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Background and Research Context 

Interactive                                  business-critical software systems 
 
 
 
 

Domain 

http://www.ibm.com/developerworks/websphere/techjournal/0909_barosa/0909_barosa.html 



LT @ ICPE ‘15 3 Vögele, van Hoorn, Krcmar Automatic Extraction of Session-Based Workload Specifications for Architecture-Level Performance Models 

Background and Research Context 

Interactive                                  business-critical software systems 
 
 
 
 

Domain 

http://www.ibm.com/developerworks/websphere/techjournal/0909_barosa/0909_barosa.html 

session-based 

Session: 
A series of consecutive  
and related requests  

issued by the same customer 

(Menascé et al. 1999) 

“ 
” 
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Background and Research Context 
 

Specifying Session-Based Workloads 

(van Hoorn et al.,             ) – building on (Menascé et al. 1999) and (Krishnamurthy et al. 2006)  
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Background and Research Context 
 

Markov4JMeter Reference Implementation  

(van Hoorn et al.,             ) 
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Background and Research Context 
 

Markov4JMeter Reference Implementation  

Limitations: 
1. Modeling language not formalized 
2. Only a JMeter supported as reference 

implementation by Markov4JMeter extension 
3. How to get to the workload specifications?  

 
 

 

(van Hoorn et al.,             ) 

WESSBAS:  
    Workload Extraction and Specification  
    for Session-Based Application Systems  
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WESSBAS Approach before LT ‘15 

 
1. WESSBAS-DSL as tool- and 

system-agnostic (intermediate) 
modeling language 

2. Extraction of WESSBAS-DSL 
instances from monitoring data 
(employing clustering) 

3. Transformation from WESSBAS-
DSL to JMeter/Markov4JMeter 
test plan 

4. Evaluation using 
SPECjEnterprise  

(van Hoorn et al.,                                      2014) 

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

To
ol

in
g 
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Selected Evaluation Results – SPECjEnterprise Experiments 
WESSBAS Approach before LT ‘15 

WESSBAS is an acronym for Workload 
Extraction and Specification for Session-
Based Application Systems 
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Selected Evaluation Results – SPECjEnterprise Experiments 
WESSBAS Approach before LT ‘15 

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

Load 
(Faban) 

Logging 
(Kieker) 

WESSBAS 
Instance 

Extraction  
(incl. Clustering) JMeter 

(Markov4J) 
Testplan Transformation 

System 
Under Test 

(SUT) 

Load Test 

SUT‘ 

Session 
Records 
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Selected Evaluation Results – SPECjEnterprise Experiments 

1. How accurately do the clustering results match the input Behavior Mix? 
• (Not surprisingly) Errors vary between clustering algorithms, workload mixes etc. 

2. What is the impact of the clustering results on the workload characteristics? 
 

 

WESSBAS Approach before LT ‘15 
WESSBAS is an acronym for Workload 
Extraction and Specification for Session-
Based Application Systems 

1. Workload characteristics do not differ among each 
other when using different clustering results 

2. Session lengths and no. of distinct sessions differ 
from original characteristics 

3. Server-side request counts exactly 
match the original characteristics 
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• Longer term goal: Integration of workload modeling 
• LT ‘15: Transformation of WESSBAS-DSL to Palladio Component Model (PCM) 

 

LT ‘15 Contribution: WESSBAS-DSL to PCM  

Load 
(Faban) 

Logging 
(Kieker) 

WESSBAS 
Instance 

Extraction  
(incl. Clustering) JMeter 

(Markov4J) 
Testplan Transformation 

System 
Under Test 

(SUT) 

Load Test 

SUT‘ 

Session 
Records 

PCM Usage 
Model + X 

PCM (without 
Usage Model) 

Transformation  

Simulation 
Simulated 
Workload 

Derive 



LT @ ICPE ‘15 15 Vögele, van Hoorn, Krcmar Automatic Extraction of Session-Based Workload Specifications for Architecture-Level Performance Models 

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) 



LT @ ICPE ‘15 16 Vögele, van Hoorn, Krcmar Automatic Extraction of Session-Based Workload Specifications for Architecture-Level Performance Models 

Generation into PCM Repository Model 
Transformation into Palladio Component Models 

 WESSBAS-DSL 
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Generation into PCM Repository Model 
Transformation into Palladio Component Models 

 WESSBAS-DSL 
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Call to the modelled 
system operation 

WESSBAS-DSL 

Transformation into Palladio Component Models 
 

 

Generation into PCM Repository Model 
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Evaluation 

• Question: How well match the predicted workload characteristics the measured 
workload characteristics? 

• Experimental setting:  
– Transformation and simulation of our VALUETOOLS SPECjEnterprise instances 
– Comparison of measured and predicted request counts 

Accuracy of PCM Workload Specification? 

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 
– Modeling, extraction and generation of parameters 

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

• 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  
• Industrial case study 
Supplementary material (software, (meta-)models, data, scripts) publicly 

available online: http://markov4jmeter.sourceforge.net/lt15 

http://markov4jmeter.sourceforge.net/lt15
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1. Thought-provoking statement or discussion question about the area 
(e.g., how could this work be validated?) 

 
• What values/use cases do you see in integrating workload modeling and 

extraction for measurement- and model-based performance evaluation? 
 

2. Thought-provoking statement or discussion question about the area 
(e.g., how can this work be of value to industry). 
 

• How can we transfer state-of-the-art load modeling/testing approaches  
do industrial practice?  

• Do you see a need to improve load testing practice? 

Statements as Input for the LT ’15 Discussion 
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