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Motivation 

• Selection of ML Algorithms and ML Libraries affects performance, 

scalability, accuracy and cost  

• It is one of the most challenging tasks for application developers and 

data scientists 

• There are many benchmarks of the individual ML algorithms are 

performed, but they are done on different environments and there is 

no methodology for comparing algorithms and ML Libraries 
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Publications 
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Objective 

• Develop an example of the benchmark for testing several Regression Algorithms 

and create a methodology for collaborators for benchmarking of ML algorithms 

and ML libraries  

• Conduct the benchmark tests in parallel by Collaborators 

• Use models to convert benchmark’s results to the common format, store results 

in a knowledge database 

• Develop Recommender assisting with selection of ML Algorithms and ML 

Libraries for specific requirements 
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Roles of Organizers and Collaborators 
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Organizers 
BEZNext, Data Analytica, UOC, IBM, 

SPEC, Protivity 

BEZNext  
Dr. Boris Zibitsker – CEO, Dr. Alex 

Lupersolsky, Saad Meraj  

Data Analytica  
Dr. Dominique Heger - Founder 

University of Chicago 
Dr. Yuri Balasanov, Dr Sema Barlas 

Graduate Students in MScA: Zhiyin 

(Jane) Shi, Jianghui (Cherish) Wen, 

Minghao (Kevin)  Bian Ziyuan (Sean) 

Li 

Protiviti 
Andrew Retrum, Brad Doner, Ryan 

Webster, Steven Massengill, Thomas 

Andreesen 

IBM  
Leon Katsnelson, Leons Petrazickis  

SPEC  
Big Data RG 

Collaborators 

• University of Chicago 

• University of California, 

Berkeley 

• MIT 

• BSUIR 

• Research Center at CERN 

• Intel 

• IBM 

• Dell/EMC 

• HP 
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Reference Infrastructure for ML Algorithms and ML 

Libraries Benchmarks Provided by IBM BDU  

• HDFS DataNode, YARN 

NodeManager and Spark Worker 

on each of the 4 nodes.  

 

• Two nodes are used for BV Oracle, 

WebApp MariaDB, HDFS 

NameNode, YARN 

ResourceManager and Spark Client 

/ Driver for benchmark cluster, 

BEZVision and Analytics WebApp 

including Python modules. 

 

• Two  nodes are used for the 

processing cluster: Spark 

standalone cluster, HDFS 

NameNode / DataNode, Agent 

Manager and Autodiscovery. 
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Input 

Benchmark 

• Input Data Set 

• Infrastructure 

• Data Collection Technology 

• Instructions on how to run 

benchmark 

Users’ Requirements for Selecting 

ML Algorithms and Libraries 

• Accuracy 

• Performance 

• Response Time, Throughput 

• Resource Utilization  
• CPU, Memory, SSD, HDD, Network 

• Scalability 
Data Set 
Infrastructure 
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Output 

Measurement Data Collected During 

Benchmark Tests 

• ML Algorithm Type 

• ML Algorithm Name 

• ML Library Name 

• Performance Measurement Type (RT, Throughput) 

• Usage of Resources (CPU, I/O, Memory, Network) 

• Accuracy Measurement Type (mse, …) 

• Scalability (sensitivity of performance to changes in 

#predictors,  volume of data, increase in # concurrent 

jobs …) 

• Cost (#nodes required to support business SLGs for 

expected increase in volume of data and # of 

concurrent jobs) 

Business Requirements 

Infrastructure 

 

 

 

Resources 

• BEZNext Data Collection, Workload 

Characterization and Performance Prediction 

Software 

• IBM BDU Clusters 

• Information from Spec organization 

• Protiviti Python and Spark expertise 

Deliverables 

• Methodology, Recommendation for selection 

of the Algorithm and ML library  

• Results of testing ML algorithms and ML 

Libraries 

• Recommendations 
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Types of ML Algorithms and ML Libraries 

• Classification 

• Cluster Analysis  

• Correlation Analysis  

• Regression Analysis 

• Optimization Analysis 
 

• Descriptive  

• Diagnostic  

• Predictive (Regression, Time Series, 

ANN, QNM),  

• Prescriptive  
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Use BEZVision to convert measurement collected by 

collaborators in different environment  into 4 nodes 

baseline configuration 
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Develop Web Site  

• User Requirements for ML application 

• Develop algorithm and implement Recommender for selecting ML algorithm 

and ML Library 
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Implementation Progress 

 
Report 1 

• Built benchmark tests for OLS, Ridge and Lasso Regression in sklearn in Python. 

• Collected measurement data for 60s for the three algorithms. 

Report 2: 

• Built benchmark tests for SVM and Random Forest in sklearn in Python. 

• Built benchmark test for OLS linear regression in spark considering one node. 

• Started build prediction model for accuracy, response time, cpu utilization and memory 

usage. 

Report 3: 

• Revise benchmark test in Python, considering cross-validation to tune parameters in 

SVM, Ridge, 

• Lasso and Random Forest. 

• Recollect measurement data for Python benchmark tests. 

• Revise our models with new measurement data. 
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Implementation Report Part 1 & 2 Benchmark Test:  

• The benchmark test scripts for OLS, Ridge and Random Forest in Python 

sklearn and Spark MLlib considering one node is in the capstone Dropbox. 

 

• Collecting measurement data with every combination of number of predictors 

and observations can be time consuming. Therefore we are benchmarking a 

selected number of dataset sizes and build models later to predict the 

performance of other dataset sizes. 
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Implementation Report Part 3 Modeling: 

Part 3.1 Response Time: 

• The plot of response time and against dataset size with and without log transformation 

are shown below. Each color represents an algorithm. Within each algorithm, we can 

see there are several levels (data of different slopes), the levels varying in vertical 

direction represents different number of observations and the variation in horizontal 

direction represents different number of features. The response time increases 

exponentially for all algorithms. This provides us a reason to build models on the log-

transformed response time. 
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Implementation Report Part 3 Modeling: 

Part 3.1 Response Time: 

1. Simple linear regression and single regression tree were considered to model 

response time. The measurement dataset is randomly separated to train and test. 

Model was built using train dataset and test error was computed. 

2. For the regression tree, cv suggests a tree with 12 nodes as final model. 

3. For each model, the variables involved are shown below: 
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Summary 

Value for Collaborators 

• Free service 

• Reduce uncertainty and risk 

• Framework for conducting own 

benchmarks 

• Option of obtaining additional 

services related to application 

development, performance 

management and capacity 

planning 
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Value for Customers 
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THANK YOU! 

ARE ANY QUESTIONS? 

 

Boris Zibitsker, bzibitsker@beznext.com 
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