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MACHINE LEARNING VS TRADITIONAL
PROGRAMMING

Traditional Programming

Developers write rules (program) that produce an output.

Data _—
Computation ——— > Output
Program ————

Machine Learning

Developers write a training algorithm, that finds rules, which produce the desired output.
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MACHINE LEARNING VS TRADITIONAL
PROGRAMMING

Without Machine Learning With Machine Learning
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MACHINE LEARNING

Data Training Model
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EXAMPLES OF MACHINE LEARNING TASKS

Data Prediction

Sun + wind + weekday Electricity price (tomorrow)

Chest X-Ray COVID-19 likelihood

Chance of rare disease

Gene data

E-mail Text
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Spam or not



EXAMPLES OF MACHINE LEARNING TASKS

[ THE MAIN TYPES OF MACHINE LEARNING J
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EXAMPLES OF MACHINE LEARNING TASKS

( THE MAIN TYPES OF MACHINE LEARNING ]
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CLASSICAL

CLASSIFICATION

«Divide the socks by color»
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MACHINE LEARNING

CLASS|CAL MACHINE LEARNING

Data osr Pnrfm?rtfagfry %‘:itwlgk;e[ed
SUPERVISED UNSUPERVISED

|dentify Sequences

CLUSTERING

«Split up similar clothing
into stacks»

Eind hidden
dependencies

ASSOC|ATION

«Find What clothes | often
wear together»

REGRESS|ON

«Divide the ties by length»

DIMENSION
REDUCTION
(generalization)

«MaKe the best outfits from the given clothes»



CLASSICAL MACHINE LEARNING

Supervised Learning

Unsupervised Learning
(Classification Algorithm)

(Clustering Algorithm)
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AI VS ML VS NN




DATA SCIENCE

Computer
| Science



CRISP-DM

CRISP-DM — Cross-industry standard

rocess for data minin p— e
P & =3

Mixranysesun CTaHLapTHWIA npouec ~
IHT@NeKTyaNbHOro aHanisy AaHux. Data

Preparatlon
AaHi — Ue LueHTpanbHa Touka. %

Data Modelmg




DATA IS A KEY

’ What data scientists spend the most time doing
% ® Building training sets: 3




.. BUT THE LEAST ENJOYABLE KEY

What's the least enjoyable part of data science?




JATNMUTAHHA




CAME PYTHON And DATA SCIENCE?

Top Programming Languages for Data Scientists
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TOP PYTHON LIBRARIES

FOR DATA SCIENCE

NumPy
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NUMPY

Numpy, ckopoyeHHs BiZ4 Numerical Python, € ocHOBH/M NakeTom, HEOHXiAHUM
N9 BUCOKOMPOAYKTUBHUX HAYKOBUX OB6UMCIEHb | aHanNi3y JaHUX B eKOCUCTEMI
Python.

Lle ocHOBa, Ha AKii N0byA0BaHI Mave BCi IHCTPYMEHTV BULLLOTO PiBHSA, SK-OT
Pandas i scikit-learn.

TensorFlow BrkopucTtoBye MacvBy NumPy gk pyHAaMeHTanbHUM byaiBenbHNIN
610K, Ha OCHOBI IKOro BOHW NobyayBanu cBoT 06’ekT Tensor i rpadivyHMM NoTiK
ANS 3aBAAHb rNMH60KOro HaB4aHH4A (Deep Learning) (4e akTMBHO
BVUKOPWCTOBYHOTb onepawii NiHinHOI anrebpy Hag 4OBrMm
CNCKOM/BEeKTOpOM/MaTpuLEero Yncen).




NUMPY

NumPy Hagae ABa dyHAaMeEHTasIbHi 06'eKTU:

e N-dimensional array object (ndarray) € o4HOPIAHO KOJIEKL,iED
«eJIeMeHTIB», MPoiHAeKcoBaHMX 3a gonomororo N uinnx ymcen. € asa
BaXJ/IMBUX MapamMeTpa, Aki BUM3Ha4aoTb N-BUMiIpHUIA MacuB:

o ¢opma macuBy
o  TWN enemMeHTa, 3 AKOro CKJaZaeTbCs MacmB

e A universal function object (ufunc). NumPy Hagae 6e3niy MmaTeMaTUUHNX
dyHKLIN, aKi npayroroTe 3 ndarray object. Big anrebpaiuHnx GyHKLUIN, AK-0T
LAOAaBaHHSA Ta MHOXEHHS, 40 TPUTOHOMETPUYHUX GYHKLLIN, AK-OT Sin i COS.
Yci ufunc 3aBXAV BUKOHYHOTHCS MoefieMeHTHO.



NUMPY IS FAST. VECTORIZATION AND

BROADCASTING
I
B

For-loop List comprehension Map function
Various types of operations
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Bar chart of comparative speeds of execution of simple mathematical operations




VECTORIZATION

Vectorization (BeKkTopur3aLiga) — ue noTy>XHa 34aTHicTb Y NumPy BnpaxaTu
onepauii Hag uinMmy MacmBamMu, a He IX OKpeMyMy efieMeHTaMW.

Mig vac umkniyHOro nepernsay MacmBy Um 6yab-AKOI CTPYKTYpU AaHUX Y Python
BUHWKAE 6arato HaknagHMx BUTpaT. BekTopmn3soBaHi onepadii B NumPy
AEeNeryoTb BHYTPILWHIV LKA BUCOKOONTUMI30BaHUM ¢yHKUiam C i Fortran, Lo
pobuTb KoA Python uncTiwmm i wBnALWLINM,



BROADCASTING (TPAHCNAUIA)

TepmiH broadcasting (TpaHcnauia) onvcye, sk NumPy 06pobise MacmBm pisHOI
dopmMun nig vac apndmMeTUUHMX onepauivi. 3 ypaxyBaHHSM NeBHVX ObMeXeHb
MeHLW M MacuB «broadcast» («TPaHCNOETLCA») Yepes biNnbLUMA MacuB, Wo6 BOHN
Manun CyMicHi opmun. TpaHCasLisa 3abe3neyye 3acobum BekTOpU3aL,il onepawin 3
MacmBamu, Wo6 umknm Bigbyesanmca B C 3amicTb Python.



BROADCASTING (TPAHCNAUIA)

Shape: (3, 2) Shape: (2,)
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