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gl = Guild.new do
exprl

end

g2 = Guild.new do
expr2

end
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# fE-7-3—F

n = s.transaction{ s[:n] }
s.transaction{ s[:n] = n+1 }
# FLWLWO3—F

s.transaction{ s[:n] = s[:n] +1 }
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# FEWT 5 ) # FEIE L
def get num(s) set num( s, get num(s) + 1 )

s.transaction{ s[:n] }

end # IFLWL3a—F
def set num s, n s.transaction do
s.transaction{ s[:n] = n} set num( s, get num(s) + 1 )
end end
Open issue
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# Initial block for Guild is isolated proc

gl

Guild.

exprl #

end

gZ

Guild.

p gl #=>

end

i

new do
Make 1solated block and invoke

new do
RuntimeError (can’t access "“gl

because block 1s i1solated

//)
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g2 << o0l ol =Guild.receive

03

02:Data 03:Data
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g2 << ol 0l = Guild.receive
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02:Data 02:Data
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g2.move(ol) 0l =Guild.receive

02
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02:Data
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g2.move(ol) ol = Guild.receive

Guildl GuildZ

From Guild1l perspective, 03:Data
sent objects are invalidated

02:Data
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.~ |Execution time (107[a)

Proc 0.09
Fiber 0.24
Thread 3.23
Guild 6.48

Process 63.40
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=% (on 40 vCPUs)

- Calculate fib(23) x 100_000 times
» Serial version: 100 000.times{ fib(23) }

e Guild versi

on.
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load balancing
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fib
worker

We can change
# of workers



fib(23) with # of Guilds on 40 vCPUs
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~Speedup ratio (compare with serial execution)

100



 Workload

e Calculate fib(n) x 100 000 times (0 =n
« Serial version: 100 000.times{ fib(23)

=% (on 40 vCPUs)

e Guild version: 40 Guilds

j

h

Bl

FibHub
Guild

/ fi
22

nrbor

fib

load balancing

~

fib
worker

II/\

30)



“xecution time (sec) of fib(n) x 100 000
with 40 Guilds on 40 vCPUs

12,896.23 sec

15000 =~ 3.5 hours
10000
(@)
O
w
5000
7191.2541 sec
=~ 13 minutes
0 —v—vﬁ,—v—v—.«—e—o—o—O——O——*—‘M
0 H 10 15 20 25 30 35
n for fib(n)
—~real (sec) real-serial (sec)

Order of fib(n) is “O(2”n)”



fib(n) with 40 Guilds on 40 vCPUs
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o 2 B fib(9): about 100 recursive calls
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FE (on 40 virtual CPU)

 Workload

e Calculate wordcount for files and find a file which
contains maximum number of words.

e on “ruby/test/**/*” files (1,108 files)

def word count file
r = File.read(file) .b.upcase.split (/¥W/) .unig.size
end




 Workload

FE (on 40 virtual CPU)

e Calculate wordcount for files and find a file which

contains maximum number of words.

e on “ruby/test/**/*” files (1,108 files)

\\
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WCHub
Guild
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WC

Wprbor

traverse directories,
correct wc results,
and calculate maximum

load balancing

/,

worker

WC

We can change
# of workers



FE (on 40 virtual CPU)

10
=
= 6.136364
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3 = 1.736429 1.652815 2.473468
: B
S o | -
Serial 1 Guold 2 Guild 40 Guilds

It is SLOW with multiple Guilds
because GC/object allocation require naive global locking
(current implementation limitation) and huge contentions.
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