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Roadmap
• What is CloudFlare

• How we use multi-threading

• Concurrency bugs in two example programs

• Concurrency analysis tools we use
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CloudFlare: Next-Gen Content 
Delivery Network
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CloudFlare: exponential traffic, linear hardware
(note log scale)
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Supporting:

•155,000 Sites

• 350,000 Requests / Second (peak)

• 17 Billion Page Views (last 30 days)

• 350 Million Unique Visitors (last 30 days)
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Typical Production Server:

• Intel 24 Core CPU (with Hyper-threading)

• 48 MB RAM

• SSD storage
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Ways We Write Multi-Threaded Code

• Callback Framework 
  (someone else does the hard work)

• Custom Threading
  (up to the implementor)
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Callback Frameworks

• Request handling consists of multiple sequential calls 
• Multiple requests handled in parallel
• Implement callback functions
• Framework persists data across calls
• Examples:

• FUSE 
• NGINX
• DNS
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Custom Parallelism

• Boost Library
• Synchronization with locks, db transactions
• Examples:

• Log Analysis
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DNS
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DNS Server
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Log Processor: Logs Into Analysis
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Log Processor
Map / Reduce
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Errors Across Projects:
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DNS Errors: 
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Log Errors: Write Synchronization
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Tools Used:
• gdb

• Valgrind

• Helgrind

• aptitude install
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What we need from a tool

• Have heard about it

• Easy to install

• Good documentation
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vs.

GCC:         g++  -O2

ICC:           icpc -Ofast

ICC ~30% Faster for log code than gcc
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atop: 
gamification of 
performance 

profiling
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T-Shirts?
T-Shirts!
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