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What is Scalability?
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Proportional Improvement
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Why Is scalability
important?
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Photo from NASA.



Is Ruby scalable?
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Over a million web

sites globally.
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How do we maximise
hardware utilisation?
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Late 1950s
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Can we avoid being
idle?
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Time Sharing Time Slicing
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How does this apply
to Ruby?
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Is Ruby fast enough?
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Let’s make Ruby 10x
faster.
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Let’s make Ruby 100x
faster.
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How do we handle
more requests?
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Can we use multiple
processes?
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What about threads?
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How bad is the global
Interpreter lock?
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Falcon “Hello World” Web Server
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Are processes and
threads sufficient?
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HOw many processes
can we create?
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How many threads
can we create?
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10,0007



What about long
running connections?
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What about 100,000
connected WebSockets?

100,000DWebSockets(d?
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Event driven
non-blocking I/0O
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while message connection.read
handle (message)
end

while message = connection.read
handle (message)
end

while message = connection.read
handle (message)
end




while true
ready = I0O.select(connections)
ready.each{|connection| handle(connection.read)}
end




How do we handle
user logic?
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def remote size(host, port)
peer = TCPSocket.new(host, port)
count = 0

while buffer = peer.read(1024)
count += buffer.bytesize
end

return count
ensure

peer&.close
end

puts remote size(HOST, PORT)



Sequential is easy.
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Callbacks...



def remote size(host, port)
TCPSocket.new(host, port) do |peer, error
end

end

remote size(HOST, PORT) do |size, error
puts size
end



def remote size(host, port)
TCPSocket.new(host, port) do |peer, error

1f error

vield nil, error
else

count = 0

peer.read(1024) do |buffer, error
end
end
end
end



vield nil, error

else
count = 0
read more = lambda do
peer.read(1024) do |buffer, error
1f error

vield nil, error
elsif buffer
count += buffer.bytesize

read more.call
else
vield count, nil
end
end
end

read more.call
end
end
end



while buffer = peer.read(1024)
count += buffer.bytesize
end

return count
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1f error
vield nil, error
else
count = 0
read more = lambda do
peer.read(1024) do |buffer, error
1f error

vield nil, error
elsif buffer
count += buffer.bytesize

read more.call
else
vield count, nil
end
end
end

read more.call
end
end



else
count = 0
read more = lambda do
peer.read(1024) do |buffer, error
1f error

peer.close
vield nil, error
elsif buffer

count += buffer.bytesize

read more.call
else
peer.close
vield count, nil
end
end
end

read more.call
end



else
count = 0
read more = lambda do
peer.read(1024) do |buffer, error
1f error

peer.close
vield nil, error
elsif buffer

count += buffeCyﬁﬁlibaC k

read more.call
else
peer.close
vield count, nil
end
end
end

read more.call
end



Async/Await...



async def remote size(host, port)
peer = awalit TCPSocket.new(host, port)
count = 0

while buffer = awailt peer.read(1024)
count += buffer.bytesize
end

return count
ensure

peer&.close
end

async lambda do
puts awalit remote size(HOST, PORT)
end.call



async lambda do
puts(await remote size(HOST, PORT))
end.call



async lambda do
awalt puts(awalit remote size(HOST, PORT))
end.call



async def remote size(host, port)
peer = awalit TCPSocket.new(host, port)
count = 0

while buffer = awailt peer.read(1024)
count += buffer.bytesize

end

return count Asyn C/Awalt
ensure

peer&.close
end

async lambda do
awalt puts(awalit remote size(HOST, PORT))
end.call



Can we do better?
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Should we rewrite
existing code?
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What about using
fibers?
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What are fibers?

7 7414 )\— & (&ah



add(10) sum = 10
def add(sum)
return sum puts(10) return sum
end
puts add(10) # => 10
puts add(20) # => 20 add(20) sum = 20
return
puts(20) return sum




resume

add(10) sum = 10
add = Fiber.new do |sum|
while true _
sum += Fiber.yield(sum) puts(10) yield sum
end
end
resum
puts add.resume(10) # => 10 add(20) »  sum+=20
puts add.resume(20) # => 30
puts(30) yield sum




Stack and instruction
pointer Is not lost.
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How do we use fibers
for blocking 1/0?
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Client 1

read

read
EWOULDBLOCK

read

read
EWOULDBLOCK

yield(socket)

resume

yield(socket)

Event
Loop

10.select

ready

ready

10.select

resume

yield(socket)

Client 2

write

read
EWOULDBLOCK



def remote size(*address)

Async do
peer = Async::10::TCPSocket.new(*address)
count = 0

while buffer = peer.read(1024)
count += buffer.bytesize
end

return count
ensure
peer&.close
end.walt
end

puts remote size(HOST, PORT)



How do we make
existing code scalable?

EDELSICUTCEFEOO—RERT—57I)LICTBH



Proof of concept of light weight Thread selector

Implementation.

el W ioquatix wants to merge 4 commits into ruby:trunk from ioquatix:thread-selector Ed

Transparently make
all I/0 non-blocking
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12 EEEEE io.C Copy path = Viewfile [J »* [ v

12 @@ -1114,6 +1114,12 @@ io_fflush(rb_io_t xfptr)
int
rb_io wait readable(int f)
{
VALUE selector = rb_current_thread _selector();
if (selector != Qnil) {

VALUE result rb_funcall(selector, rb_intern("wait readable"), 1, INT2NUM(Tf));
return RTEST(result):

io_fd_check_closed(f);
switch (errno) {
case EINTR:

@@ -1138,6 +1144,12 @@ rb_io wait readable(int f)
int
rb_io wait writable(int f)
{

VALUE selector = rb_current _thread selector();
if (selector '= Qnil) {

VALUE result = rb_funcall(selector, rb_intern("wait writable"), 1, INT2NUM(T));
return RTEST(result):

io_fd_check _closed(f);
switch (errno) {
case EINTR:




thread = Thread.new do

selector = Selector.new
Thread.current.selector = selector

1, o = I0.plpe
i.nonblock = true
o.nonblock = true

e = i.to _enum(:each_char)

Fiber.new do
o.write("Hello World")
o.close

end.resume

Fiber.new do
while ¢ = (e.next rescue nil)
message << C
enda
end.resume

selector.run

end




def run

while @readable.any? or @writable.any?
readable, writable = I0.select(@readable.keys, @writable.keys, [])

readable.each do |[1i0|
@readable[io].transfer
end

writable.each do |io|
@writable[io].transfer
end
end
end

def wait readable(fd)
io = I0.for fd(fd)

@readable[io] = Fiber.current

@fiber.transfer

@readable.delete(io)

return true

end




https://github.com/socketry/async



https://github.com/socketry/async

“Async is the right model because
web apps are almost always I/0
bound. The Ruby web ecosystem is
really lacking in scalability (e.g.

WebSockets on Puma). Async
unlocks the next tier of scalability In
the most Ruby-like way possible.”

Bryan Powell, on migrating from Puma to Falcon.

A\ L A




FALCON

https://qgithub.com/socketry/falcon



https://github.com/socketry/falcon

Multi-process
Multi-thread
Multi-fiber




HTTP/1
HTTP/2 & TLS



WebSockets



Event
Loop

resume

resume

Synchronous
Rack Middleware

Asynchronous
Faraday

Synchronous
Rack Middleware

Asynchronous
Postgres



How does it perform?
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Puma O Falcon

3000

2250

1500

Requests / second

730

1 2 4 3 16 32 64 128 256 512

Concurrency (simultaneous connections)



Are fibers the right
solution?
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Fibers scale better
than threads.
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Fibers are easier than
threads.
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Fibers improve the
scalability of existing code.
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Postgres

SX

WebSocket Redis

Fibers Are the Right

Solution
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MySQL

HTTP
Disk




Fibers Are the Right Solution




