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Reactor

O)naaHue cobbITUU

Event Loop

O6paboTKa COBbITMI
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EventMachine
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Koraa Ham HyXeH
EventMachine?
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Koraa Ham HyXeH

EventMachine?
- Paborta c cetbto (HTTP, TCP, e.t.c)

« Pabota c ®C

- 3anpochbl K b/l

. JIt06ble Apyrme onepaumu, BbiHyXaatoLwwme
npoLecc *KAaTb

http://www.devconf.ru
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[lapannenbHble
3anpochl
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Threads

threads
responses
responses mutex Mutex.new

request count.times do
threads Thread.new(responses) do |responses
response RestClient.get URL
responses mutex.synchronize { responses response }
end
end

threads.each(&:join)

http://www.devconf.ru
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EventMachine

responses

EventMachine.run do
multi EventMachine: :MultiRequest.new

request _count.times { |i| multi.add i,
EM: :HttpRequest.new(URL) .get }

multi.callback do
responses multi.responses|:callback].values.map(&:response)
EventMachine.stop
end
end

http://wwwi.devconf.ru
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rack

require 'rubygems'
require 'rack’

class HelloWorld
def call (env)

200, { 'Content-Type' 'text/plain' }, ["Hi! I'm Rack!"
end
end

Rack: :Handler: :WEBrick.run HelloWorld.new, Port: 8000

http://www.devconf.ru



var http require( 'http');

http.createServer (function(req, res) {
res.writeHead (200, {'Content-Type': 'text/plain'});
res.end("Hi! I'm Node.JS\n");

}).listen (8000, '127.0.0.1");
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EventMachine

require 'rubygems'
require 'eventmachine’

class RequestHandler EM: :Connection
def receive data( )

data "Hi! I'm EventMachine!"”
send _data("HTTP/1.1 200 OK\r\nContent-Type: text/plain\r
\n#{data}\n")
close connection_ after writing
end

end

EM.run do
EM.start server('127.0.0.1', 8000, RequestHandler)
end

http://www.devconf.ru
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YCcTaHOBKaA

gem install eventmachine
require "eventmachine"

EventMachine == EM
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EM.run

- 3anyckaet EventLoop
. [IpHMUMaeT 610K

- 3arnycKaeTca B TEeKyLleM NOToKe

EM.run do
puts "Will be executed"

end
puts "Will be never reached”

http://www.devconf.ru



EM

EM.stop

run do

puts "Will be executed"

if EM.reactor running?
puts "Yeap. I'm running right now"

end

EM.stop
end

puts "Hoorayyy! I've been called too!"”
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Threads

thread Thread.current
Thread.new do
EM.run do
thread.wakeup

end
end

Thread.stop

http://www.devconf.ru



Threads

thread Thread.current
Thread.new do
EM.run do
thread.wakeup

end
end

Thread.stop

- He 6,10KMpyeT OCHOBHOM MOTOK
- [leyanibHaa cuTyauma c Tpeaamm B ruby
- [losBnatoTca npobsemsl ¢ thread-safety

http://www.devconf.ru
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EM.schedule

- HyXXHO ncnonbsoBatb, ecau 1ped EM otanyeH ot
OCHOBHOro Tpeja

- bepexet oT threaded-npobsiem

- O6epTKa BoKpyr EM.next_tick
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EM.next tick

CtaBMUT 6JI0K Ha cneyoLlyo UTepaLMIO peakTopa
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EM.next tick

CtaBMUT 6JI0K Ha cneyoLlyo UTepaLMIO peakTopa

1000.times do

long processing
end
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EM.next tick

CtaBMUT 6JI0K Ha cneyoLlyo UTepaLMIO peakTopa

1000.times do n 0

long processing iter = proc do
end if n 1000

long processing
n 1

EM.next tick(&iter)
end
end
EM.next tick(&iter)

http://www.devconf.ru
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EM.run do
puts "It's time to take a nap”
sleep(60%60%24+*7)
puts "Gosh... How long have I been sleeping?”
EM.stop

end
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EM: :Timer.new(60*60*24+*7) do
puts "See ya one week later”
end
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EM: :Timer.new(60*60*24+*7) do
puts "See ya one week later”
end

timer EM: : PeriodicTimer.new(1l) do
puts "Second passed”
end
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EM: :Timer.new(60*60*24+*7) do
puts "See ya one week later”
end

timer EM: : PeriodicTimer.new(1l) do
puts "Second passed”

end
puts

«..0r not" if timer.cancel
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EM.defer

3anyckaeTt 610K napanjiesibHoO OCHOBHOMY MOTOKY
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EM.defer

3anyckaeTt 610K napanjiesibHoO OCHOBHOMY MOTOKY

B oTAenbHOM NOTOKe

B OCHOBHOM MNOTOKEe

EM.defer (
proc { long operation },

proc { |result| process(result) }

)

http://www.4evconf.ru



EM::Deferrable
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~ Seveonf =

EM::Deferrable

+ JTO He defer
- Moaynb
- /lobaBNAETCA K BalUMM K1acCaMm

« Konnoaku

http://www.devconf.ru
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class DeepThought
include EM: :Deferrable

attr reader :answer

def search
puts 'Looking up for a meaning of life'
EM.add timer (60*60*24%*365*7 500 000) do
@answer 42
succeed (@answer)
end
rescue
raise 'Oops... Something wrong'
end
end

greatest_computer DeepThought . new
greatest computer.callback do |answer
puts 'Answer to the Ultimate Question
' of Life, the Universe,' \
and Everything is #{answer}"

end

greatest computer.errback do |error
puts "Oops... #{error}"

end

greatest_ computer.search

http://www.devconf.ru
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class DeepThought
include EM: :Deferrable

DOYHKUMOHAIbHOCTb
Deferrable

attr reader :answer

def search
puts 'Looking up for a meaning of life'
EM.add timer (60*60*24%*365*7 500 000) do
@answer 42
succeed (@answer)
end
rescue
raise 'Oops... Something wrong'
end
end

greatest_computer DeepThought . new
greatest computer.callback do |answer
puts 'Answer to the Ultimate Question
' of Life, the Universe,' \
and Everything is #{answer}"

end

greatest computer.errback do |error
puts "Oops... #{error}"

end

greatest_ computer.search
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class DeepThought
include EM: :Deferrable

DOYHKUMOHAIbHOCTb
Deferrable

attr reader :answer

def search
puts 'Looking up for a meaning of life'
EM.add timer(60*60*24+*365*7 500 000) do
@answer 42
succeed (@answer)
end
rescue
raise 'Oops... Something wrong'

end YcnewHoe
3aBeplueHue

greatest_computer DeepThought . new
greatest computer.callback do |answer
puts 'Answer to the Ultimate Question
' of Life, the Universe,' \
and Everything is #{answer}"

end

greatest computer.errback do |error
puts "Oops... #{error}"

end

greatest_ computer.search
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class DeepThought
include EM: :Deferrable

DOYHKUMOHAIbHOCTb
Deferrable

attr reader :answer

def search
puts 'Looking up for a meaning of lirce'
EM.add timer(60*60*24+%*365*7 500 00f) do
@answer 42
succeed (@answer)
end
rescue
raise 'Oops... Something wrong'

end YcnewHoe
3aBeplueHue

greatest_computer DeepThought . new
greatest computer.callback do |answer
puts 'Answer to the Ultimate Question
' of Life, the Universe,' \
and Everything is #{answer}"

end

greatest computer.errback do |error
puts "Oops... #{error}"

end

greatest_ computer.search
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EM::Channel

Yno6Hbin thread-safe cnoco6 o6mMeHa AaHHbIMU BHYTPM
NPUIOXKEHUA

channel EM: :Channel .new
sid channel.subscribe do |msg
puts "Got #{msg}»

end
channel.push("message")
channel.unsubscribe(sid)
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PaboTa c ceTblo

- EM.start_server (stop_server)
- EM.connect

server_ signature
EM.start server("0.0.0.0", 8080, ClientConnection)

EM.stop server (server_ signature)

EM.connect (" /sockets/mysql.sock"”, MySglConnection)
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PaboTa c ceTblo

- EM.start_server (stop_server)
- EM.connect

server_ signature
EM.start server("0.0.0.0", 8080, ClientConnection)

EM.stop server (server_ signature)

EM.connect (" /sockets/mysql.sock"”, MySglConnection)

Hacneayet ot

http://www.devconf.ru
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EM::Connection

CobbITUA MeToapbl
(BbI3biBaeT EventMachine) (Bbl3bIBaET M0OJib30BaTE/b)
* post_init . send_data
Connection_completed . C[gse_connection
- receive_data - close_connection_after_writing
unbind - get_peername
ssl_verify_peer » pause/resume

. ssl_handshake_completed + etc

http://www.devconf.ru
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aka EM::P
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TpaAULIMOHHBIX CNOCO6
MOSIYYEHMA AAHHDbIX
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TpaAULIMOHHBIX CNOCO6
MOSIYYEHMA AAHHDbIX

send _data("Rudy")
send data("A message to you Rudy'")

receive data(«Rudy\n")
receive data("A messa')
receive_data("ge to you Rudy\n")

http://www.devconf.ru



C ncnonb3oBsaHue
EM::Protocols

class Client EM: :Connection
include EM: :P: :LineText2

def receive line(text)
puts text
end
end

http://www.Jdevconf.ru



C ncnonb3oBsaHue
EM::Protocols

class Client EM: :Connection
include EM: :P: :LineText2

def receive line(text)
puts text
end
end
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EM::P::0ObjectProtocol

class Client EM: :Connection
include EM: :P: :0bjectProtocol

def receive object (object)

puts "Finally received an amazing #{object.class}"”
send_object (thank: "you!")
end
end

BoiBegeT «Finally received an amazing Hash»

http://www.devconf.ru
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/lpyrme npoToKoJibl

. HttpClient and HttpClient2 + LineProtocol,
LineAndTextProtocol and

- Stomp LineText2

- Memcache + HeaderAndContentProtocol

- SmtpClient and SmtpServer - Postgres3

+ SASLauth and SASLauthclient - ObjectProtocol

+ MOXHO nMMcaTb CBOM U €CTb Ky4a CTOPOHHMX

http://wwvi.4devconf.ru
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module EventMachine
module Protocols
module ApostoreMessage
def receive data(data)
(@buf ") data
while @buf.slice! (/#{Apostore::Config.message beggining} (?
<msg>.*?)#{Apostore: :Config.message ending}/)
message Regexp.last match| :msg
next if message.nil?
parsed message Apostore: :Message.new(message)
receive message (parsed message)
end
end

def receive message(_message)

end
end
end
end

http://wwvi.devconf.ru
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select/poll u epoll

select n poll MeaneHHbie. OHU BbIHYKEHHDI
nepefaBaTb BCe JECKPUMTOPbI M BO3BpaLlaTb
COCTOSIHME ANA BCEX

AHANOrM4YHO He ToNIbKo A1a dansioB, HO U ANS
COeANHEHMU U T.n.

epoll/kqueue cpabaTtbiBaeT Npu rOTOBHOCTU
leCKpunTopa

EM no ymon4yaHuto pabotaert ¢ select

http://wwvi.devconf.ru
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KaK BK/IOYMTb epoll?
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KaK BK/IOYMTb epoll?
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/lpyrue uum

. system - CUCTEMHble - watch_file -
BbI30BbI MOHUTOPUHI (PanI0B

- watch - MOHUTOPUHI + watch_process -
AecKpunTopa MOHUTOPUHI NpoL,eccoB

- attach - nogkntoyenHme

+ popen - paboTa C
0O0BbEKTOB BBO/a-BblBO/1A

BHELULHUMM NpoLEeCCaMM
e.t.c

http://wwvi.devconf.ru
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HeaoCTaTKU

« K063k
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question some operation
response get http(question)
answer build answer (response)
send answer (answer)

log("done")
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question some operation
response get http(question)
answer build answer (response)
send answer (answer)

log("done")

some operation do |[question
get http(question) do |response
build answer (response) do |answer
send answer (answer) do
log("done")
end
end
end
end

http://wwvi.devconf.ru



HeaoCTaTKU

« K063k

- thread-safety

http://wwvi.devconf.ru
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before (0): O
after (0): 1
before (2): 1
before (4): 1
after (4): 3
before (7): 1
after (7): 4
after (2): 2before (5): 1
after (5): 5
before (9): 1
before (3): 1
before (6): 1
after (6): 8
after (3): 7
before (8): 1
after (8): 9
after (9): 6
before (1): 1

X 0

10.times.map do |i
EM.defer do
puts "before (#{ i }): #{ x }"

X 1
puts "after (#{ 1 }): #{ x }"
end
end

http://wwvi.devconf.ru
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before (0): O
after (0): 1
before (1): 1
after (1): 2
before (2): 2
after (2): 3
before (3): 3
after (3): 4
before (4): 4
after (4): 5
before (5): 5
after (5): 6
before (6): 6
after (6): 7
before (7): 7
after (7): 8
before (8): 8
after (8): 9
before (9): 9
after (9): 10

X, mutex O, Mutex.new

10.times.map do |1
EM.defer do
mutex.synchronize do
puts "before (#{ i }): #{ x }"

X 1
puts "after (#{ i }): #{ x }"
end
end
end

http://www.4evconf.ru



seveonf

HeaoCTaTKU

- KON63KM
- thread-safety

+ YTEe4yKkn u pasdbyxaHme naMaTu

http://www.devconf.ru



~ Seveonf

PHP EM

- [lo npoueccy Ha 3anpoc  * Bce Bbino/siHAETCA B

- [laMATb BblYULLAETCA OZHOM npouecce

nocae Kaxgoro 3anpoca < Cnegutb 3a NaMATbIO
HY*HO CaMOMYy

http://www.devconf.ru



class Connection EM: :Connection
@@connections

def post init
@@connections self
end
end

http://www.devconf.ru
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Real-life

Process 'robot'
status running
monitoring status monitored
pid 2153
parent pid 1
uptime 1054 5h 50m
children

memory kilobytes
memory kilobytes total
memory percent

memory percent total
cpu percent

cpu percent total

http://www.devconf.ru
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HeaoCTaTKU

» Konb63Kku
- thread-safety
+ YTEe4yKkn u pasdbyxaHme naMaTu

- b/IOKMpoBaHWe HebGIOKMpPYIOLLEro BBOAAa-BbiBOAA

http://www.devconf.ru



require 'eventmachine'’

EM.run do
start time Time.now

EM.next tick do

puts Time.now start time
sleep(2)
end

EM: :Timer.new(1l) do
puts Time.now start time
EM.stop

end

sleep(2)
end

http://www.devconf.ru



require 'eventmachine'’

EM.run do
start time Time.now

EM.next tick do

puts Time.now - start time 2.004218
sleep(2) 4.004673

end

EM: :Timer.new(1l) do
puts Time.now start time
EM.stop

end

sleep(2)
end

http://www.devconf.ru
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HeaoCTaTKU

» Konb6aku
- thread-safety
« YTEeUYKU 1 pasdbyxaHMe NaMAaTH

- b/IOKMpoBaHMe HEONOKUPYEMOro BBO/1a-BbiBO/4A

+ MRI, GIL

http://www.devconf.ru
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Concurency vs Parallelism
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Concurency vs Parallelism
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Concurency vs Parallelism
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Concurency vs Parallelism

http://www.devconf.ru



Sevonf

Concurency vs Parallelism
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Concurency vs Parallelism

http://www.Jdevconf.ru
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Concurency vs Parallelism

TPE————— Ay

l," ﬁ
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Concurency vs Parallelism

- MRI  Rubinius 2
- Rubinius 1 - JRuby
- MaglLev - MacRuby

http://www.devconf.ru
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HeaoCTaTKU

- Konbaku

- thread-safety

» YTE4YKM 1 pa3byxaHue NnaMaTu

- b/ioKMpoBaHMe HeEG/IOKMPYEMOro BBOJa-BblBOJA
- MRI, GIL

- beaHoBaTaA AOKYMeEHTaLLKa

http://www.4evconf.ru



MHCTPYMEHTbl HAa OCHOBE
EventMachine

« Thin

- Goliath

* damgp

- logstash

- websocket-rails

http://www.devconf.ru
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buoamotexku

- https://github.com/igrigorik/async-rails
- https://github.com/kyledrake/sinatra-synchrony
- https://github.com/stevegraham/em-rspec

- https://github.com/jcoglan/rspec-eventmachine

. https://github.com/igrigorik/em-synchrony

http://www.devconf.ru
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https://github.com/jcoglan/rspec-eventmachine
https://github.com/igrigorik/em-synchrony

seveZonf

em-synchrony

- [lenaet EM «CUHXPOHHbIM>
- OcHoBaH Ha Fiber

.+ CoepXUT MHOMO CMHXPOHM3MPOBAHHbIX YaCTEM
EventMachine

» BO3MOXHOCTb CMHXPOHM3NPOBATL JIOOYIO
ACUHXPOHHYO0 PYHKLUMUIO

http://www.devconf.ru
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KaK paboTtaeT?

def http get(url)
f Fiber.current
http EventMachine: :HttpRequest.new(url) .get
http.callback { f.resume(http) }
return Fiber.yield
end

EventMachine.run do
Fiber.new{
page http get('http://www.google.com/"')
puts "Fetched page: #{page.response header.status}"”
} . resume
end

http://ww\w.devconf.ru
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BbiBOAbI

- EventMachine po6aBnaeT ckopocTu

- EventMachine go6asndaet npo6iem

http://www.devconf.ru



Sevonf

Kyaa ganblue?

- Homepage http://rubyeventmachine.com/

- GitHub https://github.com/eventmachine/
eventmachine

- Wiki https://github.com/eventmachine/
eventmachine/wiki

http://www.devconf.ru
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seveonf

Bonpochbl?

n.e.norkin@gmail.com

https://github.com/duderman
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