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Version 1: Simple & Idiomatic Elixir

• Read the entire file into memory.


• Split it by newlines.


• Create a weather station to values map.


• Aggregate the result.

{:ok, content} = File.read(file_path) 
acc = 
    content 
    |% String.split("\n") 
    |% Enum.map(&String.split(&1, ";")) 
    |% Enum.reject(fn value -' value |% Enum.at(0) =) "" end) 
    |% Enum.reduce(%{}, fn [key, value], acc -' 
        {val, _} = Float.parse(value) 
        Map.update(acc, key, [val], fn v -' [val | v] end) 
    end) 
result = 
    acc 
    |% Enum.map(fn {key, values} -' 
        min = Enum.min(values) |% round_to_single_decimal() 
        max = Enum.max(values) |% round_to_single_decimal() 
        mean = 
          (Enum.sum(values) / length(values)) 
          |% round_to_single_decimal() 

        {key, %{min: min, max: max, mean: mean}} 
    end)





Version 2: Quick wins: Streaming,  
Incremental Processing

• File.stream!/2 for efficient file reading


• Incremental processing: updating min, max,  
sum and count on-the-fly.


• Single pass over final map to calculate mean 
temperatures.


• Reduced memory usage by not storing all 
temperature values.
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Incremental Processing

• File.stream!/2 for efficient file reading


• Incremental processing: updating min, max,  
sum and count on-the-fly.


• Single pass over final map to calculate mean 
temperatures.


• Reduced memory usage by not storing all 
temperature values.

 result = 
    File.stream!(file_path) 
    |% Stream.map(&String.split(&1, ";")) 
    |% Enum.reduce(%{}, fn [key, value], acc -' 
    {val, _} = Float.parse(value) 

    default = %{ 
        min: val, 
        max: val, 
        sum: val, 
        count: 1 
    } 

    Map.update(acc, key, default, fn record -' 
        min = if val < record.min, do: val, else: record.min 
        max = if val > record.max, do: val, else: record.max 
        sum = record.sum + val 
        count = record.count + 1 

        %{ 
        min: min, 
        max: max, 
        sum: sum, 
        count: count 
        } 
    end) 
end)



Version 2: Quick wins: Streaming,  
Incremental Processing

• File.stream!/2 for efficient file reading


• Incremental processing: updating min, max,  
sum and count on-the-fly.


• Single pass over final map to calculate mean 
temperatures.


• Reduced memory usage by not storing all 
temperature values.

result = 
    result 
    |% Enum.map(fn {key, 
    %{min: min, max: max, sum: sum, count: count}} -' 
        mean = (sum / count) |% round_to_single_decimal() 

        {key, %{min: min, max: max, mean: mean}} 
    end) 

result_txt = 
    result 
    |% Enum.sort_by(fn {key, _} -' key end) 
    |% Enum.reduce("", fn {key, 
    %{min: min, max: max, mean: mean}}, acc -' 
    acc <, "#.key};#.min};#.mean};#.max}\n" 
    end)





Version 2: Quick wins: Streaming,  
Incremental Processing

• File.stream!/2 for efficient file reading


• Incremental processing: updating min, max,  
sum and count on-the-fly.


• Reduced memory usage by not storing all 
temperature values.


• Single pass over final map to calculate mean 
temperatures.

 result = 
    File.stream!(file_path) 
    |% Stream.map(&String.split(&1, ";")) 
    |% Enum.reduce(%{}, fn [key, value], acc -' 
    {val, _} = Float.parse(value) 

    default = %{ 
        min: val, 
        max: val, 
        sum: val, 
        count: 1 
    } 

    Map.update(acc, key, default, fn record -' 
        min = if val < record.min, do: val, else: record.min 
        max = if val > record.max, do: val, else: record.max 
        sum = record.sum + val 
        count = record.count + 1 

        %{ 
        min: min, 
        max: max, 
        sum: sum, 
        count: count 
        } 
    end) 
end)







Version 3: Introducing Concurrency

• Concurrency using Task.async_stream/3


• Using ETS table for storing intermediate results



defp process_row([key, value], ets_table) do 
    {val, _} = Float.parse(value) 
    existing_record = :ets.lookup(ets_table, key) 
    new_record = 
      case existing_record do 
        [] -' 
            %{ 
            min: val, 
            max: val, 
            sum: val, 
            count: 1 
            } 
        [{^key, record}] -' 
            min = if val < record.min, do: val, else: record.min 
            max = if val > record.max, do: val, else: record.max 
            sum = record.sum + val 
            count = record.count + 1 
            %{ 
                min: min, 
                max: max, 
                sum: sum, 
                count: count 
            } 
        end 
    :ets.insert(ets_table, {key, new_record}) 
end



Replacing Stream.map with Task.async_stream to add concurrency ! 
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Version 3: Introducing Concurrency

• Using ETS table for storing intermediate results


• Lesson learned: be mindful of shared state and 
potential race conditions with concurrent 
processes.



Separating parsing from the actual calculation
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Parse rows concurrently, then process synchronously
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Version 3: Introducing Concurrency

• Using ETS table for storing intermediate results


• Lesson 1: be mindful of shared state and potential 
race conditions with concurrent processes.


• Lesson 2: Too little concurrency underutilizes 
resources, while too much leads to overhead



Process spawning overhead matters!
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Getting around float parsing
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CPU usage of version 3



CPU usage of version 2 vs version 3





Need for better instrumentation
• Key needs:


• Result correctness verification


• Chunk size experimentation


• Version management, performance comparison


• Performance tracing


• CPU usage measurement



Demo: maintaining & executing different versions, measuring cpu usage



Profiling Elixir Code
• Pinpointing time-consuming code sections to 

detect perf bottlenecks.


• Frequency and duration of function calls, where 
they spend their time.


• A flame graph like visualisation would be nice.


• Measure the impact of optimisations



Profiling Elixir Code
• Pinpointing time-consuming code sections to 

detect perf bottlenecks.


• Frequency and duration of function calls, where 
they spend their time.


• A flame graph like visualisation would be nice.


• Measure the impact of optimisations


• cprof, prof, eflambe, benchee.



1. cprof
• Counts function calls, not execution time. 


• Provides a quick overview of most called functions. 


• Lightweight, minimal impact on code performance.

Profiling Elixir Code



> run process_measurements.profile.cprof -0count=1000 -0version=3 
Warmup.." 

.." 
                                                                     CNT 
Total                                                              61928 
:lists                                                              6054  1-- 
  :lists.keyfind/3                                                  4013 
  .." 
Stream                                                              5032  1-- 
  Stream.do_resource/5                                              1002 
  Stream.do_element_resource/6                                      1000 
  .." 
String                                                              5008  1-- 
  String.split/3                                                    2000 
  String.split/2                                                    2000 
  String.trim_trailing/1                                            1000 
  String.do_replace/4                                                  2 
  .." 
String.Break                                                        5000  1-- 
  String.Break.trim_trailing/2                                      2000 
  .." 
OneBRC.MeasurementsProcessor.Version3                               4503  1-- 
  OneBRC.MeasurementsProcessor.Version3.process_row/2               1000 
  OneBRC.MeasurementsProcessor.Version3.parse_row/1                 1000 
  .." 
Profile done over 21915 matching functionscprof output 



1. cprof
• Counts function calls, not execution time. 


• Provides a quick overview of most called functions. 


• Lightweight, minimal impact on code performance.

Profiling Elixir Code

2. eprof
• Counts function calls and execution time per function. 


• Provides a clearer picture of time consuming functions


• Output shows percentage function calls, percentage time 
per function and microseconds / call



> run process_measurements.profile.eprof -0count=1000 -0version=3 
Warmup.." 

.." 

Profile results of #PID<0.228.0> 
#                                                                 CALLS    % TIME µS/CALL 
Total                                                             37216 100. 3009    0.08 

.." 

IO.each_binstream/2                                                1001 2.82   85    0.08 
Stream.do_resource/5                                               1002 2.82   85    0.08 
anonymous fn/4 in Stream.chunk_while_fun/2                         1000 3.09   93    0.09 
String.Chars.Float.to_string/1                                     1126 3.59  108    0.10 
Enum."-map/2-lists^map/1-1-"/2                                     1188 3.82  115    0.10 
OneBRC.MeasurementsProcessor.Version3.process_row/2                1000 3.99  120    0.12 
:ets.lookup/2                                                      1018 4.05  122    0.12 
:prim_file.read_line_1/4                                           1002 4.12  124    0.12 
:ets.insert/2                                                      1000 5.38  162    0.16 
:prim_file.read_line/1                                             1001 5.95  179    0.18

eprof output 



eprof output 

3. eFlambe







4. Benchee

• Library for easy benchmarking in Elixir.


• Compares the performance of different pieces of 
code.


• Runs each of your functions for a given amount of 
time after an initial warmup.


• Measures execution time, memory consumption.


• Provides a plethora of statistics - avg, ips, median, 
99p.


• Has different visualisation plugins for creating 
reports - HTML, Markdown, JSON.







Version 4: Making processing rows concurrent

• Concurrency currently limited to the parsing step.


• Processing step was sequential due to shared 
state.



defp process_row([key, value], ets_table) do 
    {val, _} = Float.parse(value) 
    existing_record = :ets.lookup(ets_table, key) 
    new_record = 
      case existing_record do 
        [] -' 
            %{ 
            min: val, 
            max: val, 
            sum: val, 
            count: 1 
            } 
        [{^key, record}] -' 
            min = if val < record.min, do: val, else: record.min 
            max = if val > record.max, do: val, else: record.max 
            sum = record.sum + val 
            count = record.count + 1 
            %{ 
                min: min, 
                max: max, 
                sum: sum, 
                count: count 
            } 
        end 
    :ets.insert(ets_table, {key, new_record}) 
end



Version 4: Making processing rows concurrent

• Concurrency currently limited to the parsing step.


• Processing step was sequential due to shared 
state.


• Proposed solution: Divide data into chunks.


• Each chunk produces intermediate results 
independently.


• A single pass at the end combines intermediate 
results for the final output. 



https://github.com/rajrajhans/elixir_1brc/commit/03731d0ec51bd487a4c29310ea423a2b40c6522d#diff-af78f278ccc75433e1f0fc1516036921a1d62801b0d3a7bee6d240376839e437L74
https://github.com/rajrajhans/elixir_1brc/commit/03731d0ec51bd487a4c29310ea423a2b40c6522d#diff-af78f278ccc75433e1f0fc1516036921a1d62801b0d3a7bee6d240376839e437L74
https://github.com/rajrajhans/elixir_1brc/commit/03731d0ec51bd487a4c29310ea423a2b40c6522d#diff-af78f278ccc75433e1f0fc1516036921a1d62801b0d3a7bee6d240376839e437L74
https://github.com/rajrajhans/elixir_1brc/commit/03731d0ec51bd487a4c29310ea423a2b40c6522d#diff-af78f278ccc75433e1f0fc1516036921a1d62801b0d3a7bee6d240376839e437L74
https://github.com/rajrajhans/elixir_1brc/commit/03731d0ec51bd487a4c29310ea423a2b40c6522d#diff-af78f278ccc75433e1f0fc1516036921a1d62801b0d3a7bee6d240376839e437L74
https://github.com/rajrajhans/elixir_1brc/commit/03731d0ec51bd487a4c29310ea423a2b40c6522d#diff-af78f278ccc75433e1f0fc1516036921a1d62801b0d3a7bee6d240376839e437L74
https://github.com/rajrajhans/elixir_1brc/commit/03731d0ec51bd487a4c29310ea423a2b40c6522d#diff-af78f278ccc75433e1f0fc1516036921a1d62801b0d3a7bee6d240376839e437L74
https://github.com/rajrajhans/elixir_1brc/commit/03731d0ec51bd487a4c29310ea423a2b40c6522d#diff-af78f278ccc75433e1f0fc1516036921a1d62801b0d3a7bee6d240376839e437L74
https://github.com/rajrajhans/elixir_1brc/commit/03731d0ec51bd487a4c29310ea423a2b40c6522d#diff-af78f278ccc75433e1f0fc1516036921a1d62801b0d3a7bee6d240376839e437L74
https://github.com/rajrajhans/elixir_1brc/commit/03731d0ec51bd487a4c29310ea423a2b40c6522d#diff-af78f278ccc75433e1f0fc1516036921a1d62801b0d3a7bee6d240376839e437L74
https://github.com/rajrajhans/elixir_1brc/commit/03731d0ec51bd487a4c29310ea423a2b40c6522d#diff-af78f278ccc75433e1f0fc1516036921a1d62801b0d3a7bee6d240376839e437L74
https://github.com/rajrajhans/elixir_1brc/commit/03731d0ec51bd487a4c29310ea423a2b40c6522d#diff-af78f278ccc75433e1f0fc1516036921a1d62801b0d3a7bee6d240376839e437L74
https://github.com/rajrajhans/elixir_1brc/commit/03731d0ec51bd487a4c29310ea423a2b40c6522d#diff-af78f278ccc75433e1f0fc1516036921a1d62801b0d3a7bee6d240376839e437L74
https://github.com/rajrajhans/elixir_1brc/commit/03731d0ec51bd487a4c29310ea423a2b40c6522d#diff-af78f278ccc75433e1f0fc1516036921a1d62801b0d3a7bee6d240376839e437L74
https://github.com/rajrajhans/elixir_1brc/commit/03731d0ec51bd487a4c29310ea423a2b40c6522d#diff-af78f278ccc75433e1f0fc1516036921a1d62801b0d3a7bee6d240376839e437L74
https://github.com/rajrajhans/elixir_1brc/commit/03731d0ec51bd487a4c29310ea423a2b40c6522d#diff-af78f278ccc75433e1f0fc1516036921a1d62801b0d3a7bee6d240376839e437L74
https://github.com/rajrajhans/elixir_1brc/commit/03731d0ec51bd487a4c29310ea423a2b40c6522d#diff-af78f278ccc75433e1f0fc1516036921a1d62801b0d3a7bee6d240376839e437L74
https://github.com/rajrajhans/elixir_1brc/commit/03731d0ec51bd487a4c29310ea423a2b40c6522d#diff-af78f278ccc75433e1f0fc1516036921a1d62801b0d3a7bee6d240376839e437L74


https://github.com/rajrajhans/elixir_1brc/commit/03731d0ec51bd487a4c29310ea423a2b40c6522d#diff-af78f278ccc75433e1f0fc1516036921a1d62801b0d3a7bee6d240376839e437R32
https://github.com/rajrajhans/elixir_1brc/commit/03731d0ec51bd487a4c29310ea423a2b40c6522d#diff-af78f278ccc75433e1f0fc1516036921a1d62801b0d3a7bee6d240376839e437R32
https://github.com/rajrajhans/elixir_1brc/commit/03731d0ec51bd487a4c29310ea423a2b40c6522d#diff-af78f278ccc75433e1f0fc1516036921a1d62801b0d3a7bee6d240376839e437R32
https://github.com/rajrajhans/elixir_1brc/commit/03731d0ec51bd487a4c29310ea423a2b40c6522d#diff-af78f278ccc75433e1f0fc1516036921a1d62801b0d3a7bee6d240376839e437R32
https://github.com/rajrajhans/elixir_1brc/commit/03731d0ec51bd487a4c29310ea423a2b40c6522d#diff-af78f278ccc75433e1f0fc1516036921a1d62801b0d3a7bee6d240376839e437R32
https://github.com/rajrajhans/elixir_1brc/commit/03731d0ec51bd487a4c29310ea423a2b40c6522d#diff-af78f278ccc75433e1f0fc1516036921a1d62801b0d3a7bee6d240376839e437R32
https://github.com/rajrajhans/elixir_1brc/commit/03731d0ec51bd487a4c29310ea423a2b40c6522d#diff-af78f278ccc75433e1f0fc1516036921a1d62801b0d3a7bee6d240376839e437R32
https://github.com/rajrajhans/elixir_1brc/commit/03731d0ec51bd487a4c29310ea423a2b40c6522d#diff-af78f278ccc75433e1f0fc1516036921a1d62801b0d3a7bee6d240376839e437R32
https://github.com/rajrajhans/elixir_1brc/commit/03731d0ec51bd487a4c29310ea423a2b40c6522d#diff-af78f278ccc75433e1f0fc1516036921a1d62801b0d3a7bee6d240376839e437R32
https://github.com/rajrajhans/elixir_1brc/commit/03731d0ec51bd487a4c29310ea423a2b40c6522d#diff-af78f278ccc75433e1f0fc1516036921a1d62801b0d3a7bee6d240376839e437R32
https://github.com/rajrajhans/elixir_1brc/commit/03731d0ec51bd487a4c29310ea423a2b40c6522d#diff-af78f278ccc75433e1f0fc1516036921a1d62801b0d3a7bee6d240376839e437R32
https://github.com/rajrajhans/elixir_1brc/commit/03731d0ec51bd487a4c29310ea423a2b40c6522d#diff-af78f278ccc75433e1f0fc1516036921a1d62801b0d3a7bee6d240376839e437R32
https://github.com/rajrajhans/elixir_1brc/commit/03731d0ec51bd487a4c29310ea423a2b40c6522d#diff-af78f278ccc75433e1f0fc1516036921a1d62801b0d3a7bee6d240376839e437R32
https://github.com/rajrajhans/elixir_1brc/commit/03731d0ec51bd487a4c29310ea423a2b40c6522d#diff-af78f278ccc75433e1f0fc1516036921a1d62801b0d3a7bee6d240376839e437R32
https://github.com/rajrajhans/elixir_1brc/commit/03731d0ec51bd487a4c29310ea423a2b40c6522d#diff-af78f278ccc75433e1f0fc1516036921a1d62801b0d3a7bee6d240376839e437R32
https://github.com/rajrajhans/elixir_1brc/commit/03731d0ec51bd487a4c29310ea423a2b40c6522d#diff-af78f278ccc75433e1f0fc1516036921a1d62801b0d3a7bee6d240376839e437R32
https://github.com/rajrajhans/elixir_1brc/commit/03731d0ec51bd487a4c29310ea423a2b40c6522d#diff-af78f278ccc75433e1f0fc1516036921a1d62801b0d3a7bee6d240376839e437R32
https://github.com/rajrajhans/elixir_1brc/commit/03731d0ec51bd487a4c29310ea423a2b40c6522d#diff-af78f278ccc75433e1f0fc1516036921a1d62801b0d3a7bee6d240376839e437R32


initialize final accumulator 
for each entry in ETS table do 
  intermediate accumulator = entry.value 
  for each key (city) in intermediate accumulator do 
    if key exists in final accumulator then 
      merge records: 
      update min to the lesser of the two min values. 
      update max to the greater of the two max values. 
      calculate the new sum by adding both sums. 
      calculate the new count by adding both counts. 
    else 
      add record to final accumulator 
    end 
  end 
end
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CPU usage of version 4











Version 5: Some micro-optimisations to parsing

• String.split/3, String.trim_trailing/1 are being called 
a lot of times.


• Pattern matching to the rescue!



# sample row: `Mumbai;30.5\n` 

# BEFORE: 

[key, t_value] = :binary.split(row, “;") 

[a, b] = t_value |% String.trim_trailing() |% :binary.split(".") 

parsed_temp = (a <, b) |% String.to_integer()
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iex(1)> ?A 
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iex(2)> ?B 
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iex(3)> ?0 
48 

iex(4)> ?1 
49 

iex(5)> ?2 
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iex(6)> ?3 
51



iex(1)> ?5 - ?0 
5



4.5

• One digit before the decimal (‘4’)


• Decimal point (‘.’) 

• One digit after the decimal (‘5’)



4.5
• One digit before the decimal (‘4’)


• Decimal point (‘.’) 

• One digit after the decimal (‘5’) 

• <7d1, ?9, d2, _:;binary>= 

• Also eliminates the need for String.trim_trailing

defp parse_temperature(<7d1, ?9, d2, _:;binary>=) do 
    char_to_num(d1) * 10 + char_to_num(d2) 
end



# sample row: `Mumbai;30.5\n` 
# AFTER: 

parsed_temp = t_value |% parse_temperature() 
.." 
# ex: -4.5 
defp parse_temperature(<7?-, d1, ?9, d2, _:;binary>=) do 
    -(char_to_num(d1) * 10 + char_to_num(d2)) 
end 

# ex: 4.5 
defp parse_temperature(<7d1, ?9, d2, _:;binary>=) do 
    char_to_num(d1) * 10 + char_to_num(d2) 
end 

# ex: -45.3 
defp parse_temperature(<7?-, d1, d2, ?9, d3, _:;binary>=) do 
    -(char_to_num(d1) * 100 + char_to_num(d2) * 10 + char_to_num(d3)) 
end 

# ex: 45.3 
defp parse_temperature(<7d1, d2, ?9, d3, _:;binary>=) do 
    char_to_num(d1) * 100 + char_to_num(d2) * 10 + char_to_num(d3) 
end 

defp char_to_num(char) do 
    char - ?0 
end











.." 
Tokyo;16.8\nCape Town;22.3\nStockholm;7.1\n 
Marrakech;29.6\nBerlin;9.7\nAuckland;17.5\n 
Bangkok;32.7\nReykjavik;3.4\nVienna;14.6\n 
Moscow;1.9\nBerlin;6.3\nHanoi;30.2\n 
Cairo;33.5\nOslo;5.7\nKyoto;18.1\n 
Miami;27.6\nBerlin;11.2\nPrague;15.9\n 
Istanbul;23.4\nEdinburgh;10.8\nSeattle;13.7\n 
Dubai;36.8\nQueenstown;9.9\n 
.."



.." 
Tokyo;16.8\nCape Town;22.3\nStockholm;7.1\n 
Marrakech;29.6\nBerlin;9.7\nAuckland;17.5\n 
Bangkok;32.7\nReykjavik;3.4\nVienna;14.6\n 
Moscow;1.9\nBerlin;6.3\nHanoi;30.2\n 
Cairo;33.5\nOslo;5.7\nKyoto;18.1\n 
Miami;27.6\nBerlin;11.2\nPrague;15.9\n 
Istanbul;23.4\nEdinburgh;10.8\nSeattle;13.7\n 
Dubai;36.8\nQueenstown;9.9\n 
.."



.." 
Tokyo;16.8\nCape Town;22.3\nStockholm;7.1\n 
Marrakech;29.6\nBerlin;9.7\nAuckland;17.5\n 
Bangkok;32.7\nReykjavik;3.4\nVienna;14.6\n 
Moscow;1.9\nBerlin;6.3\nHanoi;30.2\n 
Cairo;33.5\nOslo;5.7\nKyoto;18.1\n 
Miami;27.6\nBerlin;11.2\nPrague;15.9\n 
Istanbul;23.4\nEdinburgh;10.8\nSeattle;13.7\n 
Dubai;36.8\nQueenstown;9.9\n 
.."
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:prim_file

{ok, Fd} = prim_file:open("file.txt", [read, binary]), 
% Do something with Fd 
prim_file:close(Fd).

• open/2: open(Name, Modes)  
 

Opens a file and returns a file descriptor. 

• read_line/1: read_line(Fd)  
 

Reads a line from a file descriptor until a newline 
(\n) character is encountered.


• read/2: read(Fd, Size) 
 

Reads a specified number of bytes from an open 
file descriptor.



:prim_file

{ok, Fd} = prim_file:open("file.txt", [read, binary]), 
case prim_file:read_line(Fd) of 
    {ok, Line} -' io:format("Read line: ~p~n", [Line]); 
    eof -' io:format("End of file reached~n") 
end, 
prim_file:close(Fd).

• open/2: open(Name, Modes)  
 

Opens a file and returns a file descriptor. 

• read_line/1: read_line(Fd)  
 

Reads a line from a file descriptor until a newline 
(\n) character is encountered.


• read/2: read(Fd, Size) 
 

Reads a specified number of bytes from an open 
file descriptor.



:prim_file

{ok, Fd} = prim_file:open("file.txt", [read, binary]), 
{ok, Data} = prim_file:read(Fd, 100), 
prim_file:close(Fd).

• open/2: open(Name, Modes)  
 

Opens a file and returns a file descriptor. 

• read_line/1: read_line(Fd)  
 

Reads a line from a file descriptor until a newline 
(\n) character is encountered.


• read/2: read(Fd, Size) 
 

Reads a specified number of bytes from an open 
file descriptor.



:prim_file

{ok, Fd} = prim_file:open("file.txt", [read, binary]), 
{ok, Data} = prim_file:read(Fd, 100), 
prim_file:close(Fd).

• open/2: open(Name, Modes)  
 

Opens a file and returns a file descriptor. 

• read_line/1: read_line(Fd)  
 

Reads a line from a file descriptor until a newline 
(\n) character is encountered.


• read/2: read(Fd, Size) 
 

Reads a specified number of bytes from an open 
file descriptor.


• Taking the middle road:  
 

- use read/2 to take in a fixed chunk of bytes  
 

- then use read_line/1 to finish till the next \n
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CPU usage of version 6



CPU usage of version 5 vs version 6



Benchee comparison of version 5 vs version 6













• Task.async for each chunk and then Task.await_many helped " CPU 
utilisation


• Task.async creates a process, runs our code, destroys the process.

Optimising Task overhead



• Task.async for each chunk and then Task.await_many helped " CPU 
utilisation


• Task.async creates a process, runs our code, destroys the process.


• Process creation overhead can be avoided.


• We can use a fixed worker pool for handling jobs.


• Reuse workers, minimise overhead.

Optimising Task overhead



• Parent process spawns worker processes


• Each worker process sends give_work message to 
it’s parent


• Parent process, when received a give_work message 
from worker, sends a chunk for the worker to 
process


• Worker process processes the chunk, writes result to 
it’s dict, and sends give_work message to parent 
again


• Repeat


• At the end, parent collects intermediate results from 
each worker.

Reusable Worker pool of processes



defmodule Worker do 
  def run(parent_pid) do 
    send(parent_pid, {:give_work, self()}) 

    receive do 
      {:do_work, chunk} -' 
        process_chunk(chunk) 
        run(parent_pid) 

      :result -' 
        send(parent_pid, {:result, :erlang.get()}) 
        # die 
    end 
  end 

  defp process_chunk(bin) do 
    :binary.split(bin, "\n", [:global]) 
    |% Enum.map(&parse_row/1) 
    |% Enum.map(fn row -' 
      process_row(row) 
    end) 
.."



worker_count = System.schedulers_online() * 2 
# boot up workers 
parent = self() 

wpids = 
    Enum.map(1.>worker_count, fn _ -' 

    spawn_link(fn -' 
        Worker.run(parent) 
    end) 

    end) 

{:ok, file} = :prim_file.open(file_path, [:raw, :binary, :read]) 

:ok = read_and_process(file) 

…



defp read_and_process(file) do 
    chunk_size = 1024 * 1024 * 1 
    data = 
      case :prim_file.read(file, chunk_size) do 
        :eof -' 
          nil 

        {:ok, data} -' 
          case :prim_file.read_line(file) do 
            {:ok, line} -' 
              <7data:;binary, line:;binary>= 

            :eof -' 
              data 
          end 
      end 

    if !is_nil(data) do 
      receive do 
        {:give_work, worker_pid} -' 
          send(worker_pid, {:do_work, data}) 
      end 
      read_and_process(file) 
    else 
      :ok 
    end 
  end



# wait for all workers to finish 
Enum.map(1.>worker_count, fn _ -' 
    receive do 

    {:give_work, _worker_pid} -' 
        :ok 

    end 
end) 

results = 
    wpids 
    |% Enum.map(fn wpid -' 

    send(wpid, :result) 
    end) 
    |% Enum.map(fn _ -' 

    receive do 
        {:result, result} -' 
        result 
    end 

    end) 

:prim_file.close(file)



CPU usage of version 7



CPU usage of version 6 vs version 7





Using Benchee to find the optimal chunk size



defmodule Worker do 
  def run(parent_pid) do 
    send(parent_pid, {:give_work, self()}) 

    receive do 
      {:do_work, chunk} -' 
        process_chunk(chunk) 
        run(parent_pid) 

      :result -' 
        send(parent_pid, {:result, :erlang.get()}) 
        # die 
    end 
  end 

  defp process_chunk(bin) do 
    :binary.split(bin, "\n", [:global]) 
    |% Enum.map(&parse_row/1) 
    |% Enum.map(fn row -' 
      process_row(row) 
    end) 
.."



# ex: -4.5 
defp parse_temp(<7?-, d1, ?9, d2, "\n", rest:;binary>=, key) do 
    temp = -(char_to_num(d1) * 10 + char_to_num(d2)) 
    process_row(key, temp) 
    process_chunk_lines(rest) 
end 

# ex: 4.5 
defp parse_temp(<7d1, ?9, d2, "\n", rest:;binary>=, key) do 
    temp = char_to_num(d1) * 10 + char_to_num(d2) 
    process_row(key, temp) 
    process_chunk_lines(rest) 
end 

# ex: -45.3 
defp parse_temp(<7?-, d1, d2, ?9, d3, "\n", rest:;binary>=, key) do 
    temp = -(char_to_num(d1) * 100 + char_to_num(d2) * 10 + char_to_num(d3)) 
    process_row(key, temp) 
    process_chunk_lines(rest) 
end 

# ex: 45.3 
defp parse_temp(<7d1, d2, ?9, d3, "\n", rest:;binary>=, key) do 
    temp = char_to_num(d1) * 100 + char_to_num(d2) * 10 + char_to_num(d3) 
    process_row(key, temp) 
    process_chunk_lines(rest) 
end



defp process_chunk_lines(<7>=) do 
  :ok 
end 

defp process_chunk_lines(bin) do 
  parse_weather_station(bin, bin, 0) 
end 

# ↓ found ";" - split and parse 
defp parse_weather_station(bin, <7";", _rest:;binary>=, count) do 
  <7key:;binary-size(count), ";", temp_bin:;binary>= = bin 
  parse_temp(temp_bin, key) 
end 

# → no ";" yet - move to next char 
defp parse_weather_station(bin, <7_c, rest:;binary>=, count) do 
  parse_weather_station(bin, rest, count + 1) 
end



iex(1)> h <7>= 

defmacro <7args>= 

.." 

For binaries, the default is the size of the binary. 

    iex> <7name:;binary-size(5), " the ", species:;binary>= = <7"Frank the Walrus">= 
    "Frank the Walrus" 
    iex> {name, species} 
    {"Frank", "Walrus"} 

The size can be a variable or any valid guard expression: 

    iex> name_size = 5 
    iex> <7name:;binary-size(^name_size), " the ", species:;binary>= = <7"Frank the Walrus">= 
    iex> {name, species} 
    {"Frank", “Walrus"} 

.."

Output of `h <<>>` in iex







• Developing a performance mindset.


• Understanding the true cost of code and it’s 
performance implications.


• Ask: “is this code worth optimising”?


• Optimisation is a iterative process.


• Understanding trade-offs


• Using profiling tools effectively

Some takeaways
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