
BINGO!

Shugo Maeda



Self introduction

Shugo Maeda

The author of Textbringer

President of NaCl (Network Applied
Communication Laboratory Ltd.) since
Dec 2022



Lottery at a year-end party



Bingo card



Bingo machine



Demo



Bingo machine implementation

Rails

nginx



Turbo

<%= turbo_stream.update "numbers" do %>
<%= render partial: "numbers", locals: { numbers: @numbers } %>
<% end %>



Select numbers

class Number
  def self.create
    synchronize do
      numbers = read_numbers rescue []
      return numbers if numbers.size >= 75
      candidates = (1..75).to_a - numbers
      numbers.push(candidates.sample)
      write_numbers(numbers)
    end
  end
end



Synchronization

class Number
  LOCK_FILE_PATH = File.expand_path("tmp/numbers.lock", Rails.root)

  def self.synchronize(&block)
    File.open(LOCK_FILE_PATH, "w") do |f|
      f.flock(File::LOCK_EX)
      block.call
    end
  end
end



Atomic update for nginx

class Number
  TMP_JSON_FILE_PATH = File.expand_path("tmp/numbers.json", Rails.root)
  JSON_FILE_PATH = File.expand_path("public/numbers.json", Rails.root)

  def self.write_numbers(numbers)
    File.write(TMP_JSON_FILE_PATH, { numbers: numbers }.to_json)
    File.rename(TMP_JSON_FILE_PATH, JSON_FILE_PATH)
    numbers
  end
end



rename(2)

If newpath already exists, it will be

atomically replaced, so that there is

no point at which another process

attempting to access newpath will

find it missing.



Bingo card implementation

Rails

ruby.wasm



Initialization

<script type="text/ruby">
  require "js"

  srand(<%= @seed %>)

  def document = JS.global[:document]



Bingo card specification

Row B Row I Row N Row G Row O

(1..15).s‐
ample(
5)

(16..30).
sampl‐
e(5)

(31..45).
sampl‐
e(5)

(46..60
).sam‐

ple(5)

(61..75).
sampl‐
e(5)

The center space is free
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Using Promise on ruby.wasm

synchronous code by Fiber

def sleep_ms(ms)
  JS.eval("return new Promise((f) => setTimeout(f, #{ms}))").await
end

3.times do
  # do something
  sleep_ms(5000)
end



rubyVM.evalAsync

<script type="text/ruby">
  def update_loop
    selected = Array.new(5) { [] }
    selected[2][2] = true
    while true
      selected_numbers = JS.global.fetch("/numbers.json?t=#{Time.now.to_i}").
        await.json.await[:numbers].to_s.split(/,/).map(&:to_i)
      ...
</script>
<script type="text/javascript">
  // Promise#await works only under evalAsync
  await window.rubyVM.evalAsync("update_loop")
</script>



SystemStackError

await window.rubyVM.evalAsync("p (0..3).all? { |i| i.even? }")



Fiber stack size is 256kb

https://github.com/ruby/ruby.wasm/
issues/133

evalAsync internally uses Fiber, and

its stack size 256kb is smaller than

main stack (16mb).



Extend the stack size?

const wasi = new WASI({
    args,
    env: {
        "RUBY_FIBER_MACHINE_STACK_SIZE": String(1024 * 1024 * 20),
        ...
    },
    ...
});
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Loop unrolling by ERB

<%
  is_bingo = [
    *(0..4).map { |i| (0..4).map { |j| "selected[#{i}][#{j}]" }.join("&&") },
    *(0..4).map { |i| (0..4).map { |j| "selected[#{j}][#{i}]" }.join("&&") },
    (0..4).map { |i| "selected[#{i}][#{i}]" }.join("&&"),
    (0..4).map { |i| "selected[#{i}][#{4-i}]" }.join("&&")
  ].join("||")
%>
  if <%== is_bingo %>
    ...



Unrolled code

No more SystemStackError

if selected[0][0]&&selected[0][1]&&selected[0][2]&&selected[0][3]&&selected[0][4]||
selected[1][0]&&selected[1][1]&&selected[1][2]&&selected[1][3]&&selected[1][4]||
selected[2][0]&&selected[2][1]&&selected[2][2]&&selected[2][3]&&selected[2][4]||
selected[3][0]&&selected[3][1]&&selected[3][2]&&selected[3][3]&&selected[3][4]||
selected[4][0]&&selected[4][1]&&selected[4][2]&&selected[4][3]&&selected[4][4]||
selected[0][0]&&selected[1][0]&&selected[2][0]&&selected[3][0]&&selected[4][0]||
selected[0][1]&&selected[1][1]&&selected[2][1]&&selected[3][1]&&selected[4][1]||
selected[0][2]&&selected[1][2]&&selected[2][2]&&selected[3][2]&&selected[4][2]||
selected[0][3]&&selected[1][3]&&selected[2][3]&&selected[3][3]&&selected[4][3]||
selected[0][4]&&selected[1][4]&&selected[2][4]&&selected[3][4]&&selected[4][4]||
selected[0][0]&&selected[1][1]&&selected[2][2]&&selected[3][3]&&selected[4][4]||
selected[0][4]&&selected[1][3]&&selected[2][2]&&selected[3][1]&&selected[4][0]



Conclusion

ruby.wasm is awesome

ERB is a good preprocessor for
ruby.wasm


