
MLTUNE: A Tool-chain for Automating the Workflow of 

Machine-Learning Based Performance Tuning

Recent interest in machine learning-based techniques have produced several excellent models for performance optimization and characterization of application behavior.

Generally, these models are sensitive to architectural parameters and hence, are most effective when trained on the target platform. Training of these models, however, is

a fairly involved process and requires knowledge of machine learning and statistics, which some users may lack. This poster presents MLTUNE, a tool-chain that

automates the workflow of developing machine learning algorithms for performance tuning and enables performance engineers to build their own learning models.

Leveraging existing open-source software the tool-chain provides automated mechanisms for sample generation, dynamic feature extraction, feature selection, data

labelling, validation and model selection. The poster highlights the key features of the design of MLTUNE, which sacrifices sophistication in favor of generalization and

automation. The system’s applicability is demonstrated with a model for predicting profitable thread affinity configuration for parallel workloads.

Experimental Results Current Status

Most component tools have been 

implemented and version 0 is 

available for download on github.

We are currently working on 

visualization
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Feature Extraction

Automatically extracts any of 
dynamic features from the 
sample programs by leveraging 
software for probing 
performance events

Automatically determine the 
subset of performance events 
that can be measured without 
conflicts during a program run

Data Labelling

Automatically determine the 

relative performance of each 

entry in the training data(e.g. 

speedup when objective is 

execution time)

Relative performance are 

ranked and a histogram is 

created and adjusted for the 

distribution of values. The 

buckets in the histogram make 

up the classes in the model 

and each entry in the training 

data labeled accordingly 

Feature Selection

Employs a series of automated 
feature selection techniques 
consists of standard 
normalization and scaling 
techniques 

Employs a subset selection 
with greedy heuristic to gather 
features with highest ranking

Clustering to eliminate strongly 
correlated and redundant 
features and stepwise 
regression to filter out 
irrelevant features

Training Data Generation

Training

Train model using training data 

to get a trained model which 

will be tested using testing 

data.

Model 3

Sample 

Programs

Cross architecture performance of svm

Feature Extraction Feature Selection

Training Data

Validation and Testing

Validate the different classifiers 

and find out the refined model 

through rigorous testing

The model comes through the 

cross-validation tests and is the 

highest performing ones that 

are presented to the users 

Visualization

Visual representation of 

decision tree analysis

PCA representation

Data Labelling

Training
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