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Bit 21 
RMar,05 4 

l 
clkO 
tee 

F145A 

(PCF.04 ~ RBmux on 4·15 bitSE)20.23 ~2 bits 20-27 Pipe VA, 4·· 15 are wire-<Jred 
!J SH , MAR05' 231 D H .Ij~ :lAad~1'!1 41 Pipe 1 withPipeVA.20-31 

MC175 C024'~Add'!1 'to C195 1 F145A 7 ~ 4 sAad.1 

I-j1.:.,-_1.;.:2"11 f5c ,15 BR.21 14: E!,~~~ 11_ b7e 1< 12 a7f 15 dVA,21 g2c 1 PipeVA.21 to BMux 

1 El ~ ~ TERM Ij4 -a---I k5~ bits 20-27 
F~~A I ~ D #~b41j ~4J1.c !; 5 a7h 2,d A,6/21 9 ~~197 

.-ill ~~1 114 PrVA,6I2n EF181~~ 1~ b7d d'!A.6 /2163 TERM Ih5~3 D g1C Q 15 dDad.03! roB9' .'-../ n MC176 1 bits20-21 C024&Add!1 1- C1662 ',::1 B bits 20-31 .~ 
ror 16k cache, but the 19S Midas dVA.061 7~ w.. ~ )3f MC158 
lef! marked X and add blue 1 clk1 13 ProCVA.21 7 ~~i' a3c ~ 1 LdVA' 14 VA.21 b't 4-7917-27 
wire per heavy Ime. For 4k b5c a5c its 20.31 . " ~ , s 
cache cut tne 19SIeg MC176 1 For 16k cache ~ bits 8-,1 VictAd 21 MC176 10 Dh24e Q 11-1 ... 4,--.:.:M~a=PIA~d.~6'---I...I"i"18"1 
marked XX and add blue cutCVA leg X "PrVArpw or 5-19 . 1 PipeVA.30 1 B CA"5/7,9,17T 
wire per dashed line of 197 for 4k 5 d3h 2 bits 4-21 To convert to 4k p geif cut the p,peVA,14 I MC173 RA"4/6,8,10.16 

cut ro~ leg XX 1731e~ rnarkecl;,.)( nd fdd the VA 07 from PipeVA 
Bit 27 12 clkO 14 .. PrVACVA blue wire marked d.ILA.6/2118 

MAR11' 1 2 dAad.75 a3h 2 dVA.27 121 ~;: j..~:.;:.4"-1P~'i~ole:::.:V:.:;A;:.:;.2~7,--___ .!:to~B:;::M:::.u~x:.-.._ [ F~:A ~ :PCF.1O') I'-P:::":'---'--' 

RMar.11 12 d7e 1 10 D SH Q 114 BR.27 121 ~ #5b4~~ 1 F145A ~ 
11 d5e J 1 F181K I C195 5 h9h 2 sAad.7 

F145A BMC173 bits 24·31 H= .D+f ~~""":;b::'it~s"'20~,'2"'1"""-
132 IfuData.3 Midas 7~ C197 n ~~ 13 ProcVA.27 h1 

MC176 1 b2c C197 "-* D e Q 1 dDad.09! ./fii.i'-
.. PrVArow 6 B bits 20.-31(. ;.-:'~ 

MC158 bit 24.27 . 

Main data path: 

Note: dVA,05-06,20-21 are terminated in B quadrant 
dVA.5/20,6/21 are terminated in D quadrant 1, LdVA' ,,14 10 Dk12e Q 14 VA,27dl~. l111 J2f , s . 

MC176 1 BMC173 - '.-

3 out of 28 bits (4-31) G w/owlthX ' 
5 i24e 1 MemAd,8! 139 

For 2S6 wd pages, 20-23 .. Hi VA.23 , 6 DB Q' CA,t-24-27,: ,,:'. .. 
Bit 31 clkO For1kpages,20·21 .. Hi ~=""*-.~I-":~ MC159 RM'20 .. 23T4f{ pA g 

12 e6e 14 HifromSBI J r F145A ~ ~f~:~~? 1 1-'2r-__________ .,....;d;:;.V:'..!::A~.:::"',1:.r12~:IP!~e1 14PipeVA,31 tOBMU; '.'.: ... : 
RMar.15J12 7 110 D SH Q I14BR.31 12IDE#1C4~eI lie Lz{ Its 28·3'1. .,;.. _ ... . 

e e 11 e5e I F181K I F14SA 7 kle 3 PiDeVA ... ~1d(V.",,: 
F145A BMC173 bits 24-31 H=-D+f clk1, : 

140 ItuDala.7 M'd F16 fl2 ~~ 115 P:O~~A.31 5~ 4r-i~~~~...J 
MC176 I b2h C197 5 i1e 1 dDad.13 

I .. PrVArow 6 D Q t-'--7b/~·ts~2;.;:Of-'j.3:-:1--<.069 

.~ ~'YTI~--iF~~~:----r~~~=;------~;:::::~~~ ______________________ :~~;;;;~~:::~~=B=M=,C=1=5=8=--r~~~ __ ~ __ ~1 ( . 
• ~- :Dy tul F 45A I,MC I MemB.1'!110 1 175 F181K 24·27 PipeAd,0!4 10 F145A MC197 

MemB.2'!1 9 AAO, d6f f5g 028·31' 11 CIN' PljJeAd."'.lif!4~--'-"9-+AO k'Jf -=Ec~H..:.:,a;::;s~A::::a.:.::!3~ __ 9~ k5g 
CC CC MR Ref 19 Al 1 E'lable 

MemB.3'!1 7 A2 (}Ii 71'" FastAdd'21" OE' G' 10 G24·27' see p 14 PipeAd.214 7 A2 
MemBA'!1 6 A3 :=:S~H~'A~:-;:=I~_., Hib 20 FO P' 9 P24·2T for carry PlpeAd.3!4 6 AS 

._ Fl i 8 connections I 
CE' WE' Ifetch<- 9 5B 1% F2 CO':-" 16-19 . Cr::' WE' , 

~M'f-e;,:;m~B~.O~' _-",,3, 131 SH'A 7 C d5f L..l.2. F~5b42f WrPipe02'C 31 131 
WrBrLo'a I Bits 20-27: 
24.27 MC173 bits 24·3.1 dAad"OinFH I Me176 

F145A Ref 20·31 if EcHasAto h22h 
MemB.1!110 AO d7' '"'M""C'"'1""7""6-' [by 32.3] MC197 clearAadlatch clk1&AchMap "",""C,----, 
MemB,2!1 9 A1 ' k h P VA 9 5 -,=-L<j-,-,V~A:,:;;:D~ ___ >;!J91 p 58 
'1e B 311 7 4 <- r row a 9 B,'t'" 4.21.' - "CSb ~7 k12f 
;:"e~B:4i1 6 A2 L.::TC:"-----I I Enable dVA." VictAd in FH f115y,",e,:,:,"~1 =-~--- C 

A3 91 r~4,:-;.1~9" ifVictimlnA ~5~' staninverter MC173 
CE' WE' LdProcVA'B I Ref MC197 2 11 clk1 F34 9 

;;M~e~m~B:.::,O:...._~31 131 "PrVACVA9 d3g Hia::l h18a i15f 7 SB i24f 
WrBrLo'a I 1 Enable '-""'-------""'-: C1672 MC176 r-'- E' 
WrBrHi' for bits 4 .. 15 m~emRfsh I Me159 

StartMap too slow 
AcanhaveMao 8 

EcHasA' 9 S8 1f 
AcanhaveD for 10-13 9 

MC158 

LdMaRf'd' 7 ~B i23f 

MC173 

sAad,'. 
. ()':7 

dDad· 
2-13 

MapAd 
0-8 

VAdly 
24·27 

MemAd 
5-8 

~-r-~~=.::-.!..-__ '.:.:.3t.\\'~'" iSBA] 
5 F16 k1f 4PipeVA . 

PE' CO' ""'diy" 
PrVA.6/21 171 a20d 121 

151.9J 
CVAD.6/21 146 LdPiDeVAdl " 

Aad.Oa!1 7 
Aad,la!1 8 
Aad.2a!1 9 
Aad,3a!1 10 
Aad,4a!1 11 
Aad,5a!1 12 
Aad,6a!1 ~14 ,h,ad,7a!1 14 

AO MB071 

A1 
A2 
A3 a10t 
A4 
A5 
A6 
A7 

880' 
BS1' 
882' 

I MB071 I [by 51.S) 12 Ile20d )15 dMissO.04·11!1 

~=.::..!.:':'--r---..!.:""-i 1.'L/~C113 
~~~~-+--~13~3\~ 

~ ~~e21d Mr'~~""51-":"';:::;iS"'S:':'1""'O""4":'1":':1!1 

dVA.6/21!7 

~ b20d 121 CVA 1,6/21 

MB071 1 

~Mf __ ~~~~-+ __ ~13~~· 
t20d 15 dMiss2.04·11!1 

12 
'7 MC113 

ill d20d 1!-'2M-++--,c;:..:vc:..A""3",,. 6::;..:/2:..;1'---+---I..:.;13~3\' --1 MBO?' I f21c! 15 dMiss3,Q4·11!1 

~ c20d 121 CVA2.6/21 

MB071 1 

C MR CE' 28-31 

clk1'B!3 131~ 

sAad.7 
Din FH ,J 
when fcHasA ~ 

~dA~a~d~.7~_--:,-r1,-,1-1D S Q 15 Aad.7a!2 

b15b MCl668 
preFHCb!3 9 
"""'':'':';:';='"--T-t-+'''-tC Q' 14 !,ad.7'a!2 

R 

I~' I vrCVAO'a 

Cache A Memory 3 MC174 & Note: 1668 

256 rows x 4 cols "5 XO g21b MC1l3 cfO,rk"O/'swHs,.DGHw,hen ~.32 u/'das 4" Xl OX b enabled b; PairHasA lVI, 

'---6" X2 VictAd,6/21 RS only when --1L D S Q 15 'Aad.7b!2 

883' WE' 
21 

~VI;:;'c:.:-:tim""":,;.0!:-;4_-;9::-! SM2C17140d Comparators: X3 o pipe cikisLOW "C1668' . 
.:..VI::!'c..::tim.:.:;.c;.1!:;::4_-,7"-lS1 9 Coche A memory address: d15b Oil 1 out of 16 bits 9 

E' . 1 out of 8 bits NO!~: rem?~eChiPS '---"'- C Q' 14 Aad,7'b!2,' 
"VictAd'!l 141 (7·21 or 4-19) (or,)l1s0-. rfcache R' .' .. ' .-

~~~~;:~~=d, _____________ ~(~O~.r.7!., ~f~ro~m~V~A~2~O~. 2~7!) ...... _..!:.iS~4K:'::'<:::I!i:er~t~ha:r/~1:6k:""'_~T3+-]3!:::-_"":~ . ., .. ' , 

~~;:~~t~~C:ad_~_ DralVin~.a~~!a':~_P_at_h_S____ F'~emco 1.si! I De~:n~~son _ .1 ~~ ~70! /?~ __ I~ag~~ __ ! _ ': 



eals 0 .. 3 
BMux 
NewDirt 

... '~-..... 

\ 
~' 

Note use of 141 
for Dirty only 

Pi eStore'" 4 

Note: Dirty is always false 
when BL or Vacant is true 
except during FlushStore 

Other haff of HitColVA.par 
mux. 

BMux 
NewWP 9.3 

,/'\ 
I 
"--"" 

WP" write protect 

elk1 'B!l 

VictimlnA 
VielfMiss' 4 

ForeeOirt Miss 5 

Clla s<-' 

I 
onceonl~ 

[24.2J MC174 Oi 3 
Oi 2 5 

XO hllb 

Oirtv1 4 Xl 
OX 

2 
X2 14 Oi ° 6 X3 

MC174 Oi 3 
Oi 5 

XO illb 

Oi 4 Xl 
OX 

2 
X2 Olr 6 X3 

Oi ° 3 MC174 

Oi 5 XO i12b 

Di 4 Xl OX 2 
X2 Oi 6 X3 

Victim.0I1 9 MC174 

Victim.l!l 7 S2 i12d 
S1 

E' 

VictimlnA 14 

WP3 13 MC174 

WP2 11 XO h8c 
Xl 15 WP1 12 OX X2 14 WPO 10 X3 

RMar.l0 

49 WPinEc1 

MC141 

3 14 EO' 

[32.0] 
MC171 QQ' t::1*3_*CVf;A,:,,07':"-;-'_ 

01' t::1~2_*Cf;VA:,:,1:,.;"..,.'_ 
02' t::1-i::l_*Cf;VA~2~"-;-'_ 
03' 1-'1~0_.::::CV.!-'A,-!:3::.;"_'_ 

g16 

9 .R' 
7 2 

=-'-""'-'---'-ffi1 E' 

RO' '"'6,.....""'*~~;.,­
R1' 1-'5;-"",*~~-;­
R2' J-:4,..-"",*?~;,,­
R3' 1"3'----"'="""'-_ 

VielfMiss' 
PairHasA'b!8 
Next 
AfreeOrEe'b 

Hit'b!2 

'\.......-: EeHas,A.' 

15 

Clocks are clkO & Xi .. & WrXOK 

MakeO<-CD 

Pair 
l\bus 

I BMux 
NewVacant. 

Midas 
[30.3] Pair/2 
HitColDi 
off if miss 

[29.0] Pair 
Oi VicOrAB!2 
wire/or with AfreeOrEc' 

BMux 
NewBl 

BL = being loaded 

Gates 
for 
clocks 

Note that CVA 
is written on 
hit - peculiar 
but harmless 

once onlv 

I 
[25.0] 

MC174 Vacant3 3 
Vacant2 5 

XO hSb 

Vacantl 4 Xl 
OX X2 2 VacantO 6 X3 

RMar.09 6 

Pi eFlushStore 

Ma TroublelnEcl 10 

EcHasA 

Sets Vac on dirty 
FlushlnA 13 
no elk on miss 

flush, but this loStorelnA 12 is OK because 
FlushStore" >ForceMiss 

Note that Cflags" data must be 
stable in the cycfe before the 
Cflags" function. This means no 
bypass· induced switching. 

Bl3 13 MC174 

Bl2 11 XO hl1c 
Xl BL1 12 OX X2 2 BLO 10 X3 

RMar.ll 12 

Pair 
W tV" [VielfMiSS' 

an IC Hita 
NoRef 

EcHasAa!3 9 

[23.7] 
MC174 COI.O'!1 9 Note that .. Pipe5 Col.l'!1 7 S2 had 

forces Hit. Sl 
E' 

~9 Hit'b!3 12 141 

loStorelnA 13 l:1; ~ 
MC174 

102 
82 hl1d 

2 Sl 
E' 

141 

Aad.Oa!l 7 AO MBOll 
Aad.la!l 8 
Aad,2a!1 9 A1 

Aad,3a!1 10 
A2 

Aad.4a!1 11 A3 a8f 
A4 Aad.5a!1 12 A5 Aad,6a!1 13 A6 Aad,7a!1 14 A7 

14 CllagsCE'!3 CllagsCE'!1 6 880' 

102 ~ 881' 
BS2' 

13 883' WE' 
st a buffer 

WrCflagsO' 2J 
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NewDirt 

o NewWP 17 

,",N::::.ew=Di""rty"-__ 1.:.:9~1 eBb 
MB071 

NewWP 17 

NewWP 17 

XEROX Project 

PARe Dorado 

23 111 ~/k1 
I--':::~--'-:":..j- 110c 

MC141 

Dirty1 NewVacant 18 

15 WP1 NewBL 16 

Aad.O'a!1 7 
AO MB071 

Aad.1'a!1 8 
Aad.2'a!1 9 A1 

Aad.3'a!1 10 A2 

Aad.4'a!1 11 A3 b8f 

Aad.5'a!1 12 A4 

Aad.6'a!1 13 A5 

Aad.7'a!1 14 A6 
A7 

CflaasCE'!2 6 880' 

~ 881' 
882' 
883' WE' 

WrCfla~s1' 21 

NewVacant 18 Vacant2 

14 WP2 NewBL 16 BL2 

Aad.Ob!1 7 
AO MB071 

Aad.1b!1 8 
Aad.2b!1 9 A1 

Aad.3b!1 10 A2 

Aad.4b!1 11 A3 c8f 

Aad.5b!1 12 A4 

Aad.6b!1 13 A5 

Aad.7b!1 14 A6 
A7 

CflagsCE'!5 6 880' 

~ 881' 
882' 
883' WE' 

WrCflags2' 21 

23 6 NewVacant 18 13 Vacant3 

15 WP3 NewBL 16 13 BL3 

Aad.O'b!1 7 
AO 

MB071 
Aad.1·b!1 8 
Aad.2'b!1 9 A1 

Aad.3'b!1 10 A2 

Aad.4·b!1 11 A3 dSf 

Aad.5'b!1 12 A4 

Aad.6·b!1 13 A5 

Aad.7'b!1 14 A6 
A7 

CflagsCE'!4 6 
880' 

~ 881' 
882' 
883' WE' 

WrCflaos3' 21 

Drawing File Designer Rev Date Page 
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o 

n 
'---./ 

New Vic+-

NewNV+-

CoI.O'!3 

Victim.O' 

CoI.1'13 

Victim.1' 

NextV.O' 

NextV.1' 

[29.41 
NextV.O' 3 h20d J-=.2 __________ ....iN:!le~wl:.l~:.!lic=:.!.t!!.lim.!.;;.O~1.l.i9'4 
~CO:::::I~.O;;.:'!4'7---':-I4 0 0' 
==:--....::.j BMC159 

RMar.03 5 

h20e !:iN:""ex~t~V.;.:.1-' _-..:5,... 0 0' 1-l-__________ ....:N:.le:.::w:..:~;.\lic~ti::.:.m::...1:....1~8 
Co1.1'!4 6 =:.:...:::...--~ BMC159 

RMar.04 6 

Vlctim.O' NewNextv.O 17 

RMar.05 7 

NextV.1' NewNextv.1 16 

RMar.06 10 

RMar.02 11 
old NV if miss (vic used) or hit Vic 
Col if flush 
unchanged otherwise 

something not = old Vic or old NV if miss or hit Vic (NV used) or hit NV 
unchanged otherwise (except for flush. which is an accident. not important) 

Midas 
(19.21 

12:!..... _____ 5;!.1 g22b Victlm.0!2 
.. 6 0 0 j....:-...-----~=:::; 

BMC173 
13Victim.O' 

Midas 
g22c 2 Vi tim.112 

~----~ 0 01-'"-.,.------= ...... = 
BMC173 

3 NextV.O' 

g22e 14 0 0 
BMC173 

4 NextV.1' 

UseMcrV 9 SB922t 
LdVNV' 7 C 

MC173 

h20b 
=~~-~D O· !!!Aa~d;:.l.O::,;·b~13~.-7!,-1AO MBOn 

:.:A~ad~1 '~be:13~.--,8~A 1 
t.;A~a~d.~2,;:'b~!3!-~~9 A2 
!;A~a~d.~3,;.'b~13!--....i1~O A3 c22t 

The Victim memory is written on a 
CacheRef, PreFetch or /fuRef that 
misses. and on any FlushStore or 
Flush". 

BMC159 

Hila 

;..F""lu"",sh""l:.::nA~_-:9,... SBh20f 

dFlushStore would ~ E' 
be better. but the MC159 
timing is wrong 

FHvMissvFlushlnA 

Aad.4'b!3 11 A4 
Aad.5'b!3 12 A5 
!..A~ad:::';'o;:6",'b~13,--_...:1~3 A6 
:;;A~a:::,;d.;.:.7..::'b~13'---....i1~4 A7 

6 BSO' 
'[).:2=-___ ~cn~~~ic~Mi::!ie::::.m;.:.'......I_5~ BS1' 

4 BS2' 
... ....:c.:.n:.:..:N~~~m:::;e::.:m_· -,-~3 BS3' 

WrVicMem' 

3 

LdMcr' 

WE' 
2 

For a Flush+-. Victim is first written 
with 0 on a miss or with the column 
of the hit. Next V is garbaged at 
the same time. On a dirty hit. a 
FlushStore follows. smashing Victim 
and NextV again. 

XEROX Project Drawing File Designer Rev Dare Page 
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dVA.12 12 
MC170 

dVA.13 7 
dVA.14 11 
dVA.15 6 A 2 
dVA.16 10 113 
dVA.17 5 B ~5 

\dVA.18 9 
JdVA.19 4 

~ 
CI CI 

13- 14-

dVA.04 12 
dVA.5/20!6 7 MC170 

dVA.6/21 1611 
dVA.07 
dVA.08 
dVA.09 
dVA.l0 
dVA.ll 

6 2 
10 119 A 

5 :Vi 9 B 

4 

~ 
CI CI 

13· 14. 

I CVA3.4/Par 

MBOn J 
I CVA2.4/oar 

MBon I 
I I CVA1.4/oar 

MBon I 
I I CVAO.4/oar 

IMBon I 
These bits Bre convertible 
to CVA.04, and appear 
there in the bit slice drawings 

LdProcVA'O 

5 rrr:t~k112 9l~; ~idasonly 
I MC176 I 7 ) Ib2~b 10 

[34.91 
PrVA.4/Par 

~L/MC107 

ProcVA.04 6 MC1071~ 

To convert parity into VA.4 

6J 120c 13 
cut the 4 107 legs marked X 

1 MC176 1 
add the blue wire shown 
by the heavy line 

. 
J I MC174 

7 120d 4 Par.S ~~ XO il1c 

1 MC176 1 I 12 Xl OX 15 
--:ffi" X2 

10 I 120e 113 Par.2 r--""- X3 

I MC176 I 
11 I i20f 114 Par. 1 

I MC176 I 
Mux is shared 
with HitColDirty 

121 . i20g 115 Par.O 

I MC176 1 

9 MC174 
*Co,:,;I:.:;.O,;+'!1:---:7H 52 111d 
;:::Co:;:,:I.:.:.l..:.'ll:..--.: ... 81 

E' 
14 

Hit'b!6 

Midas only 
HitColVA.car 
off if miss 

,15\,"", ~15 dHltPerr 
12 14 

Hit'b!l 12 

A~ PalrHasA'a!10 13 ~106 
068 

11. Cl 7 

. 

()--------------------------------------------------------------------------
~Ad.0!4 10 AO Fl45A 
PioeAd.l!4 9 
PioeAd.2!4 7 Al 

PioeAd.314 6 A2 14 
A3 

ProcTaglnA 5 
DO QO 048 CacheReflnA 4 

Store"lnA' 11 
01 Q1 

IfuRetlnA 12 D2 02 
D3 Q3 
CE' WE' 

WrPioe02'c 3. 131 

PioeAd.0!4 10 AO Fl45A 
PloeAd.1!4 9 =-.....,....,..",..,---:,.. A 1 
;,:P:"I ""eA'td'f.~2!_:_4-_::~:-I A2 114 
:"P","i ~eA:;::d;:;..3::::!~4_~A3 

*C~OI:-::,V,:::lc::,:.0~-~5:_t DO 
CoIVlc.1 4 
FlushStore 11 Dl 

1 D2 
D3 

MC176 
RMar.OO 5 DO QO 
RMar.Ol 6 D1 Q1 
RMar.07 7 02 Q2 
RMar.08 10 03 Q3 
RMar.10 11 04 Q4 
RMar.09 12 

05 Q5 
Ck8 

Ld~~cr' . 91 

All to Bmux 
Store .. to flags 

00'14 2 PipeTag 11 
DO 1 PloeGacheRef 10 HO 15 

15 PjpeStore'" 9 01 Hl 2 
PipelfuRef D2 H2 3 14 7 

D3 H3 
F16 EcHasA' 5 

PE' 13 

C MRCE' 

clkO'A 
13112~ 

Hib 

PI eGol.O Hold Victim except 
Pi eGol.l Hold for dirty io fetch 
Pi eFlushStore Flags 

2 dVA"Vlc implie sNoRef 
3 ForceOirtvMiss 
4 OlsBR 
13 OisCflags 
14 NoRef 
15 OisHold! 007 

Mcr also includes 5 bits on Vic page 

XEROX Project Drawing 

PARe Dorado Parity, pipe, Mer 

TaglnEc11 '13' GacheReflnEcl ! 
Store .. lnEc1 'I ~ 
IfuReflnEc11 ~ ~ 

~ 

File 

MemC05.sil 
~-=--~-------------------"-- - - --
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613>3 

[34.4-60J 
® MAR.OO' RMar.OO 

O· 
@ MAR.Q1' 7 c:9:> 4 . RMar.01 

b1b [by 40.8·60J 
PioeVA.16!1 10 14 BMux.OO! 
HoldMaoBuf 11 0 Q' 172 

060 BMC159 

PioeVA.17 12 b1c 15 BMux.01! 
PJOeFlushStore 13 0 Q' 168 

BMC159 

® MAR.02' 
60&>3 

RMar.02 

@ MAR.03' 7c:9:>4 
RMar.03 

@ MAR.04' 10~13 RMar.04 

@ MAR.05' 
6cG>3 

RMar.05 

@ MAR.06' 7cG>4 
RMar.06 

@ MAR.OT 10013>13 RMar.07 

@ MAR.08' 10~13 RMar.08 

@ MAR.09' 11 c8>14 RMar.09 

(~, 
<TID MAR.10' 11~14 RMar.10 \"'----"'," 

@ MAR.11' 12~15 RMar.11 

@D MAR.12' 
50&>2 

RMar.12 

@ MAR.13' 11 cG>14 RMar.13 

<IID MAR.14' 12~15 RMar.14 

<IQD MAR.15' 
5cG>2 

RMar.15 

PioeVA.18 10 d1b 14 BMux.02! 
PioeTag 11 0 Q' 152 

BMC159 

PioeVA.19 12 d1c 15 BMux.03! 
PioeCacheRef 13 0 Q' 148 

BMC159 
Pipe VA 04 

e1b PioeVA.20 10 14 BMux.04! -<lID-PipeStore<-' 11 0 Q' 
J 6 e2b 3 RBMux.04 

BMC159 
Pipe VA 05 e1c PioeVA.21 12 0 Q' 15 BMux.051 @),. 
PioelfuRef 13 6 f2b 3 RBMux.05 

BMC159 
Pipe VA 06 f1b PioeVA.22 10 14 BMux.06! <1W PIOeCOI.O 11 0 Q' 

I 7 f2c 4 RBMux.06 
BMC159 

Pipe VA 07 f1c PioeVA.23 12 0 Q' 15 BMux.07! <i® PloeCol.1 13 10 f2d 13RBMux.07 
BMC159 

PipeVA.OB b1d PioeVA.24 3 2 BMUX.~8! ~ 
NewDirty 4 0 Q' 

7 e2c 4 RBMux.08 
BMC159 

Pipe VA. 09 b1e PipeVA.25 5 D Q' 1 BMUX.~9! -<3ID 
NewVacant (3 10 e2d 13RBMux.09 

BMC159 
Pipe VA 10 d1d PioeVA.26 3 0 Q' 2 BMux.10! <lID NevNVP 4 11 14RBMux.10 

BMC159 e2e 

Pipe VA. 11 d1e PloeVA.27 5 1 BMux.11! @ NewBl 6 D Q' 
I 12 e2f 15RBMux.11 

BMC159 
Pipe VA. 12 e1d PioeVA.28 3 

D Q' 2 BMux.12! <lID NextV.O 4 I 5 e2h 2 RBMux.12 
BMC159 

PipeVA.13 e1e PioeVA.29 5 1 BMux.13l @) 
NextV.'!< 6 

D Q' 
I 11 14RBMux.13 

BMC159 f2e 

PipeVA.14 f1d 
~ PioeVA.30 3 D Q' 2 BMux.14! 

Victlm.O!5 4 I 12 f2f 15RBMux.14 
BMC159 

Pipe VA 15 f1e PioeVA.31 5 1 BMux.15! <IQD Victim.1!5 6 D Q' 
I 5 f2h 2 RBMux.15 

BMC159 

<-Pioe5 9 
SB b1f "'Ploe015' 7 
E' 

Lfetch<-

MC159 

~ SB d1f 
~ E' 

MC159 

~ SB e1f 
I-~ E' 

MC159 

/ 

~I 
~ SB f1l 
~ E' 

MC159 
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RMar.04 

RMar.05 

RMar.06 

RMar.07 

RMar.08 

RMar.09 

RMar.10 

(--;l~ 

"---') 

XEROX Project 

PARe Dorado 
---- --

RBMux.04 22 
4 BR.04 15 

Midas 
2 ProcVA.04 VictAd.04 

RBMux.05 23 
~#5e4~ 

4 dVA.05 
4 BR05 14 

-F181K 
H=D+£ dVA.5120!6 

Midas VictAd.05 
3 ProcVA.05 7 

RBMux.0624 
4 BR.06 13 

dVA.6/21!6 7 Midas 
13 ProcVA.06 10 VictAd.06 

RBMux.07 1 
4 BR.07 12 

Midas 
15 ProcVA.07 VictAd.07 r=F~ r-..25.~t,P.gs 

Drawing 

RBMux.08 22 
14BR.08 15 ~#5h4~ 

F181K 
H=D+E 

Midas 
2 ProcVA.08 

PipeVA.22 
PipeVA06 

VA.04 

VictAd.OB 

RBMux.09 23 . 
15 BR 09 14 ~ # 5h42 1-r-----.-----r-:='!2---.,--=!:./ 

F181K ::==~ 
H=D+£ 

Midas 
3 ProcVA.09 7 

RSMux.10 24 
2 BR 10 13 

Midas 
4 ProcVA.10 10 

RBMux.11 
3 BR.11 12 

Midas 
13 ProcVA.11 

VictAd.Og 

dll!\.1 0 11 

_ V""'" I 
dVA.11 12 

VictAd.11 

Main data paths: 4·11 
I File 

_~~emC07 .5i1 'De~~n~pson 
. ! .... _. ---. --------

_________ • _0 ___ ._-- ------

12 
13 

2 PipeVA.24 
Pipe VA. 08 

Rev Date 

2 

Be 7/01/79 
---

toBMux 

to BMux 

To convert to 
1k pages cut 
the two 173 
Jegs marked X 
and add the 
blue wire shown 
by the heavy 
line. 

to BMux 

Blue wire from 
VA.DB for 1/4k 
pages. 

MaoAd.7 

toBMux 

Blue wire from 
VA. 07 for 1k 
pages, from 
VA. 04 for4k. 

Ma Ad.8 

to BMuy 

to BMux 

toBMux 

Page 

07 I 



RMar.12 

RMar.13 

RMar.14 

RMar.15 

~RMar.OO 

U 

RMar.01 

RMar.02 

RMar.03 

t,;' ;p!:./ 

·f,~l ;:;::;~:,~ 

XEROX Project Drawing 

RBMux.1222 
14 BR.12 15 

Midas 
14 ProcVA.12 

Midas 
15 ProcVA.13 

RBMux.14 24 
2 BR.14 13 

Midas 
2 ProcVA.14 

Midas 
3 ProcVA.15 

MAR.OO· 22 
14 BR.16 15 

Midas 
4 ProcVA.16 

MAR.01' 23 
15 BR.17 14 

Midas 
13 ProcVA.17 11 

MAR.02' 24 
2 BR 18 13 

Midas 
14 ProcVA.18 

MAR.03' 
3 BR.19 12 

Midas 
15 ProcVA.19 

PARC/:; Dorado Main data paths: 12-19 

VictAd.12 

VictAd.13 

VictAd.14 

VictAd.15 

VictAd.16 

VictAd.17 

VictAd.18 

VictAd.19 

File 

MemC08.sil 

PI?5 

dVA.13 4 

dVA.15 12 

dVA.16 5 

Designer 

Lampson 

toBMux 

toBMux 

toBMux 

to BMux 

toBMux 
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RMar.04 

For 16k cache, cut the 195 
leg marked X and add blue 
wire per heavy line. For 4k 
cache, cut the 195 leg 
marked XX and add blue 
wire per dashed line 

MAR.04' 
14 BR.20 

l!;::;:::==::::===:::::===::.:::::::;;:::=============~dr:V'!.A~.5U/:g20Ql§!8 to comparators 
Bit 21 is shown in t 

MAR.06' 
RMar.06 2 BR.22 

MAR.OT 
RMar.07 3 BR.23 

RMar.08 

MAR.OS' 22 
1 BR.24 15 

125 r==='----..j Midas 
14 ProcVA.24 

RMar.09 

MAR.09' 
2 BR.25 

128 )===.:..--~ Midas 
15 ProcVA.25 

'\.J 

13dVA.22 11 

To convert to 1 (4)kpages, cut the 
173 leg marked X and add the 
blue wire marked 

14dVA.23 

To convert to 1 (4)kpages, cut the 
173 leg marked X and add the 
upper (fower) blue wire marked 

dAad.410 

For 256 word and 1k pages, 
replece VA.20 with Hi from SB 

dAad.511 

For 256 word and 1 k pages. 
replace VA21 with Hi (rom sa 

DesiogTloi XEROX Project Drawing ,FHe 

PARe Dorado Main data pathS_:_2_0_"2_6 __ MemC09.sil. r..... __ ~ _____ .____ - . Lampson 

VA.20 
HifromS 

12 
13 

Date 

to BMux 

sAad.O 

dDad.02! 

to BMux 

sAad.2 

toBMux 

sAad.4 

l-"-:....::d:.::D"'a""d:.::.o""6:..! --<084 

toBMux 

sAad.5 

15 dDad.07! 

15 MemAd.6! 

7/01/79 



RMar.10 

MAR.10' 24 dAad.6 12 15 dVA.26 11 
15 BR 26 13 

Midas 
2 ProcVA.26 

Bit 27 is shown in the summary on page 1 
For 256 word pages 

RMar.12 replace VA,22 with Hi from SB 

MAR.12' 22 
1 BR.28 15 

Midas 
4 ProcVA.28 

RMar.13 

MAR.13' 23 4 dVA.29 4 
2 BR.29 14 ~#1C4~J..:r----------r---l::":':';:=.,...;;;..i 

F181K J.:..:=~ 

H=-D+E 
Midas 

o 13 ProcVA.29 

RMar.14 

MAR.14' 24 dVA.SO 11 
15 BR.30 13 

Midas 
14 ProcVA.30 

Bit 31 is shown in the summary on page 1 

.. -

XEROX Project Drawing File I Designer 

PARe Dorado Main data paths: 26·31 MemC10.sil Lampson 
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o 

OX' 
VictAd.04 

L.-__ ..I0 Pipe 

dVA.5/2017 
from adder 
or ProcVA 

MC174 
XO g20c 

11 

Xl 15 
X2 OX VictAd.5120 
X3 o Pipe 

Bit 6 appears in the summary on page 1 

ProcVA.08 
dMissO.04·11 !1 

dMissl.04·11!1 

dMiss2.04·1111 

dMiss3.04·11!1 

Cut 4 113/egs and 
1 174 leg for parity 
rather than 16 bit eVA 

dVA.08 
from adder 
or ProcVA 

MC174 
3 XO g18b 
5 Xl 2 
4 X2 OX VictAd.08 
6 X3 o Pipe 

dVA.09 
from adder 
or ProcVA 

MC174 
XO gl8c 
Xl 15 
X2 OX VictAd.Og 
X3 0 Pipe 

dVA.l0 
from adder 
orProcVA 

MC174 
3 XO g19b 
5 Xl 2 
4 X2 OX VictAd.10 
6 X3 o Pipe 

dMissO.04·1112 

dMissl.04·1112 

dMiss2.04·1112 

Miss3.04·1112 

ProcVA.07 16 20 ProcVA.11 16 20 

u 

20 

dVA.07 
from aader 
or ProcVA 

13 MC174 
11 XO g21C 

Xl 15 
12 X2 OX VictAd.07 
10 X3 0 Pipe 

PairHasA'b!11 

20 

dVA.11 
from adder 
orProcVA 

MC174 
13 XO g19c 
11 Xl 15 
12 X2 OX VictAd. 
10 X3 0 Pipe 

PairHasA'b!5 
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ProcVA.12 

;~) 

ProcVA,13 

r----F'rocVA.14 

'0 

ProcVA.15 16 20 

20 

,,...----,, 
I " l---.J 

dVA.12 
from adder 
orProcVA 

MC174 
XO 
Xl g12b 2 
X2 OX VictAd.12 
X3 o Pipe 

dVA.13 
from adder 
orProcVA 

MC174 
XO 
Xl g12e 15 
X2 0 ictAd.13 
X3 t Pipe 

dVA.14 
from adder 
or ProcVA 

3 MC174 
XO 

5 Xl g13b 
4 X2 0 
6 X3 

2 
·ctAd.14 

t Pipe 

13 
11 
12 
10 

dVA.15 
from adder 
or ProcVA 

MC174 
XO 
X1 gl3c 
X2 0 
X3 t 

15 
·ctAd.15 
Pipe 

~A'a!11 

ProcVA.16 

3 dMissO.12·15!2 

dMiss1.12·15!2 

3 dMiss2.12·15!2 

3' Miss3.12·l5!2 

ProeVA.19 16 20 

20 

dVA.16 
from adder 
or ProcVA 

MC174 
3 XO .. , 
5 Xl:.,g10b 2 
4 ~lSQ( OX VictAd.16 
6 X3 o ~il!e . ~ -... 

" 

dVA.17 
from adder 
orProcVA 

MC174 
XO 
Xl g10e 15 
X2 OX VictAd.17 
X3 0 Pipe 

d'JA.18 
trom adder 
:>r ProcVA 

3 MC174 
XO 

5 Xl gllb 2 
4 X2 OX VictAd.18 
6 X3 0 Pipe 

13 
11 
12 
10 

dVA.19 
from adder 
or ProcVA 

MC174 
XO 
Xl gllC 
X2 OX 

X3 

15 
VictAd.1 
o Pipe 

PairHasA'a!6 

dMissQ:1§:1.9!2 

dMiss1.16·19!2 

dMiss2.16·1912 

Miss3.16·19!2 



Aad.0'a!1 7 
AO 

MBO?1 Aad.Ob!1 ? 

This chip's Aad."a!1 8 A1 Aad.1b!1 8 
Aad.2·a!1 9 Aad.2b!1 9 

addressing Aad.3·a!1 10 A2 Aad.3b!1 10 
A3 

appears in AadA'a!1 11 
A4 b10t Aad.4b!1 11 

Aad.5·a!1 12 Aad.5b!1 12 
Aad.6'a!1 13 

A5 Aad.6b!1 13 

AO MBO?1 Aad.0'b!1 7 

A1 Aad.1'b!1 8 
Aad 2'b!1 9 A2 Aad.3'b!1 10 

A3 
A4 c10t Aad.4·b!1 11 

Aad 5'b!1 12 
A5 Aad.6'b!1 13 

AO 
A1 
A2 
A3 
A4 
A5 

MB071 

d10t 

This VictAd mux control 
appears in the summary 16-17 
on page 1 

the summary A6 A6 AS 
on page 1 Aad.Ta!1 14 A? Aad.?b!1 14 A7 Aad.7'b!1 '14 A? (J 18-19 Victim.0!4 9 MC174 

82 Victlm.1!4 ? 81 g11d 

Aad.Oa!1 
Aad.1a!1 
Aad.2a!1 
Aad.3a!1 
Aad.4a!1 
Aad.5a!1 
Aad.6a!1 
Aad.7a!1 

WrCVAO'a 

7 AO MBO?1 

8 A1 
9 A2 

10 A3 
11 A4 a12f 

12 A5 
13 A6 
14 A7 

850' 
851' 
852' 
853' WE' 

2 

~'r; 
·v-l~tf{{ 
~&" 

D 8 Q 2 Aad.0'aI2 

b14a MC1668 

Aad.Oa!3 7 AO MB071 
Aad.1a!3 8 A1 
Aad.2a!3 9 A2 
Aad.3a!3 10 A3 
Aad.4a!3 11 A4 a18f 
Aad.5a!3 12 A5 
Aaa.6a!3 13 AS 
Aad.7a!3 14 A7 

850' 
851' 
852' 
853' WE' 

WrCVAO'b 2 

Aad.Oa!3 7 AD MBO?1 
Aad.1a!3 8 A1 
Aad.2a!3 9 A2 
Aad.3a!3 10 A3 
AadAal3 11 A4 a20f 
Aad.5a!3 12 A5 
Aad.6a!3 13 A6 
Aad.7a!3 14 A? 

850' 
851' 
852' 

853' WE' 

'tIrCVAO'b 2 

850' 
851' 
852' 

853' WE' 
WrCVA1'a 21 

Aad.0'a!1 ? AD MBO?1 
Aad.1 'a!1 8 A1 
Aad.2'a!1 9 A2 
Aad.3·a!1 10 A3 
Aad.4'a!1 11 A4 b12f 
Aad.5'a!1 12 A5 
Aad.6'a!1 13 A6 
Aad.7'a!1 14 A? 

BSO' 
851' 
852' 
853' WE' 

WrCVA1'a 2 

Aad.1'a!2 

4 Aad.1b!2 

Aad.0'a!3 7 AO MB071 
Aad.1'a!3 8 A1 
Aad.2'a!3 9 A2 
Aad.3'a!3 10 A3 
AadA'a!3 11 A4 b18f 
Aad.5'a!3 12 A5 
Aad.S·aI3 13 AS 
Aad.Tal3 14 A7 

BSO' 
851' 
852' 
BS3' WE' 

WrCVA1'b 21 

Aad.0'a!3 7 AO MB071 
Aad.1'a!3 8 A1 
Aad.2'a!3 9 A2 
Aad.3'aI3 10 A3 
AadA'a!3 11 A4 b2Cf 
Aad.5'a!3 12 A5 
Aad.S'a!3 13 AS 
Aad.Tal3 14 A? 

850' 
851' 
852' 

853' WE' 
WrCVA1'b 21 

XEROX Project Drawing 

850' 
851' 
852' 

853' WE' 
WrCVA2'a 21 

Aad.Ob!1 7 AD MBO?1 
Aad.1bl1 8 A1 
Aad.2b!1 9 A2 
Aad.3b!1 10 A3 
Aad.4b!1 11 A4 c12f 
Aad.5b!1 12 A5 
Aad.6b!1 13 A6 
Aad.7b!1 14 A7 

850' 
851' 
B82' 
853' WE' 

WrCVA2'a 21 

Aad.Ob!3 7 AO MBO?; 
Aad.1b!3 8 A1 
Aad.2b!3 9 A2 
Aad.3b!3 iO A3 
AadAb!3 11 A4 c18f 
Aad.5b!3 12 A5 
Aad.6b!3 13 AS 
Aad.7b!3 14 A? 

BSO' 
851' 
852' 
853' WE' 

WrCVA2'b 21 

Aad.Oo!3 7 AO MB071 
Aad.1b!3 8 A' 
Aad.2b!3 9 I 

Aad.3bl3 10 A2 
Aad.4b!3 11 A3 c2Cf 
Aad.5b!3 12 A~ 
Aad.6b!3 13 Ao 
Aad.7hl3 14 A6 

A? 

~ SSO' 
r351' 

~ 
BS2' 

BS3' WE' 
WrCVA2'b 21 

File 

WrCVA3'a 

Aad.0'b!1 
Aad.1·b!1 
Aad.2'b!1 
Aad.3'b!1 
AadA'b!1 
Aad.5'b!1 
Aad.6'b!1 
Aad.Tb!1 

WrCVA3'a 

Aad.0·o!3 
Aad.1'bI3 
Aad.2·b!3 
Aad 3'b!3 
Aad.4·b!3 
Aad 5'b!3 
Aad.S'b!3 
Aad.Tb!3 

WrCVA3'b , 

Aad.0'b!3 
l.ad.1 'b!3 
Aad.2·b!3 

850' 
851' 
B82' "VictAd'!1 

853' WE' 

21 

7 
AD 

MBO?1 
8 A1 9 A2 10 

A3 11 
A4 

d12f 
12 

A5 13 
AS 14 
A7 

850' 
851' 
852' 
853' WE' 

2J 

a15a MC1668 

C Q'F'3..,;,.;;~"", 
R 

4 
5 

S D S Q 2 Aad.4b! 

c15a MC1668 
? 

C Q,~3~=;..::: 

7 AO 
8 A1 
9 A2 

10 A3 
11 
12 A4 
13 A5 
14 AS 

A7 

R 
4 

MB071 

d18f 

B80' 
851' 
852' 
BS3' WE' ...... --

7 AD MBO?1 

8 A1 

Victim,0!3 
Vlctim.1!S 

"VictAd'!3 

9 A2 
Aad.3'b!3 10 A3 Aad.4·b!3 11 d20f 
Aad.5'\?~ 

A4 
A5 Aad.5'bI3 13 AS Aad.Tbl3 14 A? 

~ 850' 
851' 

1 852' 
883' WE' 

WrCVA3'b 2J 

r4 
~ 

~ ---.:z.. 

9 
7 

--.g. 
-L 

--.g. 
r-L 

'-4 ---.:z.. 

E' 
141 

MC174 

82 g12d 
81 

E' 
141 

MC1?4 
82 
81 g13d 

E' 
14J 

dAad.S 
sAad.6 

5 

12-13 

14-15 

D 8 Q 2 Aad.6a12 

b15a MC1668 

4 Aad.5'a! C Q' 3 Aad.S'aI2 

R 

Aad.5b! 

4 Aad.5'b! 7 

MC174 
52 
81 g18d 

E' 
141 

MC174 
82 
81 g19d 

E' 
141 

MC174 

82 g20d 
51 

E' 
141 

MC1?4 

82 g21d 
81 

E' 
141 

4 
reFHCb!3 

8·9 

10·11 

1 
! 

I 

I 
'I 

I 
4/par- ',I 
5·20 

6/21·7 
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L. 

r----,4·7 
12 

Hib C08' 

12-15 
C016' 

Add'a G' 10 G12·15' 
9 P12·15' Hib P' 

CO' 

G28·31, 11 MC179 12-17 

G12·15' 5 CIN 3 C012' 
P12·15' 13 GIO COUT 

G16·19' 9 PIO 6 0020' 
P16·19' 12 Gil CMD 

G20·23' 7 PI1 Gg ~ P20·23' 10 GI2 

G24·27' 4 PI2 Pg ~ P24·27' 14 GI3 
PI3 95 

Timing: 28-31 6.5 ] dAad. A RAM outputs 
are 2.8 + 10 = 12.8later 

24·27 4.1 +4.7= 8.8 orat 22.6 

20·23 4.1 +3.8+ 1.9 = 9.8 

16-19 4.1+8.0+4.7,14.8 ] dVA, for comparators, 
12-15 4.1 + 6.0+3.6+4.7 = 18.4 must meet the RAM 

8-11 4.1+6.0+4.7= 14.8 outputs 

4-7 4.1 + 6.0+3.6+4.7= 18.4 

Add'b!7 Control: ~=:: 16-19 
C020' 

G28·31, 
P24·27' 14C024&Add12 

D = RBMux/Mar' 
E=BR 

Add' =>Ofrom 181K, orF: 1111 
Add:> D+E, orF: 0100 on 4-15 

-D+E, orF= 01100n 16-31 

Add'a G' 10 G16·19' 
P' 9 P16·19' 

CO' 8 C016' 

5OO24'vAdd'12 

Hib 

Hib 
:::::=:: 20·23 

G' 10 G20·23' 
P' 9 P20·23' 

CO' 
Hib 

F181K 
CIN' H 
OE' G' 0 
FO P' 
F1 CO' 
F2 

F3# 5b43f Fit 1 c43f 

'jBits 24·27 appear in the summary on page 1 

~. F181K 28--31 
Hlb 11 CIN' 

1 OE' G' 10 G28·31, 
FastAdd' 21 FO 

Hib 20 Fl P' 
17 F2 CO' 
16 

Fit 1c42f 

28·31 
MemB.1'!l 10 Fl45A 

MernB.2'!1 9 AO 

MemB.3'!1 7 
Al e6f 

MemB.4'!l 6 A2 
A3 

24· CE' WE' 
27 MemB.O' 3 13 

on WrBrLo'a 

p 1 MemB.l!1 10 
MemB.2!1 9 
MernB.3!1 7 
MemB.4!l 6 

MernB.O 
WrBrLo'b 

SH'Ba 

Itetch" 9 
SB e5f SH'A 7 c 

~) Me173 

20-23 
MemB.1'!l 
MemB.2'!1 
MernB.3'!1 
MemB.4'!l 

MernB.O' 
WrBrLo'b 

MernB.1!1 
MernB.2!1 
MemB.3!1 
MernB.4!l 

MernB.O 
WrBrlo'b 

8-11 
10 F145A MemB.1'!3 
9 AD MemB.2'!3 
7 A1 f6f MernB.3'13 
6 A2 MernB.4'!3 A3 

CE' WE' 
3 13 MemB.O' 

WrBrHI'a 

10 F145A MernB.l!3 AD 
9 Al f7f tvlernB.2!3 
7 MernB.3!3 
6 

A2 MemB.4!3 A3 

CE' WE' 
3 13 MemB.O 

WrBrHr'a 

"PrVArow 9 

"PrVACVA 9 

.. PrVACVA 

10 
9 
7 
6 

10 
9 
7 
6 

16-
19 
on 
p 1 

Fl45A 
AD 
A1 h6f 
A2 
A3 

CE' WE' 
3 13 

F145A 
AO 
Al h7! 
A2 
A3 

CE' WE' 
3 13 

2023 . 2427 - 28 31 . 
PioeAd.012 10 Fl45A £!p'eAd .O!2 10 F145A PioeAd.0!2 10 AO AD PipeAd.112 9 Al g2f Pi[2eAd.l !2 9 Al h2f PipeAd.l!2 9 
PIPeAd.2!2 7 PloeAd.2!2 7 PipeAd.2!2 7 
PioeAd.3!2 6 A2 PioeAd.3!2 6 A2 PioeAd.3!2 6 A3 A3 

CE' WE' CE' WE' 
DisPipe20·31 3 13 31 13 
WrPipe02'a I WrPipe02'a t WrPipe02'b 
4- 7 8-11 12·15 
PioeAd.Oll 10 

F145A PipeAd.O!i 10 Fl45A PiDeAd.0I1 10 AO AD PioeAd.l!l 9 Al g3f PipeM.l !1 9 A1 h3f 
Pioe/,d.l!l 9 

PioeAd.2!' 7 Pioe4d.2!1 7 PipeAd.2!1 7 
PiQt';Ad.3!1 6 A2 PipeAd.3!1 6 A2 PloeAd.3!1 6 A3 A3 

CE' WE' CE' WE' 
DisPipe4·15 31 13t 31 13t 
WrPipe02'a I WrPigeC2'b I WrPioe02'b 

16-19 12-15 4·7 
MernB.l'!3 10 F145A MemB.i·IS 10 F145A MernB.l'13 10 
MernB.2'!S 9 AO MemB.2·!3 9 AD MernB.2'!3 9 
MemB.3·13 7 A1 i6! MemB.3·!3 7 Al j6t Mern8.3'!3 7 
MemB.4!3 6 A2 MemBA'!3 6 

A2 MernB.4'!3 6 AS A3 

CE' WE' CE' WE' 
MernB.O· 3 13 MernB.O' 3 13 MernB.O' 
WrBrLo'c WrBrHi'a WrBrHi'b 

MernB.113 10 
F145A MemB.l!3 10 F145A MemB.113 10 AO 9 AO Me:TlB.2!3 9 MemB.2!3 9 A1 i7f MemB.2!3 A1 j71 

MernB 3!3 7 MerPB.3!3 7 MernB.3!3 7 
Mem8.4!3 6 A2 MeMB.4!3 6 

A2 Me'l18.4!3 6 A3 A3 

MernB.O MemB.O MeroB.O 
WrBrLo'c WrBrHr'b WrBrHi'b 

EcHasA' 
dDad.6-9 

AcanhaveD dOad.10-13 

MapAd.1-4 

MapAd.056 

Me173 

Dale Page 

Fl45A; 
AO 

i! 
Al i2f '. 
A2 
A3 

CE' WE' 
3 1~ 

F145A 
AD 
A1 i3f 
A2 
A3 

CE' WE' 
3j 131 

Fl45A 
AD 
Al k6f 
A2 
A3 

CE' WE' 
3 13 

F1_] AO 

~ k7f I 
A3 , 

~E'1~E'1 
.." 

XEROX I Project 

PARe Dorado 7 i01/79~ 14 
'~~~~""-~''''''''''''"'-~- -



Vic 11M iss 
FlushlnA 

. 10StoreinA 

dBLO 7 
dBL1 6 

C) dBL2 5 
dBL3 4 

DisHold 
12 

P'''-r_-,S",o""m",' e::.:E""n",t;..<.::B""el""·n=Lo",a::.:d..,e,,,d,-' _____ ____________ 1,:.:0"-1 D S 

C23? 

Better BLretry: SEBL & 
ProcTakesA v EcHasAdly v 

5 Hit v (Miss & VictimBL)) 

LookAtSEBL' 
clk1'Dc 11 e23b Midas 
='-='--.:...:....tC Q'r:l~4_....:;:B:.:Lr~et~_ 

Midas only 
SomeExtHold' 

R 

[23.7J 
Ref UseAsrn 

I 

(= PairFull since EcHasA is below) 
r:.~_:..:H~OI~d.:!!2;.:%: Hold!3 [gEl 

PairHasA!3 9 
cWantsA Pair UseAsrn' 10 

EcHasAb 11 
12 

Next 
UseAsrn MiscPChlP' 

the AwMapFS 
term is to 
ensure that 
Pipe02Ad has 
time to load 
aHer Asrn is 
incremented 

AwanlsMa FS 
FlushStore 
FlushlnA 
EcWantsA 
EcKee sAbus 

AcanhaveD 
AwanlsDlfHIt' 

o 

STlree 
10Storei nA' 

AlookST 

Should we hold CacheRef when D is busy? 

Note: The dMissi.j-k signals are a/l 
false unless PairHasA. Hence there will 
be a hi! unless EcHasA or ForceDirtyMiss, 
and likewise dCondHold won't 
happen unless EcWantsA. 

FA= l' 

wire-or MDpending' 
r;:;;;:;-; .. MD I ' 
L.,Q§Lj [14. 1] 

DbufBusy' 
Store", but [WanICR' 
unfortunately ASEL.2 
includes Lfetch Store" InA 

Ref 
"MDI 7 
"MD ---6 
WanlProcRef ---5 

[by 17.01 --'\ 

dMissO,04-11!3 13 ~ 
dMISSO,12·15!3 12 J 14 
'7d:'iM""ISS:::-0~.-:-:16::-'-:-:19~!~3--rl-::11~01"'· e15

0
b 115 

WanlCondHold ... 

victim store never 13 6114 
has this problem 12 ~ , 

:..;Fo::.:r,:;:.c""eM=iss~ ___ "":;~~~21 f17~ Js 
dMiss1 ,04·11!3 13 

Abus ForSure ~~ 81' 14 

:"'::;':'=='--_,-tH-11~1:.., - f160b 111; f:.orceMiss ..... 

;@~ 

dMISS1,12.15!3 12 ~ 14 
'7d~M~iSS~1':';'1*6-;'1"'9~!3:---'~11~01--e16ob 111; 

WanlCondHold ..... 

oMiss2.04.11!3 77. C'1660 

~d~M""ISS~2:';'1*6-;'1"'9~!3:---'+-*04~- e150a [9 

Wanr(,ondHolc .. 

dHitO 

dHit1a 

dHit1b 

dMlss2,12·15!3 6 &1' 3 

':":':;:="","""-"'=--+-H--:7~ 1C' 1660 

~ 
3 dHit2a 

4~ ~f170a 'I ~ 9~~~~-I 
ForceMiss J" 

PrClkl'Da 
PipeHold 

DisHold 
MDconfJict 

dMDhold'10 

DbufHold 

EcHasA' 

Hia 

4 

Midas only 
MiscHold' 

Midas onl~' 
MDhold' 

Midas 
p __ ~H~i~la~ __ ~114 

[23.7-601 

Hit'a!2% 

to enable NewF/ags mu~ 

HitOrEc 

Hil'b!4% 

Midas 
[25.6·40] 
CoIVic.O% 

Viclim.1' Midas 
ColVic.l% 

clkO'Dc 

~=="---...n.++-..;~;.., 1~~1 ,.:.F"-·_~d ... HI:.:.:·t2,,,b+h 

45 4f150~aa) 19 1-+-__ .--=-f12 
~.. 10 DS Q15 

dMiss3.04-11!3 77. C'l660 p-----...... 
dMiss3,12-15!3 6 &J 3 gl4b 
'7d:'iM""IS::"':S3~'-:-:16~'-:-:19~!~3--rl-';:54'- e160a 19 C RQ' 14 
WanlCondHold .. 

CoI.O'!2% 

clkl'Dc 

clkl'Da 

VictirillnA 10 

dVA"Vic 11 

Set Col to Victim 
or to Pipe Col when 
Victim InA or EcHasA 
respectively. ForceMiss 
is true then, so the 
wire-or with dHit works 

9 MC174 
'~~~:!:.:;!.-7:-1 S2 hl4d 
p---"-i 81 

E' 
14 

Victim.0I1 
PIPeCOI.O 
[14.1J 

Victim,1!1 
PipeCOl.1 

XEROX !proiect Drawing 

PARe! ?_o_ra_d_o ____ M __ i_s_s,_H-o-'d---.----_. __ _ 

dHit3a 

dHit3c 

XO h14b 

Xl OX 2 
X2 
X3 

10 

11 e14b 

C Q' 
R 

13 
5 

Col.l'!2% 

~_-:;D~a:;:;d . .:::00:::'--<097 

XO h14c 18.9J 
7 0 8 Q~2,-_.,:;D~a:;:;d . .:::0.:..l -<093 

12 X1 OX 15 
10 X2 

X3 

Dbus e14c 
==-~'-IC Q' 

R 
4 

File Designer Rev Date Page 

Men 1C15 i.sil Lampson Be 7/01/79 15 
---_._,------



FIRST HALF 

[10.3) 
.Omem' 

Hold 
WanlProcRef 
UseAsrn Pair 
WanlProcRef'!2 
WantProcRef'11 

CacheReflnA' 5 

[14.11 Pair' 
WantCR 
Hold 
WantCR' [by 12.3J 

Hold 

[18.11 
MDMdataGood 
£18.91 
dMOhold' 

DdataGood 

<-MDI' and 
DmaybeComing 
and CondHold will 
hold the instruction 
if there is a miss 

<-MDI' and 
Deoming from Ee 

DontWantResp 

18 <-MO 

Pair 
muOrFT' 

O [10.3J Pair 
022 F.lmem 

SECOND HALF 

WanlProcRef' !O 

clkl'Oa 

131 WanlifuRef' 

WantProcRef'!3 

Pair 
ASEL.2 

clk1'Db 

sloppy, but OK ..:.V;.;::ic::.:.ln;.;..p.::::a;.;..ir ___ ~ 
because Victim InA 
is true for many ",dV"",A""<-_\.;.:'i",,c ___ ,.;:..; 
eycfes 

10 

13 

(23.7} 
Hold!l 

Hit'a!3 
UseAsrn 
IflJAcklfHil' 

Hold 5 
.:,;w""a::..;n.:,:tC""o:.:.,:n""d"'H""ol""d _____ -'-I7 D S 0 2 

XEROX 
PARe 

clkl'Oa 

Project 

Dorado 

elk 1 
6 d17c Midas onfy 

C O,1-'3<-_W,..,."an.:.:;IC><,:H.::d.:.:;Ir...·_ 

R 
4 I MC231 I d17d 

CC 

91 

Drawing 

Ref decoding ------- -------------

14 WantAlIRef' 

Cl0:pair 
7 WantPrivRef' 

USf;lAsrn 
6 WanlPrivRef 

C105 
Pair 

3 Store+-lfCR' 

Main 

2 Lfetch" 

Main 
Ifelch+-

.. VietAd 

{27.0] Ffags 
NewRef 

Pair 
EcWanlsAdl 

Pair 
IfuAck' 

IfuAck! 

Note: Ref signals not gated with Hold 
have Want in their names. 

5 "VicIAd'!2 

[30.8·60) 
<-PrVACVA 

Midas 
"PrVArow 

[29.8J 
Add'a 
Add'b!9% 
FasIAdd'% 

I File Designer Rev I Date 

MemC16.sil Lampson Be 7/02/79 1__ _ __________ 
-- ~-- II ______ --~----.-

Main 

Page 

16 
-._-_ .. - - -



CacheRef'!l 4 
Ref 
Store"lfCR' 5 

0 

Ref 
EmuOrFT' 14 

54 Ref 
ASEL.2 9 S2 
Ref 
FF.lmem 7 81 

Ref 
WantAItRef' 
HoldOrlP!1 26.5 

Ref 
WantPrivRef' 

Ref 
WantCR' 

MXHold 

HoldOrlP!1 

Ref 
CifUACk' 12 

Next 
KillifuRef 13 

Ref 
WantProcRef'!3 10 

HoldOrlP 

o 

Next 
2 Store<-' 

Next 
3 Store .. 

[32.9-40J 
Prefetch 

[34.11 
lfuRef' 

dProcReflnPair 

[][] 

LdPair' 

Hold 
EcWantsA 

XEROX Project Drawing 

PARC Dorado Pair 

PAIR 

11 

12 

._-----"--------------

[8.31 
Flags Pipe Next 
Store<-lnA' 

61 
[12.51 

Hold Midas Next Midas 
2 Store" InA AwantsMa FS' 

C101 Midas [11.B1 

CacheReflnA Flags/2 Next -

PrefetchlnA 
ViclfMiss' 

065 = AwMaplfMiss FlushStorE: ViclfMiss -/2 
IfuReflnA 

[27. OJ Flags Next 

Midas 
14 PrefetchlnA 

- Midas 
loReflnA' 

Flags Hold/2 
loStorelnA' 
Next Midas 
loStorelnA 

UseAsrn Midas 
PrivReflnpaiZ@ 

11 CacheReflnA' 
Pipe Midas 

14 CacheReflnA 

Next 
IfuReflnA' 
Pipe Midas 

3 IfuReflnA 
Next UseAsrn FF 
PairFull' 

PairHasA'a!9 
MamPPM 

5 
Main Clk Flags 
PairHasA'b!9 
Hold Cflags/2 Mida 
PairHasA!2 

ViclnPair' 
• Midas 
ViclnPalr 

Next 
9 Victim InA' 

Ref Hold Flags 
15 VictimlnA 

- Midas 
FSinPair' 

Pipe Midas 
FlushStore 

FF MH Flags Mai//2 
EcHasAa!2 

PPM Pair Main/3 Flags 
2 EcHasA' 

Midas 
5 bEcHasA 

C101 

-/4 
EcHasAb 

Ref 
EcWantsAdl' 

[14.91 
Hold Vic 
VicMem'" 

FlushlnA 

loFetchlnA 

HilOrEc 

ViclfMiss' 

CacheReflnA Hold Next 
14 AwantsDifHit' 

IfuRefln.A 

loRetlnA' 

loStorelnA 

HitColDirtv 

ForceDirt Miss 9 
bEchasA 10 
Victim InA 11 
FIUshSt·xe 12 

13 
ViclnPair' 12 

elk 
FSinPair' 

ClkNext 
VicOrFS1C 

Possible states for Pair: 
PairFull and one of: 

CacheRef (Fetch or Store) 
Prefetch 
lfuRef 
10Fetch 
10Store 
Map" 
Flush 
DummyRef {just PairFullJ 
Victim 
FlushStore 

PairFu/l' 

I Designer I Rev Date Page 

Lampson B", 7/02/79 17 
.• --------,--- -------._--- ---- ------------ -



AwantsMaplfMiss 
ViClfMisS' 

CJ Hita 

AwantsDifHit' 
Hlt'b!5 
AcanhaveD 

PairFull' 

EcHasA' 
PAl 

~
free for this case 
Hit'a!1 
Dbus AcanhaveO' 
BLret 
IfuReflnA' 

o 

~
free for this case 
SH'Bb 
Hlra!1 
BLret 
Dbus 4 

Store"lnA' 5 

~ 
U')BUF 

Hold 
EcWantsA 

PairFull' 

MAP 

loStorelnA 
Victim InA' 4 

5 

10 

11 

7 
6 
4 
5 

7 

6 

C102 
ST (Store Transport) 

XEROX Project Drawing 

PARe Dorado 

3 

AcanhaveMa 

NoRef 
akeD"Dbuf 
astD .. Dbuf " >Afree 

25.61 

Note: the Store"lnA term in DbufHold 
makes up for the one cycle delay in 
FastD"Dbuf 

IfuAcklfHit' 

Hit'a!1 

WantProcRef 

PrivReflnPair 

Ref Hold' 

Hold!1 
WantProcRef'!3 
WantPrivRef 

AwST'vAfree 

DO NT need Afree to start ST 
StartST is computed on X 
as AwantsST & STfree 

STMidas 
9 Afree' 

ST 
15 AwST'vAfree 

C102 wire-or 

Pair 
KillifuRef 

Pair 
Store" 

IfuRef 

ProcRef not PrivRef 

14 StartSTdurin A' 

Next· 
File 

MemC18.sil 
Designer 

Lampson 

5 

clkO'Db 11 

Store'" 10 

Hia 11 
NOTclk1' 
clk1B 

7 

clkO'Da 9 

Afree' 6 

Rev 

2 

.. 

elk Pair/2 Midas 
AwasFree' 

Hold Midas 
AtookST 

Be 7102/79 



~~ 

U rHi '" 
SH'Ba 

Brlo'" 11 

Enable MemB in SH when 
BR is being written even if 
there isn't a ref. 

MC141 
12 

00 11 DO 

9 01 01 

6 02 02 
03 03 

7 
SR' k2 10 
5L' 

clkO'A 

0 14 
EO' 

e24 

RO' 
Rl' 
R2' ~ 
R3' -

E' 

74 
FF.4! 15 

FF= 16x 
MC162 6 

18 00 5 FF.5' 14 
S4 

01 
4 

02 3 FF.6' 9 52 03 13 
04 12 

FF.7' 7 Sl 05 11 
06 
07 

10 

[10.3J 
A=l' 

071 B=6&PCHP 

FF = 12x 
MC161 6 

110 
00' 5 FF.5' 14 

S4 
01' 

DisBR 

MemBase.O 
EnMemB' 

87 MemBase.l 

90 MemBase.2 

91 ~M~em~B~as~e~.3~ __ ~~ 

94 MemBase.4 

Midas (4) 
14 Pi eAd.013 
15 Pi eAd.113 
2 Pi eAd.2!3 
3 Pi eAd.3!3 

[10.3] 
FF.5! 

FB=2'OrIP 
75 

wire· or 
FB = 6&PCHP')' 78 

FF.6! 

79 
FF.7! 

FB=6&PCHP' 
wire-or 

[16.7-40J MC176 
5 
6 

00 

7 
10 
11 
12 

PrC!k1'Ob 

MC176 
5 00 QO 
6 01 01 
7 

10 02 02 

11 03 03 

2 

2 
3 
4 
~3 
14 

£8.9) 
MemB.O' 

MemB.O 

MemB.1'12 

MemB.1!2 

MemB.2'12 

MemB.212 

MemB.3'12 

MemB.312 

MemB.4'12 

MemB.412 

a/l the unprimed 
signals are muffled 

PairHasA'a!5 12 

reSH'x 13 

"Pi eO 
"Faultlnfo! 
Proc8rn"'! 
Mer'" 
MerD ... ·! 

02' 04 Q4 
FF.6' 9 82 03' 

1 
D5 Q5 5used for MdDly' 

04' CI9 
FF.7' 7 81 05' 9 

06' PrClk1'Ob 

0 07' 

FB=2'OrIP 

XEROX Project Drawing File 

PARe Dorado FF decod!ng, P;peAd, MemS MemC19.sil 
___ ~. _______ . __ .------_---.-_-l_ 

Designer 

Lampson 

OisPipe4.l5 

Rev Date Page 

Be 7/01/79 19 
.. --- -------_._----- ---



ProcVA.04 6 
Herelam Hib 5 
WantCHdiy' 4 
ProcVA.07 3 
ProcVA.08 11 
ProcVA.09 12 
'IrocVA.l0 13 
ProcVA.11 14 

OMadr.09 10 
OMadr.l0 9 
OMadr.11 7 

OMadr.05 

ProcVA.12 6 
ProcVA.13 5 
ProcVA.14 4 
ProcVA.15 3 
ProcVA.16 11 
ProcVA.17 12 
ProcVA.18 13 
ProcVA.19 14 

OMadr.09 10 
OMadr.l0 9 
OMadr.l1 7 

OMadr.05 

MemB.O 6 
ProcVA.05 5 
ProcVA.06 4 
MemB.1!1 3 
ProcVA.20 11 
ProcVA.21 12 
ProcVA.22 13 
ProcVA.23 14 

OMadr.09 10 
OMadr.10 9 
OMadr.l1 7 

OMadr.05 

"rocVA.24 6 
).'rocVA.25 5 
ProcVA.26 4 
ProcVA.27 3 
ProcVA.28 11 
ProcVA.29 12 
ProcVA.30 13 
ProcVA.31 14 

OMadr.09 10 
OMadr.10 9 
OMadr.l'I 7 

OMadr.05 

PVA 
00 
01 a17 
02 
03 Z~ 
04 

05 1000 06 
07 

Aad.Oa!3 6 AAD 
Aad.1a!3 5 00 

a22 Aad.2a!3 4 01 

Aad.3a!3 3 02 

Aad.4a!3 11 03 Z 15 M04 

Aad.5a!3 12 04 

Aad.6a!3 13 05 1040 
Aad.7a!3 14 06 

07 

Victim.O' 6 
Victim.l' 5 
NextV.O' 4 
NextV.l' 3 
MiscHold' 11 
MOhold' 12 
RefHoid' 13 
BLretrv 14 

MUl64 
S4 
82 
81 E' 

OMadr.09 10 MUl64 

OMadr.l0 9 54 

OMadr.l1 7 82 
81 E' 

OMadr.09 10 
OMadr.10 9 
OMadr.ll 7 

21 OMadr.05 21 OMadr.05' 

00 
01 b17 
02 
03 Z 115 MOl 
04 
05 1010 
06 
07 

MapAd.l 6 MAP 
MapAd.2 5 00 AD 
MapAd.3 4 01 h23 

MaoAd.4 3 02 

MaoAd.5 11 03 Z 115 M05 

MaoAd.6 12 04 

MapAd.7 13 05 1050 
MaoAd.8 14 06 

07 

AwasFree' 6 
Obusv 5 
ObufBusv 4 
AtookST 3 
SorneExtHold' 11 
Afree' 12 
Start Map' 13 
Awants'-1aoF8' 14 

MUl64 
S4 
82 
81 E' 

OMadr.09 10 MU164 

OMadr.10 9 S4 
OMadr.ll 7 82 

81 E' 

OMadr.09 10 
DMadr.l0 9 
OMadr.l1 7 

21 OMadr.05 21 MeR OMadr.05' 

00 
01 c3 
02 
03 Z ~ 
04 
05 1020 06 
07 

dVA"Vic 6 
ForceOirtvMiss 5 00 

UseMcrV 4 01 kl0 

OisBR 3 02 

OisCflaas 11 03 Z 115 M06 

OlsHold 12 04 

NoRef 13 05 1060 
MiscPCHP' 14 06 

07 

Store<-lnA 6 
loStorelnA 5 
Mao"lnPair' 4 
FlushlnA 3 
PrefetchlnA 11 
IluReflnA 12 
loReflnA' 13 
CacheReflnA 14 

MUl64 
S4 
82 
81 E' 

OMadr.09 10 MU164 

OMadr.10 9 S4 
OMadr.l1 7 82 

81 E' 

DMadr.09 10 
OMadr.l0 9 
DMadr.l1 7 

21 OMadr.05 21 DMadr.05' 

00 
01 a2 
02 
03 Z ~ 
04 

051030 
06 
07 

MUl64 
S4 
82 
81 E' 

21 

HIT MapAd.O 6 
PrivReflnPair 5 
Vic!nPair' 4 
FSinPair' 3 
bEcHasA 1i 
KilliluRef 12 
"'PrVMow 13 
PairFull' 14 

DMadr.09 10 
DMadr.10 9 
OMadr.11 7 

DMadr.05' 

CoIVic.O 6 
DO CoIVic.l 5 

HilColVA.par 4 01 kl1 

HitColDirtv 3 02 

Hita 11 03 Z 1511.107 

MemB.2!3 12 D4 
MemB,3!3 13 05 1070 
MemB.4!3 14 06 

07 

OMadr.09 10 MUl64 

DMadr.l0 9 S4 
OMadr.ll 7 82 

81 E' 
DMadr.05 21 

~ MC176 I? 
00 00..,; 

=0~M~a~dr:,;:.0::;2~--::-I 01 Ql 3 OMadr.Ol wire··or MOO 6 
"'0""M"'a""d'-"r.0"'3<-_...;7'-l 02 Q2 4 OMadr.02 ~i 00 
=0~M~a~d:,;:r.0"'4=--"'10"_l 03 Q3 13 DMadr.03 MD2 4 01 123 

00 
01 f22 
02 
03 Z 
04 

05 1100 06 
07 

MU164 
S4 
82 
81 E' 

21 

00 
01 114 
02 
03 Z 
04 
05 
06 1110 07 

MU164 
S4 
82 
81 E' 

2 

00 
D1 121 
02 
03 Z 
04 
05 1120 06 
D7 

MU164 
S4 
82 
81 E' 

2 

DO 
01 118 
D2 
03 Z 
04 
05 1130 06 
07 

MU164 
S4 
82 
81 E' 

21 

HOLD 
PipeAd.0!4 
PloeAd.l!4 
pTr:JeAd.2!4 

15 MOO 
PlpeAd.3!4 

Cache/Page 
Con fig 
seep 23 
Hia 

OMadr.09 
DMadr.10 
OMadr.11 

NEX OMadr.05' T 
HOLD) (part of 

15 MOl 

PAl R 

~ 

PAIR 

.1§...MD3 

",0""M;>,a""d,-"r.0",5<-_.:..11;..! 04 Q4 14 OMadr.04 M03 3 02 
OMadr.OS 12 15 OM d 05 M04 11 D3 Z 15 OMuxOata 

==~'---.=.j 0: C~~ ~2 a1: r. 15 DMadr.05' ~g~ ~~ g; wire-or 

M07 14 06 
~ro ~ 

=0f:Mi"'a":,dr,-,:.0,,,,7:---t--.,5~ DO QO 2 DMadr.06 10 S4 MUl64 
:::0~M~a~dr~.0~8'---t--.,6::-1 01 Ql 3 OMadr.07 ~ 82 
=0.;::M?,a".dr~.0:::;9:-, ~1--:-:7~ D2 Q2 4 OMadr.08 I 81 E' 
=0""M",a~dr",-.1,-,0,--+-1.:..:0'-l 03 Q3 13 OMadr.09 
.:::D.:.:.M""a~dr:.;...1:..;1"---t-1o-:1~ 04 Q4 14 DMadr.l0 OMadr.Ol 2 

186 I-"'D'i-M"'u""xO::.;a:::..:t""a!'--____ -I-'l~2 05 Q5 15 OMadr.l1 ~=~---~----.::..( 
wire-or O CI24 OMadr.02 5 alh ::::; 2 Decode 1000-1177: 

9 J~C195 DMadr.1-4:0100 
DMadr.03 u 

187 OMuxClk! 13 'O~9-L __ ...J 1221> 2 
II ) DMadr.04 5 

1ij22g )15} 'MC103 
I,L/MC103 

6 
5 
4 
3 

~ 12 
13 
14 

10 
9 
7 
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PIPE· 
00 AD 
01 111 
02 
03 Z 
D4 

115 MD4 

05 1140 06 
07 

MU164 
S4 
82 
81 E' 

2j 

1150 

1160 

1170 

Page 
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() 

005 MemSH!% 

009 CLK.mc'% 

012 MemClkEnable'a!9 

008 CLKEnable'b! 

clkO'B 11 
HoldOrlP!3 9 
BrLo'" 10 

reClk1'AB!1 7 
AwasFree' 5 
DontLdProcVA 6 

leClkO'Ca 
Di 'VlcOrAB!1 
CVAO ... • 

CVA1'" 

CVA2+-' 

reClkO'Cb 

CVA3'" 

reClkO'Cd 
VlcMem"" -
AfreeOrEc'a 

Hia! 

13 WrBrLo'a% 

eBb 
12 WrBrLo'b% 

14 WrBrLo'c% 
210 PostClock 

LdProcVA'Aa% 
LdProcVA'Ab% 

WrCVAO'a% 
WrCVAQ1i& 

WrCVA1'a% 
WrCVA1'b% 

WrCVA2'a% 
WrCVA2'b% 

WrCVA3'a% 
WrCVA3'b% 

WrVicMem'% 

Clock distribution 

reFHCa!2% 
reFHCb!2% 
reSH'BO!2% 

reClk1'ABl2% 
reClk1'B% 
reClk1'O!1 % 

reClkO'Ca% 
reClkO'Cb% 
reClkO'Cc% 

reSH'BO!1 SH'A% 
reClkO'Cd% SH'Ba% 
reClkO'O% SH'Bb% 
reClkO'B% 

clkO'B WrBrHi'a% 
HoldOrlP!3 WrBrHi'b% 
BrHi'" PostClock 

reClkOO% 

LdProcVA'B% 
LdProcVA'O% 

LdVA'B% 

reClk1'B e02'a% 
PawHasA'a!5 e02'b% 
VicOrFS1C e02'c% 

reC!k1'B 
Mcr~' LdMcr'% 
HoldOrlP!3 

reClk1'B clk1B% 
clk1'B!2% 

reClkO'B clkO'A% 
clkO'B% 

MapAd must be 

low by 12,8 before clkO of StartMap 
reSH'BO!3 7 

to: let row lvIapAd through by 6 before clkO 

high from clkO or StartMap to 27,5 after NOT preCtkO' 
to: hold row MapAd """re""C,-:;lk""O""D:"""' __ =-<:l 

AcanhaveMa 
low by 2,8 before clkO after StartMap 

to: let col MapAd through by 4 after ctkG 

.,...]3 
=,,=::~==,,",,,"--,-;,...a.J17bo '.,.;14 LdPair'% 

~12 
~~12 

~~="*'~-~)t17a i WrP!pe~ 
~) 210 

13 clkO'Oa% 
12 c!kO'Db% 

clkO'Oc'lb 

reClk1'D!O 
AcanhaveMa LdVA'O% 

reClk1'D!0 
clk1'Db% 
clk1'Dc% 

LdVNV'% 

PrClk1'Oa% 
PrClk1'Db% 
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@Mar 
0/8 

A a 

BMux 
0/8 

181 
I~ lfuData Mar 

7/15 
BMux 

93 dDad.02-10 
64i 

CLKEn ClkSync 
CLK.mem R~ Rfsh 

b 168 c 153 d 137 e 124 f 109 /15 g 80 h 48 j 33 k 20 I B 

1 RMar 0189 
DMadr.2,5 

195i 

BD0189 BMar I BVlux dnv~r I 
2~~~~.12 231011 451213 671415 

3 

MU 
ProcVA 

24·31 

dVA but 
22·27 
195 

Proc 
197 

5·7,13·15 
195i 

MU 
PrVA56,20·23 
MemB.0·1 

ProcVA & dr 4-13 I 
197 5/20.6/21 197 

4 i I 24·27 
i I 181k 

Adder 28·31 II 
181k 

4·7 Adder 12·15 I 
181k 181k 

Cout.24' 51 prOC'A&drl 
197 2025176 

117 
I lfUO/I R 24-3 h 

• 173 173 .. r 
BR latch 

4,20·23 
175 . 

6 1 20.23 L 
181k 

Adder H2o.23 I 
181k 

7 ~VAbLJf'20'231 dAad. D-3 muxi 
~VA.~~~;021 1662 1662 I 

8 Aada Aad'a Aadb 

Cach~ flags 

Base register RAMs 

24·27 

145 

Aad'b 

28·31 

LdProcVA' 
WrBrHi' 

20·23 

145 

Cflags reg 

210 176 ' 

2·5 

158 

8·11 
181k 

CouI12,20' 

179 

-+ 
MemB,1·4 

101 

(,'!"'RMar 

100 

6·9 10·13 
MemB<-37 I ... Pipe015' PipeVAdly 

28·31 dOad 2- 3 158 

Pipe20- 1 
PipeAd!2 

Pipe4-1 ~ 
PipeAd!1 

Adder 

I 
I 

16·19 I 
181k 

1662 F16 . 

VA' 
Hib 

17-27 
176 

PipeAd!3 

141 . 

Pipe 
16·19. 

PioeAd!4 

prOCfA&drl 
197 1419 176 

5,8·11 
175 

RR latch 7,12.15 I sAad.0·5 r-"e:16.;9' ... 
175 197 

8·11 

145 

New 
174 

~ase reg ister RA fJls 

16·19 12·15 

Clocks • 

4·7 

145 

Mcr 

176' 

Clock 
210 

PipeTa 
F16 

145 

disPipe/3 
+-Pipe15' 

103 

MemB,OI 
)"'ec,pSH 

105 

FF 
PRclk1 
176 . 

decod-

162 

9 MISS+- ;.;tlags I Ct'~E~reg 
104 104. 176 ' 

sAad 
6·7 

197 
176 • 

ing 
PRclk1 
176 .• 

10 

11 

15 

16 

4/5 
1668 

210 

A bih 16-19 

617 4/5 

~VA/Cfl~gs cloc 's 

617 
1668 

210 

Comp rators 

15-19 

Hold 1660 

1660 Hit 

Cflags 
Victad 105 

16-1 ~ 

CoIVic.0·1 ~~~~~~2 
NewR,HorEc EcKeepsAB 

1662 102 

ClkEn Add' 

Dirty SEBl MU 
Mcr 141 WanlCH 161 

109 • 

Lfetch 
EcwAdly 
ABdlyMCS 

176.1 • 

Cflagsmise 

.. MdDly' II SlartMap 

231 1 .11 121 

Atreel 
AwST/2 
KiI~hl!,Ref 

WrCfl OK WanlPrivRt! -L-.. 
ags FastD"'DbUf--r-

171 • 121 105. 211 102 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

14 

15 

16 

17 
M U P r'.I[ A 4,7 -1 ~ WanlPRdly IfuAcklfHit ProeTchMem Hil HitOrEc' ~~e..fdt~ -+ 

17 2 I DbufBusy 1660 Col = Vic' CI'''cks SIST,"'YicA 
_t;======~+~==~~~2~31~~==~23~1~~;=1~6~60~=.~~~~~~23~1==jtC1~6~7~2~~ ____ ~1~~::~ __ ~=;1~0~3;=~=;~==~ __ _ G ~=W 

l?~eMCS' N~~tI2 M U 
New "'ViclAd 
1672 195i Pair 

18 
A bits ~-11 Comp rators Victao 

18 

19 
8- 1 8·11 VNV dVA.4·11 ,WanIVic! vF?rlcfMet~iss VicOrF51C 

EnYNV '1 vlcM",Rdln IC ISS (E H A) 19 pan y AwDifHit c as 

5.~~======*=======*=======t=====~+;======t=====~~====~~~1~6~62~1f-:j1~70~-tti~lgO:~Z~~==1~0~9==~==1~OgO~~ ___ 

20 stuff Panty I P . I A I 
~ PrVAclk1 "air '1, 

bits 7, 20-21, parity Comp rators Victari 159 101 \EcHasAJ 101 ,... 176 . 

21 
orlJls4-7 4,7,2021or4 4,7,20 Vic.1',loFiAPtCHP,prl2 I 

AchMap l".saAsrndly 
or 4· 7 dDbufBusy MdPend. 

102 176.0. 176 
P~ir, I 

176 

MU 
Pair 

22 
MU 
Aad 

P.SEl12 
23 mkD"'CD. (:=; 195i: 

24 Want Ref 
decodes 

162 

~MdH,dPerr 
dVA.4/par VNV 

107 

dMDhold 

121 

WantPR! 
"peominglH 
"t"lcr,wAR 

103 

RAM 

xxHold 
CacheRef' 

212 

C 
~ 

a 11 b 26 C 39 
FF.O·:j ... MDI .. MD Asel 

XEROX Project Reference 

WanICR,CR' RefH, MdH 
dMDc,PipH 

117 231' 

xxHold ,AiscH, Blrh 
dMiscH·H -' 'J 

210 231' 

dDbufHold 
PCHP 

109 

d 55 

FBdecode 

171 

e 70 I 

M.~ 
xHold/3 
Blretry 

VNV 

VNV VA 4·7,9 

173 . 176 .• 
NexiV' 

WrVlcMem Vic,O' M U 
IP but FF·5·7' 
210 195i 

UseAsrn 1111 .4 Ma lAd, 056 

121 II 173 173 

f 86 199 9 114 h 
PRhold FF.4· 7 MemBase 

File Designer 

astD"Dbuf 
MakeF .. D! 

1660 

78 I 
173 

MemAd 

159 

129 i 
MemAd 5·8 

PARe Dorado Layout MemC22.sil Lampson 

5t ... ,lfuRef Pref,loRef 
Abusy bntLd PrVA! 
105 104 • 

dV' /FS air/3,MDd 
Ie (HoldOrl P) 

117 
101 

Midas/2! 
D"Dbuf 
Pc~63Vic 

Midas 

164 
Ref 

decodes I 
161 

ove head 
176 176 

43 159 k 174 I 
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o 

o 

CACHE CONFIGURATIONS 

4k 16k 
CacheConfig = 3 CacheConfig = 2 

Position Chip Cut (X) or wire (pin-pin) Position Chip Cut (X) or wire (pin-pin) 

a03 195 3x 4x a03 195 3-64-7 
cut 5·6 from 5/20·6/21 connect 5·6 to 5/20·6/21 

a07 195 2-153-4 a07 195 2x4x 
£)iPr VrQ connect 20·21 to 5/20·6/21 cut 20·21 from 5/20·6121 

a05 197 3x 4x d03 197 2x 15x 
read ProcVA.20-21 forCVA read ProcVA.20-21 for row 

b14 1668 remove 
disconnect Aad.O 

c14 1668 remove 
disconnect Aad.1 

e20 113 3x e20 113 3x 
e21 113 3x e21 113 3x 
f20 113 3x f20 113 3x 
f21 113 3x f21 113 3x 

keep parity from comparators 

g20 174 2x g20 174 2x 
keep parity from CVA 

111 164 12x 
make CacheConfig = 2 

PAGE SIZE CONFIGURATIONS 

256 words 1 k words 
PageConfig = 3 PageConfig = 2 

Position Chip Cut (X) or wire (pin-pin) Position Chip Cut (X) or wire (pin-pin) 

i24 159 4x 6x 11x 13x i24 159 11 X 13x 
4-6-11-13-9 11-13-9 
MemRA"OOOO MemRA<-O 0 22 23 

h24 173 3x4x1-2 
MapAd.0"4·5 for 6-7 

i23 173 3x 10x 3-510-12 
MapAd.7,8<-6.7 for 22,23 

111 164 14x 
make PageConfig = 2 

Note: Muffler signals 1144-1147 specify the configu ration as follows: 
1144-1145 are CacheConfig 
1146-1147 are PageConfig 

and the meaning of their values is as listed in the tables above 

I Need information here about the two missing holes I 

XEROX Project Reference 

Position 

a03 

a07 

d03 

b22 

111 

Position 

h24 

i23 

111 

I File 10eSigner 

PARe Dorado Loading information MemC23.sil . Lampson 
~-- . 

16k without parity 
CacheConfig = 1 

Chip Cut (X) or wire (pin-pin) 

195 3-64-7 
connect 5·6 to 5/20·6121 

195 2x 4x 
cut 20·21 from 5/20-6/21 

197 2x 15x 
read ProcVA.20-21 for row 

107 7x 9x 1 4x 1 5x 6-10 
connect 4 to 4/par 
disconnect Perr reporting 

164 11x 
make CacheConfig = 1 

4k words 
PageConfig = 1 

Chip Cut (X) or wire (pin-pin) 

MemRA"20212223 

173 10x 12x 10-312-5 
MapAd.5,6'"5,7 for 20,21 

173 3x 10x 3-510-13 
MapAd.7,8+-6,4 for 22,23 

164 13x 
make PageConfig = 1 
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Be 7101/79 23 
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MemC-Rev-Be.ps 15-Sep-80 12:44:26 Page 1 

Page Numbers: Yes First Page: 1 

0 
Columns: 2 Edge Margin: .8" Between Columns: .0" 
Heading: 
MemC-Rev-Be.ps 
COMPONENTS: 

Fl45A: 1 5 7 8 9 10 
14 

F16: 1 5 10 
Fl81K: 1 7 8 9 10 14 
MB071: 1 2 3 4 11 12 

13 
MCI00: 2 17 
MCI01: 16 17 19 
MCI02: 2 • 4 16 17 18 
MCI03: 15 16 18 19 20 21 
MCI04: 2 3 17 
MCI05: 2 16 17 18 19 21 
MCI06: 5 15 18 
MCI07: 5 16 
MCI09: 15 17 
MC113: 1 11 12 
MC117: 14 15 16 17 
MC121 : 2 16 18 
MC135: 18 
MC141: 2 3 19 
MC158: 1 9 10 14 
MC159: 1 4 6 9 10 
MC161: 17 19 
MC162: 16 19 
MC1660: 15 18 
MC1662: 1 4 9 15 16 19 
MC1668: 1 13 
MC1672: 1 4 15 
MC170: 5 

0 
MC171: 2 19 
MC173: 1 4 7 8 9 10 

14 
MC174: 1 2 5 11 12 13 

15 
MC175: 1 7 8 9 14 
MC176: 1 2 3 4 5 7 

8 9 10 14 15 16 
17 18 19 20 

MC179: 14 
MC195: 1 2 4 6 9 10 

14 16 17 18 19 20 
MC197: 1 2 6 7 8 9 

10 14 
MC210: 15 18 
MC211: 16 18 
MC212: 15 17 
MC231: 15 16 18 21 
MU164: 20 
SE210: 21 
SE212: 21 
TERM: 1 7 9 

SIGNAL NAMES: 

(FB=6&PCHP')': 15(1) 19(1) 
+: 1(1) 2(1) 3(1) 4(1) 5(1) 6(1) 

7(1) 8(1} 9(1) 10(1} 11( 1) 12(1} 
13(1) 14(1) 15(1) 16(1) 17(1) IS{l} 
19(1) 20(1) 21(1) 

Aad.O'a!l: 3(1) 13(2} 
Aad.0'a!2: 13(1) 
Aad.0'a!3: 13(2) 

0 
Aad.O'b!l: 3(1) 13(2) 
Aad.0'b!2: 13(1) 
Aad.0'b!3: 4(1) 13(2) 
Aad.Oa!l: 1(1) 2(1} 13(1}-
Aad.Oa!2: 13(1) 
Aad.Oa!3: 13(2) 20(1) 
Aad.Obll: 3(1) 13(2) 

-------- -- ------.- ------- --------------------
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Aad.Ob!2: 13(1) 

0 
Aad.Ob!3: 13(2) 
Aad.l'a!l: 3(1) 13(2) 
Aad.l'a!2: 13(1) 
Aad.l'a!3: 13(2) 
Aad.l'b!l: 3(1) 13(2) 
Aad.l'b!2: 13(1) 
Aad.l'b!3: 4(1) 13(2) 
Aad .. la! 1: 1(1) 2(1) 13(1) 
Aad.la!2: 13(1) 
Aad.la!3: 13(2) 20(1) 
Aad.lb!l: 3(1) 13(2) 
Aad.lb!2: 13(1) 
Aad.lb!3: 13(2) 
Aad.2'a!1: 3(1) 13(2) 
Aad.2'a!2: 13(1) 
Aad.2'a!3: 13(2) 
Aad.2'b!1: 3(1) 13(2) 
Aad.2'b!2: 13(1) 
Aad.2'bI3: 4(1) 13(2) 
Aad.2a!t: 1(1) 2(1) 13(1) 
Aad.2a!2: l3{t) 
Aad.2a!3: 13(2) 20(1) 
Aad.2bll: 3(1) t3(2) 
Aad.2bI2: l3(1) 
Aad.2bI3: 13(2) 
Aad.3'a!1: 3{t) 13(2) 
Aad.3'a!2: 13(1) 
Aad.3'aI3: 13(2) 
Aad.3'bll: 3(1) t3(2) 
Aad.3'bI2: l3(1) 
Aad.3'b!3: 4(1) 13(2) 
Aad.3a!1: t{l) 2{t) l3{t) 
Aad.3a!2: l3(1) 
Aad.3a!3: l3(2) 20(1) 

0 
Aad.3b!1: 3.(1) 13(2) 
Aad.3bI2: t3(1) 
Aad.3b!3: t3(2) 
Aad.4'a!1: 3{t) 13(2) 
Aad.4'aI2: l3(t) 
Aad.4'aI3: 13(2) 
Aad.4'b!1: 3(1) t3(2) 
Aad.4'bI2: 13(t) 
Aad.4'bI3: 4(1) l3(2) 
Aad.4a!1: 1(1) 2(1) 13(t) 
Aad.4aI2: 13(1) 
Aad.4a!3: 13(2) 20(1) 
Aad.4b!1: 3(1) 13(2) 
Aad.4b!2: 13(1) 
Aad.4b!3: 13(2) 
Aad.5'a!1: 3(1) 13(2) 
Aad.5'aI2: 13(1) 
Aad.5'aI3: 13(2) 
Aad.5'b!1: 3(1) 13(2) 
Aad.5'b!2: 13(1) 
Aad.5'b!3: 4(1) 13(2) 
Aad.5a!1: 1(1) 2(1) 13(1) 
Aad.5a!2: 13(1) 
Aad.5aI3: 13(2) 20(1) 
Aad.5b!1: 3(1) 13(2) 
Aad.5bI2: 13( 1) 
Aad.5b!3: 13(2) 
Aad.6'a!1: 3(1) 13(2) 
Aad.6'a!2: 13(1) 
Aad.6'a!3: 13(2) 
Aad.6'b!1: 3(1) 13(2) 
Aad.6'b!2: 13(1) 
Aad.6'b!3: 4(1) 13(2) 
Aad.6a!1: 1(1) 2( 1) 13(1) 

0 
l\ad.6a!2: 13(1) 
Aad.6a!3: 13(2) 20(1) 
Aad.6b!1: 3(1) 13(2) 
Aad.6b!2: 13(1) 
Aad.6b!3: 13(2) 
Aad.7'all: 3(1) 13(2) 
Aad.7'aI2: 1(1) 
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Aad.7'a!3: 13(2) 

0 
Aad. 7'b 11: 3(1) 13(2) 
Aad.7'b!2: 1(1) 
Aad.7'bI3: 4(1) 13(2) 
Aad.7all: l(l} 2{1} 13(1) 
Aad.7a!2: l{l} 
Aad.7aI3: 13(2} 20(1) 
Aad. 7b 11: 3(1} 13(2) 
Aad.7b!2: l(l} 
Aad.7b!3: 13(2} 
Abusy: 2(1} 17(1) 
AbusyForSure: 15(1} IS(l} 
AcanhaveD: 14(1} 15(1} lS{2} 
AcanhaveMap: l(l} 14(1} 15(1} IS{l} 21(1} 
AcanhaveMap': lS(l} 21{2} 
Add'a: 14(2} 16{l) 
Add'b!6: 14{2} 
Add'bl7: 14(1} 
Add'blS: 14(1} 
Add'bI9%: 16(1) 
Afree' : lS(2} 20{1} 
AfreeOrEc'a: lS(2} 2t{2} 
AfreeOrEc'b: 2(1} lS{l) 
ASEL. 0: 16(1} 
ASEL. 0 'mem: 19(1} 
ASEL.I: 16(1} 
ASEL.l'! : 16(t} 
ASEL. 2: 15(1} 16(1) 17{l) 
ASEL.2'! : 16{1} 
At=Curt' : 16{1} 
AtookST: 15(1} lS{l} 20(1) 
AwantsDifHit': 15(1} 17{1} tS(l} 
AwantsMapFS: 15(1} 17{2} 
AwantsMapFS' : 15(1} 17{1} lSC1} 20(1} 
AwasFree' : 17(1} lS{l} 20Cl} 21(2) 

0 
AwST' v Af ree : lS(2} 
bEcHasA: 17(2} 20(1} 
BL1: 2(1} 3(1) 
BL2: 2(1} 3(1) 
BL3: 2(1} 3(1) 
BLretry: 15(1} lS(3} 20(1} 
BMux.OOI: 6(1) 
BMux.Ol!: 6(1} 
BMux.021: 6(1) 
BMux.Q3! : 6(1} 
BMux. 04! : 6(1} 
BMux.05!: 6(1} 
BMux.061: 6(1} 
BMux.071: 6(1} 
BMux.OS! : 6(1) 
BMux.09! : 6(t) 
BMux.IO!: 6(1) 
BMux.ll! : 6(t) 
BMux.12!: 6(1) 
BMux .131 : 6(1} 
BMux.141: 6(1} 
BMux.151: 6(1} 
BrHi+-' : 19(2} 21(1} 
BrLo+-' : 19(2} 21(1) 
CacheRef'IO: 17(1} 
CacheRef'!l: 17{2} 
CacheRefInA: 5(1} 17(3} 20(1) 
CacheRefInA' : 16(1} 17{I} 
CacheRefInEc11 : 5{1} 
CBHold: 15(1} 
CflagsO+-' 2(1} 21(1) 
Cflagsl+-' 2(1} 21{ I} 
Cfl ags2+-' 2(1} 21(1} 
Cflags3+-' 2{1} 21( I} 

0 
CflagsCE' 1 : 2{1} 
Cfl agsCE' 2: 3(1} 
Cfl agsCE' 3: 2(1) 
CflagsCE'.4: 3(1) 
CflagsCE'!5: 3{1} 
Cflags+-' : 2(2) 19(1) 
CHoldReq: 15(1) 
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ClK.mc'%: 21(1) 

0 
clkO'A: 5(1) 19(1) 
clkO'A%: 21(1) 
clkO'B: 21(2) 
clkO'B%: 21(1) 
clkO'Oa: lS(2) 
clkO'Oa%: 21(1) 
clkO'Ob: lS(l) 
clkO'Ob%: 21(1) 
clkO'Oc: 15(1) 
clkO'Oc%: 21(1) 
clkl'Bll: 2(1) 
clkl'B!2%: 21(1) 
clkl'BI3: 1(1) 
clkl 'Oa: 15(1) .16(2) 
cl kl' Oa%: 21(1) 
clkl'Ob: 16(2) 
clkl'Ob%: 21(1) 
clkl'Oc: 15(2) 
clkl'Oc%: 21(1) 
clklB: lS(l) 
clklB%: 21(1) 
ClKEnable'bl: 21(1) 
C012' : 14(2) 
COl6' : 14(2) 
C020' : 14(2) 
C024&Addll: 1(1) 9(1) 
C024&Add!2: 14(1) 
C024&AddI3: 9(2) 
C024'vAdd'!1: 1(1) 9(1) 
C024'vAdd'!2: 14(1) 
C024'vAdd'13: 9(2) 
COS' : 14(2) 
COl.O'! l: 2(1) 5(1) 
Col. 0' 12%: 15(1) 

0 
CoLO'13: 4(1) 
Col.O' !4: 4(1) 
COl.l'll: 2(1) 5(1) 
CoLl'!2%: 15(1) 
CoLl'13: 4(1) 
Col. 1 '14: 4(1) 
ColVic.O: 2(1) 5(1) 20(1) 
ColVic.O%: 15(1) 
ColVic.l: 2(1) 5(1) 20(1) 
COlVic.l%: 15(1) 
CVAO.4/par: 5(1) 11(1) 
CVAO+-' : 2(1) 21(1) 
CVA1. 4/par: 5(1) 11(1) 
CVA1+-' : 2(1) 21(1) 
CVA2. 4/par: 5(1) 11(1) 
CVA2+-' : 2(1) 21(1) 
CVA3.4/par: 5(1) 11(1) 
CVA3+-' : 2(1) 21(1) 
dAad.O'Il: 9(1) 
dAad.0'12: 9(1) 
dAad.O' !3: 13(1) 
dAad.l'! 1: 1(1) 
dAad.l'!2: 1(1) 
dAad.l'13: 13(1) 
dAad. 2' 11: 9(1) 
dAad.2'!2: 9(1) 
dAad.2'!3: 13(1) 
dAad.3'!1: 9(1) 
dAad.3' 12: 9(1) 
dAad.3' !3: 13( 1) 
dAad.4: 9(1) 13(1) 
dAad.5: 9(1) 13(1) 
dAad.6: 10(1) 13(1) 
dAad.7: 1(2) 

0 
Oad.OO: 15(1) 
Dad.Ol: 15(1) 
dBlO: 2(1) 15(1) 
dBLl: 3(1) 15(1) 
dBl2: 3(1) 15(1) 
dBl3: 3(1) 15(1) 
ObufBusy: 18(1) 20(1) 
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DbufBusy' : 16(1) lS(l) 

0 
Dbuf'" : lS(l) 
Dbusy: 15(1) 16(1) lS(3) 20(1) 
DcomingForCt' : 16(1) 
dDad.02! : 9(1) 
dDad.03!: 1(1) 
dDad.04! : 9(1) 
dDad.05! : 9(1) 
dDad.06! : 9(1) 
dDad.07! : 9(1) 
dDad.OS! : 10(1} 
dDad.09! : 1(1) 
dDad.l0: 10(1) 
dDad.11 : 10(1) 
dDad.12: 10(1) 
dDad.13: 1(1) 
DdataGood' : 16(1) 
dHitPerr: 5(1) 
Dirt yO : 2(3) 
Dirtyl: 2(3) 3(1) 
Dirty2: 2(3) 3(1) 
Dirty3: 2(3) 3(1) 
DirtyloFetchlnA': 17(1) 
DirtyVicOrAB!l 21(1) 
DirtyVicOrAB!2 2(1) 18(1) 
Di rtyVicOrAB! 3 17(1) 
DisBR: 5(1) 19(1) 20(1) 
DisCflags: 2(1) 5(1) 20(1) 
DisHold: 15(3) 20(1) 
DisHold! : 5(1) 
DisPipe20-31: 14(1) 19(1) 
DisPipe4-15: 14(1) 19(1} 
DMadr. 01: 20(2) 
DMadr.02: 20(3) 
DMadr.03: 20(3) 

0 
DMadr.04: 20.( 3) 
DMadr.05: 20{10} 
DMadr.05' : 20(6} 
DMadr.06: 20(2) 
DMadr.07: 20(2) 
DMadr.08: 20(2) 
DMadr.09: 20(15) 
DMadr.l0: 20(15) 
DMadr.11 : 20(15) 
dMDhol d' : 15(1) 16(1} 
dMissO. 04-11! 1: 1(1) 11(1} 
dMissO.04-11!2: 11{1) 
dMissO.04-11!3: 15(1) 
dMissO.12-15!2: 12(1) 
dMissO.12-15!3: 15(1) 
dMissO.16-19!1: 2(2) 
dMissO.16-19!2: 12(1) 
dMissO.16-19!3: 15(1) 
dMiss1.04-11!1: 1(1) 11(1) 
dMissl.04-11!2: 11(1) 
dMi ss 1. 04-1113: 15(1) 
dMiss1.12-15! 2: 12(1) 
dMiss1.12-15!3: 15(1) 
dMiss1.16-·19! 1: 3(2) 
dMiss1.16-1912: 12(1) 
dMiss1.16-19!3: 15(1) 
dMiss2.04-11!1: 1{ 1) 11(1) 
dMiss2. 04-11! 2: 11( 1) 
dMiss2.04-11!3: 15(1) 
dMiss2.12-15!2: 12(1) 
dMiss2.12-15!3: 15(1) 
dMiss2.16-19!1: 3(2) 
dMiss2.16-19!2: 12(1) 
dMiss2.16-19!3: 15(1) 

0 
C!Miss3.04-11!1: 1(1) 11(1) 
dMiss3.04-11!2: U( 1) 
dMiss3.04-11!3: 15(1) 
dMiss3.12-15!2: 12(1) 
dMiss3.12-15!3: 15(1) 
dMiss3.16-19!1: 3(2) 
dMiss3.16-19!2: 12(1) 
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dMiss3.16-19!3: 15(1) 

0 
DMuxClk! : ZO(l) 
DMuxData: ZO(l) 
DMuxData! : ZO(l) 
DontLdProcVA: 17(1) Zl(Z) 
dPipeOZAd.O: 19(1} 
dPipeOZAd.l: 19(1} 
dPipeOZAd.Z: 19(1} 
dPipeOZAd.3: 19(1} 
dVA.04: 5(1} 7(1) 11(1} 
dVA.05: 7(1} 9(1) 
dVA.06: 1(1} 7(1} 
dVA.07: 5(1} 7(1) 11(1} 
dVA.OS: 5(1) 7(1) 11(1) 
dVA.09: 5(1} 7(1) 11(1) 
dVA.I0: 5(1) 7(1) 11(1) 
dVA.11: 5(1) 7(1) 11(1) 
dVA.IZ: 5(1} S(1} lZ(l} 
dVA.13: 5(1} S(l) lZ(l} 
dVA.14: 5(1} S(l} lZ(l} 
dVA.15: 5(1} S(l) lZ(l) 
dVA.16: 5(1) S(l) lZ(l) 
dVA.17: 5(1) S(l) lZ(l) 
dVA.18: 5(1} S(l) lZ(l) 
dVA.19: 5(1) S(l} lZ(l} 
dVA.21: 1(1} 
dVA.5/Z0!6 5(1) 7(1) 9(1) 
dVA.5/Z017 11(1) 
dVA.5/Z0!S 9(1} 
dVA.5/Z019: 9(1} 
dVA.6/21!6: 1(1) 5(1) 7(1) 
dVA.6/Z117: 1(1) 
dVA.6/Z1!8: 1(1) 
dVA.61Z1!9: 1(1} 
dVA+-Vic: 5(1} 15(1} 16(1} ZO(l} 

0 
EcHasA' : 1(1} 2(1) 5(1) 14(1) 15(1) 17(1) 

lS(l) 
EcHasAa!l: 19(1) 
EcHasAal2: 17(1} 
EcHasAal3: 1{1} Z(l) 15(1} 
EcHasAb: 15(1) 17(4) 
EcKeepsAbusy: 15(1) 18(1) 21(1} 
EcWantsA: 15(2} 17{2} 18(1) 
EcWantsAdly: 16(1) 17{ 1) 
EmuOrFT' : 16(1) 17(1} 
ExtHoldReq: 15(1} 
FA=l': 15(1) 19(1) 
FastAdd': 1(1) 14(1) 
FastAdd'%: 16(1} 
FastD+-Dbuf: 18(1) 
FB=2'OrIP: 19(2) 21(1) 
FB=6&PCHP' : 15(1) 19(2) 
FF. Omem': 16(1) 
FF .1mem: 16(1} 17(1) 
FF .2!: 19( 1) 
FF .31: 19(1) 
FF.4! : 19(1) 
FF .51: 19(1) 
FF.5' : 19(3) 
FF.6! : 19(1} 
FF.6' : 19(3) 
FF.7! : 19(1} 
FF. 7': 19(3) 
FlushInA: 2(1} 4(1) 15(2) 17(3) 20(1) 
FlushStore: 5(1) 15(1) 17(3) 
Fl ush+-' : 17(2) 
ForceDirtyMiss: 2(1) 5(1) 17(2) 20(1) 
ForceMiss: 15(4} 17(1) 
FSinPair': 17(2) ZO(l} 

0 
G1Z-15' : 14(2) 
G16-19': 14(2) 
G20-23' : 14(2} 
G24-27' : 1(1} 14(2) 
G28-31': 1{1} 14(3) 
Gnd: 1{ 1) 2(1} 3(1) . 4{ I}. 5(1) 6(1) 

7(1) S{l) 9(1) 10(1} 11( 1) 12(1) 
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13{1} 14(1} 15{1} 16(1) 17(1) lS{I) 

0 
19{1} 20(1) 21(1) 

Hia: 1{2} 14(1} 15(1) lS(2) 20(1) 
Hial: 21(1} 
Hib: 1(1} 6(1} 14(10} 20(1) 
Hib!: 14(1} 
HH'all: lS(3) 
HH 'aI2%: 15(1) 
HH'a!3: 2(1} 16(1) 
HH'bll: 5(1} 
HH'b!2: 2(1} 
HH'b!3: 2(1) 
HH 'bI4%: 15{1} 
HH'b!5: lS{l} 
Hit'bl6: 5{1} . 
HHa: 2(1) 4(1} 15(1) lS{l} 20{1} 
HHCol Oi rty: 2(1) 17(2) 20(1) 
HHColVA.par: 5(1) 20(1) 
HHOrEc: 15(1) 17(1) 
Hold!l: 16(1) lS(l) 
Hold!2%: 15(1) 
Hold!3: 15(1) 
HoldMapBuf: 6(1) 
HoldOrIP!l: 17(2) 
HoldOrIP!2: 15(1) 21(1} 
HoldOrIP!3: 21(3) 
Ifetch+-: 1(1) 14{1} 16(1) 
IfuAck! : 16(1) 
IfuAck' : 16(1) 17(1) 
IfuAckIfHH' : 16(1) lS{l) 
IfuData.O: 9(1) 
IfuOata.l: 9(1) 
IfuOata.2: 10(1) 
IfuOata.3: 1(1) 
IfuOata.4: 10(1) 

0 
IfuOata.6: 10(1) 
IfuOata.6: 10(1) 
IfuOata.7: 1(1) 
IfuHold: 16(1) 
IfuRefInA: 6(1) 17(3) 20(1) 
IfuRefInA' : 17(1) lS(l) 
IfuRefInEcl! : 5(1) 
IgnoreProc: 16(2) 21(2) 
IoFetchInA: 17(2) 
IoFatchInA' ! : 17(1) 
IOHold: 15(1) 
IoRafInA' : 17(2) 20(1) 
IoStorelnA: 2(2) 15(1) 17(2) lS(l) 20(1) 
IoStoreInA' : 15(1) 17(1) 
Kill IfuRef : 17(1) 18(1) 20(1) 
LdMapAd' : 1(1) 14(1) 
LdMapAd'%: 21{1} 
LdMcr' : 4(1) 5(1} 
LdMcr'%: 21(1) 
LdPair' : 17(1) 
LdPair'%: 21(1) 
LdPipeVAdly' : 1(1) 
LdProcVA'Aa: 14(1} 
LdProCVA'Aa%: 21{1} 
LdProcVA'Ab: 14{1} 
LdProcVA'Ab%: 21(1} 
LdProcVA'S: 1(1) 
LdProcVA'B%: 21{1} 
LdProcVA'O: 5(1} 
LdProcVA'O%: 21(1) 
LdVA'B: 14(1) 
LdVA'B%: 21(1) 
LdVA'O: 1(1) 
LdVA'O%: 21(1) 

0 
LdVNV' : 4(1) 
LdVNV'%: 21(1) 
Lfetch+-: 6(1) 16(1) 
MakeO+-CO: 2(1) 
MakeO+-Obuf: 18(1} 
MakeF+-O! : 18(1) 
MapAd.O: 7(1) 20(1) 

------ --------------- ------ - ----- ---- ----- ---- ---
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MapAd.l: 7(1) 20(1) 

0 
MapAd.2: 8(1) 20(1) 
MapAd.3: 8(1) 20(1) 
MapAd.4: 8(1) 20(1) 
MapAd.5: 9(1) 20(1) 
MapAd.6: 1(1) 20(1) 
MapAd.7: 9(1) 20(1) 
MapAd.8: 9(1) 20(1) 
MapRfsh' : 18(1) 
MapTroublelnEc1: 2(2) 
MapWait-O: 18(1) 
Map'" : 17(2) 
Map"InPair': 17( 1) 20(1) 
MAR.OO': 6(1) 8(1) 
MAR. 01': 6(1) 8(1) 
MAR. 02': 6(1) S{l) 
MAR. 03': 6(1) S{l) 
MAR.04' : 6(1) 9(1) 
MAR. 05': 1(1) 6(1) 
MAR.06' : 6(1) 9(1) 
MAR. 07': 6(1) 9(1) 
MAR.OS' : 6(1) 9(1) 
MAR.09' : 6(1) 9(1) 
MAR .10': 6(1) 10(1) 
MAR. 11' : 1(1) 6(1) 
MAR .12' : 6(1) 10(1) 
MAR.13': 6(1) 10(l} 
MAR .14' : 6(1) 10(1) 
MAR.15': l(l} 6(1} 
McrO'" ! : 19(1) 
Mcr'" : 19(1} 21(1) 
MOO: 20(3) 
MOl: 20(3) 
M02: 20(3) 
M03: 20(3) 

0 
MD4: 20{3} 
MD5: 20(2) 
M06: 20(2} 
MD7: 20(2} 
MDhold': 15(1} 20(1} 
MDMtag' : l6{1} 
MDpending': 15(1) l6{1} 
MemAd.5! : 9{1} 
MemAd.6!: 9(1) 
MemAd. 7!: 10(1) 
MemAd.8! : 1(1) 
MemB.O: 1(1) 14(6} 19(1} 20(1} 
MemB. 0': 1(1) 14(6) 19(1) 
MemB.1!l: 1(1) 14(2) 20(1} 
MemB.1!2: 19( 1) 
MemB.l!3: 14(4) 
MernB.l'!I: 1(1) 14(2} 
MemB.l'12: 19(1) 
MernB.l'13: 14(4) 
MernB.2!1: 1(1) 14(2) 
MernB.2!2: 19(1} 
MemB.2!3: 14(4) 20(1) 
MemB.2'!I: 1(1) 14(2) 
MemB. 2'! 2: 19(1) 
MemB.2'!3: 14(4) 
MemB.3!1: 1(1) 14(2) 
MemB.312: 19(1) 
MernB.3!3: 14(4) 20(1) 
MemB.3'!1: 1( 1) 14(2) 
MemB.3'!2: 19( 1) 
MemB. 3' !3: 14(4) 
MemB.4!1: 1(1) 14(2) 
MernB.412: 19( 1) 
MernB.4!3: 14(4) 20(1) 

0 
MemB.4'!1: 1(1) 14(2) 
MemB.4'!2: 19(1) 
MernB.4'!3: 14(4) 
MemBase.O: 19(1) 
MemBase.l: 19( 1) 
MemBase.2: 19(1) 
MemBase.3: 19(1} 
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MemBase.4: 19(1) 

0 
MemClkEnable'a!%: 21(1) 
MemRfsh: 1(1) 
MemSH!%: 21(1) 
MiscHold': 15(1) 20(1) 
MiscPCHP' : 15(1) 20(1) 
MXHold: 15(1) 17(1) 
NewBL: 2(1) 3(3) 6(1) 
NewDirty: 2(1) 3(3) 6(1) 
NewRef: 2(1) 16(1) 
NewVacant: 2(1) 3(3) 6(1) 
NewWP: 2(1) 3(3) 6(1) 
NextV.O: 4(1) 6(1) 
NextV.O': 4(3) 20(1) 
NextV.l: 4(1) 6(1) 
NextV .1': 4(4) 20(1) 
NoRef; 2(1) 5(1) 18(2) 20(1) 
P12-15'; 14(2) 
P16-19'; 14(2) 
P20-23' ; 14(2) 
P24-27' ; 1(1) 14(2) 
PairFull'; 17(1) 18(2) 20(1) 
PairHasAl1: 2(1) 3(3) 
PairHasA!2: 17(1) 
PairHasA!3; 15(1) 17(1) 
PairHasA'a!10; 5(1) 
PairHasA'a!l1: 12(1) 
PairHasA'a!5: 19(1) 21(1) 
PairHasA'a!6: 12(1) 
PairHasA'a!9: 17(1) 
PairHasA'b!10; 21(1) 
PairHasA'b!l1; 11(1) 
PairHasA'b!5: 11(1) 
PairHasA'b!8; 2(1) 
PairHasA'b!9: 17(1) 

0 
PipeAd.O!l; 14(3) 
PipeAd.0!2; 14(3) 
PipeAd.0!3; 19(1) 
PipeAd.0!4; 1(1) 5(2) 20(1) 
PipeAd.1!l: 14(3) 
PipeAd.l!2: 14(3) 
PipeAd.1!3; 19(1) 
PipeAd.l!4: 1(1) 5(2) 20(1) 
PipeAd.2!1; 14(3) 
PipeAd.2!2: 14(3) 
PipeAd.2!3: 19(1) 
PipeAd.2!4; 1(1) 5(2) 20(1) 
PipeAd.3!1; 14(3) 
PipeAd.3!2; 14(3) 
PipeAd.3!3; 19(1) 
PipeAd.3!4; 1(1) 5(2) 20(1) 
PipeCacheRef: 5(1) 6(1) 
PipeCol.O; 5(1) 6(1) 15(1) 
PipeCol.1: 5(1) 6(1) 15(1) 
PipeFlushStore: 2(1) 5(1) 6(1) 
PipeIfuRef; 5(1) 6(1) 
PipeStore'" ; 2(1) 5(1) 6(1) 
PipeTag: 5(1) 6(1) 
PipeVA.16!1; 6(1) 
PipeVA.16!2: 8(1) 
PipeVA.16!3: 9(1) 
PipeVA.17: 6(1) 8(1) 
PipeVA.18: 6(1) 8(1) 
PipeVA.19: 6( 1) 8(1) 
PipeVA.20: 6(1) 7(2) 9(1) 
PipeVA.21: 1( 1) 6(1) 7(1) 
PipeVA.22; 6(1) 7(2) 9(1) 
PipeVA.23: 6(1) 7 (1) 9(1) 
PipeVA.24: 6(1) 7(2) 9(1) 

0 
PipeVA.25: 6(1) 7 (1) 9(1) 
PipeVA.26: 6(1) 7(1) 8(1) 10(1) 
PipeVA.27: 1(1) 6(1) 7(1) 8(1) 
PipeVA.28: 6(1) 8(2) 10(1) 
PipeVA.29: 6(1) 8(1) 9(1) 10(1) 
PipeVA.30: 1(1) 6(1) 8(1) 10(1). 
PipeVA.31: 1( 1) 6(1) 8( 1) 9(1) 

--------- - ------
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ppclk2'a%: 21(1) 

0 
ppclk2'b%: 21(1) 
ppFH'%: 21(1) 
ppSH'%: 21(1) 
PrClk1'Da: 15(2) 
PrClkl'Da%: 21(1) 
PrClk1'Db: 19(2) 
PrClkl'Db%: 21(1) 
preClkO'B: 21(1) 
preClkO'B%: 21(1) 
preClkO'Ca: 21(1) 
preClkO'Ca%: 21(1) 
p reCl kO' Cb : 21(1) 
preClkO'Cb%: 21(1) 
preClkO'Cc: 21(1) . 
preClkO'Cc%: 21(1) 
preClkO'Cd: 21(1) 
preClkO'Cd%: 21(1) 
preClkO'D: 21(3) 
preClkO'D%: 21(1) 
preClkOD: 21(1) 
preClkOD%: 21(1) 
preClkl'AB!l: 21(1) 
preClkl'ABI2%: 21(1) 
preClk1'AB!3: 21(2) 
preClk1'B: 21(3) 
preClkl'B%: 21(1) 
preClkl'DIO: 21(2) 
preClkl'D!l%: 21(1) 
preClkl'Dl2: 21(2) 
PrefetchlnA: 17(2) 20(1) 
preFH'x: 4(1) 21(1) 
preFHCal1: 13(1) 
preFHCa!2%: 21(1) 
preFHCal3: 13(1) 

0 
preFHCb!l: 13(1) 
preFHCb!2%: 21(1) 
preFHCbl3: 1(1) 13(1) 
preMCSb: 1(1) 
preSH' BDll: 21(1) 
preSH'BD!2%: 21(1) 
preSH'BD!3: 21(1) 
preSH' x: 19(1) 21(1) 
PrHold! : 15(1) 
PrHoldReq: 15(1) 
PrivRefInPa i r: 17(1) 1S(l) 20(1) 
ProcSrn+-' ! : 19(1) 
ProcTag: 16(1) 
ProcTaglnA: 5(1) 
ProcVA.04: 5(1) 7(1) 20(1) 
ProcVA.05: 7(1) 20(1) 
ProcVA.06: 7(1) 20(1) 
ProcVA.07: 7(1) 11(1) 20(1) 
ProcVA.08: 7(1) 11(1) 20(1) 
ProcVA.09: 7(1) 11(1) 20(1) 
ProcVA.10: 7(1) 11(1) 20(1) 
ProcVA.H: 7(1) H{ 1) 20(1) 
ProcVA.12: 8(1) 12(1) 20(1) 
ProcVA.13: 8(1) 12(1) 20(1) 
ProcVA.14: 8(1) 12(1) 20(1) 
ProcVA.15: 8(1) 12(1) 20(1) 
ProcVA.16: 8(1) 12(1) 20(1) 
ProcVA.17: 8(1) 12(1) 20(1) 
ProcVA.18: 8(1) 12(1) 20(1) 
ProcVA.19: 8(1) 12(1) 20(1) 
ProcVA.20: 9(1) 20(1) 
ProcVA.21: 1(1) 20(1) 
ProcVA.22: 9(1) 20(1) 
ProcVA.23: 9(1) 20(1) 

0 ProcVA.24: 9(1) 20(1) 
ProcVA.25: 9(1) 20(1) 
ProcVA.26: 10(1) 20(1) 
ProcVA.27: 1(1) 20(1) 
ProcVA.2S: 10(1} 20(1) 
ProcVA.29: 10(1) 20(1) 
ProcVA.30: 10(1) 20(1) 

-------- - - ------- ---
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ProcVA.31: 1{1} 20(1) 

0 
PrVA.4/Par: 5{1} 11(1) 
PrVA.5120: 9{1} 11( 1) 
PrVA.6/21: 1{2} 
RBMux.04: 6{1} 7(1) 
RBMux.05: 6(1) 7(1) 
RBMux.06: 6(1} 7{1} 
RBMux.07: 6(1) 7{ 1) 
RBMux.08: 6(1) 7(1) 
RBMux.09: 6(1) 7(1) 
RBMux.I0: 6(1} 7(1} 
RBMux.ll: 6(1) 7(1) 
RBMux.12: 6(1) 8(1) 
RBMux.13: 6(1} 8(1) 
RBMux.14: 6(1) 8(1) 
RBMux.15: 6(1) 8{1} 
ReadlnA' : 17(1) 
Ref Hold' : 15(1) 18(1) 20(1) 
Ref Outstanding': 18(1) 
RMar.OO: 5(1) 6(1) 8(1} 
RMar.Ol: 5(1) 6(1) 8(1) 
RMar.02: 4(1) 6Cl) 8(1) 
RMar.03: 4(1) 6(1) 8(1) 
RMar.04: 4(1) 6Cl) 7{1} gel) 
RMar.05: 1(1) 4(1) 6(1) 7(1) 
RMar.06: 4(1) 6(1) 7(1) 9(1) 
RMar.07: 5(1) 6(1) 7(1) 9(1) 
RMar.08: 2(1) 5(1) 6(1) 7(1) 9(1) 
RMar.09: 2(1) 5(1) 6(1) 7(1) 9(1) 
RMar.l0: 2(1) 5(1) 6(1) 7( 1) 10el) 
RMar.ll: 1(1) 2(1) 6(1) 7( 1) 
RMar.12: 6(1) 8(1) 10(1) 
RMar.13: 6(1) 8(1) 10el) 
RMar.14: 6(1) 8(1) 10(1) 
RMar.15: 1(1) 6el) 8(1) 

0 
sAad.O: 9.(1) 13( 1) 
sAad.l: 1(1) 13Cl) 
sAad.2: 9(1) 13Cl) 
sAad.3: 9(1) 13Cl) 
sAad.4: 9(1) 13(1) 
sAad.5: 9(1) 13(1) 
sAad.6: 10(1) 13(1) 
sAad.7: l(2) 
SH'A: l(2) 14(1} 
SH'A%: 21(1) 
SH'Ba: 14(1) 19(1) 
SH'Ba%: 21Cl) 
SH'Bb: 18(1) 
SH'Bb%: 21(1) 
SomeExtHold': 15(1) 20(1) 
StartMap' : 18(1) 20(1) 
STfree: 15(1) 18(1) 
STfree' : 18(1) 
Store'": 17(1) 18(.1) 
Store'"' : 17(1) 18(1) 
Store'"IfCR' : 16(1) 17(1) 
Store'"InA: 2(1) 3(3) 15(1) 17(1) 20(1) 
Store'"InA' : 2(1) 5(1) 17(1) 18(1) 
Store'"InEcl' !: 5(1) 
TaglnEcl! : 5(1} 
Transport' : 18(1) 
UseAsrn: 15(1) 18(1) 
UseMcrV: 4(1) 20(1) 
VA.04: 7(2) 
VA.20: 9(2) 
VA.21: 1(1) 9(1) 
VA.22: 9(1) 10{1} 
VA.23: 1(1) 9(1) 
Vacant1: 2(1) 3(1} 

0 Vacant2: 2(1) 3(1} 
Vacant3: 2{1} 3( I} 
VicIfMiss: 15(1) 17{ I} 
ViclfMiss' : 2(3) 17{2} 18(1) 
ViclnPair: 16(1) 17{ 1) 21(1) 
ViclnPair': 17(2) 20(1} 
VicMem'", : 17{ I} 21(1) 
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VicOrFSIC: 17(1) 18(1) 21(2) 

0 
Victim.OIl: 2(1) 15(1} 
Victim.0!2: 4(1) 
Victim.0!3: 13(1) 
Victim.014: 1(1) 13(1} 
Victim.0!5: 6(1) 
Victim.O' : 4(3) 15(1) 20(1) 
Victim.111: 2(1) 15(1} 
Victim.lI2: 4(1} 
Victim.lI3: 13(1) 
Victim.1!4: 1(1) 13(1} 
Victim.115: 6(1) 
Victim.1': 4(2) 15(1) 20(1) 
VictimlnA: 2(2) 15(1) 17(2) 
VictimlnA' : 17(1) 18(1) 
WantA 1 tRef' : 16(1) 17(1) 
WantCHdly' : 16(1) 20(1) 
WantCondHold: l5(4) 16(1} 
WantCR: l6(1) 
WantCR' : l5{l) 16(1) 17(1) 
WantIfuRef' : 16(1) 
WantPrivRef: 16{l) 18(1) 
WantPrivRef' : l6{l) 17(1) 
WantProcRef: 15{l) 16(1) 18{1} 
WantProcRef'IO: 16{1} 
WantProcRef' ! 1 16(1) 
WantProcRef' ! 2 16(1) 
WantProcRef'13 16(1) 17(1} 18(1) 
WantVic: 17(2) 
WantVic' : 17(1) 18(1} 
WP1: 2(1) 3(1} 
WP2: 2(1) 3(1) 
WP3: 2(1) 3(1} 
WPinEcl: 2(1) 
WrBrHi' a: 14(3) 

0 
WrBrHi'a%: 21(1) 
WrBrHi' b: 14(3) 
WrBrHi'b%: 21(1) 
WrBrLo'a: 1(2) 14(1) 
WrBrLo'a%: 21(1) 
WrBrLo'b: 14(3) 
WrBrLo'b%: 21(1) 
WrBrLo'c: 14(2) 
WrBrLo'c%: 21(1) 
WrCfl agsO' : 2(1) 
WrCflagsO'%: 21(1) 
WrCfl agsl' : 3(1) 
WrCflagsl'%: 21(1) 
WrCfl ags2' : 3(1) 
WrCflags2'%: 21(1) 
WrCfl ags3' : 3(1) 
WrCflags3'%: 21(1) 
WrCflagsOK' : 2(1) 21(1) 
WrCVAO'a: 1(1) 13(1) 
WrCVAO'a%: 21(1) 
WrCVAO'b: 13(2) 
WrCVAO'b%: 21(1) 
WrCVA1' a: 13(2) 
WrCVA1'a%: 21(1) 
WrCVAl 'b: 13(2) 
WrCVAl 'b%: 21(1) 
WrCVAZ'a: 13(2) 
WrCVA2'a%: 21(1) 
WrCVA2'b: 13(2) 
WrCVA2'b%: 21(1) 
WrCVA3'a: 13(2) 
WrCVA3'a%: 21( 1) 
WrCVA3'b: 13(2) 
WrCVA3'b%: 21(1) 

0 
WrPipe02'a: 14(3) 
WrPipe02'a%: 21(1) 
WrPipe02'b: 14(3) 
WrPipe02'b%: 21{ 1) 
WrPipe02'c: 1( 1) 5(1) 
WrPipe02'c%: 21( 1) 
WrPipeCol': 5(1) 
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WrPipeCol'%: U{l) 

0 
WrVicMem' : 4(1) 
WrVicMem'%: U{l) 
XWantsPipe: 15(1) 
+-Config!: 19(1) 
+-FaulUnfo! : 19(1) 
+-MD: 15(1) 16(1) 
+-MDdly' : 16(1) 
+-MDl: 15(1) 16(1) 
+-MDl' : 15(1) 
+-PipeD: 19(Z) 
+-Pipe015' : 6(1) 19(1) 
+-PipeZI: 19(1) 
+-Pipe31: 19(1) 
+-Pipe41: 19(1) . 
+-Pipe5: 6(1) 15(1) 19(1) Zl(l) 
+-PrVACVA: 1(1) 14(2) 16(1) 
+-PrVArow: 1(1) 14(1) 16(1) 20(1) 
+-VictAd' ! 1: 1(1) 13(1) 
+-VictAd'12: 16(1) 
+-VictAd'13: 13(1) 

o 

o 


