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Motivation

 Challenge: bottleneck identification and root cause 

analysis in web applications

 Several components and layers are involved

 Various debugging tools

 We propose a unified way to analyze and monitor web 
applications 

 Trace-based approach (using LTTng)

 LAMP stack 

 Nginx, PHP-FPM

 Later: MEAN stack 



LTTng-UST



Apache

 Apache LTTng module: a framework  to hook LTTng

probes to the Apache web server.

 These probes provide runtime information about 

Apache and can be used to monitor web server 

behavior

 The module provides two sets of  data

1. Web requests

2. Apache internals
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Apache Request Tracing



Apache Module Tracing



Apache Modules Tracing (2)



PHP and LTTng

 LTTng probes in PHP

 Provide detailed information about the execution of php codes

 Monitor the entire php script execution process: 

 13 tracepoints

 start/close a request

 call a function

 execute a line

 make a db connection

 errors/exceptions

 detailed information in the arguments

 request info, function name, file name, class name, line number, etc.

 Trace Compass views:

 Callstack, Flame Graph, Request top/list



PHP Core Modification



asdfasfsfsfsd



To Use:

 ./configure --enable-lttng

 make

 sudo make install



Views

 Callstack



Views(2): Flame Graph



MySQL  and LTTng

 LTTng probes in MySQL server

 Provide information about the execution of queries

 60 tracepoints, 200 locationss in mysql

 Monitor the full query execution process

 start a connection

 execute

 row-level operations

 cache miss, hit

 Locks used 

 Sort methods

 Network I/O

 close a connection

 detailed information in the arguments

 connection ID, db name, user, host, query string, etc



To Use:

 ./configure --enable-lttng

 make

 make install



Views

 Example1: Select * from dbtable1;



Example2

select * from pfwp_statistics_visitor where id = 273;  

(no_cache)   T: 407,792 ns

set global query_cache_size=2 * 1024 * 1024;

select * from pfwp_statistics_visitor where id = 273; 

(cache_miss) T: 408,858 ns

select * from pfwp_statistics_visitor where id = 273;

(cache_hit)  T: 42,708 ns



Example2: cache miss

 query_cache_miss



Example2: cache hit

 query_cache_hit



Integrated Analysis for Web 

Applications

 Request Dependency Graph



Integrated Analysis for Web 

Applications: Call Graph

 Call graph: apache requests, php function calls and 

mysql queries.



TOP Requests



Performance

 ab -c [5-100] -n 5000 http://132.207.72.37/drupal

 28000 lines of code

http://132.207.72.37/drupal


Performance (2)

 ab -c [5-100] -n 1000 http://32.207.72.37/test/bench.php

 65,000,000 lines of code

min LTTng : all events except execution entry/exit 



Demo

 hsdm slow page loads

 media wiki



LTTng Web View

LTTng

Trace Compass

LTTng-analyses

(python analysis)
Web View



Main technologies

• Web server base on Laravel’s framework

• Client side using Angular 2

• ChartJS for the visualization

• D3 for flamegraph chart



Architecture

Problems

• Loading the DOM is heavy

• Some part of the UI must be

reusable.

• Need a low impact on the 

network trafic

Solutions

• Single Page Application

• DOM is loaded once. 

Component are updated via 

AJAX queries



Architecture
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Architecture

• Previous component are here only for the layout

• Injecting services to components to retrieve data;

• Services send an HTTP request to a REST API endpoint

• Using a child component for visualization library; 

• Reducing network load

• Using Gulp for minifying and uglifying CSS and JS files

• POST request with body object;

• JSON compression



Parser architecture
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Demo

 hsdm slow page loads

 media wiki



• Official release

• Php and mysql mainlines. 

• Support other web and database

• Web view

• Scalability

• Support large traces

• Nano-scale time units

• Modularity and customization

• Multiple visualization libraries

• Deployment policies!

• Where to host

Future Work



Resources

LTTng-enabed lamp stack modules: https://github.com/naser/
LTTng-analyses for lamp stack traces: https://github.com/naser/lttnganalyses-
for-lampstacktraces
XML files: http://132.207.72.37/xml/

Web View: https://github.com/cheninator/lttng-web-view

https://github.com/naser/
http://132.207.72.37/xml/
https://github.com/cheninator/lttng-web-view


Questions



Other Slides



Some screenshot



Some screenshot



The possibilities


