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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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class Metric
  @value = 0

  def increment
    @value += 1
  end
end
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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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Can we even do this?

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

≈ 0.1 μs
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Can we even do this?

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

≈ 0.1 μs

while (i < ITERS)
 i += 1
end

≈ 0.0175 μs
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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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Can we even do this?

 HASH[:x] += 1 0.0825 μs

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

🎉
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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)
  HASH[labels] += 1
end
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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
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store = PStore.new("/tmp/mydata.whatever")

store.transaction do
  store[:x] += 1
end
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PStore: 35.0 μs

Hash without lock: 0.9 μs
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Hash with a Monitor lock: 1.5 μs

PStore: 35.0 μs

Hash without lock: 0.9 μs

Redis: 65.0 μs
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@f = File.open('/tmp/whatevs', 'a+b')

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

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

raw_bytes = m[pos..pos + 3] # Read 4 bytes

m[pos..pos + 3] = raw_bytes # Write 4 bytes
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key = { currency: "USD", country: "US" }
my_float = 1234.5
last_pos = 128 # How much of the file we've used so far

key = "currency=USD&country=US"
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key = { currency: "USD", country: "US" }
my_float = 1234.5
last_pos = 128 # How much of the file we've used so far

key = "currency=USD&country=US"

# Pad the key to an 8-byte boundary
padded = key + (' ' * (8 - (key.length + 4) % 8))

# Pack the length, the key and the float
packed = [key.length, padded, my_float].pack("lA#{padded.length}d")
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key = { currency: "USD", country: "US" }
my_float = 1234.5
last_pos = 128 # How much of the file we've used so far

key = "currency=USD&country=US"

# Pad the key to an 8-byte boundary
padded = key + (' ' * (8 - (key.length + 4) % 8))

# Pack the length, the key and the float
packed = [key.length, padded, my_float].pack("lA#{padded.length}d")

# Store in the  MMap
m[last_pos..last_pos + packed.length] = value



Experiment: MMaps
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key = { currency: "USD", country: "US" }
my_float = 1234.5
last_pos = 128 # How much of the file we've used so far

key = "currency=USD&country=US"

# Pad the key to an 8-byte boundary
padded = key + (' ' * (8 - (key.length + 4) % 8))

# Pack the length, the key and the float
packed = [key.length, padded, my_float].pack("lA#{padded.length}d")

# Store in the  MMap
m[last_pos..last_pos + packed.length] = value

last_pos += value.length # Update how much space we've used.
@positions[key] = last_pos - 8 # Keep track of where our float is



Experiment: MMaps
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key = { currency: "USD", country: "US" }
key = "currency=USD&country=US"

pos = @positions[key]

m[pos..pos + 7] = [my_float].pack('d')
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Hash with a Monitor lock: 1.5 μs

PStore: 35.0 μs

Hash without lock: 0.9 μs

MMaps:  6.1 μs
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@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



Experiment: Files

@dmagliola

@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'))



Experiment: Files
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pos = @positions[key]

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



Experiment: Files
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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



@dmagliola

Files vs MMaps
• No external dependencies



@dmagliola

Files vs MMaps
• No external dependencies 

• No risky C code



@dmagliola

Files vs MMaps
• No external dependencies 

• No risky C code 

• No segfaults



@dmagliola

Files vs MMaps
• No external dependencies 

• No risky C code 

• No segfaults 

• Compatible with all versions of Ruby



@dmagliola

Files vs MMaps
• No external dependencies 

• No risky C code 

• No segfaults 

• Compatible with all versions of Ruby 

• 100% understandable



@dmagliola

Files vs MMaps
• No external dependencies 

• No risky C code 

• No segfaults 

• Compatible with all versions of Ruby 

• 100% understandable 

• No things that keep me up at night
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• 3 built-in stores 

• Unsynchronized Hash 

• Synchronized Hash 

• FileStore

The end result
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The end result
• 3 built-in stores 

• Aggregation options for metrics in multi-process scenarios 

• Label declaration and validation following best practices 

• Better aligned with Ruby conventions (e.g. kwargs) 

• Tons of performance optimizations all over the place 

• Benchmark script for testing performance
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🎉 
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• Init timeseries / labelsets to 0
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Future work

• Init timeseries / labelsets to 0 

• "Starting with an empty dir" situation 

• The "too many files" problem 

• Slow exports
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New "Tracer" pattern

start = Time.now
really_long_job.run
duration = Time.now - start

JobWorkedSecondsTotal.increment(
  by: duration,
  labels: { job: job.class }
)
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New "Tracer" pattern

Lawrence Jones

https://blog.lawrencejones.dev/incremental-measurement/

https://github.com/lawrencejones/prometheus-client-tracer-ruby
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Shout-outs
Jeffery Utter (@jeffutter)

Kevin Lyda (@lyda) Sam Saffron (@samsaffron)

Julius Volz (@juliusvolz)

Tobias Schmidt (@dagrobie)

https://twitter.com/jeffutter


@dmagliola

Thank you



@dmagliola

Daniel Magliola

What the fork‽
Reporting Metrics in a Multi-process Environment

@GoCardlessEng
https://github.com/prometheus/client_ruby
https://blog.lawrencejones.dev/incremental-measurement/


