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S is a Data Stream

S = {a1, a2, a3, …}

ax, instances of this stream

a1 = (s1, 𝚫1)

sx, index

𝚫x, describers the instance

2017-05-08 21:46:36+00:00 c3.8xlarge Windows ap-northeast-1c 1.7461

2017-05-08 21:46:34+00:00 i3.large SUSE Linux ap-northeast-1c 0.1223

2017-05-08 21:46:34+00:00 i3.large Linux/UNIX ap-northeast-1c 0.0223

2017-05-08 21:46:17+00:00 c4.8xlarge SUSE Linux ap-northeast-1a 0.789

2017-05-08 21:46:17+00:00 c4.8xlarge Linux/UNIX ap-northeast-1a 0.689

2017-05-08 21:46:17+00:00 m2.4xlarge SUSE Linux ap-northeast-1c 0.2782

2017-05-08 21:46:17+00:00 m2.4xlarge Linux/UNIX ap-northeast-1c 0.1782

2017-05-08 21:46:10+00:00 r3.2xlarge SUSE Linux ap-northeast-1c 0.2282

2017-05-08 21:46:10+00:00 r3.2xlarge Linux/UNIX ap-northeast-1c 0.1282

2017-05-08 21:46:09+00:00 r3.xlarge SUSE Linux ap-northeast-1c 0.1536

2017-05-08 21:46:09+00:00 r3.xlarge Linux/UNIX ap-northeast-1c 0.0536

2017-05-08 21:46:05+00:00 i2.xlarge SUSE Linux ap-northeast-1a 0.2134

2017-05-08 21:46:05+00:00 i2.xlarge Linux/UNIX ap-northeast-1a 0.1134

2017-05-08 21:46:04+00:00 c4.large SUSE Linux ap-northeast-1c 0.13

2017-05-08 21:46:04+00:00 c4.large Linux/UNIX ap-northeast-1c 0.03

2017-05-08 21:46:03+00:00 c4.8xlarge Windows ap-northeast-1a 1.6561

2017-05-08 21:46:03+00:00 c4.xlarge SUSE Linux ap-northeast-1c 0.1749

2017-05-08 21:46:03+00:00 c4.xlarge Linux/UNIX ap-northeast-1c 0.0749

2017-05-08 21:46:01+00:00 m1.xlarge SUSE Linux ap-northeast-1c 0.141

2017-05-08 21:46:01+00:00 m1.xlarge Linux/UNIX ap-northeast-1c 0.041

2017-05-08 21:46:00+00:00 m3.xlarge SUSE Linux ap-northeast-1c 0.156
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Issues

● |S| = ∞;
● S may present concept drift;
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● Statistical
○ Average
○ Variance
○ Minimum
○ Maximum
○ Median
○ Correlation
○ Correlation of numeric attributes to 

the target
○ Possibility of existence of outliers in 

numeric attributes
○ Possibility of existence of outliers in 

the target
○ Dispersion gain
○ Skewness
○ Kurtosis

● Statistical
○ can_cor, cov, g_mean, gravity, 

h_mean, iq_range, lh_trace, mad, 
sparsity, t_mean, w_lambda, 
nr_cor_attr, nr_disc, 
nr_normnr_outliers, p_trace, range, 
roy_root

● Landmarking
○ best_node, elite_nn, linear_discr, 

naive_bayes, one_nn, random_node, 
worst_node

● Model-based
○ leaves, leaves_branch, 

leaves_corrob, leaves_homo, 
leaves_per_class, nodes, 
nodes_per_attr, nodes_per_inst, 
nodes_per_level, nodes_repeated, 
tree_depth, tree_imbalance, 
tree_shape, var_importance

Original vs Improvement
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LightGBM

● Automatically select best features
● Low memory usage
● Good empirical results
● Incremental learning (lower memory and processing 

time)
● Automatically deals with missing features (present in 

meta-data)
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Settings

15



Classifiers: [SVM, Random Forest]

Windows: Train 300, Test 30, Step 
30 (base and meta levels)

Incremental and Non-Incremental
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Table 1: Distribution between algorithms for datasets.



Results
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Offline
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Table 2: Meta-classifier evaluation in offline experiment.
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Online
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Table 3:  Meta-classifier evaluation in online experiment.
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Conclusion
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The end
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