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The Problem: How well do surveys 
perform in compiling the publication 

impact of shared HPC systems?"
NCAR’s Computational & Information Systems 
Laboratory (CISL) operates supercomputing, data 
storage and archive systems that support more than a 
thousand users each year. These users pursue 
science objectives in the areas of climate, 
atmospheric sciences, and related areas. Each year 
CISL conducts a survey of current and recent HPC 
system users to collect publications information to 
help describe the scientific impact of CISL resources. "
In this project, we attempted to answer two primary 
questions:"
Q1: "How well does CISL’s annual survey capture the 
" "actual number of publications published by the 
" "HPC users, based on the research of sampled 
" "users?"

Q2: "What are the error bounds on the total number of 
" "publications in the previous fiscal year, as " "    
" "measured from sampled users?"

Methods"
The predictive models were built using the Poisson regression for 
modeling count data since our response variable was the number of 
publications published in the fiscal year per user. The logarithm of the 
count of publications is linked to the linear function of the explanatory 
variables thus ensuring we get a predicted value of zero or greater."
"
A generalized linear model was fit using R as follows for expected 
count of publications:"
"
Model 1: Users who responded to survey"

log(u1) =  β0 + β1 x1 +  β2 x2 + β3 x3 + β4 x4 + B5 x5"
Model 2: Users who did not respond to the survey"

log(u2) =  β0 + β1 x1 +  β2 x2 + β3 x3 + β4 x4"
"
Here, u1 and u2 are expected number of publications for the user for each model"
Β1, Β2, Β3, Β4, Β5 are the covariates for modeling."
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Results"

 The Purpose"
The purpose of this project was to determine if the annual survey has 
a reasonable degree of accuracy in capturing the desired 
information, impact of our systems.  "
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700 users of HPC Systems 
received the CISL annual survey for  fiscal 

year 2014 

Random Sample of 
100 users 

 

Predictive 
Models will be 
built from this 

data 
Remaining 600 users not 

sampled: 
 

30% responded to the 
annual survey 

 
70% did not respond to 

the survey 
This is the 
unknown 

Table 1: Totals for sampled users Training Models  "

Table 2: Total for users not included in sample"
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*HPC: Yellowstone high performance computing resources, DAV: Geyser & Caldera analysis & 
visualization systems, Glade: centralized file systems & data storage, HPSS: data archive"

Source" Number of Publications" Standard Error"
Project Research" 58" 0"

Prediction: Model 1 " 73" 11"
Prediction: Model 2" 137" 12"

Totals" 268" 33"

Table 3: Total of Number of Publications with Standard Errors from remaining 512 users "

Yellowstone at the NCAR-Wyoming Supercomputing Center"

Working through the data, we found several outliers which influenced the ability of 
our training models to accurately predict the new data. "

Figure 1: Users from training data"

Figure 2: Publications predicted for users with users exceeding upper limit"

HPC upper limit 
in training data"

There were some users who exceeded the upper limit of our training data of HPC 
usage, these users had to be omitted from the prediction data to not over inflate 
the number of predicted publications and standard errors."

A1: "The total number of predicted publications is less than the 
"total amount from the user surveys.  This amount could be 
"adjusted taking into account the users removed from the data."
""
"The top 14 HPC users removed from the prediction data 
"reported 22 publications and these users account for more 
"than 250,000,000 core hours."

"
A2: "We would expected to have an error bound of +/- 33 

"publications based on our training model for the prediction  
"data.  "

"
"Based on these models, it appears the annual survey is 
"doing a good job capturing the number of publications for 
"the users.  "

"

Future considerations:"
"
It is evident from the high HPC users that high usage does 
not equate a high number of publications.  Rather it is the 
impact a single paper has on the scientific community.  This 
is more difficult to quantify."
"
Stratified sampling in the future, would ensure a proper 
representation of each group of HPC users and help with 
creating a better prediction model."
"
Repeating this project for previous year’s data would help 
determine the accuracy of the error bounds."
"
"
"

Figure 3: Plot of HPC Grouping by Number of Publications, Predicted and Researched"

In Figure 3, we can see that when users were grouped 
according to usage categories, most of the publications per 
category cluster below 2.  This indicates that high usage may 
not be a great predictor in the total number of publications 
published."
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