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ADATBAZIS TRENDEK

» ,Adatos” allasok

« Adatbazis kezelés fejlédése

 Big data

 Gepi tanulas — mesterseges intelligencia




MUNKAEROPIAC

 Forbes: 15 In-Demand Tech-Focused (And Tech-Adjacent)

Skills And Specialties, 2022
» 1. Software Development
2. Artificial Intelligence
« 5.Big Data
e 6. Data Analytics

Average Data Analyst Salary in Hungary

Pay Job Details Skills Job Listings

5,933,057 Ft/year ~

Base Salary @
Avg. Base Salary (HUF)

Bonus

B Toal ay ©

The average salary for a Data Analyst is 5,933,057 Ft

How should | pay? Whatam | worth?
Price a Job Find market worth

3m Ft-10m Ft [e—
235kFt-1mFt @

3mFt-1TmFt p—

Data Analyst Salary in Hungary | PayScale



https://www.forbes.com/sites/forbestechcouncil/2022/07/11/15-in-demand-tech-focused-and-tech-adjacent-skills-and-specialties/?sh=242f19f338d8
https://www.payscale.com/research/HU/Job=Data_Analyst/Salary

INNOVATION

Why There Will Be No Data
Science Job Titles By 2029

Forbes

MNoah Gift Forbes Councils Member n ) ] s _r :
UZLET PENZ LEGYEL JOBB! A JO ELET FINOM INTERJU ZOLD NAPI CIMLAP
Forbes Technology Council COUNCIL PO
[ -." oy T ':'." 8 L
: k ot 15 . > 5

POST WRITTEN BY

Moah Gift

ounder of Pragmatic Al Labs. Adjunct professor at UC Davis
Data Science program. Author of Pragmatic Al.

OZLET

Viszlat, adattudosok! Ezek a
munkakorok sehol sem

lesznek 10 év mulva

Why There Will Be No Data Science Job Titles By 2029 (forbes.com)
Viszlat, adattuddsok! Ezek a munkakorok sehol sem lesznek 10 év mulva - Forbes.hu



https://www.forbes.com/sites/forbestechcouncil/2019/02/04/why-there-will-be-no-data-science-job-titles-by-2029/?sh=14f2ed553a8f
https://forbes.hu/uzlet/viszlat-data-scientists-ezek-a-munkakorok-nem-lesznek-10-ev-mulva/

MIRE KESZITJUK FEL A DIAKOKAT/HALLGATOKAT?

A munkam a szenvedélyem: Vasarhelyi Orsolya adattudds | Marie Claire

,,Allitélag nem léteznek még azok a szakmak, amelyek a
most iskolaba jaré gyerekek szamara a legvonzobbak
lesznek felndtt korukban. Amilyen gyorsan valtozik a vilag,
olyan gyorsan sziiletnek 1) szakmak, és mennek ki a
divatbol régiek. Amikor Vasarhelyr Orsolya altalanos
iskolaba jart, Magyarorszagon még senki nem ismerte az
adattudos kifejezést.”

Aratd Szandra - Mesterséges intelligencia munkak - Adattudds, ML
engineer, Big Data Specialist - YouTube



https://marieclaire.hu/riporter/2020/02/10/a-munkam-a-szenvedelyem-vasarhelyi-orsolya-adattudos/
https://www.youtube.com/watch?v=JoVxMj_GVu0

ADATOK TAROLASA ES KEZELESE SZAMITOGEPPEL

 1950-es és korai 1960-as evek;
* Lyukkartya
« Magnesszalag

* 1960-as evek vége és 1970-es évek:
 Merevlemez - kozvetlen adatelérés

IBM 3340 ,Winchester”
1974, 35/70MB




HIERARCHIKUS MODELL

DEPT

|

(DEPT #, BUDGET)

EMP

(NAME, SALARY)

CHILD

N

OFFICE |

(CHILD NAME,AGE) (OFFICE #, SIZE)

17,25M
L —
Fischer, 10k ~_
Jones, 12k ~_
Sue, 10 Adams, 14k
\ Dave, 7
Peter, 4

\

12,500

* IMS (IBM Information Management System)

» Az Apollo programban hasznalt trhajok és
Saturn V leltarhoz készitették

« Még mindig hasznaljak!

IBM Information Management System - Wikipedia

N,
00 125

IBM Information Management
System

Initial release

-'.II

1966; 53 years ago

M. Stonebraker, Gerald Held - Networks, Hierarchies and Relations in Data Base Management Systems



https://en.wikipedia.org/wiki/IBM_Information_Management_System
https://digitalassets.lib.berkeley.edu/techreports/ucb/text/ERL-m-504.pdf

HIERARCHIKUS

MODELL DEPT  (DEPT #,BUDGET) 17,25M

EMP (NAME, SALARY) Jones, 12k \
Sue, 10 Adams, 14k

\ Dave, 7

Peter, 4

CHILD
(CHILD NAME,AGE)  (OFFICE #, SIZE)

find names of all employees in department 17
FIND DEPT RECORD WHERE DEPT# = 17
if failure; return “no such department”
FIND 15t SON OF CURRENT RECORD

if failure; return “no employee in this department” d

LOOP save name ’/”
FIND NEXT BROTHER OF THE CURRENT RECORD WHICH IS OF SAME TYPE \\’///
GO TO LOOP ///ﬂ‘k\%

Utvonal alapu. Tulbonyolitott és rugalmatlan!
A keresések nem optimalizalhatok!
(Tanuljunk a torténelembdl: Objektumorientalt adatbazisok — rossz irany)

1 System R ¢s262a, Lecture 2 lon Stoica (adapted from Joe Hellerstein’s notes) - ppt download (slideplayer.com)
M. Stonebraker, Gerald Held - Networks, Hierarchies and Relations in Data Base Management Systems



https://slideplayer.com/slide/11759075/
https://digitalassets.lib.berkeley.edu/techreports/ucb/text/ERL-m-504.pdf

MODERN ADATBAZIS RENDSZEREK

» Ted Codd, relacios adatmodell, 1970 IBM i
« ACM Turing Dij < 9‘.- -
 |IBM Research - System R prototipus R e

’ 15 name dept_nante salary

° UC BerkEley - Ing res prOtOtlpus 22222 Emubein | Physics 35000

12121 Wu Finance 20000

32345 El Said History G000

Y 4 o 7 Y 4 o 7 Y4 ° 45565 Katz Comp. Sci. 73000

* Relacios algebra, relacios adatbazisok | =i | o g [
76766 Crick Biology 72000

) 10101 srinivasan | Comp. 5cl. 63000

’ e s ’ , ’ , . GERH3 l:_'.al'llif-.l'i Hislory G2000

33821 Brandt Comp. Sci. 92000

Az adatokat ,relaciok” (tablak) taroljak | i | e | | o
» 33456 Gold Physics 87000

76543 Singzh Finance 80000

* Arelaciokon mikodo relacios operatorok
relaciokat adnak eredményul

Comp. 5ci. | Taylor 100000
Bivlogy Watson SO000
lec. Eng Taylor 5000

* Az elsd termek: B Ve [ | B
‘ = : _, History Painter 50000
* Oracle, 1979 |

M"hysics Watson 70000

(b) The depariment table




FELHAS’ZN/-'\L/:\SI TERULETEK:
ADATBAZISOK MINDENHOL

Bankolas: tranzakciok

Vasut/Légitarsasagok: menetrend, foglalasok

Telekommunikacio

Egyetemek: regisztracio, jegyek

Ertékesités: ligyfelek, termékek, vasarlasok

Gyartas: folyamatok, leltar, rendelések, beszerzési lancok

HR: alkalmazottak adatai, konyvelés, addzas




SZABVANYOSITAS

I

A Ford T-modellboen a bal oldali kar allita a hats6 kerek
rogzit6fékjét, és uresbe allitia a sebességvaltét. A jobb oldali kar
vezerli a gazadast. A kormanyoszlop bal oldalan talalhatdé kar a
gyujtas idozitéset modositja. A bal labpedal valtja a két eléremeneti
fokozatot, mig a kozéps6 pedal vezérli a hatramenetet. A jobb
pedal a fék.




SOL (STRUCTURED QUERY LANGUAGE)

* Szabvanyok ANSI: 1986, ISO 1987

« Akkoriban a legtobbet hasznalt programozasi nyelvek:
Ada, C, Pascal, Lisp, Fortran

» Stackoverflow:
Developer Survey, 2021
Most Popular Technologies

https://insights.stackoverflow.com/survey/2021#overview

« Kulonboz6 SOL nyelvjarasok
(Oracle, MS SQL Server,
PostgreSQL,...)



https://insights.stackoverflow.com/survey/2021#overview

1990-ES EVEK ...

* Nagy tobb terrabajtos adattarhazak, dontéstamogato es
adatbanyasz eszkozok

* Internet ...
* Webkereskedelem elterjedése

* (Objektum orientalt) és objektum-relacios adatbazisok
* Foldrajzi adatok
* (Multi-)média adatok




(X=X 1]
EIGE

2000-ES EVEK

« SzoOveg, kép, multimeédia
adatok

* Foldrajzi adatok

» Grafok

» |désorok

Muaholdak

Taverzékelés
Accelerometer GPS
Gyroscope 7 1 WiFi - 4]
: — R o Q
agnetometer e E— Bluetooth \ob

Barometer - GSM/CDMA Cell ’ @ - a./
Proximity 4‘ NFC: Near Field o WWW " @ v Q/,
i el Telekommunikacio g2, .6

Touch screen e » ‘L‘/Camera (back) Médla @ (}S ot (

4l
Szenzorok Kozosségi média @8 ©

L |

Light sensor

14 sensors!




INFORMACIO

TAROLAS

19806

2.62 billion

beginning
of the
digital age

2000

1963

ANALOG STORAGE

EHGHTAL
0,02 billion

A Books
n m Newsprint
a = X-Rays
I & Vinyl LP
o . Photo negative
9 = Photo print
LE+IS -
(MB)
LE+14 -
58%
LE+13 + — D = ChipCard Floppy disks
i + Camera/camcorder intemal m Videogames others
g = Mobile phones & PDA = Memory Cards
i » Portable Media Player : Other hard-disks (portable)
t » CDs and MiniDiscs « Server & Mainframe hard-disk
a i Digital tape < DVD and Blu-Ray
LBt | I m PC hard-disk
+12 T T ]
1986 1993 2000 2007

Fig. 2. World's technological installed capacity to store information (table SA1) (16).

PO

18.86 billion gigabytes

Papaser, fileth, daslicstapes andd vingl B2%
Anuaiegl videotapes: 935 -m\‘..u.iu
Onner digital media: 0.8%= et

Portabis madia players, fash drives; 2%
o biiahe buend digkos: 2.4%,

CDs and menidisks: 6.8%

Companor servnrs o
mainframe hal\ddluis: a8.9%

Digital togee: 11LEM

VDY Bluray: 22,85

PG e clishon: 4 S5
123 billion Zigabyles

limdess i Yo
Ikﬂq— ||¢-|. lruh-nnph: o PO,
T B TR, . wirlon gamins

i
276.12 billion gigabytes Washington Pos

Hilbert and L

The World’s Technological Capacity to Store, Communicate, and Compute Information | Science



https://www.science.org/doi/10.1126/science.1200970

. o Scale Up A
BIG DATA -2000-ES EVEKTOL =

===

. Scale Out

*Bigdata g+ @R+ @R+ 6
* Big volume, big velocity, big variety

* Scale out/horizontal scaling -

 NoSQL

* (Not using SQL) =
 (Not only SQL) |
* Not yet SQL?! -

* (Google cloud spanner)

Spanner (database) — Wikipedia
historical trend of the popularity ranking of database management systems (db-engines.com)
Scaling up vs scaling out your security segmentation | microsegment.io



https://en.wikipedia.org/wiki/Spanner_(database)
https://db-engines.com/en/ranking_trend
https://microsegment.io/post/2019-09-15-scale-up-vs-scale-out/

Historical Cost of Computer Memory and Storage
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The amazing history of the Data Byte | Learnworthy.net
Hystorical Cost of Computer Memory and Storage | hblok.net



https://learnworthy.net/the-amazing-history-of-the-data-byte/
https://hblok.net/blog/posts/2017/12/17/historical-cost-of-computer-memory-and-storage-4/

Exadata vs HANA Cell

Oracle X5-2 SAP (Cell 2.0)

——

Compute: Compute:
16 Sockets, 288 Cores 32 Sockets, 576 cores
6TE DRAM 24TB DEAM

T H:r'nnui'd.'l

MNetwork: MNetwork: 24 1B

Per Node: 120 Gb/s Per Node: 464 Gb/s r—_—':l

Bisection BW:1.4Th/s Bisection BW: 2.9 This |H|1|IIIEBBTmIrmI
|| [FHE 111} 11 .

| I
i B I:
| |

Ig?’ﬁ Core




DIGITALIS ADATOK MENNYISEGENEK NOVEKEDESE

Annual Size of the Global Datasphere 175 ZB

, ., I KILOBYTE
* A tarolt adatmennyiseg uEstBYTE

20 havonta duplézéd”( 1616aBYTE  [ECEEREEREE

| TERABYTE 1,600,000,000,000

I PETABYTE 1,600,000,000,000,000

TEXABYTE 1,600,000,000,000,0080,000

VANV VAANN 1,000,080,000,000,000,808,000

Data Age 2025: the datasphere and data-readiness from edge to core (i-scoop.eu)



https://www.i-scoop.eu/big-data-action-value-context/data-age-2025-datasphere/

ADATOK A TERMESZETBEN

* Az emberi testben tarolt adat mennyisége:
150 zettabajt
* ADNS szekvencia: 1.5GB, 10-100 billio (10E12, tera-)
sejt
* A megfigyelhetd univerzum csillagainak szama:
10E24 (zetta: 10E21)

21



Eev i1 mesterséees intellizencia 98%-o0s pontossazeal
kimulatja a tiidérakol. titdogyulladast. the-1

hwsu’ VALLALATIIT DEV ECO@TECH TAVKOZLES BIZ

A A+
Legalabb olyan jol kodol a mesterséges intelligencia,

E;EZZDI\CT;;;;I:? 10:10 _ FACEBOOK d R . ,
BE . int az emberi programozdk

Gépi tanulds azonositott Jhwsw F ~ <

egy Renoir-miivet [l B et Dok s
ORIGO

ITTHON NAGYVILAG PENZ SPORT w FiLM TUDOMANY TECH AUTO KULTURA TAFELSPICC MEG TOBB v

A vilag egyik vezetd
autogyartoja ala keriil a
magyar aiMotive

startupunkat. Az aiMotive a Jévében a cég ala Gdva, y ént miikddik
tovabb.

TUDOMANY

Tobb ezer koros fehérjét talalt a mesterséges
intelligencia

A Megsiﬁr{;cethet'f' a dugékt a mesterséges
intelligencia, Amerikaban mar Kisérleteznek
vele

index

BELFOLD KULFOLD GAZDASAG KULT VELEMENY TECHTUD SPORT FOMO 240RA BLOG VIDEG PODCAST L ]

9 Qatar 2022 e 5

11,711 | MUNKAERD TOBORZAS | AUTOMATIZALAS | ONLINE
2022.november. 19.12:03 + TECH

Artatlanul lett megvadolva egy 93 milli6 éves Munkaeré keresés robotokkal? Uj korszak jon
. . : . . a cégek szamara
6slény, most a mesterséges intelligencia £

tisztazta = 93 ”J



PELDA: PRECIZIOS GAZDALKODAS

* A hozam maximalizalasa a felhasznalt er6forrasok
csokkentése mellett
 Meresek

« Termeényatlag, terulet jellemzdi, szervesanyag tartalom,
paratartalom, nitrogeén, pH,...

« Adatgyujtés

 Traktorok, kombajnok,...; dronok; miholdak
 Tavérzekelés adatok

 Hetente 2x az ontozeshez

* Havonta 2x a novenykar felmereshez
« 2-5m? felbontas

Mi az a precizids gazdalkodas és hogyan kezdjink hozza? - Agrarkozosséqg (agrarkozosseg.hu)



https://agrarkozosseg.hu/mi-az-a-precizios-gazdalkodas-es-hogyan-kezdjunk-hozza/

BIG DATA LEHETOSEGEK

73) Size of bubbie indicates relative
) contribution to GDP

High _
9 Utilities ith care  Momputers and other electronic products
Matural resources Information 'éluls'f:lcl’ :
. Manufacturing :
f_} ﬁnm and wealth-creating
'E. 1nSL-|rEJ"|CE i E sensed in me‘:mde
g
I‘E_ PrGfESSDnal SENiGEI'S T Trmspmat":ln and WBIEHOUSIrg me it will become a true game changer, aile:r;qthe way we
m HBEﬂ E’StET.E live, wark, learn, and play.
B . —
"é Accommaodation and foucl Management of companies .
: Gr:unstmmmn N
% Wholesale trade
[+F]
E Mmlr]'stratwe Sourca: Clseo iz HDatalnMotion
o services . Retail trade
]
Other senvices
Educational
—5eny
. SENICEs Government
. Arts and
entertainment
Low High

Big data: value potential index’

For detailed explication of metrics, see appendix in McKinsey Global Institute full report
Big data: The next frontier for innovation, competition, and productivity, available free of charge online

at mckinsey.com/mgi, Personalized medicine - big data

Source: US Bureau of Labor Statistics; McKinsey Global Institute analysis https://www.aooale.com/search?q=personalized+medicine+bia+data



https://www.google.com/search?q=personalized+medicine+big+data

ADAT AZ UJ OLAJ

* A mesterséges intelligencia csak annyit er,
amennyi/amilyen adat mogotte van

JArtificial intelligence is only as good as the data it crunches.”

Why Data Is The New Oil,
Fortune, 11.07.2016.

o
of data.




ADATMERNOKSEG VS.
GEPI TANULAS

Prediction

Production
Data

AutoML
Next Generation AutoML

Months
Days

-

Just know your business and data
TAZI

For the rest : Next Generation AutoML




FIGYELMEZTETES: A SZAMITOGEP ALAPU SZEMELYISEGJEGY
MEGHATAROZAS PONTOSABB, MINT AZ EMBERI

; : . . / Openness
: i : fff"" Agreeableness
Spouse (0.58) p ————————Z——Z——— e - :

Computers’ Average Accuracy (0.56) f —————————=————— — —_ & :
) P (050) i, fﬁﬁﬁz\ g Five-Trait Average

’ eraae Accuracy (0.49) b — — — — — —— "
Humans’ Average Accuracy (0.49) | = ksiianilion i

Neuroticism

:;\ _IFnend(045 :
Cohab:tant(OdS) :

Accuracy (self-other agreement)

™~ —| Work Colleague (0.27)

Number of Facebook Likes (log scaled)

Computer-based personality judgments are more accurate than those made by humans (pnas.org)



https://www.pnas.org/doi/pdf/10.1073/pnas.1418680112

SIGN IN

TRISTANHARRIS

3,246,909 views | Tristan Harris « TED2017 ./ Like (97K) 1 Share = Add

How a handful of tech companies control billions of minds every day

Tristan Harris: How a handful of tech companies control billions of minds every day | TED Talk



https://www.ted.com/talks/tristan_harris_how_a_handful_of_tech_companies_control_billions_of_minds_every_day#t-5109

OSSZEFOGLALVA

* Az adattudomanyok az informatika egyik
meghatarozé terulete

» Keresett a munkaerdpiacon

. JAllitolag nem léteznek még azok a szakmak,
amelyek a most iskolaba jaro gyerekek szamara a
legvonzobbak lesznek felnétt korukban.”

» Adatkezeles fejlédése - lyukkartyatol RDBMS-ig
 Big data - az adat az uj ola]
* Gépi tanulas - jo adat kell hozza

zsedrovits.tamas@itk.ppke.hu



mailto:zsedrovits.tamas@itk.ppke.hu?subject=Digit%C3%A1lis%20kult%C3%BAra%20tov%C3%A1bbk%C3%A9pz%C3%A9s%20el%C5%91ad%C3%A1s

TOVABBI HIVATKOZASOK

* A 20 kotelezé adattudds készseg az adattudomanyi
allasok megszerzéséhez (ciksiti.com)

» Adatelemzé allas, munka - 142 allasajanlat | Profession

* (2) data analyst Jobs in budapest | LinkedIn
 HVGJOBLINE.HU

» Toborzas az adattudomanyok teruletén | Hays Technology
* 5 Trends in the Database Job Market | Datamation

« Database Job Market Trends to Watch - ValiantCEO

« Data Analyst Salaries Around the World (Based on
Industries, Countries and Experience) (simplilearn.com)

* A Complete Guide to Business Analyst Salaries in 2022 |
DataCamp



https://ciksiti.com/hu/chapters/5798-the-20-must-have-data-scientist-skills-to-get-data-science-j
https://www.profession.hu/allasok/1,0,0,adatelemz%C5%91
https://www.linkedin.com/jobs/search/?currentJobId=3320869793&f_F=anls%2Cit&f_T=370%2C340%2C2732%2C29&keywords=data%20analyst&location=budapest&originalSubdomain=hu&sortBy=R
https://jobline.hu/allasok/25,1154,1291,200242,200823,200824,200853,201003,201118,201121,201847
https://www.hays.hu/it/data-analytics
https://www.datamation.com/careers/database-job-trends/
https://valiantceo.com/database-job-market-trends-to-watch/
https://www.simplilearn.com/data-analyst-salaries-article
https://www.datacamp.com/blog/complete-guide-to-business-analyst-salaries
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