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Data Flow Architecture

● The GNU Radio “runtime” is designed to stream 
large amounts of data in real-time

...between parallel computational nodes

...each operating completely independently.

● This is a very different model from traditional 
array processing environments.
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Anatomy of a GNU Radio Block

Each block has a completely independent scheduler
running in its own execution thread.
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Inter-Block Flow Control

Blocks run as fast as the CPU, dataflow, 
and buffer space allows.
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End-to-End Flow Control Considerations

Each flowgraph has a rate-setting block that
should (almost) always be hardware.
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Buffer Allocation and Latency Considerations

● GNU Radio creates buffers to accommodate 
several conflicting constraints
– Page size/item size boundary alignment

– Double sized to optimize read/write

– Downstream decimation/interpolation

– Block requested set_output_multiple() 

– Downstream block history() setting

● Default is 32K bytes and increased as needed
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Danger, Will Robinson!

● It is possible to override the scheduler's buffer 
allocation algorithm for everything but 
page/item size:

set_min_output_buffer(items)

set_max_output_buffer(items)

● This can cause unexpected behavior and 
performance tuning/testing is essential.

● If it breaks, you get to keep both pieces. 
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Performance Monitoring Tools

htop: thread and core aware process monitor  
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Performance Monitoring Tools

   perf top: fine-grained process profiler
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Performance Monitoring Tools

● GNU Radio performance counters monitor a variety 
of block related values:
– Output and upstream buffer fullness

– Cycles spent in work()

– Data throughput

● Can be exported via ControlPort to an external 
monitoring application
– Requires (patched) Apache Thrift installation

– Some issues with Thrift upstream bugginess
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Peformance Monitoring Tools

gr-ctrlport-monitor             gr-perf-monitorx

Complete, detailed statistics on every block
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