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464 . Notes
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327 Censral Descriptiol

SF6 ‘egion Asgsiginments

17 'he Ifork Vector

1445 icrotraps

144 Unalignaent icrotraps
1734 ~hbox Comman icrotra

1834 3ster Resct icrotrau
184¢% orancies

1902 KN

19672 (PC)+

2047 (En)+ and 2(Rn)+

2086 Lbitzar=l opecifiers

2111 Indexad = Indexad (n)+, 2(“n)+ Second Cycle
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2202 Index (PC)+ Ybufiaer Drainis
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H 20X «HMCH | SR Ligu 1) 7=-aY=84 1530216 vV3.73 == VENUS Ibox Microcode
. IHUXDFY dM1G >
;1 s TEITL? Y3 .73 == YERUS Ibox Microcode™
¥ o NOLEET
9 JLIZT
510
;11 o THIT BIATXORN.MICH
+£12 SR\ "devision 11.7" |
1 « TOL .3 arch 1384
314 B |
115 L O ; Cref averything
+ 16 ) |
s17 o B T0L, ; Number bits right to left o
714 oHEXKADECEAAL ; Hex numbering
;19
;20 « SCODFE ; This Adefinition 15 nesded to cause \ICk12, the fine @
22} <HIDTH/I . coaram that it is, teo put identifiers into the .ULD
2 h/=<020> ;o oLilel? .
723 FOO=1 : ®
3 4
#25 « ICUEL ; ibox microcode 15 in T-memory
s 26 swIDTH/ZA1 s 51 (deciwal) bits in Tbox microword L)
3 27 o LI TIELAE s Force all memory symbols into ULD file .
323 ol ] 3 kandom uadaress allocation and constraints
;29 ®
530 « N5
$31 1 ] o " rayision llistorw"
732 @
i % shev Uals =xpl anatloj
334 j——— - e -
;35 ; 11 16=Jun-483 Fixed U®ISC/, CTX CTL/, and 3coreboard documentation. Added: New CTX CTL/ encoding for forcing S
336 ; word centaxt for memory references, fliis is for the new utrap/sSII timing fixe.
i B | } \dded 3 w UMT15CZ/ encodings to correct MIVL TRUI(K1), RO scoreboard problem. Jword width is nowu
;34 ; 51 hits. , , . @
339 ; Addad: pnew "string mode"™ sncoding to UMISCZ/ for possible/probable later use by hardware. This
340 ; cnabl=s nhar'wate to dalete 2 state=machine.
341 > Adaed: nes w15C2/ microfield encoding FORCEL.SET.SI +ENA.OPBUS.PARITY. ®
+42 b peleted: the "string mode"™ encoding in IMISCZ/. rdaed UTRAP CIP oncoding to UMISC2/ to fix the
543 3 INDTZ 179K CYCLE vs. Unaliaoned operand microtrap bug.
y 44 & Y T=Jdan=43 Qeleted DYUYX CIL/ field. ®
745 ; pddad SFT F2 OF MFM RSQ encodings to UMISC/ microfield.
A6 3 Addzd UMISC2/ microfield (back up to 50 bits).-
347 3 Changed affects of DPVALID/GPR.IMM to fix RAF problem in S~#literal and (PC)+. @
;448 ; Liso, we only generate DPVALIOD 1f the operand is -RAF now.
;49 } Also, we loop on setting RAF until Tbox asserts Ibox.Eerror to cause us to Istall.
350 ; Computaed Srancih cnange: aelsta IFORK CIL/COMFER.F. ©
$51 ; Added new =2ncoding to UMISC2/ field: FNA.DPBUS.PARITY.
152 7 o=Seu=142 dddeq DMLY CTLS fi=mla,
;53 ; ocument ucode restriction in CTX CTL/ ufield., ®
;54 : flarifie? documentation of 14D loading.
155 b 1 11=-Yar=24 kip out Compatibility Moue, make some minor changes to ufields as the designh Progresses, Reassign
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356 ; utiel?! lorations. tdd explicit GZ2& wacros for 7. Glackemeyer. Add new CPC source encoding in the

P ;57 3 Bilux select fiela. vdded u¥isc encoging ta clear ¢PC walid. »
:68 ; 1 i9=p2c=81 #ajor revision to pring definition up to the new Ibox design. Vuch documentation was removed,
:59 : sincs thz2 nouw [wox Level IT & IIT spacs. are more complate than their predecessors.

& ;60 ; b J=June=51 130T revision to Leolng micromachline defipition up to date wity the Ibox microword spec (by A. -
;A1 ; Helznlus, ocicinally from this file)., .Many fields are changed/f/added/fdeleted/modified. HooOks to
362 ; suponort f'ushas are adusd., UMISC/12.FLUPSU.CUND now conditionally loads CPC from VA if Branch_True.

3 363 r LA 1C=Yiovemper=H9 iinor documentation fix. Changed ABCMUXCTL/ default encoding. Y
;64 ; d1="Nctober=-3C Firsl version coasidered stablz and usable for coding all of Ibox microcode., Added .DEFAULT
' 65 [ conventions. A& ;0 validity chacks on hranch combhinations and meager checks on memory request

Y 166 2 ancodings . r 3
;67 3 A 16="ctobar=-10 More changes in the misc., field encodings. RLUG Unwind Done signal is now under microword control.
;68 . 13=lictober=80 rasuits of reviews witi A. Helenius, T. Kniqght, and C. Liu. Changes to "WRITE.VA.READY"™ generation.

v +69 ; The "SRITELNUNEY signal disappears. i1s3c. encodings and microword length are changed. -
;70 3 '3 z=dcriobinr=4( Clean=d up aad updated tne infocmation A encodings of most of the fields. Added the UMISC field.
s 71 ; split the [box sffort into three files: IBOXDEYF, TROXMACRO, and IBOUXCODE.

- 372 : 25=August=198" Start of "listory. Initial definition of Ibox microword. File is formatted for macro area and £
;73 3 icrocons d4ar=d.

- -
L 3

"
»

i
L

= -




<

Page

3

at

CCoCOo

(i€

[boX

IUo

1

"M -
"
- -
"
- 5 %
- (&
ot s - -
“ J = -
= ol o n
e = A1) R |
- = ko &
- - | (% 5 I 3
C
- [ SR
' = L on
- - =
= y Jd h
- L] -
s rm -
- o "
bk L4 =
1 i
- -
— — i
) u -l &
- -
s
o
; LY N
- - &l -
= J W
¥ ~ (B =
- - — -
& e
] - L N
r i} ™~ €
— s N o= Py = =
B0 R | =3 — wed
e WE
ol 1 vy -
1 il . N o
- —l et
- ey IR
- W v
1) v i B
- s s W ~—
2 I N
v el ~ - s L ¢ 3 -
- ( ' - - |y — - p p "
L o ) {1 A A PO R Y [ 1 A O I 4 1
N .- - O ) e ] S~ 0N = r 3 o [ v
> -t FAVar ¥ X r v ~ r [}
J e » ah T wn Ry L -
b 2
-
o v
A O~ O O AN A SO~ AN OO0 C
Nt~ NN UCU oD O
sy =% i osn st BR SN, an sk B% B% BN SR ah BN 8%, e e% Sh ah en e Bh oan, sn, SN 8%, gn eh, 8%,




; FANK & 0T MICRIZ 13(uce) T=MA¥=-84 15:0273:16 V3eT74 == VEYUS Ibox Microcode v Page 5
- ; IAUXDEF JMTLE Tbox microword Zefinition = Peal Fields 3
3102 + PAG " Ibex “Mlcrowor efinition = Feal Fialds™
. 51903
;1004 3
- $108% ; Next microaruLess
¢ 2106 3
107
$108 NEXT/=<T7202, NSYTADDRESS
@ ;109 NOSf=<N210> ; Used in UnkEN/ validity checks
;110 (10/=2<120> } Dittko
111 N20 /=<2 20> ;M
[} 2112 N30 /=£320> 5 ™, ( 2
;113 N3Z/=C322> L
114
L 3315 &
;116
117 - 7
& ;1ig ; Ibox hranch enable. Tihe gutpnts of the BRN HN¥es are OR'G witn NEXTLCT7:0>, -
7119 ;
3120 ;
- 3121 7 tncoding UBEN MUXC2> UEEN MUX<L2> UREN MHUXL1D UNEN YUX<LO> -
3122 J mmmmmmmmmn s mmem—m———— e ————— ——————————— - —————
;123 ’ 0 i) m f FS
L4 3124 5 i ¢ Quad+dcta DRAM MEMLCLD DRAM MENCO &
5 ; 2 KLOG Ffirst bit LEAM CTY¥<C2> DEAM CTXLL> DRAYM CTXL0>
6 ; 3 0 : 0 v
. 7 3 LY
A
9 MEAN/=<935> , DEFAULT=CKUREN/NAEEND

NOSEN=C0 sNo branch (NOP). -
Q+U ACCESS=1 ,VALIDYTY=C ., EQLTLH20 />, 03> ;(a+0) and Access typa

ACCESS=], VALIDITY=CLEQLLCNZ2U />, 21>
RLOG_FB=2, . VALIDITY=< .EQLLCKN3Q/>, 71>
CONTEXT=2, . VALIDITY=<.EQLEKN3D />, B>
WUADNCTA=Z , VALIDITY=X.EQLECNIO />, TP 1D>

Rlog First Eit _ [ 2
Operand Context

1T we know operand

is Auad or Dcta L2

b BN = O

n
e e e N

Ifork Control Field. This declides wiether we snhould do an Ifork. If wWe
dacide to do an Ifork, tiie UBEN/ and NYEXT/ fields are iqnored.

S e e e

IFORK CTL/=<12:2102,.DEFAULT=<TIFNRK CTL/fNO2>

Ll el e B o e e e el e e e e e el e el el e e e el e e e e I e o e e e e e e e S i el =

(15 5 P - S SR PR S R N SV . S N S B S R % [T S Y SR S IR LR G J NT R N N

WE ONE e NP WS NE WE RS RS e WE NE WNE CRE e e e we e W e e e we e e

TL OV AWLNLOODDA

L NIP=0 sNo Ifork L
MEMORY=1 slfork if Ascc+(Read*BulL)
REGISTER=2 ;Tiork if Vsrc+Write+((Read+dodify)*BWL)

e IMMEDIAT#®=3 sTfork if READ*RUL -
QuiAbD=41 slfork if Quad
IFORK=5,VALIDITY=<.EQLCCUEEN/2,<UBEN/NDBEN>I> sIfork DAMMIT

W
»
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3151
;152
31523
1154
;155
;156
e BB
3158
}l:“‘ ',
3160
$161
;162
;1063
;164
’

e N

) ek b
o OO
- NN

;168
109
:1 70
3171

we
H
-~
P

B
D s IS ) ISRV

78

0 3
oG

oo o
v S o
—

-

Cad B #

¥

A NS e WS e N NE we e R NS N e NE we e e e
R~

= P b bl b e e e e e e e hed e e d pet b e e e e el e
L els o le

Ah
17
81
89
LeT}]
3191
3192
+193
194
7195
219¢
2197

i

v -

; Microtrap

vaseqd Oon

7 Control
+ microfie

AMUX SEL/=<

LEHO=
AMUXEC=1
7

FOUr

yEGFUUR=

GPR=4

GPRL.L31=
“l,- |'_|‘_
VPR elo4s=
BUS=T
EMUY SEL/=
ZERO=0
VA=]
aDBERCTX
il Vo
|8 UIJQI-.:%‘

MICKT

Thox

Control Field.
unalignment at tn

2,« VALIDITY=< AtpC

.'v::LZ;>;¢:.1" ";E:JLIF:"(

/3.173 =- VENUS Tbox Microcode

s A microtrap in the NEXT cycla
5 1n this cycle,

A8 CTL/TINHIBITY

jlo unal., traps in the next cycle.
CALECCTY CTL/ >, <CTX CTLZINDIRECT>1,
s EQLCKCTX CTL/>, <CTYX CTL/AUTOTNC.DZF>»11,
L<HCR />, <MCF/READ_V_RCHX>II>
slrap next cycle [or 'nal. INDIRECT fetches
LITURK CTL/>,<IFORK CTL/MEMDRY>1,
CLAEN/ >, CUBEN/Q+0,ACCES3>T,
CMCE /> ,<VCFyCUNDITIONALD],

CCOPVYALTID/S>,<OPVALID/MEMIRY>1D)

Ll

Hy

NP v N

puts 1s dictated by the AMUY SEL/ and

;Trap next cycle for Unal. (Rn) eor

; any other unal. oparand.

BMUK SEL/

T

from UP module

Somathing selected wia GPRSEL field = take from
wiBUE if wbus match.
Ditte, %2, stall 1
ui1tto,
Faka from

1 cycle if #Wbus match
x4, stall 1 cycle if wbus match
vbus (used ¢during flush.<dbus utrap)

EL/HOLDVAD

Adder context as dictated by CTX.CTL field
CPC from TDP module. this is only used for
string continue flushes,

Ihuffer data from Dmux

IMD gata from DmuX

** ot 3 Bmux select function - i1nnibit

J
clocking of the VA LATCH.

Page

6
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;198
3199
3200
3201
2202
5203
;204
3208
;206
5207

-
“J
(=

(SY
-
R S = I

o b

O3

N B RO RS BN D DD RS R e e et e e e
-
>

20~ O U L B b=

B FRONDN PORM NN MRONMN RNBR N RN NN NMNMNRMDN NN

L L0 G WDl Lo W B
O s W p) = S D

e e e NE e e N wE e e N N e R N NE WE RS N e we wE N e N ae e by

130X MCH ICKU ih(u2) l=-t2Y=-84 15302216 Vi.73 == VENUS Ibox
IXDEFLMTC Ibhox siCrowore Dalinition = eal rields
s Lo
’
; Context Control for hdder, mOry nelfarences, and ALoo entries.
; Hota? the dafault for tnis Ti=ld must De ecither CTX CTL/DOHAM or CTX CTL/INDIRECT.
y See the ucode restrictions list at the and of this file.
/!
CTX CTL/=<K231213%,.DEFAULT=<CTY CTL/LRAKY
J
; - = {ontexts (in Bytes) - -
;7 tncoding Addar iz2mory Ref. RLOG "ntries
;
URAM=D $DRAM CTX DRAM CTX DRAM CTX
INDIRECT=1 ;a i x 4
alRE=2 ;¥ P X
UNITUN=3 Je=2L0O0G CTX g X
AUTOBFC=4 $=DBRAM CTX DRAM CTX -DRAM CTX
AUTCINCL.OEK=5 ;=4 4 %
;
; GPR address control.
4
GPR SEL/=¢€26324>,.LEFPULT=<GPR SEL/YSTHREAM>
[STREAM=0 ¢ $ GPRAUD is extracted from Tstream<bl> in this cycle.
IKDEX=1 ;Index register is being addressed by a saved lndex

S e N e g mE e W

AS3erled

register number

GPR address is previous GPR address incremented by

oites Used to handle multiprecision operands.
GPF address is previous GPR address. Used to
hanole autolncrem=nt mode.

luring RLOG unwinr.

GPRADDC3 12> <== CTX.CTL<C1:0>

GPRADNPKLI 20> <== UNPACK.CTL<1:0>

Microcode

Page

Y i




3 [ROX « MC K {ICh!l. TU(G2) T=MAY=-54 15302314 V31,73 == VENUS Tbox Microcode . Page 8

’ [RUXDEF MIC Ibox kicroword Lefinition = Real Fields P
5237 +PAG

;238 -
7239 ’

;240 ; If this is set, the RLOEC ntry 1s p GPF number and

$241 5 context entry, and a Wbus cycle 1is is clear, an entry : .
3247 ; 1s oushed on the stack if this is ths this opcode,

;243 ; and the shus is condlitiopally reque d KLOG unwind

3244 y (GPR EB2L = 3). -
;248 3

;2460

;247 BUSAEGSI=<2T227T> 441 AULT=< " fCUNDD> -
248 COND= 3 2 rdwar tiecides

;249 =1 ’ DI CE log entrv Dus reguest

e
N
&Y

;251

;252 ; '

7253 ; This marks the beginning of an °n specifier flow for scoreboarding @
3254 ; and killing OGP 4KRT purposes.

s NEL »

.a‘(l._)) r.

[ ) =

P IR .
» )1 { Tia) "{—/ .-_.-:‘J -||.“,‘-\|:[—.-f * 1 /w-\,

e | ' L - N4 A P e 8 3 h=N L ’ |

;258 NO=f $ This is not n specifier

5259 ¥ fs=1 ; Yes this is an ’n specifisr =3
3260

3261

» 262 : &
3263 ;7 8 ALID control.

b | A .

L0 % ]

265 s UPVALTID wWill actuzlly be sensea at least 2 cycles from now, ®
266 ¢ even for #n and short literal fill.

267 ;

J
‘?1
[

269 NEVALTD/=<3N329>, DEFAULT=CN2VAL I/ NUP
270 NOP=i o not generate an OPVALIC signal,

271

-
.
—
]
ot
e he Na
'd
u
1
-
=
o =
et
-

e wE NS ME NS N e We W we we W Ne

272 -3

273 TMORY= ; Generat IPYALTL if

274 ; ASEC+((ReAL+MODIFY)¥Aligned) k4
2715 FORCE=3 ;Generate an OPVALID unconditionally.

276

3271 e
QE’;".' :

;?'?‘! ; Unpacker Control. This speciflies how ID reqgister data is driven onts

;280 s the OPBUS. @
s 251 ;

;2872

s 283 UNE A CTL/=<322312,BEFAULT=XUNPACK CTL/SIGHN> @
5284 NiP= - o not un C

5285 TIGN=1 3 519 t.o if =Asrc

$2H6 LITE} = % ick A wrt literal according to CTX and s

s 287 3 T¥] A




»

e N

284

2"} e
290
291
297

o A
293

294
205
296
237
291
269
300
3n1
an2
303
an4a
305
306
3n7
308
309
310
;311
;312
+313
3314
;315
;316
3317
3318
;319
3320
;321
7322
323
;3324
3325

e NE N N NE e N NE NS e e e e e

N Ne e we

e e e W

TROX « MC T
XDEL o IC
£ A
[ IR -
;
’ 2Dy Ccon
; contionall
’
CH f=<364 33>
-~ ’I\i"‘1 18 A
=1
. -
[‘r_tj g f
7T 1! A DY
v I'i I.J_ C
=AD Y WCH
AD_V_ERC
O A | 14 'v'""j
l'_‘u'_H"_ .,iw
invy P
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L (827 1-HAY=-84 15202216 V3«73 == VENUS
1crowory Jerinltion - Real Fields
Thls Lpitiatas amemory references, sometimes
1) Al .
CrANOP>
H AN GBCHE 1if DEAM MEM = RKZAD
7 ADSUHCHK 1f DRAM EEM = Tu IFY
; otherwise, NO
;N0 cp~=fetch port memory request.
DITY=<.EQLLCUNISC/>,KUMTEC/WRTITE.VAREADY>ID
sinitiate a JRIT virtual, no page check. NO
/ Cross=pange or alignwment checks are done.
sInitiate a WRITZ virtual, no page check. %o
¢ Cross=~page or alianment 1ecks a lone.
V=l PQLLCUIMISC/ D, SUMISC/URTITE . VALEEATY> >
[nitiate 3 WPITE virtual, checking for write access.
1f no write access, a microtrap will be gsnerated
for Ebox microcode.
sInitiate a =xFAD virtual, checking for write access.
;Initiate 3 REAP virtual, checkina for read accesse.
;Inltiate a R7A0 virtual, checking for read access.
;slnitiate a WFAD wvirtual, no page check.
;Initiat 3 RCAD virtual, no £ §
;Makz a m=mory request using virtual address,
; and send the correspondinag 1e IBUFFER, if
5 the uPPORT status in Mbox is no problem., 1f problem
; occurs, set IPFPORT problem bit.
;s9axe a memory request using VA as the wvirtual address,
; And sepd the corresponding data to the IBUFFER, if
; the IO9UF¢ER port status in Mbox is no problame. If
; problem occurs, set IBFPOURT problem bit.

Ibox

Microcode
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] ; IROXDEY MIC Thox Microword uJetinition = Real #fiela
23245 «PAG

) 2327
;328 ;
$348 $ The PMISC Lield is For misc. =z=ncodings in the microword.

® ;330 ; ®
;331
332 MISC/=<C4003T75, DR AULT=CUNTST /NP |

@ ;333 {GP=y ;%0 misc. siynalt yeneration [ ]
$334 VEITEVEFEADY=1,  VALIDTTY=< s AXDL JURC EOLECMCF /D>, <MCF /WRITE_V_NOPAGED 1, |
3335 e BQLLCUCF />, <CF/ARITE_Y_WCdK>11,

& 21338 « TQLLCCYCLE IN/>, <CYCLE YO/ZNDRMAL>II> Ll
;3317 sotall until! Fbox asserts OUPLYRTIF command.
2338 IR FLUSHL.D . CPC=2 ;Used vuring flush operations to: a) VIBA_VA+4,

£ 5336 7 b) alter CPC/<SA/ISA valid bits, c) CPC_VA, d) elear [
;340 ; some signals in Ibhox control logic, ) set CPC VALID.
$341 IB.FLUSH=3 ;Used during tlush operations tos A) VIRA_VA+4,

% ;3472 ; b) alter FSA/ISA valid bits, and c¢) clear sone [ ]
7343 ;) siqnals in Teuox control logice.
;344 CCHNCOMP s MikANCH=4 *L st2ll enable used during conditional and cowputed branches to

@ ;345 ; stall until the micromachine veceives CC VALLD from the Ebox. @
+346 [R.FLUSP.CONU=5 ;Used quring conditional branch operations. Tf BRANCH=-
347 5 TRUF this iritiates all the operations listed for

L] ;348 } "IE.FLUSHLDL,CECY, T1f NOT ERANCH_TFUF, ®ap=-port bl
3346 ; cancel" is issued to tne cache to abort the target
$350 } address fetchns Used in second cyclz of branch microflowe.

° ;351 FAD . T1X0=6 siccess an indirect address in IMD. It will enable ISTALL fel
535 ; until uUP “D RESP is detected. VYhen MD RESP is received,
3353 + this encoring causes the TMD latches in the IBUF MCAs to load the

B 3354 + IML letches in the DBS slices. : =)
$ 355 LNH SRLCHRECK=T ;Inhibits the assertion of a stall condition due to a
$356 : scorehoard hit. Used to handle the reading of the

- 3357 ;} second longword of a “quad § modify” type GPR operand. B
;358 RAF=H ;Generate Zeserved Addressing Mode Fault.
3359 UDYIAG.DONE=Y ;This causes a "diagnostic dope”-handshake signal to

- ;3610 ; go to the Ebox branch enable logic. £
;361 ;ieset some lbox control logic.
$362 1B ;This encodinng will cause the partiy check at the output

- ;3063 ;} of the BMUX LATCH to be DRAM CTX dependent. Jsed to @
;364 ; handle immediate data being passed tnrough the BHUX.
3365 POPSTACK=NC ;Pop thea microadaress stack and use it as the next ufCe.

e 3366 CLEAMARL.CBCVALID=0D ;This clears the CPC VALID flag. It is used during flush and macro-branch ®
;307 5 microflcews.
s 368 CONDFA.OP<MEMJREQ=0E ;Asserts FA 0P MLM REQ TFF Dram Ref = =Asrc (i.e., if Dram Ref <> 0).

® $»359 ¢ olnce Oram Faf = O for Astc and Vscrc operands, this is set FA OP MEM REQ IFF -
£330 s Dram Ref = -(Asrc + Vsic). See the end of this file for more info on FA
£371 ;7 UE ' REQ«

- 2372 FALOP  MEMJREG=0F jAsserts FA 1iP ME unconditionally. -
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TBIIX. UC K “ICEdz 1N(CT) T=41¥=-84 15302:16 V3.73 == VENUS Tbox

TBUXDER JMIC Ibox sicroword vCefinition - Heal Fields

s
; Fisld to iventify the current cycle

CYCLE 10D/=<42341%, OEFAULT=<CYCL: 1D0/NORMALD

NORMAL=D son=Ttork cyele

[YDFXFORK=1 sIndex Tfork entry wicroword

SNAFURK=2 sR0A Iforck entry microuword

EEANTOWN=3 iVanilla flavored ifork entry microword

Used 1n microtrap routines to override TSTALL ous to either the Ebox
Ibox.Stor command or the UxAl SNSPEND bit.'

T N e e

UNSTALL/=<43:435, . DEFAULT=CUNSTALL/NORMALD

NOIMAL=0 ;Nbserve all stall signals in the NFXT wicrocycle,
UNSTALL=1 suUnstall if Istall due to the above 2 conditions,.
’
7 Used in DTAGNOSTIC SMODE ONLY
/

IE BOLLD/=<44:3445, . .05FAULT=<1E LOLOD/NOHOLOS>
NOHDLD=T sAllow TBUFFER to do its thing
d0LD=1 sPrevent ISHOFFEY from shifting

DIAG UNSTALL/=<45:45>,.DEFAULT=<DTAG UNSTALL/NOE>

NOP=0 sA110v normal stall effects
SUPER=L sverride any erxisting Ibox stall condition

The MABX bit! if set, CPU clocks stall as of the next 7T0ish.

e e e

MARK/={46246), DEFAULT=<MARY/NFF>
NFF=0 shormal state
ON=1 ;Micto=-breakpolnt encoding.

Microcode
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ROXDEF HUTC Thox Hicroword Definition = Real Fields

s PAG

;

; Thas field is for additional! miscellaneous encodings in tre Ibox uword.

;

OMISC2/=49 247>, DEFAULT=<KUMISC2/NUPS

NaBR=( ;%0 signal genseration
TKDEX. IMM=1 sAssert "ITndex lamediate mode" bit. A1s0, this generates
} tne INHIMTT SFT S8 VALID signal (the same signal generated

; by UMISC2/INRIBTT.3ET.SB.VALLD),
FNA,OPBUSPARITY=2,,sWalidity=<X,0"L AnNdLeEqli<Awux Sel/>, <imux Sel/Zero>1,
«Fglf&hmuy Sel/>, <3mux Sel/f/Dmux.ibf>11,
cAnuT,EqlC<Amux Sel/>, <Amux Sel/Zero>1,
LPgll<Bmux Se21/>, <Bmux Sel/Dmux.Iad>31,
ANdr.fglf<omnux S21/>, <Pmux Sel/Zero>1,
«Zall<hmuyx Sel/>, <Amux S=1/GPR>11 1o
Assert "TyA N2 PAR CHE™ signal to enable UPBUS parity
checking. Se= the microcode restrictions at the end
of this Tile for more information.
swagrce the validation of 2 scoreboard entry iff one is

Vil L W
b

LT T WL

!"'\--I.: Cl}_..'_- ?‘F.:: Ce UA[.! D:‘)i

T ~e

[NHINTIT «SET S0 VALID=S, Validity=<..Andlf.fqll<sey Mode/>,<Reqg Mode/NUD>],
FqlfdCycle Id/>,<Cycle 1d/BOAFOxK>TI>
sTihibit the validation of a scoreboard entrye This can only be
5 This is intended to inhibit the too-szarly entry of an optimized
5 GPRE into the scoreboard.
PORCR e 3E TSR ENALNPEUSLEAPTTY=6,Val1dity=<.0RE s ANAL.EqlT<¢Amux S=21/>, <Amux Sel/Zero>1],
JEQlL<imux Sel/>, <8mux Sel/Dmux.Ibf>11,
JANdT.Zgll<Amux Sal/>, <Amux Sel/Zero2>1,
«Tgll<Boux Sel/f>, <Bmux Sal/Dmux.Imd>13,
AndC.FglL<Bmux Sel/>, <Bmux Sel/Zero>1,
FqlC<iamux Sel/>, <Amux S21/CPR>11 1>
3 This performs a FIORCE.S3ET.SB.VALIL and
; everytining a "2"™ and ™4™ encoding in the microfield do, together.
BTFAPCIP=T 7
s to preserve INDEX [FOURK CYCLE throuah an unaligned microtrap.

; Microword rarity. Currently, odd parity is used. Zven parity would be

3 +NOTing the PARITY qualifien

;

PARG/=<31:0> ine areas tor paritvy field aeneration
PARL1/=<A9232>

UPARS=C50250>, + DEFAULT=C PAPITYTKPARG /D>, <PARL/>D>

sonding for the ootimized destination of the current macroinstruction.

an ENA.OP3US.PARITY, 1t performs

{dentifies a microword in a read*word or Read*Longword unaligned microtrap. This is

used

Page
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; TBOX LuCP MICRNZ  TN(02) T=tA¥Y=84 15:02215 V3.73 == VuLiUS TIbox Microcode ¢ Page 13
° s I3NYXDEF JMIC Misc. Notes
7461 «PAGE o Misc. Notes"
- 3 4H5
;A6 3
;467 ;
*® 1468 ; The VA LATCH loads frow the datapath adder in every cycle (t3isti) unless the 3MUX SFL/ microfield says
;469 ; to hold the VA., Note that nolding tne VA is either forcing it to hold via BMUX SFL/ (which is the
$470 3 microword default for that fieid, 30 saving nothing gets vou what you want), or saying VA_VR, which is
*® ;471 3 sliahtly more obscure but included in the listing since this is a free country.
A 47?2 3
3473 ; Note that saying VA_VA also eftectively freszzes the contents of the P VA latch whereas the Bmux field
Y - 3474 5 does not. This affacts wamory references,
! ;475 ;
N o ;47hH  Total number of used bits in tne Ibox microword: 51 out of a total of 52 possible bits.
! 24777 ; )
34778 ; FA& NP MEM KEQ is a signal asserted at 55T F3 FULL time if TFORK VALID * € this operand will require at
;479 5 least 1 wenory reference }. This signal goes into a stats machine on ICE. The state machine keeps this
- 3480 ; asserted until the next fhox FO74, which clears it (along with mastsr raeset or flush). The Ebox latches
3481 5 the value of this ICB siqgnal at FORK time and uses it to determine which port status code bits to look
;482 y at if -0PYALID. 1If set, it loovks at the DP PNKT status line from the Mbox which indicates an operand
- ;483 ; problem. 1If clear, it looks at the INUFFEP port status line. We therefore want to set this (via our 2
;454 ; UMISC/ encodings) for all INUTHECT memory specifiers and for all Direct memory specifiers which are not
;485 ;3 (Asrc + Vsrc)., Note tnat we musl do tihis in the Ifork vector.
- s486 -
5487 ; The UNISC2/INDEX.TMVM signal 1s generated during every cycle of (PC)+C[®?n] mode in which we fetch the
;488 ; useless immediate-mode cata from the Ibuffer. Note that tnis is done before any other work for this
*® 3489 ; Sspecifier. This goes to thz Tbox and may cnly be set at FORK time; it may be cleared anytime. Since
490 ; Istall doesn®t affect this bit, it will be generated every cycle until we finish processing emptying the
¥3 ;491 ; Ibuffer. This particular UMISC?/ encoding also generates the INHIBIT SET S8 VALID signal.
04{')? .
r 3
;493 ; UMISCZ/INNTHIT.SETSBLVALIL wilt inhibit the entering of 2 new SE entry into the scoreboard. It must only
;494 7 be used during the IFDRK CYCLE of every specifier that is a BOA. It can bhe set after that cycle but this isn“t
o $495 ;5 necessary (It has to be sa2t only once)., UMNISCZ2/FDRCE.SET.SB.VALID will force the validation of a new SB entry
;496 ; sitting at the input to the scorehoard iff OPT SAV (the saved version of DPTIMIZED) is TRUE.
;497 ;
-
-
-
-
-
=
£
&
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MICKROZ 1n(%2) T=k2a¥=-84 15:02:16 ¥1,73 == VENUS TIbox Microcode .
Ibox Microcode kestrictions

" Ihox Microcode Restrictions®

-

saril Testrictions can be pardled by MICRDZ
s rememberszd by the lowly microcoder.

ist will change with time as we discover new tiings about the Ibox desion,.

reading Memorv for indirect addresses must be done in the followiling
seqguences

(L) Initiate tha HEAD With the address being in VA by the END of
thlis cycl=.

(BR) Assert UMISC/RELUIMU, wvia the STALL UNTIL MD RESP macroe.
(C) Assert BMUX SEL/0MUY.IMD via soine macro.

The bwmux Sel/ field encoaing HGLDVY, which is not a Buux select
function but rather inhkibits 1onading of the VY3 LATCH, does ncot
inhibit loading of the OP VA LATCH. #Hence if you wish to correctly
generats a virtual address to r=2isrence memory you must load VA
with itself, i.e. use the VA_VA macro.
The following microwords HUST clear CPC VALID via the CLEAR.CPCVALID encoding

in the uMisc/ aicrofiaz]d:

fork) in the Unconditional Branch microflow.
fork) in the Conditional Branch microflow.
fork) in the Computed Hranch microflowuw.
microtrap vector) in the Flush.Wbus.&.Load.CFC

The first microword (onh the
The first microword (on the
The first microword (on the
The first microword (in the
microflow.

o

—~ e~~~
- &Y B 8
P

-
-
Lo B e B

¥

The purpose of this encoding is to prevent the Fbox from storing a restart address
(in the event of a trap) which is incorrect, due to the tact that the CPC is not
vet valid. CPC may not be valid if the Mbox does net issus PA ACK to the first
memory request of & flusn.

The default encoding for the CT¥ CTL/ microfield must be eitiner CTX CTL/ORAM (=0) or

CTX CPL/INDIRECT (=1). Feason: the carry-in into the datapath adder is CTX CTL<2> along

with RLOG context descode, and this occurs even thouah the Bmux is not selecting context.
lience, although the adder is not sourcing the context input, a carry in (usec in subtraction)

would occur. Hence, the clx ctl field must default to DRAM or INDIRECT, which does not generate

this carry—-in signal.

211 Ifork vector entries wiiich process indirect mewory specifiers must force the assertion of
FL DP MEM RPEGQ via the macro "FORCY FA 0P MEM RENMY, This must be done in the Ifork.

411 Ifork vector 2nfries witich nrocess noi~inlirect memorvy specifiers must conditionally
issert FA OP MEM Red via the macro "CNNDITIOKAL F4 0P MEM HEQ". This must be done in the

I1forke This forcas FH b ! { IFr Gram Ref = =Asrc (which translates into =-(Asrc + VUsrc))e.

validity checks. This list is for inter-word restrictions which

Page
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3550
»551
7552
553
3554
3559
3555
7557
;538
;559
3560
7561
7562
3563
3564
3565
;5b6
3567
;568
3569

3571
3572
$9713
3574
3575
3576
$5°717

;575
35480
;581
»582
3583
;3584
;585
;586
;587
;588
35489
3590
;591
;592
3593
;594
7595
;596
5597
+598
3599

THENX .« nC#
[BUXDEF NMIC

«Pane
’
5187
H
;
;
s (7)
;
; (9)
’
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MICROZ 1hCUR) T=MAY=64 158021156 V3,72 —=-= VeNUS Tbox Microcode Page
Tbox wricrocode Restrictions

(PCY+CRN] specifiar, every microwor i wiich fetches 7 byte, word, or longword of useless Ibuffer

data must assert the DNHNTECZ27INQYX.IMM signale Thais teolls the Ehox to look at the Ibuffer port status
lines from tne Mbox 2ven tonough b2 OF MFM E3Q #way be sdt.

e must

shen an

not assert 12VALI(O il the operand soegcifisr is a meserved Addressing Mode fault (RAF) condition.

MAF is discoverec, the microceae wust Jump--deot setting 52AF until Ebox brings up Ibox.error, which in

turn causes us to 1stal?l.

The UMISC2/ encodinyg "FUALPBUSPARITY"™ must be asserted in microwords which do the following:

(
( CAMUX

SRLL = ZERII) ANL. ( (BMUX SEZEL/J = DMUX.IBEF) .0R. (BMUX SELS = DMUX.TIMD) ) )
R,
( (BElUX SEL/S = ZERED) LAND. (AMUX SEL/ = GPR) )
)
« AND,

{ We mignt/are be settino JPVALTL for daita avaiable in the ID register (not a memory operand). }

"he problem 13 that Jata loaded into ID doesn®t pave good parity unless it is created from the above sources.
The hardware takes thise ZN0 NPEUS.PARITY encoding and qualifies it with ENA LOAD 1D to determine whether to
gnahle or disable orbus parity checking (the signal name is ENA UP PAE CHK).

his signal, via the Suidls OP203 FPARITY CHECKINGS macro, must be asserted in every microword in which we
could be loading V& (and therafore TD) with the operand, and iff it is from one of the above sources.

I considered makiny thlds A JDFFAULT thing in MICrRNZ so that it would be done automatically, but felt that
there might be situations in Thox microdiagnostics wnich would not want the detault.

All Ifork vector entries must have a CYCLE 10/ encoding which is appropriate

even if

the operand is an HAF. This is because CYCLE ID/ injects into alot of

logic, notable ISA loading & T54 valid logic. For example, the Ifork entry for
CRNICRNn] must have CYCLFE JTD/BODAFUORK,

UMISC/IMNHaSH.CHECK must be asserted in the followinag microwocrcds:?

(a)

(k)

The second microwords of (&n)+, @(REn)+, CRNI(Rn)+ (the cycle after the SUAFORK), and CRnI1@(Rn)+ (the cycle
after the BJAFGPK)microflows. FReason: If we are supposed to take a SB HIT STALL, we would have done so
during the TFOxK CYCLFE microword since that microword sources the autoinc. (or BOA autoinc.) GPR. If we
are executing at the uword after the IFDNRX CYCLF, we rclearly didn®t take the SB HIT STALL. But if the
current macrojustruction is being opntimized, and thas destination GPR#§ = the autoinc. GPR}, then the dest.
GPE 1s enterad into the scoreboard and we could take an unnecessary, and lethal, SB HIT STALL. Using the
UMISC/ encoding te inhibit SB HIT STALLS prevants this from happening.

When readinn the second longword of a (Modify * Juad * Rn) operand. The reason for this is slightly
ooscure, put esseptially the SH Inygic gets confused by a Quad Scorehoarded Modify Rn operande.

1%




; IBOX « MCH MICRIZ 1H(0UZ) T-MAY-34 hi2:l6 V3,73 == VENUS Thox Microcode
rl ; 180X DEF . MIC ibox Microcoide westrictions '
3600 +Pane
® ;601
3602 ’
s603 B @2 NMISC2/INHIRTIT.SET SR« VALTY must He set in the lfork Cycle microwords of all BUA operand specifiers (except for
® ;604 H CEn1(PC)Y+ specifiers., ror tnis specifier, the ITndex Immediate drain encoding asserts the INHIBIT SET SB VALID -
3605 - siynal)., This inhibits the premature entering of the optimized destination of the current macroinstruction, if
s606 ; one is present, into thes scoreboard and thereby setting the staqge for a8 spurious S5 hit on the source index GPR,
E ;607 ; >
3608 2 LED UMISC2/FURCE «SET.SEB.VALTD must be set in the microwerd which finally loads VA with the operand target address
;oG 3 IFF the microflow in auesTion came from a BAA Yfork Cvcle microword which issued a UMISC2/INDEX.IMM or a
o 3610 ; UMISC2/INRIRIT.SET.So.VALTD, E
;611 ;
;612 % CF) UMISCZ/FORCE«SET«SN ENALOPHISFARTTY must be set in the 2nd microword (i.e., the one immediately following the
® 3613 ; ifork cycle) of the zead * ¥n * (Quad#Ucta) operand specifier flow. This is needed to fix the MOVQ RO, R1 >
;614 - scorehoard bug, which was a flaw when the R specifier was optimized,
615 3 .
! ;
& s61h 2 The hardware Will inhibit the entering of Rl&l2 (via the Quad context) into the scoreboard during the Ifork F-]
$617 . cycle. The microword whirh processes the 2nd GPR will assert this encoding, wihich causes (0PBUS parity chnecking
7618 ’ to be performed as well as » conditional loading of the scoreboard iff the instruction was optimized. This
B 361¢ - should not hurt Neta operands since they are never optimized. -
3620 ’
7 F
;621 5 (10) UMISC2/UIRAP.CIP must pe set in the microwords which process a Head*Word or Read*Longword unaligned operand.
@ 3622 ; keason: If the opearand prior to an indexed=BU! combination specifier is one of these 2 types of unaligned -
3623 ; operands, the hw will forget that we microtrapped out of an index ifork cycle. #When the microtrap microcode
;624 5 iopes return to the Tfork, we will go to CB, but the Ifork microaddress for the BGA may have been cooked up
L 3625 5 as though the specifier was not a RO2! This signal forces the Index ifork cycle state machine to =
;626 ; remembher the THDEXL TFURK CYCLF encoding and therefore always cook up the BOA Ifork address properly.
3627 ;
» 1
- -
- -3
- -
|
- b

- -
® -
*® -
e -
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;628
3629
3630
3631
;632
3633
;634
;635
+636
3637
3638
;639
;640
3641
;642
1643
;644
;645
;646
;647
;648
;649
3650
3651
;652
;653
3b5H4
;655
;656
7637
;658
3659
;660
;6h1
;6562
5663
3654
3665
3660
26457
3668
;669

TBX.
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T=Jdan=13
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&
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13=Nctoper=91

ENZ 18(02) T-A¥=84 15:02216 V3.73 == VENUS Tbox Microcode

X

fistory™

Fxplanation

aus TRUIBIT SET SCORSROARD VALID, FORCE SET SCOREBOARD VALID, and
STRING MIDE mMacros.
dAdded: wxplicit WNRD context macro for the new utrap/sII
timing fix.
Added: FURCE SET SE VALID & ENA DPBUS PARITY CHECKING wmacro.
Qemoved: STRING MODE macro. Added: UTRAP CIP macro.
eletea "%¥ill Craine..." macros.
Addeqa FNRCE FL 0P MEM EEQ and CONDITIONAL FA OP MEM RERQ
M2CCOY «
Addea "TNDEY IMMEDIAT® DRAIN" macro to facilitate the (PC)+LRn3
speclfier processina.
Ranamed macro for OPVALID/CPR.IMM,
Deleted IFOKK IF COMP BR FALSE macro, renamed wAILIT FOR IRD
into WATIT FOR CC VALID.
Added ENARLE OFPBUS PARITY CHECKING macro.
Adu?: Since PR SEL/<2> does not force an INHI3IT 8B STALL
in the hardwarce, [ added UMISC/TNH.SB.CHECK to all macros
which use GPR SEL/RLUG_UNWIND or GPR SEL/EXPLICIT.
emove: abhove MACR] construction. Hardware will fix the
problem.
Added Clear CPC Valid macro. Added "Will Draines."
MACCOS.
Updataa. Added VA_VA. Added explicit GP2 macros.
Added macros to source CPC for string continue
flushes.
Upuated Lo reflact new Thox design.
Updated to refiect new IBOXDEF.MIC file. Adae
flushas and Conditional pBranch flows.
Hemoved unused macro. Changeda macrns to €oox format
(Mo change in functionality, just difference in
Appearencea), .
Vacro Tile completed. First rev, based on reasonably
stable hardware definition.
Start of llistorvy.

-

L

¥
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b s ITBOXMACRO.MIC Tbox HYicrocode Macros = Diagnostic >
7670 . PAGE " Thox Microcode “acros = Diagnostic"”

ke ;671

3672 ;
3673 3 Explicit GPR moves and snlilts
Y 3674 3

;675

3676 0V RCI VA WAMUX SEL/CPR, BMUX SEL/Z=K0, GPR SFEL/EXPLICIT,
. 3677 GPRREC/RL, CTX CTL/LGPRREG32/>,

3678 UNPACK CTL/SGPRREGLO/>M
SPL /EXPLICIT,

»67Y MOV BCI1 VA REG WHUS wAMUX SFL/GPR, B8MUX SEL/JZERO, GPKR O
Y ;680 GPRRFG/O1, CTY CTL/KGPRREG3Z2/5, WRNSREQ/DON,

3681 UNPACK CTL/<GPRREGI0/>"™
3682 4NV 2(RCI) V2 wamu¥ SFL/GPR.LS1, BMUX SEL/Z®RO, GPR SEL/EXPLICIT,
y 3633 SPRREC/A@YL, CTX CTL/KGPRRZG32/>,
;684 JNPACK CTL/<GPRREG10/>"
3 685 4OV 4(RCI) VA WAMUK SFLIGPR.L32, BMUX SEL/ZERD, GPR SEL/EXPLICIT,
3272,

- ;686 GPRREG/i4l, CTX CTL/<GERREG:
3687 UNPACK CTL/<GPRREG1O/>"
;688 MOV 2(RC1) VA REQ WHUS WAYYX SEL/GCPR.LS1, BMODX SELJZERO, GPE SEL/J/EXPLICIT,
- »683 GPRREG/@l, CTX CTL/SGPRREG32 />, WEUDSREQ/ON,
;6’:’ J INPACK CTL ,’ {GCPRRE 610 f > L
35691 MOV 4(RCI) VA REQ WHUS "AMUX SFL/GPR.LS2Z2, BMUX SEL /27RO, GER SEL/EXPLICLT,
- ;692 GPRHEG/RAL, CTX CTL/SGPRREG32/2, WBUSREQ/ON,
3693 UNPACK CTL/<GPRREG1O/>Y
-
kY
-
»
-
-
-
-

L]

—— ® .
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ACR, [DoOX 1 ocode acros - Systzam =
ol L Ibox jcrocod cros — ovst n"
-
)
s Generail micromachir control = notos, ullky [fork control, branches
7 &
ANCH (Q+0) AdD \CCFS
JRANCH ON ACCESS
BRANCH | LGG FIRST BIT
ANC CONTEXT
BRANCH O naD OR 0 :
coTo Cl
[!’T‘-:.-‘.
ITFORK 11 \+HR*BuL
IFORE IF QUAL
IFORK TF R*ERL
[FOR [F y+p+aMT3NL
‘_L"t' il 1
7
; Memory functions = »11 operations ate VIRTUAL
;
COun RER ’
[R1]] 1Tl [PF=PURT .
IRUF REQ FROM UP=PU T "y
LEAD "
bAD 2 iy
EAD. il 4
READNOPAGE o
READ.NOPAGE 4 2NE e
STALL UNTIL IMD MDE 3 2 "
R1TE "
)ITE.NOPAG L
lI llil.'..\‘l c’!._ ¢
;
; Signal generation 1o the IDOX
y
CONDITIONAL FA OP REQ ML TSC/CUND e FALL
NABRLF OpBUS PARITY CHECKING B MISC2/ENALDPBU
FokCe Jt | FRA NI ISCITE . 1P  ME
INDE I rDITATE DRAIN "MTSC2/1 KelW
JPYALTL VIPVAL LGS CE
IPVALID 1 +(MV*EN) . LID/GPPS
OGPVALID IF A+2M*AL ' YALID/MENO
ESERVEL I TRESS INT ULT WML ,'f\':'”
IT& VA RERDY IPMISC/WRITE,.
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g X q
» 5 TROXMACRO.HMIC ITbhox Microgode Macros = Sysilem
745 PAGE
» ;746
3 T4 H
;148 } General macros
® 3749 ;
;750
2751 IGPR_TGPR+CTX "AMUyX S®L/GPKR, 3MUX SEL/ADDERCTX,
® 2752 BUSREOD/IN"
3753 IGPR_1CPR+4 WAMDX STL/GPR, BMUX SFL/ADDERCTX,
3754 BUSREQ/ON, CTX CTL/INDIRECT®
. 2755 VA_"n WAMUX SEL/ZFRG, BMUX SEL/ZEROM
3756 VA_CEC "AMUX SRL/ZFR0O, BMUX S&ELscCec™
37157 VA_RMUXPC=-CTX T"AMUX SEL/AMUXEC, BMUX SEL/ADDERCTX,
- 3758 CTX CTL/AUTGDECY
3759 VA_AMUXPC+IBUFFER DATA "AMUX SEL/AMUXPC, EMUX SEL/DMUX.IRF"
s 760 VA_GER(PREVADD+1) UAMUX SEL/GPR, BMUX SEL/ZERN, GPR SEL/PREVAND+1M
. ;761 VA_TRUFFER DATA WAMUX SEL/JZERD, BHUX SEL/DBUX.IBEFY
3762 VA_TGPR " AMIX SESL/GPR, RMUX SEL/ZERD, GPY SEL/ISTREAMM
= 3163 VA_ICPR(PREVADD)=-4 "AMIUX SSL/GPR, SMUX SEL/ADDERCTX,
3764 PR SEL/PRPEVADD, CTX CTL/AUTOINC.DEF"
3765 VA_IGPR(PREVAND)=DTX "AMUX SEL/CGPR, BMUX SEL/ADDERCTX,
. ;166 GPR STL/JPREVACD, CTX CTL/AUTODEC™
s 167 VA_TCPR+IBUFFER DATA "AMUR SFL/GPK, BMUX SEL/DMUX.IBF"
;768 VA_TMD WAMUX SFL/ZE#D, BMUX SEL/DMUX.IMD"™
3769 VA_VA naMY SEL/ZERD, BMUX SEL/VA™
h ;7170 VA_VA+INDEX GPk MAMUX SEL/GFR, BMUX SEL/VA, GPR SEL/INDEX™
771 VA_VA+2(INDEX GPR) "AMUX SEL/GPR.L31, BMUX SEL/VA, GPR SEL/INDEX"™
2012 VA_Va+4 WaMuxy ScL/FOUR, BMUX SEL/va™
sT13 VA_VA+4(INDEX GPR) "AMUX SFL/GPR.LSZ, BMUX SEL/VA, GPR SFL/ZINDEX"™
3774 VA_VhA=4 WAMUX SFL/NEGFOUR, BMUX SEL/VA™
3775 VA_IGPR_IGPR=-CTX "AMUX SFL/GPE, BMUX SEL/ADDERCTX,
- 3776 CTl¥ CTL/AUTODEC, WBUSREQ/JON®
371117 VA_WBUS "amMyX SEL/WBUS, BMUX SEL/ZERD™
e
R
)
-
B
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TEBUXMACROLHIC Ibox ™Microcode Yacros = System

e W

;778 - JPAGEH

sTTy

+780 ;

;781 ; Context detinition macros
7782 ’

3783

;184 CONTEXT IS5 -4 4 X NCTX CTL/AUTODINC.DEE"
;7185 CONTEXT IS 4 4 4 "CTX CTL/INDIRECT™
3786 CONTEXT IS X 2 X “CTX CTL/wORDY

3187
;788
;789
3790
;791
3792 _
$793 INDEX CYCLE NCYCLE TOD/INDEXFORKY

s 794 BUA CYCLE "CYCLE ID/BOAFQRK™

$795 VANILLA CYCLE WCYCLE TID/BEANTOWNY

5796 VANTLLA RMODE CYCLE "CYCLE TD/BEANTOWN, KEG MODE/YES™
3797

;798

Cycle identification

e e e

37199 3

;800 3 UPRUS Unpacking

;BO1 ;

;802

;803 NO OPHUS DNPACK "UNFACK/NOE™

;801 LITFRAL UNPACK 0OPGUS "ONPACK CTL/LTTERAL™
;805

3806

3807 -

;8083 5 tlush & Conditional Branch ACTOS

;809 I

;810

;811 FLUSH & LOAD CI’C NUMISC/Id.FLUSH.LD.CPCY
$B12 FLUSH MHMISC/TB.FLUSH"

;813 WALT FOR CC VALID MUMTISC/CONDCOME . HRANCHY

;814 CNND IBUF FLUSH & LOAD CPC WURTSC/TB JFLUSH.CANDY

;815

;816

;817 3

3818 ; Misce

;819 2

;820

3821 BMUX CHECK WITH CONTEXT VUNTSC/REMUX CHK .CTXY

;822 CLEAR CPC VALID "IMTSC/CLEAR.CPCVALTID"

;823 SMABLE TRAP [F UNAL IND "JTRAP CTL/INDIRECT™

;824 ENADBLE TRAP 1F UNAL 0P “OTZAP CTL/CPESRANDY

$825 FORCE SET SCORSBOARD VALID UM ISC2/FURCE «3FTSH.VALIDY

;B2¢% FNRCEF SET SB VALID & ENA IPRUS PARITY CHECKING WYUMISC2/FORCE.SET.SU.ENA.NPBUS.PARITY™
7827 HOLD TBUFFER “Tg HNLD/HOLD"M

7828 INHIBIT SET SCOREBOARD VALID DOMISC2/IMHIBIT.57°T.SR.VALID"

7829 TNHIBTT STALLS "INSTALL/UNSTALLY

;830 MARK MmA K/ ONY

;831 {0 SCORLBNARD CHECK WOMISC/INH.SB«CHECK"

;832 UNWIND RLOG EHTRY "AMUX SEL/GER, BMUX STL/ADDERCTX, CTX CTL/UNWIND,
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L  TEOXMACRUGHIC ibox #“icrocode Macros = Systen »
;832 GPP SEL/RLOG_UNWTND, UNSTALL/UNSTALL™

® »834 UTRAP CIP "OMISC2 JUTRAP LC IR »

s
@

“
#
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B35 + PAG CIROX DE.MIC"™
B3k « TOMI "heyision 153V 3
3377 o TUI 122 March 1584"%

e Ne e e e N e Ne e Ne N
wolios By viiesJiecileslevillveliey

39 TNC " ryision Histor £
40
41 H J Dat (planatiaon
42 ;== wua= eassesacccea -
42 ;
Ba4 3 13 22=Mar-H4 regoveds: The String mode Jjump-dot loop. It looks like hw will never take advantage of 1it.
g4as5 b Added: UTRAP CIP macro to the Unaligned * Read * (W+L) microwords. &
;846 £ 12 2i=tov=4d3 wdoeds tring Mode Jump=-dot loop after an Ebox Flush and hold C?PC
;a7 ; utrape. fhis replaces a he stats machine on ICA which remembered that
+548 » the Ibox is in string mode, "
;B49 ’ Adudeds 1 IRIT SET SCORFEOARD VALID and FORCE SET SCOREBUAKD VALID macros
;B850 5 to the JA IFORK CYCLFE usords of all indexed specifiers sesxcept for
;851 : CRnI(rCY+, and to the uword which finally loads VA with the target address .
;B52 - for all indexed specifiers.
2853 - Add - cw utrap scheme for Unal*Read*(9W+L) operands which
;B854 ; 1s part of the SIT timing fix. -
s 855 ; Adueds The microwords for all 3 types of branch instructions which issue
;856 : the "F" request to the Mhox now issve the UNSTALL/ONSTALL (INHIBIT STALLS
3 8B57 5 macro) hit. This allows CPC to'be set valid when the PA ACK from the "“E" -
;858 ; raqiaest comes back from the Mbox even if the Ebox has said STOP 1BOX
3859 3 REF NCES. :
;860 s Clarifisd some documentation. ™
;861 ; adced: Ct SFET SB VALID & ENA DPEUS PARTTY CHECKING to the 2nd microword of
;862 ; Reaad * Rn * (N+0) microflow.
;867 G 2 | i2={lct=83 Fixed: PAT index snecifiers had an Cycle TD = Vanilla. Since cycle 1D = -
;B64 % [NDEX causes ISk to ygyet loaded, this had the effect of loading ISA twice
sB6S ; for one specifier during an KAF. iS a result, Tryqggua“®s exception
;865 ; microcode pusherd the wrong PC on the stack if he read ISA (which would be «
3867 s the case 1if the first operand of an instruction was for example
sHEH b S*gliterallfnl). Now, BAF index classes of operands have cycle ID = BUA,
;869 : ui1ich allows DRAM and 1BUF PE latch loading and doesn®t clobber ISA. -
JBT0 ’ Corrected Misc. documentation typos.
;871 ; Fixeds The seconhd uwords of (Rn)+, A(kFn)+, CknlI(Rn)+, and CFIE(ENn)+ will
38172 J now assert THHIZTIT.SB.CHECK. This fixes the problem of an optimized ®
;873 ; instruction with the destination GPR = to the autoinc, GPR, which is source
;874 ; in t cycle following the IFNRE CYCLE microworde. Since that GPR 1s
3875 ; sourced in the Tr0OKX CYCLE microword, if we should stall then we would have L
;876 3 1t the IF0RK CYCLE.
3877 ; 10 17=Jun=83 Fixeo ap unhelievably gross anad disgusting bug: All Quad
;878 H ind Odcta writes (for bhoth Write and Modify operands) were L
;879 } loing write.wchk writes for the 2nd - nth longwords, for
;BBO 4 yoelh unaligned and zligned flows. Tis caused spurious
;881 ] page bounirv check microtraps 1if a 0 +# 0 datum wds L
;882 3 sufficiently ciose to the end of a page.
7833 ; oV "UOLD TRAUFFER"™ from the Master Res2t microwords.
;884 ; [his prevent loading of the Adouble buffer, which in *
;885 3 turn orevents power=-up bad parity from being cleared.
;886h ; L Tiis might not De a problam, hut could he, 2
3887 ¥ 9 14=-Nct=-B82 Addac microword at location BF to nandle returning from e
;888 ; i Read™? L unaliqnad second reference to an Ifork microword.
;8H9 J Fixed: Octa unaliagnad Modify ow was decrementing the VA

-
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» 3  THOXCHDE.MIC Hevision hHistory

+B89N ; by 1 once too oftzn.

= ;891 J Deleted: "will Drain Dmux 1if CI"™ macros from the (PC)+ flous.
892 7 added WEZ 0P b REQ"™ macros to assert Fi4 OP MEM REQ to all
3893 3 Appropriate Lfork entry wmicrowords.

o ;894 5 Added: the TNDEX TMMEDIAT® DRAIYW macro -to the uwords in the (PC)+L[REn]
»895 s flow «hic rain the useless lbuffer data trom tiae Thuf.
;896 ; Changeds: (OPVALID generation for (PC)+ and S*#literale.

K 3897 ; Changed: e now continuously set RAF until) Istall comss upe.
;898 . Chanyged over to new conditional/computad branch scheme.
;B899 - Added OP2US parity enable to appropriate microwordse.

L 39190 3 # T=sen=42 Added: "Y"Clear CPC Valid"™ to the first uword of: (a)
7901 ; on Tferk, Unconditional bBranches, Conditional Branches,
;902 ; ana Comput ‘ranches; (b) in the microtrap wvector,

- 3803 ! the Hlush from Wpus & load CPC flow. '
:904 ; phddeds “will Drain Doux if C1"™ macros to the (PC)+
;905 / flows.,

- 3906 ) Fixed: s”/lliteral was not doing an Tfork if read=bul
$907 - on th=a lior 1OC o
;908 ; pAddagd CYCLE ID/ encodings to all the R.A.Fe. entries in

- 3909 3 the 1fork wvector. Peason: the latching of DRAM and Tbhuf
591¢0 ; parity arrors is5 contingent upon the assertion of Ifork
5911 2 Cycle, which is generated from the CYCLFT 10/ encodings.

* 3912 g 1E=May-52 Fixad:s context on Istream request during flushes and
3913 - conditional branches,
2914 H Fixed: was not ensuring OP VA LATCH had correct data.

- 2915 ; Marged computed and unconditional branch flowus,
:916 ; saved 1 microword.
3917 ; Changeds: microcode to source different CPC during

> ;919 : String Flushes.
;919 ; il=-Mar-82 kip out CM. inor changes to existing design.
2920 ’ 22=Dec~=8B1 Yot anothier new [box design. '

2 3921 ; : Lb=-Yay=-81 Massive undate to mirror current hardware design.
;922 § 3 S=kovember=85u Changesd macros. Minor documentation chanages.
3923 ; 2 31-0October-380 First version based on stable hardware definitione.

® 7924 3 Ali microflows coded,
3925 ¥ A S=Mctober=§0 fore [(lows,
3926 ; 19-Sentember-80 Start of Histeorv. First simple Flows.

"
»
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s TEOXCDDELMTC Ceneral Description ®
$927 + <PAGE s General Description
39280 =3
}92‘,} ;o_vwﬁt.:rq!.t,rtf**ws!ﬁt_vtﬁﬁtttxrfviwvxfrtv-x-tv.*zir-.vatﬁfﬁﬁxvtptvxtkqutxwx*kt
3930 ;
3931 :» Zach TEORK signal significs a completed evaluation of an oparand spacifiere If that specifier was not an 3
3932 s Index-mode specifier, the 10K also signifies a completed servicing of the operand. There is a l-to-1
3933 ; correspondences hetween TFORKing and a moaification of the DRAM Execution Peint Counter, Wwith the exception
3934 + of [Rn) mode where EFC is not moditiec. &
3935 }
5936 3 This file contains the antirety of Ibox microcode. Two otioer files are necessary: IBOXDEF.MIC ana
2937 ; [PUAMACPTO.MIC. They respectively contain the hardware definition and wmicrocode wacros for this microcode. -
+938 ;
3939 s The microcode structure is broken into individual routines starting in a microword vector called "Ifork".
2940 ; Tach of these routines handles a varticular operand specifier? -
2941 -
;942 ;
;9413 ; [fOQf ====ymmmmmce e e = —————— mmmmmm=—— . 4 4 ===} -
;944 ; " v v v v
;9145 3 e v W v v
;946 ; s mmmmmeshee ———————— - o o e e - e -
5947 3 - | spc. | | spc. | | spc. | | spc. |
3948 3 -~ | routine] | routine | | routine | ! routina]
;949 ; - —emmemmae"  Smmamao——— - e - o o -
3950 3 ~ v v Y v
951 b o v v v "
7952 ; = v W v Y -
3953 ; * LT LLLLLLLLLLLL "L "L LK K”
$954 }
3955 ; L 3
3956 v
$957 5 The Ibox micromachine suprorts & microtrap mechanism to civert the microflow to a trap service routine.
;958 ; There are 2z types of microftraps: those that are reactions to Zbox commands and those that are reactions to (3
3959 3 unaligned mewmory addresses during operand specifier handling. The £box-command microtraps do not return to
;960 5 the point of intecruption. Tne Unalignment microtraps elther 4o or do not return.
1961 ; L &
:96?_ ;iﬂ-xrtvtxqvvowtrrrxtfttiwxti~y-ttverx TR X F AT EANAARN AR NN AT AR T " A rb e

7963 «BIN

964 L

I

;965 « TOC 2 Region Assignments®

967 *

;”:‘j ;.t.gwxn.«rw39¢o,o{vvtg*x‘f*t-&*wtw*tw'vy1:ﬁ***ﬂ'*‘:r\'ﬂ**tk*ttt‘w***w*k**t*t*fi*
969 s These wnemonics define the regions of memory for forks, utrap vectors,
g0 ; and anything else that wmust be REGIONed. L
‘:‘?l ..p'.-,¢‘3-\-gyvtrptvx‘t!’xi’*tt‘w*twi*v‘xt"’i’\'\'l’*’i"****!t&*tt!wt\'**f**?***t**

9772

973 «SET/TFORALOW=0TO 3 1fork Vector *
974 «SET/TFORKHIGH=DFF

475
976 SET/VMATHLOW=GOT ; Jtrap vector (addresses are forced) and the 4
‘jTT - '_“/ .‘..1.' ii{'"”-_—_*.,! r } n][ll( Of l’DOX L'CG‘JE‘

Wl RE N e e NE e e e e W
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" The 1fork Vector”

T T e XN AR AT T AT XA T s s r AR A AT C T A A TR AT AR

S E
[his vector coutains the first microwords of every operand speclfier routine,

wormallv, bit <5> is assertea 1f this 1s a BOA cycle and bit <4> is asserted if
this operand spacifisr uses the PC. However, special encodings exist for the

various types of hranch instructions.
Unused locations in tihe Ifork are filled with Jump=dots.

T N R E TR T A R R R T W AN T A R E RN A A A AT TN AN TN AN TR AN AN

LPURKLUW, TFORKHIGH

e e e e ce e me—m=m-=e==! (onditional Branch

CL&AR CPC VALTD, VANTLLA CYCLE, ;

VA_MMUXPC+IBUFFFR DATY, ; VA_target address, **~do not stall
GOTN CIRLR,CUNDCOMP.BRI ; on CC VALID here=*x

(e m e e s s s e s e m—mman=== nconditional Branch
CLEAR CPC VALID, VANILLA CYCLFE,

CNNTEXT 15 4 4 4, ;

VA_AMUXEC+IRBUFFER DATH, ; VA _target address, make first ref.
[BUF |EQ FROM OP-PORT, ’

;TN CIB.8UNCUNDLER] ;
e ; Computed Aranches
VANILLA CYCLE, 7 :
VA_AMUXPC+IBUFFER DATA, ; VA_target address
CLEAR CBC VALID, ;

GNTI C1R.0.CONDCOMP.BR] ;

M e e e e e e L T R T

’ nh

.

VA_TGPR, VANILLA RMODE CYCLE, ; Ifork 1if this can be done in 1
OJPVALID IF R+{(MV*RN), 3 cvecle, continue if Asrc or
[“URK I YV+W+RM*BWL, ; (read*modifv)*q0

NAOLE NPRUS PARITY CHECKING, ’

EFANCIH ON (R+0) AND ACCESS, ;

GONTN CIBNM.RNI ?

jmmmmmmem e mmemmmm e mmmmem—=e; P [UNPREDICTABLE]

i 1
o

ADDRESSING FAULT,
VANTLLA CVCLE,

OTH CIBGBRLJDNTLRAE D

SERVED
To allow Ibuf and Dram PR latching

e we e
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[ERXCODE JKIC The Tfork Vect

e we

Fad

DAL

31026 «PAGE

;1u2?

;10628 (0cy: S ———————— - ——— ;5 (Rn)

31029 VA_TGPR, CUORD MEM KEQ, ;

31030 NABLF OPRUS PARITY CHECKTNG, 5

31031 OPVALTD IF A+RM*AL, 3
1032 CONDITIAONAL FA OF MEM REQ, ’
1033 ENABLFE TRAP IF UNAL 0P, ; Iran next cycle if unaligned add.,
1034 VANILLA CYCLE, ; 1f this can”t be done in 1 cycle
1035 HEANCH ON (Q+1)) AND ACCESS, ; goto commen fetch routine
1036 IFORK [F A+R*RWL, ;

1 0Cc%, 1,07Cc0,€C002,4540 1037 GUTO LCl1B.NM.FET] ’

10358

1039 0D3: e emmameeee ) (PC) CUNPPTDICTABLE]

WE WA e N we e e e N N e e W W e We
» et

7
040 RESTRVED ADDRESSING FAULT, ;
1041 VANILLA CVCLE, 3 To allow Tbuf and Dram PE latching
I op9, 0,0702,801C,001C 1042 ;0T [1B.BE.JDOT.KAF] 7
1043
1644 QC7: e e e s — e m—= === (A )+
it 45 VANILLA CYCLE, ; Done in 2 cycles
1046 CONDITIONAL FA OP MEM KEW, 3
1047 1GER_TGYR+CTX, ’
1 6¢c7, 9,07C2,8608,0040 31048 3ITD CIB.NMJAINCO >
;1049
$1050 007 o ——————— - ————————————- (0 )4+
51051 VANILLA CYCLE, IFORK TF R*BWL,
51052 JABLE QFPBUS PARITY CHECKING, 3
31053 VA_TIBUFFER DATA, :
;1054 UL CHECK WITH CONTZXT, ;
71055 JBVALTD TF R+(MVY*RN), ; S=1 opvalid if Read.
1056 SPANCH DN (@+0) AND ACCESS, 7
I OD7, S,0762,A010,0D020 31057 GOTO [18.NM.IMMT ;
$1058
+1059 ChS e e e e i bl SR kD R 2
$1L060 VANILLA CYCLE; ; Done in 2 cycles
;1081 [IGPF_1G9R+4, ; bump up the GPR, get the ind. add.
H 1062 FO%CE FA OF MFM FEQ ’ 7
I 0C6, 4,0782,8824,0041 31062 GOTO CIR.SM.ATHCDEF] ;
;1064 :
31065 OnA: e it SNNCE G0 B
31066 VANTLLA CYCLE, ;
21067 VA_1BUFFER DATA, COND MEM RFQ, ;7 VA_address from Istreanm
1068 CONDITIONAL FA NP7 MEM REG, ;
;1069 eNASLE OPBUS PARITY CHECKING, H
21070 EMAPLE TRAP IF UNAL 0P, 3
107 WALID IF A+PN*AL, ’
31072 TURK IF A+K*BYEL, 7
s 1073 IANCH ON (Q+0) AND ACCESS, 7
1 0Db6, 1,07C0,C010,4540 ;1074 G010 CIBNMLFRT] ;
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[80X.H4CH fICRUZ  1M(D2) T=MAY=64 15:0G221€ Vie73 =-- VEiNU3S Tbox Microcode Page 28
TBUXCUDE <4 [C The Ifork Vector

" um

1075 orn
- M

3 LD A
»1076
531077 0OCB: e R e IR 42
;1078 YANTLEX CYCLE, ;
s 1079 VA_TGPL_IGER=-CTX, COND MEM REQ, ?
s 1080 XABLYE TRAP IF UNAL VP, ;
;10381 CONDITIONAL FA OF MEM RFQ, ;
21082 IMVALTID 1IF A+AM*AL, 3
31083 [FO8K 1F A+B=RWL, ;
;1084 FRANCH PN (Q+3) AXD ACCESS, 3
I 0CB, U,0T7CU,C8480,4540 »1C185 GAT} CIBNM-FET] ;
;108€
1067 0OvVB? e e ————————————— ===3; ={(PC) CUNPREDICTABLE]
31088 RESEFRPYED ADDRESSING FAULT, 7
710869 vANILLA CYCLE, 3 To allow Thuf and Dram PE latching
I 0b8, 0,0702,8601C,0C10 ;1090 GOTD CIHB,JDOT.RAF1] ;
;1091
510992 0DC5: e ——— ——————— e ———————— 5 B™D(Rn)
+10973 VANILLA CYCLE, COND MEM FEFQ, ;
51094 VA_TICPR+1IBUFFER LATA, ;
+1095 CONDITIONAL FR& OF MEM &AFR, 3
+ 1094 ‘1'L‘ [kAP IF DNAL 0P, ;
51097 VALTD IF A+RM*AL, ;
+1098 :Ju_A IF A+R=PQL, .
;1099 BRANCH ON (Q+0) AND ACCESS, 5
I 0¢c5, 0,07¢CH,Cco12,4540 31100 UTN EIBNMJFRET] ’
;1101
#1102 @ns5: jenme e —- e — - ————————————— RAN (D)
+1103 VANTLLA CYCLE, CUND MEM REQ, 5
;1104 CONOLTIONAL FA OF MENM RER, ;
#1105 VA_AMUXPC+IBUFFER DATEH, H
+114Ub RNABLE TkKAP IF UNAL OF, 3
+1107 IPVALTD TF A+RHU*AL, ’
51108 [FORK IF A+R*BidL, ’
31109 BRANCH ON (Q+3) AND ACCESS, ;
I 2D5, 0,07C0,C010,C5%10 ;1110 GOTD CLIR.NM.FFET] ;
;1111
51112 0C3s P e et S A 1 €1 D
;1113 VANTLLA C'.'l”_, CUND MEM REQ, ;
71114 VA_TGPE+]IBUFFER UATA, 7
;1115 CONDITIONAL FA OP MZMm REQ, ’
21116 TNABLE TRAP IF UNAL 02, 3
31117 PYALID IF E+R2M*AL, ;
;1118 14F’n [F A+R*RLL, 3
;1119 HEAMCH NN (R+3) AND ACCESS, H
I 0¢3, 0,07¢0,C012,4540 ;1120 GNTO CIBJNM.FET] ;




’ [BCXa MCE MICRDZ IN(02) T=MAY=84 15302316 V3.73 =~ VENUS Ibox Microcode Page 25
¢ 5 1BOXCUDE.MIC The Tfork Vector

$+ 11721 «PAGE
. ;1122
=11 23 Ju3 e jommsm = e —— .- ——————} WP D)
1124 VANTLLA CYCLE, COND MEM REQ, ;
® 31125 VA_AMUXPC+IRUFFER DATA, ;
31126 JAPLT TREAP IF DNAL 0P, 3
;1127 CONDITIONAL FA NP MEM REQ, 5
£ 31128 JPVALTID IF A+RM*AL, ;
31129 IFORK TF A+R*RWL, ;
$1130 BRANCH DN (N+01) AND ACCESS, 5
9 I 03, 0,07C0,C010,C540 31131 GUTO CIB.NM.FET] 5
$+1132
313133 - NGl B et et e I PRl A 1
® 31134 VANILLA CYCLE, COND MEM RFQ, 3
$1135 V FER LATR, 3
;1136 C FA OF MEM RFQ, ;
L 51137 " IF UNAL 0P, P
;1138 YALID IF A+RM*AL, ’
$1139 TFOURR IF RA+R*BHL, 7
s ;1140 RANCH ON (Q+0) ANL ACCESS, y
I 0C1, 0,07C0,C012,454C ;1141 GITO CIB.NM.FET] 2
$1142
L 31143 Onl: jem———— e mmm————— - ————mm————— [*D(PC)
;1144 VANILLA CYCLE, COND MSM HFQ, ;
51145 VA_AMUXPC+]IBUFFER DATR, s
L 31146 ENABLE TRAP IF UNAL 0P, ;
31147 UPVALTD IF A+RM*AL, )
;1148 CONDITIONAL FA OF MFM REW, ’
| * ;1149 [FUPK IF A+R*BaL, 7
$1150 BRANCH 0ON (Q+0) AND ACCFESS, ;
I 0D1, 0,07C0,C010,C544 31151 GOT CIBNMLFETT -
$1152
| 21153  ©CC4: o e e e ; AB*DC(RN)
| ;1154 VANILLA CYCLE, ;
. ;1155 JA_T1GPR+IBUFFER DATA, KEAD, ;
71156 FORCE FA OP MFEM REQ, }
3115 JNTEXT IS 4 4 4, ;
. ;1158 IABLE TRAP 1F UNAL 1IND, 3
I 0c4, OQ,07F4,8032,2059 £1159 GUTD TIRP.NMJINDIRECT.FET] ; '
| ;1100
e 31161 g4l e ettt bl S R o Rl | QRSO3 |
;1162 VANTILLA CYCLE, 3
1163 VA_AMUXPC+IRUFFER DATA, READ, ;
e ;1[63'41 FORCE FA OF MEM i’";l:]; 7
51165 CONTEXT IS 4 4 4, ;
;1166 SHABLE TRAP IF UNAL IND, ;
e I 0D4, G,07F4,8030,A059 ;1167 3T CIB.NM.INDIRECT.FETI ;
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CONTEXT IS 4 4
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FORCE F1 OP ME
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JABLF TRAP IF
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TR
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- 1
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VANTLLA €YCLE,

FORCE T2 IP MEM REQ
"R+TRUFEFER DAT
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RAP IF

IARIF M

)y B D "
N Be) PR Al Tf

0T CIRNM.INDIREC

CISNMoTIND

UNAL
IREC

}--— - - —
VANYLLA CYCLE,
FORCE FA DOP MWM REQ
VA_AMUXPC+IRBUFFER D
CONTEXT IS 4 4 4,

NAL

Y L S
VANTLLA CYCLE, IFOR
JA_TBUFFER DATA,

NABLE OPBUS PARITY

IPVALTID IF R+ (MURN

LITERAL UNPACK
ERANCH ON {(C+D)
GOTND CIRNMJLIT

NPBU
A A
AN

]

MU*RQN

JABL® DOPBUS PARITY

JA THUFFER DATA

LYTERAL OWPACK
YANCH NN (R+N)
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GNT ClB.8M.LIT]
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IND,
T.FET]
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K IF R*BWL,
CHECKTING,
) 4
’ &
ACCESS,
¢ TF R*BWL,
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CHECKING,
3y
ACCESS,
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73 == VENOUS

aW~n(PC)

RL”B(Rn)

pL=D(PC)

S~gliteral

S*f#iliteral

Microcode
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0CB,

0DH,

0EB,

OFE,

0EA,

UFi‘tf

0ES,

9¥9,

OEB,

0F8,

4,:’2‘('-; ?.'}U].C;ldni_‘-

3;070{.,(3"\'}(:;6&10

4,0502,801C,0010

4,0502,801C,0010

4,0502,801C,0010

}JC‘JC 2; Unl[‘; C’l‘l-}

6,85C2,8002,0.288

4,0502,801€,0010

2,85C2,68BA,0288

G,080,,801C,0010
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15(02) T=dny¥=-84 15:02:16 Vvi,73 == VLNUS Thox Microcode Page
The Tiork Vectior

RESEKRVED ADDRESSING FAULT,
VANILLA CYCLL,
GOTH CIF.RLJDOT.RAF]

ISHAVED ALDDRESSING FAULT,
ilA CYCLE,
GNTO CIB.H..JDDT.RAF]

B e ————

mSERVED ADDRESSING FAULT,
uNA CYCLE,
GUTN CIR.EB.JDOT.RAF]

T L T T T T T T T T T T T T

RESERVED ALDRESSING FAULT,
‘;Jﬁ ’C‘{lc[_'l.:’ '
GOTO TIHL.PR.JOOT.RAF]

304 CYCLE, VA_IGER,

BERANCH NN CUNTEXT,

INKTSTT SET SCOREBGARD VALID,
CONDITIONAL FA OP MEM KEQ,
GPTA CTID.NM.INDEX]

RESERVED ADDRESSING FAULT,
BOA CYCLE,
GNTU CIR.B.JUDT.RAF]

Hlk CYCLE, VA_TIGPR_TGPR~-CTX,
T SET SCORESCARD VALID,
ITKAL FA OP MEM KFQ,
BREANCH DN CINTEXT,

GOTOD CTR.NM.INDEX]Y

I e e o s e o

‘,""I"" !-]7 .I?.-ll.‘"‘Tcr" L |

e e

e e S

e e we

-~

e N we

e ma ey,

e W e e TR TETE T L] e e ww N

e

e wma s N we

-

N W

Cinl

(0| [fatall
It is ok to make this VANILLA CYCLE,
To allow Ibuf and Dram PE latching

index CRnl Cfatall

fo allow Ibuf and Drawm PE latching

index [PCJI C[fatall

To allow Ibuf and Dram PE latching

index En Cfatall

To allow fbuf and Dram PE latching

Index PC TUNPREDICTABLZ]

To allow Tbuf and Dram PE latching

indax (En)
VA_Koa address, split on context to
ic index multiplication

Index (PC) CUNPREDICTABLE]

To allow Ibuf and Dram PE latching

index =-(Rn)

Index -(PC) CUNPREDICTABLE]

To allow Ibuf and Dram PE latching

31
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1 = O 0L
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b

- W W N N -,

CYCLE, TGPR_IGPR+CTX,
[BIT SET SCOKEROARD VALID,
DITIDKNAL FA OP MAEM REQ,
D CIB.NMJINDEX.AINC]
[N CIdeNM.INDEXPCPOP],
A CYCLE, VA_TRUFFFR DATA,
AR J J0 L I."\l :.-.-"”il
WWOITINNAL FA OF MUl I
IEX ] ‘DIATE URATN
HIsI] I STOUREBUARD VALILD,
)JA CYCLE, TGPR_1GPR+4,
| } "\ 'I| P\ F
L CIB.NM.INUEX.ATNCLEF]
{HTE8] 52T SCOREMOARD VALID,
1A CYCLE,
VA_TBUFFEE DATA,
CAN :“T INAL B A _‘;. ‘-": ‘| ‘l_.!:.,
PANCH 71N CONTREXL,
TO TI3.NMaINDEX]
] L: "I::I | T.--,. r
_IGPR+IDUFFER DATA,
LIBIT SET SCOR OARD VALID,
INDITIONAL FA OP MEN REQ,
WA S 1%
ITO CIH.?

- — -

. Y 4
\_AMUXPC+IBUFFFR DATA,
(HIBTT SET SCOREBOARD VALID,
Il B
F 4
] .:Y\.-._‘LI
\_TGPR+IRUFFFR DATA,
! 'a‘r i
[6IT S AL ID,
JNDITION P

73 == YENUS Tbox Microcode

e N we N

e e e

e W N

e eE e e W

- WA e e W Wi e wE N N

e W

e e

e e e e Ne N

e e

e e

e Ve Na N

index (Rn)+

index (PC)+

Drain the Istream of the useless
immadiate data, see if we are done
draining it all.

index @A(En)+

indax @(PC)+

VA_4 bytes from the Ibuffer as tne

inxex‘a“J(Ln) :
VA_ sext(Tbuffer byte) + Rn as the

index H5"D{PC)

yAa_sext(Ibuff. byte) + CPC to make

I

the BRI

et

index W*D(Rn)

v —
the H0OA

@
-

saxt (Tbuffer word) + Bn to make
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: TEDXCONE ¢4 1C The Ifork Ve r -

1324 LPAGE

1325 =

1326 (OQ¥3: ;--~-*------—-—------—------—---; index W~L{PC)

1327 EMA CYCL? 3

1328 ‘."-_“'I;'—‘i‘ﬂ UFFER DATA, ;3 VA_sext(Ibuff. word) +# CPC to make the -

1329 ERANCH ON J‘Pﬁ'r 5 BOA

1330 CONDITIANAL FA OF MEM RPQ, ;

1331 IMHIBIT SET inl‘ TBOARD VALID, ; -
T UF3, 2,85C2,8010,8288 1332 GOTO CIRNMJINDRX] ;

1333

1334 0&8]): e - ; index L*D(Fn) Y

1335 HOOA CYCLE, 5 VA_ Ibuffer l.uw. + Rn to make tne BOA

1335 VA_IGPR+IBUFFER DATA, ;

1337 INHIBIT SET SCOREBOARD VALID, ; -

1533 RREANCH ON CONTEXT, 7

1339 CONI I"T'[._IIML ;

A OP MEM REQ,
I {-l"'-}’ 2;’.‘.15':;_,-.*1131:!;|_'£ I

E
1340 COTN TIS.NM INDEX]

-

T o o e S e W W s -

!

1343 BiA CVCLE,

[
k)
P
W
=
1
[
as

index L~D(PC)

1344 INHIBDIT SET SCORERUOARD VALID,
11345 VA_AMUYPC+IBU ET” DATA (Thuffs laws.) + CPC to make the

F Al Ay =
1346 £ "\ ICH UN CONTE : BOA L ]

1347 1*11N+L r.

W NE e e NE e
L
-

Mo e e WE NE e RE NE ha W one N N we NE N e e NE N R N RS e W NS e e NS e NE e e N e NE N N R e N e e e N e se e
- i ek

T 0F1, 2,85C2,8010,8288 1348 1'1? CIB.NM.INDEXD 3
1349 L
1350 J%4: e —————— ———————— —~memm————ei index AB"D(RN)
1351 VA_TGPE+1BUFFER DATA, RKEAD, 5 Vi_sext(ibuff. byte) + GPR to make the
1352 CONTEXT 13 4 4 4, y indirect add. of the BUA L
1353 MARLF RAP 1F UNAL 1ND, 7
1354 INHIBIT SET SCOREBOARD VALID, 3
1355 A CYCLE, FORCE FA OP MEM REQ, 7 -
I OF4, 2,85F4,8B032,204C 1356 GOATN CTA.NM,INDREX, INDIRECTD ;
1357
1358 (0F4: e m e, e e e mm——eme————==t Indax JBR*D(PC) -
1359 nJA CVYCLE, FOCFE FA QP MEM REN, »
1360 VA_AMUXPC+ISUFFER DATA, KEAD, ;3 VA_ saxt(ibuff. byte) + CPC to make the
1361 CONTEXT IS 4 4 4, 3 indirect add. of the ROA L )
1362 INHT2TT SET SCOREDURRD VALID, 7
13613 NABLE TeAP 1F UNAL TAuD, ;
I 0F4, 2,85F4,8030,204C 31364 GITN CIBNMeINDEX. INDTRECTI : -
13658
1366 05232 e m e e e mm e mm— e mm === ===t fngex AWSD(RN)
1367 80A CYCLE, FUFCE FA 0P MEM REQ, ¥ L ]
1368 VA_TGPR+IHUFFER DATA, READ, ; VA_sext(ibuff. word) + GPR to make the
1369 CONTEXT IS5 4 4 4, 5 ipdiract add. of tne BOA
1379 INHIKIT 357 SCORFBOARD VALID, 3
13?1 TABLE TRAP :* UNAL I";L]; /
I 0E2, 2,85F4,8032,204C ;1372 GATO CIRGNM.INDEX . INOIRECT] ;




e e

ny

0F0,

NFC,

THOX . !
TBOXCODS

Z2,U85F

L",-’;J

4,050

’ oY g

CH WICRDZ I(02) 7=-MAY=-H4 15:02:18

MTC

V3.7 ==

N

(ibuff.
direct add.

VENUS T

AW=D(RC)

AL™*D(Rn)

AL~D(PC)

s~#liter

To allow Tbuf

+ 1393 LPAGE

»1374

>3375 OF2s jmm———— et D et ) S B TE LD

11376 \ CYCLE, FvORCE F4& OGP MEM FEG,

1377 JA_AMMUXPC+IRUFFER DATA, RTAD, ;

;1378 CUNTEXT IS 4 4 4, 5 indirect add.

;1379 INHQIBIT 37T SCOREBOARD VALID, ;

s 1380 sAABLE TRAP IF UNAL IND, 3
43,8030, A04C ;51381 GATT TIR.NMLINDEX.INDIRECT] 7

;1382

;1383 UEY: e m e —a - - ———— mmmm e mmm e m——em ===t [ndex

;1384 (JA CYCLE, FORCF Fi OP VEM REQ, 7

;1385 VA_TCPR+IBUFFER DATA; RTAD, ; VA_(ibuff,

;1386 CONTEXT 1S 4 4 4, ; indirect add.

;1387 [MHIBIT SET SCURERUARD VALIO, ;

;1388 ALk 'RAE IF UNAL IND, 3
1,8032,204( ;1386 ITD CTB«NMLTNDEX. INDIRECT ] ;

;129

;1391 QFQ s jmm———— e ——————————————— ] aX

31392 A CYCLE, FOPCE FA FEQ,

213893 Va_ NAPC+ 1EUFF LY A\ y VA_

31394 ANTEXT IS 4 4 4, 7 in

;1365 INHIEIT SET SCORERUARD VALID, ;

;1386 MAULE TRAP IF UNAL IND, ’
A,68030,004C »1397 GOTD CIB MM TNDEX.INDIRECT) ;

71348

31399 WQEC? e mmm————— ——m e — e ———————————

;14060 FoERVED ADDRESSING FAULT, 7

;1401 1A CYCLE, 7
2,801C,0010 »14072 ;070 CIPBR.JONT.RAF] ;

+14G3

;1404 (QFC: e e ——————— e mm e ea=? inday

1408 "SEFRVED ADDRESSING FAULULT, ;

;1406 DA CYCLE, ?
2,301C,001¢ ;1407 OT0 CTR.P.JDOT.RAFT 3

box Microcode

of the BUA

lewa) + GPR to

of the BOA

of the BOA

index 5”j§literal Cfatal?l

al Cfatall

and Dram PE

VA_ sext(ibuff. word) + CPC to make the

make tne

lewe) + CPC to make the

To allow Tbuf and Dram PE latching

latching

Page

34
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180XCODEMIC fthe Tfor jector
31408 LPAGE
;1409
}1_11\ ;‘r"*r'(T"'?"vr*V‘ kX TN T AN R AT A AT A F AT E R AT A r xRk A vk r vy
71411 ; These words [ill in the Unused locations in Ifork. These are here only
31412  for dsbugging purposes; these can be deleted atter prototype debug.
;1:1] s Kok ENN R A R R T N R R R T A R AT R A T R A A T R RN PN AT LA AAE XTI ATRARRANAT A A AR *
;1414
1415
314156 e D
'r.\"‘E.; 4;“’\.}'J.-j;i.13_'}|,: 'Cu ;;.{il'.? As ;uTH £X3 ;
;1418
;1419 jm e
0CE, 4,0002,801C,00C 31420 XX GOTO LXX3 ;
;1421
+1422 e e - ———————
DD, 0,0002,801C,.00DD 1423 KXX 2 (P CXXX3 ;
51424
;1425 e W ——
0DE, 90,0002,8601C,0008 ;1426 XXXX: GITN CXXXX1 ;
51427
31428 TSR A e e L
0DF, 4,0002,801C,00DF 1429  KXXXXK: o [LXXALXX] ;
1430
51431 P
NED, Q,0002,801C,00ED y1432 AXAXAN: GUTIY CXXXUXXT H
;1433
31434 e e T L
;1435 XXAXXXX? 7
0FEE, 0,0002,6801C,00RE 31436 17 FXXAXAXXX] 7
;143
31433 § o o e o e e o e
31439 AXXRXXXUS 7
o0rh, 4,0002,801C,00F0 ;1440 GUTD CXXXXXXXX] ’
31441
31442 jum e e ce e msmeem e en -
5144 XXXXKAXYK: /
0FE, 4,0002,601C,00Fs ;1444 GUTN CXXAXXKAXXI ;
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LanX . MCR MICRAZ 1H{C2) J=vA¥=84 15:02:16 V3ie73 == VENUS Thox Microcode g Page

SOXCUDE JMT( Microtrans
21445 JPAGE " ticrotraps”
y144¢ <TI0 " inalicoment Microtraps™
31447
}1448 ;qugr':-OITTRHrlvtvkxittitttw*vtrifiﬁﬂr‘t'txl**fx*t*ﬂR***R**t'***!*ﬁ**
31449 3 Lther2 are three typss of unaligned microtraps:
1450
$1451 ; 1) Tndirect reference. Cycle "A" does a READ for an indirect address. Cycle
+ 1452 3 upgn yjill not complete 1f the OP.VA LATCH in cycle "aAw
$1453 detected zn uynaligned address. We trap to 0C:,
s1454 whicih complates the second reference and POPs back
71455 to the interrupted microflow.
+ 1456
31457 3 2) Dperand reference, kead*wWk.
1458
$1459 Cycle "“A"™ do2s a REMD for an operand, and the reference
;1460 v is a onAD with werd or longword context and is UNALIGNED.
$1461 ¢ In the same cycle, a concitional IFORK command says
s1462 ; lfotk 1if A+R*0QWL. Cycle "a" will cause an TIfork, and
;14863 cycle "p" will be a microword on the Ifork vector. We
;1464 wil? microtrap out of cycle "B" to 1 of 2 microwords: we go to
$1465 ; nps 1If the unaligned operand context is LONG, and we trap to
s1466 043 if the wupnaligned ovarand context is WORD. Both of those
+1467 microwords complete the second reference.
;1468 ;
31469 The address pushad on the microstack is:
23RN, 8
;1471 IF flfork Valid}y then (Push the address of microword "B}
71472 ELSE {Push BF};
51473 2
31474 khen we return from the second-reference, we will return
314705 3 to location BF if [fork Valid was not true at microtrap
+1476 time, or to the Tfork microword if Ifork Valid was true.
31477
;1478 ; 3) (Operanc reference, not (Read*BWL)
;1479
+1480 The same microword "A"Y in trap #2 above, except that this
;1481 ; is not a READ reference*bWl. Cycle "A""s conditional
;1482 [fork fails and a BRANCH ON (Q+0) AND ACCESS takes us to
;1483 ; a number of possible cycle "t"s, each of which handles
;1484 ; a particular type of specifier. We will trap out of
$1485 cycle "B" ang use the low 3 bits of address "B™ to
+1486 index into the microtrap vector, locations 00: to 07:%.
31487 The microtrap flow which handles the particular type
51488 of trap will MOT return to the interrupted microflow.
;1489
31490 ; z2ntry Point(s):
»1491 3 here? For what? Fop to Ql1ld Flow?
31492 3 mmemma  mmm e — e ——————————————— - - ————————————————
51493 pg 2 Indirect unaligned addressas. Yes.
;1454 131} Head*LONG unaligned operzZnds Sometimes.
+ 1485 3 NH's Jead®WlRD unaligned operdnds Sometimes.
;14956 If=07:  Not{read=(%+L)) unaligned operands O .
;1497
51498 ; Ihput:
s1499 ; VA LATCY contains the address which caused the unalignment trap.
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.
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]
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-= VENUS Ibox Microcode . Page

e e

71501 PAGE
. e 10D
s L . i
21503  JRESICHN/PAINLOW,MAINUHIGH
+1504
) 31505
;1‘.;{;5 }**Q*racnt-'!’ntwﬂﬁRR*'?'ir-ri‘xi*xkvvx-r’iﬂr‘rqgtv*‘ttxi*x**rq’ﬁ******t*w*
;15307 ; Indirect lInalignwent trap comes nere,
.. 31508 ;tvvtrut-rtw.«ww.vtv‘r*fx*1txt-rfx**rt-ittwi'wtr:tttwtvxtt***r*r:**tt***!**t
31509
;l;ln ;.-—-—---.—-—--._-....-._..-..-..-_-__-...-..-_}
L] I 00C, D,0196,B8005,0G0D0 ;1511 J(C: VAa_VA+4, PREALJZNL, PRETURY 3
$1512
;1513
L ] ;1514 .
;1-’51!{ FENAFAXAN R X TN A AT T A AT A A TR A I AT AR AT T XA AT I AN AN RARAEAARAAAAN AR RN
+ 1516 ¢+ Uperand dnalianment tran TFF the catylyst reference was a READ*LONG.
_. ;1'31'}' ;xt'#"\'v*ﬂrﬁ'ﬁ&iv;lk‘r*‘."*#‘?*ﬂ*"**ft\'#fr***‘t‘?\'i"'.‘fY***w**t*ﬁ*‘kk***********
;1518
+ 1519 § = o il s el o ——————
- ;1520 )02 Vi _VA+3, BEALZ2WE, OPVALID, ; If we are from an [ndex Ifork cycle,
;1521 UTRAE CIP, 5 remember to use [ndex mode in the
I 90D, 3,81%96,L025,0008 31522 CONTEXT 15 4 4 4, RETURN 5 calculation of the BOA Tfork address.
o 31523
;1524
;152:‘ AT T A AT A TR E AT R T A AR XA XA T AR AT TAAA NIRRT AN A AL
* ;1526  ; Uparana Unaligament trap TFF the catylyst reference was a READ*WORD
}13...’7 ;‘El’*{lk!*xl"kfQ.'t*w't’f‘\‘)‘f'*x**i"!"t'xtti'iv*f!kf*‘l_‘t!i'*1***??*****!‘\'***“****?**
;1528 .
- 31526 e ———————————— i o O M A -3
+16530 08 Ve_VA+d, RKELL2ND, DPYALID, 2
;1531 UTRAP CIZ2, ; Ditto as for utrap to 0D:.
R J I 008, 3,8196,r%45,008BF 31532 CONTEXT IS ¥ 2 X, RETURN 3 -
31533
;1534
b 31535
;ir.‘:]:)r’i ;qu-xvr:\vr:é.-r.q-wvr*vww-urx_t.\-x!-rrirxwﬂr-ltﬁrtttTvtx!w,rl(tx*xxiwtft**t:tt*t*ttattttt
;1537 ; As explainerd on the previous page, Tff -Ifork Valid at READ*(W+L) utrap time
3 ;1538 ; tne hardware pushies BF onto the l1-deep microaddress stack (instead of the
71539 ; address of the word b2ing microtrapned). when the ucode executes a RETURN,
71540 ; 1t will goto this microword, which 4ill do an IFURK command so that we
? ;1541 ; try to get valid [fork data into the double buffer.
;l’.}&"j ;g.rxﬁxwgr-tfwvwrtt.vﬁtﬁv*-&f*tv!vtﬁkﬁ-prt-x-t#r',tf*ftfft‘k*'k*rﬂ‘**w*t*t*tt******xtt
;1547
‘ - e - L]
"- !l_\)‘j‘d f----—- —————— ———-—-—-----‘-————"
I ORF, 4,0002,8601C,1602 ;1545 QR¥F: (FORK ;
=
r
-
L
v
v
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lirrotrans

AT T PR AT AN TN AT AN AR T AR T TR AT ATARN LR E TN A A XA EI AR AL TR R kx>

Jperand Unalignment traps come here IFF

the BRANCH NN (0+1)
hese are the start addressaes for

dnaligned Condition

ts of the trap routine
fF

V3i.T3 ==

the catylyst reference was

veclor address are the
AND ACCESS target address.
the various micro-routines:

Trap Vector Address

e

0lo0

VeNUS Thox Microcode

WL*Modify 011

1) *kead 1G1
(D) *drite 110
(O+0)*Modify 111

AT R T X T T AT R e A e g R R P A R AT A R R A btk R A A T AT R AT TR AR AR T A A A A

EXR AR T A AN N TR A E N AN AR RN T T R A A A A R AT A A A A A AT AR TN

WL*wurite starts here, No reference has occurred yet.
EER TR R AT T R r X TR AR EARA TR IR T TR AR AN AN AR AN A AR AT A AT A AR >

;4--.-.19-1.--—--——--—-.--——---—ln-.- ---;
3 WITE, VA_VA, WRITE VA READY, ;
TO CIRLUTWULLASTWRITE] ;

I S A S A ST s s ST RS S E RS S LSS SRS EEE LTI RS E SRS R E RS E LI ER S AR EEE TR SR EES SRS E R B

wL*4odify starts haere. The first read reference has occurred.
EE R AN TN T Y R AN A A AN NN T TR ENA T A arrr kA rcb et e s At hbbthnrdtrexhrx k&

b - e B L b ke  E———— N
F F
32 VA_VA+4, NPVALID, ;
b T MDA rCL TN .
rle RArs e & WU s
T o - - - - - ———— -V §
/ i
VA_VA=4, FITs VA READY, 3
ITE. *AGE, ;
GOT CIB.NT.U.LASTWRITED 7

Page
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I50X «MC

(CODE MTC
0,0016,5005,00

r 1 ' A A =)
JeO0UL2,000 {t;ﬂr..
IJ,U".J‘.\'JI :',,ICILJ.L'
J,0016,5005,00
“r;l..J‘l'-'_, (¥R e u"l-f Jr,
4,0016,E905,00
’1,':3‘;.'1 I."-"-:q'al"!j 00

s e

' we e N T e R W e wa W

T i MR e wa Wl WA NE Ne e WE e owE e e e Wae S

e
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FIICREGZ

5207
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SO WA enin
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DO D
= v o ES Bl , T

Y G dn
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v O

™

N o 0D =

Y
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) =3 N

b opb pt e e pt s e e b e feb e e e b et s e s
™ Y Y On O e

T e e

L b 4 & 2

(+

nt

ST ELY
Inalignms

FT T TN TR

icrotrans

321 starts

208 . na

f

FX XA WN AR AT FF T T IR TTC AR &%

1) * &

L B B

1f

T F T E AT TR TAFTF AN T A

VY3.73 -

AT X TN AR A TR A A AR IR A TA AR X &

-------- e L b I —— ]
/

_"‘i]! ‘Jn(.rl,ﬁ s i'r.‘lt.l{' :

--------- - ——-—————————————
), fANCH ON QUAD OR UCTA, 3

| ] a .
_VA /

" R — - P —— L T L R ————

1011 ~ 3
(B Ll .
- - i

’__ﬁ"_}-'\l, I“\lujr\, KEAL . :I",, bl
J2R 3

|_‘I‘L__._-.._-..._-..,.. _______ —————————
l‘ﬁ_“l‘f":( ]’.;},Li'\f \r—r\ lu_:.r"-' ;
------------- -.—--—-.———--—---u------—-;
._ '_‘, - "J ;
- - - - i e e e e
\_VA+i, EERD.ZND, 0OPVALILID ;
---------- -
’

.__I‘ cl" .1_( '"ljrv’ EIL‘ J."P.”o'?'._i.:-f_'f‘}

st Reaa

K EE XA AN E XA RAT AR ARRAXIT AT AR >

referenc

Quad (Jdcta

A1l done

dcta

L.-n.fl.‘} i

Start on

start on

g

VENUS

nas

aon

rf =t

4,

ibox Microcode

occurred.

finishes l.w.f4 here

e

finish

too)
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; E.- I.'I- e J-r- E f\ )
ST O& «MTC Inalicnment Micro

;1619 LPAG
;15
s 631 P XXX REATT XX X
f-L L r
" s f -
}l“ad ; (‘*'}‘ 11
- % -
$ 1627 y
31624 ; 1 (3+0) *No
;1625 ; bac Lihe %]
;lﬁ‘ﬁ .
-‘ 3" . s
beu? ’ \ “J‘ C1L¢ i
}1';.5 7 Lo } t al
;LE-G Fr-z‘*n:-*nv-v
} 1630
1 £173 .
1631 j—————
= y - . N7 & . - . xRt
I ) ‘r[ o 3 AL Ly AT S RY 13 s 1032 I T g
s 1649
FL239
2163
.'I". B - — -
’F A #
. ] I 5
i | 2L A . o L oely .
na 1 - s £ 7 A
| 3 s ﬁ;J‘ s Sa PRIV K. :-L]T ¥ A +
s 1 F
F L
= 1 § e e e
e TF
F o i .
[ 1 = L] e ]
Y GlE, 0,1 T o i 2\ ) sib4C VR_V A,
21642
1647 _1 0
316473 =1011 193 ]1-
;1644 IB. ool AL ¢
rd D% VE_Va+
I 02B, 4,0006,¢ 1, 182F ;1646 | ,
31647
1 £ AD -
;1L648 71111~
I "_?.'{ .(l,}-.p' s B ; 5 }: '-"}
. 1
f A 4
s 1651
+ 1657 LERTREFEERT AR R
’ 03 L
;1653 ; dct inal igr
A=A » r- " . .
rLD54 r )i | *1r
i'J'T: “«a A XX FATRATTTATT YN
F A — 4
s 1DD
;1 P
5165 L TE.
I 0 0,0024,86%04,9019 s 1A59 Va_y
e 1F 8
Foaw
1 A1 0 i T s
sloG1l e
T ( . A f y i " e 1 £4&7 1
I 019, s 0006,8B005,0014 5165672 I A _Va+
;1663
s 1664 o
+1665 | .
I D1A i ( s 1 _{ ) » 4 It
/! ¥ 4 L't gl U Ay ‘ r L0000 v = 7
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VENUS Tbox Microcode Page

s S S S S S AR RS S A ESE S EEEENEEEEES S

1

nas occurred vyet.

LaUT U3 MODWKIZ to wWrite

join at TRB.UT.U.LASTIWRITE:

A EEEN TR T EIRAX AL AT A
--JI
7
' 1 " 1 i 'iD“
I L »nSHa ' 5 1o ne
--/‘
; Part 1, l.w. #2
e finishes l.uW.ft1 here too,

s Buad (Ucta

; and WL*wurite+modify flows)
; Donea!

-=: Ucta
; Levief?2 is done

e S E S A S E LSS S ST EE S SRS SRS EEEESEE &

1g the operand to e have

memory.

TR 222 TS A S AR LR L SR T EEE RS S

N

e

e

e

otart

] 3 Qua

on t4, finish above in

microword
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TROX < UCE ICRDZ 1a{uz) T=-MaY=84 15302216 V3.73 == VYENUS Tbox Microcode . Page 42
IEOXCUDE JMTC inalignment Microtranos

e N

?
-
-

$1667 LPAGE
1668
}l"‘i’; ;ﬁx-rlt"x.f*_tvt‘!rttﬁv*ttv*t'#txkt*‘*tfn*f"*!*."‘"*"ﬁ'***ﬁ!"'i’!‘*‘k*f**'*'******?
31670 } (G+N)*Modify starits here. e first read reference has occurred.
® 31671
$1672 join tihne (N+3)*vwrite unaligned flow at 1B.UT.U.00.MUDWRI: to write
31873  ; vack the operand to memorye.
‘ ,'»1571 ;"”"’*"'!’t?ktvr_ttrk*tK’Rtw.ﬂc"!*!tw\'t?ttfi!!_‘t‘tt't!*1!*!!‘!’!**7*****!**‘!‘*!’**
21675
;1676 e e b e b L ]
» s167T 073 VA_VE+4, READ.NOPAGE+ZND, 3
I 007, 0,0014,E005,001C 31678 OFVALITEL J
;1679
- ;1680 jrmm— e — e — e ————————— —mm e m———————
;1681 nEAD, 2¥ANCH ON QUAD UR uCTa, ;
I 21¢, 4,0014,£004,0238B ;1682 VA_VA ; ;
- +1683
+1684
31689 =1011 P ==3 PDuad (uUcta finishes reading l.w.#4 here
- 31686 [P.dT.0.QN.M: ; too)
31687 VA_VA+4, LEAD.NOPAGE«zhD, : Done with reading, now back down the
;1R85 JFVALTD, RKANCIH ON QUAD GR OCTA,; VA and join the write flow
® I 03B, 0,0014,8005,0248 31689 GNTUO CIR UT U.B0M, WNRT] F
71690
$1691 R it it b L B o A
L4 ;1662 VA_VA+4, RELD.NOFAGE.2ND, ; L.waff2 is done
[ ﬁ’::*{‘f ‘ré;-i’,h}l'.;.‘_T\J‘?;D('Z’l }1093 PTALTL, GUOTO CIBLUT.ULOCTAM] ’
31654
S ;15695
;1696 ;
31697 =1011 101l mmm e e e e s e e cemcmm ===~ Quad (and Octa, for 3rd VA decrement)
* 31698 IH.UT UM M. WRT2 3 :
+ 1699 Vi_VA=4, ; Now back down the VA to get ready for
I 04k, 0,0002,8005,901E ;1700 GOTT CIB UT.UQDM. WRT2] ; the write sequence
® 31701
;1702 jllllemmecmcccmnamcercrccneccan===? (Ccta
I 04F, 0,0002,8005,8010 ;1703 VA_VA-4 3
2 31704
$+1705 J o o
31705 VA_VA=4, ’
4 I 016, 0,0002,8005,8048 ;1707 GNTO CIBUT.UQOM.WRET] H
;1708
+ 1709
® »1710
;1711 jremmmm—mmna—a o e e e e o e 2
21712 IReUTUQNM KRIZ2S ;
L 1713 VA_Vi=4, WrITE VA RYADY, ; VA will now point to first longword,
31714 IRITE «HOPAGE, ; start the write sequence in the MODIFY
I 018, 0,0024,8005,8913 ;1715 GOTN [(I8,UT.U.G0.MUDERI] ; *(0+0) unaligned microcode
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i{22) 7-MAY=-84 15:902:16 V3i.73 == VLNUS Ibox Microcode
ignment “icrotraps

IS S S s S SRR A RS AR R LR T RS S A E S S L RS R AR RS RS E SRR S EE LA RS R RS ES RS EER TSR
Icta*rModify unaligned continuas hera, w2 nava2a read the first 2 longwords.
Conlinue with longword 1{

I:jl.

;x:rr-r-t!!svtrk?rwrx'1ttt*ttt*w@w****xktfvrﬁ#*wxw*xvxw*w****xxtx***a*r

: ----------- ———— - - ——————— - -0-}'
lallleUJUCTAM S :
U8 _Vh, 2EAD ;
}—-—-—-—4-— ——————————————— u——-—--.-.;
VA_VA+4, AULNOPRAGE.2ND, ; Reading #3 is done.
JPV AL IE ;
}—--—- ———————— - - -»1-———-4-—;
EEAD, GOTO CIR.UT.U.QGO.%J, ; Start on #4, finish in Quad modify
VA_VA ; Microword above.
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4 L8204 M0
3 TBO0XCONE MTC

$ 1734 .
;1735

1771306 3
;17U3Y 3
>1738
H1 739 =
;1749
;1741 ;
s1742
1743
;1744 ;
21745 3
1748 3
s1%47
£1748 &
;1749
1750 ;
21751 3
$15952 3
+1753
;1754 ;
$17855 3
£1756 3
=148 3
71783 ;
51759
71760
51761

a2 IN(OZ) T=thY=-84 15302216 v3.73 == VENUS Tbox Microcode ) Page
Command bicrotraps
P AGE L Lhow Commapnd Microtraps"

AT R T AT AT AR R RPN A NN TR E N AT E P A A AR X AN AR E TN AT AN LA AN AT

LDC.

GR®
'- .
Entry

Loox Tomauand microtraps are:

N AR ised ¥Whean? Function

FLUSH i start a String Fetch Fake an address from WBUS and
start fetching string data (no
operand pProc.)

FLUSH wBALD CPC Stlart a new macroflow lake an address from WBUS and
start the Ibox from it.

rLUSH TPC Terminate String Fetch Take the address locked in CPC and
resume normal operand processing.

KOG fnsind ¢ koliing back an inst. Jnwind the RLOG to the first

gccurance of a set "First Bit" in
dan RLOG entrye.

Triese flows will disable stalls cue to SUSPEND or the Ibox.Stop command.
“fter sarvicing the microtrap condition we goto a jump=-dot microword for
LUG unwinas and the start string fetech, and back to Ifork for start

néw macrtoflow and terminate string fetch.

Locations:
‘e abhove charte.

XA TN N AT T TFI AT AR XA R AN TN AN AR AN AN A E NN A E NN TN AR TR RN R E A ARk
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80 24
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MICEDOZ

18(02)

“box Command Mic

[y

y EN
o LA BN

3]0 =1 Un

el el S S
o I IR SRS [ |
Q

' N O ¢

g

1782

1789
175G
1741
1792
1793
1794
1795
1796
1797
1798
1799
1800
1801
1802
18G3
1804

e W e e e N NE WE e e N WM he one N we we e e S e Ne e e e e e e W Ne e e e e e e w Sue he Ne we Sue e
b o
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o
%]

e We N8

=

e

N

T=¥AY=-H14
rotraps

VENUS Ibox Microcode

EN BT T XERER AR T A T R A AN A T AR AT TR A AT AN T AR AN AT AT A AT AR A A A e W

J'.“llr.“_ ‘ol_.. I‘r_l

microtrap service,.

XX T T R N N X T AT A AN AN A A R TR T X AN NP E XA AN AXETRERAANRA AT RN AR ek

-
—
poey

w od
ot
- b

ANEXXERANT T AW

Flush From
AXEXTFA XXX
;--ﬂ-—-

-: 1 ';I!.'-l
CLE &}
CUNTE

TRUF
;-.--—
L 1’:0" ‘1.11(-:1-”;;

IT STALLS,

D ELOG ENTRY,

I ON RLOG FIKST 17T
IT 5TALLS,

0 RLOG ENTRY

H ON RLUG FIRST PIT,
CIR.UT.RLGG]
C13.8..00T1

N N e

e Be e Na

- N

used for other

This Jump=dot loop is
RAF LOOPING.

things, BUT NOT FOR

I R TR TR E AR T AR T R A T A e N A R AN T AT A R T T R R TN TR X AN A A AT AT A AR

iJS & Load CeC

miciotrap 5

e

rvice.

T AN A TN AN TN P A T A N T A AN T T AN T A A A AT AT AT TN TR AR A

1 L.T.iILE_'Lr'., v ;‘u_“"-fa‘-};,
gpC VALID,
XT 15 4 4 4,
GEQ FROM OP-PORT
-
VA_VA+4, TNHISIT STALLS,
ONTeXT 1S 4 4 4,
18UF PEQ FROM IE?‘PQVT,
FLUSH & L3AD CPC, 1FORK

e wE wE we e N

Initiate first newstream referenca

Page
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Fbox
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-
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o
=

boliasl
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d

(5]

S T T I I e e e e e T Y T
=}

el e
e T
S =

o
5

>0 @0
D

(0 4]
O

asfile e e
e

w3

(% 5]
T LS b

-

(on

N uas

~e

8 ¢

o

COwmand

2 &
Mol

FETrT TR
rlush

HERFF TN

XXX ET ™

Flusi

TEXRTEN

-n

T=-MAY=-84 15:02:16 i

3 - ¥ = —~
icrotraps

/<)

AT XRXFTATAXNIXNTIA RN AR AR AT A AT ™

CEC microtrap s

S i i S A S SRS EEFERSE LS SRS ES S

from WAUS & Hold

WX

. S W e

ST ,I\Ll_ f‘; V "‘__;'l.»T_-l{J r
IS 4 4

’
ING1ETT
LUNTEXT 4,

IUF RES GP=-PURT

OM

;—--------——4----—-—--———-——-— - -
JA_VA+4, FLUSH,
LBUF REN FROM IBF-PORT,

INTEXT 13 4 4 2
STALLS,
18.6.J00T3

I

T T NI TR RAANAEAENENXERARE AT e A%

from CPC microtrap service (End

SR AR S RS AR T S I E I R LTSS R S RS SRR S

}--—---.—--——-‘———‘—n——_—-m———-—u
INKIBIT STALLS, VA_CPC,
CONTEXT 1S 4 4 4,

FROM QP=-PORT,

1o T ok oLL:l;E)\: ]

VENUZ Ibox Microcode Page

FFU AT AN AN T RATANAAXAXTRRE AR A AT A

rvice.

A K AR T A A AT X T A AR AR AR T kS

R

e

et e e W -~

e e

Inc. string address & load VIBA, invalidate
IBUFFER, initiate second reference

AKX E A A AT LT RER A AT AT AR Y

string

=

e

e N Na o

fetcn).
FREXFX X xR R AL A kA A rcxrdhkahx
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180XCODE M IC Mastar Keset dicrotreg
;1834 ,PAGE " Master Resat Yicrotrap"
1835
;:*":;J ;l’l*rvf‘rvf‘r.’.\‘i N TN EX E AT kR A T F T T RN F A X E N AR T AN T XA FTFRAAAREAANATRNAAC AN
71837 ; this word executes when the MASTER RESET sianal is asserted by the Console.
;15:'4_,3 ;*xrwivﬂrvv’*fr‘w** 2RI E S RS R R R R RS A R R PSS A AR E LSS E S RS E R SR
31839
$ 1840 e — e e eme=e===? [nValidate the Tbuffer, don”t stall,

00, 4,0862,801C,0020 ;1841 e FLUSH, INHIBIT STALLS ; *** allow ibuffer shift but NOTE that

:1842 ; ho Tbuf memorv references can occur
;1843 ; since Master Reset forces noe IBE mem.
;1844 y ref, %*%%
$+1845
;1B46 jmm—— - S e e e
31847 1R.ll.mw.FREEZE: ;

20, 0,0002,801C,002D0 ;1848 GOTOD CIB.UT.M FREEZE] }

® & o o

¢

L




; IB0OX « MCh MICRT L T 2) T=MAY=HE] 15:02:1% V2.73 == ¥ENUS Tbhox Microcode
» 3 TIBOXCODEMTC Branchnes
;1840 PAGF " sranches"
- 5 1850
;1351 ;’!ﬂ'-""'"-'*"”"f?"**rttrkt"kr*’rntt!rt!!!f!r‘k!:*Kt‘ttt*l’*'{**t**‘Rﬂ‘*****ﬂ’**"*l*
21B52 3
» 1B 3 Conditional franches (e.g. PEN) and Unconditionzl Branches (e.qge.
21854 3 JRE, KKW) are handled differently. Conditional Branches calculated
;1859 ; the target address on Ifork and goto Ib.B.CNND.BR:, which will
o~ 318586 ; activate a stall term until CC VALID. When this cycle unsuspends it ™
31857 ; fires off the first reterence. Then in the third cycle a test is
;1B58 3 imade on the PSL condition codes, if branch false tne first reference
- $1859 3 is abortel and the second reference & associated hardware reset does -
;1B60 not occur. UNCONDITIONAL branches know that the branch will occur,
;1861 30 the 1fork microword calculates the target address and fires the
- $1862 ; first reference, and the second microword below fires the second w»
;1863 ; referenca anc goes to IFund.
51864 .
- 1865 Computed branches Wwork 1dentically as conditional branches. The branch »
31866 3 /nobranch test is mades on the CC®s.
+1867 ;
- ;1868 , Lntry Point(s): =
;1869 ; LELB,CNNDCOMP LR 3
1870 3 IPeSaUNCUND atsie §
- 31871 L
1872 . & Input:s |
31873 3 VA has the target address.
- :1874 ; -
31875 ; COutput:
;1878 ; dranch_true larget stream will be fetched.
- 3EBTT 3 not(branch_true) Ahort the initial target stream reference and L]
+1878 continue witih the current Istream.
21879 3
.. }196:’ ;ti FE AR TN T T TS F o kAN TR N R R T P A AT E T R A T T AR T A v AT AT A AT AN AN AN T T A A AT AT TR AR .
s1a8l
51882
® ;13483 e —————— e *
;1884 EePCONDCOMP LERZ 3
;lﬂ'd'j ‘:'_I_';'T';,:(T S 4 4 ‘J; 1\’:\‘_":}‘11 ;
e 7 1LBEA U REG FROM OP-PORT, ; Stall here until CC VALTD, fire first L
I 02E, 4,009C,8024,0031L ;1887 AIT FUOR CC VALTUD ; reference
;1888
k2 1889 e e e — e ——————— »
31890 Vi _VA+4, T8UF AREQ FROM TI8F-POPT,; Abort this and previous Mbox command
;1891 CONND THUF FLUSH & LOAD cPc, 5 1f not branch_true
¥ ;1892 COWTEXT IS 4 4 4, IFURK, 5 ®
I 031, 4,088E,8025,1438 ;1893 [NHIBTIT 3TALLS ;
31894
- ;1R45 -
>1896 e e e e n e e e e~ -]
$1897 1IB.G.UNCONU.BR? ;
- 31893 VA_VA+4, [2UF RF4 FROM IBF=-PORT,; L
:1899 CONTEXT IS5 4 4 4, 3
32900 FLUSH & LOAD CPC, 1FUPK, ;
- I 038, 0,UBSE,8025,1810 31901 INQIBRIT STALLS ; L3

"
@
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BOX.HMCR MICRDZ 1Hn(02) T-4AY=-84 15:02:16 Y3.73 == VENUS Ibox Microcode Page 49
TEOXCUDE . MTC “n
#1902 .PAGE i Rn"
71903
;1_:),'54 ;-t*r«-wt:r."r'xrvvﬁthwit**txtrvrwtwtvtttlr!tvttwt‘t'ttr*rttn*tt‘#xttl**tt**
31905 3
$1906 ; Flou(s):
31907 3 node goerainds, Asrc or (Quad+0cta)*(Read+Modify), continue hers.
+1968 \11 other mn operands were handled in 1 cycle on Ifork.
1909
31316  upescription:
;1911 If isrc, we sel HAF bit. If -Asrc, we finish passing the next
31912 ! or 3 OPRs to the Eboxe.
31913
31914 ; Entry Point(s):
;1915 ; IB.N4.RN2 branching on (Q+0) AYD ACCESE.
31916
$191 5 Input?
;1518 'he GPR address latch has the next GPR address.
71919
;1\}2’1 ;Rﬁ"ri R A N A AT A AN TR T TN AR A RNLTARN XTI AT RACAAFI TR A AR RS A Ak ok
1921
51922
31023 AR N AT AN AR A AR A AR IR T AT AN AR A A AR K A AR AR T T XXX EERXRAK IR X NR
#1924 ; S5ince the ‘I1fork uword did - an [fork if Vsrc + 4Write + ((R+M)*BWL),
;1925 ; some branch target words are not used.
;1926 AR E RS AL ELEEE LRt ittt sl R it i sttt iRt ittt s Lt
}102’1
$1928 =009 R e it Ll S S B sl B LY
51929 I8, MNMRNS =
51930 I1B.R.JDCT.RAF: 5 ALl RAF¥s loop here, keeping the RAF bit
;193 RPSARY2D RDDRESSING FAULT, ; in the TEE reqgister seat.
0190, 0,0102,801C,0G10 31932 OTH LI12.B.JDOT.RAFD ;
;1933
$19234 Fll e e e e mm e m e e me=a==t AgTC*(Q+0)
;1935 =10 HRESERVED ADDKESSING FAULT, H
014, 0,0102,601C,0010 ;1936 CUTD CIF«B.JDOTRAFJ ;
1937
+1938 Pl s s m s s s~ Qead*(0+0)
$ 1939 FORCE SFT 5B VALID & FENA DPBUS PARITY CHECKING,
$1940 UPVALID, YA_GPR(EFREVADD+1), ; .
;1941 IFORK IF RUAY, ; We are done if fuad Rn operand
015, 3,0002,E202,1039 ;1942 GNTO CIE.NMsRN.DCTAZJ 3
$19413
$1944 =111 Jll = s c s s m s —e = Modify*(Q+()
;1945 HEVALTYTD, VA_GPHR(PREVADD+1), ’
;1946 SNABLE OPBUS PARITY CHECKING, s
;1047 N3 SCDE=HOLRD CHECK, ’
31648 [FURK [IF QUAD, ; de are done if Quad Rn operand
:'17; ?.":"\J‘LJ’ _"4‘.(1v‘|1 ;1.2‘4.3 GOTN CIig, I.-l‘.‘ic“CI‘H‘ ’
;14950 =
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h

we e

e

TR

e Na N we e we N

W we we

[y

=

-

el el el N T

) T=MiY¥=84 15:02:1¢€ V3.73 == VENUS Ibox
e e ——— «====~; Hare to finish Dcta*8n
FaAz 5 specifier

ABLS OPBUS PARITY CHECKING, ;
’_I« P r Vv ‘___r.l' ( 3 1 ._ ._"'1.) .;‘
- - - —— - —— ;
L iy JARITY CHECRING, ’
CYALTH, VA_GPR(PREVADD+1), ;
;

Microcode

Read+mod.

Page
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IBOX MCE MICROZ2 1N(U2) J-MAY=84 15:02:16 ¥3.73 == VENUS Ibox Microcode Page 51
IBOXCODNE « MTC (PC)+

71962 JPLG 4 (PC)+"
71963
:1-3Uq ;'*'x!"r*-vw‘rr-'*r‘lr*-w:wr*t*tﬁtt*'tix*t*vv.tr‘.tf*t.!rKa1ttwtw**tw*ﬁt**xtttt*‘kx**f
$1965 ; hative “ode (PC)+ specifier., The [fork microword handled Read*BWL
;1966 ; types of this specifisr in one cycle.
1967 3
;1968 ; Entry roint(s):
31969 9« NMIMMI, Dranching on (Q+0) AND ACCESS. The Ifork microword
3197¢ Jio the following:
$1971 ;
:1972 VA_TBUFFE= DATA, DPVALID IF R+({MU*RN),
51973 IFORK IF H*BWL, HBRANCH DN (G+7) AND ACCESS,
51974 GOTD CIRNM.IMM]
+1975 ;
#1975 ; Input:
21977 ¢ 1f bwlL*read, we have sent the read data to the Ebox.
F19%78 1f (0+0)*read, we have send the first longword of data to the Ebox.
}i.r:"'f";f ;rsvvar.v:q~-.p—¢-.vtbvrv*v.w-v\-*r'rxvv-rvrx_vvcfvtktsr!rr*'t*tw!**t*w*xk:rkw*x***tt
;1980
71941
51982 =00f 3 e ————— e mmm—— e mmmem—==t ASTC*RYL
71983 IR, MK, IMN ;
020, 0,0004,5088,962Z 31984 I L_IMUXPC-CTIX, DPVALID, IFORK ;
;1985
;1986 =010 Nl r e e e e ma= s Yrife* SHL
>1987 HESTRVED ADORESSING FAULT, ;
022, 6,0102,801C,0010 19868 COTO LIR.H.JLOT.RAF] ;
;198G
31999 il lemmemea - ~mmm———e==s Modify*BWL
51591 ESERVED ADDKRESSING FAULT, ;
n:.3; ';',‘Jl':q.'?;t:].rfyr‘k,'!.'\a ;}_99': GUTH rJ-'-‘.IIJ‘To"ﬂI_I H
31963
;1944 ;100mermmemcc s mmnm e e ma= s AsTc¥ (G4+0)
1995 VA_TEUFFER DATA, ; Swallow 1 or 3 more longwords from
;1996 ANCH [N QUAD DR DOCTA, ; the Ilbuffer
n24, 0,0002,80192,0268 $1997 T CTEYMIMM.Q0.ASRC] 3
;1998
;1999 s = v nn- e m———————t Qazd*(Q+3)
;2000 VA_TBUEFeER DATA, NPVALID, ; We are done if Quad
2001 TWABLE OPRUS PARITY CHECKING, ;
;2002 [FOEBK IF QUAD, ;
025, 1,0002,E6G10,103C 32003 GOTO CI8aNM.IMM.OCTALREAD] 4
+ 2004
520058 jll e mcn e en- i i ==: WCLlte*(Q+())
3 2006 RESERVED ADDREESING FAULT, ;
026, 0,0102,8061C,0010 32007 ;0TU EIR.BoJDNT.KAF] 4
;2008
;2009 jlllm e e cm e m~w———ee! Modify*(Q+0)
32010 ROERVEDL AUDRESSING FAULT, ;
Nnz27, 0,0102,801c,001¢ ;2011 GATN TIRE..JUDT.RAF ] ’

)
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: IEDK o Ck IICRNZ2  18(02) T=ul¥=-64 15:02:16 V3.73 == VENUS Thox Microcode . Page 52
; TBOXCODE.MTC (PC)+
52012 LPAGH
s 2013
}4.".:1'1 ;rr-rjrt:n_rxtn;"tfvt!s*rtﬁxt**tkx"za\'r*t,tk**t**:rxr*v***t’tt***tttl’***t*?*
32015 3 PReac * Tc¢ta immediate mnde operands continue here.
;cf,lﬁ) P TR XN R R TR TN AT TR R R A T AR R P AN AR R TR AN R AN T YR T AR AT AR AN AR AN
52017
;2018 e e e, —_——————————
32019 T3 MNIMM,GCTA L AD4 3
s 20290 WABLE OPBUS PARITY CHECKING, ;
I 03C, 1,C0002,E010,6CaANn ;2021 YA_TUNETER DATA, OPYWALID ’
52022
§ 2023 5 o e
;2024 CMAPLE DPHUS PARITY CHECKING, ;
I 030, 1,0002,E010,1868 ;2025 VA_TIBUFFER DATA, OPVALIL, IFORK ;
32026
3 2027 ¢
;2028
;‘_.,‘.2f" ;-vr\-.vvp:--1-:;?911-0:'*7"?*‘*'r'kTt"‘r-.\'*r'f.'r!*.t'*“rt**!x*t*ﬂ****x******t*k‘t*t***
32030 ; Asrc * (Quad+fcta) immedizte mode operands continue here,
;2031 ’
$ 2032 3 =1011 5 Puade
32033 5 =111t 18 Tcka.
;2.“ 54 ;rwt AT N N T XN T N A A VX F AR AR IR F R AR EIN AT T AT A A AT Ak R
72035
;2036 L e
;2037 =1luli ;
32038 TB.NMJIMM,QU.ASRC: ; Quad and Octa Immediate Asrc®s finish
I D68, 0,0002,E058,4980F 32039 VA_AMUXPC-CTX, CPYALID, IFNRK ; here
; £040
32041 }ll]llwmm s mm e nmacwssersnsessnnas
T 06F, 4,0002,8010,003E ;2042 VA_TBUFFZRrR DATA ’
72043 :
52044 e e, ——, . —————————————— -}
;3 2045 VA_IBUFFER DATA, -
I 'JJ"; ‘{f:\.l”d‘”}-‘f u"'lﬁ:":} o] };—.'-'1";'5 BTN Tl18. NN IMM. QO ASRTC] M



H TROX dMCH HICROZ 1INCO2) T=-MAV=-84 15:02:16 V3.73 == VENUS Ibox Microcode Page 53
} IBOXCODE . MIC (Rn)+ and w@(&n)+ 2
52047 JPAG 4y (Bn)+ and A(kn)+"
s 2048 -
;z-‘\,_}g }kxv*xiw-.v-vrx*-r*vxtx:‘r‘rr*t*rtrrvr+r#rtﬁr*1-tpi.-txx‘v*1'.1-5xt*xn"ﬁtktﬂ-*x**tx*s*t
32059
72051 ; (En)+ and 2(¥n)+ specifiers are handled in at least 2 cycles. The Ifork @
72052 } uword loaled GPR with GPR + context for (kn)+ and GPR + 4 for @(Rn)+.
72053 ; These microwords load VA with the riaght thing and join the qgeneral fetch
2054 ; flows, -
>2055 ;
;2056 ; Entry Point(s):
$Z208T [E.NMATNC -
;2058 IR HMJATNCDER: if @A(n)+
;2059 ;
: 2060 5} Input: _ -
;20861 GPh specified by I[GPR (now PREVAED) has the original contents + context
;2062 3 or 4,
72063 -
;g’:ﬁrf ;,,,,.‘.,,*,\.,,,,,*,.,..,,.+,*‘+“-1-.q-r+.x§,rqtbtvf-x**ftk*rﬂt*#**xtr**ttt*t*
;2065
;2065 @
32067 e e e T T T ————
72068 JA.NMJAINCS ' )
320569 VA_TGPR(PREVADD)-CTX, ; @
320710 COND HEM REQ, ;
;2071 UPVALTID 1F ".."'-*‘.‘-‘bi!,-: ;
32072 NABLE TRAP IF UNAL OP, v Trap next cycle if unaligned add., -
+2073 EMANCH 0ON (Q+03) AND ACCESS, » goto common fetch routine if needed
;2074 NG SCORFBUARD CHECK, 3
52075 IFNRE IF A+R*PWL, ; L ]
1 040, 4,00K0,C38R,45449 32076 GOTS TIB.NM.FET] ;
32077
32078 *
;2079 ;mm—— e e e — - —————————————
32080 TR NMJATNCDRF S 3
;2081 VA_TGPR(PEEVADD)=-4, ; »
32082 NI SCOREBOARD CHECK, ;
;é"p:‘i ‘-?,'.l!, ';.'.“I'ill“‘t.t :.'? -4 i :{p ;
;2084 ENAHYLE TrRAP IF UNAL IND, # Trap next cycle if unaligned add. .
I 041, C,00F4,83AA,2085% 32085 coOT CIZ2.NM . INDIRECT.FETY ;
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MICRDZ L1a(v2) I-MAY=-8B4 15:02:16 V3.
Literal Specitiecs

2085
2087
2088
20849
2090
2091
20972
2183
2094
2095
2096
2097
2098
20499
2100
2101
2102
21403
2104
2105

—a
-

NSt D DB X0 -3 O

A g

S SRS LR
OO C

SO &
[
b e ek b i

N
(Y

211%

A
—
[
-5

-

(SR
s
jak et
B =J

2119
2120
212

2122
2123
2124
2125
2126
2127
2128
2129
2130
2131
2132
2133
2134
2135
2136
2137
213

2139
214G

«PAGE “ Literal Specifiers"™
;tttva*ttvt'vtt'tfw‘l* FAXF AR T kT T T hrrrhraw
; Short Literal overancgs come her=s if the
’

; Euntry Point(sj:

; [BHM.LTT: brenching on (Q+0C) AND
’

; Input:

; [he first lonaword of a yuad+cta
; on 1fork.

7

;1!tt-~k§vrt T T TR T R AT ETE T TR AT AT ECTTT Y

A A "7 i
o0 T T e KR ————

]

7
."n f-'"'c LI k

KESERVED ADDRESSING FAULT,
GUTO FI2.E4JDOTRAF]

—
am T

N N N N

=01 3 1 B N SR ———

= LK FRLPE 7
KESEEVED ADDRESSING FAULT, 3
GOTO C[IB.R..JUOT.RAFT ;
."‘;ll—--——--..-..___.._-__ ______ ————
FSERVED ADDEFRSSING FAULT, s
GIATE TIB.R.JIJDOT.RAF] H
" l J '1-—-—---—----—-----—----——---—;
RESWRVED ADDRESSING FAULT, 7
GOTN CIBB,JONT.RAF] ;
;l.:‘:..-....---—-----------—-—__—.---__;
VA_Q, OPVALTD, TFORK TF QUAD, 3
GOTO TIBNM.LTIT.OCTAR®WAD] ’
;ll‘----__--___-_.__--_---___--_;
RSERVED ADDRESSING FAULT, ;
GOTD CIBBJUDT RAFC ;
}ll1-—--.—---—---————---—--------;
WESERVED ADDR=ESSING FAULT, ’
GNTN [IBE.JIDOTRAF] ;

’

s LUcta*kRead Literal mode specgifiers conti

;xtx*tw:ta-rr:vwrrr*txtwvtt*xtt*.t**t;‘rt*ttt
} _________ ..-.____.__-..--.-.-___--——--.}

IR a +LIT.UCTAREADZ ;
y*_0, OPVALII ;
jm———————— B ———— —————
.Jn_'r r ] Q'J.‘\LTL‘J Tl:{ji-'-i': ;

73 == VENUS Thox Microcode

EXEXFTEAETETRAXAAC LA AR A A AT XL

v are not Read*bWL.

ACCESS.

literal was queued to Lbox

P E LAt e RS R A S R

AsEc*HAL

write*DWL

doaify~aluL

;src*(Q+u)

Read*(Q+0)

wl‘ité"(f?fj)

K E XN A kR R AT AT s e A r R A AR b T e a b kAT rA oA kAT AR Ak ekt bbbk hr

nue here
ERAXAKKRFLARARAXREKR AR ART T TR A&

Longword #3

Longuword #4, done

L




TBOR«HMCR [CEK{). IN(T2) T=MAY=-34 15:02:1¢ V3.73 == VENUS Thox Microcode Page 55
C y Y+, f(kn)+ Second Cycle =1

Sl
[
&
-
.
—_
114
“
i
<
-
3

dexed (#n)+, @B(Fn)+ Second Cycle"

- 4 -4 o~ T T rielen - T
.J.;'l s P Al Lnaexeac | §

e

-
>
0

}-‘l}_!" l.r_vr'r_'-,-r#nrvor'-e.--;—gw"!vx'q'iil"\t(t*x?fﬁ"vvﬁ‘xtxt*rl'l"'*&Yfk'***t**xfﬁ***!#****
:.‘.1 t 44 :‘
+2145 3 All (Fn)+ and @(&n)+ spacifiaers are decoded 1n s, incl. the indexed. =
+ 2146 } versions. rhe Ifork uword loadsd TGPR witn IGPR + text or IGFR + 4,
;2147 ; depending on the specifier. These microwor 1s below decrement 1GPR and
32148 5 loa the result into VA, -
32149 y
$2150 ntry foint(s):
;2151 ; THLHMTHADEX « AINCS P
22152 3 [Be «INDEXLATNCODEF ¢
553 B -
+2154 ; Iaputs P
+ 2155 3 LGPR(PREVADD) will qget us the incremented value of IGPK.
;2156 '
;"{111-:“]' -‘Q‘QJ.”*!'?---t\’x:’ﬁ*\'\\'r'.*“'.f':\"tR‘l""’*.'zr".‘l'i'lr‘tQi'\'t\*“t‘{*"t*?**t***‘tkr***l’*'*ﬁ**‘\' ‘
;2158
3 2159 ;- ; index (Bn)+
.:11...1’.. [ . s U e e '
32161 i G K 3
32162 VA : 7
32163 ANC JN CONTEXT, ; @
1 D49, 0,00%2,8382,023 32164 COTO CIS.NKM«INDEXD :
3 2165
22166 3 - =y e e cmmmmm——————i index A(En)+ E: 3
52167 IH, e THDEX o AT NI F 3 ;
;3 2168 v 5C STARD CHECK, ;
521869 VA_TCGPE(PREVA pl)=4, / @&
}2".71 CUN ’ [S =4 4 X, L, 7
s 21711 ARBLE TRAP 1 UNAL IND, 7
1 04A, 4,00F4,83AA,204C ;2172 ' CIBHMLINDEXINDTRECT] ; 3




V3.73 == VENUS Ibox Microcode i Page

13 « PAGE " Indexed = Indirect BOA Fatch™

KR AT R A AT T AT E R AT E F A A AL AR AN AT R AT TR AR A A TR XA TR AA A AT AR A A A dh

I
g L

’ 4 )
7 &

)

;

Fa

32Y1i% ;
72176

E ) 32177 3 Indexed Indirect specifiers (R(Kn)+, 8x~D(EFn), e2tc.) must fetch the indirect
$2178 3 L0OL from memory before joining the common Index=-multiplier microcode.
7217% 2

» ;2180 xription:
;2181 3 [he [fork microworg initiated the indirsct fetch and loaded
22182 | 3 the GPR if indirect autoincrement mods.

® +2183 ;
#2184 ;
2185 ; Entry Point(s):

L ;2188 [P UM INDEX [NDIRECT: directly, to wait for IMD MDRESP on the indirect
32187 ; fatcha
32188

- #2183 ; Output:
y2190 VA will contain the df'A when we branch to [BE.NM.,INDEX:.
s 21081 H

- ;‘ﬂ';';:;- ;r.(r!v'vxv-('t\xwvtv-rvvwv*"'x’1’."1\'vﬂrrl':t'!tI'Jl'."r*ﬂ'x!’t**Q#wt?*tt********?***‘**
;2133
;2194

- 3 2195 Jemmmemmm—————- = 4 2 2 o e o ;
;2196 [IRB. = § X-INDIRECT: ;

I 04C, 0,00C2,801C,0040 ;2197 TALL ITIL I&D MDRESP H

- + 2198
2199 jummmmma- T o iy e o o
;;_‘:‘r—”? T'I‘.h] [, s~""||:" rn [j‘N" r‘.' s

® { 04D, 0,0002,8014,0288 ;2201 GNOTN CIB MM, INDFX] 3




e ™o

|-

ITEOX «MCR
IC

IBIOXCODNE . &

078,

n179,

IJ 7 I" I

078,

4,0002,8U8R,%288

4,000%2,808B8,8284

4,0002,8088,R288

‘1’5\):::;0( lf’r s

e WE e we N N e e N we B S e N Ywe

e we we wa

e N N e N Ne wa N W e

e

e W we e NE WNE RE N e Re e W Y

e

- wE N

St NE NE N e N
) ] y 1 3

{TCRUZ  1NCO2Z)

Tndex (PC)+
2202 JPAGI
2203
2204
2205 3
2206 3 Lfork
2207
2208 3 Entry
2209
2240 3
2241, >
2212
2213 3 Input:
2214 73
2215 3
2216 ;

2211 3

2218 ; Uutput
2219 ;

2220

2221 3

2222 ;

2223 %

2224 ;

42:5 ;rrtr*tt
2226

22271

2228 =100¢
&I?.-fr; [‘ ni"'ol‘
2230

2231

22372

2233

2234

2235

2238

2237

RedM,IN

CFnI(FC)+ mode

il

IJ'-MLY"”":
graifiing

15302316
Touf fer

[Index (PC)+ lbuffer

must drain useless

icroword did a VA_IEUFFER

Foint(s):

v

i

[he 1mmaeulate

gata An the

Hnode

y will branch to IP.NM.INGCFX:

V3.73 -—== VENUS

Ibox Microcode

praining"

EE T EXXRK T I AT AT AR T AT AR R AT IR R AR T AAAARAAN AN AR N AR AR Ao AN

ilmmediate-mode data from the Ibuffer. The
DATA which drained 1, 2, or 4 bytes.

=1¢10 is Longuword

if context = BY
OCTA, only the f

[buffer will

after

irsit longword of the

ihe microcode.

whicn will be the address of the
eaten out of the Istreame.

1 NMJIMDEXPCPUPS kEranching on context.
1000 is Byte =1001 is Mdord

1011 is AQuad =1100 is Octa

He Istream has been fixed

f the context is QUAU or 2
muediate=moge data has been swallowed by
A will contzin AMUX PC = CONTEXT,
ni=diate mode datz which o have

nave been disgarded.

loading VA with the BOA.

AT R N T AR T X RN F AR A F A R R F T AT XX AN EXAAIREER AT NIRRT XL RN R Kk

A_AMUKPC-CTX,
RANCH ON COKTEXT,

COTO CI0.NM.INDEX]

W

;
I

VaA_TBUFF

L] e S
A _AMURPC-CTX s
FANCH UOIN CONTEXT,

L LIP.M4.INDEX]

A\_AMUXPC-CTX,

FANCH ON COMTEXT.,
ITO CIRLNMLINDEX]

SN D ¥ oo
- L " Ny

L

T ol T ONWA

l (| LI_;‘14_. fJJJl[Ll’
T

“

1. MHe INODEXPCPOP.LAOT]

1100 == —mmre s et mcn ceaeea . ce.
NDEK IMMRLGLATE DRALM,

W ODATA

e e We W e Na

e we e

e e

ME e we we Ne e e

e W %,

Byte context, IBUF is ok
Vi _ HDA, don"t have to branch since
w2 know this is EYTE, but it doesn”t

ourt

#ord context, ditto

Va _ 20A, don”"t have to branch since

we know this is W0ORD, but it doesn”t

nurt

Longword context, cditto

yi _ 32J4, GQuad and Octa use this word
too so branch on context

Auad context, eat 4 more Ibuff bvtes
(Dcta uses this to eat last longuword)

Octa context, eat 12 more Ibuff bvtes

Page

517
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wE Ne W

p«
we e N

o

({(C2 T=-tih¥=84 15:042121F J3.73 == VENUS Ibox Microcode Page 58

. M
|.}
b "
/ e T T R T g e T 7
3 R INDRYX 1 FOIATE DRATN, ;
79 VA_TBUFFLP DATA, + Third longword is done, handle last
0 1T CIR MM.INDEXPCPDP.RNO] ;> lonaword with Quad flow

‘¢

L
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TEBDX L MCR MICRD2 1N(32) T-MAY-84 15:02:16 V3.73 == VENUS Ibox Microcode Page 59
TBURCONE MIC Tnidex “Multiplier Code

e wa

52261 JBAGE Al index Multiplier Code"™
;2262
}2263 TR NIRRT AR AT AN AT AR AL A XA AT A AKX A AT XA XA T Ak hde kXX
32264 3
;2205 ; After tne particular Tfork Tndex microflow has loaded VA with the Hase
;226h ; Uperand Address (BOA), it branches to hecre on ULRAM context. This code multiplies
#2267 ; tue Inoex valus appropriately, then branches to 1B.NM.FET:, which is the
32268 ; common fetch-phase code.
32269
;2270 ; Description:
AT 1 T [he last word to complets 204 fatching 4did the following:
32272 ;
;2273 ; tANCH TIn CONTEXT,
322X71% 3 GUTO CIB.NMINDEX]
32275 =1
322716  Entry Point(s):
$ 2277 [d. MM INDFX2, branching on context.
$2278 3
322779 =1000 is byte index. =1001 is word index.
;2280 =1010 1s lonyword index. =1011 is quad index.
32281 3} =1100 is octa index.
752282
532283 ; Input:? .
$2284 y' contains the BEJA and the Index Register in the 1box datapath contains
22285 3 the number of the Index register (Lknl).
$ 2286
322B7 ; Uutput:
322886 VA will finally contain the adaress of the operand, at which point we will
$2289 ; do a conditional memory request and branch to common ucode which
32290 ; fmandles the fetch=phase of operand handliony.
;2291 ;
:2:,2 ;vk‘rtIltl"w't"rr‘*t'nv:i':r&"r***xr#rxngv**'yﬁxvﬁx!*t*tYx*t*ttttf*t***tl******
52293
;2294 =100¢C P I L e R e b Lo e -=-=: Uyte index context
$2295 JBJHle«TNDERS: ;
32296 VA_VA+INDEX GPk, CONE MFM REQ,
3 2297 NABLE TRAP IF UNAL 0P, ;
32298 JPVALTD IF A+RM*AL, 3
$ 2239 [(FURKL IF A+R*RAL, 7 '
32300 RRANCH ON (A+0) AND ACCESS, ;
52301 FNECE S5ET SCUREBGARD VALID, ’
I 088, 6,0000,Cc106,4540 ;2302 GOTN CI83.NM.FET] :
;23013
723041 Il =~ e me e m e e e eme==a= Jord index context
32305 VA_VA+:.(LNLUEX GPR), ¥
72306 :NAGKLF® TRAP 1F UNAL UOF, ’
;2307 OPVALTY IF A+RM*AL, ;
}:.H}’] {IFURK 1IF A+R*BWL, COND MEM RER,
#2309 FORCE SET SCUREBUAED VALID, ;
32310 HRANCH ON (Q+0) AND ACCFSS, ;
I 089, 2,0000,C106,C%40 ;2311 GOT) [IBNML.FETY }



e

e

B

»

TENX MC MICREOzZ IN(DO2) j=-lAV=-84 153023216 V3.73 == VENUS Ibox Microcode ) Page 60
IBOXCOGR . T1C [Index Multiplier Coue

32312 LPAGE
$2313
;2314 010 =———— ———— e ——————— ~m==—-==: Longword index context
52315 [%a « ITNDEX LAQD 3 ; or last cycle of Quad or DOcta
23158 ["_VA+4(INDEX GPR), 5 Inaex cookinges
s i {AALE TrRAP 1IF UNAL 0P, 7
+2318 JPVALTID AM*AL, P
;2319 | FURK If C Qs 3
;2320 FOORCE o ARLD ;
$ 2321 BRANCH ND ’

088, 2,0000,C107,4540 32322 OTE: 1 3
;2323
2324 JlUlleem== - e - -—————-==. Quad index context
$2325 TR ANMCINODREX.QN: ; Wuad takes 2 cycles and uUcta takes
2328 VA _VA+4(INDEX GPR), + % cycles.

NRe, ¢,0002,8107,008BA 2327 GOTi! C1B.NWM.INDEX.LOUD ;
$s2328
72329 1100 ancnscavmncnence=n ~ecceew<==’ [Octa index context

08C, 4,000.,8107,0050 ;2330 VA_VA+4(INDFX GPR) 5
*+ 2331 =
;2332 e e R G e Y KN B oy v i .
7 2333 VA_VE+4( [NDEX GPR), J

059, 4,0002,8107,0088 32334 COTN CTR.NMJJINDEX.QO] 3
;2335




1 B0X MCF IICEO2 in(u2) T=WA¥=84 15:02:16 /3473 == VENUS Thox YMicrocode Page 61

e N

[80XCODN MIC "etch Phas= Common Routine
32336 LPAGE " t2teh Phase Common Routine"™
. 32331
}dd_a? ;**r",""",'r‘r".’,t*'*r*,*x,’t‘-’.‘.**g*gr:'-i—_i-‘)_-_"trxf***t*****t*k***********
32339 3
. 72340 ; After calculating the VA of an operand in memory, most memory operand
72341 ; specifier flous branch to this code oti a (Q+#0) ANU ACCESS branch.
: 32342 ; The word branching to here did the followina:
& ;2343 .
32344 COND MEM REG,
72345 7 IPVALID IF R+RM*AL,
- ;2346 ; {ABLE TRAP IF UNAL 0OF,
2341 3 RANC ON (G+0) AND ACCESS,
;72348 IFORK IF A+R*BulL,
LY $ 2348 4 GITO EIR,AM.FET]
32350 ;
52351 ; zZntrcy Point(s):
£2% 32352 3 [G.NM.FET2,
*235%3 3
32354 ; Input:
® 32355 =% /A Tias the operand adadress, and a conditional memory request has
+ 2356 3 bren requested of the harduzre.
32357 3
& ;,{,)'jﬂ ;xt-tcivwvzf.q -ixv'-r-:rr*tqt!rv..tt.vwkvw**v+*kvt*xtttt*wrrkwrttxwvw********
;2359
32360 =34
(=3 7 2361 [HaNMaFET?
32362 =010 Pl e e e e m e mm . Grite*3WL
$23583 t1ITE VA PEADY, WRITEZ, IFORK, ;
L= [ 042, 4,0022,6004,1843 ;2364 vi_Va ;
72365
s 2366 jAlllmmm—mrm——— e e e m—————— it MOdLfY*RYEL
L }/jt? ITE VA ‘.'"'?; W RITE NOPAG 7 7
[ U‘ij; ;;C'JE‘;(\_:H:;_'”" ;d:}bg L J_-; .\F{HLU‘ ’
323609
< $2370 =101 ;101=—m—— e — s mss s seesewesse—w= Raad*Q(
72371 VE_Va+4, OrPVALID, READ, ; Get second longword, we are done if
+ 2372 IFOFK IF QUAL, ; this is a Quad datam
@ 1 045, 4,0014,R005,10%6 32373 GUTN CIBNMFETLOCTAREADTD ;
$ 2374 5
322375 R R e T S A - A
B £ 2375 VA_VAh, YxITE VA EFADY, WRITF, 5 write first longword, see if this is
32377 GOTO CECNMJFRT .U WRITF], ; Quad
I 046, 0,0027,8004,0248 32378 RANCH TN QUAD OR 0OCTA ;
k- 52379
3 238( pll == e e e wmmes=—==t Modify*0()
52381 VA_V2+4, NPVALID, HFADNOPARE, ; Get second longword, are we RQuad?
= 32382 GRANCR M QUAD Ok QCTA, ;
r 047, 0,0018,E005,0298 ;2383 GATO LiBeliliefET«W0MODIFY] }
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H TBOX JMCR WICRGOZ 1N(02) T=d\Y=84 15302216 V3.73 == VTLHNUS Ibox Microcode . Page
; IBOXCONE « MIC Fetch Phase fommorn Routine
; 2384 «FPAGLE
;2385
:H'Exif‘ ;ir:rl':r:rtnvfw'?**(f*ﬂ'ﬂxkttt'kk‘.\'n'*Q*Tx.*!’*?*kt*xkﬁxﬁkt*x‘#"tkt*xt!*fr*x*f**t
23877 ; Hodiiv * (Quad + Octa) continues here.
; 2388 ;
$2389 3 =1011 is fDuad
52390 » =1111 is Octa
;‘_:,_’1 ':t.tv:txtv ‘P FE RIS S S SRS EF S AL R R PR T RS S E ST E R RS RS EE SRS RS SFE S AR SRR S S
’—-"‘.':3"
F o~ oL
«2393 =1011 N D s Dl b Bt et et 3
;2391 IBANMLEPT Q0. MODLFY ’
y 2365 VA_VA=-4, WRITFE VA EZADY, ; Uk, write tirst longword of dest.
$ 2396 WRITE .NDPAGE, s and link up with Quad. Write operand
| 'F(J‘Ii, \J/l_-";"..‘lf"J')_'I",:'"E‘ Al ;25'3? e J“l:l [[*O'L'l.‘PriIfrI]l RITEH 7 beiowo
;23498
32399 3lll]lmme e e ————
I 09F, 4,0018,E005,GG51 ;2400 VA_VA+4, NPYALID, BREAD.NUPAGF ; Faetech third longuord
; 2401
7 L
52402 e - ——————————— e ———
I 051, 4,0018,E005,0052 $2403 VA_VA+4, OPVALID, KRTAD.HEOPAGE ; Fetch fourth longword
« 240 A
A A0
}241"5 5 -t e S
I 052, 2,Q0002,8005,8053 32408 VA_VA-4 ; Now bump V& down to first l.u.
e 3AN
;.'.‘l\.?
;2’1:@ G - S —— H
I 953, 4,0002,4005,8054 ;2409 VA_VA=-1 H
32410
;2411 ; ————— - —— - --—-———-———,
;24172 yA_Vi-q4, RITF YA READY, ; begin to write Octa dest. and link
e« SRA1TT a I ¥ . s 4 b 1 - .
+ 24113 ITE « NOPAGE ,; $: up with tcta dest. below
1 054, 4,0024,800%,80AF ;2414 OTD LI AM.FETLOCTARWRITED ’
;2415
;2416
s 2417
s 2418 }.tlr«71fa_vrt-x_nxt:rtrvzrt*xvnf!’#wrﬂrrtv*t:-:t!r'\-**tf'kxs:*rt*k*x*x**'lx*rt*tt*t
32419 ; krite* (Quad + Octa) continues here
22420 3
;2421 s =011 is Quad
$2422 3 =111 is [cta
}L4£1 ;tﬁg-g'}y-vfuv‘tt‘lvvqi-xf*t*ttttf:‘*t;rywrgrf'tfl‘Rl“!‘\'*?*“!f"'?'****‘k*!********
. |4§"}4
I <
$2425 =1011 P e e e e e .
;2;:.:') I8, O Ol . TI . }
_ » 2427 RITE VA PEADY, WRITE.NOPAGE, ; arite second longuord, we are doneg, Or
[ OkRB, 0,0024,8005,18AF ;2424 VA_Vi+4, TFOEK ; 4tn Octa longword
.'-J"r'_}
FLe
}2.‘13" }111]_-.--.-—-—-—--.-..----—- —————— -
;2431 IHaNM. [OCTAWRITE ¢ ;
;2432 ITE VA READY, WRITE.NDPAGE, ; Octa, write second longuwora
1 ")ﬁ{"’ C’l J.H-}-,Pi'ﬁr-f;,r |)::' }2“*.5."’ Va F ¥4 ;'
s 2434
32435 jmm————— ik e s o ———————1
;2436 ITE VA ALY, KRRITELNOPAGE, ;
s 2437 Vi_VA+4, ; third, and link up with quad for 4th
I N85, 4,0024,80u%,00CAL ;2438 GATN Cig. FETQUWRTITED K

[w,]
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Y . AT i = s R TE R 1 o . . ~ L WS .
IBNX . MCH [CROZ (02) / \¥-54 15202216 V3.73 - VENUS Ibox Microcode
TEUXCODE « MIC Fetch Phas= Common KRoutine
AT &
;2439 « 2A0G
7 2544
}(1-{.:‘:1 ;-(’?f'\'!i"'\*( KA R A AN R TR AT ke P N A AT A R R AT AR T AT AT AR E T AN TR A AN
;23142 , Head * Tcta continues here
;'2_1.-“;".; ;"""""l"’."""’.t'?t"’*_t#!‘r’.'rz.lt‘.'rtt"'xﬁv+1rIf"i‘rxrrw‘fa‘.*f*klr"fi’v.:rt'lr*lk*’kt***
y A4 A
324 14
" AT .
7L 15 '---.-..-..\..-_.-_.._.-..-_...-._-.-.-__-........_..-;
7 L2440 I o VMall L1, AAREADT ¥
. - " 4 = } i v T . i - .
l rjf,,r}’ \'1"“]‘1}(_,’ y '1;,.‘_ } :r;:'.‘d-”'} J !_. +_.1, .-"-.""r-t..;lr; READ }
- A
;;.”‘"."-
;_}[‘u e i e -
'\" ) [a] | 4 [ - = IAEL A\ ] ' s Y . = P -
)}3; »,""‘.f A II."'!r' I'-z’-;_,.' | A -{‘*‘t, i l'.’r“.‘.lr, El "J’; 1!'_’ Y y B2 if 2 \‘}1751!
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N A

e NE N Ne e

N e

Sad e we
AR RO RO D N R N IS RO IR IR N B

TE e e uE e N we e we e

N O

N NE e

N L I TR L T R T B T T T 1

3

[N - - " . S N . N
Mdnanaan onan
5= R s TN P I )

P S . Y
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e e
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MICKOZ 1N(02) T=MAY=-B4 153021218 V3.71 == VENUS Ibox Microcode . Fage
fndirect Address Fetch

PAGE " Indirect Addcess Fetch"

S S R R R NS e e T P R E T R R L R R R T e TS Ll e EE S e R
Ilnndirect specifiers come here to get the indirect address into VA and
srocand with the fetch phase of the operand. Specifically the specifiers
which branch to aere ares: @B(kn)+, @x*D(Fn), @x"*D(PC).
cntry Point(s)!

I ‘. I!“'" I" I._.r[": _':-T ."_",tr:
'an'_.'t:
The meumory request for the inlirect address was fired off on
j rOT"'«'.-
E AT TR X T T R RN R kR R AR T AT W A TN TN AT A TR RN X AT R EXF AT AT AR T T ek h &k

P

S-S
O Oy
n

00« M ¢

-+
(o
-
ket

I

N Ne N

A 1]

S e Twe N

f~------—aqﬁ-_---aﬁ__--___-_-__-;
P e N« INDIRECT.FET? )
»TALL UNTIL IMD MDR=SP ;3 Mait for the data to become valid
I';_-.-..__--.-------.-----..H.... - — - ---.;
VA_IMD, ENABLT TkAp 1¥ UNAL OP, ; Now start fetch phase of operand
COND MEM G, ;
“NABLE OJPBUS PARITY CHECKING, p
1IBVALID IF A+PM* AL, :
IFORK IF A+R*BEKL, 3
BRANCH ON (QA+0) AND ACCESS, ;
GATD LIR.NM.FETT 5

XA T T T AN A E RN R R TR ER T E TR R AN R r AN X R AN T R R A R R AT T AR AN R A AT E AR AT XA A XY

wnd of VENUS Thox Microcods

FEET R T T E TN R AR R R AN T R T R kN R R R T R R R R A PN T R TP AT TR AR AER AT AT A A kR

04
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b TEOX«MCH MICRG2 IN(Q2Z) T-MAVY~84 15:02:16 V3.73 == VENUS Ibox Microcode Page 65
- ; Cross Reference Listing - Field Names and Defined Yalues
k ; 22
. #00 23 §
AMUX SEL 177 #
AMUXPC 173 | Y53 1004 10140 1105 1125 1145 1163 1181 1137 1311
< 132R 134 1360 1377 1393 1984 2039 2230 2235 2241
FOUR 180 4 1511 1520 15390 1579 1594 1604 1609 1615 1637 1645
_ 146449 1662 1677 1687 1692 1728 1801 1817 1890 1898 2371 2381
< 2400 2403 2423 2433 24317 2447 2450
GPR 182 & 1015 1020 1029 1037 1047 1057 1061 1074 1079 1094
1114 1135 1155 1172 11809 1209 1218 1250 1262 1275 1289 1303
- 1319 1336 1351 1368 138s 1779 1777 1940 1942 1945 1949 1956
1956 1960 1961 2003 2021 2025 2069 2081 2162 21489 2296 2480
GPR.LS1 184 § £305%
- GPR.LEZ 185 3 2316 2326 233 2333
NEGFDUR 181 1584 1599 1703 1706 1713 2355 2406 2409 2412
¥BRUS 186 § 1793 1812
® ZERD 178 % 1028 1020 1025 1037 1037 1042 1053 1057 1057 1067
1074 1074 109¢ 1204 1209 1209 1215 1218 1218 1222 1227 1232
1237 1247 1247 1259 1271 12682 1296 1402 1407 1417 1420 1423
® 1426 14729 1432 1435 1447 14414 1545 1570 1599 1612 1618 1632
1641 1659 1666 1682 1725 1733 1783 1830 1841 1848 1885 1932
1936 1942 15472 1949 1949 1956 19506 1961 1901 1988 1992 1995
® 2000 2003 2003 20607 2011 2021 2021 2021 2025 2025 2025 2042
2045 Z104 2108 21172 2116 2119 2124 2128 2137 2140 2197 2200
22417 22513 2259 2364 2368 2376 2471 2474 24840 2480
w- BMUX SE2L 185 §
ADODRRCTE 191 ¢ 1047 1061 379 26 1275 1289 1770 17717 1984 2039
2069 2051 2162 2169 2 2235 2241
L3 CPC 192 § 1830
DMU¥LIEFR 194 Y4yy 1304 1012 1G20 103 10583 1057 1067 1074 1094
1145 1114 1125 1135 114% 1155 163 1172 1181 1189 1197 1204
@ 12049 1215 1218 1282 1295 1303 1311 1319 1328 1336 1345 1351
1360 1368 1377 13835 1393 1242 1949 1956 1961 1995 2000 2003
2021 2021 2025 202¢ 2042 2045 2247 2253 2259 24380
B DMUX & TMU 195 | 1021 1037 1957 1074 1209 1218 1942 1949 1956 1961
2063 2021 2025 2200 2474 2480
HOLDV A 196 # 1025 1042 0849 1222 1227 1232 1237 12472 1247 1259
L4 1271 1402 1407 1417 1420 1423 14328 1429 1432 1436 1440 1444
1545 17812 1841 1848 1932 1336 -1988 1592 2007 2011 2104 2108
2112 211¢ 2124 2128 2197 2471
@ VA 190 & i511 1520 1530 157C 1579 1584 1594 1599 1604 1609
1512 1515 1518 1532 1637 14l 1645 1649 1659 1662 1666 1677
1682 1587 1692 1699 1703 1705 1713 1725 1728 1733 1801 1817
- 18E5 139¢ 1398 2296 2305 2316 2326 2330 2333 2364 2368 2371
2376 23d1 2355 240¢C 2403 2406 24069 2412 2428 2433 24317 2447
2450
> ZEHN 136 LG1S 1020 1326 1037 1057 1074 1209 1218 1250 1793
1R12 1 1942 1945 1942 1956 1956 1900 1961 2003 2021 2025
- 2119 137 2140 2487
e CTX CT 206
AUTODFC 210 1079 1262 1984 2039 2069 2162 2230 2235 2241
AUTOING .DEF 217 1 159 1167 1176 114 11972 12010 1356 1364 1372 1381
- 13473 13917 2081 2083 2085 2169 2170 2172
DRAM 212 vg 1012 1920 1029 1037 1042 1048 1057 1074 1090
1100 1 1120 1131 1142 1151 1209 1218 1222 1227 1232 1237




’ IROX  MCH AICKhAZ InN(0Z) T=-MAY=-HA4 15:02:16 ¥V3.73 == VENUS Ibox Microcode ‘ Page A
b/ Cross HReference Listing = Field Nawes and Defined Values
1242 1247 1254 1259 1271 1278 1235 1296 1307 1315 1323 1332
1340 13417 1402 1407 1417 1420 1423 1426 1429 1432 1436 1440
1444 1511 1545 1571 1580 1586 1594 1599 1605 1609 1612 1615
1618 1632 1637 1641 1645 1649 1659 1662 1666 1678 1682 1589
16593 1760 1703 1707 1715 1725 1729 1133 1783 1841 1848 1932
1936 1942 1949 1956 1961 1988 1992 1997 2003 2007 2011 2021
2025 047 2046 2104 2138 2117 2115 2120 2124 2128 2137 2140
2197 22¢1 2249 2253 2200 2392 2311 2322 2321 2330 2334 2364
2368 237% 2318 2383 2397 2490 2403 2405 2409 2414 2428 2433
2434 207 24450 2471 24890
IND IRRCT 213 1003 1061 1157 1159 1165 1167 1174 1176 1182 1184
1190 1132 1198 1200 1289 1352 1356 1361 1364 1369 1372 1378
1361 1366 1389 1394 1397 1522 1795 1802 1813 1819 1831 1885
1842 1899 2085 2172
UNWIND 215 | 1770 1777
WORD 214 § 1532 :
CYCLE TD 379 ¢
BYANTNWEN 383 4 997 1002 1009 1n13 1024 1034 1041 1045 1051 1060
106h 1078 10BY 1093 1103 1112 1124 1134 1144 1154 1162 1171
1174 1189 1135 1203 1212 1226
HOA®ORE 392 ¥ 1231 1236 1241 1246 1250 1254 1258 1262 1266 1270
1275 1278 1282 1289 1291 295 1299 1302 1307 1310 1315 1318
1323 1327 1332 1335 1349 1343 1348 135% 1356 1359 1364 1367
1372 1376 1381 1384 1389 1392 1397 1401 1406
INDEXFUORK Jal § 12272
NORMAL g0 § 1417 14290 1423 1426 1429 1432 1436 1440 1444 1511
1522 1532 1545 1571 1571 158¢ 1586 1586 1594 1599 1605 1609
1612 1615 1618 1632 1632 1637 1541 1641 1646 1649 1659 1659
1602 1666 1566 1578 1662 1689 1693 1700 1703 1707 1715 y I b &
1725 1729 1733 1771 1779 1783 " 1796 1804 1814 1821 1833 1841
1844 18487 1863 19C1 1932 19236 1942 1949 1956 1961 1984 1988
1992 1937 2003 2067 2011 2021 2025 2039 2042 2046 2076 2085
2104 2108 2112 2116 2120 2124 2128 2137 2140 2164 2172 2197
220 2232 2237 2243 2249 2253 2260 4302 2311 2322 2327 2330
2334 364 2304 <368 2368 2373 2378 23178 2383 2397 2397 2400
2103 24046 2405 24114 2414 24248 2428 2433 2433 2438 2438 2447
2450 2471 2480
DIAG UNSTALL 404 #
NDOP 405 # 999 1006 1012 1020 1225 1037 1042 1048 1057 1063
1074 1085 1090 1100 1110 1120 1131 1141 1151 1159 1167 1176
1184 1192 1200 1209 1218 1222 1227 1232 1£237 1242 1247 1254
12549 1266 1271 1278 1285 1291 1299 1307 1315 FUE P 1332 1340
1344 1356 1304 1372 1381 1389 1397 1402 1407 1417 1420 1423
14256 1429 1432 1436 1449 1444 1511 1522 1532 1545 1571 1580
1586 1594 1593 1605 1609 1612 L615 1618 1632 1637 1641 1646
1449 1559 16462 1666 1678 1682 1689 1693 1700 1703 1707 1715
1725 1729 1733 1771 1779 1783 1796 i804 1814 1821 1833 1341
1948 1887 1893 1901 1932 1936 1942 1949 1956 1961 1984 19838
1992 1997 2003 2007 2011 2021 2025 2039 2042 2046 2076 2085
2104 2108 2112 211% 2120 2124 2128 2137 2141 2164 2172 2197
2201 2232 221317 2243 2249 2253 2260 2302 2311 2322 2327 2330
2331 2361 2368 23173 2378 2383 2397 2400 2403 2406 2409 2414
2421 2433 2438 2447 2450 2471 2480
SUP KR 406 ||
GPR SFL 220 §




I

e e

CGPREEG

GPRREC1O
CPRREG3Z
TB HOLD

20N « MCH

EXPLICLT
INDEX
ISTEEAN

PREVADD
PREVADD+1
RLOG_UNWIND

=

P ——
o B~ il = R -

*w B o

0o A

-
MOONDODOAOAT X OO0 NAMWR S

fon B o - I - o -

HOLD
NOHOLD

MICRUZ

1 l(t..' —.',)

v ESTE

15
Cross pfeferance Listing = Field

LN 0o =l =J n UN
b

y 2 WO

Bb et s b= R R RO
G o b o I g ()

. P
95

[

S

e
¥

1586
1549
1725
1893
2025
21440
2378
2450

232 ¥
230 4
434 |

81 §
B2 #

rj )

86 #

2729€

O
N D L B = 2D
o FR T

O W

-
-

SN O K U AD

r

8 pod b s ek e b s b AL

1

-
O
=
,.

2039
21917
2383
247 ]
Z 0 o] )
1 940

1773

SOSWUWo e
= <3 D iin

o b A B e B DN e O

i
»

o B v B Co B S [l L W o N S TS B G LS I o - S

DR I [ ph e Pt s ped b el ped e s b
WO b e OO O

1006
1090

200
1271
L1364
1432
1599
1662
1933
19423
2003
2112
2237

2368

A}

¢

i AR
P 36 o

ST W N B o
D = ] O O
A N N

A e =

O O

-

o

o
™~

™ N A

1771
1901
2007
21106
2243
2313
2447

£
s and
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V3. 73

Defined Values

2330
1025
1120
1222
1291
1389
1444
1612
1582
1804
1988
2108
2243
2406

VENUS Ibox

2333
1029
1131
1227
1299
1397
1511
1615
1689
1314
1992
2112
4249
2409

1037
1131
1227
1299
1397
1511
1615
1689
1796
1942
2025
2128
2260
2367
2480

1042
1141
1232
1307
1402
1522
1618
1693
i821
1997
2116
2253
2414

1042
1141
1232
1307
1402
1522
1618
1693
1804
1949
2039
2137
2302
2400

Microcode

1048
1151
1237
1315
1407
1532
1632
1700
1833
2003
2120
2260
2428

1048
2153
1237
1315
1407
1532
1632
1700
1814
19506
<0472
2140
2311
2403

1057
1159
1242
1323
1417
1545
1637
1703
1841
2007
2124
2364
2433

1057
1159
1242
1323
1417
1545
1637
1703
1821
1961
2046
2164
2322
2406

1063
1167
1247
1332
1420
1571
1641
1707
1848
2011
2128
2368
2438

1063
1167
1247
1332
1420
1571
1641
1707
1833
1984
2076
2172
2327
2409

Baqge

1176
1250
1340
1423
1580
1645
1715
1887
2021
2137
2373
2447

1176
1254
1340
1423
1580
1646
1715
1841
1988
2085
2197
2330
2414
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3 IB8N%.UCR JICRD.  In(u2) T=HAY=-84 15302:16 V3.73 == VENUS Thox Microcode N Page 68
$ Cross Refzrence Listing = Field Names and Defined Values
IFORK CTL 144 |
[FURK 150 § 1222 1545 1605 154F 1304 1892 1900 1961 1984 2025
2039 2140 2363 2368 2427 24590
IMMEDTATE 144 ¢ if51 12032 12132
MENMORY 146 1036 1037 1072 1n74 1083 1088 1098 1100 1108 1110
i118 1129 1129 1131 1139 1141 1149 1151 20175 2076 2299 2302
2308 2311 2319 2322 2478 2480
NuY 145 G949 1006 1012 1025 1042 1048 1063 1090 1159 1167
1176 1154 1192 1200 1227 1232 Y230 1242 1247 1254 1259 1266
1271 1278 1285 1291 1299 1307 1315 1323 1332 1340 1348 1356
1364 1372 1331 1389 1397 1402 1407 1417 1420 1423 1426 1429
1432 1436 1440 1444 1511 15272 1532 i571 1580 1586 1594 1599
L6G9 1612 1515 1618 1632 1637 1641 1649 1659 1662 1666 1678
1682 1649 1693 1760 17C3 1707 1715 1725 1729 1733 1771 1779
1783 1796 1814 1821 1833 1841 15489 1887 1932 19356 1956 1988
1992 1997 2007 2011 2021 2042 72046 2085 2104 2108 2112 2116
2121 2128 2137 2164 21772 2197 2201 2232 22317 2243 2249 2253
2260 2327 2330 233¢ 2378 2383 2397 2400 2403 2406 2409 2414
24313 2438 2447 2471
QUAD 149 ¢ 1241 1548 2062 2119 23172
REGTISTeF 147 4 1017
MARK 413 §
IFE 414 ¢ 399 1006 1012 1020 1025 1737 1042 1048 1057 1063
1074 10g5 1090 1169 1110 1120 1131 1141 1151 1159 1167 1176
1184 1142 1209 1209 12118 1222 1227 1232 1237 12472 1247 1254
1259 1266 1271 1274 1285 1291 1299 1307 1315 1323 1332 1340
1343 1356 1364 1372 i36l 1389 1397 1402 1407 1417 1420 1423
1426 14209 1432 1436 1440 1444 1511 1522 1532 1545 1571 156¢
15858 1994 1599 1605 1609 1512 1615 1618 1632 1637 1641 1646
1649 1659 1602 1866 1678 1682 " 1689 1693 1700 1703 1707 1715
175 1729 1733 1771 1779 1783 17490 1804 1814 1821 1833 1841
184% 18387 18973 1901 1932 19346 1942 1949 1956 1961 1964 1988
1992 1967 2003 2007 2011 2021 2025 2039 2042 2046 2076 2085
2104 2108 2112 2116 2120 2124 2128 2137 2140 2164 2472 2197
2201 2232 2237 2243 2249 2253 2260 2302 2311 2322 23217 2330
2334 2364 2364 2373 2378 2383 2397 2400 2403 2406 2409 2414
2428 2433 2438 2447 2450 2471 2480
N 415 #
MCF 2595 H
CONDITIONAL 296 | 1029 1037 1067 1074 1079 1085 1093 1100 11903 1110
1113 1120 1124 1131 1134 1141 1144 1151 2070 20176 2296 2302
2308 2311 2319 2322 2475 2480
IB.FILLLIRF 322 4 14013 151173 1899 1898
IB.FILL.OP 318 | i0o0s L1795 1814 13372 1880
NOP 299 399 1012 1020 1025 1042 1048 1057 1063 109¢C 1209
1218 1222 1227 1232 1237 1242 1247 1254 259 1266 1271 1278
1285 1291 1299 1307 1315 1323 1332 1340 1348 1402 1407 1417
1420 14213 1426 1429 1432 1436 14490 1444 1545 1700 1703 1707
i 7 1779 1731 1841 1848 1932 1936 1942 1949 1956 1961 1934
19813 19452 1997 z003 2007 2011 2021 2025 2039 2042 2046 2104
2108 2117? 21146 2120 2124 2129 2137 2140 2164 2197 2201 2232
22371 2243 2249 2253 2260 2327 2330 2334 2406 2499 2471
HEAD_V_NOPAGE 314 § 23831 2400 2403
READ_V_NOPAGE . 2N 316 # isy 1677 1687 1697 1728
READ_V_RCHK KD RV 1155 1159 1163 1167 1172 1176 1181 11R4 1186 1192
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3 LTEOX «MCH fICROZ 1INC(DZ) T-MA¥-b4 15:0Z:16 Y3,73 == VZNYS Tbhbox Microcode Fage
; Cross Reference Listing - Field Mames and Dafined Valuas
1147 1200 1251 1356 1360 1364 1368 1372 1377 1381 138S 13869
1393 13497 1598 1612 1618 i681 1725 1732 2083 2085 2170 2172
237 2447 24510
REPAD_V_RCHK . 2ZND 312 # 1511 1520 1530 1594 16504 1609 1615
(KEAD_V_NCHKE 339 |
WPITE_V_NOPAGE 300 ¢ 1571 1585 1586 1632 1640 1641 1653 1659 1665 1666
1714 1715 2364 2367 2368 2378 2396 2391 2413 2414 2421 2428
2432 2433 2436 2438
RITE_V_NOPAGEL2ND 303 1 1637 1645 1549 1662
WERITE_V_WCHK 305 § 1570 1571 1586 632 1432 1641 1659 1666 1715 2363
2361 2368 2376 2378 2397 2414 2428 2433 2438
NO 109 ;
N1O 110 &
N?‘.’J 111 I
N3O 112 #
N32 113 4
NEXT 108 4
[E«B+CONDCOMP.ER 9G4 19172 1584 f
IB«RJDAT 1762 ¢ 1763 1621
IB.B.JUDT,RAF 1025 10472 1050 1227 1232 12377 1242 1247 1259 127 1402
1407 1930 ¢ 1932 19386 1988 19972 2007 2011 2104 2108 2112 2116
2124 2124
IE.B,UNCOND .BR 1006 1897 4
IE.NM.ATNC 1048 2268 1
TB NM.AINCDEF 1063 20860 ¢
IE«NM.FET 1037 1G74 1085 1100 1110 1120 1131 1141 i151 2076 2302
2311 2322 2361 244890
De NM.FETLOCTAREAD 2373 2446 #
[ NMFETJOCTAWRITE 2414 2431 #
IBeNH . FET.GN.MODIFY 2383 2394 #
R NMFET.QUWRITE 2371 2397 2428 § 2438
TR« NML T MK 1057 1983 1
IBa NMa IMM.OCTALREAD 2003 2019 #
IBa M IMM,Q0.ASBC 1997 2038 3 2046
TR« NM.INDEX 1254 Lzb6 1299 1307 1315 1323 7 1332 1340 1348 2164 2201
2232 2237 2243 22495
IB. NM. TNDEX.AINC 1278 2160 #H
IBeNMJTNDNKLATNCDEY 1291 2167 f
B NM« INDEX . INDIRECT 135¢ ihA 1372 1381 1389 13397 2172 2196 #
TIBe MM TNDEX LLADC 2315 ¥ 23217
IH. M. INDEX.GO 232% } 2334
[IR. iMas INDEXPCPUP 1281 2229 1§
IB.NM. INDEXPCPOP.LQD 2240 2249
TH. NM, INDEXPCPNP.AO 2246 # 2260
[BeiM. INDIRECT JFET 11549 1167 1176 118619 1192 1260 2065 2470 #
IR NM.LIT 1209 1218 2102 #
TE.NM.LIT.OCTAREAD 2120 2136
IR« NMa BN 102D 1929 |
T8 . VM xN.OCTA 194) 1949 1954 §
IB.UT<F<LDCPC 1809 1232
I UT.M.FREEZE 1847 f 18448
I8.UT.RLAOG Y715 i 1779
IBEaUTe U LASTRRITE 1571 1584 1644 ¥ i665
18.UT.0.UCTAM 179 1724 1
IIE-!:T‘nlJ._'-i- i if.}")"' ' :?J:-
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Mlamas and

1025
1120
1222
1278
1323
1372
1426
15B4
1649
1725
1848
1992
21041
2271
2334
2428

1037
1131
1227
1278
1337
1381
1429
1594
1659
1729
1887
1997
2108
2232
2364
2437

1305

VENUS

Talues

1042
1141
1232
1235
1332
1381
14372
1599
16562
1733
1893
2003
2112
2237
2368
2438

ITbox Microcode

1615
2021

1097
1151

1063
1237
1315
1407
1571
1666
1304
1992
2128
2330
2471

1048
1151
1237
1291
1340
1389
1436
1605
1666
1771
1901
2007
2116
2243
2373
2447

1320

1678
2025

1100
2071

1090
1242
1323
1417
1586
1682
1814
1997
2164
2334

1057
1159
1242
1291
1340
1389
1440
1609
1678
1779
1932
2011
2120
2249
2378
2450

1329

1688
2039

1107
2076

1159
1247
1332
1420
1599
1700
1821
2007
2172
2364

1063
1167
1247
1299
1348
1397
1444
1612
1682
1783
1936
2021
2124
2253
23483
2471

1338

1693
2119

1110
2298

1167
1254
1340
1423
1612
1703
1833
2011
2197
2368

1074
1176
1254
1299
1348
1397
1511
1615
1689
1796
1942
2025
2128
2260
2397
2489

1346

Page

2137

2302

1259
1348
1426
1618
1707
1841
2042
2201
2378

1184
1254
1307
1356
1402
1522
1518
1693
1804
1949
2039
2137
2302
2400
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3 THOX . MCK MICROZ 18(02) T-MAY=84 15:02:16 Vi.73 == VENUS Tbhox Microcode Page 71
: Cross rReferznce Listing = Fisld Nawes and Defined Values 2
2163 2200 2231 2236 2247
NOBEN 130 | 493 1106 1012 1025 1042 1048 1063 1090 1159 1167 o
1176 1154 1152 1200 1222 1222 1227 1232 1237 1242 1247 1259
1271 1278 1291 1356 1364 1372 1331 1389 1397 1402 1407 1417
1429 1427 1426 1429 14372 1436 1440 1444 1511 1522 1532 1545 ®
1545 1571 1580 1546 1594 1605 1605 1609 1612 1615 1618 1632
1637 1646 1646 1646 1659 1/62 1666 1678 1693 1700 1703 1707
1715 1725 1729 1733 1783 1796 1804 1804 1814 1821 1833 1841 L4
1948 1887 1393 1893 1901 1901 1932 1936 1942 1949 1956 1961
1941 1984 1984 1988 1992 2003 2007 2011 2021 2025 2025 2039
2039 2042 2046 2085 2104 2108 2112 2116 2120 2124 2128 2137 g
2140 2141 2172 2197 2249 2253 2260 2327 2330 2334 2364 2364
2368 2368 2373 2397 2400 2403 2406 2409 2414 2428 2428 2433
2438 2447 2450 2450 2471 g
Q+0.,ACCRSS 131 § 1019 1035 1037 1054 1073 1074 1084 1085 1099 1100
1109 111 1119 112¢ 1130 1131 1140 1141 1150 1151 1208 1217
2073 2076 2300 2302 2310 2311 2321 2322 2479 2480 b
QUAD.TCTA 135 | 1598 1541 1661 1683 1996 23178 2382
RLOG_FB 133 | 1771 1778
UMTSC 332 | -
BMUX JCHK,CTY 362 § 10354
CLEAR.CECVALID 366 997 1062 1011 1794
CONDF ALOP  MEM . RER 368 ; 1032 1046 1065 1081 1095 1104 1115 1127 1136 1148 ”
1257 1264 1277 1284 1297 1305 1314 1322 1330 1339 1347
CONDCOMP.BRANCH 344 ¢ 1387
DIAG.DONE 359 L
DIAG.RESET 361 {
FA.OFP.MEM.RED 372 § 1062 11556 1164 1173 1189 1188 1196 1290 1355 1359
1357 1376 1384 1392 .
[R.FLUSH 341 § 1817 1341
IB.FLUSH.CUND 346 1891
[P.FLUSH.LD.CPC 338 if 1R04 1900 >
INd.50, CHECK 355 1947 2074 2082 2161 2168
NOP 333 i 102¢ 1209 1218 1222 1417 1420 1423 1426 1429 1432
1436 1 44¢( 1444 1545 1540 1594 1599 1605 1509 1612 1615 1518 e
1637 1546 1649 1662 1673 1682 1689 1693 1700 1703 1707 1725
1729 1733 1773 1779 1733 1814 1833 1848 1942 1956 1961 1984
1997 20023 2021 2025 2039 2042 2045 2120 2137 2140 2201 2232 ~
2237 2243 2249 225% 2260 2302 2311 2322 23217 2330 2334 2313
2382 2401 24013 2406 2409 244 2450 24480
POPSTAC 365 1511 1522 1532 -
RAF 358 | 10.3 1040 1068 1225 1230 1235 1240 1245 1257 1269
1400 1495 1331 1935 1987 1991 2006 2010 2103 2107 2111 2115 =
2123 2127
HEAD.TMD 351 4 21497 2471
WRITE.VA-READY 334 1570 1571 1581 1586 1632 1632 1640 1641 1658 1659
1665 LRAE 1713 1715 2363 2364 23587 2368 2376 2378 2395 2397 &
241 2414 2427 2424 2432 2433 2436 2433
IMISC? G422
ANA LOPBUS. PARTTY 427 4 1716 1030 1052 inN69 1205 1214 1946 1555 1959 2001 o
202 1021 2476
FORCE.SETSBENALIPRUS. PARITY 445 | 1939
FORCELSET.SB.YALID 436 | 2361 =309 2320 -
INDEX o« IMM 124 ¢ 1285 22473 2252 2254
INHIBITSETS3.VALID $38 1252 1263 1275 1258 1294 1304 1312 1321 1331




MICRZ 1In(02) T=42¥=-684 15:02:16 V2.73 == VENUS Tuox Microcode ' Page 12
Cross feforefice Listing = Figld Names and Defined Values
1337 134 1354 1362 13790 1373 1387 139%
123 1 4949 1006 1212 iG2s 1347 1048 1063 1085 10990 1100
1110 1120 1131 1141 1151 1159 1187 1176 11834 1192 1200 1222
1227 1232 1237 1242 1247 1259 127% 1402 1407 1417 1420 1423
1426 1429 1432 1436 1440 1144 1511 1545 1571 154¢C 1536 1594
1599 1E0R 1609 1512 161% 1518 i632 1637 1641 1646 1649 1659
1667 1668 1678 1682 1689 16672 1700 1703 1707 1715 1725 1729
1733 1771 1779 17613 1796 16804 1814 1821 1833 i841 1848 1887
1893 19601 1932 1936 1984 1987 1992 1997 2007 2011 2039 2042
2N46 207E 2085 2104 2109 2112 2116 2120 2124 2128 2137 2140
2164 2172 2197 2201 2232 2237 2243 2327 2330 2334 23064 2368
2373 2378 2383 2397 24070 2403 2406 2409 2414 2428 2433 2438
2447 2450 2471
UTRAP.CIP 451 § 1521 1531
UNPACE CTL 283 §
® LITEKAL ZBG i 1207 1215
NP 284 |
SIGN 285 4 499 itde 1012 1020 1025 1037 1042 1048 1057 1063
® 1074 1285 LGy 1100 1110 1120 1131 1141 1151 1159 1167 1176
1164 1192 1200 1222 1227 1232 12357 1242 1247 1254 1259 1266
1271 1278 1285 1291 1299 1307 1315 1323 1332 1340 1348 1356
- 1364 1372 1341 1382 1397 1402 1407 14117 1420 1423 1426 1429
1432 1436€ 14410 i444 1511 1522 3532 1545 1571 1580 1586 1594
15499 160% 1609 1612 1615 1619 1632 L637 1641 1646 1649 1659
> 1662 1606 1678 1682 1689 1693 1700 1703 1707 1715 1725 1729
1733 177% 1779 1783 1796 1804 1814 1821 1833 1841 1848 1887
18463 1901 1932 1936 19242 1949 1856 1961 1984 1988 1992 1997
- 2003 2007 2G11 2021 2028 2039 2042 2046 2076 2085 2104 2108
2112 2116 2120 2124 2128 2137 " 2140 2164 2172 2197 2201 2232
2237 22473 2249 2253 2260 2302 2311 2322 2327 2330 2334 2364
. 2368 231713 2378 2383 2397 2400 2403 2406 2409 2414 2428 2433
2438 2447 2150 2471 24830
URSTALL 3901 #
- NDORMAL 392 4 G99 1006 1012 1020 1025 1037 1042 1048 1057 1063
1074 1085 1090 1100 1110 1129 1131 1141 1151 1159 1167 1176
1184 1192 1200 17209 1218 1222 1227 1232 1237 1242 1247 1254
*® 1259 1266 1271 1278 1285 1291 1299 1307 1315 1323 1332 1340
1344 1356 1364 1372 1381 1389 1397 1402 1407 1417 1420 1423
1424 1429 1432 1436 1440 1444 15311 1522 1532 1545 1571 1580
- 15B6 1594 1599 1505 1609 1612 1615 i618 1632 1637 1641 1646

1649 1559 1652 1560 1678 1682 1689 1693 1700 1703 1707 1745
1725 1729 1733 1783 18417 1887 1932 1936 1942 1949 1956 1961

* 1984 1988 1992 1997 2003 2007 2011 2021 2025 2039 2042 2046
2076 208S 2104 2108 21172 2116 2120 2124 2128 2137 2140 2104
2172 2197 2201 2232 2237 2243 2249 2253 2260 2302 2311 2322
* 2327 2330 2334 2364 2364 2373 2378 2383 23917 24900 2403 2406
4409 2414 2428 24317 2438 £447 2450 2471 2480
UNSTALL 393 1769 177G 1776 1777 1793 1801 1812 1820 1830 1841
- 1893 1901
UPAFR 463 %
UTRAP CTL 156 #
- INDIRECT 160 ¢ 115K 1106 1175 1183 1191 1199 1353 1363 1371 1380
1388 1336 2084 <171
INWTETT 159 § 939 1006 i012 1020 1025 1042 1048 1657 1063 1090

¢ w

(B



L1l

Ne

UPEKRAND

WBUSREQ

COND

UN

IENX « MCR

3 b
~ o L

~] h J =

,
- B
SHAJOoENOWS e

B e Ll el el T |

= -
~3

&
9 1 B B Y o B, e

CC = = O WO

o D
o iC

QDO JONIWARINM & BN NSWN D

M
N B
) TR GF) A

c

1
1
1
1
<
2
2
2
1
2
d
i
1
1
1
1
1
‘-l):
;z‘i-—

2489

2 4‘) i

td

WS
L

-—

N

L
O
e

it s
B
>~

b
3
- X

B R b ek posb ot b b b
o

T=-MAY=-B4 153
1d

Listing

S B

T
(J1 O &= LD = 1

e O N AD R

I et et e s
O3 =

ol

-
)

- i,_\

1227
1299
1425
.‘LL)EJI)
1649
1725
1843
1992
2112
22473
2397

1080

2474

[ S
W= L = 3

= IS N A
b QLT T W I

"
N

02115

A - -
iames

1232
1307
1429
1594
1659
1729
1887
1997
2116
27249
2400

10496

1029
1141
1232
1332
1420
1571
L6641
1707
1833
1984
20716
2172
2327
2409

' -~
;.&é..

ano

V\IJ'.'—"J -
befined

1237
1315
1432
15949
1662
1733
1593
2003
2120
2253

2403

1106

1025
1151
1237
134C
1423
1580
1646
1718
1941
1648
2NES
2187
2330
7414

& ed 2

1275

VENUS
Values

1Nn37
1159
1242
1348
1426
1586
in49
1725
1848
1992
2104
2201
2334
2428

1289

Ibox Microcode

1247
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1609
1678
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1932
2011
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1042
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1247
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1429
1594
1659
1729
1887
1997
2108
2232
2364
2433
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1783
1936
2021
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1733
1893
2003
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2368
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1511
1615
1689
1796
1942
2025
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2334
2428

1146

1074
1184
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1372
1436
1€05
15666
1771
1901
2007
2116
2243
2373
2447

1266
1402
1522
1618
1693
1804
1949
2039
2164
2364
2433
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1192
1271
1381
1440
1609
1678
1779
1932
2011
2120
2249
2378
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- Cross Heference Listing = Macro Names

BMUX CHECK WITH CONTEXT 821 3 1054

BOA CYCL® 34 1231 12356 1241 1246 1250 1258 1262 1270 1275 1282
1243 L295 1302 1319 1318 1327 1335 1343 1355 1359 1367 1376
1384 1392 1401 1406

BRANCH ON (Q+3) AND ACCESS 100 & 1519 1035 105% 1073 1084 1099 1109 1119 1130 1140
1154 1208 1217 2073 230¢ 231¢ 2321 2479

BRANCH (N ACCESS 701

BRANCH ON CONTENXT 703 | 1251 1265 1283 1298 1306 1313 1320 1329 1338 1346
2163 2200 2231 2236 2242

BRANCH ON QUAD OR OCTA 104 4 1598 1641 1681 1£88 1996 2378 2382

BRANCH ON RLOG FI&ST WLIT 702 3 1771 1778

CLEAR CPC VALID H22 | 997 1002 1011 1794

COND IBUF FLUSH & LOAD CPC Big | 1641

COND MEM REQ Ti6 1029 1067 1079 1993 1103 1113 1124 1134 1144 2070
2296 2308 2319 2475

CONDITIONAL FA OP MEM REQ 136 ¢ 1032 1046 1168 1081 1695 1104 1115 1127 1136 1148
1253 1264 1277 1284 1237 1305 1314 1322 1330 1339 1347

CONTEXT 1S -4 4 X 784 § AUG3 2170

CONTEXT IS 4 4 4 185 | 1003 1157 1165 1174 1182 1199 1198 1352 1361 1369
1378 1386 L1394 1522 1795 1802 1813 1819 1831 1885 1892 1899

CONTEXT IS X Z X 786 | 1532

ENABLE OPBUS PARITY CHECKYAG 137 | 1018 1030 1052 1069 1205 1214 1946 1955 1959 2001
2020 L024 2476

ENASLE TKAP [F UMAL IND 523 # 1158 1166 1175 1183 1191 1199 1353 1363 1371 1380
1388 1396 2084 2171

ENABLE TRAP IF UNAL NP 824 i 1033 10790 1089 1096 1106 1116 1126 1137 1146 2072
2297 2306 2317 2474

FLUSH 8l2 4 1817 1541

FLUSH & LOAD CPC 811 f 1804 1300 ; ;

FORCE FA NP ¥M=M REQ 736 ¥ 1N62 1156 1164 1173 1180 11488 1196 1250 1355 1359
13067 1376 1334 1392

FORCE SET S8 VALID & ENA OPRUS PARITY CHZCKING 826 | 1939

FORCE SET SCOREZAUARD VALID B25 | 2301 2309 2324

GOTH C1] 705 | 999 1305 1012 1020 1025 1037 1042 1048 1057 1063
1074 L2B5 1290 1100 1110 1120 1131 1141 1151 1159 1167 1176
1184 1192 1200 1209 1219 1227 1232 1237 1242 1247 1254 1259
1266 1271 1278 1281 1231 1299 1307 1315 1323 1332 1340 1348
1356 1364 1372 1381 13389 1397 1402 1407 1417 1420 1423 1426
1429 1432 1435 1440 1444 1571 1586 1618 1666 1689 1693 1700
L707 1715 1732 1779 1783 1821 1833 1848 1932 1936 1942 1949
19483 1292 1997 2003 2007 2011 2046 2076 2085 2104 2108 2112
2116 2120 2124 2128 2164 2172 2201 2232 22317 2243 2249 2260
230z 2311 2322 2327 2334 2373 2377 2383 2397 2414 2438 2480

HOLD TEUFFER a2 |

IRUF REQ FROM TRF=-PORT 719 § 1803 1818 1890 1898

IBUF R&Q FROM (P-PORT 120 & 1005 1795 1814 1B3¢ 1886

1FOPR 106 & 1222 1545 1605 1646 1304 1892 1900 1961 1984 2025
2039 2140 2303 2304 2425 2450
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IFORK .IF A+R*B AL

IFNRK IF QUAD

IFORK IF R*8ul

IFIRK IF V4W+PM*EWL
IGPR_TGPR+4
1GPR_TGPR+CTX

INDFX CYCLE

INDEX IMMEDTATE DRAILN

INHIBIT SET SCOUFEBOARD VALID

INHIBIT STALLS
LITERAL UNPACK OPRBUS

MARK

MOV 2(RC1) V2
MOV 2(RC1) V
MOV 4(RE1) V
MOV 4(RLC1) V
MOV RL1 VA
MOV RLCT VA REQ wWBUS
NO DPBUS UNPACK

NO SCAORKEHOARD CHECK

OPVALID

- L F= ]

Ntk WIUDO

OPVALID IF A+RM=AL
OPVALID IF R+(MVU=EN)
READ

READ. 26D

READ.NDPAGE

TRN FIDACD D%
kt.Ado"an“'};\U.L-._ 10

READ.WCHK

RESFRYED ADDRFSSING FAULT

RETURN

STALL UNTIL IMD MDRESP
UNWIND RLOG ENTPY
UTRAP CIF

VANILLA CYCLE

VANILLA RMODE CYCLE
VA_C

VA_AMUXPC+IBUFFFP NATA
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1138
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2103
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1147
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- » Cross Heference Listing - Macro MNames EY
VA_ARUXPC=-CTX M T 1954 2039 2230 2235 2241

r VA_CPC 156 # 1730 &
VA_GPR(PREVALD+1) 7606 ¢ 1044 19453 1955 1060
VA_TBUFFER DATA 161} 1053 1167 1204 1215 1287 12495 1995 2000 2021 2025

- 20472 2045 2247 2253 2259 F
VA_TGPK 162 4 1015 1029 1250

VA_IGPR(PEEVADL)-4 763 # 2081 2169
r ) VA_IGPrR(PRLVADD)-CTX 765 4 2089 2162 &
VA_TGPFR+IBUFFER DATA 767 H 1094 1114 1135 11 1177 1189 1303 1319 1336 1351

T =

(&)

= VA_TCPx_IGPR=CTX 175 { 1079 1262 E
VA_TMD 768 & 2204 2474
VA_YVA 759 4 1575 1599 1172 16
K 1

! 1632 1641 1659 1682 1725

(=
on
h
o

HE 2 2304 Z 366 23"

VA_VA+2(INCTX GPR) 171 & 2305

—
¢

VA_VA+4 1712 | 1511 1520 i530 1579 1594 15604 1609 1615 1637 1645
R 16549 1567 1677 1687 1692 1728 1301 1817 1890 1898 2371 2381 -
2400 2403 2428 2433 2437 2447 2450
VA_VA+4(INDFX GPr) 1713 3 c316 2326 23349 2333

- VA_VA+INDEX GPH 770 % 2796 *
VA_Vi=-4 174 1584 1639 1763 1766 1713 2355 2400 2409 2412
VA_wB1S 1777 1§ 1793 1812
- WAIT FOR ©C VALTL 613 § 1847 B

WRITE i o (S 157G 1632 23063 2376
WRITE VA PTADY 744 4§ 1570 1564 1632 1540 1658 1665 Y713 2363 2367 2376
- <395 2412 2427 2132 2436 -
WRITE .NDOPAGE 728 ¢ 1585 1640 1658 i6eb 1714 2367 2294 2413 2421 2432
2,-13'
» WRITE ANPAGE « 2NUJ 724 1637 14845 1649 1662 -
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