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Introduction to Machine Learning

Section 1: What is machine learning ?
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Machine learning AWS academy
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Deep learning AWS academy

Artificial Neural Network
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ML and technology advancements
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Traditional Cloud computing and
computing Moore’s law
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AWS academy
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Introduction to Machine Learning

Section 2: Business problems solved with machine

learning
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Common business use cases £ iy
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Types of machine learning Sl cadeny

Supervised Machine Reinforcement
learning learning learning

Unsupervised
learning
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Supervised learning AWS academy
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Computer vision AWS academy
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Unsupervised learning AWS academy
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Natural language processing AWS academy
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Reinforcement learning AWS academy
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Self-driving vehicles AWS academy
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When to use machine learning? AWS academy
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Classical programming approach
I Large datasets, large number of variables
274)&"++(1$))# ; I Lack of clear procedures to obtain the solution
SHT I Existing machine learning expertise
I Infrastructure already in place to support ML
I Management support for ML

Machine learning approach
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Section 2 key
takeaways
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Introduction to Machine Learning

Section 3: Machine learning process
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ML pipeline: Business problem AWS academy
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ML pipeline: Data preparation AWS academy
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ML pipeline: Iterative model training dWS academy
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ML pipeline: Feature engineering AWS academy
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ML pipeline: Model training AWS academy
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ML pipeline: Evaluating and tuning the mode| 2aWs acdemy
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Overfitting and underfitting AWS academy

4 4 4
Y Y Y
°
®

° ce ©

o PY o®
°

o ®
®
> > >
X X X
Overfitting Underfitting Balanced

© 2020, Amazon Web Services, Inc. or its Affiliates. All rights reserved. 27



ML pipeline: Deployment AWS academy
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Introduction to Machine Learning

Section 4: Machine learning tools overview
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Python tools and libraries s
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Machine learning frameworks and aWs academy

infrastructure

Machine learning frameworks provide ~ Amazon instances that are designed for
tools and code libraries: ~ machine learning applications:
I Customized scripting i I AWS loT Greengrass provides an

infrastructure for building machine learning
for 10T devices

I Amazon Elastic Inference reduces costs for
running machine learning applications

- N ~

I Integration with AWS services
I Community of developers
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Amazon SageMaker AWS academy
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Machine learning managed services
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Introduction to Machine Learning

Section 5: Machine learning challenges
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Machine learning challenges

AWS academy

I Poor quality

I Non-representative
I Insufficient

|

Data Overfitting and underfitting
I Complexity in formulating questions
I Explaining models to the business
_ I Cost of building systems
Business
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Technology

Lack of data science expertise
Cost of staffing with data scientists
Lack of management support

Data privacy issues
Tool selection can be complicated
Integration with other systems
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Using existing models and services AWS academy
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Module takeaways
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I' Machine learning is a subset of artificial intelligence
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I' The machine learning pipeline describes the

different stages for developing a machine learning
application

I' The Amazon Machine Learning stack has three key

layers
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AWS Academy Machine Learning Foundations

Implementing a Machine Learning
Pipeline with
Amazon SageMaker
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Machine learning pipeline AWS academy
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How should you frame this problem? AWS academy
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Machine learning pipeline AWS academy
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Data sources
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I Kaggle

I World Health Organization

I National Oceanic and Atmospheric Administration (U.S.)
I UC Irvine Machine Learning Repository

|
|
I U.S. Census Bureau
|
|
I AWS



Observations AWS academy

ML problems need a lot of data—also called observations— where
the target answer or prediction is already known.
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Storing data in AWS AWS academy
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Extract, transform, load (ETL)
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ETL with AWS Glue AWS academy
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ETL with Python AWS academy

import  boto3, requests, zipfile, 0s, I0

url = ‘http://url.com/somezipfile.zipO - 1342*-, ("&O(:"*%" ;)' ,
folder="./extractsO

r = requests.get(url, stream=True) LA . .
thezip = zipfile.ZipFile(io.ByteslO(r.content)) g 82D&)2 O( &O( L'* #'

thezip.extractall(folder) i

s3 = boto3.client('s3")
bucket = 'bucketname'

with  os.scandir(folder) as dir:
for f indr - M4)2"0(-2(73"<2&(=a
if  fis_file():
s3.upload file(
Filename=os.path.join(folder,f.name),
Key=f.name, Bucket=bucket)
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Machine learning pipeline AWS academy
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You must understand your data AWS academy
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+$-(.2*3"-(. 2*("&")1
hZ67'(D#"iU.Z3,- #FEH") 10/5 Store 1 10.99
?-'%()i42LW3[#)$("10'("#43 ‘ DEF 10/5 Store 2 99.99 Yes
Z>-"C#UD(6)'i42AMM3\-?H
JKL 10/6 Store 2 99.99 ?
MNO 10/6 Store 1 99.99 Yes
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Loading data into pandas QWS academy

MIpandas

| > 243" (0" (18-2(-" 5 /) (F 4%, " 8-"-12&(\8"-"7*" 3]

| A2&:"*-,(#23328(.2¥3"-,()I5"(#233"J, "4""-" 0(: ")/ ", (\A=F] (R": "=#*44-
U ;b #-(G2-"-42&(\R=UG] (TL#") (B5) " ("&0(2-$ "%,

import pandas as pd
url = "https://somewhere.com/winequality - red.csv"
df _wine = pd.read_csv(url,";")
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pandas DataFrame AWS academy

G/3; "*(2.(4&,-"&#",
df wine.shape \
G/3;"*2.("--*; /-7,

(1599, 1U
df wine.head(5)

A2)/3&,c7--*; /-,

[ |

. - fixed acidity volatile acidity citric acid residual sugar chlorides free sulfur dioxide total sulfur dioxide density pH sulphates alcohol quality
Q:t§ 0 74 0.70 0.00 19 0.076 11.0 340 09978 3.51 0.56 94 5
- I 1 7.8 0.88 0.00 2.6 0.098 25.0 67.0 09968 3.20 0.68 9.8 5
o3 12 7.8 0.76 0.04 2.3 0.092 15.0 540 09970 3.26 0.65 9.8 5
=

c—l 3 11.2 0.28 0.56 19 0.075 17.0 60.0 09980 3.16 0.58 9.8 6
D . 4 74 0.70 0.00 19 0.076 11.0 340 09978 3.51 0.56 9.4 5
AN

VAN
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Index and column names AWS academy

df wine.columns

Index(['fixed acidity’, 'volatile acidity’, 'citric acid’, 'residual sugar’,
‘chlorides’, 'free sulfur dioxide', 'total sulfur dioxide', 'density",
'pH', 'sulphates’, 'alcohol’, 'quality'],
dtype='object’)

df wine.index

Rangelndex(start=0, stop=1599, step=1)
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DataFrame schema AWS academy

df wine.dtypes df wine.info()
Z731)*.( )&X\( NHL3+BR&'3+HHS-"1>-3%"1J3*3D-3%"(
>)="(3#)")*.( >1$3*[\( U&*\U&™=](ASab("&*-)"+O(
4$1391"(3H))*.( >1$34[\( c(*$(ASad(
#)*- )t (34) ( >1$3*\( J3*3(#$17%&+(e*$*3L(AQHS17%&+](
+)731(+7:3( >1$3*[\( Z731)*.( ASab(&$&711()&*[\(
#21$-)"+( >1$3*[\( >)="(3#)")*.( ASab(&$&711(>1$3*[\(
> (+71>7-()$=)"( >1$3*[\( 4$1391"(3#))*.(  ASab(&$&711(>1$3*[\(
*$*31(+71>7-()$=)"C1$3*[\( #)*-)#(3H) ( ASab(&P&711(>1$3*[\(
&) ( >1$3*[\( +)731(+7:3( ASab(&$&711(>1$3*[\(
5N( >1$3*[\( #21$-)""+( ASab(&P&711(>1$3*[\(
+71523*"+ >1$3*[\( >"(+71>7-()%=)"( ASab(&P&711(>1$3*[\(
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Descriptive statistics AWS academy
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Statistical characteristics AWS academy

df wine.describe()
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+*' A/b\ c/Ad c/Aa ANA c/cS Ac/\[ RQ/ac C/AS c/Ab Alcb c/dA
%)& V[c c/AQ c/cc c/ac c/cA Alcc [/cc Q/b\ c/RR d/\c R/cc
QSg b/Ac c/Ra c/ca Alac c/cb b/cc QQ/cc R/IQA c/SS a/Sc S/cc
Scg b/ac c/SQ c/QJ Q/Qc c/cd AVcc Rd/cc R/RA c/[Q Ac/Qc [/cc
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Plotting attribute statistics AWS academy

df_wine[OsulphatesO].hist(bins=10) df_wine[OsulphatesO].plot.box()
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df_wine[Osulphates'].plot.kde()
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AWS academy

Plotting multivariate statistics

pd.plotting.scatter _matrix(
df_wine[['citric acid’,
‘alcohol’,
'sulphates']])

df _wine.plot.scatter(
x="'alcohol’,
y='sulphates")

sulphates

9 10 1 12 13 14 15
alcohol
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Machine learning pipeline AWS academy
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Feature selection and extraction 2N ey
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Feature extraction AWS academy
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Machine learning pipeline AWS academy
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File formats for machine learning M) etz
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Formatting the data for an algorithm Sl
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Why split the data? AWS academy
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Holdout method AWS academy
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K-fold cross validation 2N ey
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Shuffle your data AWS academy
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Training models with Amazon SageMaker AWS academy
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Amazon SageMaker built-in algorithms

AWS academy
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Machine learning pipeline AWS academy
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Is your model ready to deploy? AWS academy

Trained Tuned Tested




Deployment options AWS academy
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Machine learning pipeline AWS academy

1"9('3*3(3&(-"*-3)&)&:

274)8"++(5-$81"% TSI A J'51%.(%$""1
-$81"%( i g P+
>$-%713%)$& | Rr& 65
l ¢ l

B$11"#+(3&( > D"3*7-"( E"1"#+(3&'(*-3)& )
1381103 ORI gemge T ag Y
A A
5 $

J3*3(37:%"&*3%)$&

© 2020, Amazon Web Services, Inc. or its Affiliates. All rights reserved. 76



Evaluation determines how well your model aWS academy
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predicts the target on future data
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Machine learning pipeline AWS academy
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Recap: Goal for models aAWS academy

Balanced and generalizes well

© 2020, Amazon Web Services, Inc. or its Affiliates. All rights reserved. 79



Tuning hyperparameters dWS academy

1"#$"%%&elect hyperparameters
according to one’s intuition or
experience
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Amazon SageMaker offers

AWS academy

automated hyperparameter tuning

= :

Clients Hyperparameter
(console, notebook, tuning job

IDEs, AWS CLI)

Tuning strategy

E

Training job
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