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Project Overview  
Objective: To analyze  30,000 Blue Waters  Data 

Points and observe: 

  1) Failure Type Probabilities 

2) Conditional Probabilities, Failure     Densities 

and Hazard Rates 

   3) Joint Distribution: Cores Used, Duration 

   4) Inter Arrival Distribution and CDF 



Data Sample 

*Received from Catello Di Martino, Ph-D 



Data Analysis Approach and 
Concepts used from Class 
● Analyzed Data Using R because it is better for 

statistical analysis than Matlab 

● Correlation, Variance, Table functions 

● Conditional Probability of Failure 

● Took the number of failures in an interval and divided 

by the total number of tasks within an interval 

● Failure Density and Hazard Rate 

● Used methods that we learned in class to create 

tables like the ones in lecture 

 



Data Analysis Approach and 
Concepts Used From the Class 

● Failure Probabilities and Exit Code Polarity 

● Looked at the polarity of exit codes to determine Job 

Script Success and Failure 

● Joint Distribution: Cores Used, Duration 

● Each variable was divided into intervals, a table was 

made with likelihoods and variables on respective x 

and y axes to determine the joint distribution.  



Failure Probabilities 

P(Failure Type | Job Script Fail) 

P(Failure Type | Job Script Success/Job Execute Fail) 



 

Core Hour Conditional 

Core Hour Fail Density 

and Hazard 

Cores Conditional 

Cores Fail Density and 

Hazard 

Duration Conditional 

Duration Fail Density 

and Hazard 

Conditional Failure Probability, Failure Density, Hazard Rate 



Duration, Cores and Core Hour Data 

 



Joint Distribution: Number of 
Cores Used vs. Duration 

Duration 

Cores Used 

Likelihood 



Interarrival Distribution and 
Problems with Data 



Conclusions 
● Two types of failures: Job Script Success Failures 

and Job Script Fail Failures 

● The conditional probabilities show that as any of 

the variables increases, so does the probability of 

failure. The failure densities and hazard rates show 

that as the variables increase, the density and 

hazard decrease. 

● Joint Distribution Graph shows the most likely 

combination of Cores (16-64 cores) and Duration 

(859-863 seconds) 



Feelings about the Class 
● More in class projects or discussion 

● Class expected students to have previous 

knowledge of  R language 

Likes: 

● Insight on Reliability Systems 

● Hearing about the relation to what we did in class to 

real world examples 



Questions? 


