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Caliper Overview

• Hyperledger Caliper is a blockchain performance testing 
framework, which allows users to test different blockchain 
solutions with predefined use cases

• Caliper will generate a performance report with the following 
performance indicators:

• Transaction success/fail count
• Transaction throughput (TPS)
• Transaction latency
• Resource consumption



Caliper Overview

• Hyperledger Caliper may be used for:
• Application developers wanting to performance test their smart 

contracts
• System architects wanting to investigate resource constraints during a 

test load
• Performance regression testing



Caliper Overview

• Hyperledger Caliper is available as
• NPM packages
• Docker image
• Source code on GitHub

• Hyperledger Caliper is driven via a command 
line interface

• A GUI is under development by Jason You



Supported Technologies

Hyperledger Caliper has adaptors to enable benchmarking of the following blockchain 
technologies:
• Hyperledger Besu
• Hyperledger Burrow
• Hyperledger Fabric
• Hyperledger Iroha
• Hyperledger Sawtooth
• Ethereum
• FISCO BCOS



Concepts

• Network definition
• A definition of the target blockchain technology, which may be any one 

of the supported platforms
• Smart contract(s)

• Contain the logic that governs the lifecycle of the asset being modelled 
within the blockchain technology



Concepts

• Test definition
• Define the way methods available in the Smart Contract are to be 

targeted
• Sequenced list of test modules to be called, with parameters that 

control the duration and send rate
• Test libraries

• User defined modules enable provision of arguments to the Smart 
Contract under test



Concepts

• Caliper takes these items and uses them to generate a result
• Transaction statistics are taken from the reference point of the 

driving SDK
• Resource statistics may be obtained using:

• Docker stats (default option)
• Prometheus and custom queries



Operational Modes

• Caliper provides flow control options (skip/only) on
• Start
• Initialize
• Test
• End

• Caliper may operate in a local or distributed mode
• Local – ideal for proof of concept
• Distributed – large scale testing
• Hybrid
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Distributed
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Distributed Example (Fabric)
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Distributed Monitoring

• Caliper exports the following transaction statistics to 
Prometheus

• TPS (Gauge)
• Latency (Gauge)
• Success (Counter)
• Fail (Counter)

• These are collected between test rounds by default using time 
bounded queries to the Prometheus server



Distributed Monitoring

• Caliper can issue custom queries that are used to build the 
output report between test rounds

• This enables retrieval of any metric within Prometheus obtained 
from a compatible scrape target (cAdvisor, Node Exporter, 
Kubernetes-X, …)



Distributed Monitoring (Fabric)

• Fabric Peer and Orderer metrics are exported for consumption 
by Prometheus 

• https://hyperledger-fabric.readthedocs.io/en/release-
2.0/metrics_reference.html

https://hyperledger-fabric.readthedocs.io/en/release-2.0/metrics_reference.html


Distributed Monitoring (Fabric)

• Grafana can visualize 
exported metrics

https://grafana.com/grafana/dashboards/10716

https://grafana.com/grafana/dashboards/10716


Benchmark Reports

• Reports are 
generated for each 
test definition run



Benchmark Reports

• Reports are 
generated for each 
test definition run

• Graphical output for 
resource utilization is 
also possible



Performance Tests

• Directed
• Focused on a specific aspect of the technology
• Focused on an attribute of the aspect

• Repeatable
• All resources used to perform the test(s) are available
• Details of machine(s) and configuration used are provided

• Insightful
• Meaningful tests that are multi-dimensional
• Yield tangible observations



Performance Results

• Did you know we publish benchmark results?
• https://hyperledger.github.io/caliper-benchmarks/

https://hyperledger.github.io/caliper-benchmarks/


Performance Results



Performance Results (Fabric)



Questions


