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Implementation and Evaluation of
a Distributed Storage Server WAKASHI
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WAKASHI is a storage system which provides distributed shared persistent heaps. WAKASHI
has been implemented as a centralized server which manages DSPHs intensively. But there
are several problems about it such as the server itself becomes the bottleneck. This paper
describes the design and implementation of new distributed solution that can allocate any
number of servers on any number of machines. The performance evaluation of the distributed
server by contrast with the centralized one is also described in this paper.
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read_fault(page, client)

switch ( page->state ) {

case Read: .
memory_object_data_provided(client)
break

case Write:
page->state = ReadWait
memory._object_lock_request(page->owner,

CLEAN(page), server_self)

break

default: /* just enqueue */

}

set_add(page->readers, client)

B 2: read_fault()DOWLR

write_fault(page, client)
switch ( page->state ) {
case Read:
set_remove(page->readers, client)
forall(readers)
(1) memory_object_lock_request(reader,
FLUSH(page), NONE)
page->readers = empty_set
2)
page->state = Write
page->owner = client
if (needs_data)
memory_object_data_provided(
page->ouner)
else

memory_object_lock_request(
page->owner, UNLOCK(page), NONE)
break
case Write:
memory_object_lock_request(page->owner,
CLEAN(page), server_self)
case ReadWait:
page->state = WriteWait
case WriteWait:
enqueue{(client, page->writers)

}
& 3: write_fault()DaLE

pageout (page, client, data)
(3)
switch ( page->state ) {
case Read:
return /* never happens */
case Write:
save(data)

page->state = Read

/* true pageout */

page->owner = server_self
break
case ReadWait:
save (data)
forall(readers)
memory.object_data_provided(reader)
page->state = Read

(4) page->owner = server_self

break
case WriteWait:
save(data)
page->owner = dequeﬁe(page—>writers)
memory._object_data_provided(page->owner)
if (1page->writers)
if (page->readers)
page->state = ReadWait
else
page~>state = Write
if (page~>readers || page->writers) {
memory_object_lock_request{(page->owner,
CLEAN(page), server_self)

& 4: pageout()DALER
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(1) memory_object_lock_request(reader,
FLUSH(page),
is_server(reader) 7 client : NONE)

server_self) {

memory_object_lock_réquest(
page->owner, CLEAN(page),
server_self)

enqueue(page->writers, client)

page->state = WriteWait

return
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(3) if (client != page->owner
&% 'hinted(page))
page->owner = client
hinted(page) = FALSE

(4) if (lis_server(client))
page->owner = server_self
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page_fault(page, who, fault_type)
if ((page->owner == server_self) ||
'is_server(page->owner) ||
(page->state == WriteWait) ||
((fault_type == READ) &&
(page->state != Write))) {
if (fault_type == READ)
read_fault(page, who)
else
write_fault(page, who)
return
}
/* Forward */
send_page_fault(owner, who, page)
if (fault_type == WRITE) {
page->owner = who
hinted(page) = TRUE
}

invalidate_page(page, owner)
if (page->state != Read)
return
forall(readers)
(5) memory_object;lock_request(reader,
FLUSH(page), NONE)
page->state = Write

page->owner = owner
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