‘ 1 9 [l :“: . fE 'g E\; /a,

F (12 HERAEE LR ()EEHs: TWI461911 B
sy @45)2%8 : PHERE103(2014) £ 11 A 21 8

QD)% 35 £ 3k © 100134352 (22)¥ %8 ¢ FERE 100 (2011) 409 4 23 A
(51)Int. CI. : GO6F12/02 (2006.01)

(GO)E %4 1 2010/09/24 S 12/890,585

(T FHA - 4@ 2 5] (£ B) INTEL CORPORATION  (US)

(72)35BA A B45  #4 HINTON, GLENN (US) ; J & £ 448X PARTHASARATHY,
MADHAVAN (US) ; sk & ERA g+ PARTHASARATHY, RAJESH(IN) ; &
Rk A K& B3I SWAMINATHAN, MUTHUKUMAR (IN) ; #5% 4 /g
RAMANUIJAN, RAJ(US) ; #%# 8 2 A4 ZIMMERMAN, DAVID (US) ; s % #;
#8740 SMITH, LARRY O. (US) ; ¥/mw 4% C MOGA, ADRIAN C. (RO) ;
+* & yt%;#% J CAPE, SCOTTJ.(US) ; i@ # 85 A DOWNER, WAYNE A.

(US) ; % @M 2144 S CHAPPELL, ROBERT S. (US)
(TARIFEA © JESEE FJRSL BR
(56) 54 ik
TW 200708952A TW 200842579A
us ©6360303R1 us 7428626B2
us 2003/0005249A1 us 2010/0082883A1

FEAR T RER
Wk R A SR AR ¢ 25 R B E 14 #6l A

GOz
ANERMTBARZEE - FERRSA
APPARATUS, METHOD, AND SYSTEM FOR IMPLEMENTING MICRO PAGE TABLES
Nm &

BTEE~FE-BETERER - RA&K - 75"‘*‘4"?5’&15']‘4’ KENMy BRI %
%ﬂﬂ%w%ﬁr%&ﬁ*mmz ET%K’@ &85 *ZL@°7 ﬁ@u%%?é%%
@T % (TLB)TL.%%’% BBy B hb33E o gbs)h o ﬁ{b%% = 3% TLB R A7 4t dh3%e 18 i

a‘aﬁﬁ#afaéﬁ*ma S RZ RS Efmﬁé}?ﬂﬁﬂﬁﬁ TERBREBEREANZIMER
&ﬁ%éZAE%%%ﬁ%°: LEBLOBTERILS ARARRESERA s o Bl EEE
3o UMH BRIINFEAFZLTLB AR TN BB LB ERE SR EHAETALEEZHE
BALRBREZABRINRIES - EEHGALRBEZAGERE  IMYERIEFZETHRRE
R BERR B AR BEEERBRELEE A LEHEE -

An apparatus, method, machine-readable medium, and system are disclosed. In one embodiment the
apparatus is a micro-page table engine that includes logic that is capable of receiving a memory page request
for a page in global memory address space. The apparatus also includes a translation lookaside buffer (TLB)
that is capable of storing one or more memory page address translations. Additionally, the apparatus also
has a page miss handler capable of performing a micro physical address lookup in a page miss handler tag

table in response to the TLB not storing the memory page address translation for the page of memory
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referenced by the memory page request. The apparatus also includes memory management logic that is

capable of managing the page miss handler tag table entries. The micro-page table engine allows the TLB

to be an agent that determines whether data in a two-level memory hierarchy is in a hot region of memory

or in a cold region of memory. When data is in the cold region of memory, the micro-page table engine

fetches the data to the hot memory and a hot memory block is then pushed out to the cold memory area.
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. An apparatus, method, machine-readable medium, and system are disclosed.
In one embodiment the apparatus is a micro-page table engine that includes logic
that is capable of receiving a‘memory page request for a page in global memory
address space. The apparatus also includes a translation lookaside buffer (TLB)

that is capable of storing one or more memory page address translations.
Additionally, the apparatus also has a page miss handler capable of performing a
micro physical address lookup in a page miss handler tag table in response to the
TLB not storing the memory page address translation for the page of memory
referenced by the memory page request. The apparatus also includes memory
management logic that is capable of managing the page miss handler tag table
entries. The micro-page table engine allows the TLB to be an agent that determines
whether data in a two-level memory hierarchy is in a hot region of memory or in a
cold region of memory. When data is in the cold region of memory, the micro-page
table engine fetches the data to the hot memory and a hot memory block is then
pushed out to the cold memory area.
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