Data Types

Quantitative : B1{E$E ---> X 5 B E G FNBE AL
Qualitative : 575&%E Nominal Data (T4£ 53, M%)
Ordinal : mix Lif#E Flan: EEZ R EFT D

Ordinal: Categories are ordered

sizee{L>M>S}

BEHSEEE:

Structured data : #RDS#FRIFRFE

Unstructured data : B &

Semi structured data: json, xml, csv

S3 fJ Storage Tiers ({£#& & 7 IEITE FEHES)
Standard

Intelligent-Tiering (varying access)
Standard-Infrequent Access (long-lived less frequently)

One Zone-Infrequent Access (long-lived less frequently)

Nominal: Categories not ordered




S3 Glacier (archive data)

More on Amazon S3

Use Amazon S3 storage classes to reduce the cost of data storage. See the differences between

those classes by clicking in the image below.

B 5 O 5§ 5

S3 Standard S3INT S3S-1A S31Z-1A Amazon Glacier

. S S >

Frequent Access Frequency Infrequent
—

S3 life cycles policy

Al LLE% 7€ lifecycleiZ objfm — Ex B fif] ¢ Standard#% £l Standard-1A
https://docs.aws.amazon.com/zh_tw/AmazonS3/latest/user-quide/create-lifecycle.html
S3 Bucket & A =

#FSSE-S3, SSE-KMS, CSE-KMS, SSE-C, CSE-C

S3 R

FEE%E B owner®] Llaccess bucket, Hthuserrl 3@ LT f#E 7k 5% 5E (& Ajsoni%k )

1. Resource based : ACL (Access Control List)

2. User based : IAM (ldentity and Access Management)
AWS Glue

Extract, transform, load (ETL) data

Could be fed into Amazon QuickSight

Work with Redshift, S3, database in VPC on EC2
AFindMatchesThRERI LA AR EEE

{# A python/scala 1 &:ES

AWS Batch

Running batch computing job, AT4EETL
Serverless , AT HEFE, FAZREHES3IE H

Using EC2 and spot Instance

Could be schedule by CloudWatch Events
Could be orchestrates by AWS Step functions


https://docs.aws.amazon.com/zh_tw/AmazonS3/latest/user-guide/create-lifecycle.html

AWS Step Functions

Serverless flow by lambda

State machine

& $1.1Tlong-running job (1R 15 min &)

AWS Kinesis P9 X iR 7

1. Kinesis Video Streams : £/ & 247

2. Kinesis Data Streams : E#ifi 7747, B EEGCBHF (real time)

3. Kinesis Data Firehose: #%& ¥} 2 IR i {E AAWSH 1R 75 Ex: S3 Redshift (near real
time)

4. Kinesis Data Analytics : ATHHSQLE JavalR I8, A EIEFE X T el F A

Kinesis Data Streams

real-time service (70ms)

Al FAZRBE % lambda

#{EShard A[1Z1MB, TEZX50018, ==& LR

HKPL. KCL. SDK APl =Zf@ & #1]

KPLAIKCLELE = /e, AR, (B35 5 T #RIEIEERLEZESDK AP

EH : ZH Aflsource BN HEHEE# AKinesis, BEEH/NR100KB, BEMEEZLE
shard?

EE:— @, #iREE=5"100=500kb/s, —{BshardFHmK LR1MB/s TLEFRLEH,
Kinesis Firehose

1% & ¥ 8 3|S3, Redshift, ElasticSearch, Splunk BIBRTE (#&Data streamih ;g 5% E #15)
Scaling B AWS B2 ##%

A% real time (60 #IEE)

A i) #lambda

F convert json to parquetztorcThag, B Ecsv # json ;EFH ESlambda

https://docs.aws.amazon.com/zh tw/firehose/latest/dev/record-format-conversion.html

Kinesis Data Analytics
Realtime

SQL, Java Developer friendly
Serverless

ZHH

Normal distribution & && 43

Standard normal distribution, mean=0, std=1


https://docs.aws.amazon.com/zh_tw/firehose/latest/dev/record-format-conversion.html

Poisson distribution & Bl /5

Binomial distribution

Bernoulli distribution : special case of Binomial, n=1
Time Series B F 247

1. Level : average value in the series

2. Trend : increasing or decreasing

3. Seasonality : repeat short-term cycle

4. Noise : random variation

Athena:

Query service, using SQL th a] LIff—LEETL
Serverless

#0 Glue Data Catalog E#E#ES

Support Amazon ORC and Parquet

= E ¥R BjsonscsvA] & [E i M Parquet EAthena B AR E 4T
Quicksight

Serverless

#0 Redshift, S3, Athena, Aurora, RDS &% &
thFforecastThfe, 1REEFF N 4T

EMR

Big data platform for ETL

Leverage Spark, Hive, Hbase, Flink, Presto
EMR Data Storage

1.HDFS : distributed, scalable, for Hadoop

2.EMRFS: EMRFS is an implementation of the Hadoop file system used for reading and

writing regular files from Amazon EMR directly to Amazon S3.
Apache Spark

Batch processing, in-memory caching —f2REM T E, FE#E
Support Java Scala Python

£t #f Sagemaker§ KMeansSageMakerEstimator, PCASageMakerEstimator, and

XGBoostSageMakerEstimator =#& T & 1] Lltraining
Scaling IE#1t

Normalization : i K& /M E|0~1



Standardization & ¥ BRi1Z £ =

& Houtlier E3&{% A Standardization 2 f#

Imputation , 3&Z|NaNEI A i

1. 7] LLFAmean B¢ medianZkfd, & FoutlierEi&Amedian® tkmeanZk {547
2 EEBRKR

SHEEBEXSERM, HEAXEERARE, AthEH
AWS DeepAR

Time-series algorithm by sagemaker

S FARNN

#h EfeatureF NaNH 7] LLAZ R

Binning 7@

quantile binning(IRIBHERY), BEABFAKREIBETS)
interval binning(RIZ 2Bk Y], EERFRHEEHER)

Log transform

Suit for skewed dataset, Eig s EE 2 IEE

A& {Eoutlierf 82 &

Unbalanced Data [E3# ({REEREERLRZ AEEAD)

1. Undersampling £ IE #x A P B ER 73 2R [ B IE B A B E
2. Oversampling #t B A hE B ARKRIGME E

3. Generate synthetic data & A X EE — LB EA(SMOTE)
SMOTE F FHknnE £ # A (Synthetic Minority Oversampling TEchnique)
Ridge Regression = L2 Regression

error += alpha*slope”2

Dense Output, st EH %R

Lasso Regression = L1 Regression

error += alpha* abs(slope)

Userful for feature selection

BEAZEBISHEERE

Sparse Output, 5t E B EME

Confusion matrix

1. Accuracy

2. F1 Score

3. Precision ( TP / TP+FP)



4. Recall, Sensitivity (TP / TP+FN )

5. Specificity (TN / FP+TN )

SageMaker GroundTruth

Ground Truth #Z;3 T B

A-EABFFEASLEIEREBRHEE:

1. Amazon Mechanical Turk TEA &

2.HEATI

. E=AHKE

Ground Truth R AT {EELF B P EE, It B BB B YHEITIREIRE,

Sagemaker Mode

Training#Jinput dataset® pipe mode #0 file mode
Pipe mode 8B % &, file mode E & F&EicsvELEZ
TR BEREEFZEZEpipe mode
Sagemaker BYOC
AILME B R LEXTE
https://docs.aws.amazon.com/sagemaker/latest/dg/build-container-to-train-script-get-star
ted.html
zI#% % Amazon SageMaker Python SDK (5 )2t AWS SDK for Python ({K[i%)
SageMaker Python SDK A model.fit Il &
AWS SDKH CreateTrainingJob BAgA §Il#E
Sagemaker inference PipelineModel
A 7Enotebook#§ % {EModel & R & BEFE HE SR, LB {8 FAHTTP4E A& protocol
HEAXAME:
SageMaker Hosting Services: endpoint
Python SDK F .deploy()
AWS SDKH.create_model()

Sagemaker batch transform: starts an endpoint, generates inferences on the stored

dataset, outputs the inference predictions, and then shuts down the endpoint.
Python SDK A .transformer()
AWS SDKH .create_transform_job()

"B /7 Sagemaker Pre-build container:

Apache MXNet, TensorFlow, PyTorch, and Chainer, Scikit-learn and Spark ML


https://www.mturk.com
https://docs.aws.amazon.com/sagemaker/latest/dg/build-container-to-train-script-get-started.html
https://docs.aws.amazon.com/sagemaker/latest/dg/build-container-to-train-script-get-started.html
https://docs.aws.amazon.com/sagemaker/latest/APIReference/API_CreateTrainingJob.html

R

SageMaker Hosting Services: A .predict()

Sagemaker batch transform: F .invoke_endpoint()

Sagemaker Checkpoint

7ECreateTrainingJob. AT LLE% & E#Fcheckpoint , 38 & H1 1% 5 5 v 5:5& 7T LL{# checkpoint
Monitor SageMaker

CloudWatch Logs: 52 #% 382 FIEA 2

CloudTrail : #2#kAPI call | IP address

CloudWatch Events: #2 #%SageMaker training, hyperparameter tuning, or batch transform
jObBY K HE it

Sagemaker Notebook:

notebook £ B H K/NRHIl, 408 A 557] LLF 8 5 5 FH#kag 25 2k 38 00, {B R ZH 4 notebook
BERBEEHA

The default is 5 GB. ML storage volumes are encrypted, so SageMaker can't determine
the amount of available free space on the volume. Because of this, you can increase the
volume size when you update a notebook instance, but you can't decrease the volume
size. If you want to decrease the size of the ML storage volume in use, create a new
notebook instance with the desired size.

HRET /home/ec2-user/SageMaker & T B E& # 7] LL7E A Rlnotebook s A

Sagemaker Elastic Inference

MIEHEFRAIINE SR, IGPUMLLEI RS

10 8 3 FAMulti-Model Endpoints BIl &% {3 F Lk Dh &E

Multi-Model Endpoint Deployments

# X HE|, #|ARAGPU

BYOCHs, &% &dockeri®iz & B SAGEMAKER_MULTI_MODEL=true

BYOCHRE :

1. responds to port 8080

2. socket connection requests within 250 ms.

3 Model artifacts need to be compressed in tar.gz format.

https://docs.aws.amazon.com/sagemaker/latest/da/your-algorithms-inference-code.html

SageMaker Debugger
https://docs.aws.amazon.com/sagemaker/latest/dg/train-debugger.html


https://docs.aws.amazon.com/sagemaker/latest/APIReference/API_CreateTrainingJob.html
https://docs.aws.amazon.com/sagemaker/latest/dg/your-algorithms-inference-code.html
https://docs.aws.amazon.com/sagemaker/latest/dg/train-debugger.html

Apache Spark with SageMake

https://docs.aws.amazon.com/sagemaker/latest/dg/apache-spark.html

HyperParameterTuningJobConfig

BILEBBERE

EfEEname, R K{EH, &/MEHMscale A=K

Scale A& Auto, Linear, Logarithmic (0.0001~1.0), ReverseLogarithmic (0<=x<1.0)
£% & S5EHyperParameterTuningJobConfig#%, Ficreate hyper_parameter_tuning_job #11T
BaHEt

Best Practices:

1. BERLEEEZH

2. FREHE, HEFEKRK

3. FLogarithmic Z&kscale

4. —REA—1& tuning job

5. BERIEERA 2 & instance

Monitor SageMaker with Amazon CloudWatch

Cloudwatch a] LL%0E & 53 # % 2> InvokeEndpoint# i i £ T g
https://docs.aws.amazon.com/sagemaker/latest/dg/monitoring-cloudwatch.html
StdoutfIstderrth & 4 SR & TE Itk

Log SageMaker API Calls with AWS CloudTrail

CloudTrail captures all API calls for SageMaker, & T InvokeEndpoint 4+

& 7E fimodel tuning jobs B¥, #NR {Rstopth &% cloudtrail#z #%

Security

To encrypt the machine learning (ML) storage volume that is attached to notebooks,
processing jobs, training jobs, hyperparameter tuning jobs, batch transform jobs, and
endpoints, you can pass a AWS Key Management Service (AWS KMS) key to Amazon
SageMaker.

Enabling inter-container traffic encryption can increase training time

EZRE in Transit WEH

ConsoletZfFHIEE R H & 4 EFTRHBEN A

APIfJEE, ERi&EnablelnterContainerTrafficEncryption=true

Sagmemaker #Jcontainer g5

Algorithms that are parallelizable can be deployed on multiple compute instances for

distributed training. For the Training Image and Inference Image Registry Path column,


https://docs.aws.amazon.com/sagemaker/latest/dg/apache-spark.html
https://docs.aws.amazon.com/sagemaker/latest/dg/monitoring-cloudwatch.html

use the :1 version tag to ensure that you are using a stable version of the algorithm. You
can reliably host a model trained using an image with the :1 tag on an inference image
that has the :1 tag. Using the :latest tag in the registry path provides you with the most
up-to-date version of the algorithm, but might cause problems with backward

compatibility. Avoid using the :latest tag for production purposes.

Early StopEEZ ?
https://docs.aws.amazon.com/sagemaker/latest/dg/automatic-model-tuning-early-stoppin
g.html

If the value of the objective metric for the current training job is worse (higher when
minimizing or lower when maximizing the objective metric) than the median value of
running averages of the objective metric for previous training jobs up to the same epoch,
SageMaker stops the current training job.

Network isolation

A~ % : Chainer, PyTorch, Scikit-learn, SageMaker Reinforcement Learning
https://docs.aws.amazon.com/sagemaker/latest/dg/mkt-algo-model-internet-free.html
Amazon SageMaker Neo

1% EL A HE 28 (TF, MXNet% )8 E ZIARM, Nvidia FIREMITE

Neo currently supports image classification models exported as frozen graphs from
TensorFlow, MXNet, or PyTorch, and XGBoost models.:

Amazon SageMaker Random Cut Forest

FEEXEE AREERA

EREBEEMEFRMIHE, SEEMBEEIEstdS

PCA

FEEASE

A R{Emode:

1. Regular: ##& sparse data

2. Random: i# & % {@feature


https://docs.aws.amazon.com/sagemaker/latest/dg/automatic-model-tuning-early-stopping.html
https://docs.aws.amazon.com/sagemaker/latest/dg/automatic-model-tuning-early-stopping.html
https://docs.aws.amazon.com/sagemaker/latest/dg/mkt-algo-model-internet-free.html

