METHOD AND APPARATUS FOR USI NG AN ASSI ST PROCESSOR TO PRE- FETCH DATA VALUES
FOR A PRI MARY PROCESSOR Abstract: One enbodi nent of the present

i nvention provides a systenrthat prefetches frommenory by using an assi st
processor that executes in adva of

oper at es B NERRAHNY- @f&W%P "q gﬁ ‘P‘hTe rl}r/ATﬁair)ggra)?%{cAgg;sﬁc}fRaWiﬁ%

si mul t aneously executing a reduced \2on of the executable code on the

assi st f&h; .uamaJHﬁ%) 9 qﬂ% Lskfﬂt“
creon PGl iR G

o iR st < e
execut abl e code

(43) International Publication Date (10) International Publication Number

19 July 2001 (19.07.2001) PCT WO 01/52061 A2

(51) International Patent Classification’: GO6F 9/38,9/45 (74) Agent: PARK, Richard; Park & Vaughan LLP, Suite 201,
508 2nd Street, Davis, CA 95616 (US).
(21) International Application Number: PCT/US01/00581
(81) Designated States (national): AE, AG, AL, AM, AT, AU,

(22) International Filing Date: 8 January 2001 (08.01.2001) AZ,BA,BB, BG, BR,BY,BZ, CA,CH, CN, CR, CU, CZ,
DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR,
(25) Filing Language: English HU,ID, IL, IN, IS, JP, KE, KG,KP, KR, KZ,LC,1K, LR,
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ,
(26) Publication Language: English NO, NZ,PL, PT,RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM,

TR, TT, TZ, UA, UG, UZ, VN, YU, ZA, ZW.
(30) Priority Data:

60/176,235 14 January 2000 (14.01.2000) US (84) Designated States (regional): ARIPO patent (GH, GM,
09/565,637 4 May 2000 (04.05.2000) US KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European

(71) Applicant: SUN MICROSYSTEMS, INC. [US/US]; 901 patent (AT, BE, CH, CY, DE, DK, ES, FL, FR, GB, GR, IE,
San Antonio Road, Palo Alto, CA 94303 (US). IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF,

CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).
(72) Inventors: TREMBLAY, Marc; 140 Hanna Way, Menlo
Park, CA 94025 (US). CHAUDHRY, Shailender; Apart- Published:
ment 10F, 1200 Gough Street, San Francisco, CA 94109 —  without international search report and to be republished
(US). upon receipt of that report

[Continued on next page]

(54) Title: METHOD AND APPARATUS FOR USING AN ASSIST PROCESSOR TO PRE-FETCH DATA VALUES FOR A
PRIMARY PROCESSOR

(57) Abstract: One embodiment

—
—
—
—
—
—
—
—
——
—
—
—
—
- DRAM 108 of the present invention provides a
— EXECUTABLE CODE | { REDUCED EXECUTABLE h
w— FOR PRIMARY CODE FOR ASSIST DATA systen? that prefetc es from memory
= PROCESSOR PROCESSOR 134 by using an assist processor that
— 130 132 executes in advance of a primary
— 1 processor. The system operates
I
——] ME i
MORY SILICON WAFER by executing executable code
— CONTROLLER th . d
——] 11 100 on the primary processor, an
= T simultaneously executing a reduced
— SWITCH version of the executable code on
— y 110 3 the assist processor. This reduced
= |N$E|:léﬁ'TE|ON ] INSTRUCTION version runs more quickly than the
|
— 12 C’:ggE executable code, and generates the
Sm— same pattern of memory references
as the executable code. This allows
PRIMARY  LOAD BUFFER [OAD BUFFER ~  ASSIST the assist processor to generate the
PRO(ioEszOR 114 | DATA 122 PROCESSOR same pattern of memory references
CACHE 104 .
o 106 ‘ rhat the primary processor generates
< in advance of when the primary
SToRE1%UFFER sromi 284UFFER processor generates the memory
— references. The system stores results
o REGISTER REGISTER of memory reference.s generated by
o 127 126 the assist processor in a store that
mtl Tz | 20} is shared with the primary processor
~~ 2 J so that the primary processor can
c" access the results of the memory

references. In one embodiment of the present invention, this store is a cache memory. In one embodiment of the present invention,
prior to executing the executable code, the system compiles source code into the executable code for the primary processor. The
system also produces the reduced version of the executable code for the assist processor from the executable code by eliminating
instructions from the executable code that have no effect on a pattern of memory references generated by the executable code.
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