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Prometheus polls your app for its metrics

http_requests_count[code: 200] = 1000
http_requests_count[code: 500] = 2

payments_count[currency: 'USD'] = 1024
payments_count[currency: 'EUR'] = 128

http_requests_count{code="200"} 1000
http_requests_count{code="500"} 2
payments_count{currency="USD"} 1024
payments_count{currency="EUR"} 128
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Separate storage

class Metric
  @value = 0

  def increment
    @value += 1
  end
end

class Metric
  @store = SomeStore.new

  def increment
    @store.increment(metric_name, 1)
  end
end
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The road ahead

• Support pre-fork servers 

• Abstract away storage of numbers 

• Follow current best practices 

• Be fast
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The road ahead

The task: 
sharing numbers between processes 

The challenge: 
doing that fast 

Performance budget:  
1μs per increment



@dmagliola

The road ahead



@dmagliola

The road ahead



@dmagliola



@dmagliola



@dmagliola



@dmagliola



@dmagliola



@dmagliola



@dmagliola



@dmagliola



@dmagliola



@dmagliola

Ruby Web Developer



@dmagliola

Game Developer



@dmagliola

Game Developer



@dmagliola

High Frequency Trader



@dmagliola

Web devHFTKernel dev Game dev



@dmagliola

Web devHFTKernel dev Game dev

"I'm paging to memory 
and wasting 
nanoseconds"



@dmagliola

Web devHFTKernel dev Game dev

"I'm paging to memory 
and wasting 
nanoseconds"

"Let's maybe not 
hit the database  

so much"



@dmagliola

> 1,000,000x difference in timespans we care about

Web devHFTKernel dev Game dev
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Can we even do this?
Benchmark.ips do |x|
  x.report("Increment Constant") do
    HASH[:x] += 1
  end
end

5.186M (± 3.7%) i/s  
≈ 0.2 μs

while (i < ITERS)
  HASH[:x] += 1
  i += 1
end

≈ 0.1 μs

2x faster!

while (i < ITERS)
 i += 1
end
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Can we even do this?

payments_count[{currency: "USD"}] = 1030
payments_count[{currency: "EUR"}] += 143

http_requests[{path: "/payments", status: 200}] = 100
http_requests[{path: "/payments", status: 500}] = 1
http_requests[{path: "/nope", status: 404}] = 1

Labels

Hash With a Hash for a key
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Bucket
Bucket

Bucket

Hash

HASH[:x] += 1

:x.hash

:x                     4

:t                     7

:z                     2
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Can we even do this?

Bucket

Bucket

Bucket
Bucket

Bucket

Hash

HASH[{currency: "USD"}] += 1

{currency: "USD"}.hash

{currency: "EUR"}      4

{currency: "GBP"}      7

{currency: "USD"}      2
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Can we even do this?

 HASH[:x] += 1 0.0825 μs

 HASH[{a: 1, b: 2, c: 3}] += 1 5.0000 μs 😭

 HASH[{}] += 1

9x slower

0.7500 μs 😢

🎉
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Can we even do this?

def increment(some_labels)
  validate(some_labels)
  labels = process(some_labels)

  MUTEX.synchronize do
    HASH[labels] += 1
  end
end

1.5 μs 😢
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😔 🏆😔 
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Experiment: PStore

store = {}
store = PStore.new("/tmp/mydata.whatever")

store.transaction do
  store[:x] += 1
end
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@f.truncate(INITIAL_MMAP_SIZE) # Init to 1Mb
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raw_bytes = m[pos..pos + 3] # Read 4 bytes

m[pos..pos + 3] = raw_bytes # Write 4 bytes
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Experiment: MMaps
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pos = last_position_used
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last_position_used += 8
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@f = File.open('/tmp/whatevs', 'a+b')

@f.truncate(INITIAL_MMAP_SIZE) # Init to 1Mb
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Experiment: Files

@f = File.open('/tmp/whatevs', 'a+b')

@f.truncate(INITIAL_MMAP_SIZE) # Init to 1Mb

m = Mmap.new('/tmp/whatevs', 'rw', Mmap::MAP_SHARED)

m[pos..pos + 7] = [my_float].pack('d') # Write our float
@f.seek(pos)
@f.write([my_float].pack('d'))
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Experiment: Files

@f.seek(pos)
@f.write([my_float].pack('d'))
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Experiment: Files

Hash with a Monitor lock: 1.5 μs

PStore: 35.0 μs

Hash without lock: 0.9 μs

MMaps:  6.1 μs

Boring, SLOW, old files:  8.8 μs
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Files vs MMaps
• No external dependencies 

• No risky C code 

• No segfaults 

• Compatible with all editions of Ruby 

• 100% understandable 

• No things that keep me up at night
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Boring, SLOW, old files:  8.8 μs
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Thank you



@GoCardlessEnghttps://github.com/prometheus/client_ruby
Slides: https://bit.ly/dcm_rubyconf_2019

"Fast" and "slow" are meaningless constructs of puny brains 
desperately seeking simple answers in a brutally complex existence

Disk is fast, memory is slow

@dmagliola

Daniel Magliola

https://bit.ly/dcm_rubyconf_2019

