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programmers for being easy to write in, and for its flexible, dynamic n.

last few years, the Ruby on Rails y pplication f ork, v for its produc

tivity benefits, has brou newed attention to Ruby for ¢ rise use. As
e focus of Ruby has bro. om small tools and scripts, to large applications

ands on Ruby's nment have alsc as has the
need for informat ¢ Lices

dRuby aj

and shared w ace imp B as part

\ Y g
— N 7 1 -alls @ ¢ network while retai-
— 4 or ) functionality of Linda,
— a dist This article discusses

onstrates

their simplicity with sample code >xamp n actual applications.
In addition to dRuby and Rinda’s appropriateness for prototyping distributed systems
this article will also demonstrate that dRuby ar
be suitable infrastructure components for re
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® The Good:
® Stupid Easy

® Reasonably Fast

® The Bad:

® Zero Redundancy

® Tightly Coupled
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def hoge(al, a2, a3, &block)

raise FooError unless some_cond

return value
end




ZFR - TS D3 AH

BEaUi<En
Ruby7z U

YE—RDATY 17 F25dRubyh
RMILT< 5

HRER
THOOPHESERLEVELE-



X550 Mh

BaEiLES<EW
Ruby’c U
INRTZERICINED?
Rubyfeh 51
THWOMEDBEICES
Ezxdh. SRZZED



dRuby D #; g

A7 bDRTFEEBHFICEIR
MarshalRIgEh & S5 D FEHF



C AT

Marshal

dumpable
pass by value

Number, String, Boolean...

can’t dump
pass by reference

Proc, Thread, File ...
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% irb --simple-prompt --noreadline




DRb.start service

SNEIEET
DRb.start _service

>> require ‘drb/drb’

>> DRb.start _service
=> ...




front

frontid ADOICE S
AR

URIEHFED DTS

>> require ‘drb/drb’

>> front = {} —ee—
>> DRb.start _service('druby://localhost:12345"', front)




DRbObiject
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ro = DRbObject.new with uri('druby://localhost:12345")
#<DRb: :DRbObject:0x

ro.keys

[]

ro.class

DRb: :DRbObject

ENV.each {|k, v| ro[k] = v}

{....}

ro.keys

["MANPATH", "CVS_RSH", "USER",




DRbODbiject

ro = DRbObject.new w1 .
#<DRb: : DRbObject : 0x. classi&DRbObject

ro.keys

[] S

ro.class

12345")

DRb: :DRbObject

ENV.each {]|k, v| ro[k] = v}
{....}

ro.keys

["MANPATH", "CVS_RSH", "USER",




DRbODbject

ro = DRbObject.new with uri('druby://localhost:12345")
#<DRb: :DRbObject:0x

ro.keys

IE(]).class THHash- [FL)

DRb: :DRbObject
ENV.each {|k, v| ro[k]

{....}

ro.keys
["MANPATH", "CVS_RSH", "USER",
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>> front.keys
=> ["MANPATH", "CVS_RSH", "USER",
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>> front['stdout'] = $stdout
=> #<I0:0x130d806>

>> ro['stdout']
=> #<DRb: :DRbObject:... @uri="druby://localhost:12345">
>> ro[‘stdout’] .puts(‘Hello, World.")

>> Hello, World.




>> front['stdout'] = $stdout UE—MDS (&
DRbObjectic B X%

=> #<I10:0x130d80>

>> ro[ 'stdout']
=> #<DRb: :DRbObject:... @uri="druby://localhost:12345">
>> ro[‘stdout’] .puts(‘Hello, World.")

>> Hello, World.




>> front['stdout'] = $stdout
=> #<I0:0x136d80>

o> < 7BRDTputsic

>> ro['stdout']
=> #<DRb::DRbObject:... @uri="druby://lCwe
>> ro[ ‘stdout’].puts(‘Hello, World.")

>> Hello, World.




>> front['stdout']
=> #<I10:0x130d86>

>> ro['stdout']

= $stdout

=> #<DRb: :DRbObject
>> ro[ ‘stdout’].p!

>> Hello, World.

~lhost:12345">
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SizedQueue server

require 'thread'
require 'drb/drb'

queue = SizedQueue.new(10)
DRb.start service('druby://localhost:12345"', queue)

Sleep




Producer

require 'drb/drb'

DRb.start _service
queue = DRbObject.new with uri('druby://localhost:12345")

100.times do |n|
sleep(rand)
queue.push(n)
end




Consumer

require 'drb/drb'

DRb.start _service
queue = DRbObject.new with uri('druby://localhost:12345")

100.times do
sleep(rand)
puts queue.pop
end
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DRbODbject

URI& object_idT
TET5

class DRbObject

def initialize(obj, uri=nil)
@uri = uri || DRb.uri
@ref obj.id if obj

end

attr :ref
end
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method_missing

server|c
MarshalLlcXwvtE—I &
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class DRbObject

def method missing(msg_id, *a)

succ, result = DRbConn.new(@uri).send message(self, msg_id, *a)
raise result if ! succ
result

end

end




DRbServer

def proc
ns = @soc.accept
Thread.start do
begin
S = ns
begin
ro, msg, argv = recv_request(s)
if ro and ro.ref
obj = ObjectSpace. id2ref(ro.ref)
else
obj DRb.front
end
result = obj. send (msg.intern, *argv)
succ = true
rescue
result = $!
succ = false
end
send _reply(s, succ, result)
ensure
close s if s
end
end
end
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def proc
ns = @soc.accept -
Thread.start do s ——
begin
S = ns
begin
ro, msg, argv = recv_request(s)
if ro and ro.ref
obj = ObjectSpace. id2ref(ro.ref)
else
obj DRb.front
end
result = obj. send (msg.intern, *argv)
succ = true
rescue
result = $!
succ = false
end
send _reply(s, succ, result)
ensure
close s if s
end
end
end



DRbServer

def proc
ns = @soc.accept
Thread.start do
begin
S = ns
begin
ro, msg, argv = recv_request(s)
if ro and ro.ref
obj = ObjectSpace. id2ref(ro.ref)
else
obj DRb.front
end
result = obj. send (msg.intern, *argv)
succ = true
rescue
result = $!
succ = false
end
send _reply(s, succ, result)
ensure
close s if s
end
end
end




DRbServer

def proc
ns = @soc.accept
Thread.start do
begin
S = ns
begin
ro, msg, argv = recv_request(s) 7|-7:/17 |\@>( V)

if ro and ro.ref
obj = ObjectSpace. id2ref(ro.ref) KZ#&E) I D
else
obj DRb. front ,////”\\\\\‘____ﬂ,///////
end
result = obj. send (msg.intern, *argv)
succ = true
rescue
result = $!
succ = false
end
send _reply(s, succ, result)
ensure
close s if s
end
end
end




DRbServer

def proc
ns = @soc.accept
Thread.start do
begin
S = ns
begin
ro, msg, argv = recv_request(s)
if ro and ro.ref
obj = ObjectSpace. id2ref(ro.ref)
else
obj DRb.front
end
result = obj. send (msg.intern, *argv)
succ = true
rescue
result = §! s B A IR(E
succ = false
end "
send reply(s, succ, result)
ensure
close s if s
end
end
end



DRbServer

def proc
ns = @soc.accept
Thread.start do
begin
S = ns
begin
ro, msg, argv = recv_request(s)
if ro and ro.ref
obj = ObjectSpace. id2ref(ro.ref)
else
obj DRb.front
end
result = obj. send (msg.intern, *argv)
succ = true
rescue
result = $!
succ = false
end
send _reply (s,
ensure
close s if s
end
end
end




def dump(obj, soc)
begin
str = Marshal: :dump(obj)
rescue
ro = DRbObject.new(obj)
str = Marshal: :dump(ro)
end
soc.write(str) if soc
return str
end

dumplc KL Tc 5
DRbObjectZzdumpd %
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RWiki

® |n-Memory Database with logging
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require ’'webrick/cgi’
require ’'drb/drb’
require ’'thread’

class SimpleCountCGI < WEBrick: :CGI
def initialize
super
@count = Queue.new
@count.push (1)
end

def count
value = @count.pop
ensure
@count.push(value +
end

def do GET(req, res)
res[’content-type’] = ’text/plain’
res.body = count.to_s
end
end

DRb.start service(’druby://localhost:12321’, SimpleCountCGI.new)
Sleep




cgi.start()

module WEBrick
class CGI

def start(env=ENV, stdin=%$stdin, stdout=%stdout)




4 lines CGl

require ’'drb/’drb’

DRb.start _service(’druby://localhost:0")
ro = DRbObject.new with uri(’druby://localhost:12321")
ro.start (ENV.to _hash, $stdin, $stdout)
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Tuple

[ :chopstick, 2]
[:room_ticket]
[“abc’, 2, 5]

[:matrix, 1.6, 3.14]
[“family’, ‘is-sister’, ’Carolyn’, 'Elinor’]




Pattern
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Pattern

[/™A/, nil, nil]
[:matrix, Numeric, Numeric]

['family’, ’is-sister’, 'Carolyn’, nil]
[nil, "age’, (0..18)]




['seki’, 'age’, 20]

require ‘rinda/tuplespace’
ts = Rinda::TupleSpace.new
ts.write([’seki’, "age’, 20])
ts.write([’sougo’, ’'age’, 18])

ts.write([’leonard’, ’'age’, 18])

ts.read all([nil, 'age’, 0..19])

[["sougo", "age", 18], ["leonard", "age", 18]]
ts.read all([/”s/, ’age’, Numeric])

[["seki", "age", 20], ["sougo", "age", 18]]
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TupleSpa

ts = Rinda::TupleSpace.new
#<Rinda::TupleSpace:...>
DRb.front['ts'] = ts
#<Rinda::TupleSpace:...>

it = DRbObject.new with uri('druby
")

#<DRb: :DRbObject:...>

ts = Rinda::TupleSpaceProxy.new(it
#<Rinda::TupleSpaceProxy:...>

TupleSpaceProxy (3
dRuby T T & ICEIF
SE2EHDHD

://1localhost:123457

)




write&take

>> ts.write([:seki, :age, 20])
=> #<Rinda::TupleEntry:...>
> >

TupleSpace

:age J— 20

write




> >

> >

> >

> >

write&take

ts.write([:seki,
#<Rinda: :TupleEntry:...>

ts.take([:seki,

[ :seki,

age,

20]

age,

:age,

20])

nil])

TupleSpace
take
y4
:seki :age 20
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>> ts.take([:seki, :age, nil])

TupleSpace

take

%/
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>> ts.take([:seki, :age, nil])

>> ts.write([:seki, :age, 20])
=> #<Rinda::TupleEntry:...>
> >

TupleSpace

:age J. 20

take write

/
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ts.take([:seki, :age, nil])
ts.write([:seki, :age, 20])

#<Rinda: :TupleEntry:...> TupleSpace
[:seki, :age, 20]
take
/
:seki :age 20
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TupleSpace

>> tuple = ts.take([:count, nil])

take
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tuple =

ts.take([:count,

ts.write([:count, 0])

#<Rinda:

:TupleEntry:...>

TupleSpace
nil])
A
|:count l 0 |

write

/

take
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> >

> >

=>
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tuple =

7

ts.take([:count,

ts.write([:count, 0])

#<Rinda:

[ :count,

:TupleEntry:...>

0]

nil])

TupleSpace

take
*

i :count ‘ 0
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TupleSpace
tuple = ts.take([:count, nil]) ‘K\\

ts.write([:count, 0]) |nwm ! 1 |
#<Rinda: :TupleEntry:...>

take

[ :count, O] ‘/////
)

tuple = ts.take([:count, N

write

tuple[l] += 1

1

ts.write(tuple)
#<DRDb: :DRbObject:...>

[ :count, 1]
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Buzztter !

6.4 Application of Rinda

. . . P e . AT 6
Buzztter is a Web service that processes Twitter sentences. Twitter is a SNS

specialized for short sentences. Buzztter collects sentences posted into Twitter,
and figures out which words are used more often than usual. By doing so, Buzztter
understands the overall trend of words usage at a given moment in Twitter.

Buzztter is composed of several subsystems. One of these is a distributed
crawler sub-system that uses Twitter’'s API (HTTP based) to collect sentences.
The crawler subsystem has multiple fetchers that fetch information from Twitter
and importers to make it persistent. Rinda and dRuby are used as mediators
between the fetchers and the importers. For reference, the following indicates the
data rates handled by Buzztter (as of Nov 3, 2007)

72MB per day

125000 transaction per day
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