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Create ML



Machine Learning in Swift









Simple model creation

Tallored to your app

Leverages core Apple technologies

Powered by Mac
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1mport Foundation

1mport CreateML

// Specify Data
let trainDirectory = URL(fileURLWithPath: "/Users/createml/Desktop/Fruits”)
let testDirectory = URL(f1ileURLWithPath: "/Users/createml/Desktop/TestFruits”)

// Create Model
let model = try MLImageClassifier(trainingData: .labeledDirectories(at: trainDirectory))

// Evaluate Model

let evaluation = model.evaluation(on: .labeledDirectories(at: testDirectory))

// Save Model
try model.write(to: URL(fileURLWithPath: "/Users/createml/Desktop/FruitClassifier.mlmodel”))
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#!/usr/bin/swift

1mport Foundation

1mport CreateML

// Specify Data
let trainDirectory = URL(fileURLWithPath: "/Users/createml/Desktop/Fruits”)
let testDirectory = URL(f1ileURLWithPath: "/Users/createml/Desktop/TestFruits”)

// Create Model
let model = try MLImageClassifier(trainingData: .labeledDirectories(at: trainDirectory))
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Text Classification

Lorem ipsum dolor sit amet, consectetur adipiscing
elit, sed do eiusmod tempor incididunt ut labore et
dolore magna aliqua. Ut enim ad minim veniam, quis
nostrud exercitation ullamco laboris nisi ut aliquip ex
ea commodo consequat. Duis aute irure dolor in a e
reprehenderit in voluptate velit esse cillum dolore eu
fugiat nulla pariatur. Excepteur sint occaecat

cupidatat non proident, sunt in culpa qui officia
deserunt mollit anim id est laborum

Lorem ipsum dolor sit amet, consectetur adipiscing
elit, sed do eiusmod tempor incididunt ut labore et
dolore magna aliqua. Ut enim ad minim veniam, quis
nostrud exercitation ullamco laboris nisi ut aliquip ex
ea commodo consequat. Duis aute irure dolor in a e
reprehenderit in voluptate velit esse cillum dolore eu
fugiat nulla pariatur. Excepteur sint occaecat

cupidatat non proident, sunt in culpa qui officia
deserunt mollit anim id est laborum.

Lorem ipsum dolor sit amet, consectetur adipiscing
elit, sed do eiusmod tempor incididunt ut labore et
dolore magna aliqua. Ut enim ad minim veniam, quis
nostrud exercitation ullamco laboris nisi ut aliquip ex
ea commodo consequat. Duis aute irure dolor in a e
reprehenderit in voluptate velit esse cillum dolore eu
fugiat nulla pariatur. Excepteur sint occaecat

cupidatat non proident, sunt in culpa qui officia
deserunt mollit anim id est laborum.
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Text Classification Word Tagging

Lorem ipsum dolor sit amet, consectetur adipiscing
elit, sed do eiusmod tempor incididunt ut labore et
dolore magna aliqua. Ut enim ad minim veniam, quis
nostrud exercitation ullamco laboris nisi ut aliquip ex
ea commodo consequat. Duis aute irure dolor in a e
reprehenderit in voluptate velit esse cillum dolore eu
fugiat nulla pariatur. Excepteur sint occaecat

cupidatat non proident, sunt in culpa qui officia
deserunt mollit anim id est laborum

e s s s Lorem Ipsum dolor sit amet
Label Label Label Label

dolore magna aliqua. Ut enim ad minim veniam, quis

nostrud exercitation ullamco laboris nisi ut aliquip ex
ea commodo consequat. Duis aute irure dolor in a e
reprehenderit in voluptate velit esse cillum dolore eu a e

fugiat nulla pariatur. Excepteur sint occaecat
cupidatat non proident, sunt in culpa qui officia
deserunt mollit anim id est laborum.

Lorem ipsum dolor sit amet, consectetur adipiscing
elit, sed do eiusmod tempor incididunt ut labore et
dolore magna aliqua. Ut enim ad minim veniam, quis
nostrud exercitation ullamco laboris nisi ut aliquip ex
ea commodo consequat. Duis aute irure dolor in a e
reprehenderit in voluptate velit esse cillum dolore eu
fugiat nulla pariatur. Excepteur sint occaecat

cupidatat non proident, sunt in culpa qui officia
deserunt mollit anim id est laborum.
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Text Classification Word Tagging

Lorem ipsum dolor sit amet, consectetur adipiscing
elit, sed do eiusmod tempor incididunt ut labore et
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cupidatat non proident, sunt in culpa qui officia
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e s s s Lorem Ipsum dolor sit amet
Label Label Label Label

dolore magna aliqua. Ut enim ad minim veniam, quis

nostrud exercitation ullamco laboris nisi ut aliquip ex
ea commodo consequat. Duis aute irure dolor in a e
reprehenderit in voluptate velit esse cillum dolore eu a e

fugiat nulla pariatur. Excepteur sint occaecat
cupidatat non proident, sunt in culpa qui officia
deserunt mollit anim id est laborum.

Lorem ipsum dolor sit amet, consectetur adipiscing
elit, sed do eiusmod tempor incididunt ut labore et
dolore magna aliqua. Ut enim ad minim veniam, quis
nostrud exercitation ullamco laboris nisi ut aliquip ex
ea commodo consequat. Duis aute irure dolor in a e
reprehenderit in voluptate velit esse cillum dolore eu
fugiat nulla pariatur. Excepteur sint occaecat

cupidatat non proident, sunt in culpa qui officia
deserunt mollit anim id est laborum.
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IS amazing!

Sentiment Analysis



Deposed Prince wants to

give you money
SPAM

Spam Analysis




The Warriors just had an

amazing comeback win
SPORT

Topic Analysis







Data Source




QueriesWithDomainLabels.csv

I'm looking for a place to stay 1in Barcelona,HOTELS
Where can I get good Mexican food on a Sunday?,RESTAURANTS
Find me an 1nexpensive round trip flight to London.,FLIGHTS
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Text Classification
(Typical work flow)
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Text Classification
(Typical work flow)
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Text Classification
(Typical work flow)

Language Tokens
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(Typical work flow)

Language Tokens
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Text Classification
(Typical work flow)

Language Tokens
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Text Classification
(Typical work flow)

Language Tokens
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Text Classification with Create ML
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Text Classification with Create ML
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Text Classification with Create ML

|

Natural Language
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Encouraging positive posts




Stay Positive

Encouraging positive posts
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1mport CreateML

1mport Foundation

// Specify Data
let trainDirectory = URL(fi1leURLWithPath: "/Users/createml/Desktop/train”)
let testDirectory = URL(f1leURLWithPath: "/Users/createml/Desktop/test”)

// Create Model

let classifier = try MLTextClassifier(trainingData: .labeledDirectories(at: trainDirectory))

// Evaluate Model

let evaluation

classifier.evaluation(on: .labeledDirectories(at: testDirectory))

// Save Model
let modelPath = URL(fi1leURLWithPath: " /Users/createml/Desktop/TextClassifier.mlmodel”)

try classifier.write(to: modelPath)



1mport CreateML

1mport Foundation

// Specify Data
let trainDirectory = URL(fi1leURLWithPath: "/Users/createml/Desktop/train’)
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1mport CreateML

1mport Foundation

// Specify Data
let trainDirectory = URL(fi1leURLWithPath: "/Users/createml/Desktop/train”)
let testDirectory = URL(f1leURLWithPath: "/Users/createml/Desktop/test”)

// Create Model

let classifier = try MLTextClassifier(trainingData: .labeledDirectories(at: trainDirectory))

// Evaluate Model

let evaluation classifier.evaluation(on: .labeledDirectories(at: testDirectory))

// Save Model
let modelPath = URL(fi1leURLWithPath: " /Users/createml/Desktop/TextClassifier.mlmodel”)

try classifier.write(to: modelPath)



1mport CreateML

1mport Foundation

// Specify Data
let trainDirectory = URL(fi1leURLWithPath: "/Users/createml/Desktop/train”)
let testDirectory = URL(f1leURLWithPath: "/Users/createml/Desktop/test”)

// Create Model

let classifier = try MLTextClassifier(trainingData: .labeledDirectories(at: trainDirectory))

// Evaluate Model

let evaluation

classifier.evaluation(on: .labeledDirectories(at: testDirectory))

// Save Model
let modelPath = URL(fi1leURLWithPath: ”/Users/createml/Desktop/TextClassifier.mlmodel”)

try classifier.write(to: modelPath)



1mport CreateML

1mport Foundation

// Specify Data
let trainDirectory = URL(fi1leURLWithPath: "/Users/createml/Desktop/train”)
let testDirectory = URL(f1leURLWithPath: "/Users/createml/Desktop/test”)

// Create Model

let classifier = try MLTextClassifier(trainingData: .labeledDirectories(at: trainDirectory))

// Evaluate Model

let evaluation

classifier.evaluation(on: .labeledDirectories(at: testDirectory))

// Save Model
let modelPath = URL(fi1leURLWithPath: " /Users/createml/Desktop/TextClassifier.mlmodel”)

try classifier.write(to: modelPath)
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No. of bedrooms

No. of baths

Predict house price using | ocation

Sq. ft

| ot size



Acidity

Sugar

Wine Quality using pH

Alcohol

Citric



Rating

Price

Where to go tonight
Happy hour

Distance






Tabular Data

MLDataTable
beds baths sguareFt Price
4 2 2000 41010] 4
4 3 pAs10]0, $1010]
3 2 1800 450K
3 2 1500 300K



Tabular Data

Example

MLDataTable
beds baths sguareFt Price
4 2 2000 41010] 4
4 3 pAs10]0, $1010]
3 2 1800 450K
3 2 1500 300K



Tabular Data

MLDataTable
Feature
beds baths sguareFt Price
2 2000 41010] 4
3 2500 $1010]
2 1800 450K
2 1500 300K




Tabular Data

MLDataTable
Feature
beds baths squareFt Price
4 2 401010,
4 3 2500
3 2 1800

3 2 1500




Tabular Data

MLDataTable
Target
beds baths sguarekFt Price
4 2 401010,
4 3 2500
3 2 1800
3 2 1500




Common Sources

Files Code

func loadData() ->
[String:[Any]]

beds,baths, squareFt,price [ {"beds”: 2,
2,2,2000, 400000 "baths”: 2,
4,3,2500,500000 squareFt": 2000,
3,2,1800, 450000 "nrice” : 400000},

3,2,1500,300000



bedrooms bathrooms sgFt Price




bedrooms bathrooms sgFt Price

// You can read data
let houseData = try MLDataTable(contentsOf: mycsv)




Price

// You can read data
let houseData = try MLDataTable(contentsOf: mycsv)

// You can access the Column

houseDatal“price”]




o[ Price

// You can add, subtract, multiply, divide two columns




sgFt Price pricePerSqgFt

// You can add, subtract, multiply, divide two columns

let pricePerSqft = houseDatal”price”] / houseDatal”sgft”]




bedrooms bathrooms sgFt Price

// You can filter on a column




bedrooms bathrooms sgFt Price

// You can filter on a column
let 1ndexOfBigHouses = houseDatal”sqgft”] >= 2000

let largeHouseData = houseDatalindexOfBigHouses]




Training




Decision Tree Classifier Random Forest Classifier

Boosted Tree Classifier

| ogistic Regression Support Vector Machines

Boosted Trees Regression
Linear Regression

Decision Tree Regression Random Forest Regression



MLDecisionTreeClassifier MLRandomForestClassifier

MLBoostedTreeClassifier

L. . . MLSupportVectorClassifier
MLLoglsticRegressionClassifier PR

MLBoostedTreeRegressor

MLL1nearRegressor

MLDecisionTreeRegressor MLRandomForestClassifier



// You can make a model

let classifier = try MLLinearRegressor(trainingData: houseData, targetColumn: “price”)



// You can make a model

let classifier = try MLBoostedTreeRegressor(trainingData: houseData, targetColumn: "price”)



// You can make a model

let classifier = try MLRandomForestRegressor(trainingData: houseData, targetColumn: "price”)



// You can make a model

let classifier = try (trainingData: houseData, targetColumn: “price”)



// You can make a model

let classifier = try MLRegressor (trainingData: houseData, targetColumn: "“price”)



1mport CreateML

// Specify Data

let trainingCSV = URL(f1ileURLWithPath: "/Users/createml/HouseData.csv")
let houseData = MLDataTable(contentsOf: trainingCSV)

let (trainingData,testData) = houseData.randomSplit(by: 0.8, seed: 0)

// Create Model
let pricer = try MLRegressor(trainingData: houseData, targetColumn: "“price")

// Evaluate Model
let metrics = try pricer.testingMetrics(on: testData)

// Save Model
try pricer.write(to: URL(fileURLWithPath: "/Users/createml/HousePricer.mlmodel”))



1mport CreateML

// Specify Data

let trainingCSV = URL(fileURLWithPath: "/Users/createml/HouseData.csv")
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1mport CreateML

// Specify Data

let trainingCSV = URL(f1ileURLWithPath: "/Users/createml/HouseData.csv")
let houseData = MLDataTable(contentsOf: trainingCSV)

let (trainingData,testData) = houseData.randomSplit(by: 0.8, seed: 0)

// Create Model
let pricer = try MLRegressor(trainingData: houseData, targetColumn: "“price")

// Evaluate Model
let metrics = try pricer.testingMetrics(on: testData)

// Save Model
try pricer.write(to: URL(fileURLWithPath: "/Users/createml/HousePricer.mlmodel”))
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Available on macOS Mojave













More Information

https://developer.apple.com/wwdc18/703

Machine Learning Lab Technology Lab 2 Wednesday 4:00PM

Machine Learning Lab Technology Lab 12 Friday 2:00PM








