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In this paper, we presyent an overview of the meta-level architecture of OCore, a massively
parallel object-based language. We are designing OCore as a research vehicle for massively
parallel programming models. OCore has introduced a meta-level architecture without any

significant overhead. It handles events caused by both exceptions and state transition of objects
in a flexible manner.
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4 1 (class Bounded-Buffer h
2 (vars (Int length :init 10 ; buffer length is 10.
3 ©xrp :init 0 3 'rp’ stands for read pointer.
4 wp :imit 0) ; ‘wp’ stands for write pointer.
5 ((Axray-of Int) buffer 'buffer’ is an integer array.
6 tinit (new (Arra.y-of Int) length)))
7 (methods
8 ([:write (Int x)]
9 (local () ; put a integer imto buffsr, and
10 ‘(set (aref buffer (mod wp length)) x) :
11 (set.wp (1+ wp)))) ; increment write pointer.
© 12 ' (L:read ((Qstr-of Iat) x)]
. 13 (local () -
i4 (qurite x ; return value should be wrote into
15 (aref buffer (mod rp length))) ; Q-structurs.
Y 16 ' (set’ xp (1+ xp)))))) ; ‘increment read pointer. )
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Qstrof message

method_L1:
send()

PE#n

Object2

Qstrof message

enquene(){
pe
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J-write()
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(class Foo
(vars ...)
(meta-vars ...)
(event-handlers
(create (args) hook-body)
(created (args) hook-body)
(send (args) hook-body)

(user-hookl -
(args) hook-body))
(exception-handlers
([:floating-exception] (...))
([:operation-to-undef] (...))
([others ...7 (...} N
(methods
([:mi args]
(catch
(

- ; main body

_(event-handlers. '
(send (args) hook-body))
(exception-handlers
([:overflow ...1 ... 00)))
(functions ...) )
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4 ([:overflow ...] ...)
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(others ...) )
(methods
([:add (Object obj)l
(set members (cons obj members)))

¢.oMn

A7 P=I b DAY v R BEUEWI YR ST, raise
XERWTHSNERET S Z ENTRETHSD. /2, UT
D5 T signal XEAWT, HBFT V=2 HJCJ‘L"C
PN REIREZ L %T‘E’C&)é

0w~y w;m

(signal an-object ezceplion-name) o

4 *4A um»ﬁﬁwmm

4.1 Bounded Buffer
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(class Bounded-Buffer
;33 META LEVEL
(meta-vars
((qstr-of Message) write-queue
:init (new (Qstr-of Message)))
((Qstr-of Message) read-queue
:init (new (Qstr-of Message))))
(event-handlers .
(buffer-full ()
(qurite write-queue message))
(buffer-empty ()
(gurite read-queue message))
(end-of-method ()
(local ((Message msg))
(cond
((not-full)
(set msg (qget write-queue))
(cond ((not (undefined msg))
(method-invoke msg))))
({not-empty)
(set msg (qget read-queus))
(cond ((not (undefined msg))

(method-invoke msg)))))));

;33 BASE LEVEL

.

queue for suspended ’write’

queue for suspended ’read’

try to write into full buffer !
put current message into queuse.
try to get from empty buffer !
put current message into queue.
a system defined event

e e we we e

if buffer is not full and
suspended 'write’ exists,
then invoke write method. .

e we we

; if buffer is not empty and
; suspended ’read’ éxists,
then invoke read method.

(vars (Int lemgth :init 10 xp :init O wp :init 0)

((Array-of Int) buffer
(methods -
([:write (Int x)]
(local () .
(cond ((not-full)

:init (new (Array-of Int) length)))‘

; Wwrite method

; if buffer is not full,

(set (aref buffer (mod wp length)) x)

(set wp (1+ wp)))
(else

; then write normally,
; olse trigger user event

(trigger buffer-full))))) ; to enter META level.

([:read ((Qstr-of Int) x)]
(1ocal () :
(cond ((not-empty)

; read method

; if buffer is not empty,

(gurite x (aref buffer (mod rp length)))

(set rp (1+ rp)))
(else

; then read normally,
; else trigger user event

(trigger buffer-empty)))))) ; to enter META level.

333 LOCAL FUNCTIONS
(functions
(not-full () (retunrs Boolean)
(< length (- wp rp)))
(not-empty () (returns Boolean)
(< rp wp»)))

3 check if buffer is not full.

3 check if buffer is not empty.

B 6: 7 2 Bounded-Buffer ? 2 #12 & 3 E %)
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1
2
3
4
5
6
7
8

10
11
12
13

(globals (Int n_priorities :single-assign :init 5)) ; The number of prioi'itias

(typedef Mq (Qstr-of Message)) ; Message queue type
(typedef MgArray (Array-of Mq)) ) ; Array of message queus type
(class Foo
;33 META LEVEL
(meta-vars

(MgArray priority-queue :init (new MgArray n_priorities)))
(event-handlers
(end-of-method ) ; an event handler
(local ((Message msg) :
(Int priority))
(do {(msg (qget message-queus) :
{qget mossage-qn-uo) )) ; repeat read:mg the message queue

({undefined msg)) ; until empty
(match [:read priority _] msg); get priority value
{qurite {arsf priority-queue ; put message into priority queues

priority) msg) )
{do {(priority © {1+ priority))) ; fimd highest priority message
({>= priority n_priorities)) ; in my imternal queue
{ast msg (gget (aref priority-queue priecrity)))
{if (not (undefined msg)) H
{method~-invoke msg))))))
;3 BASE LEVEL : '
{methods
{{:read {(Int prioxity) ((Qstr—oi Int) ans)]
{ <method-body> ) )))
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