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Problem Statement 

Situation
• Workload specification and execution essential to evaluate performance properties of 

session-based application systems
– Measurement-based approaches (e.g., Krishnamurthy et al. 2006, Menascé et al. 1999, Arlitt et al. 2001) 

– Model-based approaches (e.g., Becker et al. 2009, Kounev et al. 2014)

Complication
• Manual creation of representative workload specifications is 

difficult, time consuming, and error-prone (Shams et al. 2006)

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

Resolution: WESSBAS
1) System- and tool-agnostic modeling of probabilistic workloads of session-based application systems
2) Automatic extraction of these specifications from running systems 
3) Transformation of these specifications into 

1) load test scripts
2) architecture-level workload model specifications
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WESSBAS Approach
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To appear at VALUETOOLS 14 To appear at LT 2015 @ ICPE 2015
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Agenda

• Problem Statement and Overview of Approach
• WESSBAS Approach

1. WESSBAS-DSL
2. Extraction of WESSBAS-DSL Instances
3. Clustering of Customer Groups
4. Transformations

1. Apache JMeter
2. Palladio Component Model

• Evaluation
• Future Work
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Background – Markov4JMeter
Example of an Application Model

[van Hoorn et al. 2008]
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Background – Markov4JMeter
Example of an Application Model

[van Hoorn et al. 2008]
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WESSBAS-DSL
Application Model
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Behavior Model + Behavior Mix
Background – Markov4JMeter

[van Hoorn et al. 2008]
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WESSBAS-DSL
Behavior Mix and Behavior Model(s)
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Behavior Model Extraction
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Transformation into Apache JMeter Test Plans

WESSBAS-
DSL
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Transformation into Palladio Component Models

Becker et al. (2009)

app.allocation
app.repository
app.resourceenvironment
app.system
app.usagemodel

Missing possibility to reference usage models from 
usage models

Generation of large parts of the workload
specification into the repository model

Automatically generated (e.g., Brunnert et al. 2013, 
Brosig et al. 2011)
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Transformation into Palladio Component Models

WESSBAS-DSL
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Call to the modelled
system operation

WESSBAS-DSL

Transformation into Palladio Component Models



SOSP 2014, Stuttgart, 2014-11-2717 van Hoorn, Vögele, Schulz, Hasselbring, Krcmar: WESSBAS: Workload Extraction and Specification for Session-Based Application Systems
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Evaluation  Goals and Methodology

Research Questions
1. How accurately do the clustering results match the input Behavior Mix?
2. What is the impact of the clustering results on the workload characteristics?
3. How well match the predicted workload characteristics the measured workload 

characteristics?

Methodology
– Instrumentation of SPECjEnterprise2010 using Kieker to obtain session logs
– Extraction of behavior models and behavior mix (includes clustering)
– Extraction of WESSBAS-DSL instances
– Scenario 1: Transformation to JMeter test plans

• Generation of basic application model (only session layer)
• No input data, no guards and actions

– Scenario 2: Transformation of WESSBAS-DSL instances to PCM 
• Execute simulation
• Compare simulation results (request counts) with measured data
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Probabilistic Representation of SPECj Workload
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Accuracy of Clustering
Research Question 1

TM: Transaction Mix
T:     Transaction
CN:  Assigned Cluster 
MC: Percentage of misclassified
N:    Number of instances

ED: Euclidean Distance
NED: Normalized Euclidean Distance
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Accuracy of Extracted Workload Specifications
Research Question 2
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Accuracy of PCM Workload Specification
Research Question 3

MRC: Measured Request Count
SRC: Simulated Request Count
PE: Prediction Accuracy
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Future Work

• Automatic generation of application model Executable load tests
– Automatic learning of guards and actions
– Generation of protocol layer
– Extraction and generation of input data

• Support for workload intensity  LIMBO (Kistowski et al. 2014)

• Additional transformation
– to alternative workload generators
– to other architecture-level performance models

(e.g., Descartes Modeling Language) (Kounev et al. 2014)

– from PCM to WESSBAS-DSL
• Online clustering to detect evolution of behavior mix 
• Industrial case study
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BACKUP
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Related Work

• Several approaches for the extraction of workload specifications for 
session-based applications systems already exist (Arlitt et al. 2001, Krishnamurthy et al. 

2006, Menascé et al. 1999) but formats are not envisaged for model-based 
approaches

• Approaches for the automatic extraction of performance models (Brunnert et al. 

2013, Brosig et al. 2011) focus on the generation of system specific details of the
SUT

• Several intermediate languages introduced to reduce the complexity of 
generating different kinds of performance models (Ciancone et al. 2011, Smith et al. 

2004, Woodside et al. 2005) provide no support for complex workload specifications
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WESSBAS Approach
Transformation: WESSBAS-DSL to Apache JMeter Test 

Plan
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app.usagemodel

WESSBAS-DSL

WESSBAS Approach
Transformation into Palladio Component Models
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Accuracy of Extracted Workload Specifications
Research Question 2


