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Overview
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ÅProblem

ÅLoad Test Configurations

ÅCombatting Concurrency

ÅLessons Learned 

ÅWish list 

ÅClosing remarks
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Introduction
ÅConcurrency: we are only talking about the number of 

simultaneous web responds in a survey

ÅNeed for efficiency in multimode surveys with high 
respondent volume

ÅSurvey complexity and demand for high availability continue 
to grow
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Background

ÅThe 2021 Leadup Issues: SQLite Ą SQL Server

ÅThe 2023 Incident
Å2,600 simultaneous invites led to CPU overload and data loss

ÅEvent impact:
ÅHigh CPU/RAM usage: 90ς100%

ÅData loss and survey inaccessibility

ÅLoad during the event: 32ς42 concurrent respondents

ÅCBS benchmark: 500ς600

April 5, 2023 ς excluding cases under 1 minute 
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Pre-2025 Gold Standard Configurations
Å1 front-end and 1 back-end server, each with 16 GB RAM and 

4 Cores
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Factors
ÅInfrastructure failures have huge consequences
ÅSurvey crashes, lost data, and frustrated users

ÅMonitoring blind spots
ÅThe lack of real-time insights makes detection difficult

ÅSurvey complexity matters
ÅOne survey may support 10,000 users, while another only 200 

are in a given server configuration

ÅSurveys vary in complexity and resource demand

ÅHeavy surveys may require a dedicated server
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Observations
ÅInfrastructure variables: RAM, CPU cores, licensing, 

networking, and security

ÅMulti-threading observations:
ÅBlaise app isn't, but web runtimes are multi-threaded

ÅSurvey vs. Server Complexity
ÅNot all surveys impact servers equally

ÅVirtual vs. Physical Servers
ÅBalance cost, flexibility, and performance

ÅUnknown concurrency thresholds
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Hardware Recommendations

ÅBlaise minimalserver recommendations:
ÅMin: 4GB RAM, 2.6GHz

ÅRec: 8GB RAM, 3.2GHz

ÅSurvey design affects performance

ÅThese should be revisited/updated



© 2025 Regents of the University of Michigan
9

Server Configuration Review
ÅWhy load testing became essential
ÅReactive fixes led to systematic testing efforts

ÅLoad testing tools: 
ÅJMeter, BlazeMeter, Ranorex, Azure Pipelines

ÅWe wanted to ensure our testing results had a baseline and 
reached out to CBS to ask for the survey they use to load test 
versions of Blaise

ÅFormalized tests across configurations
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CPU and Gezo Load - SRC
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CPU and Gezo Load - CBS
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U-M Gezo Results ς 1 Web, 1 Admin
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CBS Result ς 1 Web, 1 Admin
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Results: Gezo Load Testing
 ÅU-M ς CBS differences 

ÅWhat do they mean ς if we can determine what or why they are 
different

ÅbƻǘŜΥ ŘƻƴΩǘ ŀǎǎǳƳŜ ȅƻǳǊ ǎŜǊǾŜǊ ŎƻƴŦƛƎǳǊŀǘƛƻƴ Ŏŀƴ ōŜ ŀǎ 
ǇŜǊŦƻǊƳŀƴǘ ŀǎ /.{Ω ǘŜǎǘƛƴƎ versions

ÅThere are many configurations and considerations to consider
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Large Study (FES25) Load Test Configuration
Three environments
Å2 servers: 1 front-end Web and 1 back-end Admin w/32 GB & 4 

cores

Å4 servers: 3 front-end Web and 1 back-end Admin w/32 GB & 4 
cores

Å6 servers: 5 front-end Web and 1 back-end Admin w/32 GB & 4 
cores 



© 2025 Regents of the University of Michigan
16

25 Concurrent Respondents
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50 Concurrent Respondents
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100 Concurrent Respondents
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1 Web & 1 Admin Server
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3 Web & 1 Admin Server
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5 Web & 1 Admin Server
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Other configurations (Joris to the rescue)
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1 vs 2 Web Servers & 1 Admin 16 GB Ram
2 CPUs

4 CPUs

1 Web 2 Web
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1 vs 2 Web Servers & 1 Admin 16 GB Ram
6 CPUs

8 CPUs

1 Web 2 Web
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CPU and Gezo 1  Web & 1 Admin 16 GB Ram

2 CPUs 4 CPUs

6 CPUs 8 CPUs
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CPU and Gezo 1  Web & 1 Admin 16 GB Ram

2 CPUs 4 CPUs

6 CPUs 8 CPUs
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CPU and Gezo 1  Web & 1 Admin 16 GB Ram

2 CPUs 4 CPUs

6 CPUs 8 CPUs
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CPU and Gezo 2 Web & 1 Admin 16 GB Ram

2 CPUs 4 CPUs

6 CPUs 8 CPUs


