AWS (Amazon Web Service)

iCllo[EE Zdot
2017. 3. 28



II.

III.

IV.

AWSZH?

AWS A|H atE7|

AWS XESZHl H|oje H=2E

AWSE 0|g510] S 2 75

AWSQ| B U BHY



1. AWSZH?

ototE ¢l MH|A (Amazon Web Service; AWS)

OFOFEO|A M| E5H= Mb| Q1= 2tE 2zl01o 2 0|88 4 Q)= TaaS (Infrastructure as a service)
3H AFY, storage, content delivery, database, networking MH|A S N|&
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Resource Groups - * n Welcome to AWS ~  Global =  Support -

History

53

Console Home
Mac hine Learning
Cost Explorer
Billing

AWS Organizations

| Group AZ

[@j Compute £ Migration ? Security, Identity & Co... |: Mobile Services
EC2 Applic ation Discovery Service 1AM Mobile Hub
EC2 Centainer Service oMS Inspector Cognite
Lightsail e Server Migration Certific ate Manager Device Farm
Elastic Beanstalk Snowball Directory Service IMobile Analytics
Lambda WAF & Shield Pinpoint
Batch - Complianc e Reports
@4, Developer Tools
CodeCommit ) E Application Services
IDI Storage CodeBuild il Analytics Step Functions
| 53 | CodeDeploy Athena SWF
EFS CodePipeline EMR APl Gateway
Glacier X-Ray CloudSearch Elastic Transcoder

S3:

Amazon Simple Storage Service

To upload your data from your computer to Amazon S3

1.

Sign in to the AWS Management Console and open the Amazon S3 console at
https://console.aws.amazon.com/s3.

Create a bucket or choose an existing bucket.

In the Upload dialog box, choose Add Files.

Navigate to the folder that contains your input data .csv file, and then choose Open.

Direct Connect @ Internet Of 1hings
Route 53 AWS 10T [E] Deskiop & App Stream...

Work Spaces
g AppStream 2.0
g Game Development

Amazon Gamelift

A close


https://console.aws.amazon.com/s3
https://console.aws.amazon.com/s3
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* Data CSV L}2 2 Hz}

=
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» str(binary)

"data. frame':
§X oint

§ ystar: int
§XL :mum
§X2 ¢ oum
§X3 ¢ mum

§ X4 o oum
> summary(binary)

X

Min. 1
1st Qu.: 249989
Median : 500025
Mean 500001
Ird qu.: 750013
Max.  :1000000

>

-

ystar
Min. 10,0000
1st Qu. :0.0000
Median :1.0000

Mean 10,6983
3rd qu. :1.0000
pax. 11,0000

L —————

Toad("p: /U 2 /2 Al 0/ E
write.csv(D_cat, "D:/HE

Toad("p: /DR /2 H O E /M
write.csvi(D_lin,

l F

999951 obs. of & variables:
12345678910...
po11010101...

0.378 0,853 0,748 0,933 -0.933 ...
-0.0128 -1.5188 0.8686 0.0796 -0.3775 ..
0.3596 0.0454 -0.6697 -1,184 1.6786 ...
-1.79957 0.00192 -1.70514 0.8003 -2.11681 ..

¥l
Min,  :-5.101359
1st qQu.:-0.673501
Median : 0.001334

Mean : 0.000692
3rd qu.: 0.675756
Max. : 4.611399

|
"D:/H R

—

=l
/

X2
Min,  :-5.182524
1st Qu.:-0.672598
Median : 0.002628

Mean : 0.001846
3rd qu.: 0.675292
Max. o 4.724537

[l

me

X3
Min,  :-4.462652
1st Qu.:-0. 674882
Median : 0.001086

Mean : 0.000153
3rd qu.: 0.674922
Max. : 5.142138

X4
min,  :-4.689179
1st Qu.:-0.672349
Median :-0.000317

Mean : 0.000769
Ird qu.: 0.67419%4
Max. : 5.037569

s str(1inear)
"data. frame":
S rint
Sy :mm
§ XL num
§32: mum
§ 33 mum
§ x4 num
> summary(linear)
X
Min, 1
1st Qu.: 250001
Median : 500001
Mean @ 500001
Ird Qu.: 750000
Max,  :1000000
¥

y
win,  :-16.8430
1st Qu.: -0,6833

Median : 2.0047
Mean . 2.0068
Ird qu.: 4.6930
Max, 20,3576

JH Ol Lt /machine Tearning platform/Binary.rdata™)
|E{ & /Ml O/ Lt/M O Lt /machine Tearning platform/Binary. csv™)

| Lt /machine learning platform/Linear.rdata™)
E{ € /Ml O/ Lt /4 0 Lt /machine Tearning platform/Linear.csv™)

1000000 obs. of 6 variahles:
12345678910..

-2,042 -2,06 0,145 5,921 -7.543 ..,

0.378 -0.853 0.748 0.933 -0.933 ...

-0.0128 -1.5188 0.8686 0.0796 -0.3775 ..
0.3596 0.0454 -0.6697 -1.184 1.6786 ..
-1,79957 0.00192 -1,70514 0.8003 -2,11681 ...

hal
win,  :-5,101359
1st qu.:-0,673552
Wedian : 0.001346

Mean : 0.000700
Ird Qu.: 0.675754
Max,  4,611399

X2
min,  :-5,182524
1st Qu.:-0.672573
Median : 0.002649

Mean i 0001833
Ird qu. 2 0.675306
Max, : 4,724537

€]
Min,  :-4,462652
1st Qu.:-0.674862
Median : 0.001071

Mean i 0.000156
Ird Qu. @ 0.674925
Max, i 5,142138

X
Min,  :-4,689179
1st Qu.:-0,672335
Median :-0.000334
Mean i 0.000762
3rd qu.: 0.674186
Max, i 5,037369



Create bucket X

@ Name and region @ Set properties @ Set permissions @ Review

Create bucket X Create bucket X

@ Name and region @ Set properties @ Set permissions @ Review @ Name and region @ Set properties @ Set permissions @ Review

Name and region ~ Manage users

Versioning

Bucket name

kei2017

Region

User ID Objects Object permissions

sakang(Owner) Read Write Read Write
() Enable versioning

Suspend versioning ~ Manage public permissions

This suspends the creation of object versions for all
operations but preserves any existing object versions. Group Objects Object permissions

Asia Pacific (Seoul)
isil Any authenticated AWS user M Read W Write M Read W Write
Copy settings from an existing bucket

Everyone W Read [l Write W Reaa [l write
You have no buckets 0 Buckets

Logging Tags
Set up access log records that provide Use tags to track your cost against

details about access requests. projects or other criteria

Learn more Learn more

Create bucket X

@ Name and region @ Set properties @ ‘Set permissions @ Review * Am azon 83

Switth to the old console [ Discover the new console ' Quick tips

Name and region

Bucket name kei2017 Region Asia Pacific (Seoul)

Q Search for buckets

Properties

Versioning
Logging

+ Create bucket 1 Buckets 1 Regions =

Tagging

Permissions

T Bucket name T= Region 1= Date created T=

Public permissions

B kei2017 Asia Pacific (Seoul)  Mar 21, 2017 10:41:35 AM




Objects

* Amazon S3 i kei2017

Copy Bucket ARN
1
‘ Q Search for buckets — ey 2009090909090 ] . Upload Create foider -

Properties Events 0 Active notifications

+ Create bucket - Versioning Suspended

Logging Disabled

LUl Deleted objects Asia Pacific (Seoul) £

Bucketname 1= Static web hosting Disabled This bucket is empty. Upload new objects to get started.
Tags 0Tags
Cross-region replication Disabled

© kei2017

Transfer acceleration Disabled

Permissions Owner sakang
Bucket policy No \ o
Access control list 1 Grantees

CORS configuration No q )
@ Upload an Set object Set object
object properties permissions
Management Lifecycle After you create a By default, the
Buckets are globally permissions on an object
Analytics unique containers for (RS RGN (Rl are private, but you can
thing that you store prouiobrctl(ion set up access control
Inventory even example, your photo or
) in Amazon S3_ video fies) policies to grant
Metrics g permissions to others.
Learn more Learn more Learn more

Get started

Upload
® elect s @ e —— @ i Q, Type a prefix and press Enter to search to clear
2Files Size: 1498 MB  Target path: kei2017 X, Upload Create folder More ~ n Deleted objects Asia Pacific (Seoul) s
Viewing 1 to 2
Binary.csv
~B06 M5 [] Name 7= Last modified T= Size T= Storage class 1=
Linear.csv
SOZNE Mar 21, 2017
Binary.csv N 80.6 MB Standard
[ O sinary 10:49:09 AM
Mar 21, 2017
[] [ Linearcsv ! : 69.2 MB Standard

10:49:35 AM

viewing 1 to 2
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Oregon ~

Resource Groups v % [\ Welcome to AWS -

History
Console Home

Billing

ofe
o

Compute

EC2

EC2 Container Service
Lightsail &

Elastic Beanstalk
Lambda

Batch

Storage

S3

EFS

Glacier

Storage Gateway

Database
RDS
DynamoDB
ElastiCache
Redshift

Networking & Content __.

VPC
CloudFront

&

Migration ¥
Application Discovery Service
DMS

Server Migration

Snowball

Developer Tools

Security, Identity & Co... E
1AM

Inspector

Certificate Manager

Directory Service

WAF & Shield

Compliance Reports

CodeCommit .
CodeBuild gil Analytics
CodeDeploy Athena
CodePipeline ENR
X-Ray CloudSearch

Elasticsearch Service

Kinesis =
Management Tools Data Ppeline [
CloudWatch QuickSight =
CloudFormation
CloudTrail
Config €2 Afificial Intelligence
OpsWorks Lex
Service Catalog ey E
Trusted Advisor Rekognition

Managed Services

Machine Learning
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Amazon Machine Learning

Amazon Machine Learning makes it easy for developers of all skill levels to use machine learning
(ML) technology. Amazon Machine Learning is a managed service for building ML models and

generating predictions that e

2

Machine Learning for any Developer

hine Learning technology to solve common business problems without investing ~ Take advantage of the powerful algorithms of Amazon ML to easily create machine learning

Get started

=

{, scalable smart applications.

irces in learning complex technology or hiring expensive consultants. models for enabling your smart applications.

Learn more

Learn more

Powerful Machine Learning Models

Fast, scalable predictions

Use batch predictions to create billions of predictions all at once, or create reak-time

that you can use within interactive web, mobile, or desktop applications.

Learn more
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Get started with Amazon Machine Learning

O

Standard setup

Start creating your first ML model. If you don't have your data ready, you can use our sample dataset.

Amazan Machine Learning Tutorial

Dashboard

Skip straight to the Amazon Machine Learning dashboard.

View Dashboard

Cancel
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1. Input Data

Input data

The first step to create an ML model is to show Amazon ML your historical data. This data must include the correct answers to the questions that you want the ML model to answer. Amazon ML will create a tri

Just trying out Amazon ML and don't have your data ready? Use s3://aml-sample-data/banking.csv This dataset contains information about customers as well as descriptions of their behavior in res)
most likely to subscribe to your new product.

You can preview the file here | & banking.csv

Want a more guided experience? Start with the Amazon Machine Learning Tutorial. &

Import your data to create an Amazon ML datasource. Amazon ML can use your datasource to create and evaluate an ML model, and you can use the datasource to review your data.

Where is your data? . S3 ‘ ‘ Amazon Redshift

S3 data access
Tell Amazon ML how to access your data and give it permission to access it XMEE Mol B2 Y= (bucket name/data file name)

§3 location *

s34/ | bucket-nam
Enter the path to a single file or folderin Amazon S3. You need to grant Amazon ML permission to read this data.

If you already have a schema for this data, provide itin a file at s3:/=path-of-input-data=.schema. If you don't have a schema, Amazon ML will help you create one on the
next page.

Datasource name

* Required
q Reset Cancel
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1. Input Data

Input data

Import your data to create an Amazon ML datasource. Amazon ML can use your datasource to create and evaluate an ML mo

use the datasource to review your data.

Where is your data?

S3 data access
Tell Amazon ML how to 4

S3 location

Datasource nam

18 =3 ‘ W Amazon Reashin

S 1 LR U L st R

s34/ | kei2017/Binary.csv

Enter the path to a single file or folder in Amazon S3. You need to grant Amazon ML permission to
read this data. Leamn more.

Ifyou already have a schema for this data, provide itin a file at s3u/<path-ofHnput-data=.schema. If
you don't have a schema, Amazon ML will help you create one on the next page.

test_binary

* Required Reset

The validation is successful. To go to the next step, choose Continue

Datasource hame test_binary
Data location s3:/kei2017/Binary.csv
Data format CSV
Schema source Auto generated
Number of files 1
Total size 80.6 MB

Cancel

1. Input Data

2. Schema

Schema

(2

Amazon ML scanned your input data and inferred the column names and data type for each of the columns in your dataset. Review and edit the
data fype for each column to ensure that it accurately represents the data. This enables Amazon ML to read the input data correctly and to

liaie orediciione oo ot

Does the first line in your CSV contain the column names? @® Yes

Lo

O No @

Mame =+ Datatype

Numeric
ystar Binary ~
X1 Numeric
X2 Numeric
X3 Numeric
X4 Numeric

Sample field value 1

-0.853244215744366

-1.51883107107082

0.0453656670585945

0.00192322758431187

Items per page:| 10 -

Sample field value 2

3

-0.66966044912394

-1.70513672376946

Cancel

1-60ofé6

Sample field value 3

4

0.93316212196265

2078494213

-1.18397776413396

0.800300288796818

1-6o0f6

Previous
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1. InputData 2 Schema 3.Target 4 R C 5. Revie
Target (2]

Machine learning works by finding patterns that connect your data to the value to be predicted. To create an ML model, Amazon ML analyzes
examples of data records with correct values. The column that contains these values in the training dataset is called the target.

Do you plan to use this datasetfo create or evaluate an ML model? ® Yes © No

Select the row containing the value you want to predict.

‘You have selected a binary attribute named ystar as the target. ML models trained on this target use logistic regression to train a binary
classification model.

Q
1-60f6
Dalag:
Target Name ~ type Sample field value 1 Sample field value 2 sample field value 3
Numeric 2 3 4
X1 Numeric -0.853244215744366 0.747536639162936 0.93316212196265
X2 Numeric -1.51883107107082 0.868591799785687 0.0795652078494213
X3 Numeric 0.0453656670585945 0.66966044912394 -1.18397776413396
<3 T T T o .
® ystar Binary 0 1 1

Cancel Previous m

1. InputData 2. Schema 3. Target 4.RowlID 5 Review
Row identifier (optional) (2]

An optional row identifier helps you understand how prediction rows correspond to observation rows from the input data. If you choose to make
an attribute the row identifier, Amazon ML will add that column to the prediction output. A row identifier is intended for reference purposes only.

Amazon ML does not include the row identifier when training ML models.
Does your data contain an identifier? ) Yes @ No
Cancel Previous
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1. Input Data 2. Schema

Review

3.Target 4 RowlD

Review and make any changes, and then click Finish.

Input data

Datasource name
53 location

Data format
Number of files
Total size

Schema
Schema source
Data types
Target
Target

test_binary
s3://kei2017/Binary.csv
csv

1

80.6 MB

5. Review

Auto generated (Column names are taken from the first row of the CSV file)

5 Numeric Attributes
1 Binary Attribute

ystar (Binary classification)

Row identifier (optional)

Record ID

Tags ©

Amazon ML copies a maximum of 10 tags from parent objects. Edit the list to keep the tags you need.

No tags

MNone

Cancel

Previous

Edit

Edit

Edit

Edit

Create datasource
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Objects (2]
- Refresh &
Filter: All types ¥ | Q. Object name or ID ltems per page: | 10 - 1-1 of 1 Objects
Name s  Type s ID $ Status $ Creation time * Completion times
» |test_binary Datasource ds-xNSitReX673 Completed Mar 21, 2017 11:03:02 AM 5 mins.

1-10of 1 Objects

v Machine Learning Concepts
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£ Amazon Machine Learning ~ Datasources » ds-xNS3itReX673

Data insights

Data processing completed. We found the following potential issues with your input data.
| pata summary Review your data before you train your ML model. The quality of your data affects the quality of your ML
model.
Target distributions

1 of 6 Attributes have missing values
Missing values

Attributes Datasource information e Delete this Datasource

Binary ID  ds-xNSitReX673
Categorical Name test_binary #
Numeric Creation time  Mar 21, 2017 11:03:02 AM
Text Completion time 5 mins. @

Compute Time (Approximate) 16 mins. @

Status Completed
Message Not available

Input schema

View input schema

Log Download log
Use this datasource to =
Binary attributes: _Target_
Target information
698,222 698,222
Target type Binary 600,000
Target visualization .I 500,000
Input data 400,000
300,000 301,729
200,000
100,000
0 1

1 Invalid values
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Data insights Q
Data summary Numeric attributes (2]
Target distributions
Missing values Correlations = Missing _ Invalid
. iy 3 M - Mo
Adftributes ard 0.00086 11{1%) 0 (0%} 1 - 1000000 5D0001.19909275556 500208 THHm
Binary war2 0.01522 01(0%) 1(1%) -5.10135946519737 -  0.000D6921853518343204 0.00273827425286016 i
4.61129928832948
Categorical
I . Ward 0.06531 010%) 1(1%) -5.18252377904155-  0.001845639192874637  D.00322693135741236 [
umeric 4724536835017
Text
ard 0.01433 01(0%) 1(1%) -4.452651630B7911 - 0.000152B381517160616 0.00211385710309124 L
5.14213774621773
Wars 0.17017 01(0%) 1(1%) -4.68917907660572-  0.0007693948385602102 0.000750772916286561  J|
5.03756935364821
1-50f5
Numeric attributes: Var1 s Numeric attributes: Var2
Select bin width: | 1e+5 | Se+d | 20000 | 10000 | 5000 | selectbnwisth: [ 1 | 05 | 02 | o1 [ oos |
11,602 341,635
300,000
250,000
200,000
150,000
100,000
50,000
o [ | [ |
-4 -1 2
190000 300000 500000 700000 00000¢
0
500000
-2 2
a 1000000

Min: -5.101 Mean: 0.001 Max: 4611
Min: 0 Mean: 500000 Max: 1000000
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Objects

Create new. Actions -

Data=source and ML model

Datasource

ML model
Evaluation
Batch predic tion

wx Marhina | asrFminAa MCAansastes

1. Input data

Input data
Type

Lot ate the data you want to use to train (create) an ML model. Later, you can use this ML medel to generate predic tions .

Datas

Locate the input data @ | already created a datasourc e peinting to my 53 data

Q

Datasource test_binary
name

Datasource ID ds-x NSHREXET3
Creation time Mar 21, 2017 11:03:02 AM
Status Completed
Datasource type 53
53 location 53:kei2017/Binary.csv
Data format Csv

Data Mone
rearrangement

Tags

No tags

Imput schema

Target attribute
Target type

Number of attributes
Models trained
Evaluations created

Batch predictions created

My data is in S3, and | need to create a datasource

e

Refresh &

Change datasource

“iew input schema
_Target_

BINARY

]

o
o
o

© ‘ou selected datasource ds-xNSitReX872. The validation is successful. To go to the next step, choose Continue

Cancel
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1. Inputdata 2. ML model settings 3. Recipe 4. Advanced settin

ML model settings

You can use the automatic ally suggested ML model settings, or you can choose to customize.

ML model type

ML model target

ML model name
(Optional)

Select training and
evaluation settings

Evaluation Name

BINARY €
_Target_

ML model: test_binary

Recipes and training parameters control the ML model training process. You can select
these settings for your ML model or use the defaults provided by Amazon ML. In either case,
you can choose to have Amazon ML reserve a portion of the input data for ewvaluation.

Learn more.

® Default (Recommended) & Custom
= Generate a default recipe « Medify the recipe Amazon ML
« Use default training parameters generates
« Set aside 30% of your training = Modify training parameters
data to evaluate the training = Randemly or sequentially split

Spilit the evaluation data
sequentialy €

your evaluation data €

Evaluation: ML model: test_binary

1.Inputdata 2. ML model settings Recipe 4 A ed settings 5E 6. Review

Review

Review and make any changes, and then clck Finish

Input data

Datasource 1D
Datasource name
Creation time
Status

ML model settings

ML model Name
ML model parameters
Evaluation name
Evaluation data

Recipe

Recipe

Advanced settings

Maximum ML model Size
Maximum number of data pa..
Shuffle type for training data
Regularization type
Regularization amount

Tags ©

ds-xNSHReXET3
test_binary

Mar 21, 2017 11:03:02 AM
Completed

ML modet: test_binary

Defautt (includes the ML model evaluation) - See Advanced settings below.

Evaluation: ML model: test_binary

Amazon ML willSpit your training datasource into 70% for training and wil reserve the remaining 30% for valuation

Recipes help Amazon Machine Learning find patterns in your data. If you did not provide a
recipe, Amazon ML will generate one for you. Learn more.

100MB
10

Auto

2

1e-8 - Mild

Amazen ML copies @ maximum of 10 tags from parent cbjects. Edit the fist to keep the tags you need.

No tags

Cancel

Previous

Edit

Edit
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Objects

7]

Refresh &

Filter: Alltypes ¥ | Q Obje [la] ltems per page: | 10 - 1-5of 5 Objects
Name = Type = | ID = | Status = Creation time * Completion times
»  Evaluation: ML model test_binary Ewaluation ev-Otdz Sfx UFOY Completed Mar 21, 2017 11:28:28 AM 4 mins.
* ML moedel test_binary ML model mil-Uv\TéxcJERD Completed Mar 21, 2017 11:28:27 AM 9 mins.

ML model name

ML model: test_binary

ML meodel ID  ml-Uv/TExc JERD Input schema “iew input schema
ML model type Binary classific ation Target attribute _Target
Creation time Mar 21, 2017 11;28:27 AM Target type BINARY
Status Completed Number of attributes &
Datasource ID  ds-OKCmnKOaHnGC Evaluations created 1
Log Downlead log Latest evaluation 0.554 (ALUC)
result
Batch predictions 0
created
Tags Add or edit tags
No tags
»  test binary_[percentBegin=70, percentEnd=100,... Datascurce ds-c O SVARQIYin Completed Mar 21, 2017 11:28:25 AM 4 mins.
v test binary_[percentBegin=0, percentEnd=70, st... Datascurce ds-0KCmnKOaHnC Completed Mar 21, 2017 11:28:25 AM 4 mins.
»  test_binary Datasource ds-xMSitRexs73 Completed Mar 21, 2017 11:02:02 AM 5 mins.

+ Machine Learning Concepts

1-5of S Objects
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|

ML model report

| Summary

Settings

Menitoring
Tools

Try real-time predictions
Evaluations

» Evslustion: ML mod. ..

ML model summary

D

Name

Type

Creation time

Completion time

Compute Time (Approximate)
Status

Log

Datasource (training)

Datasource 1D
Target

Input schema

Evaluations

Latest evaluation result

mkUvTExeJERD

ML model: test_binary #
Binary ¢lassific ation

Mar 24, 2017 11:28:27 AM
S mins. €

7 mins. €

Completed

Download log

ds-OKCmnkOaHnC
_Target

“iew input schema

0.994 (AUC)

Predictions

CloudWatch metrics

Score threshold

Perform another Evaluation

2 view in CloudWatch
0.5
A single dataset

Generate one-time predictions for a single dataset.

Generate batch predictions
Try real-time predictions
Generate real-time predictions in your browser.

Try real-time predictions

Enable real-time predictions

To enable real-time predictions now. create a realtime prediction endpoint.

Delete this ML model
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ML model report

Summary
Setlings

Monitaring

Tools

Try reak-time predictions

| Evaluations

% Evaluation: ML mod...

Summary
Alerts (D)

Explore performant &

Evaluation Summary Delete this Evaluation

D ev-OtdzSfUDY
Name Evaluation: ML model: test_binary #
Datasource ID  ds-cOSVARQIYIN
Mot available
Mar 21, 2017 11:28:28 AM
4 mins. @

2 mins. €

Completed

Output location

Creation time

Completion time

Compute Time (Approximate)
Status

Log Download log

ML model performance metric

On your most recent evaluation, ev-Ot4zSfxUfQY | the ML model's quality score is considered extremely good for most

machine leaming applications. @

vy  AUC:0.9%
Baseline AUC: 0.50

0 1

Next step: If you want to use this ML model to generate predictions, explore trade-offs to optimize the performance of your ML model

first. @
Explore performance

Secore threshold: 0.5

Adjust score threshold

Tags Add or edit tags

No tags
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Refresh o

Evaluations
10 - 1 -1 of 1 Evaluations

ML model report
:
ltems per page:
*  Completion times ML model ID =
mil-LhvTExeJE. ..

Summary
Settings
Monitoring Q. Evaluation name or ID
Tools Name £ | ID £  Status £ Creation time
¥ Ewvaluation: ML model: test_binary ev-Otd4z5fx... Completed Mar 21, 2017 11:28:28 AM 4 mins.
1-1 of 1 Evaluations

Try reaktime predic tions

| Evaluations
¥ Evaluation: ML mod...
Summary

Alerts

Explore performanc e
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ML model report Criteria for a valid evaluation
Summary . .
N ' 0 An evaluation of an ML model is done on held-out data @
Settings
Menitoring Evaluation data location s3./4/keiZ2017/Binary.csv (Split: 70 - 100%)
Training data location s20kei2017/Binary.csv (Split: 0 - T0%)
Tools

Try resltime predictions 0 Sufficient data was used for the evaluation of the ML model @

I Evaluations Mumber of records for evaluation data 295587

Mumber of records for training data 700265
% Evaluation: ML mod...

Summary © schema matched @
Alerts (D) ) .
Number of attributes for evaluation data

Explore performanc Number of attributes for training data

© Distribution of target attribute @

Target distribution of evaluation datasource - l

Target distribution of training datasource .I
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DCelete this Evaluation

ML model report Evaluation Summary
Summary ID  ev-OtdzSfUfOY
Settings Name Evaluation: ML model: test_binary #
Monitoring Datasource ID  ds-c OSVARCIYIn
Output location Not available
Tools Creation time  Mar 21, 2017 11:28:28 AM

Completion time 4 mins.
Try reaktime predictions P e
Compute Time (Approximate) 2 mins. &

| Evaluations Status Completed

Log Downlozad log
% Evaluation: ML mod... g -

Summeary ML model performance metric
Alerts (D)
Explore performance On your most recent evaluation, ev-OtdzSTxUTOY | the ML model's quality score is considered extremely good for most

machine learning applications. €
¥ AUC: 0.994

[— Baseline ALI

a 1 Difference: C-.4E-4-

Mext step: If you want to use this ML model to generate predictions, explore trade-offs to aptimize the performance of your ML model
first. €

| Score thresheld: 0.5
W Adjust score threshold Dodds s
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ML model report ML model performance

This chart shows the distributions of your predicted answers for the actual ™1" and "0" rec ords in your evaluation data. Any overlap of the actual ™1™ = & "0" e 5

Summary
where your ML model guesses wrong. Learn more.

Settings
Adjust the slider to indicate how much error you can tolerate from your ML model based on your needs. Moving the score threshold to the right decreases the number of
Monitoring false positives and increases the number of false negatives.
Toals Explain this chart
. - I Trade-off based on score threshold | 0.5
Try reaktime predictions
[0
= B2 c
Evaluations 8 Reset score thresheld (0.5)
i « 96% are correct
“ Evaluation: ML mod... .-: 203,525 true positive
\ 84 612 true negative
Summary '.\
erts (01 « 4% are errors
erts (0) 5,018 false positive
Explore performance 5,432 false negative
r rforman HW"\_\ 32 Neg
PRAIN /’ A
/// oy, 4 R, ) .
e i « 70% of the records are predicted as ™
o o o o o
Predicted most likely to be Score Predicted most likely to be = 30% of the records are predicted as "0"
ng nyn
| I ] Save score threshold at 0.50
False negative (1.8%) ~ Advanced metrics

Faks positive {2.0%)

False positive rate 0.0664 0 o e—

Precizion 0.9713 o —_ 1

Recal 0.974 0 oo — 1
]

Accuracy 0.9618
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l‘l Services -~ Resource Groups ~ %

& Amazon Machine Learning - ML models » Create ML model

1. Input data 2. ML model settings 2. Recipe
ML model settings

You can use the automatically suggested ML model settings, or you can choose to customize.

ML model type REGRESSICN @
ML model target y

ML model name ML model: test_linear
(Optional)

Recipes and training parameters control the ML model training process. You can select these settings for your ML model or use the defaults provided by Amazon ML.

Select training and I > i I
In either case, you can choose to have Amazon ML reserve a portion of the input data for evaluation. Leamn more.

evaluation settings

Default (Recommended) = Custom
« Generate a default recipe « Modify the recipe Amazon ML generates
» Use default training parameters « Modify training parameters
» Set aside 30% of your training data to evaluate the training « Randomly or sequentially split your evaluation data €@

« Split the evaluation data sequentially €

Cancel Previous
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.- services ~ Resource Groups ~ % ) Welcome to AWS ¥ N. Virginia~  Support ~

& Amazon Machine Learning - ML models » Create ML model

1.Inputdata 2. ML model settings 3. Recipe
Recipe (2]

Amazon ML helps you transform your data to optimize the ML model leamning process. You can use data recipes to easily transform some or all attributes in your
data. The following recipe is automatically suggested based on your data. Edit it inline, or continue to the next step. Learn more.

Your attributes: Recipe (default):

Q

ltems per page:

Recipe
Data = Sample field Sa Recipes help Amazon Machine Leamning find pattemns in your data. If

LSRR Lellts = you did not provide a recipe, Amazon ML will generate one for you.
X4 MNumeric 0.0019232275843... -1 Learn more.
X3 Mumeric 0.0453656670585... -0.
X2 Mumeric -1.518831071070...  0.8685917997856... D.0795652073494. .
X1 Mumeric -0.853244215744 . 0.7475366391629... 0.93316212196265
¥ MNumeric -2.060367933925...  0.1450930405497... 5.92094667943193

1to5of b

Recipe is valid

Cancel Previous -I
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Welcome to AWS ~

*

Resource Groups -
ML models 3» Create ML model

BF  Services ~

£ Amazon Machine Learning -
1. Input data 2. ML model settings 3. Recipe 4. Advanced settings

Advanced settings

You can use the advanced settings to finetune the accuracy of your ML model. Leamn more.
MB (2000 MB maximumj

Maximum ML model

100
Size _ o , n
he total size, in MB, of pattemns that Amazon ML creates during the training of an ML model.

100 maximum

Maximum number of

10
data passes _ ) )
he number of passes Amazon ML will make over your data to discover patterns.

MNone @ Auto
If you haven't already shuffled your data, choose Auto. €

Shuffle type for
training data

None L1 ® L2
You can control the amount of regularization by using the regularization parameter. €9

Regularization type

L

1e-6 - Mild

Previous I Continue

Regularization amount

Cancel
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(T services ~ Resource Groups ~ % [\ welcometo AWS~  N. Virginia~  Support v

& Amazon Machine Learning - ML models » Create ML model

1. Inputdata 2. ML model settings 3. Recipe 4. Advanced settings 5. Evaluation

Evaluation (2]

An evaluation assesses the predictive performance of an ML model and can be done at any time. An evaluation must be done on records that were not used in
creating the ML model. We recommend that you evaluate new ML models.

Do you wantto @ Yes Mo
wvaluate this ML model
now?

Evaluation Name | Evaluation: ML model: test_linear
(Optional)

Select evaluation data: @ Split the datasource to reserve a pertion for evaluation.
By default, Amazon ML splits your datasource, using 70% for training and the remaining
30% for evaluation. Tell Amazon ML whether you want sequential or random splitting.
Leamn more.

Sequential: Amazon ML selects the first 70% of the datasource for training and the
T S et

Randorm: Amazon ML randomly selects 70% of the datasource for training and 30% for
evaluation. €@

Use a different datasource for evaluation

If you don't want Amazon ML to reserve a portion of the training datasource
for evaluation, provide Amazon ML with a different datasource.

Cancel Previous -.
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Services ~ Resource Groups ~ Welcome to AWS ~  N. Virginia ~  Support *

& Amazon Machine Leamning - ML models » Create ML model

1.Inputdata 2. ML model settings 3. Recipe 4. Advanced settings 5. Evaluation 6. Review

Review

Review and make any changes, and then click Finish

Input data (=20

Datasource ID  ds-F457TwN&Y1zm
Datasource name  test_linear
Creation time  Mar 27, 2017 10:45:12 AM
Status Completed

ML model settings Edit

ML model Name ML model: test_linear
ML model parameters  Custom - Ses Advanced settings below.

Recipe =L

Recipe
Recipes help Amazen Machine Learning find patterns in your data. If you did not provide

a recipe, Amazon ML will generate one for you. Learn more.

Advanced settings Edit

Maximum ML model Size 100MB
Maximum number of data pa... 10
Shuffle type for training data  Auto
Regularization type L2
Regularization amount  1e-8 - Mild

Evaluation (=20

Evaluate ML model  Yes
Evaluation name  Evaluation: ML model: test_linear
Evaluation data Random: Amazcn ML randomly selects 70% of the datascurce for training and 20% for evaluation.

Tags ©

Amazon ML copies a maximum of 10 tags from parent objects. Edit the list to keep the tags you need.

No tags

does.aws.amazon.com/console/.../Data_Transformations Cancel Previous
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Services ~

Resource Groups -~ *

[l Welcome to AWS ~

M. Virginia ~

Support ~

& Amazon Machine Leamning -~

ML model report
| Summary
Settings

Monitoring

Tools

Evaluations

¥ Evaluation: ML mod...

Objects

:

Filter: Al types

Name

Q. Ohject name or |

ML model summary

Compute Time (Approximate)

Datasource (training)

L1

¢ BEwaluation: ML model: test_linear

r ML model test_linear

¢ test linear_[percentBegin=0, percentEnd=70, str...

¢ test linear_[percentBegin=70, percentEnd=100, ...

r  test linear

ML models

Name
Type
Creation time

Completion time

ml-03ymtzIOSTs

ID mkodymtzIOSTs

ML model: test_11 #
Numeric al regression

har 27, 2017 11:04:19 AM
Mot available €

Mot available €

Status

Datasource 1D

1k

Type
Evaluation
ML model
Datasource
Datasource

Datasource

Log Mot available

ds-CX1EMMz 0VEx

ltems per page:

D %  Status s
ev-nc\/MItZe3DP

mi-eXlzpRSZEBI

ds-2V\WEEuexYvE

ds-EQJzZs96cxy

ds-pTjopEnbbe L

Delete this ML model

10 -

Creation time -

Mar 27,

Mar 27,

Mar 27,

Mar 27,

Mar 27,

2017 11:12:54 AM

2017 11:12:53 AM

2017 11:12:52 AM

2017 11:12:52 AM

2017 11:11:01 AM

1 -

(2]

Refresh

1 - 5of 5 Objects

Completion time =
Mot available
Mot available
Mot available
Mot available

Mot available

S of 5 Objects
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Services ~

Resource Groups ~

M. Virginia -

& Amazon Machine Leaming -

ML model report

| Summary
Settings

Monitoring
Tools

Try reaktime predictions
Evaluations

* Evaluation: ML mod...

Summary
Alerts (0}

Explore performance

ML model summary

[n}

Name

Type

Creation time

Completion time

Compute Time (Approximate)
Status

Log

Datasource (training)

Datasource |0
Target

Input schema

ML models » ml-eXlzpR92EBI

mi-eXlzpRE2EBI

ML model test_linear #
Mumeric al regressicn
Mar 27, 2017 11:12:53 AM
5 mins. €

4 mins. &

Completed

Download log

ds-2VWEEuex"WE
¥
“iew input schema

Ewvaluations
| Evatuations created 1 |
Latest evaluation result 1.032 (RMSE)
Perform another Evaluation
Predictions

CloudWatch metrics

2 \iew in CloudWatch

A single dataset
Generate one-time predictions for a single dataset.

Generate batch predictions

Try real-time predictions

Generate real-time predictions in your browser.
Try real-time predictions

Enable real-time predictions

To enable real-time predictions now, create a reakt

Create endpoint

Delete this ML n

ML model performance

This chart shows the distribution of the residuals of your ML model. Learn more.

100,709
20,000
50,000
70,000
50,000
50,000
40.000
30,000
20,000
10,000

]

Select bin width: 1 0.5

0.1 D.05

1
- -1 1

Prediction < Target

Prediction = Target

3

Tags Add or edit tags

No tags
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AWS - 2E7tsd
Machine Learning Python — boto 380|83501 AWS &£ 7t
AWS EC20{| R server AXx]|

text file uploaded into S3

data sources AEEOS
AWS Redshift
AWS S3 table
&/
Admin
csv file
data formats S3 or Redshift database
data.set 100 GB
maximum size
boolean
categorical - AMH AMECQ| Eolgt
numeric - S3(Simple Storage Service) -2ctRE AERX| HES
string - Aol 48
- M20 2[T0] MM HiE SEHEEE BoiE (894X 0.08x)




5. AWS FH

I
Virtual network

pws |
es e
__
Machine-learning

e
On- premlses Data-

_

lobal Region
(Gov/H]| 01 E =3)
. . Depends on the
ompliance schutz( ), | andard: i
: ' OpenStack provider

avascirpt(node.js), iOS,

ava, .NET, PHP,

Python, Ruby, Go PHP, Python, Ruby
High, lined to the

Integration into Microsoft

Medium, not linked to oogle
ecosystem(for

DK

High, linked to the

development .
pecific ecosystems

ecosystem(for
process example, .NET

example, Android)
development)

es(MySQL,
PostgreSQL, Oracle es(Azure SQ ) Depends on the

Relational database X }
Database, MS-SQL) OpenStack provider

Z=x{: Amazon Web Service in Action (2016)



5. AWS @A

- fafa Aol =4tk OO §EE, M, 4 S 80| EF 42 &0 /5
AHX HFAI | H XIs)
1O O 1 = =

- Recipe

Recipes help Amazon Machine Leaming find pattens in your data. If
you did not provide a recipe, Amazon ML will generate one for you.
Learn more.
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