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.......
[26/06/2015:21205.0], responseTime, "CustomerService", 204
[26/06/2015:21215.0], responseTime, "CustomerService", 169
[26/06/2015:21216.0], cpuUtilization, "CustomerServiceVM2", 0.73
[26/06/2015:21216.0], cpuUtilization, "CustomerServiceVM1", 0.69
[26/06/2015:21216.1], vmBilled, "CustomerServiceVM1", 0.35
[26/06/2015:21219.4], ids, "ids", [1,16,32,189,216]
........

Runtime Traces

(execution times, CPU util, memory, 
filesystem, energy, …, events)

No continuous feedback loop from production to development

Feedback Divide

Hypothesis: Information presented on wrong abstraction level 



Instant performance feedback prediction on code changes 
implemented as Eclipse plugin with Java 

PerformanceHat

Model Extraction from Traces 
(Initial Learning)

Incremental Update 
(Reflect Code Changes)

Contextualization Operational Awareness



Continuous and Incremental Feedback Algorithm

[Pass 1: Specification Mapping]

[Pass 2: Inference + Propagation]
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[Pass 1: Specification Mapping]
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[Pass 2: Inference + Propagation]



Performance models are mixed form of  
analytical models and machine learning models.

capture 
programming 

model

capture 
dynamic 
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Transfer learning uses 
knowledge on the source to 
learn a cheaper target 
model

“Enhancing Performance Prediction Robustness by Combining Analytical Modeling and Machine Learning”, 
D. Didona et al., ICPE’17

“Transfer Learning for Software Performance Analysis: An Exploratory Analysis”, P. Jamshidi et al., ASE’17



PerformanceHat 
(Open Source Case Study: Agilefant)



Interactive PerformanceHat 
Enable interactive model and uncertainty reasoning



Challenges

Method-level sampling  
not available

Inferring Latent Variables for 
Performance Models

Dealing with Uncertainty Premature Optimization



Integration in HANA Web IDE

void method() {

  // ...
  log.error("error occurred " + var);
  if(...) {
    // ...
    log.warn("warn: " + var2);
    // ...
  }

  throw new RuntimeException();
}

10k

7k

2k

A.java     102k       0 new exceptions    
B.java      23k       2 new exceptions
C.java      12k       0 new exceptions

Searchable 
monitoring 
information of the 
entire software 
system

Quickly indicates 
how often a log 
statement or 
exception happens 
in production

Detailed information 
about that statement

Last 24 hours: 540
...

[Go to the monitoring]

Log awareness - field study 
w/ Jos Winter, Mauricio Aniche,  
Arie van Deursen @ TU Delft

Integration with Infer  
for Code Review

“Monitoring-aware IDEs” @ FSE’19
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Interactive Production Performance Feedback in the IDE enables developers  
to contextualize production perspectives and prevent performance regressions

http://sealuzh.github.io/PerformanceHat/


