AMQP and Beyond

- Messaging by Extending RabbitMQ
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Why messaging!

Database is to Filesystem
as
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Why messaging!?

® Scaling, load-balancing
® Delayed jobs, task queues

® Multicast, broadcast
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What is messaging!?

Naming |
‘ Relaying and filtering
Gl
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Where is messaging!
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Enterprise Service Bus

Peer Network Enterprise Service Network
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Client/Server and Hub n' Spoke Pipeline
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The Options

e |MS!

® APIl-only: lots of baggage if you're dealing
with multiple brokers; lock-in
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The Options

o XMPP?
® transport, not messaging (modulo xep60)
® HTTP?

- ® transport, not messaging =
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The Options

® Queue up work in your DB!?

® Not designed for messaging!
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AMQP

® General model for messaging

® Simple, efficient transport

® Wire-level protocol helps avoid vendor
~lock-in
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AMQP Specification

® Version 0-8 released June 2006
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AMQP Model o9

pbublish to
!

Exchanges
Producers ’
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RabbitMQ

s L vEal B B e -y N
i bl s YR
s 7 o = mp Y rC e . \'

v

oal: Do the right thing, out-of-the-box

-

Friday, 26 March 2010



“RabbitMQ is a pleasure to use and it just works.

Everyday, every time, every message” - Michael
Arnoldus, project lead, algo trading firm

RabbitMQ

Goal: Do the right thing, out-of-the-box

“In my experience, you can have a clustered
rabbitmq setup running at home in under 20

minutes. It's all in the admin guide.”
Steve Jenson, Scala hacker
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RabbitMQ

® Erlang/OTP AMQP broker
® Ships with Ubuntu

° Cllents for C Java C# Python Ruby, PHP
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RabbitMQ Universe
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RabbitMQ Plugins

® Erlang applications bundled into a jar-like
archive (*.ez)

® Booted as part of RabbitMQ startup

“Boot steps for mtegratlng W|th Rabblts
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RabbitMQ Plugins

rabbitmqg-status |Broker health check web page

rabbitmg-jsonrpc-channel| AMQP over ]SONRPC, for browsers

rabbitmg-jsonrpc|]SONRPC server instance for Rabbit
rfc4627 jsonrpc|J]SON and JSONRPC library

rabbitmg-mochiweb [Mochiweb instance for Rabbit

mochiweb [Mochiweb library plugin

rabbit stomp|STOMP message transport

rabbithub [PubSubHubBub implementation

rabbitmq-bgl [SQL-like Broker Query Language
amgp_ client|Embedded AMQP client
rabbitmg-shovel|Broker-to-broker relay plugin

rabbitmg-toke [ Tokyo Cabinet support for new persister
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AMQOQP model limitations

® No message transformation

® No custom message routing; you get exactly
one of:

® Fanout,
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Github Commit Hooks

® URL-encoded |SON data blob
® Delivered by HTTP POST
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Github Commit Hooks

Github
POST
Custom “tonyg@jabber.Ishift.net”
HTTP
gateway
mod_rabbitmg
my chat
. jabberd
client R
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From: | tonyg@jabber.Ishift.net

r88%2fsrc¥2fmochiweb_multipart.erl%22%2c%22deps¥*2fmochiweb-
r88%2fsrcXd2fmochiweb_request.erl%22%2c¥22deps¥2fmochiweb-

GlthUb r88'§\€2fsrc%2fr~1oc"1i-.veb_'esponse.efl%Z2%2c%22c‘eps‘3*é2f-nochiweb~
r88%2fsrcd2fmochiweb_skel.erl%22%2c¥%22deps¥%2fmochiweb-
r88%2fsrcd2fmochiweb_socket_server.erl%22%2c%22deps¥2fmochiweb -
r88%2fsrc2fmochiweb_sup.erl%22%2c¥%22deps¥2fmochiweb-
r88%2fsrcd2fmochiweb_util.erl%22%2c¥22deps¥*2fmochiweb-
r88%2fsrcX2freloader.erl®22%2c¥%22deps¥2fmochiweb-
r88%2fsupport¥2finclude.mk®22%2c%22scripts¥2frabbithub.in%22%2c%22src%2
fMakefile¥22%2c%22src%2frabbit.hri1%22%2c%22src%2frabbit_framing.hri%22%2c
%22srcxk2frabbithub.app%22%2c¥22src¥2frabbithub_app.erl%22%2c%22src%2fra

POST bbithub_deps.erl%22%2c¥22start-

dev.sh%22%2c%22start.sh¥%22%2c%22support¥é2finclude.mk%22%5d%2c%22auth

Custom or¥22%3a%7b%22email%22%3a%22mikeb%40Ishift.net%22%2c%22name¥22%3 a% ;hlft net”
22Michael*%20Bridgen%22%7d%2c%22timestamp%22%3a%222010-03 - *

HTTP 19T05%3a18%3a10-

07%3a00%22%2c*22id%22%3a%22bce55acf3b6d67d4cad6a731308abadade?77

gatewa)l 4ccx22%2cxk22modified%22%3a%5b%22.gitignore%22%2c%22Makefile%22%2 c%2
2priv2 fwwwi2fstatick2fapplication.xsl.xm|%22%2c%22src%2frabbithub.erl%22
%2c%22src¥%2frabbithub_auth.erl%22%2c%22src¥2frabbithub_consumer.erl%22%
2c%22srcX2frabbithub_pseudo_queue.erl®%22%2c¥%22src¥2frabbithub_subscripti
on.erl%22%2c%22src%2frabbithub_sup.erl%22%2c%22src%2frabbithub_web.erl%2
2%5d%7d¥2ck7b%22added%22%3a%5bX22test¥é2fsend.sh¥22%2cH22test2fsub
Sh%22%5d%2c¥22messageX22%3a%22Update’20test%20scripts%20to%20bed2
OmoreX%20generick2c%20and*%20to¥%20use%20plugin-
ified¥%20rabbithub%20host%20and%20paths¥22%2c%22url¥%22%3a%22http¥3a%2
fx2fgithub.com¥*2ftonyg¥2frabbithub¥®2fcommit®%2f97467e5a68e8adbb5bd958
ae368e5292010a28b5%22%2c%22removed¥22%3a%5b%2 2testd2fsend_x_foo.sh
%22%2ck22test¥2fsub_x_foo.sh¥22%5d%2c%22authork22%3a%7b%22email%22
%3a%22mikeb%40Ishift.net¥22%2ck22nameX22%3a%22Michael¥%20Bridgen¥%22%
7d%2c%22timestamp%22%3a%222010-03-19T05%3a21%3a21 -
07%3a00%22%2c*22id%22%3a%2297467e5a68e8adbb5bd958ae368e5292010a
28b5%22%2c%22modified%22%3a%5b¥5d%7d%5d%2c%22before¥22%3a%222dc0
56d55112c436104b5d9%a0b85d784f2110bc2%22%2c%22after%22%3a%2297467
e5ab8e8adbb5bd958ae368e5292010a28b5%22%74d

Donna‘ github@dev.rabbitmqg.com/#
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Problems

® Need to respond to HTTP POST

® VWant to transform “payload=%7b
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Github Commit Hooks

Github

posT KW

“tonyg@jabber.lshift.net”

RabbitHub e 4

mod_rabbitmg

my chat

CI ient ejabberd
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Github Commit Hooks

Github
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“tonyg@jabber.lshift.net”
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Github Commit Hooks

Decode &

Clghu Prettify

POST \ “github_pretty”

“tonyg@jabber.lshift.net”

RabbitHub

mod_rabbitmg

my chat

CI ient ejabberd
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Github Commit Hooks
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Github Commit Hooks

Decode &
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Github Commit Hooks

Github

posT KW

“tonyg@jabber.lshift.net”

RabbitHub S A,

mod_rabbitmg

my chat

CI ient ejabberd
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'X-script’ Exchange Type

® github.com/tonyg/script-exchange

® Embeds Spidermonkey and Python

.
= s

- ® Upload filter & transformation scripts to the
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'X-script’ Exchange Type

ch.exchange declare(exchange='github',
type='x-script', arguments={
"type": "text/javascript",
"definition": r"""
return function (msg) {
1if (msg.body.substring(0, 8) == "payload=") {
// It's a github hook! Unescape and
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'X-script’ Exchange Type

ch.exchange declare(exchange=" gith{
type='x-script , arguments={
"type": "text/javascript",
"definition": r"""
return function (msg) {

1if (msg.body.substring(0, 8) == "payload=") {
// It's a github hook! Unescape and
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'X-script’ Exchange Type

ch. excha%ieclare (exchange=" gith{

type='x-script , arguments={
"type": "text/javascript”,
"definition": r"""
return function (msg) {
1f (msg.body.substring(0, 8) == "payload=") {
// It's a github hook! Unescape and
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'X-script’ Exchange Type

ch. excha%ieclare (exchange=" gith%

type='x-script , arguments={
"type": "text/javascript”,
"definition": r"""
return function (msg) {
i1f (msg.body.substring(0, 8) == "payload=") {
// It's a github hook! Unescape and
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'X-script’ Exchange Type

ch. excha%ieclare (exchange=" gith%

type='x-script , arguments={
"type": "text/javascript”,
"definition": r"""
return function (msg) {
i1f (msg.body.substring(0, 8) == "payload=") {
// It's a github hook! Unescape and
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Transforms this...

payload=%7b%22repository%$22%3a%7b%22watchers%22%3al%2c%22description%22%3a
%22RabbitMQ%20%5c%22Script%20Exchange%5c%22%20plugin%22%2c%220pen issues%$22%3a0%2c
$22fork%22%3afalse%2c%22forks%22%3a0%2c%22url%22%3a%22http%3a%2£f%2fgithub.com
$2ftonyg%2fscript-exchange®22%2c%22private%22%3afalse®2c%22homepage$22%3a%22%22%2c
$22o0wner%22%3a%7b%22email%22%3a%22tonygarnockjones%$40gmail.com%22%2c%22name%22%3a
$22tonyg%22%7d%2c%22name?22%3a%22script-exchange%22%7d%2c%22before%22%3a
$220ed4a60180857f1b00afcc93fff6bd2a7d27b39e%22%2c%22ref%22%3a%22refss2fheads
$2fmaster®22%2c%22commits%22%3a%5b%7b%22message%22%3a%22Make%20JS%20scripts
$20interpreted%20as%20function%$20bodies%20with%20their%20own%20scope.%22%2c
$22removed$22%$3a%5b%5d%2c%22urls22%3a%22http%3a%2f%2fgithub.com®%82ftonyg%2fscript-
exchange%2fcommit%2£095931d3£3c01284423999349a55164ab6a%964d3%22%2c%22modified%22%3a
%5b%22examples%2fexample js.py%22%2c%22priv%2fjs exchange boot.]js%22%5d%2c%22author
$22%3a%7b%22email%22%3a%22tonygarnockjones%40gmail.com%$22%2c%22name%22%3a%22Tony
$20Garnock-Jones%$22%7d%2c%22timestamp%$22%3a%222010-03-07T01%3a45%3a48-08%3a00%22%2c
$22added%22%3a%5b%5d%2c%221d%22%3a%22095931d3£3c01284423999349a55164ab6a964d3%22%7d
$2c%7b%22message%22%3a%22Documentation.$22%2c%22removed’22%3a%5b%5d%2c%22urls22%3a
$22http%3a%2f%2fgithub.com®%2ftonyg%2fscript-exchange%2fcommit
$2£7606a22d66169044c1352d956c63b362e783acab5%22%2c%22modified%22%3a%5b%$22README .md
$22%5d%2c%22author%22%3a%7b%22email%22%3a%22tonygarnockjones%$40gmail.com%22%2c
$22name%$22%3a%$22Tony%$20Garnock-Jones%22%7d%2c%22timestamp%22%3a
$222010-03-07T01%3a45%3a56-08%3a00%22%2c%22added%22%3a%5b%5d%2c%221d%22%3a
$227606a22d66169044c1352d956c63b362e783aca5%22%7d%5d%2c%22afters22%3a
$227606a22d66169044c1352d956c63b362e783acab5%22%7d
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...to this

"repository":{
"watchers":1,
"description":"RabbitMQ \"Script Exchange\" plugin",
"open issues":0,
"fork":false,
"forks":0,
"url":"http://github.com/tonyg/script-exchange",
"private”:false,
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What can it do!?

® Rewrite routing key, properties, headers
and body as desired

® Any or none of fanout-, direct-, and topic-

style routing for each message
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Stock Ticker

® Classic “LastValue Cache” pubsub

® New prices are arriving all the time
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Stock Ticker

“prices”

Price
Source

my application
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Stock Ticker

i “prices”

Price
Source

resence” {

Hash Price
Table  Cache my application
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Stock Ticker

(L “prices”
Price g |
Source A ? ? ? .

my application
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'X-lvc’ Exchange Type

® github.com/squaremo/rabbitmg-lvc-plugin
® A LastValue Cache exchange type plugin

® Declared just like built-in exchange types,

S n cha e beclare Baioda 5
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'X-lvc’ Exchange Type

import amgplib.client 0 8 as amqgp

ch = amgp.Connection().channel()

ch.exchange declare("lvc", type="x-1lvc")

ch.basic publish(amgp.Message("value"),
exchange="1lvc",

Pl s = _
o o Ra

o
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Writing Plugins and
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It's easy

® VWrite an Erlang OTP application, including
its .app file
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Length Method
0 Stored
0 Stored
4596 Defl:N
271 Defl:N
1872 Defl:N

t rabbit_lvc plugln ez
Size Ratio

Mar 24 22:09:49 tonygBuwalk
“~/dev/rabbitmg-unbrel la/rabbitmg-1vc-plugin/dist$ |}

ez files

Date Time

01-22-10 04:04
01-22-10 04:04
01-22-10 04:04
01-22-10 04:04
01-22-10 04304

N WALK XTERM

Q0000000
Q0000000
bEcha234
38d95fc2
ced2bfcc

Name

rabbit_lvc_plugin/

rabbit_lvc_plugin/ebin/
rabbit_lvc_plugin/ebin/rabbit_exchange_type_lvc,beam
rabbit_lvc_plugin/ebin/rabbit_lvc_plugin,app
rabbit_lvc_pluginebin/rabbit_lvc_plugin,beam

5 files
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Length Method
0 Stored
0 Stored
4596 Defl:N
271 Defl:N
1872 Defl:N

t rabbit_lvc plugln ez
Size Ratio

Mar 24 22:09:49 tonygBuwalk
“~/dev/rabbitmg-unbrel la/rabbitmg-1vc-plugin/dist$ |}

ez files

Date Time

01-22-10 04:04
01-22-10 04:04
01-22-10 04:04
01-22-10 04:04
01-22-10 04304

N WALK XTERM

Q0000000
Q0000000
bEcha234
38d95fc2
ced2bfcc

Name

rabbit_lvc_plugin/

rabbit_lvc_plugin/ebin/
rabbit_lvc_plugin/ebin/rabbit_exchange_type_lvc,beam
rabbit_lvc_plugin/ebin/rabbit_lvc_plugin,app
rabbit_lvc_pluginebin/rabbit_lvc_plugin,beam

5 files
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Length Method
0 Stored
0 Stored
4596 Defl:N
271 Defl:N
1872 Defl:N

t rabbit_lvc plugln ez
Size Ratio

Mar 24 22:09:49 tonygBuwalk
“~/dev/rabbitmg-unbrel la/rabbitmg-1vc-plugin/dist$ |}

ez files

Date Time

01-22-10 04:04
01-22-10 04:04
01-22-10 04:04
01-22-10 04:04
01-22-10 04304

N WALK XTERM

Q0000000
Q0000000
bEcha234
38d95fc2
ced2bfcc

Name //
rabbit_lvc_plugin/

rabbit_lvc_plugin/ebin/
rabbit_lvc_plugin/ebin/rabbit_exchange_type_lvc,beam
rabbit_lvc_plugin/ebin/rabbit_lvc_plugin,app
rabbit_lvc_pluginebin/rabbit_lvc_plugin,beam

5 files
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0 Stored 0
0 Stored 0
4596 Defl:N 3878
271 Defl:N 161
1872 Defl:N 1424

Mar 24 22:09:49 tonyglBuwalk

Friday, 26 March 2010

¢ rabbit_lvc plugln ez
Length Method Size Ratio

ez files

Date Time

01-22-10 04:04
01-22-10 04:04
01-22-10 04:04
01-22-10 04:04
01-22-10 04:04

N WALK XTERM

Q0000000
Q0000000
bEcha234
38d95fc2
ced2bfcc

“/dev/rabbitmg-umbrel la/rabbitmg-lvc-plugin/dist$ |}

Name //
rabbit_lvc_plugin/

rabbit_lvc_plugin/ebin/

rabbit_lvc_plugin/ebin/rabbit_exchange_type_
rabbit_lvc_plugin/ebin/rabbit_lvc_plugin,app
rabbit_lvc_plugin/ebin/rabbit_lvc_plugin,bea

5 files

lvc,beam

N



The .app file

{application, rabbit 1lvc plugin,
[ {description, "RabbitMQ LVC exchange"},
{vsn, "0.01"},
{modules, |
rabbit lvc plugin,
- rabbit exchange type lve

B ¥
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Writing Exchange lypes

® Write an ordinary plugin

® Add a boot step that registers the new
e DY DG i e e e i e e e e

e = A LA il !
DERE N S Y >
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Boot Steps

® For starting up with RabbitMQ, not after
® Uses Erlang’s module attributes

° Uses Erlangs built-in support for reasonlng

of TAT Ly , By T - 5%
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Boot Steps

-rabbit boot step({my boot step name,

[ {description, "do something cool'},

{mfa, {mymodule, myfuncl, [arg0, argl]}},
LAl Ml DYOd UL L N URC & [argl}}

e 2 P f":"-‘
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Boot Steps

$% Use topological sort to find a consistent ordering (if
%% there is one, otherwise fail).
SortedStepsRev =

[ begin

. ] - Y I\ T N e a1 G 7~ et
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Registering “x-lvc’

-rabbit boot step({?MODULE,
[ {description, "last-value cache exchange type"},
{mfa, {rabbit 1lvc plugin, setup schema, []}},
{mfa, rabblt exchange type reglstry, reglster,ﬁ,_

y " '\ 1@
:*sl' o b . g Fud gy 0N > >
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AMQP 8-0

Copyright (C) 2007-2010 LsShift Ltd., Cohesive Financial Technologies LLC., and Rabbit
Technologies Ltd.

Licensed under the MPL. See http://www.rabbitmqg.com/

node rabbit@walk

app descriptor: /Users/tonyg/dev/rabbitmg-umbrella/rabbitmg-server/scripts/../ebin/rabbit.app
home dir /Users/tonyg

cookie hash mwtySYvzRGIJyIxBy7NFuLA==

log /var/folders/YT/YTZtM5Y9G0OG6zMVaktTKLE+++TI/-Tmp-//rabbit.log
/var/folders/YT/YTZtM5Y9G0OG6zMVaktTKLE+++TI/-Tmp-//rabbit-sasl.log
/var/folders/YT/YTZtM5Y9G0OG6zMVaktTKLE+++TI/-Tmp-/rabbitmg-rabbit-mnesia

sasl log
database dir

starting worker pool . .done
starting database . .done
-- external infrastructure ready

starting exchange type registry . .done
starting last-value cache exchange type . .done

starting
starting
starting
starting
starting

exchange
exchange
exchange
exchange
internal

type topic

type headers

type fanout

type direct

event notification system

. .done
. .done
. .done
. .done
. .done

starting logging server . .done

-- kernel ready

starting alarm handler .. .done
B S A Pe Lo ' ~...done
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AMQP 8-0

Copyright (C) 2007-2010 LsShift Ltd., Cohesive Financial Technologies LLC., and Rabbit
Technologies Ltd.

Licensed under the MPL. See http://www.rabbitmqg.com/

rabbit@walk
/Users/tonyg/dev/rabbitmg-umbrella/rabbitmg-server/scripts/../ebin/rabbit.app
/Users/tonyg

mwtySYvzRGJyIxBy7NFuLA==

/var/folders/YT/YTZtM5Y9GOG6zMVakt TKLE+++TI/-Tmp-//rabbit.log
/var/folders/YT/YTZtM5Y9G0G6zMVaktTKLE+++TI/-Tmp-//rabbit-sasl.log
/var/folders/YT/YTZtM5Y9G0OG6zMVaktTKLE+++TI/-Tmp-/rabbitmg-rabbit-mnesia

node

app descriptor
home dir
cookie hash
log

sasl log
database dir

starting worker pool ...done
starting database

-- external infrastructure ready -

starting exchange type registry starting last-value cache exchange type
starting last-value cache exchange type

starting exchange type topic ...done
starting exchange type headers .. .done
starting exchange type fanout .. .done
starting exchange type direct ...done
starting internal event notification system .. .done
starting logging server ...done
-- kernel ready

starting alarm handler .. .done
starting queue supervisor ...done
starting node monitor _ : o ‘ . . .done
y -. _‘-_ -_m'-_. e L - ) . &
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AMQP 8-0

Copyright (C) 2007-2010 LsShift Ltd., Cohesive Financial Technologies LLC., and Rabbit
Technologies Ltd.

Licensed under the MPL. See http://www.rabbitmqg.com/

rabbit@walk

/Users/tonyg/dev/rabbitmg-umbrella/rabbitmg-server/scripts/../ebin/rabbit.app

/Users/tonyg

mwtySYvzRGJyIxBy7NFuLA==

/var/folders/YT/YTZtM5Y9GOG6zMVakt TKLE+++TI/-Tmp-//rabbit.log

/var/folders/YT/YTZtM5Y9G0G6zMVaktTKLE+++TI/-Tmp-//rabbit-sasl.log
Y9GOG6zMVaktTKLE+++TI/-Tmp-/rabbitmg-rabbit-mnesia

node

app descriptor
home dir
cookie hash
log

sasl log

starting exchange type registry S i
: NSRSt .

-- external infrastructu -

starting exchange type redistry starting last-value cache exchange type

starting last-value cache exchange type

starting exchange type topic ...done

starting exchange type headers .. .done

starting exchange type fanout .. .done

starting exchange type direct ...done

starting internal event notification system .. .done

starting logging server ...done

-- kernel ready

starting alarm handler .. .done

starting queue supervisor ...done

starting node monitor _ : _ . . .done
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AMQP 8-0

Copyright (C) 2007-2010 LsShift Ltd., Cohesive Financial Technologies LLC., and Rabbit
Technologies Ltd.

Licensed under the MPL. See http://www.rabbitmqg.com/

rabbit@walk

/Users/tonyg/dev/rabbitmg-umbrella/rabbitmg-server/scripts/../ebin/rabbit.app

/Users/tonyg

mwtySYvzRGJyIxBy7NFuLA==

/var/folders/YT/YTZtM5Y9G0G6zMVaktTKLE+++TI/-Tmp-//rabbit.log

/var/folders/YT/YTZtM5Y9G0G6zMVaktTKLE+++TI/-Tmp-//rabbit-sasl.log
Y9G0G6zMVaktTKLE+++TI/-Tmp-/rabbitmg-rabbit-mnesia

node

app descriptor
home dir
cookie hash
log

sasl log

starting exchange type registry o
. NSRSt .

-- external infrastructu -

starting exchange type redistry starting last-value cache exchange type

starting last-value cache exchange type

starting exchange type topic .. .done

starting exchange type headers .. .done

starting exchange type fanout .. .done

starting exchange type direct ...done

starting internal event notification system .. .done

starting logging server ...done

-- kernel ready

starting alarm handler .. .done

starting queue supervisor ...done

starting node monitor ...done

starting cluster router ] ...done

""i.'

N e s

starting exchange recovery

.ﬁ_ﬁ\ Sur

\
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rabbit exchange type

description/0 :: () -> [{atom(), any()}]

publish/2 :: (exchange(), delivery()) ->
{routing result(), [pid()]}

validate/l :: (exchange()) -> 'ok'
create/1 :: (exchange()) -> 'ok'
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X-lvc’ Implementation

® publish updates a row in mnesia before
routing like a direct exchange

® add bindin queries mnesia and sends on
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Revised View
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Revised View

Publishing Consuming
O J

Application Application
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Your Plugin Here?

® . .for new transports (e.g. RabbitHub)
® . .for new exchange types (lvc, script)

o Pluglns are stralghtforward to wrlte (esp.

-
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www.rabbitmg.com/how
github.com/tonyg/rabbithub
github.com/tonyg/script-exchange
github.com/squaremo/rabbitmg-lvc-plugin
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