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buf f er 262 tesnofs lénkdt tinirgFéqRireiEnts b theBOBED afet R dhly!tidhin %ﬁl 343@ ﬁgn
i nput  bei NG5 in thel event of @adxRips. mmﬁémlésrﬁvaéimbérﬁibame ﬁts ebQﬁuL au{s e
buf f er @l etrethe corponestsfwhishwbuCheeebees sfaaired ifon the BR3SH it dider foltBm@ets 8 Rad Eﬁl%swmﬂ Put
of the buf Brecifiedmmber oP@dlisstates. | nput as the control input to the |atch 255L.
The out puts dﬁetnmammbmentebﬁhﬁsloauszszmnﬁﬁzmfalomngilogueemhf;ons nput to the

cache menof = BUSRBG/CIKS ICWEROr e operation of the conponents of Fig. 3
is describ W%T@“@ﬁ%é/@é{%ﬂ&%mo Fig. 4 toillustrate appro- 4 EP O
34@892081 eP"H‘*i’h $'gs 2 jopigal AND.dhpRReraton " crepresents prgalitn and mmther@szm elgherté1e

di agr ams b FU§ hitve ajseady | §E'@'H?‘bus operation oc- curs, i.e. when
BUSRD beco EE ngé" " o "%1!5‘ P%%F‘t g‘ﬁegmshpwaln Fig¢3. M°'1° particulanty, Fig.
fol | owi ng Jihp E p'c peions, g fiisew 99ing dansitien #idya seeond bigh ¢,
The ti rrg . " st g . > 0% dT Wﬁ?ﬁ?é@ 55?‘6'5’ eB?Pt? he bjgh QWPEFFBW'%V G¥ffesuch

reqUI rement S ndlthlertlag clofteI te (githe éor gq% he tl m ng
requi remanﬁlﬁon' ﬂg)é?l% E%M T] J (882 i?%g e are
St e e a::%me

82385 geney &aamm
the
80386. sbhuthe bitg263hasiowGoingt engﬁ%emadcaa ItBﬂtﬁHI&DngG% sﬁtfé) m % #&
ﬂ ut
K

-

3"

k=3

nMenory by b gabblleB@AME)2hows-tife oufplit fthk ko

82385 conpsigralundérgded @ high héing tRASIA] thd dahd d&ﬁaurrerﬁéﬂsﬁ&ﬂiﬁ@&u%e el

10 Fi glt is4nig when BOWE\Goeb high tétftiCutpGtiof hb Gaté Gk figie€blthat manOfnl?J\ﬁrké:&Lﬁ

t he DCWEA easitnesiby heWgiEgatngtransition af DCWEEAS ix@brtin $h6 third ind i, 51 tha Wit eveRils ®ikled

tim ng reqbythedaiayinterppbed lydogB@BMENt 26/xs@omyaiddiwathitha higly goifgiandiok\Grever d/ or  DWCEB
are del¥yed [fig- §Grhowsthé eppratieniviuiing aicachBdte otheraiian omgeeusiabdibga tda@mich\ERe fasttine
CVEB. Thus°f Figy 5 fiabslied WK showh the @WEcsidnalias gerterated by thy 82385 Becsse Fit).5Calustirdle a
80386 are fﬁ‘i@%\fﬁ tqcvqﬂo by the aifepdimipsa the DCYYE skowd natransiiiniat al(BUSRY rédias inactive)e
event of affeediely; 'Le§"quf e gain3or AEABLIs pynehrpnons Withdhe @MBsugh thettimomitedventiso be
used as co’r‘ﬂS gd tgllt o t he .conponents whi ch woul d have been required for

the 82385 jn eP‘d* °%"B°"&8fﬁ'iﬂ inveption agtyally cqppteucteyithe fupstion RELAY. [sfop g ordends 85 nanp-

wai t states er al nents of the logic 261 inplenment the ‘
fol | owi ng | g"g'ig% '°&‘”"'°E Foefen f%éﬁg '9%8‘_‘1!6"%2")"?89@!/ paiswy\ndhis materigh JSRD

& |/ CLK &/ ere e oe nINGS asgociated With them: ogi cal AND, the operator "/"
represegts negation and the other signal elenents (aside from BUSRD) have
al ready been defi ned. Flﬂ%]?A- Hesdhfriygef ul in explaining the operation of
the el ements shown in Fi I\/b1119 g cuI arly, Fig. 5A shows a typical
CVE signal . The signal has two SR on a first low going transition
and a second hi gh goi ng ster anS|twonegﬂterém(tbﬂn,ZEQudJStarranged to effect a
wite éent on the h|gh=90|ngt su 5 as is illustrated
in Fig. 5A. Fig. 5B shows typica Q%@ng%@l%gmfh§u8§ttﬁut of the gate
(either 263A or 263B) f& a reaé%i%aslé% dition. As shown on a first
line, the CWE signal i-s+generat agglhyait Bg 82385. Under a read mss
condition, the logic elenment 261 generates the DCVWE del ayed fromthe CWE by
an appfopriate delay. The third line of Fig. 5B (labelled GATE) shows the
out put of the appropriate gate (263A or 263B). Mre particularly the out put
of 30 the gate 263 has a | ow going transition produced as a result of the

| ow going transition CAE. Wien the CWE signal undergoes a high going
transition, the gate output renmains | ow because of the | ow input from DCWE.
It is only when DCWE goes high that the output of the gate goes high so
that timng of the wite event is oc- casioned by the high going transition
of DCWE. As is seen in the third line of Fig. 5B, the wite event is

del ayed by the delay interposed by |ogic elenent 261 as conpared with the
h| gh gm ng tran5|t|on of C\/\E. 35 F|g 5C shows t he operatlon dur| ng a

-, . o o - Y 1 . —— r



of Fig. 5C:(labelled CWNE) shows the CWE signal as generated by the 82385.
Because Fig. 5Cillustrates a cach | gar%t occasi oned by thea read m ss,
t he DCWE shows no transition atall % %®ai ns i nacti ve). Accordingly,
the output of the gate (263A or 263B) is synchronous with the CWE such that
the wite event is not delayed at all. 40 In an enbodi ment of the

i nvention actually constructed, the d@Zi¢EBgHatiomay is on the order of 25
nano- seconds. The | ogic equations which have been referenced above are

r epr oduged i i e hi terial the synbols have the

fol | owi %g m@r??ﬁ%%@é%"o?i é@eﬁécém&t% (DR & JHBERIBICIE Dot it on | (D
Negafion : = BUSRD & /APFREQYGHESBS: VEBW/R) e&2K t 0 50 =

A conbi nat or4 gbusmy M eedpal to & Logi cal AND + Logical OR
55 EP 0 343 989 Bl Logic Equations 5 / BUSRD: =BUSRD & BUSCYC385 &

/ BADS &g ( BW KPUSROCEMISS1 + /BUSRD & /CLK (1) + BUSRD & /Pl PECYCLE385 &
/(BWR) & CLK + /BUSRD & BREADY + /BUSRD & /M SS1 + /BUSRD & / CLK

BUSCYC305 & T PLCOC TSGR §¥bS exfliycans & /BT2 & LK + / BUSESRS @

BREADY + / BUSBVEZ$38%, § CPRPEREC38S &MIURECYC385: =Pl PECYC385 & / BADS &
/ BUSCYCBB5 & Gli¥cvesbBREARY s crx (3) + PIPECYC385 & /M SSL & BT2 &

/ BUSCYC385 & CLK & /BREADY + /Pl PECYC385 & /CLK 25 /M SS1: =M SS1 &
BUSCYC385 & YE3PBADRRRDY (BYPESCYE3RE 18 £CDECA  (4) + M SS1 & / BUSCYC385
& /BADS & / (BWR) & CLK & NCA & /BREADY 30 + /M SSl & /CLK + /M SS1 &

(e 11 st PRI E BRI /et /BlertiER e 1K GodRBERY) oL ) cPWA

& / M SS1 & CLRIBRFYC385: &/ (HAINN & BCR K& ZBUHREABRS & ¢IBPWNBREABYSCYC385 & NACACHE

& CLK / BT2: 5BpEceSinsés P)dIRCYC385 & / BADS & CLX & BT2

(6) 45 + BUSCYC385 & /Pl PECYC385 & BADS & CLK & NACACHE & BT2 + M SS1 &
/ BUSCYC385 & /BADS & / (BWR) & CLK & NCA &./BREADY + /M SS1 & / BREADY &

/ BUSCYC385 & CLK 50 + /BT2 & BREADY & NACACHE + /CLK & /BT2 In the

foregoi ng | Ogk&a1€AMatd,0 I ' signal s escribed or referred
toin the ci/?‘tka%]]'ngg#lpgzﬁsg?c% %ﬁ%ﬁg:& BI&E‘@( EBVFES & NCRyct (A 1y
referred to+a¥TS8¥ R /BUREYG3SF chi/BARS & ARW/BEaXICLY & NOA cayerREADEt the entire
term i ssoone +SpMess® & /crx :

+ /MISS1 & BREADY

35 /CPUNA:=/MISS1 & CLK & CPUNA & /NACACHE {5)
+ /MISS1 & CLK & CPUNA & /BREADY & /BUSCYC385
+ /CPUNA & /CLK + /CPUNA & /MISS1 & CLK

e © + /CPUNA & CLK & BREADY
+ /CPUNA & BUSCYC385 & NACACHE & CLK
/BT2:=BUSCYC385 & PIPECYC385 & /BADS & CLK & BT2 (6)
45

+ BUSCYC385 & /PIPECYC385 & BADS & CLK & NACACHE & BT2
+ MISS1 & /BUSCYC385 & /BADS & /(BW/R) & CLK & NCA & /BREADY
+ /MISS1 & /BREADY & /BUSCYC385 & CLK
50 + /BT2 & BREADY & NACACHE
+ /CLK & /BT2

In the foregoing logic equations the following signals are described or referred to in the cited Intel public-
55  ations: .

BADS
BREADY

(BW/R) actually referred to as BW/R, the parenthesis are used to indicate that the entire term is one sig-



EP 0 343 989 Bl nal CLK BADS, when active indicates a valid address on the
system bus 250. BREADY is a ready si romthe system bus 250 to the CPU
| ocal bus 230. BWR defines a syst 98981 550 Wite or Read. CLK is a
processor clocking signal which is in phase with the processor 225.

Equat i ons ﬁ}é’?‘ (6) define: BT2 BUSCYC385 BUSRD 10 CPUNA M SS1 PI PECYC385 in
terms of t deflned Si nals the signals described or referred to in the
cited InteI F'E:%ﬁ“\’% thaddmes prtbpeystem bpsi250; of | ects the state of the
system Qus Ia‘%e 'fmthf 8ystem.bus, 250 tothe (CRU dpoel jhus 338 BW/Rdefinep @ system bus

publ i cat’i o °' gt W’ ogking;sigpg! which.ls {niphase with the processpe 226y st em bus
2501t is P"S(Bb ®M%tes BTI, BT1, BTl P and |ow for bus states BT2,

BT2P and B @gl n thése are bus states referenced in the cited Intel
publ i cati ogggrp/ BUSRD is active during reads occurring on the system bus
250. CPUNAgpanR signal to the 80386 allow ng pipelined operation. MSSL is
active defimmggrg the first cycle in a double cycle for handling 64 bit read

to cacheablpPEt¥wsssftermd o thd dafified Sigits, thé sighals ¥earitdh brirbhelred fohiTinb ¥Rk kb1 duBiic 2
stat e ref elafdNCA @nd NACACHE. BTZ rérfbctl fHe @lateldEthd & b@ P80, Thi s téﬁﬁséf&dr Qt.ohy

by decodi ngiteidlitel publicaicr®. cOnponent on the U local bus 230 to reflect when
active, a norBUSEYnNEsslalse refistems stateatthesydleinibls/250 St ifl AigiefoNBus Sidte® BTIABTABT1P and
conponent {9¥3dr bupstatds BT28TEP pnd@TRlqagatnitiese ara busfstatesifdrénBediethb Bited thtenbdficalias)S

(if any) r &USRDiigactiechinglivads ecsurdmamo sredydtam bueascacheabl e addresses. NACACHE
i's a signalCPiNivsiagignal ty thet R9388I4lovdngpipalined Gisatiors a syst em gener at ed si gnal
request i ng M&S%W“&d’ﬂfﬂ'@!ﬂémﬂﬁtMm g doubleRycle fop handling 64 b8 to cagbeabls devikber enced

i n\the %itEKE ?@P idering PETFS(W"'F!IA&E!HE% referzgddo i thersitedNpel pwilisations. r espect

of the facf"cﬁﬁ t%d ‘W’ mmmmwenmﬁpmlommemmﬂe@MmWef or
a 64K cach d bY atagogrmponeat (A3 te.f17) andiprgrammekle in-
publicatio 1&}% s 'e é]"é??h 'etaé oppoped "%EﬂﬁTcﬂc'E@'er%’ #eéed by the
BNA si g%;al fro | as "a d g d t °’Fﬁ$ 'l? %‘eﬁtlnéﬂﬁ‘m a‘é@is was
in the 'fg t T'I 'c aeren e ec 'ewh ’Z'E‘ﬁgfmlﬂ\t her
and furt heEs SHcﬁerFEAUr §§2l€ nH|§ Clilgﬁgnal % T J on.
dainms 35 (e} b?%%NRE@&?Wn%b sm e

TerOry ( 255 brogrmbdi] @g.émmeﬁbummpxmht% e?s.?uf £L ler

(260) asaptheibeitRal@eie@nat € separate contro st gnal's or reqw reéil ac-
tivities in respect of the cache nenory (255), including cache wite enable
signals (CWNEACWEB), and in respect of the cache interface (240) in order to
provi de daCwimecess as required by the processor (225), the system being
characterised by logic (261, 262, 263) interposed between the cache

cont r ol ¥er 1-( 28 dpta processing syﬁﬂmhavmeawmdseonmﬁbayau@eﬁn&hory (285)ca vdchgtointaih mighitky Ol
si gnal s f r om intardace (240)andagechesbitesier (286)@Maptddd generitasaparhie cintrbiisighdicforradquite ac-
menory and t Hivitiesip FRepectaf thefcache meinery (236) ingluding cénbe wiite ereble nigimls CWEACWIES), atdd

del ay the cachtsRieiof e @#‘i@ﬂﬂ%’@? Qlinordepto prowid sedquired biethe prdcessor (225),

- coubi nagi ons B‘T syé'&ﬁtbP'B!F cha 'Pﬂﬁtfeﬁﬂtft 263 leffa@n@d Petaaemfh%tl@chetqqetroummg)
o o AT St e e e Gt
5> A syst e?/n tht ﬁigon t§£ resen (%I?%;xﬁn "ﬁté°"§&f€ﬁ'l$’°
il ti-Chi p o adees Eﬂ:g“ el e g LA g ot e
si gnal s ( CSO, 1, CSZ romt e C f”roller (260) tothe cache

Menory (258) Adjskerd s SERG A BRI, McelPtb
t ransm ssi on (@44, idzezaaliusladc&ﬁla&g&mp&‘sbﬁiaah&tﬁ%@ﬁ? g@%ﬁ%&ﬁﬁ&;ﬁéﬂ’& o

nt ler
for each of tthhe@hdhp mambry¢25555dng Rithér camptised bufiindhs (2 fo?ﬁblaymg trars «Ef e
chi p sel ect gshigreléctsigrals] thebufferaieahs Havikydnflifdit fSrRadhf the seﬂa&biﬁﬁhls‘%‘ﬂh‘
chip sePect teschdf thalchip adiect dighale,d0tpéts BN LUTfer(eads)(262Pbeind céupfoll B/Bhip Seléct ﬁinm‘ﬁ in
cl ai m 2, wheroftha cachemgrodry 265)neans furt her includes an input (262a) for a
cache Iatch enabl e signal (CALEN) fromthe cache controller (260) and an
out put coupl esystem gnclained b slein 2, whereis the buffer mé4hS Furtherdriclutiésean tripat (2628)H6R déche
(255). 4. A ég%teeﬁl?'%wsrel (EALRAD from the agche cantroltdr (38D) endoanoytputicauplal b dnfaddrsss GetebS S OF
(225), Rache REhi pe parhememery268. control | er (260) and interface (240) are

mterconnegt EdyEtX a chaJ bus (230). and the interface (240) con- 7
. m as claimed in any preoadmg claim, wherein the processor (225), cache memory (255), cache

controller (260) and interface (240) are interconnected by a local bus (230), and the interface (240) con-
7



EP 0 343 989 Bl nal CLK BADS, when active indicates a va H “ﬁml U“T:P
system bus 250. BREADY is a ready signal fromthe syste \ m U
local bus 230. BWR defines a systemgpgssdose 200 Wite or*Read L 'K s &
processor clocking signal which is in phase with the processor 225.
Equations (1)4(6) define: BT2 BUSCYC385 BUSRD 10 CPUNA M SS1 PI PECYC385 in
ternms of theCL fined signals, the signals described or referred to in the

cited Intel g rﬂgg.,tdcwgs;ndagg IO Tals &flects the state of the
system bus 23READV€a g H%gnﬁ@ont the r%:i%ﬁig%hg‘%uﬁ&aﬁmg 2% E%R defih! aspﬁt%gus
cKi g ich

publ i cat i §ns250Maite or Rea ﬁq,ﬁ, t,,?th
250. Tt is hi gIeqidﬂanQHqs)sdgmees BTI, T1P and 1ow Tor Bus s a es BT2,

BT2P and BT281Z agai n these are bus stat es referenced in the cited Intel

publ i cati onsBUSGYBB&ERD i s active during reads occurring on the system bus
250. CPUNA iBUSRsi gnal to the 80386 allow ng pipelined operation. MSSL is
active defi néPiNA he first cycle in a double cycle for handling 64 bit read
to cacheabl eM@8¥i ces. 20 PIPECYC385 is active during BT1P (which is a bus
st at e ref er r IBEGYLFhintenus of thedfined signalspthbsignalsidemrited oNEBmédto ia ticsiattel plibtedtio
by decodi ng Qqqé'céeeﬁ%%%nﬁ@mfhﬁsm steleef tBReyslemdus 250 fbe H31@ BT 2is a ethle defingd Mkten
active, a no‘?‘i‘% Y?tﬂé‘&'l?Ffé?"access Cacheability is deternmined by a tag

conmponent™ A3l 1 BUSCYER8 %f#ﬂﬁHl‘%sYFtﬁm b 2500k isdigh fne bysrstatey BIR BT1, BAtRand
(if any) r ef ‘ﬁ $J‘ |B$ (S%qétﬂ ffteae %HU%ﬁ‘é@fﬂP@e‘aﬂ&e@é@égel PRI
is a signal 5?@1 'ﬁsﬁﬁ In el E” yst em generat ed si gnal
requehstl ng a fi and | s ref erenced
in thg ciy} eiﬁég\@a 'rs.lp(m uss ere t ! E’Nﬂd é‘geﬁect
gf 621:1 C‘;gﬁte Xk o St Sé:%te b gt e P | | ug acfm%
a nen-c | -
o ;fga'ar”msﬁmmatzattﬁgtﬁt%%a 11, E %?’ Shrins
i n the fas mfeinthe Wlﬂ&mkﬁ;n |ﬂ€feﬁen&r'§'d|‘rﬁﬂeclteé infef o @N re‘a H‘E et t{(ﬁg

and further ihegpeet of the ifethat BGNA idxfeated &5 3210ca0m iRk m\@QCHé |Q§’eat d&ﬁ cache So long
function. Clasithesad® methoryAs 3bi} & cpedaCIRS BteNlibidAtdre BeNACAOEE Sigral 18RSI heré tibe

a cache nenueplact@B3e BNA signah ir-ah embaiinfentaztally/constiveted e Rgic 3iéMgnt 86UCvas intAE P of
control | er (Te@Fammpbisiogid atray. hehoald be apparertshatiotber e Turtiak logit gvibscah B8 useER porich
ac- tivi# edhqidentieabfyagtion.of the cache menory (255), including cache wite
enabl e signals (CWEA CWEB), and in respect of the cache interface (240) in
order to prOV| de data access as required by the processor (225), the system
bei ng characctﬂﬂssed by Iogr c (261 262 263) interposed between the cache

controll ?; rrermr}/ (255), receiving the control
signals from t sslf'gdﬁ’fs hz.?ft" FéF‘EQP é‘efnﬁ"ylfﬁsh a(cpghe-toypgje memory

ermor y ﬁnd thﬁt pﬁ, che’m ok g&;@w ?f@a@f@w@@q Aty K
e ay t he cac ﬁ] |n° e to ide ug byf groa g 25)
sedg})etwe &e I ?‘2

co "* ations Ofchecs ingsdhg'g &1; : n
ild tﬁéhm ﬁl@ﬂﬂ.‘ gélﬁcﬂ%:nﬁﬁelfe M%é%%g{ §

representd ng thﬁnﬂé ﬁ‘J.ﬁé}ﬁ&y

on mem ory bybsthmesébﬁbﬂerﬁ& AdQ

2. A syst em as wfite @habRGhignéls @ l@ﬂﬁs@nce Eeﬁrbﬂl cdribfhafichs BEcoRtRITBSnAls (ﬁ’le read

mul ti-chip menoisy, teedlay feprebed@hghe diffstoncebtwed Be titing FoqGIFRMHRLS INFT, Glem-

signals (CSO @Sby theSiche Gibpliet (260nahdithe mtmbmcesadii228).| er (260) to the cache

nmenory (#55) and further conprises buffer neans (262) for del aying

transni ssi o of systam asdlaimeddi elajim 1swhane be cachembrudri (255 1IEaMmEItHORY mBiorf Bnd thidgic

for each of th&8b2fH 283 plse eonagctnphipseleghsionals (G8A. 681, CSArCSBYfrom the caehadontidllert (be)

chip sel ect si gg%ﬂ cacheypemarny @5%)fand Wéh%mmmsesrmlﬁmﬂ(a%@)u)lﬁmﬂdgrmdmpénﬂs!nohofthe
il

chip selget te iggeis, the butfer means haying-ap inpotfereachdf tha chinsstectsignals aridain pwplit fon
claim 2, wher e ‘H‘tﬁ*@?‘ $h QutpLis ¢f therbuffereneanad362) beingrepupled togdibpleét tarmipals
cache—l-atch enZBie Fagedne: 3]°’y( ‘EN) from the cache control | er (260) and an

out put coupkedt s o 1RO 2 the 25aSnL the cache nenory
(255). 4. A Syg&%a%?;z%éi?jg h;ggngthﬂx i&tﬁ@&ﬁffﬁ!wﬁ(zgd) an n ou O . ﬁézaébf"bﬁeaé?%r

(225), cache NEBELY ¥ ¢ put coupled to an address latch

4. Asystem as claimed in any preceding claim, wherein the processor (225), cache memory (255), cache
controller (260) and interface (240) are interconnected by a local bus (230), and the interface (240) con-

7



controller (260) and interface (240) are interconnected by a |local bus .
(230), and the interface (240) con-_J FQSPBO 343 989 Bl nects to a system
bus (250) to which the main nenory Tpﬁﬁs Tonnect ed, the cache controll'er
(260) including first nmeans responsive to a detected read m ss condition
for passing adegteBssyden pysd?IPhioiwbish the meintrirmolyi3%0) isisonnegtt3Bip cache cangoller 26Mm
bus (250) f or insydirafisstmeans reasronsivstoa detegted rpad issgpnditiaeforpessing addmssinainformetinn framy e
to data on thdwed 'thyrn(?a §°$25 n@ﬂﬂis@\fe@dvrﬁem the majnamernory(Ai9) gnd(ssenng mpase
coupl | n t he ixe to data on (250 retyipyed fronyshe mainmemaery(360) fir coypling the data
rea rol '%1;9 B‘&é@q‘?&“dﬁ%@?tﬁt |be 92 gputrel é@??és‘l:‘aﬁ W%@@%Kh&&@hmnﬁk"
ena d by thg e 98'@? fhe ditavedcaghe yteenakie sipnpl ?%@B\ 5 Asystem

| ai med Q
b S R e e
Mrn

such a vgy th%&ta& %'trié‘?ocﬁl Us 0

accessed returned to the | ocal bus V|a t e sys em bus (250) 6 A
system as G, ainsibn 43 cfalniid W cfhin?d orclait mﬁuewwa@éoﬁtras.gdzﬁconnmtﬁ%wﬁfcmaiog.c 261,
conbi nat i on t eeavbéayRsioRds tb lbréte (hé Gdiayed Eadhe wifisenablESighaIife doRcultEeE biailcBehb Whte
del ayed cache endbiesiindt (CVIEACWER)aid a bus réabl Sighub®OBRD)ENCE Of a cache write
enabl e 35 gnal (CWEA CWEB) and a bus read signal (BUSRD). 15 7. A system as
cl ai med i n 7an system asfclatried in@nyane df tecprevbding tiajms, Waetein the dabie nemolyE25B)RIcGYs & fif5)
i ncl udes a fi 1asda sepand memeny bankt and: caprespoludingly, fixstend secand edtp enatlie inglty (WHA, WEB), thad
second wite ctrhptantrolier(RG03havingsfirst¢iicBy write brable autput(CWEA) sookdpending RABSfirdt eemory a
first cache wPankandaeasprd caehewiite enebisFaput(GMEBLI9TPRRPNGING tothe $eeoridimemoryrbentoangt
bank_an® a sefBigaxiagicseratptely esronging tathe firs{ni secord\aaehp whlgienableioutnelp pfdhe cacheigen-
second nenory "ﬂ'!?h'R Peofype 2 fjrst or secod dalaypd I°%F§)‘° witg, P'Lab'g gpngf atthe P‘}"eﬁ@ﬁﬂmﬂﬁt Agpeeasd t he
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