, [\]7_ abe3eEEdv6TBF1 1 MAR 2002 WD 991 17207 PCT/ US9$120746 i~,re'4n MAR 2002
na~~e~'a ro~ ~,0 ~ 4 ~ Processor '~----> Menory (L2) ~ 1% ~ 2 Processor

Bus 20 ~6 wa9odemorhel3 Bus Bridge Menmory yc ) ' System Bus pcgfshgShskd O 110
[TOI1O 110 26 26 26 26 26 26 Mass 38 Storage Device Al pha- Cursor Display
Nurmeric Control input Device Device 28 30 32

Har dSi gnal CopyCGener ati onDevi ceDevi ce3436 FI G 1 SUBSTI TUTE SHEET f RULE 26)

WD 99/ 17207 216 1 1 MAR ﬁ@ﬁz PCTNS98/ 20746 ~14 40 46 Branch Prediction Unit

~ 44 Instructiomummmmm\ | . TLB) Bus Interface Unit 48 Prefetcher ~ 50
I nstruction Dec

o ROM Control Unit ~ 52 ~ 60 Address Generation
ni t *163163*
1/6
(AR
000" 10
A Processor |<€—> Mer%%??e(m) — 18
) 12 Processor Bus
y eg%$c?L3) «—>|  BusBridge |e—> M’;A;igry

1 System Bus (24

T 1T
{/O 11O 1’10 110 110 110
A\ A\ A\ A\ \ \
26 26 26 26 26 26
) Mass
38 Storage
Device
' y y ' .

Nﬂﬁwhear;c Cursor Hard Signal
Display Input Control Copy Generation
Deeice Device Device Device
28 30 32 34 36
FIG. 1

SUBSTITUTE SHEET (RULE 26)



54 Integer Execution Unit ~ 56 Page Unit 42 Fl oating Poi nt ExecutiaﬂéU@hR 2002
Data Cache - (incl. Re-order Buffer and TLB) 58 FIG 2 SUBSTI TUTE SHEE

(RULE 26) wow/gR017207 316 65 Bits f ao ~ 1 1 MAR 2002 PCT/ B698/s28204% 64

Bits , | 82 92 98 Procedure C > Procedure C 86 XXX ... XXX X 100 XXX ..
XXX 94 64 Bits | 1 ~ g6 Procedure B Procedure B ~- 90 Procedure A ~ ~
Procedure A °~ 88 - - -108 | Store Collection | | Register |

| Load Collection 110 | Register ~ (I 1021 | I |1 | | 1 Register E. .-
Store Address 104 | Stack ~ Register ~ | | Engine | 84 ~ Load Address 106
| Register | L : : | FIG 3 SUBSTI TUTE SHEET (RULE 26)

2/6
14
/
40
46
<> Branch <—>» Instruction Cache (incl. TLB)
Prediction Unit
Bus A
) <> Interface |e— (42
Unit
Prefetcher ( 50
«— 3 |nstruction Decoder e ngﬁ'
48~ 1
52
Control Unit ~
% A
¢ 60
—»{ Address Generation Unit <
)
¢ 54
> Integer Execution Unit -
( 56
}Eﬁ? «——> —» Floating Point Execution Unit |«
v v
Data Cache
(incl. Re-order Buffer and TLB)
T Ca

FIG. 2

SUBSTITUTE SHEET (RULE 26)



WQ 991 17207 416 Save Bits [63:0J of General Register (N) ~ 122 to Backing
Store Save Bit [64]j of General Register (N) ~ 124 to Collection e ngo2
( RNATSTOREWORIMHR207.26 No Col | ection Regi ster at~ Predeterm r‘ﬁglmygg W
Capacity Yes Save Contents of Collection ~ 128 Register to Backing Store
N=0 FIG 4 'l 1 MAR 2D02 PCT/ US98l 20746 ~ 120 Start SUBSTI TUTE SHEET (RULE
26) WD 99/ 17207 516 FIG 5 SUBSTI TUTE SHEET (RULE 26) ~ ~ MAR 2002

PCTI US98/ 20746 ~- Q40 WO 99117207 616 Stacked General Register 2 Stacked
General Register 1

3/6
l‘ 64 Bits
l‘ 65 Bits 5] / 82
80 \
———————— =)
————————
) 1 92
98 Procedure C < > Procedure C
% ﬁ TR TG XXX ... XXX
> s 96 f- 94
64 Bits > 1
- > Procedure B
ProcedureB |
N~ 90
Procedure A i > Procedure A
: .
88
_ : o J
) | ueninsatie sl el e i —— e r— e = = =
| 108 :
| Store Collection
: L’ Register :
» |
! Load Collection | 1o |
0 Register |
| 402
l B |
| |
| Store Add |
| Register > ore Address 1404 |
+ Stack Register [
| Engine l
g4 -~ «———»] LoadAddress |—106 |
| Register |
b o o e o e e T |
FIG. 3

SUBSTITUTE SHEET (RULE 26)



132 ~---~" Attribute (NaT) Collection ~ ~ MAR 2002 PCT/U898/2074p19mAR 2002

St acked General Register 63 130 . Stacked General Register 1 132 ~.

Attribute @ded917¢url | ection Stacked General Register 63 130 .p&to§dsR8746

GEneraI Regi ster 1 NaT Collection FIG 6 SUBSTI TUTE SHEET (RULE 26)
%AH9 A9. A9. AYA. Af FI : 396545 5C

?????8<9xx>x>|>|0> >>>~~>>>>9998999>>>>>>>999>>>>>>99>>>>>>>>>>>>>> ~~~~~ 2?27
2222222222225>>>>>227>" 0>p?x?° >~9>>><<<g0>px8s| | [ | | 11| [ 111112121 1[[[I1]]]
[ | 55>~ LTLLTTLETTTL ] 220~~~| | | ~~2y@>?| | | xxx0?| X" p<8| 8<x??28~

| <~~?| ?~~?| 2~~?| ??| ~| ??<?~?| <~?>| <~><| | <~><| | <~x8" | <| X| <xX]| X<X?X]| X<X><| X<xX?
<|x<x?||x|x?|x|x?|~|><p>~|><|>~|><|p>xa,§?|>|||??~~>|?>>??|?>????>|??>|??><
22>7<| 22| >2pxxp| ~>x82| ~><| 2>>| | 2>8~p| | ><3x[ | >| X| | >| [ [ | >| | || ><| ~x8x" 22| | >| 7<
~| <| | x| <x] <x| 8<| ?>>0x]| ???| <p8x| <| ??~?x??| x<| ?| ?>| <| ??7?| ?>| ??| >| ??| >| >~??~x~
>|x?~~x~|>|x?~~x>x>|xx>|~xx>||x>|~xx>||?x>>x|p~xx>||x>>x~?xL;L4ﬂ§P>~?x>p|<|
><?>X>>| ><| p<?<?SX<S>| ~<| p?| <?>?7pxX<><| <[ <??7pxX<><| ?<| <??| X<HFR<L| >S<X<???~X<><
|><x>?~px<>x<||<x90 |°x>~x|||<x>9x~x|°x~|~<x>9x~x9 ?2?| ~<x>| ?x| ??~?| <~?~| ?| ?
?>| <>?2?2?2?2~" p 7> <|>|>|><897|0|>~<x|<>|x<>|0<>|<x708x<7
~???1078" ?7

<>?>>>???p7<<<<<<<9||9 XXX 77X 7R 7RXXX °|99|9|9|~|9p|9x>p|9x>p
xx>0?8>?<xx°<8x<8°x<§g(SaWKBMKWBibmﬁB@mB&dﬁﬂﬁﬁ?P@H ~0py 2299||| | ?<s??p 87877
>SX0xx?>x| ?[[>>?| >P>2?|?7P>?7>~~~| A BacRingIStora<x?>| | ?>4<x| [ 7>8<x| | >8<x?| x| <8<x|
XX EX X | XX XXX | KX KX ooty XX<X?>| | <<KXX<X?>] X<<XX<X

X><XX<|7>|X><X£~1<7|><X7~~|7><X7>7 999<9>9>9909>99>99p99>990p899<9|0<9<X9
pJpOCOOp pp?0?2?7>%" ?2?2?2pR= L2524 200a2020 | 757~ 2?>~X~?>?>?X~| 7>~
<X>~?| ?2>>>x ?<| <P>><x? <55%?5m x><x ?| > | <x| ?] <] x<x| ?x]|
><X<?X??8?X<<~|?8X<<>|?QETFWQ@ §§FL q%g%%? 3>3249-99<~~2~~27~ ~?2??| ??
??|X???|p??>x<??>x??>x<°9 LD° °ID° XIXP?0?7?° 22?2?2>>>7>297227??277
S>>~ ———— L e A 9>~9>jt~>~>~>~x> ~><~?<~" <~<p>~>p???7?| ??| ?| ?~|
>?x>x>x?~??7777757777777777x77>x>77x XSXSSXS>DISASSSXSSSKSSSPXSSPSXXSSSX>>

S>P55>~>~>??>55PPS~SSSPSS?5~V>~p>| >| S~XS~X>~X>~~| | | ~<~>~>~~| ~| ~| ~| ~| ~~| ~| ~
| =21 1 21| 2] | o~ ~| 1] ><><p<><><>] >[ >N Wl x>| x2>] x>| §>| x>=x>=>——<< <[ | | ||| |

PELEE<<<I TILL] =11 || 2?§22722~] 20 pX> 28~ I~III°°II°IIIIIIII(IIE??*II?OX‘°° 0f
LL8I =[] 22] | 222 | 222] | 72T 77<2TT 7< 7T T 7<TT e<1T 7=<PIT *<P| p| | | 2<p| >?| ?
21111 =122 > 21 [72] 2] =] | | ==2] 2xx?~] =] ~| =| =| =| "2~ pc| | || [ | ><7~| >?| x??<1?~|

x??xx>?xx>?xx>?x5>°x9>°°<9<°<y<y>
?>?>P>?S?SV?<BLG???7? <??827?222><80?7~p|
?|??|>??|>ﬂ7||<XT>|<<pN5><
<?| | <] <x<| g x>| ?|
x8?7?78< " ??7| <x8° xp9808>9xp. :
<~~| 8X?| >>| PXXX?<<>~>X<X8X<?<>S
| ) >X><| >| <xg~<| >?<| xxs<| ?<| Xx?x<| >>
<<>?| ~<<| ~] LKL LS~ >3 << >3
|| =pl >x?] >~>] ?2<x]| >| x<>| x<| x<| | Xpx?pY
~~~><~| 2?2?2~P?| >><| | ??>| :
~xx8|xx8<>x<x<8x8<7x<X<8Xp8g§ﬁ§€éﬁ@ﬁ
X| <<<<pX| XXR<<X<pX8<>X >x<x>ﬁ§§§
X?>| ~?| X| <?KX| <X<p<~X<PX28X~> 28] 2<?2<47<870>?<?~?x808" ?x8cx???
<>800?‘0~0°*300|<0°><??????8<|°|99|9'9|99|>~9>x~~|9|>x||><<>0|x|<<0|x|<x<|8
XXX<<X8pX| <K8| | <8| <x<| 2<x<[2<I <[ <2 | NI L] <] 2] <<x| <?| >X]| <| xx<| 888] | <| | €|
| 8] >| 8<| x>~p?s<| | ?| <00%" ?xx~8><| ><??" ?20x??0?X?>??X||~>???~????<?~<??~<~8>7~8

>< q@mpoo<><<9< <<><>q| <[ ><X><>?>?>
XP<???2?7<??<??
| <| 7<~| | ?<~| |
: x| 8>x8>x8>x8?
’7| @%&87}?'\0)( ’7’7<| >>| ’7’7px| | X>’7X>| ’7xx| <X >?7>

< TSSXX?>X <] XXX ?>X~| XXX ?>X<| <xp><
7 >X<| <<KKXPX<P~| <<| <KX?<P~X<<<<L??| <X ~<
’Mes|???<??||‘?<??||?8?9|?X?X?<>?0< >X X

RC~XX| a<?>?xxx0x" x?4

|xx|8 |p<px<xx|8~xp<p<xx

pr&§§x8p~x|<|~?<<x<px>|
>S~>~~<>?X| >| >?7?| | ~

| 82~?<>p>075¢et SN | XX~>| OX>X| XN[SXX>X| X| X>X2XX| X| >XX~>X| X| 2X>X>X?>| | X
| 2| >X>| >| | >XX| 2X<~>] <SYX~?X<~>| <SXX?~?2X<?>~IXSX~?2XF>><X | X<X<?>><X | X <XX<><<X
XXX <SSKKXXSSXX<>X <X P 7X] > 7] 5831 7X~] ~ 78] X] 728111 8| | | 8| ]| <al] 8> x~>?x>?8>

| >?XXX]| SXpX<| ><| pX>~>| ~p><| p?s>>Xp??>" ?2?2>?7<x| T ?pxx?0x0?7?| | <8<?80<????8?x<?
| 2| | ?2>| ?7>| ?2?2>?27?| ?2~?~~>7| ?| >>?7~?X?| SX<XX>>>| >>X>>| X| xx<><~x<| <| X| xp]| >| x| | <|
>xxpx~|xx<8|>8xx|xx<8|8x|xx<0|>8xxx$ﬁ£$? XXX<| | Xp>XXX<| X| X<?xX]| | X| XX]| | ?XXX
|| <[ xx] 2| <~[ [ | <><[ | [ <?| || [>~?] ~~|>]

<7>97>><>787<9><>||7>>>9x9<7<8 x| 8~ x88x|78p|780|8<>>>>>>>>>>>>>77x737<8777~

(BR[I5>syHLA {vqlgb\cha]cAa]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]caV]c"aU]ca
] caU] ca] c. a] ca] ca] ca] ca] c(a] ca] cal] ca] ca] cTa] cal] ca] ca

&* 249FUadvxLW(, zupj e_ZU] c&a] cal] ca] cal] ca] c. a] ca] c*a] ca] c”*a] ca] c*al] ca] cal]
cal ca]calc”a]ca]ca]c"a]calc”a] c"a] ca] cal] ca]cOa]ca]calcaljca ,|1?CiXgnsl Wd
s v }xsnid_ ZLHca]ca]ca]cspashralnaSaEgrqnbgﬁqﬁﬂc&a]c&a]ca]c alUjca]c.a]c
a] ca] caU] ca] ca] c&a] ca] ca] cOa] ca] ca] ca] ca] ca] ca] ca] cal #*Esl Wd s



v, }xsnid_ZU ca]ca]ca]ca]ca]ca]ca]lc"a]ca]c&aD]cé&a]c&a]calc aU] ca%/ ajc
a]ca]caU]ca]ca]c&a]ca]U]ca]cOa]caU]ca]ca]ca]ca]caU]ca( Bl ~}[9! «ﬂ MAR! 2302
%& ()- &10WHD&I(7207! y10%b&' ()-10% & () -! md0%b& ()-!5>WU3! pcr/Us9s0746

/ 109%0C0C& ()-!S/ 10%rbnb&' ()-! D/ 10%b& ()-!]10%b& ()-!X10%r& ()-!10%

& ()->CIKP[\ ceM)0S10%0COC& () - HSO! 0S1099CO0C&' () - 00S109OCOCE’ () - HS! 0S1099C0C
& ()-10S1099C0C& () -cj kngr syoS2

L910%A& () - nDS10%OCOCE () - HSO! 0S1090C0CE () - 0S109OCOCE () - HS! 0S10%0COCE ()
-yvUd 1 %09%R%& () - #s109%2$& ()- | 109%2$& ()- 109%9$& ()-1098409%8d0%%0
?210988& ()-|[:vUd4 3 Y 10%#& ()- 3 Y 10%$& ()- 3@L0%@P& () -

9, 1099$& ()-Z \ 9, 10%& ()-Z Y109%$& ()-HA{[[:vU4 | $+10% .#} & ()-
f$+1096& ()- 0& 109°$& ()- LL10% g# & L1099$& ()- s109R$& ()-|[:vUs
AAFLO%I?$U& ()- 4F1099 & ()- {&0109@$& ()-  "f109%@$& ()- 9/ 109R$& () -

$+1099 #& ()-& 4vU4 ) 5&&10%$&c& ()-my 10% E) & ()- |1910% E)

& ()-10?2$10?7$10?7$ s?109%@$& ()- 3; 1092$& () - mi9Uad|[: vU4 ) @41% T & ()-
A BLONW"{& ()-' 109%)& ()-'$ 10%Z%& ()- FSH-10%E) & (W &&10%

& ()-noL{Z | £100 0%E) & ()-'"' | &10%&& () -

"810% & ()" ! &10%: () - &10%&()- LU}\0B5 10 E) 10 E) )10 E) ~?10%F)

& ()-,&10%) & ()-' [&l V& () n&JI)%E)&() "(,1|[:0B5 10
y" mLO% $f &[() - 109 $f & (RestaﬂéJBﬁ &0( 3 BAYKS @ 10% $f & () -

91096 $f & ()- 2CJ| [-CB5. 10 Ef H ' 34P109% $f & () -
)10% $f & ()- @] 10% !l& ()- q 0 4 10f $f 10f $f 10f $f

10) #@LOYBE ()- [SHI0%& () - 9?710%

s?109% $Ff & ()- ' "1L0% & H& ()- 'F#1098& ()-|[: N

L4

()-
Restore Bit (N) of Collection

Register (RNATLOAD) to General  }~ 144
Register Bit [64]

!

N=N-1

( Stat )

146

Collection Register at

Predetermined Minimum

Capacity
?

Restore Backing Store Entry (N) | 148
to Load Collection Register

'

N =63

FIG. 5

SUBSTITUTE SHEET (RULE 26)



SBL0%B& ()-m @ 109%8& () -

@LOY%\ | VEWQ 99/17209%6 )i & () -
#YE|[:yX7 1 &10NW & ()-

Y109$& ()-1 WyX7 1 ,gl0% & ()-
1099 & ()- 109 & () - 10$10$10$Y10%& () - 3N s v

1098! $&' () -1 4#

| [:yX7 1 &100
109 & () -

103

L?10% & () - 910% & ()-m @"10% ! & (

+H("10%9 & ()- " ("109%K! X& ()- Normal" "Heading 13]c"
33] c" "Heading 43]c" "Heading 53]c" "Heading 63]c"
83] c" "Heading 93] c"A "Default Paragraph FontE, EBCDE>cy4LJW

EFGH JKLMNOPQRSTUVWKGTi mes New RomanAri al Courier New'h Root

Ent r yWor dDocunent

I"#$9R () *+,-./0123456789:

| #SY&' () *+, - ./ 0123456789 ;
<=>?@\BCDEFGHI JKLMNOPQRSTUWKYZ[ \ ]
| " #$9& ()*+, -./0123456789: ;
<=>? @\BCDEFGHI JKLMNOPQRSTUWKYZ[ \ ]
| #SY&' () *+, - ./ 0123456789 ;
<=>? @\BCDEFGH JKLMNOPQRSTUWKYZ[\ ] ~

; <=>?@\BCDEFGHI JKLMNOPQRSTUWWKYZ

Stacked General Register 2

Stacked General Register 1

132 ~—17]

Attribute (NaT) Collection

Stacked General Register 63

132 ~—"

Stacked General Register 1

P~

Attribute (NaT) Collection

Stacked General Register 63

Stacked General Register 1

NaT Collection

FIG. 6

SUBSTITUTE SHEET (RULE 26)

JL

- %t/)édef ghi j kI mopqr st uvwxyz{| } ~
_abcdef ghi j kl mopqr st uvwxyz{| } ~

abcdef ghi j kl mopqr st uvw>9(f{ I%d'

> 130

>~ 130

Wk 2002

Fh‘}f"ﬁfﬁsds)znms
"Headi ng 23] c "Headi ng
"Headi ng 73] c" "Headi ng



