777 CPU !
A.H.9. [lepBbI camoneT 8*1079

CNPOEKTUPOBAHHbLIN TPaH3MCTOPOB

MONMHOCTbLIO Ha
KOMMbloTepe




[lepenaya nHpopmaumm



[Mepepaya MHPpoOpPMaLUnM

« KomnnekcHas obnacTb: TeopeTu4veckue,
npakTnyeckune, unsnyeckme acnekThl

« Bonpocbl cxXatua gaHHbIX

« Bonpockl HageXXHoCTu

« Bonpocbl wudpoBaHua 1 3aWmUTbl AaHHbIX
(ocobeHHO B MeanLmnHe n bruonornmn)

—
-
-
-
-
-
-

T

https://en.wikipedia.org/wiki/The_Imitation_Game



AHanoroebIn

curdan

Kak
KOHBEPTUPOBATL?

LindopoBon

curHan
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[Nlepenaya nHpopmaumm

CBfA3b YaCTOTbI CUrHana n NPoONyCKHOU CNOCOOHOCTMU

Bnagumup AnekcaHapoBu4 .
KoTenbHUKOB Harry Nyquist

i CAYXOBLE KOCTONIN  POMYKDYRMME KENAM

’.E

A

i

»

b o

1908 - 2005 1889 — 1976

Teopema KotensHukoBa-(Hanksucra-
LLleHoHA) 44 1 kl'y — vyacToTa

«odyto dyHkuuto F(t), coctoawyro ns yactort ot 0 ANCKpEeTM3aLmnn

no f, MOXXHO HenpepbIBHO NnepeaaBaTh C NOH60ON
TOYHOCTbLHO NPV MOMOLLY YMCEN, criedyoLmx Opyr 3a NMnpn 3arfnnmcu 3ByKa

apyrom yepes 1/(2f) cekyHa

https://ru.wikipedia.org/wiki/Teopema KoTenbHuKoBa



https://ru.wikipedia.org/wiki/1908_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/2005_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B5%D0%BC%D0%B0_%D0%9A%D0%BE%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0

/ BBEAEHVE B PHAAbI CD)’PbE\

S(t) ELAsin(a g ® UETHIPE CMHYCOUALI S®)

N

® CNNOXEHWE NX AAET HOBbIN CUTHAN
Asin(bt)

x(t) = Asin(at) + Asin(bt) + Asin(ct) + Asin(dt)
FRIAE
Asin(dt)

BpemMa ————

® MOXHO /M 370 OBOBUWWNTL?
~t—1/4 nepnoga (©) ——m= sin(at) cogepXuT OCHOBHYIO YaCTOTy
sin(bt), sin(ct) n sin(dt) cogepxar KpaTHbIe el YacToThI

x(t)
]
xtt)= 2A eilk®
A\
!

\/ \_/ W, — OCHOBHaA yacToTa

\ BpeMA ———— k - kpatHOCTb (k-7 rapMOHUKA) 3TOW YACTOThI /

FoBoOpA wWupe, Teopema KoTenbHMKOBa yTBEPXXAaeT, YTO HeNnpepbIBHbIN CUHA x(t) MO>XHO NpeacTaBuUTb B
BUOE UHTEPNOSIALUMOHHOIO pAaa:

z(t) = f: z(kA) sinc[%(t—kA)],

k=—00
rae sinc(z) = sin(z)/z — dyHKuMA sinc. iHTepBan AUcKpeTU3aumUm yYA0BNETBOPAET OrpaHN4EHNAM

DA<

. MrHoBeHHbIe 3HaYeHUA JaHHOrO PAAA eCTb AUCKPETHbIe 0TCHYEThI curHana x(kA).
C



[Nlepenaya nHpopmaumm

CBfA3b YaCTOTbI CUrHana n NPoONyCKHOU CNOCOOHOCTMU

Ralph Hartley

S
= Bl 1+ —

roe

C' —_nponyckHan crnoco6HOCTb KaHana, 6uT/c;

B — nonoca nponyckaHnua kaHana, I'u;

S — nonHaA MOLHOCTb CUrHana Hag nonocom nponyckauwsa, BT unu B2
N — nonHas wymoBas MOLHOCTb Hag, NON0CoN nponyckanua, BT nnu B2;
S/N — oTHoweHWe MOLHOCTU curHana K wymy (SNR).

1888 — 1970

Teopema LLleHHOHa-XapTnu

https://ru.wikipedia.org/wiki/Teopema UleHHoHa — XapTtnu



https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B5%D0%BC%D0%B0_%D0%A8%D0%B5%D0%BD%D0%BD%D0%BE%D0%BD%D0%B0_%E2%80%94_%D0%A5%D0%B0%D1%80%D1%82%D0%BB%D0%B8

[Mepepaya MHPpoOpPMaLUnM

Vabtpaduonetosbie Ayun

Buaumbii ceer

10TMu 94— bpokpacHbi= ayun

Kanane CBY

100 MMy -
» KoakcuansH bl i AM pagmo
1OMMy ~— kabenob

1 Mru ~i Buran napa

FM paguo

10Ky 4— Tlonocosom

ANanasoH
1 . i i
000 r'u lonocosoil TenedoHHbIN KaHan
100Ny ——

Antenna system of ZEVS according to Openstreetmap data é More details

Puc. 1. lNonockl NnponycKaHus NUHWIA CBS3U U nonynsapHblie 4YaCTOTHbIE ANANa30Hbl

AHTEeHHbl KHY

https://ru.wikipedia.org/wiki/CBg3b ¢ noaBOAHLIMW OAKaAMU



https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D1%8F%D0%B7%D1%8C_%D1%81_%D0%BF%D0%BE%D0%B4%D0%B2%D0%BE%D0%B4%D0%BD%D1%8B%D0%BC%D0%B8_%D0%BB%D0%BE%D0%B4%D0%BA%D0%B0%D0%BC%D0%B8
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KapTa noaBoaHbIX Kaberen

https://habrahabr.ru/company/rootwelt/blog/305634/
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LLlnppoBaHmne MHPOpMaLUM

OTKpbITLIN KaHan

3awmndpoBaHie PaclwiippoBaHiie

https://en.wikipedia.org/wiki/Public-key_cryptography
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KpunrocucreMsl C OTKPBITHIM
KJIIDYOM

Alice Bob
Hello ‘h@_ﬂ-
?han 111)8 Alicet ™ s Alice’
ce's
) (Number + public key
___;_ 6EB6957
08EO03CE
Key i
Generation
Program Alice
—— o
:ﬁ:‘:l 4— Decrypt
Pri 5 Alice's
.A st private key

HeobpaTtnmas Xaw yHKUUS

mbptb:~ alexsha$ md5 -s 'Hello world!!!"
MD5 ("Hello world!!!") = 87ee732d831690f45b8606b1547bd0%e

https://en.wikipedia.org/wiki/Public-key_cryptography
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XpaHeHne UHPopMaLunm

2007 anALOG

19 exabytes

- Paper, film, audiotape and vinyl: 6 %

- Analogvideotapes (VHS, etc): 94 % ANALOG
- Portable media, flashdrives: 2%

- Portable hard disks: 2.4 % DIGITAL Q
-CDsand minidisks: 6.8%

Global Information Storage Capacity
in optimally compressed bytes

- Computer servers and mainframes: 8.9 %

2000

- Digitaltape:11.8 %

- \‘ H
1986 1993 o
ANALOG e — / (&
2.6 exabytes ' - DVD/Blu-ray: 22.8 % l
; = ANLOG STORAG'E DIGITAL ‘v
——— I

DIGITAL

4 STORAGE
0.02 exabytes ‘ i !
A )
- |
v «PCharddisks:445%
2002_ 123 billion gigabytes
“beginning
of the digital age”
50%
% digital: isosnie it potsudorionimsmb 5o
1% 3% 25 % 94 % o—
280 exabytes

Source: Hilbert, M., & Lopez, P. (2011). The World's Technological Capacity to Store, Communicate, and
Compute Information. Science, 332(6025), 60 =65. http://www.martinhilbert.net/WorldinfoCapacity.html




Bonbline gaHHble B buomeamnmumnHe
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Viral infections for viruses 70
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Total disk storage at EMBL-EBI

EMBL-EBI

2009 2010 2011

2012 2013 2014 2015

Year

NIH Big Data to
Knowledge (BD2K)

2013-2021
~$400 mnH

Table 1. Four domains of Big Data in 2025. In each of the four domains, the projected annual storage and computing needs are presented across the data

lifecycle.
Data Phase Astronomy Twitter YouTube Genomics
Acquisition 25 zetta-bytes/year 0.5-15 billion 500-900 million hours/year 1 zetta-bases/year
tweets/year
Storage 1 EB/year 1-17 PBl/year 1-2 EB/year 2-40 EBlyear
Analysis In situ data reduction Topic and Limited requirements Heterogeneous data and analysis

Real-time processing
Massive volumes

Distribution Dedicated lines from antennae
to server (600 TB/s)

sentiment mining
Metadata analysis

Small units of
distribution

Major component of modern user’s
bandwidth (10 MB/s)

Variant calling, ~2 trillion central
processing unit (CPU) hours

All-pairs genome alignments, ~10,000
trillion CPU hours

Many small (10 MB/s) and fewer massive
(10 TB/s) data movement

Big Data: Astronomical or Genomical?, PLOS 2015



NCTOYHMKKM BONbLLUMX AaHHbIX B buomeanumnHe

 OMUKCHbIE TEXHONOMMN
« CeKkBeHMpOBaHUE, reHOMMKA, TPAHCKPUNTOMUKA,
npoTeomMuka, metabonomMmumka u T.A.
« KOHHEKTOM Mo3ra

* MeguumnHckas nHgopmaums
e OINEeKTPOHHblE MEOULIMHCKUE KapTbl, pe3ynbraThl
KIMMHNYECKNX nccriegoBaHnn m T.A4.
* MeguuunHckne nsodbpaxerHusa, MPT u T.4.

* CTpyKTYypHaa buornorma n mogenupoBaHme
« [laHHble ¢ nasepos Ha cBOBGOAHbIX ariekTpoHax (XFEL)
« MopgenupoBaHue CTPYKTYPbl U AUHAMUKN DENKOB.



[1aHHble CEKBEHMPOBAHUA, NPUMEP
[eHOMbI PaKOBbIX ONyXoaeun

International [[eHOM 4yenoBeka ~ 3.3 Gb

ik e x100 cekBeHupoBaHue ~300Gb

Malignant Lymphoma Melanoma
Germany == Brazil

Non-Hodgkin Lymphoma Ovarian Cancer
Mexico -1 Australia

25000 obpasuoB onyxosien
MexxayHapoaHbI NPOEKT, AaHHble pacnpeneneHsl No Mupy

FileID v  Donor Repository Project - Study Data Type . Strategy - Format Size Lt

[0 & FI9995 DO0217962 PCAWG - London, PCAWG - Barcelona, Collaboratory - Toronto, EGA - BRCA-EU @D Aligned WGS BAM 128.72 GB
Hinxton Reads

[0 & FI9934 DO0217962 PCAWG - London, PCAWG - Barcelona, Collaboratory - Toronto, EGA - BRCA-EU (@D Aligned WGS BAM 107.27 GB
Hinxton Reads

[0 & FI9974 DO46390 PCAWG - London, PCAWG - Barcelona, EGA - Hinxton, Collaboratory - OV-AU XD Aligned WGS BAM 134.05 GB
Toronto, AWS - Virginia Reads

[0 & FI9973 DO463390 PCAWG - London, PCAWG - Barcelona, Collaboratory - Toronto, AWS - OV-AU T Aligned WGS BAM 101.45 GB
Virginia, EGA - Hinxton Reads

[0 & FI9956 D0222303 PCAWG - Chicago (TCGA), PDC - Chicago DLBC-US T Aligned WGS BAM 202.00 GB
Reads

[0 & FI9955 D0222303 PCAWG - Chicago (TCGA), PDC - Chicago DLBC-US (@I Aligned WGS BAM 100.77 GB

Reads
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Genomes en masse

. naulre International weekly journal of science

Home ‘ News & Comment ‘ Research | Careers & Jobs | Current Issue | Archive | Audio & Video | For Aul

: ; _ e | 5= Volume 532 > Issue 7600

AstraZeneca launches project to sequence 2

5 years ~ 100 000 ‘million genomes

Drug company aims to pool genomic and medical data in hunt for rare genetic sequences

g e n O m eS associated with disease.

Heidi Ledford

22 April 2016

CHINESE N DATABASE

SEARCH FOR INTEREST
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CTpyKTypHas buonorua n mogenmpoBsaHue

electrons from
accelerator

Rear pnCCD
ulses, (z =564 mm)
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point (z=68 mm)

27000 nmnynbcoB B cekyHOy

to electron
dump



[Tlepenayva 0onbLUINX AAHHbIX

BbigeneHHble Hay4yHo-obpa3soBartesibHble ceTu 100Gbit/s

INTE/RNET.
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ba3bl AaHHbIX

* PengaunoHHble 6a3bl AaHHbIX, OOBbEKTHO-
opueHTnpoBaHHble, RDF

« Cuctemsbl yrnipaBneHusi bazamu gaHHbix CYB[]
« Asbikn 1 ctanpaptbl SQL, SPARQL, RDF

Oracle Corporation

Larry Ellison | O R AC ‘_€®

Larry Ellison in 2016



PenaumoHHble 6a3bl AaHHbIX

Krauenm ) Tosap
Id xa Damunaa Hmsa OrgecTBO Id roe | Hazeaume
15 -~ | panos Hsau VBanoBH9 | Ixad
16 [letpos [letp [letpoBuH 3 i Crya
17 “Huxonaes Huxomait | HukomaeBma 3 Cron I
) 3axaz S 4
Id zax K.f}‘ngar Topap | ,I'rn KoaagecTBo
1 15 ~ |1 -7 |[15.092003 |1
2 17 1 17.09.2003 |2
3 15 2 20.09.2003 | 12

SQL LlenocTHOCTb TpaH3akuum CooTBeTcTBME
AaHHbIX TpeboBaHuam ACID
ATOMapHOCTb
U301MPOBaAHHOCTb
HapgeXxHOCTb

https://aws.amazon.com/ru/relational-database/
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[padboBble Oa3bl AaHHbIX

Resource Description Framework (RDF, «cpena onucanua pecypca»('l) — ato paspa6otanHan koHcopLvymom
BcemupHoOn nayTuHbl MOaenb AnA NpeacTaBneHnAa AaHHbIX, B OCOGEHHOCTU — meTapaHHbIXZl. RDF npencraesnAeT
YTBEPXXAEHNA O pecypcax B Buae, NpurogHomM asAa mawmnHHon obpabotku. RDF ABnAeTcA YacTbio KOHUenumm

CeMaHTUYECKO NayTuHbI, MNpeaukar
Cybvexr O6veKT

Prote
o Asbik SPARQL

SPARQL Downloads

P e e Select all human UniProt
| pRmerx upscheeps/pusl uniprot org/corel> entries with a sequence

3 PREFIX rdfs:<http://www.w3.0rg/2000/01/rdf-schema#> = 1
4 SELECT ?protein ?text t th t I d t I
: WHERE varian dal leadsS tO a 10SS
6 {

7 ?protein a up:Protein . 1 1

8 ?protein up:organism taxon:9606 . Of fu nctl O n

9 ?protein up:annotation ?annotation .

10 ?annotation a up:Natural Variant Annotation .

11 ?annotation rdfs:comment ?text .

12 FILTER (CONTAINS(?text, 'loss of function'))

13}

https://ru.wikipedia.org/wiki/Resource Description Framework/
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Cnosapwum, JSON

"firstName": "John",
"lastName": "Smith",
"isAlive": true,

"age": 27,

"address": {
"streetAddress": "21 2nd Street",
"city": "New York",
"state": "NY",
"postalCode"”: "10021-3100"

H

"phoneNumbers": [

{
"type": "home",
"number": "212 555-1234"
},
{
"type": "office",
"number": "646 555-4567"
}

1,

“"children": [],

“spouse": null
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