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P;[IAEZIK*E&IU\ DataFrame

o BN AINIREFRENEMEM L ETERE
e 5 Pandas DataFrames i}, HZ=—LEiR(E
e ENIZRDHANR, ERITEIN—ED

o T E{14%9 Pandas DataFrame, RiBJBAR Python 15
BEAl]

4/ 21
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O EZA#E S : Estimators
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Spark MLib
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+ Evaluation

- . Estimator _ [Model
Trammg {Tram/ngdam ................................ > {(Transformer) }

Predicted labels + _Evaluator Metric (MSE)
Evaluation — i abels, (on test data - '
« (Dou‘:le, Double)] ) Regression Double
__ Metrics

How good is
the model?

Model selection
Choose among different models
€databricks' | or model hyperparameters




Overview of ML Algorithms

. Prediction feature vector = label E.g.: given log file, predict priority
(real value label) LinearRegression, DecisionTree

* Regression (categorical label) LogisticRegression, NaiveBayes
« Classification

[terative optimization

Partition data by rows (instances):
 Easy to handle billions of rows

« Hard to scale # features
107 for *Regression, SVM, NB
103 for DecisionTree
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Overview of ML Algorithms

» Feature transformation

€databricks

F.g.: convert text to feature vectors

Tokenizer, HashingTF, IDF, Word2Vec

Normalizer, StandardScaler

Arguably the mostimportant part of
machine learning

Per-row transformation



Overview of ML Algorithms

« Recommendation
user = recommended products
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F.g.. Recommend movies to users
ALS

Phrased as matrix factorization
Given (users x products) matrix with many
missing entries,
Find low-rank factorization.
Fill in missing entries.

Partition data by both users
and products.

Scales to millions of users
and products.



Overview of ML Algorithms

e Clusterin
feature vectors = clusters (no labels)
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E.g.. Given news articles,
automatically group articles by
topics , ,

KMeans, GaussianMixutre, LDA

[terative optimization.
Local optima.

Partition data by rows.
Easy to handle billions of rows



Overview of ML Algorithms

F.g.: Is model A significantly better

than model B?
ChiSqSelector, Statistics,

MultivariateOnlineSummarizer

E.g.: Matrix decomposition
DenseMatrix, SparseMatrix,

EigenValueDecomposition, ...

 Other (MLLib

» Statistics
« Linear algebra
 Optimization

E.g.. Given function f(x), find x to minimize f(x)

GradientDescent, LBFGS

\
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Pipeline

o HEREZERN, BEtrAZEaIHE
o 1%3E Transformers ] Estimators, 38— ML TI{ER

o FAfit() )IIEEELRE, Pipeline ig— &R, BH
transform() 7575, BIXSFTRAIAE1TFIM
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ML Pipelines

[ Load data ]

|

[ Extract features ]

|

[ Train model ]

|

[ Evaluate ]
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ML Pipelines

[ Datasource 2 ]
[ Datasource 1 ]

X \/[ Datasource 3 ]

Extract features ]
[ [ Extract features ]

\/

[ Feature transform 1 ]

N\

[ Feature transform 2 ]

N\

[ Feature transform 3 ]

\

[ Train model 1 ]

Train model 2 ]

Ensemble

!

[ Evaluate ]
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32 X GG

o NERFEIFHN—IMBEEZESFEREIERE, SERLIRENGE
ESHEIRERBHSE, XBFRA Tunning
o Pipeline AJIABMH— R IFEEE Pipeline, T REEEDHNESD
JUER, @Eft TEREERE

o MLlib X#5{#H CrossValidator Z£HTRENAE, 1ZEBEE AT
23, —2H ParamMap F1— P4 23
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32 X GG

o CrossValidator BSRFEIESR Y7 A—4AH folds, BEANTHERK
AR{ERIBRIIZRANN RS
o Wk =3folds, MEERM 3K (g, M) FIREEX, SNEHR=
7B TG, BH=p2—rIEHEATIINI,
e CrossValidator i/ ParamMaps &, F81
ParamMap, BII4LENMESANEHITITE, EE™
4 B ETHEIEMRAY ParamMap fE N SR{ERER

e &x/m, CrossValidator ffH&R{ER] ParamMap FIE T EGE
SR G HRZAEEES
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{5l
e Gll# DataFrame, BEEHX=ERTIIREZIN S THHE

df = sglContext.createDataFrame
(data, [“label”, “features”])

. BREEESH, HXB, BAVE LR OZRRINZN 10

lr = LogisticRegression(maxIter = 10)
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ALl
o MERIETRI SRR

model = lr.fit(df)
o REESRIENINZIFRIRE, ST RNNE, BRER

model.transform(df) .show()
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