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Domain – Session-based Application Systems

Session:
A series of consecutive 

and related requests 
issued by the same customer

(Menascé et al. 1999)

“
”



Workload specification and execution essential to evaluate performance 
properties of (session-based) application systems
• Measurement-based approaches (e.g., load testing) 

• Model-based approaches (e.g., performance prediction)
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Workload specification and execution essential to evaluate performance 
properties of (session-based) application systems
• Measurement-based approaches (e.g., load testing) 

• Model-based approaches (e.g., performance prediction)

Problem Statement

Problems

• Manual creation (and maintenance) of representative workload 
specifications is difficult, time consuming, and error-prone 

• Workload specifications for measurement- and model-based
approaches are modelled separately of each other (M-by-N problem)



WESSBAS-DSL

A tool- and system-agnostic (intermediate) modeling language

Automatic Extraction of
WESSBAS-DSL instances

Analysis of request logs

Model transformations

• Load tests scripts
• Workload models for

performance prediction

WESSBAS* Approach – Overview

*WESSBAS is an acronym for 
Workload Extraction and Specification for Session-Based Application Systems
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Specifying Session-Based Workloads
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Specifying Session-Based Workloads



WESSBAS-DSL



Behavior Model Extraction



Probabilistic Representation of SPECjEnterprise2010 Workload



Transformation into Apache JMeter Test Plans



Transformation into Apache JMeter Test Plans

WESSBAS-
DSL



Transformation into Palladio Component Models

Becker et al. (2009)

Generated by WESSBAS

Automatically generated 
(e.g., Brosig et al. 2011,
Brunnert et al. 2013)    



Call to the
modelled system
operation

WESSBAS-DSL instance

Transformation into Palladio Component Models



Evaluation Research Questions and Methodology

RQ1: How accurately do the clustering results match the input Behavior Mix?

RQ2: What is the impact of the clustering results on the workload characteristics of 
the executed and predicted workload?

RQ3: How accurately do the performance characteristics of the production 
system/SUT match the performance characteristics using the generated and 
predicted workload?

RQ4: How accurately do the workload and performance characteristics match when 
applying different workload settings to the extracted workload?

RQ5: What is the impact of GaAs on the workload and performance characteristics?



1. SPECjEnterprise2010
• Scenario 0: Generate benchmark load with the Faban harness (+ monitoring)
• Scenario 1: Workload generation (+ monitoring)
• Scenario 2: Performance prediction
• Monitored (and predicted) measures:

• request and session statistics
• response times, CPU and memory utilization

Evaluation – Case Studies



SPECjEnterprise2010 Case Study Setting
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1. SPECjEnterprise2010
• Scenario 0: Generate benchmark load with the Faban harness (+ monitoring)
• Scenario 1: Workload generation (+ monitoring)
• Scenario 2: Performance prediction
• Monitored (and predicted) measures: 

• request and session statistics
• response times, CPU and memory utilization

2. FIFA World Cup 1998 web server access logs
• Scenario 1: Workload generation (+ monitoring)
• Scenario 2: Performance Prediction
• Measures: request and session statistics

Evaluation – Case Studies



RQ2: What is the impact of the clustering results on the workload characteristics of 
the executed and predicted workload?

Selected Results for SPECjEnterprise2010



RQ3: How accurately do the performance characteristics of the production 
system/SUT match the performance characteristics using the generated and 
predicted workload?

Selected Results for SPECjEnterprise2010





• The session-based characteristics, like session length and the number of 
distinct sessions, deviate from the measured logs in case of 
SPECjEnterprise2010.

• The invocation frequencies for requests match with almost 100 %

• Performance characteristics in terms of CPU utilization, response times 
and heap usage are, with a few minor exceptions similar to the original 
executed workload.

Summary of Results

RQ2: What is the impact of the clustering results on the workload characteristics of 
the executed and predicted workload?

RQ3: How accurately do the performance characteristics of the production 
system/SUT match the performance characteristics using the generated and 
predicted workload?
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SoSyM Article for this Talk
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• Extensions
• Support for workload intensity 
• Inclusion of input data
• Additional transformations

• to alternative workload generators
• to other architecture-level performance models
• from PCM to WESSBAS-DSL

• Online clustering to detect evolution of behavior mix 
• Co-evolution of manually created and generated parts in the specification
• Applications

• Load test selection and prioritization (in continuous SE)
• Performance regression testing and diagnosis (in continuous SE)
• Model-driven software modernization/evolution

• Industrial case study with Sonatype (Nexus)

Future Work
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