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 NodeCompass: A new Paradigm?

Yes.  Performance Analysis is done differently

We consider all layers interacting in the system as part of the Perf. Analysis

Reduced Instrumentation overhead by using LTTng in the JavaScript land

Focus on High Level of Granularity in the Perf. Analysis

Uncover Bugs, Bottlenecks, Root causes, Race conditions either in Node.js 
internals or in JavaScript land
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   Why is NodeCompass different?

- Focus on higher layer

- Distributed tracers

- Spans are exposed

                      Cons

- Give only indications of the function 
latency

- Lack granularity 

- Too much effort to understand the root 
cause based on the given information

Current approaches :
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 The Vertical Span Model: The new paradigm

Represent a request with all its underlying atomic operations  

Expose the application flow and the request underlying paths   

Expose sequence of events in each layer with its latency  

Performance analysis with high granularity degree 

Pinpoint performance bottlenecks, system bugs, Root cause

Expose race Conditions in Node.js
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Pinpointing process.NexTick Performance Issues 

Postpone function execution to the Event-loop next tick

Queue must be exhausted before the Event-loop continues to next phases

Must be used with caution since it can slow or block the Event-loop 

Nextick Performance degradation scenario

An express server contacted on the rout /nexttick 

A client A  contacting continuously the server at the route /nexttick

A second client B  contacting continuously the server at the route /checkState

After a few seconds the server stops responding to B. A performance issue appears
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Asynchronous resources destruction bug

Each asynchronous resource has a lifetime 

Internal mechanisms in Node.js track async. resources and destroy them after used  

“Destroy” callback is invoked when cleaning the system from the resource   

Test scenario

An express server contacted at the route /test

A client A  contacting continuously the server on the route /test

When contacted by A, the server calls the fs.promise.readFile() of the file system API
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Race conditions detection

Atomic operation may access the same resource 

Two or more processes may access a shared resource  

The resource may be altered, locked, deleted or modified before the other accesses it    

Test scenario

An express server contacted at the route /race

A client A  contacting continuously the server on the route /race

When contacted, the server calls a function that creates the file “test.txt”, then calls 
a function to read the file, and call another function to delete the file 
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Results interpretation

 

Race condition Opening a file in reading mode while the 
file was already deleted
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Conclusion 
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- NodeCompass a powerful tool for Node.js applications performance analysis

- Brings a high level of granularity in the Performance Analysis

- Helps in understanding the application flow 

- Allows pinpointing bottlenecks, bugs, errors,  race conditions 

- Can be used to instrument functions in the way distributed tracers work
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