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1. Reminder on Previous Work

2. Data Collection improvements

3. New Analyses

4. Conclusion
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Previous work 
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 Performance analysis was based on Libuv

LTTNg Probes 
- LTTNg tracepoints was inserted in Libuv

- Event-loop statuses could be tracked

- Asynchronous operations life-cycle could be tracked

- Lttng tracepoints could be inserted into Javascript
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Previous Work
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  Vertical Span Representation Model

- Introduce Vertical Span Model (VSM)

Consider atomic operations in Node

Map atomic operations with Syscalls
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Example of previous Analysis

Atomic read operation
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Data Collection improvements 
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Three levels:

Nodejs Compilation process

Nodejs VMs   (V8 engines instances )

LTTNg probes

Nodejs C++ Bindings
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Data Collection improvements 
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At compilation level:

Macros are defined to support multi-platforms compilation process

On Linux, configure the source with –with-lttng flag to activate the probes 

On other platforms such as Windows, configure the source with –with-metal 
flag to activate the probes  
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Data Collection improvements 
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- No need for high level instrumentation (Javascript)

- Everything is handled by the VM and bindings  probes

- Everything is transparent from the user   

HTTP internal module 
events Net internal module 

events 
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Use Cases  
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1. Windows Nodejs Inter-process communication 

- Fork a new process on windows from Nodejs
    
- const child = fork('./fork.js', [], { stdio: ['inherit', 'inherit', 'inherit', 'ipc', 'pipe'] });

- Communicate with the forked process by sending ping

- The main process expects to receive pong replies form the fork

- However, no answer comes out.
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Use Cases  
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We track the inter-process communication on windows

Blocked 
communication

- Windows I/O operations can be synchronous or asynchronous 

- No abstraction of the platform by Libuv for the pipe socket

- You have to indicate that you deal with Windows by adding the “overlapped” flag 
in the fork parameters, to enforce windows piping
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Use Cases  
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2. Memory leaks tracking in VMs

-We track the garbage collection triggers

- Define some metrics:
   * Time spent in the GC (TIGC), Time between 2 GC operations (TBGC)

- If TIGC > TBGC: Application is seriously starving(Probable memory leak) 
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Use Cases  
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Steps to reproduce the use case 2

- Run a faulty Nodejs application

- The app. starts to consume much memory until the an OOM error is triggered

- Observe the patterns in Trace Compass
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Use Cases  
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Memory leaks tracking in VMs

Healthy application patterns

Application starving due to memory leaks TIGC > TBGC
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Conclusion  
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- Performance analysis process improvements with user-less JavaScript 
instrumentation 

- VM performance analysis

-  Inter-process communication tracking 

- Compilation improvements for muti-platform support
 
Ongoing :

- Isolate faulty user-level code (memory leaks sources)

-Expose more performance counters related to VM Perf. Analysis
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Thank you
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