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Parallel Processing on Multiple Virtual Machine for Ruby

o Koicui Sasapa,t SHOHEI URABE, 2
YUKIHIRO MATsSUMOTO? and Krr Hirakr !

We are developing a high-performance Ruby interpreter. The current inter-
preter is a bytecode-based Virtual Machine (VM). However, the current VM
does not support parallel processing because the VM is restricted to running
at most one Ruby thread at time. Parallel processing using multiple processes
requires additional overhead to transfer objects over some inter-process commu-
nication mechanism. Based on these challenges, we are developing a Multiple
Virtual Machine (MVM) implementation which can run multiple Ruby VMs
simultaneously in one process. Each individual VM manages an isolated ob-

ject space. For MVM, we implemented a fast object transfer technique by
taking advantage of sharing the same virtual address space. We also designed
a programming interface (API) to use these features. Moreover, we extended
dRuby, a remote method invocation framework, to make it easy for program-
mers to use MVM features. In order to keep compatibility with the current
Ruby interpreter, we implemented MVM by replacing the current VM’s use
of process-global resources, such as C global variables and I/O resources, with
the use of VM-local data structures. In this paper, we will describe the design
and implementation of our MVM and its API. We will also show several per-
formance evaluations of parallel processing in Ruby using our current MVM
implementation.
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(b) Shared strings

Rstring (str0) String body
Frozen: true “Hello”

Rstring (str1)

(a) Basic string representation

RString String body
“Hello”

Shared: true

Rstring (str2)

Shared: true

06 Ruby 1l.9000000000DO

(b) Send a string from VM1

[ String ]. IVRstring
body ref: 2

(d) String in VM1 was collected

(a) Before transfer

body
VM1 - VM2

(c) Receive a string by VM2

String IVRstring | | channel String IVRstring | | channel
body ref: 2 body ref: 1
VM2 str2 VM2 str2
Shared: true Shared: true

07 String 0000000000

VM1

VM1
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(a) Array transifer
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(b) String transfer

N o

g ag
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String size
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= pipe (1)
-+ pipe (1.0)
pipe (Object.new)
- channel (1)
+-channel (0.1)
channel (Object.new)
+¢Tunnel (1)

Tunnel
4 pipe
~-channel
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-+ Process (100)
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-+ MVM (100)
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60
50

40

30 & Processes+dRuby
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