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Mongrel

Learning how to walk the dog







Mongrel is an HT TP Server
Library written by Zed Shaw

Fast HT TP Parser written in Ragel + C
Fast URI Classifier written in C
Stackable Request Handlers

Flexible Configuration

Secure and RFC Compliant HTTP Parser



Ragel State Machine
Defined HT TP Parser

% HTTP PROTOCOL GRAMMAR
# line endings
CRLF = "\r\n";

# character types
CTL = Centrl | 127);

m = (ll‘l | n_m 'l I-IT 'l L] . II);
m = cllll 'I LE 11 'I mymn I rr[u I IIJI I II'I};
M = cl‘l ; L] I ll;l I ll?l 'I L] : n 'I I@ll I IT&“ I ll-l | ll+l'l];

!!HEEFE = cm ‘l L] n I IT\III | II#I ‘l IHIT ‘l I{II I IT}II);

national = any -- (alpha | digit | reserved | extra | safe | unsafe);

unreserved = (alpha | digit | safe | extra | national);

escape = ("%" xdigit xdigit);

uchar = (unreserved | escape);

E;h Er‘ = cu:hur. I IT:II I ll&l | ll&l 'I I-IT 'I I+ll);

M = (II[I I II)I 'I I{IT 'I I}II I ITEII I ll, L] I " ; L] 'I L] :IT 'I I'F\\ll | ll\.’l‘! 'I I‘KIT 'I I'F[ll I IT]“ | ll?-l | lI'IT 'I I{IT 'I I'F}ll I n L] I lI\tl‘F];

token = (ascii -- (CTL | tspecials));

# URI schemes and absolute paths
hM = c L'I'll-'lhﬂ I d'lﬂ'i-t I |'r+l|| I w_m I II.I )* ;
absolute uri = (scheme ":" (uchar | reserved )*);

path = (pchar+ ( "/" pchar* )*) ;

query = ( uchar | reserved )*

param = ( pchar | "/" )¥ ;

params = (param ( ";" param )*) ;

rel_path = (path? %request_path (";" params)?) ("7" ¥start_guery query)?;
absolute_path = ("/"+ rel_path);

Request URT = ("*" | absolute_uri | absolute_path) >mark ¥reguest_uri;
Method = (upper | digit | safe){1,20} >mark ¥request_method;

http_number = (digit+ "." digit+) ;
HTTP_Version = ("HTTP/" http_number) >mark ¥http_version ;
Request_Line = (Method " " Request_URI " " HTTP_Version CRLF) ;
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FastCGl is Poop




® HT TP is a well known and well tooled
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But Rails isn’t Thread Safe!

® Giant Mutex Lock around Rails Dispatch
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Full Stack Request/Response Life-Cycle

Gateway Server

Request comes into gateway (Apache, Mainx, Lighttpd)
ort 80
server part &4

Rewrite rules are evaluated and
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request gets served directly if it’s —~ Dynamic

Hequest™

a static asset

Dynamic requests are proxied to

one Mongrel in the Mongrel Ralls Server 1 Ralls Servar 2 Ralls Server N
(mongrelicagi) (mongralacgi) (mongralaicgi)
Cluster xort 8000 port 8001 port BOON

Mongrel dispatches request
through Rails and returns

) Database
response to client




Rails Internal Request/Response Life-Cycle

Mongrel Locks Mutex

Reaguest for
Rails Dispatcher is invoked with Dynamic Page
request/response objects Gateway Server Hails Dispatcher

Routing is invoked and returns Invoke Fouting on UAI o
the proper Controller Ob]eCt or determine Controller and Action
404 if no route found

Filter chain is invoked niaquest not
routable,
404 Error
Controller’s Action is called, N
; _ gt Exception
manIPUIates MOdels l:__-l""' E rl..lr..1 E“..rlr'l-_] l‘l"""-_ - :|,'_'l|:-:.i|:|1|j_ |rl"."|:||":|-_"

Liispatch’

500 Error Controller
Code

View is rendered and any after
filters are called

Mongrel Unlocks Mutex

Final response or error page
returned to client



Mongrel != Rails

® Mongrel *is* Thread Safe

® Mongrel is capable of much more then just
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Handle It!

e B”'ld'"g MOngreI Handlers is easier then




Rails vs Mongrel Handler in a Hello
World Battle

class HelloController < ApplicationController

def world
R&”SI render :text => "Hello World!"
end

class HelloHandler < Mongrel::HttpHandler

def process(request, response)
response.start(200) do |head,outl|

head["Content-Type"] = "text/html"
out.write "Hello World!"
end
end

end




Naive Benchmarks

Concurrency Level: 184
Time taken for tests: 1.136 seconds
Mongrel Complete requests: 1008
; Foiled requests: @
Handler. Broken pipe errors: @
Ak Total transferred: 132156 bytes :
EA e LSt f e HTML transferred: 12008 bytes i e

~ Requests per second: £80.28 [#/sec] (mean)
Time per request: 113.60 [ms] (mean)
Time per request: 1.14 [ms] {mean, across all concurrent requests)
Transfer rate: 116.33 [Kbytes/sec] received

oncurrency Level: 1

ime taken for tests: 8.105 seconds
plete requests: 100

Foiled requests: (5]

Broken pipe errors: @
otal transferred: 286000 bytes
transferred: 12088 bytes
Requests per second: 123.38 [#/sec] (mean)
ime per request: 8.10 [ms] (mean)
ime per request: 8.18 [ms] (mean, across all concurrent requests)
ransfer rate: 35.29 [Kbytes/sec] received



Why the Huge Difference!

® Of course Rails provides much more out of the box

® Our HelloHandler runs in a multi-threaded way,
hence the 100 concurrent users in our benchmark

® Rails has to run requests in serial, hence the |
concurrent user.

@guard.synchronize {
@active_request_path = request.params["PATH_INFO"]

Dispatcher.dispatch{cgi, ActionController::CgiRequest::DEFAULT_SESSION_OPTIONS, response.body)
Bactive_request_path = nil

}



What can Custom Mongrel
Handlers do for me?

® More concurrent users on fewer processes
® Higher throughput with less resources

® | ess convenience for developers means you
don’t need it until you *need™ it



Standalone or
Integrated with Rails?

® Mongrel Handlers can ‘Stack’

® You can use :in_front => true to put a
custom Mongrel Handler in process with

your Rails app and have it intercept and
serve certain urls

® Access to your Rails models and other
loaded classes



Integrating HelloHandler
into our Rails app

port: 3000

pid_file: log/mongrel.pid
servers: 1
config_script: /Users/ez/mongrel/railsapp/config/hello.rb
environment: production St B S

class HelloHandler < Mongrel::HttpHandler
def process(request, response)
response.start(200) do l|head,outl
head["Content-Type"] = "text/html"
out.write "Hello World! from HelloHandler"
end
end
end

uri "/hellohandler”, :handler => HelloHandler.new, :in_front => true



Another Useless
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Real World Example




The next logical step!?

® Gee, Mongrel without Rails is hella fast
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Merb

Started as a hack, Merb == Mongrel + Erb

No CGl.rb !!

Clean room implementation of ActionPack
Thread Safe with configurable Mutex Locks
Rails compatible REST routing

No Magic( well less anyway ;)

It's what you will end up with if you keep
writing custom Mongrel Handlers



Dispatching Rails vs Merb

Rails

Request comes in

**Mutex gets locked™*

Parse CGIl + Mime(expensive)
Route recognition(expensive)
Before Filter Chain

Call Controller Action
Render Template

***Mutex Unlocked™*

Results returned to client

Merb(with ActiveRecord)

Request comes in
Parse CGIl + Mime
Route recognition
*Mutex gets locked™*
Before Filter Chain
Call Controller Action
Render Template

***Mutex Unlocked™*

Results returned to client



Merb Hello VWorld

class Hello < Application
def world
_. ; | "Hello World!" | _ |

Concurrency Level: 1

Time taoken for tests: 2.205 seconds
Complete requests: 1060

Failed requests: @

Broken pipe errors; @

Total transferred: 211000 bytes
HTML transferred: 12008 bytes

Requests per second:  453.51 [#/sec] (mean)

Time per request: 2,20 [ms] (mean)

Time per request: 2.28 [ms] (mean, ocross all concurrent requests)
Transfer rate: 095.69 [Kbytes/sec] received



Routing

® Rails routing is 1800 lines of *very
complex™ non thread-safe code

® Merb’s router is 200 lines of complex but
*thread safe® code and much more efficient
for route matching

puts "Compiling routes.."

Merb: :RouteMatcher.prepare do Irl
# restfull routes
r.resources :posts
# default route, usually you don't want to change this
r.default_routes
# change this for your home page to be avaiable at /
r.add '/', :controller => 'hello', :action =>'world'
end

puts Merb::RouteMatcher.compiled_regexen
puts Merb: :RouteMatcher.compiled_statement




Why should you care?

Rails has gotten 10-20% slower with each recent
release

Resident RAM usage per process gets larger as well
Premature Optimization is blah, blah
At this point it is not premature anymore ;)

There is a point where optimization Matters
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