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An Implementation of Parallel Threads for YARV:
Yet Another RubyVM

KoOICHI SASADA," YUKIHIRO MATSUMOTO,? ATSUSHI MAEDAT3
and MITARO NAMIKI#

In this paper, we describe an implementation of parallel threads for YARV: Yet Another
RubyVM. The Ruby language is used worldwide because of its ease of use. Ruby also sup-
ports multi-threaded programming. The current Ruby interpreter controls all threads only in
user-level to achieve high portability. However, this user-level implementation can not sup-
port blocking task and can not improve performance on parallel computers. To solve these
problems, we implement parallel threads using native threads provided by systems software
on YARV: Yet Another RubyVM what we are developing as another Ruby interpreter. To
achieve parallel execution, correct synchronizations are needed. Especially, C extension li-
braries for Ruby which are implemented without consideration about parallel execution need
a particular scheme for running in parallel. And we also try to reduce a number of times
of synchronization. In this paper, we show implementations of these schemes and results of
performance improvement on parallel threads execution.
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m = Mutex.new
th = Thread.new do
# (A) 0000D0D0OOOOOOO0OOOOOOOOOOO
m.synchronize do
# (Am) 0000000000 (Bm) OOOOOOODOO
end
end
# (B) 000OO0O0O0ODOOO (4 0O0DOOOOOO
m.synchronize do
# (Bm) 00O00O0O00DODOO (Am) DOODOOODOOO
end
# ...
th.join # JO0O0DO0O0OO0 th OOODOO
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Fig.1 Thread creation/joining/synchronization on Ruby
Programming.
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Fig.2 Synchronization design.
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Fig.3 Ruby Thread System overview.
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struct thread_data {
thread_id_t thread_id;
int status;
struct thread_data *wait_next_id;
lock_t lock; void (*unblock_func) ();
cond_t sleep_cond;
// 0000vwOoDoOooooDo
// 00000000000000O0O

04 DOOOOOOOO
Fig.4 Thread management data.
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th = Thread.new do
L # ()
end
# (1) 00000D0D0OD0O0000DODO
th.raise SomeException
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Fig.5 Raise an exception to another Ruby thread.
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// select 0000000000 DOOODODODOO
UBF_select (thread_data *th){
while (th OD0O0O0O00OO) {
pthread_kill(th->thread_id, SIGVTALRM);
¥
}
// select 1000000000 DOODOOODOODO
ruby_select (thread_data *th){
set_unblock_function(th, UBF_select);
// select 0000000 DOODOOOOODOO
select(...);
// select 0000000000 OOOOOODOOO
clear_unblock_function(th);
CHECK_INTERRUPT (th);
}
// 0000000000
interrupt(struct thread_data *th, intr_t *intr){
SET_INTERRUPT (th, intr); // 000000000
if (th->unblock_function)
(th->unblock_function) (th);
}
06 O00OD0DOODODODODOOODOOO
Fig.6 Examples of unblock function and that usage.
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// 0000000000 ooooooo
UBF_sleep(thread_data *th){
pthread_cond_signal(th->sleep_cond, ...);
¥
// 00000000D00O0O000OO
ruby_sleep(thread_data *th, timeval *t){
set_unblock_function(th, UBF_sleep);
if (¢ ==0) // 0000000000O00OO
pthread_cond_wait(th->sleep_cond, ...);
else // 0000000000
pthread_cond_timedwait (th->sleep_cond, ...);
clear_unblock_function(th);
CHECK_INTERRUPT_FLAG(th) ;
}
07 Pthreaed 000D00000DO
Fig.7 An program of sleep with Pthread.
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Fig.8 Memory Management on Current Ruby
Interpreter.
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Fig.9 Memory management on parallel execution.
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/ () 00000000000 000 =/
cache_entry method_cache [CACHE_SIZE] ;
method_search_with_cache(class, id){
LOCK (method_cache_lock); // 00000
cache_entry *e = &method_cache[HASH(class, id)];
if (!(e->class == class && e->id == id)) {
/+ 0000000000000 0O00DOOOD
0000000o0ooooooooo =/
e->class = class; e->id = id;
e->body = method_search(class, id);
¥
UNLOCK (method_cache_lock); // 00000
return e->body;
¥
/* (B) 000ODODOO0OOOOODOOOO %/
cache_entry *method_cache [CACHE_SIZE];
method_search_with_cache(class, id){
cache_entry *e = method_cache[HASH(class, id)];
if (!(e->class == class && e->id == id)) {
/+ 0000000000000 000ODOOOD
00000000ooooooooooon =/
method_cache [HASH(class, id)] = e = new_entry(
class, id, method_search(class, id));
}
return e->body;

}

011 000000DOooooooo
Fig.11 Method cache implementations.
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pthread_mutex_t giant_lock;
int gl_locked;
acquire_giantlock(){
for (int i=0; i<100; i++){
if (gl_locked == 0 &&
pthread_mutex_trylock(&giant_lock) == 0) {
gl_locked = 1; return;
} sched_yield();
Y // 0000
pthread_mutex_lock(&giant_lock);
gl_locked = 1;
}
012 00000000000 O000Pthread OO0
Fig.12 A program to acquire Giant Lock with Pthread.
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