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| can develop machine learning a little.



Today's topic



Test Automation



Code-driven testing
(xUnit / xSpec)
+

Continuous integration
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Machine Learning
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Why automated
testing for
machine learning ?
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Software testing
of
Machine learning
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Black-box testing !
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Patterns
&

Practices
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Spark/MLIib: K-Means Tl

public void runKMeansUsingStaticMethods() {

List<Vector> points = Lists.newArraylList(
Vectors.dense(1.0, 2.0, 6.0),
Vectors.dense(1.0, 3.0, 0.09),
Vectors.dense(1.0, 4.9, 6.0)

)
Vector expectedCenter = Vectors.dense(1.0, 3.0, 4.0);

JavaRDD«<Vector> data = sc.parallelize(points, 2);
KMeansModel model = KMeans.train(data.rdd(), 1, 1, 1, KMeans.K_MEANS PARALLEL());

assertEquals(1l, model.clusterCenters().length);
assertEquals(expectedCenter, model.clusterCenters()[@]);

model = KMeans.train(data.rdd(), 1, 1, 1, KMeans.RANDOM());
assertEquals(expectedCenter, model.clusterCenters()[0]);



Spark/MLIib: K-Means Tl

public void runKMeansUsingStaticMethods() {
List<Vector> points = Lists.newArrayList(

Vectors.dense(1.0, 2.0, 6.0), :@7_—1 I\;—‘_g

Vectors.dense(1.0, 3.0, 0.09),

Vectors.dense(1.0, 4.9, 6.0) (:;‘1 L/-t
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Vector expectedCenter = Vectors.dense(1.0, 3.0, 4.0);

JavaRDD«<Vector> data = sc.

KMeansModel model = KMeans. a7zgo)q:llb\(j: ¢ MEANS_PARALLEL());

assertEquals(1l, model.clust

assertEquals(expectedCenter (—@E (—73\5

model = KMeans.train(data.rdd(), 1, 1, 1, KMeans.RANDOM());
assertEquals(expectedCenter, model.clusterCenters()[0]);
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MLIib: Logistic regression Tl

// Generate input of the form Y = logistic(offset + scale*X)
def generatelogisticInput(
offset: Double,
scale: Double,
nPoints: Int,
seed: Int): Seq[LabeledPoint] = {
val rnd = new Random(seed)
val x1 = Array.fill[Double](nPoints)(rnd.nextGaussian())

val y = (@ until nPoints).map { i =>

val p = 1.0 / (1.9 + math.exp(-(offset + scale * x1(1))))
if (rnd.nextDouble() < p) 1.0 else 0.0

val testData = (© until nPoints).map(i => LabeledPoint(y(i), Vectors.dense(Array(x1(i)))))
testData
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MLIib: Logistic regression Tl

// Generate input of the form Y = logistic(offset + scale*X)
def generatelogisticInput(

offset: Double, E*ﬁ'ﬁﬁ (:ﬁEj 7::

scale: Double,

points: Tnt, ALENZER U

seed: Int): Seq[LabeledPoint] =
val rnd = new Random(seed)
val x1 = Array.fill[Double](nPoints)(rnd.nextGaussian())

val y = (@ until nPoints).map { i =>
val p = 1.0 / (1.9 + math.exp(-(offset + sc

if (rnd.nextDouble() < p) 1.0 else 0.0 AZ —
) p *_ﬁ:!f' fE> T
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val testData = (@ until nPoints).map(i => Lab 1y(x1(1)))))
testData
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libsvm, liblinear,
SciPy, OpenCV
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svin_type c_svc
kernel_type rbf
gamma 0.001002
nr_class 3
total_sv 9

rho -0.000766337 0.003
label 0 1 2

nr_sv 3 3 3

Y

11 1:0.001 2:0.001 3:
11 1:0.001 2:0.014176
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NaN
(negative) Infinity
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Conclusion
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