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: REV  .MIC [600,1204] REV.MIC
1 .10C 'REV.MIC"
2 .T0C 'Revision 1(124).0"
;4 : P. R. Guilbault
35 -NOBiN L. . \
;9 .ToC ' Comprehensive Revision History"'
:8 : The revision history that follows indicates which modules have changed and includes a SUMMARY of those changes.
;9 ; Individual revision histories should be consulted for descriptions of the changes. The location of each revision history
:}? ; is available from the table of contents.
;12 :1(124) CALCRC C(Created by mer?ing CALL2 with CRC .
;13 : DECMAL Fix (ADD,SUB)P{4,6) don't always set V bit problem.
;14 : Fix (ADD,SUB)P(4,6) sign problem.
;15 : Fix CVIPT V bit problem.
216 : Fix CVTTP interrupt problem. . .
17 : Fix ASHP setting PSL<v> on ative shift count . L
;18 : Fix ASHP doesn®t akways set PSL<v> when positive shivt is greater than destination length.
;19 : CHAR Optimize MOVCS fill char routine with quad writes.
;20 : EDIT Restarting with FPD set and junk in RO on reserved operands.
;2] : fPD set on reserved operand fault
;22 : Fix FPD unpack problem. .
;23 : FLOAT  Fix FOLYF arguement or partial product equal to 2ero problem.
;24 : Add floating faults for warm POLYF/D
;25 : Fix POLY backup up general regs on interrupt after FPD set
;26 : Fix warm POLYF/D rounding problem with small negative numbers
;27 : FPA Fix POLYD rounding problem. .
;28 : Convert hot floating traps to hot floating faults.
;29 : Fix POLY backup up ?eneral_regs on interrupt after FPD set
:30 : GANDH  First inclusion of { & H microcode
;3 : :E Fix compatibility mode odd address abort bad PC.
132 : MOVPR  Add ‘MIPR 63'° new iv. ! check. .
;33 : Fix MIPR SCBB checks pits<Z7:2"> for MBZ, should check bits<30:31>
;34 H PATCH Change two patches to fix ATR/\. G) and G converts.
;35 : Modity patch 025 to fi.c (ADD,L )P4 v bit.
:36 : Fix ACBD with ADDEND, branch on GTR instead of GEQ. No FPLA
;37 : PROBE Add patch no. 091 to fix PROEEx C bit problem.
:38 : REI Fix compatibility mode odd adiress abort bad PC.
;39 : Change files to get rid of absolute jumps :
;40 : ARITH,ASPC,CALL2,CNSL,CRC,DECMAL ,FIELD ,FLOAT,FORKS,FPA, 1E ,MMFW MOVPR,PATCH,QUEUE
;61 :1(123) QUEUE Six release 2nd interlock on error routine.
;462 H Add several missing quad alignment checks. Also wrong data being used in some places.
;43 : Fix interlocked »'s do _not correctly restore PC on memory mng fault.
;44 :1(122) FLOAT Delete FLOATW.MI( and put in FLOAT
;45 : QUEUE Delete Q1.MIC and put in QUEUE
;46 : DECMAL Fix MULP X*Y produces ditferent results than Y=X
47 : PATCH  Fix MULP X+Y produces different results than Y=X
;48 : Remove PLA trap PCS040B to WCS117E. Not required add never implemented.
;49 : Remove PLA trap PCSO40F to WCS117F. Not re?ulred add never implemented. .
;50 : Remove PLA trap PCSO3CF tc WCS1150 from PATCH.MIC file. Not required add never implemented.
;51 ; . . Remove PLA trap PCS0284 to W(S1151 from PATCH.MIC file. Not required add never implemented.
:52 :1(121) Special revision for SAQ that included G(but not H) floaling without faults.
;53 :1(120) Delete SPLIT expression, and merge PCS and WCS assemblies.

254 : Reduce the no. of source code files by merging related code into 1 file
: ; for revision history prior to this history, see DOC.MIC past history.
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: PIW124.MCR 600,12041] MICRO2 1L(03) 14~Jan-82 15:30:16 VAX11/780 Mvcrocode : PCS 01, FPLA 0E, W(CS124 Page 11
: DOC  .MIC [600,12043 DOC.MIC

112 .T0C *DOC.MIC’

113 - .70C ‘Revision 1.1"

;1%2 : P. R. Guilbault

Hg .Joc Revision History"

1118 ;01 Add ESCD two byte op-code charts.

;119 : Add compatibility mode opcode chart

;120 : 00 Put revision history from beginning of project til now in section call past hlftory.

:}%} : Delete 'How to read rmicrocode...'. Refer to MICRU2 USER'S GUIDE(AA-H531A-TE)

1123 NOLIST :Disable Listing of P(S code for quickie assemblies
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: DOC  .MIC [600,1204] Tables and charts : PSL Chart

;%gé .ToC ' Tables ard charts : PSL Chart''
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;128
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;130 : + +
;13 : ' PSL :
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:1§g : 111019 8:7:655 453 251;0 987 655 4321009 857;6555433 210!
% : ICIT! M LFIIL C ! P ML : IDIFLTITINIZIVIC!
;137 : MiPI B IPiST U I R B! IPL H MBZ VIOV L b
;138 M v 2Dy TRV H A
;139 : S +=+—+ +=+ + +=t—tmt—tpmm—m———t
;140 : i PSW :
;147 : + +
;142 :

;143 :

.}2‘5* M BIT DESCRIPTION

1146 : 2:0 Condition Codes

;47 H

;148 : 4 Trace enable -
;1469 : _

:}gg : 5 Integer Overflow trap enable

E%g% : 6 Floating Underflow trap enable
;}gﬁ : 7 Decimal Overflow trap enabte

E%gé : 5:§ Reserved to Ligital, .wust be zero‘
E}gg : 20:16 ] Interrupt Priority Level

E%g? : 21 - Reserved to Digital, must be zero
E;gg : 22:23 Previous Mode

3164 E 25:24 furrent Mce

;165 :

:123 ; 26 Interrupt Stack

;;2§ : 27 First Part Done

;165 :

;}Z? : 29:28 Reserved to Digital, must be zero
217 :

;17 : 30 Trace Pending

;173 M

;174 . 31 Compatibiiity Mode
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; PIW124 .MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15:39:16 VAX11/780 Microcode : PCS
I, DOC  .MIC £600.12041 Tables and charts : Instruction Name vs Op Code

};2 .T0C ' Tables and charts : Instruction Name vs Op Code"’

=127

;178

180

;181 . ACBB 9D BGTR 14 CASEW AF CVILP F9 FFS EA MOova 7D resvrd 59
;182 ; ACBD 6F B8GTRU 1A CHME 8D CVILW F7 HALT 00 MOVTC 2 resvrd SA
;183 : ACBF  4F BI(B2 8A CHMK  BC cvrPL 36 INCB S6 MOVTUC 2F resvrd 58
;184 ;s ACE F1 BIC(BI 88 (HMS BE CVITP 26 INCL D6 MOw  BO resvrd 77
;185 : ACBw 3D BICLZ CA (HMU BF CVIPT 24 INCW MOVZBL 9A RET 04
;186 ; ADAWI 58 BICL3 (B C(LRB 94 CviPs 08 INDEX OA MOVZBW 98 ROTL 9C
;187 ; ADDB? 80 BICPSW B9 CLRD 7C CVTRDL 68 INSQHI 5C MOVZWL 3C RSB 05
;188 ; ADDB3 81 BICW2 AA CLRF D4 CvIRFL 4B INSQTI 5D MIPR LA SBU(C D9
;189 : ADDDZ2 60 BICW3 AB CLRL D4 CVTSP Q9 INSQUE OE MULB? 8¢ SCAN 2A
:190 : ADDD3 61 BISB2 88 CLRQ 7C Cviwe 33 INSV  FO MULB3 85 SKPC

LS| s ADDFZ2 40 8IsB3 89 CLRW Cviw 6D JMp 17 MULD2 €4 SC3GEQ F4
s122 . ADDF3 41 BISLZ? (8 MPB. N CVIWF 4D S8 16 mILD3 45 SOBGTR F5
;193 ; ADDLZ (C BISL3 (9 CMPC3 29 CvTiwL 32 LDPCTX 06 miFe 44 SPANC
;194 : ADDL3 (1 BISPSW BS (MPCS5 2D DECB 97 LocC 3A MULFS 45 suss2 32
;195 ; ADDPL 20 8ISwZ2 A8 CMPD 71 DECL 114 MATCHC 32 nweL? cé4 suBB: 33
;196 : ADDP6 21 BISW3 AS CMPF 51 DECW B7 MCOMB  9¢ MWiLL3 C5 suBD> &2
;197 : ADDW2 AQ BITB 3 tMPL_ D1 DIvB2 86 MCoML D2 ML 25 SUBL., o
;198 ; ADDW3 A1l 8ITL 03 tMPP3 35S bive3 87 MC:M B2 MULW2 A4 SUBF2 42
;199 s ADW(C D8 BITWw B3 MPP4 37 DIVD? 66 MF.t DB MiLW3S AS SUBF3 43
;200 ; AOBLEQ F3 BLB(C E9 (MPY  EC DIVD3 67 MNEGB 8E NOP 01 suBL2 (2
;201 ; AOBLSS F2 BLBS E8 (MPW  BY DIVF2 46 PNEGD 72 20LYD 75 suBL3 (3
;202 ; ASHL 78 BLEG 15 (MPZV ED DIVF3 47 MNEGF 52 POLYF 55 SUBP4 22
;203 s ASHP F8 BLEQU 1B CRC 08 pIvLe2 (6 MNEGL CE POPR BA SUBP6 23
;204 ; ASHQ 79 BLSS 19 (v1BD  6C 2ivtd (7 MNEGW AE PROBER 0C SUBWZ2 A2
;205 . BB El BLSSU 1F CVIBF 4( DI VP, 27 MOVAB 9F PROBEW 0D SUBW3S A3
;206 ; BB(C ES 12 (visL 98 DIVWZ Ab MOVAD 7E PUSHAB 9F SVPCTX 07
;207 ; BBCCI E7 BNEQU 12 CVTIBW DIW3 A7 MOVAF DE PUSHAD 7F TSTB 95
;208 . BBC(S c BPT 03 CviDB 68 EDITPC 38 MOVAL DE PUSHAF DF TSTD 73
;209 . BBS EQ BRB 1 CVIDF 76 EDIV /8 MOVAQ 7F PUSHAL DF TSTF 53
;210 . BBS( Eé4 BRW 31 CVIDL 6A EMODD 74 MOVAW 7 PUSHAQ 7F TSTL D5
;211 . BBSS &2 BSBB 10 C(VTIDW 69 EMODF 54 MOVB 90 PUSHAW 3F TSTW B85
;212 ; BBSSI E6 BSBW 30 CVTFB 48 EMUL 7A MOVC3 28 PUSHL DD XFC FC
;213 8C( 1E 8v(C 1C CVTIFD 56 ESCD FD MOVCs 2C PUSHR BB XORB?2 8C
14 . BCS 1F BvS 1D CVIFL 4A ESCE FE MOvD 70 REI Q2 XORB3 8D
;215 . BEQL 13 CALLG FA CVTFW 49 ESCF FF MOVF 50 REMQHI SE XORLZ2 (C
;216 ; BEQLU 13 FfALLS FB (VILE F6 EXTv  EE MovL DO REMQT] SF XORL3 (D
217 ; BGEQ 18 (ASE  8&F CVTLD 6E EXTIv EF MOVP 34 REMQUE OF XORW2 AC
;218 . BGEQU 1t CASEL CF CVTLF 4E FFC £B MOVPSL DC resvrd 57 XORW3 AD
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27-ESQAA-126.0 : D B Seguence 15
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;. DOC  .MIC [606.1204] Tables and charts : ESCD Instruction Name vs Op Coude(Two byte cp codes FDxx)

g;g .TOC * Tables and charts : ESCD Instruction Name vs Op Code(Two byte cp codes FDxx)"'

:2¢1

;222

55

1225 : ACBG 4F EMODH 74 resvrd 15 resvrd 3( resvrd 93 resvrd BA resvrd OF
;226 : ACBH 6F MNEGG 52 resvrd 16 resvrd 3D resvrd 94 resvrd BB resvrd EQ
;227 s ADDGZ2 40 MNEGH 72 resvrd 17 resvrd 3t resvrd 95 resvrd BC resvrd E1
;228 ; ADDG3 41 MOVAH 7E resvrd 18 resvrd 3f resvrd 96 resvrd BD resvrd E2
1229 : ADDHZ 60 MOVAO 7E resvrd 19 resvrd 57 resvrd 97 resvrd BE resvrd E3
;230 ; ADDH3 61 movG SO resvrd 1A resvrd 58 resvrd 9A resvrd BF resvrd E4
;231 : CLRH 7C MOVH 70 resvrd 1B resvrd 59 resvird 98 resvrd CO resvrd ES
;232 ; CLRO 7€ MOVO 7T resvrd 1C resvrd S5A resvrd 9C resvrd C1 resvrd E6
;233 ; (MG 9 MULG2 44 resvrd 1D resvrd 5B resvrd 9 resvrd C2 resvrd E7
;234 ; MPH 7N MULG3 45 resvrd 1E resvrd 5C resvrd Jc resvrd C3 resvrd E8
;235 ; CVIBG 4C MULH2 64 resvrd 1F resvrd 5D resvrd 9F resvrd Cé resvrd ES
;236 ; CVIBH 6C MULH3 65 resvrd 20 resvrd SE resvrd A0 resvrd C5 resvrd EA
;237 : CVIDH 32 POLYG 55 resvrd 21 resvrd 5F resvrd Al resvrd C6 resvrd EB
;238 ; CVTFG 99 POLYH 75 resvrd 22 resvrd 77 resvrd A2 resved C7 resvrd EC
;239 ; CVIFH 98 PUSHAM 7F re. rd 23 resvrd 78 resvrd A3 resvrd (8 resvrd ED
;2640 : CVIGB 48 PUSHAO 7F resvrd 24 resvrd 79 resvrd A4 resvrd (9 resvrd EE
;241 : CVIGF 33 resvrd 00 resvrd 25 resvrd 7A resvrd A5 resvrd CA resvrd EF
;262 : CVIGH 56 resvrd 01 resvrd 26 resvrd 78 resvrd A6 resvrd (B resvrd FO
;243 ; CVIGL 4A resvrd 02 resvrd 27 resvrd 80 resvrd A7 resvrd CC resvrd F1
;244 : CVIGW 49 resvrd 03 resvrd ¢ resvrd 81 resvrd A8 resvrd CD resvrd F2
1245 : CVIHB 68 resvrd 04 resvrd 29 resvrd 82 resvrd A9 resvrd CE resvrd F3
;246 ;s CVTHD F7 resvrd 05 resvrd 2A resvrd 83 resvrd AA resvrd CF resvrd Fé
;247 ; CVTHF F6 resvrd 06 resvrd 2B resvrd 84 resvrd AB resvrd DO resvrd F5
;2648 : CVIHG 76 resvrd 07 resvrd 2C resvrd 85 resvrd A resvrd D1 resvrd F8
;269 : CVIHL 6A resvrd 08 resvrd 2D resvrd 86 resvrd AD resvrd D2 resvrd F9
;250 ; CVIHW 69 resvrd 09 resvrd 2F resvrd 87 resvrd AE resvrd D3 resvrd FA
:251 s CVILG 4E resvrd 0A resvrd 2F resvrd 88 resvrd Af resvrd D& resvrd f8
;252 : CVILH 6E resvrd 0B resvrd 30 resvrd 89 resvrd B0 resvrd D5 resvrd FC
;253 : CVIRGL 4B resvrd 0C resvrd 31 resvrd 8A resvrd Bl resvrd D6 resvrd FD
;256 ; CVIRHL 6B resvrd (D resvrd 34 resvrd 88 resvrd B2 resvrd D7 resvrd FE
:255 : CVIWG 4D resvrd OF resvrd 3° resvrd 8C resvrd B3 resvrd D8 resvrd FF
1226 ; CVIWH 6D resvrd OF resvrd 36 resvrd 8D resvrd B4 resvrd D9 SUBG3 43
;257 . DIVG2 46 resvrd 10 resvrd 37 resvrd 8E resvrd B85 resvrd DA SUBG2 42
;258 ; DIVG3 47 resvrd 11 resvrd 38 resvrd 8F resvrd b6 resvrd DB SUBHZ 62
;259 ; DIVHZ2 66 resvrd 12 resvrd 39 resvrd 90 resvrd 67 resvrd D( SUBH3 63
;260 : DIVH3Z 67 resvrd 13 resvrd 3A resvrd 91 resvrd B8 resvrd DD 1STG 53
;261 : EMODG 54 resvrd 14 resvrd 38 resvrd 92 resvrd B9 resvrd DE TSTH 73
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06 LDPCTX
07 SVPCTX
08 CvTPS
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: Op Code vs Instruction Name''

CVIFB
CVIFW
CVIFL -
CVIRFL
CVIBF
CVTWF
CVILF
ACBF
ROVF

MNEGF
TSTF
EMODF
PCLYF
CVIFLC
resvrd
ADAWI
resvrd
resvrd
resird
INSQHI
INSQTI
REMQHI
REMATI
ADDD2
ADDD3
SUBD2

64 MULD2

MULD3
DIVD2
DIVD3
cviDB
CViDW
CVIDL
CVTRD!
CvIZ.
CVTWD

8C XORB?
8D XORB3
8E MNEG3
8F CASEB
90 MOVB

R6 INCW

82 Fiche 1 Frame
VAX11/780 Microcode :
: Op Code vs Instruction Name

PCs 01,

87 DECW
B8 BISPSW
B89 BICPSW
BA

88
8C
8D
8E
BF
co
C1 ADDL3
c2

D2 S nce 16
FPLA OE, UCS154 Page

15
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1 DOC  .MIC [600,1204] Tables and charts : ESCD Op Code vs Instruction Name(Two byte op codes FDxx)
;%89 .T0C ' Tables and charts : ESCD Op Code vs Instruction Name(Two byte op codes FDxx)''
;308
;309
33
;312 : 00 resvrd 25 resvrd 4A CVTGL 6F ACBH 91 resvrd 86 resvrd 0B resvrd
;313 : 01 resvrd 26 resvrd 48 CVTRGL 70 MOVH 92 resvrd 87 resvrd DC resvrd
;314 : 02 resvrd 27 resvrd 4C CVIBG 71 (MPH 93 resvrd 88 resvrd DD resvrd
;315 ; 03 resvrd 28 resvrd 4D CVTWG 72 MNEGH 94 resvrd B89 resvrd DE resvrd
;316 : 04 resvrd 29 resvrd 4E CVTLG 73 TSTH 95 resvrd BA resvrd DF resvrd
;317 s 05 resvrd 2A resvrd 4F ACBG 74 EMODH 96 resvrd B8 resvrd E0 resvrd
;318 ; 06 resvrd 28 resvrd 50 mov~ 75 POLYH 97 resvrd BC resvrd E1 resvrd i
;319 : 07 resvrd 2C resvrd 51 (MPo 76 CVTHG 98 CVTFH 8D resvrd €2 resvrd
:320 ; 08 resvrd 2D resvra 52 MNEGG 77 resvrd 99 CVTFG BE resvrd E3 resvrd
;321 ; 09 resvrd 2E resvrd 53 181G 78 resvrd 9A resvrd BF resvrd E4 res rd
;322 ; OA resvrd oF resvrd 5S4 EMODG 79 resvrd 98 resvrd €0 resvrd E5 resurd
;323 : 0B resvrd 30 resvrd S5 POLYG 7A resvrd 9C resvrd C1 resvrd E6 resvrd !
;324 ;: 0OC resvrd 31 resvrd 56 CVTIGH 7B resvrd 9 resvrd €2 resvrd E7 resvrd :
;325 ; 0D resvrd 32 CVTDH 57 resvrd 7C CLRH 9E resvrd €3 resvrd E8 resvrd :
;326 : OF resvrd 33 CVIGF 58 resvrd 7C CLRO 9F resvrd C4 resvrd E9 resvyrd
;327 : OF resvrd 34 resvrd 59 resvrd 7D MOVO AQ resvrd C5 resvrd EA resvrd
;328 ; 10 resvrd 35 resvrd SA resvrd 7E MOVAM Al resvrd (6 resvrd £8 resvrd
1329 ;11 resvrd 36 resvrc 5B resvrd 7E MOVAO A2 resvrd €7 resvrd EC resvrd i
;330 ;12 resvrd 37 resvrd 5C resvrd 7F PUSHAH A3 resvrd (8 resvrd ED resvrd =
;331 ; 13 resvrd 38 resvrd 5D resvrd 7F PUSHAO A4 resvrd (9 resvrd EE resvrd i
;332 : 14 resvrd 39 resvrd SE resvrd 80 resvrd A5 resvrd CA resvrd EF resvrd
;333 : 15 resvrd 3A resvrd 5¢ resvrd 81 resvrd A6 resvrd (B resvrd f0 resvrd
;334 ; 16 resvrd 3B resvrd 60 ADDHZ2 82 resvrd A7 resvrd CC resvrd f1 resvrd
;335 ;17 resvrd 3C resvrd 61 ADDH3 83 resvrd A8 resvrd D resvrd f2 resvrd
;336 ; 18 resvrd 3D resvrd 62 SUBHZ2 84 resvrd A9 resvrd CE resvrd f3 resvrd
;337 : 19 resvrd 3E resvrd 63 SUBH3 85 resvrd AA resvrd CF resvrd f4 resyrd
;338 ; 1A resvrd 3F resvrd 64 MULH2 86 resvrd AB resvrd DO resvrd FS resvrd
;339 ; 1B resvrd 40 ADDGZ2 65 MULH3 87 resvrd AC resvrd D1 resvrd F6 CVTHF
;340 ; 1€ resvrd 41 ADDG3 66 DIVHZ2 88 resvrd AD resvrd D2 resvrd F7 CVTHD :
: 341 : 1D resvrd 42 SUBG2 67 DIVH3 89 resvrd AE resvrd D3 resvrd F8 resvrd i
;342 : 1E resvrd 43 SUBG3S 68 (VTHB 8A resvrd AF resvrd D& resvrd f9 resvrd :
;343 : 1F resvrd 44 MULG2 69 CVTHW 88 res:.rd B0 resvrd D5 resvrd FA resvrd f
1344 : 20 resvrd 45 MULG3 6A CVTHL ¢ resvrd 81 resvrd D6 resvrd FB resvrd i
;345 ; 21 resvrd 46 DIVG2 6B CVTRHL 8D resvrd B2 resvrd D7 resvrd FC resvrd :
;346 ; 22 resvrd 47 DIVG3 ~C LVIBH 8E resvrd B3 resvrd D8 resvrd fD resvrd
;347 : 23 resvrd 48 CVTGB 3D CVTwH 8F resvrd 84 resvrd D9 resvrd FZ resvrd
;348 ; 24 resvrd 49 CVTGW 6E CVTLH 90 resvrd BS resvrd DA resvrd fFF resvrd
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; PTW124.MCR 600 5:30:

1 pOC  .mIC [600.12043 Tables and charts : Compatibility mode opcode chart

%‘S'g .T0C ' Tables and charts : Compatibility mode opcode chart'’ . R .
:351 P 16-8it ! Legal ; Faulting | 16-Bit i Legal : Faulting !
ggg ! Opcode i Instruc. ! Instructions I Opcode \ Instruc. | Instructions !
;354 ; + 000000 : i HALT (Rsvrd  inst fault) | | 050000-057777 | BIS H !
:355 s+ 000001 H | WAIT (Rsvrd  inst fault) i i 060000-067777 ! ADD : :
:356 : 1+ 000002 ! RTI : . v+ 070000-070777 | MUL i :
:357 : + 000003 : . 8PT (BPT inst fault; { | 071000-071777 | DIV : :
2358 : 1+ 000004 : i 10T (107 inst fault) | i 072000-072777 | ASH : :
;359 : + 000005 : i RESET (Rsvrd inst fault) | | 073000-073777 | ASHC ' :
2360 ; + 000006 ! RTT ! ! 1 074000-074777 | XOR H !
:361 : + 000007 i i MFPT (Rsvrd  inst fault) i | 075000-075007 | i FADD (Rsvrd inst fault)
;362 : 1 000010-000077 | ! Unused (Rsvrd inst fault) | | 075010-075017 | 1 FSUB (Rsvrd inst fault) :
2363 ;o 100-000107 ! | JMP (Illegal inst fault) ! | 075020-075027 ! v FMUL (Rsvrd inst fault) |
;364 ; + 000110-000177 | umpP i v+ 075030-075037 | . FDIV (Rsvrd inst fault) :
;365 ;1 000200-000207 : RTS H . i 075040-075777 | ! Unused (Rsvrd inst fault) !
366 : + 000210-000227 i+ Unused (Rsvrd inst fault) | | 076000~076777 ! ! XTD INS (Rsvrd inst fault) !
;367 : 1 000230-000237 ! SPL (Rsvrd inst fault) | | 077000-077777 | SOB ; '
;368 ;v 000240 ! NOP ! i i 100000-100377 ; 8PL : :
;369 ;1 000241-000257  CLR CC'S 1+ 100400-100777 : BMI : !
;370 Do 260-000277 | SET CC'S ! v 1 101000-101377 | BHI : :
;371 : + 000300-000377 | SWAB : ! 101400-101777 | BLOS [ i
;372 N 00-000 ! BR : {1 102000-102377 | 8BVC : !
;373 : | 001000-001377 ! BNE ' ! 102400-102 i BYS : !
:374 .+ 001400-001777 | BEQ : + + 103000-103377 | BCC.BHIS | :
:375 I 2377 | BGE : i+ 103400-103 { BCS,BLO !
;376 ;1 002600-002777 | BLT H + 1 104000-104377 | i EMT (BPT inst fault) '
;377 : + 003000-003377 ! BGT : ¢ 1 106000104777 | ! TRAP (TRAP inst fault) !
:378 ;1 003400-003777 | BLE ! !t 105000-105077 | CLRB ! !
;379 : 1 006x00~004x07 ! ! JSR (Illegal inst fault) | | 105100-105177 ! CcoMB : H
;380 ;! 006x10-004x77 ! JSR : V1 105200-105277 1 INCB [ :
1381 ;1 005000-005077 ! CLR ! {1 105300-105377 | DE(B : !
;382 : + 005100-005177 | com ! {1 105400-105477 | NEGB ! :
;383 : 1 005200-005277 | INC : 1 1 105500-105577 | AD(B H !
2384 ; 1+ 005300-005377 : DEC : t 1 105600-105677 | SB(B : !
;385 ;1 005400~005477 | NEG ! v 1 105700-105777 . TSTB : H
;386 ; 1+ 005500-005577 | ADC ! il 106077 | RORB ! !
;387 ;! 5677 ¢ SBC : 11 106700-106177 | ROLB : :
;388 : + 005700-005777 | 1IST H {1 106200-106277 | ASRB : :
;389 M 77 | ROR : ¢ 1 106300-106377 | ASLB H :
:390 : + 006100-006177 : ROL : {1 106400-106477 | ! MTPS (Rsvrd inst fault) :
;391 P 277 + ASR : {1 106500~106577 | MFPD H !
;392 : + 006300-006377 ! ASL ; | 106677 | MIPD ! !
;393 s 00-006477 | ! MARK (Rsvrd inst fault) v 1 106700-~106777 | } MFPS (Rsvrd inst fault) :
;394 ; + 006500-006577 | MFP] ! i+ 107000-107777 | ¢ Unused (Rsvrd inst fault) !
;395 : 2 ! MTP] : 1+ 110000-117777 | MOVB : H
;396 ;1 006700-006777 | SXT ! . ¢ 1 120000-127777 | CMPS : '
1397 : + 007000-007077 S (Rsvrd inst fault) | | 130000-137777 | BIIB H !
;398 ; 1+ 007100-007777 ! ! Unused (Psvrd inst fault) ¢ 140000-147777 | BICB ; !
;399 : + 010000-017777 | MOV . {1 150000-157777 | BISB : :
;400 ;1 020000-027777 | CMP ! ! 160000-167777 | SUB : H
;401 ;¢ 030006-037777 | BIT : 1 1 170000-177777 | i FLOAT (Rsvrd inst fault) H
.28__2’, s 1+ 040000-047777 | BIC ' N : : 1




G
ZZ-ESOAA-124 : DOC_  .MIC [600 12043 Tables and charts 14-Jan

-82 he 1 Frame G2 Seguence 1
;. PIW124.MCR 600,1204] RO2 1L(03) 14~Jan-82 15:30:16 VAX11/780 Mvcrocode : PCS 01, FPLA QOE, W(CS124
1 pOC  .MIC [600.1204] Tables and charts : Opcodes and Mnemonics
28;» .TOC e Tables and charts : Opcodes and Mnemonics''
289 : hex name operands hex name operands
;408 : 00 HALT 20 ADDP4 RW, AB, RW, AB
H : O NOP 21 ADDP6 RW, . RW, AB, RW, AB
;410 ;s 02 REI 22 SUBP4 RW, AB, RW, AB
AN : 03 BPT 23 SUBP6 RW, AB, RW, AB, RW, AB
;412 : 04 RET 24 CVIPT RW, AB, AB, RW, AB
;613 : 05 RSB 25 MULP RW, AB, RW, AB, RW, AB
414 : 06 LDPCTX 26 CVITP RW, AB, AB, RW, AB
.2]'2 ; 07 SVPCTX 27 DIvP RW, AB, RW, AB, RW, AB
2417 ;. 08 CVIPS RW, AB . AB 28 MOVC3 RW, AB, AB
;418 ; 09 (VISP RW, AB, RW, AB 29 C(MPC3 RW, AB, AB
;419 ; OA INDEX RL, RL, RL, RL, RL, WL 2A SCANC RW, AB, AB, RB
1420 ; 0B CRC AB, RL, RW, AB, WL 2B SPANC RW, AB, AB, RB
;421 : 0C PROBER RB, RW, AB 2C MOVCS RW, AB, RB, RYJ, AB
;622 ; 0D PROBEW RB, RW, AB 2b CMPC5 RW, AB, RSB, RW, AB
;423 . OF INSQUE AB, AB 2E MOVTC RW, AB, RB, AB, RW, AB
2%‘53 ; OF REMQUE AB, WL 2F MOVTUC RW, AB, RB. AB, RW, AB
426 ;10 BSBB BB 30 BSBW  BW
;627 ;1 BRB BB 3 BRW BW
;428 ;12 BNEQ B8 32 CVIWL RW, WL
:429 ;13 BEQL BB 33 CVTWB RW, WB
;430 ;14 BGTR 8B 34 MOVP RW, AB, AB
;437 : 15 BLEQ 88 25 CMPP3  PW, AB, AB
632 : 16 JS8 AB 26 CVIPL RW, AB, WL
;4%2 ;17 JMP AB 37 CMPP4 RW, AB, RW,
;435 ; 18 BGEQ 8B 38 EDITPC RW, AB, AB, AB
;436 ;19 BLSS 88 39 MATCHC RwW, AB, RW, AB
;437 : 1A BGTRU 8B 3A LoccC RB, RW, A8
;438 ;1B BLEQU BB 3B SKPC RB, RW, AB
;439 : 1C Bv(C 88 3C MOVZWL RW, WL
;440 ;1D BVS B8 3D A(CBW RW, RW, MW, BwW
2441 . 1E BGEQU BB E{3 MOVAW AW, WL
;442 . 1F BLSSU 8B 3F PUSHAW AW
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s DOC -MIC [606.1204 Tables and charts : Opcodes and Mnemonics
222 ; hex name operands hex name operands

;445 s 40 ADDF2 RF, MF 60 ADDD2 RD, MD

;466 ;61 ADDFS RF, RF, WF 61 ADDD3 RD, RD, WD
;467 ;42 SUBF2 RF, MF 62 suBD2 RD, MD

;448 ; 43 SUBF3 RF, RF, WF 63 SUBDS RD, RD, WD
;449 s 46 MULF2 RF, MF 64 MULD2 RD, MD

;450 : 45 MULFS RF, RF, WF 65 MULD3 RD, RD, WD
A : 46 DIVF2 RF, MF 66 DIVD2 RD, ™MD

22% ;47 DIVF3 RF, RF, WF 2 DIVD3 RD, RD, WD
;454 ; 48 CVIFB RF, WB 68 CVIDB RD, WB

;455 ;49 CVIFW RF, W 69 CVIDW RD, W

;456 ; 4A CVIFL  RF, WL 6A CVIDL RD, WL

:457 ; 4B CVIRFL RF, WL 68 CVIRDL RD, WL

;458 ; 4C CVIBF RB, WF 6( CviBD RB, WD

;459 ; 4D CVIWF RW, WF 6D CVTIWD RW, WD

;660 ; 4E CVILF RL, WF 6F CviLD RL, WD

225 ; &F ACBF RF, RF, MF, BW 6F ACBD RD, RD, MD, BW
;463 : SO MOVF RF, WF 70 MOvVD RD, WD

;664 ;51 CMPF RF, RF 71 CMPD RD, RD

;465 ;52 MNEGF RF, WF 72 MNEGD RD, WD

;666 ; 53 TSTF RF 73 TSTD RD

1467 ; 54 EMODF RF, RB, RF, WL, WF 74 EMODD RD, RB, RD, WL, WD
;668 ;55 POLYF RF, RW, AB S POLYD RD, RW, AB
;669 : 56 CVIFD RF, WD 76 CVIDF  RD, WF

.2;(17 : 57 * RESERVED TO DEC ~ 77 * RESERVED TO DEC *
472 ;58 ADAWI RW, MW 78 ASHL RB, RL, WL
;473 ; 59 * PESERVED TO DEC ~ 79 ASHQ RB, RQ, WQ
;474 ; 5A * KESERVED TO DEC = 7A EMUL RL, RL, RL, WQ
;475 ; 58 * RESERVED TO DEC » /B EDIV RL, RQ, WL, WL
;676 : 5C INSQHI AB.WQ 7C CLRQ wa

477 ; SD INSQTI AB,AQ n MOvQ RG, W@

;678 ; SE REMQHI AQ, WL 7E MOVAQ AQ, WL

;479 ; SF REMATI AQ,WL 7F PUSHAQ AQ

He Seguence
FPLA CE, W(S124

20

Page
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; PTW124.MCR 600,1204] MICRO2 1L(03) 14~Jan~82 15:30:16 VAXH/?BO Mlcrocode PCS 01, FPLA OE, WCS124 Page 20
: pOC  .MIC [600,1204] Tables and charts : Opcodes and Mnemonics :
2%? ; hex name operands . X name operands
;482 : 80 ADDB2 RB. MB AQ ADDWZ RW, MW
;483 ; 81 ADDB3 RB, RB, WB Al ADDW3 Ru, RW, W
486 ;82 SUBB2 RB. MB A2 SUBW2 RW. MW
;485 ; 83 SUBBS RB, RB, W8 A3 SUBW3 RW, RW, W
;486 : MiB2 RB. M8 Ad MULWZ2 RW, MW
;487 ; 85 MULB3 RB, RB, W8 AS MUL RW, RW, W
;488 ; DIVB2 RB. MB Ab DIVWZ RW, MW
:233 ; 87 DIVB3 RB, RB, WB A7 DIVW3 RW, RW, W
;491 : BiSB2 RB, MB A8 BISWZ RW, M4
;492 ; 89 BISB3 RB, RB, W8 A9 BISW3 RW, RW, W
;493 ; 8A BI(B2 RB, MB AA BI(WZ RW, MW
: 494 : 88 BI(B3 RB, RB, WB AB BI(W3 RW, RW, W
;495 ; 8C XORB2 RB, M8 AC XORWZ2 Rw. MJ
;496 ; 8D XORBZ RB, RB, B AD XORW3 RW, RW, W
;497 . 8E MNEGB RB, WB AE MNEGW RW, W
233 : 8F CASEB RB, R8, RS AF CASEW RW, RW, RW
;500 : 90 MOVB RB, W8 80 MOVW RW, W
;501 ;AN CMPB RB., RB B1 CMPW RW, RW
;502 ; 92 MCOMB RB. WB B2 MCOMW  RW, WW
;503 ;93 BITB RB, RB 83 BITW RW, RW
: 504 : 9% CLrs W8 B4 CLRW Wy
;505 ;95 7S18 RB S TSTW RwW
;506 ; 96 INCB M8 B6 INCW MY
,ggg : 97 DECB MB 87 DECW M
;509 ; 98 cvisL RB, WL B8 BISPSW RW
;510 ; 99 CviBW RB, W B89 BICPSW RW
;51 ; 9A MOVZBL RB, WL BA POPR RW
;512 ;98 MOVZBW RB, WW 88 PUSHR RW
;513 ; 9C ROTL RB, RL, WL 8( CHMK RW
;514 ; 9 ACBB RB, RB, M3, 8W 8> CHME RW
;515 ; GE MOVAB AB, WL BE CHMS RW
;516 : OF PUSHAB AB BF cHMWU RW




J 2
ZZ—ESOAA-124 0 : DOC_  .MIC [600,12041] Tables and charts 14-Jan-82 fiche 1 Fframe J2 Sequence 22

; P1W124 . MCR 60012043 MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 M1crocode : PCS 01, FPLA OE, WCS124 Page 21
; bOC  .MIC E606 12041 Tables and charts : Opcodes and Mnemonics
g}g : hex name operands hex name operands
;519 : (O ADDLZ RL, ML EO B&S RL, VB, BB
2520 : (1 ADDL3 RL, RL, WL El 88C RL. VB, BB
:521 s €2 SUBLZ RL, ML E2 BBSS RL, VB, BB
:522 ;- (3 SUBL3 RL, RL, WL E3 8B8(CS RL, vB, BB
:523 ;4 MULLZ RL, ML E4 88SC RL, VB, BB
;524 s (5 MU L3 RL, RL, WL ES BBCC RL, V8, BB
;525 : (6 DIV2 RL., ML E6 BBSSI RL, VB, BB
g%? ;7 DIVL3  RL, RL, WL E7 83CCI RL, VB, BB
;528 s (8 BISLZ RL. ML E8 BLBS RL, BB
:529 ; (9 BISL3 RL., RL, WL EQ BLBC RL, BB
:530 s CA BICL2 RL, ML EA FFS RL, RB, VB, WL
;531 . (B BICL3 RL, RL, WL E8 FFC RL, RB, VB, UL
;532 : CC XORLZ2 RL, ML EC CMPV RL, RB, vB, RL
;533 > (D XORL3 RL, RL, WL ED (MPZV RL, RB, VB, RL
;534 . CE MNEGL RL, WL EE EXTYV RL., RB, VB, WL
g%g . CF CASEL RL. RL, RL EF EXTZV RL, RB, VB, WL
;5357 s DO MOVL RL, WL FO INSV RL, RL, RB, VB
;538 : D1 CMPL RL, RL Fl ACBL RL, RL, ML, BW
;539 ;s D2 MCOML RL, WL F2 AOBLSS RL, M., BB
;540 ;D3 BITL RL., RL F3 AOBLEQ RL, ML, P~
;561 : D& CLRL -~ WL Fé SOBGEQ ML, BB
;542 ; DS TSTL RL 5 SOBGTR ML, BB
;543 ; D6 INCL ML Fé6 CVTILB RL, WB
gzg ; D7 DECL ML F7 CVTLW  RL, WW
;546 . D8 ADW( RL, ML F8 ASHP RB, RW, AB, RB, RW, AB
;547 s D9 SBUC RL, ML Fo CVILP RL., RW, AB
;548 ;s DA MTPR RL. RL FA CALLG AB, AB
;549 ; DB MFPR RL, WL FB CALLS RL, AB
;550 . DC MOVPSL WL FC XFC
;551 . DD PUSHL RL FD ESCD * RESERVED TO DEC «~
;552 . DE MOVAL AL, WL FE ESCE * RESERVED TO DEC =
;553 ;. DF PUSHAL AL rF ESCF * RESERVED TO DEC «
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Tables and charts 14~Jan-82

IZ-ESOAA-124 .0 ; DOC_  .MIC [600,1204] . F Frame K2 Seguence 23 '
: PIW124 . MCR 600,1204] MICROZ2 1L(03) 14-Jan-82 15:30:16 = VAX11/780 Microcode : PCS 01, FPLA CE, WCS124 Page 22
P DOC  .MIC [600,1204] Tables and charts : Operand Specifier (odes
:ggé .10C ' Tables and charts : Operand Specifier (Codes''
;229 ; Hex  Name RMWA YV Index

;558 : 0=3 Literal yffftf f

;559 : b Indexed yyyyy f

;560 ;05 Register yyyfy f

;561 ; 6 Register deferred YYYYYy Yy

;562 4 Autodecrement YYYYYy ux

;563 ; 8 Autoincrement YYYYY ux

;564 : 9 Autoincrement deferred YYYYy ux

:965 : A Byte Displacement Yyyyy vy

:566 : B Byte Displacement deferred YYYYYy Y

;567 ;. C Word Displacement YYyyy Yy

;568 : D Word Displacement deferred YYyyyy Yy

;569 : E Longword Displacement 7YYYY Y

:g;? ; F Longword Displacement deferred yyyyy ¥y

:g;% ;Floating Literals

:g;g : Hex Value Hex Value Hex Value Hex Value
;576 ; 00 - 1/2 01 - 9/16 02 - 5/8 03 - 11716
;577 : 04 - 3/4 05 - 13/16 06 - 7/8 07 - 15/16
;578 : 08 -1 09 -1 1/8 0A -1 1/4 oB - 138
;579 : oC - 1172 0b -15/8 OE - 1 3/4 OF - 17/8
;580 : 10 - 2 11 -2 1/4 12 -2 1/2 13- 2 3/4
;581 : 16 - 3 15 - 3 1/4 16 - 3172 17 - 3 3/4
;582 ; 18 - 4 19 - 4 1/2 1A =5 1B8-51/2
;583 : 1C~- 6 -6 1/2 1€ - 7 1F - 7 172
;584 : 20~ 8 21 - 9 22 - 10 23 - 11
;585 ; 26 - 12 25 - 13 26 ~ 14 27 - 15
;586 : 28 - 16 29 - 18 2A - 20 2B - 22
;587 : 2C ~ 24 2D ~ 26 2E - 28 2F - 30
;588 : 30 - 3 31 - 36 32 - 40 33 ~ 44
;589 : 34 - 48 35 - 52 36 - 56 37 - 60
;590 : 38 - 64 39 - 72 3A - 80 3B - 88
1591 ; 3C - 96 3D - 104 3E - 112 3F - 120




L 2
27-ESOAA~124.0 : DOC_ .MIC [600,1204) Tables and charts i4-Jan-82 Fiche 1 Frame

; PIW124 .MCR 6U0,1204] MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01,
: pOC  -mIC [600,12041 Tables and charts : Machine Check Error Logout

;gg% .T0C " Tables and charts : Machine Check Error Logout’’

19946 : At any machine check, the error handling microcode attempts to logout
1595 : the following information. Ordinarily, it appears on the stack as _shown,
1996 : but if a double error halt occurs, the operator can find the same inform-
;597 : ation in the ID bus temporaries. This information is STAR-specific, of
;ggg : course, and does not apply to other members of the family.

:28? : Data Memory loc'n ID loc'n Notes

;602 : Byte Count (SP) none 40(dec) = 28(hex)
;603 : Summary Param  (SP)+4 T0 (30) See below

:604 : CPU Error Status(SP)+8 11 (31 See CES register format
;605 : Trapped UPC (SP)+12 12 (32) Microcode error loc'n
;606 : VA/VIBA (SP)+16 13 (33) Virtual address

;607 H D register (SP)+20 T4 (34) :

:608 : TB ERR O (SP)+24 15 (35 See TBERQ format
;609 : T8 ERR 1 (SP)+28 16 (36) See TBER1 format
;610 H Timeout Addr (SP)+32 17 (37) Physical addr/é4

;611 : Parity (SP)+36 T8 (38) See PARITY format
;612 : SBI Error (SP)+40 19 (39 See SBI.ERR format
;613 : PC (SP) +44 none

;g;é : PSL (SP) +48 none

:616 : The summary parameter is a longword. Byte 1 is a flag, which is
:617 : non-zero if a CP timeout cr (P error confirmation interrupt was ﬁend1ng
;618 ; at the time the machine check occurred. The 1n§erruﬁt, if any, has been
:g}g ;> cleared. Byte zero identifies the type of machine check:

;621 : 00 ~ CP Read Timeout or Error Confirmation Fault

;622 : 02 - CP Translation Buffer Parity Error Fault

;623 : 03 - CP Cache Parity Error Fault

;624 H 05 - CP Read Data Substitute Fault

;625 H OA - IB Translation Buffer Parity Error Fault

;626 ¢ 0C - IB Read Data Substitute Fault .

;627 H 0D - IB Read Timeout or Error Confirmation Fault

;628 : OF - 18 Cache Par1tz Error Fault

1629 : F1 - Control Store Parity Error Abort

;630 2 F2 = CP Translation Buffer Parity Error Abort

;631 K F3 - CP Cache Parity ' “ror Abort .

;632 : F4 - (P Read Timeout o, Srror Confirmation Abort

;633 : F5 - CP Read Data Substitute Abort

;6§g : F6 - Microcode ‘not supposed to get here'' abort

;636 : *‘I8'" above refers to memory reads generated by the instruction

;637 : buffer in the process of prefetching the instruction stream. In these
;638 ; cases, the address stored at (SP)+16 is from VIBA. °'‘CP'’ refers

639 : to memory references explicitly requested by microcode and whose

address comes from VA.

L2
FPLA OE., WC

Sequenice 24
S$124
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M2
Tables and charts 14-Jan-82 Fiche 1

14~Jan-82 15:30:16 VAX11/780 Microcode
: Fixed Address Allocation

: Fixed Address Allocation'’

AFORK Instruction Entries (including FPD)
AFORK Instruction Entries (inc.uding FPD)
AFORK Instruction Entries (including FPD)

BFORK R-mode Execution Entries

SPEC/WPD Specifier Evaluation

traps
traps
traps
traps

traps
traps

ZZ~ESOAA-124 ;: DOC  .MmIC [£600,1204]

; PIW124.MCR 600, 1204] MICRO2 1L(03)

P DOC  .MIC £600,1204) Tables and charts
:22% .T0C ' Tables and charts
643 ; 0000 OOIF  AFORK Specifier Evaluation
;644 ; 0020 003C Service
1645 ; 0040 OO04F
;646 ; 0080 008F
;647 : 00CO0 OOCF
:gzg . OOFF HALT Loop
3650 E 0100 O10F Microtrap Vectors
:gg; ; 0120 O12F Console Service Entries
1653 : 0200 O27F BFORK Specifier Evaluation
;654 : 0220 0Q20F
;655 ; 02640 Q24F BFORK Instruction Entries
;656 ; 0280 0Q28F BFORK Instruction Entries
:ggg ; 02€0 OQ2cCF BFORK Instruction Entries
1659 10300 O31F
;660 ; 0340 Q24F CFORK Instruction Entries
;661 ; 0380 038F CFORK Instruction Entries
:gg% ; 03¢0 O03cF CFORK Instruction Entries
1664 10600 041F ASP( Specifier Evaluation
;665 ; 0640 0Q44F DFORK Instruction Entries
;666 : 0480 Q48F DFORK Instruction Entries
:ggg ; 0400 04CF DFORK Instruction Entries
Eggg : 0700 O7FF Compatability mode Entries
32;5 ‘WCS Fixed Addresses
1673 : 1000 102F Accelerator AFORK traps
;674 ; 10460 104F Accelerator AFORK traps
;675 . 1080 108F Accelerator AFORK traps
;676 : 10C0 10CF Accelerator AFORK traps
;677 ; 10E0 WCS Entry for code 2 vectors
;678 ;1100 110F WCS uT Entries
;679 ;1120 112F W(S Debugger
;gg? ;1140 117F uECo Entrles
(682 11200 122F  Accelerator BFORK
;683 ; 1240 124F Accelerator BFG.K
;684 . 1280 128F Accelerator BFORK
:‘32 s 12C0 12CF Accelerator BFORK
‘687 - 1340 134F  Accelerator CFORK
;688 ; 1380 138F Accelerator CFORK
;689 ; 13C0 13CF Accelerator CFORK

traps

Frame M2
: PCS 1,

FPLA OE, WCS124

Sequenc

e 25

Page 24
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: DOC .MIC [600,1204] Tables and charts 14-Jan-82

Fiche 1

: P24 . MCR 600,1204] MICRO2 1L(03) 14~Jan-82 15:30:16 VAX11/780 Microcode :
MIC [600,1204] Tables and charts : Control Store Field Map

. DOC

.T0C

Tables and charts : Control Store Field Map''

* * *
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DOC MIC [600,1204] Tables and charts 14-Jan-82
; PIW124.MCR 600,1204] MICRO2 1L(03) 14=-Jjan-82 :30:16 VAX11/780 mcrocode :

MIC [606 12041 Tables and charts : Branch Enable Functions

TOC ' Tablas and charts : Branch Enable Functions®'

,BEN. Name E uPC<02> i UPO1> . UPC<00> 5
E 0 : NOP i 0 i 0 i 0 :
AR o0 b0 b AuZ !
12! RR L LA i PSLCC> ! LAOD>
AR ? ' 0 ! AWC3 ! 0 !
P4 ; : : :
5 ; : i :
16 ¢ ACCelerator ! ACC UB2 ! ACCUBT ! ACC UBO !
D7 : ! : :
P8 ! CATA TYPE 0= Normal 2= Field Src! Read + | ASRC + ! ASRC + !
SVAX: 1=Q + D 3= Ag7r Src | Modify i VSRC ; @Q+D .
: 8 ! END DP1 ! Read + | OClass ! J Class + !
=111 ' Modify ! ! pM2?7
Y9 IR2-1 : 0 Y IR> ! IR<I> !
VAX! : ! : :
1 9 ! PC Modes ! c !SMor DM ! DstR !
=11 : ! 47+ 57 § .eq. PC !
P A ! REI ! Mode .lt. ! ' :
.ot P ASTLVL ! : :
B! IB TEST 0= B Miss 2= Stall ! 0 'IB running | IB ERROR +!
H i 1= Error 3= Data 0K . H 1DATA VALID !
CmuL ! sC.ne.0 | D<OI> ! D<OC> !
“D ! SIGNS ! a<31> ! D.ne.O ! D<31>
: + + + + +
: i INTERRUPT i AC Low i Internal | Interrupt !
: : H ! Interrupt | Request !
: + - $om + +
; F ! Decimal ' 0 POoD<7:0> 1 D<3:0>=
;o ; . 30-39 ! 08+ 0D !

Frame
PCS 01,

S ce 27
FPLA CE, UCS1S4

-

Page 26
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Fi Segquenc
;. PIW124.MCR 6001204 MICROZ2 1L(03) 14-Jan-82 15:30:16 VAx11/780 Microcode : PCS O1, FPLA OE, W(CS124 Page 27
; DOC MIC [606 12041 Tables and charts : Branch Enable Functions

:;g? :BEN! Name tOURCO3> i UPC<02> i uPC<01> : UPC<00> !
782 10 ! uTrap Vector { UVECT<3> | UVECT<®> ! uVECT<I> ! uVECT<O> !
784, 111 ! Last ! -PSL<FPD> ! Nested | Wr Chkx ! <-Read+ |
,785 : i Reference H i Error : =Intlk : Intlk i
(787 112 ! EALU CC i EALUN ! EALUZ ! SC.ne.0 ! Sign Src !
789 13! : ! : ! !
;m s + + + + + +
791 14 ! SC 0= Zero 2= 1-31 ! 0 ! §(<9:8> ! SC.gt.0 ! SC<9:5> !
gg ;! 1= Neg 3= .gt.31 | i .ne.0 i i .nel
2794 115 ! ALU1-0 (previous cycle) ! Rlog Enptyl ALUST:O> | ALUCOT> | ALU<OO> |
:;3(5; : : : i .eq.0 i ' H
E;gg 116 | STATE?-4 ! STATE<?> | STATE<6> | STATE<S> | STATE<4> |
Eggg 117 1 STATE3-0 ! STATE<3> | STATE<2> ! STATE<1> | STATE<O> |
801  :18 ! D Bytes ! D<31:24> | D<23:16> | D<15:8> | D<7:0> |
%__2” : : H ne. i .ne.0 i .ne. i .ne.0 i
% 119 | D3-0 ! p<03> ! D<02> ! D<O1> | D<OO> !
% 1A ! PSL CC ! PSLAN> | PSL<I> ! PSL<V> ! PSL<C> ¢
I-ggg 118 ! ALU CC ! ALUN ! AW Z ! IRO> | AW C31
810 i ' i )
o

Eg}g :BEN: Name i UPC<04> I UPC<03> 1 UPC<O2> i UPC<OT> | UPC<00> !
815  :1C : PSL Mode ! ~VAMX<31> | ~VAMX<30> ! -Conscle ! =PSL<IS>* ! Kernel !
gl i : : ! Mode | -PSL<(M> | Mode |
. JR— + + + + + +
;818 .1D i Translation | PTE ' Data : 0 ! TB Miss + | TB Miss + |
g;g : ! Test i - Vvalid | Aligned | 1Access Viol: 1st Modify!:
: ; + + + + + + +
821 E ! : ! : : ; :
:822 : + + + + + + +
823 G1F ! : : ! : : :
: 824 Jm——+ + + + + + +
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; PIW124.MCR 600,1204] MICROZ2 1L(03) 14~Jan-82 15:30:1 VAX11/780 Microcod
: pOC  .MIC [600,1204] Tables and charts : ID Bus Map

:ggg .T0C ' Tables and charts : 1D Bus Map'’ :Sentember 2, 1977

:881 : The left column Llists first the ID bus register nam2, ana in parenthesis

882 ; its address. If the register is also accessible by MTPR and MFPR inst-
;883 ; ructions, the Internal Register Number and symbolic nime are also given.

:ggg ;IBUF 31715 30714 29/13 28/12 27/11A 2\;/10A 25/09 24/08 23/07 22/06A 21/05A 20/04 19/03 18/0{ 17/01A 16/00
;887 ;00 Data Byte 3 : Data Byte 2 :
;888 P31 1 30 ! 20 i 28 i 27 | P25 1 2 123 1 2 + 21t 20 19 P17 0 16
: : * + + + * + + + * + + + * + + + *
;890 : H Data Byte 1 : Data Byte 0 !
gg; : V1S 0 1% 0 13 0 12 v 1oy 100y 9 8 ¢+ 7 1 6 ¢+ 5 ! 4 ¢ 3 i 21 1 ¢ 0
:893 : * * * * *
;894 DAY.TIMt————mm + + + * + + + * + + * + + * i
;895 . (01 H Time Byte 3 : Time Byte 2 H ;
: : V3 0 30 10 29 28 27 4 2 % 25 1 2 4 23 %+ 2 i+ 21t 20 v 19 % 18 17 1V 16 !
:897 ;IR1B « + + +==e * + + + * + + + * + + + * '
;898 ;°TODR®® | Time 8yte 1 H Time Byte O H
:899 : V1S Y 1%y 13 0 12 v 1t 100 9 8 + 7 1 6 ¢+ 5 3 4 3 7 2 1+ 0
;900 : * + + + * + + * + + + * + + *
;90 : * * * * *
;902 :SYS.ID = + + + - + —t + * + + + * + + + *
;903 ;(03) v ID 3 ID YV ID 1) ib 4 1 ¢+ ID ¢ I ¢ DV ID ¢ ID Y ID Vv ID Y ID Y OID ! OID
:%‘g :IR 3 P31 0 30 0 29 0 20 . 27 26 4 25 % 26 1 23 F 2 + 21 % 20 ¢ 19 ) 18 ! 17 i 16 |
;906 s’ 4 ID ¢ ID OV ID Y ID Y ID & ID  ID 2 ID Y ID Y ID Y ID YV ID Y ID OV OID VO ID
;907 : P15 0 16 0 13 0 12 o1 10 ! 8 ¢ 7 i 6 1 5 4 3 2 1 o !
;908 : * + + + * + + + * + + + * + + + *
;909 N * * * * *
:910 :RXCS * + + + * + + + * + + + * + + + *
oM : (04) : H : : H ' : : i : : : : ; : H H
912 i 0 0! 0! 0! O 01 O 0! O 0O O 0 0 O i O ! 0
:913 ;IR 2 * + + + * + + + * + + + * + + + *
;914 JRXCS' : H H i : H : i {Intrpti H : H ; 1 : !
:915 : 6 0¢ 0y 0! 01t 0 OV O tDoneiEnabler O ¢+ O ! O ! O O I O i
:916 : * + + + x + + + * + + + * + + + *
;917 : x * x * *
;918 :RXDB * + + + % + + + * + + + * + + + *
;919 ; (05) ' Data Byte_3 : Data Byte 2 H ;
:920 : ¢ 31 0 30 7 29 1 28 ¢ 27 26 1 25 %+ 24 1 23 1 2 v 21 % 2 i 19 : 18 | 17 ' 16 | i
2921 JIR 21 #— + + + * + + + * + + + * + + + * :
;922 JRXDB'C Data Byte 1 H Data Byte 0 : !
;923 H 15 0 16 7 13 0 12 v 11 10 8 9 8 ¢+ 7 1 6 + 5 4 V3 21 1 0o ! :
;924 : * + + + * + + + * + + + * + -+ + *
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: PIW124.MCR 600,1204] MICRG2  1L(03) 14-Jan-82 15:30:16 VAX11/780 mcrocode : PCS 01, FPLA OE, WCS1
: Doe 2 “TMic £606. 33043 Tables and chzrts : ID Bus Map

:925 : 31715 30714 29/°3 28/12 27/11 26/10 25/09 24/08 23707 22/06 21705 20/04 19/03 18/02 17/01 16/00

Page 30

;926 :TXCS * + + + * + + + * + + + * + + bt mma——k
1927 : (06) : : : : ' : : H H H H : H H H H :
;928 : : o . o o o ! o oy G 0 v 0 0o 0 i 0o ¢! 0 i o | o | 0
;1929 ;IR 22 = + + + * + + + * + + + * + + + *
;930 JUTXCS™ : ' : H i : : H Intrpt! H : H : H H
g%% : ¢y 0y 0 0y 0 v 0 6 ¢+ 0+ 0 Ready.Enable. o ¢ 04+ O+ O+ O+ 0
- . * + + + e + + % + * + + + %
E 33 : x~ * * * %
;934 :TXDB * + + + % + + + * + + + * + + + *
;935 s 07 : Data Byte_3 ' Data Byte 2 :
;936 : 31 8 30 0 29 4+ 28 4+ 27 4 26 1 25 F 2 4 23 % 22 v 21 W 20 % 19 1} 18 1 17 1 16 !
:937 ;IR23 « + + + * + + + * + + + * + + + *
;938 :""TXDB'" | Data Byte 1 ! Data Byte 0 !
;939 : V15 oy 16 13 00 12 v 1 0 10 9 | 8 | 7 6 | 5 4 3 | 2 | 1 0 !
:940 : * + + + * + + + % + + + ® + + *
:941 : x * * * *
1942 :DQ * + + + * + + + * + + + + + + *
1943 ;(08) : D(read) Q(wrvte) !
ot S P31 1 30 1 29 1 28 1 27 i 2 i 25 ! 2% ! 23 P21 1 2008 19 4 18 1 17 16 i
: : * v + + * + + + * + + + * + + + *
;946 : : D (read) 0(ur1te) :
;947 : 15 Y 16 0 13 0 12 1 1y 9 8 7 5 ¢ + 3 1 2 1 1 4+ 0
1948 : * + + + x + + + * f + + * + + + %
;949 : * % * * *
:950 ;NXT .PER* + + + * + + + * + * + + + *
;951 :(09) H Next Intervat :
:952 P31 1 30 1 29t 28 1 27 1 26 ! 25 4 2% 125 1 22 {21 %2 19 i 18 1 17 i 16 !
;953 ;IR 19 « + + + * + + + * + + + * + + + x
;954 JUNICR Next Interval :
;955 s V15 1% 0 13 0 12 v 1 8 10 9 ! 8 7 : S 4 3 2 i 1 0 !
;956 _- x + + + * + + + * + + + * + + *
;957 : * * * * *
;958 ;CLK.CS * + + + Koo + + + % + + + * 4 + + *
1959 ,(OA) H H : H ' i H : : : : H H : H : '
;960 : 0 0 ¢ 0 v 0 v 0 o : 0.+ O ¢+ O+ O+ OV Oy O OV 0o o0
;961 ;IR 18 = + + + * + + + * + + + * + + + *
;962 ."ICCS" : H ! H ! H : ; iIntrptilntrptiSingle! : ) : : '
;963 : i1 ErPory 0 ¢+ 0 ¢ O ¢+ 0O 0 ¢ 0 + 0 | Req !E able: Clock! Xfer ¢ 0 ¢ O ! O ! Run:
;964 : * + + + * + + + * + + + * + + + *
1965 2 * % * * *
;966 s INTERVAL + + + * + + + * + + + * + + —
;967 ; (08) : Count (microseconds) !
;968 P31 1 30 1 29 1 28 1 27 1 2 ! 25 i 2% 23 22 + 21 1 20 ¢+ 19 1 18 1 17 + 16 |
;969 K I R * + + + * + + 2 t---«-+ + + - + + + x
;970 .' IC ! Count (mi croseconr 5) !
;971 : V1S 0 14 0 13 0 12 0 11 10009 8 7 6 ¢ S i 4 ¢ 3 ¢ 2 1+ 0 !
;972 : * + + + * + + + t ¢ +-~ + * + + + *
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Sequence 32

Frame G3
It PCS 01, FPLA OE, W(CS124 Page

26710 25/09 24/08 23/07 22/06 21/05 20/04 19/03 18/02 17/01

Bus Map
16/00

: ' : ! ' E ] ! : ' : ' : ' ' INested!
! 0o ! o+ 0+ O+ 01! c: 0+ 0 0+ 0y 0t 0+ 0 ¢ 01 0 1!Errori
t Control Store Parity Error! EALU ! EALU ! ALU ! AU ! ALU ! Arithmetic ! Perf ! '
i Summry H 1 0O N | z i N | b4 i 31 Irap Code iMon En! AST Level H
. ) ) * ) ) ) * ) y i * ) i ) *
! 5 ? ? ? E E PriqrE L. i E ) i ) H
: 0 o o o 0 ! 0 I valid: Priority H Number of Ones :
* + + + * + + + % + + + * + + + *
' ; : ! H ! : ; Vector :
: o ! o : 0 ‘¢ O+ 0 o ¢! O ! 08 ¢ 07 ' 06 ¢ OS5 : 04 ¢ 03 ! 02 ¢+ 01 : OO
* ) ) " x i ) ’ . i . . « ) ) . .
* + + + x + + + x + + + 4 + + + :
! ' : H H ' : : : H H : Interrupt Priority Level :
' 0 o ¢ o+ 0O}V 0 o : 0 ¢ O i 0 ! ¢ ! 0 ! Act1ve :
' Software Interrupt Re91 ster HE |
: F o E + D c :+ B A 9 1 8 ' 5 4 0 3 0 2 0 1 :
x* + + + * + + + ® + + + £ + + + *
* * x * *
* + + + * + + + * + + + * + + *
iCompat: Trace: ; i FPD iIntrpti Current | Previous | : Interrupt Priority Level :
iMode | Pend! 0 ! O ! i Stack! Mode ' Mode i 0 '
* + + + * + + + * + + ¢ * *
: : : : H ! : H iDecmal: Float:Int : Cond1t10n Code H
: 0 ! o : o0 01! 0 0 ! O { 0 iovrfloiUndfloiovr lo. T ! N | c !
* + + + x + + + *x + + + * + + + *
* 4 * x *
+ + + ® + + + ® + + + x + *
' o . : : : : : : ; Page “Frame Number :
! validi Protection Code :Modlfy: o ¢+ 0 ¢+ 0 0 O ¢ 20 ¢ 19 | 18 {16
* + + + * + + * + + + * + + *
: Page Frane Number :
V15 0 % 0 13 12 1 1y 9 v 8 4 70 675 0 4 3 200 1+ 0
* + + + 4 + + + * + + + * + + + *
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: DOC_ .MIC [600,1204] Tabtes and charts 14-Jan-82 e 1 Frame H3 Seguence 33
; PIW124.MCR 600,1204] MICROZ 1L(03) 14-Jan-82 15:30:16 VAX11/780 H1crocode : PCS 01, FPLA OE, W(S124 Page

.MIC [600,1204] Tables and charts Bus Map

:TBERO 31715 30/14 29/13 28/12L 27/11 26710 25/09‘ 24/08‘ 23/07‘ 22/06‘ 21/05‘ 20/04 19/03 18/02 17/01) 16/00‘
A1) : ' : ' ; Z ! ! : ' :Replac.Force Replace.Force T8 Miss!'
: 0y 0 0y 0y 0 ¢ ¢+ 0y O O O i O i1Both: @1 60 ¢ G1 ! GO .
s * + + + x + + + 4 + + + x * + + *
: : Last Reference H TB Hit H H force TB i Mem |
: v FS I ADS ! MCT3 } MCT2 i MCT1 | MCTO !IBWCHK: AR i G1 E GO i 0 i N Parit)Ar Error‘ EMan Eni
: . ) ) ) * ) i ) * . ) ) * i ) ) .
.TBER‘I * + + + * + + + * + + + * + + + *
(13 ' H ' : : : : : ' : ! : 18 Parity Error Bits !
: 2y ot 0y OV O+ Oy Ot 0P 0 04V O @ MWMY WY WO OD2 ' OD1
: * + + + * + + + x + + + ol + + + *
: : ™B Par1ty Error Bits . CP TB: 1 Last | i Bad | IPA ;
: P! 0oD0 ¢ 1A2 1 1Al ! i 0A2! OAT { 0A0! PE { O TBWrP! O | IPA: Miss | PE IProt ElAuto L!
: * + + + * + + + * + + + * + + + *
; * ®x ® * *
;ACC.MN = + + + * + + + * + + + * + + + *
:(16) ! writel : : : : : : : Trap Address :
: Trpadd 0 0 0 7 0 4 0 o+ 0 ¢+ 0 H
; x + + + * + + + * + + + * + + + *
: ! Write: Micro. ' : ' : ' Micro-break (write) !
: iuBreakf Hatchi 0 ¢ 0 i 0 g 0 ! 0 i ~ . gurrent‘Addres§ (read} ) :
: . " ) i x " il . . ) ) ) * i Y ) .
JACC.CS =~ + + + * + + + * + + + * + + + *
:17) : H ! : !Resrvd! ; ; : : : ! ' H : : :
: i Errort 0 ! 0 ¢+ O i0prand! o+ o+ 0ot 04+ O Oy O+« O: O 0 . 0
;IR 28 « + + + * + + + % + + + * + + + %
J"ACCS"' 1 Acceld ! : : : : : H H : : ! Accelerator Type :
H iEnabLei 0 : ¢ 1' 1] : o ! 0 ‘: 0 : 0 ' 0 ‘: 0 E 0 E 0 H 0 : 0 i o !
: . i ' ) N ) ) ) . ) ) ’ * )y ’ i .
;SILO * + + * + + + * + + + * + + + \
;18 { After! SBI | SBI ip : SBl TAG H H !
;IR 3 { Fault: Intlki &4 ¢ 3 1 2 1 Ty 0y 2 1 + 0 iM3/B31iM2/B30iM1/B29iM0/B28! CNF1 ! CNFO |
s L + + + * + + + x + + + * 4+ + + *
;''SBIS'' i SBI TR '
: V1S 0 16 13 0 12 11 100 9 8 7 ¢ 6V 5 I 4 3y 2 Y ¢ B
: * + + + * + + + * + + + * + + + *
:- * * * * *
1 A S e e S e e S S S S S R S
: ot 0o i 0oi 0oif o otf 0oi 0oif 0f 0f 0oif 0i 0i 0i 0 i 0
;IR 34 = + + + 1Y + + + * + + + ® + + + *
;''SBIER''! RDS i ! i CP 1 CF TO, CP TO! {CPErrt IB | I8 1 IB 70! IB T0!IB Err! Mult ! Not | H
: iInt Ent (RD ' RDS ¢ TO ¢ ST1 ! ST0 ! O ! CNF ! RPS ! TO { ST1{ STO :{ CNF | Error! Busy | 0o !
: * + + + * + + + * + + + * + + + *

32
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; PIW124.MCR 60012041 MICRO2 1L(03) 14~Jan~82 15:30:16 VAX11/780 M1croccde : PCS 01, FPLA OE, UCS‘lglo Page 33 .
: bOC  .MIC £600.1204] Tables and charts : ID Bus Map

: %8212 : L E 3171 5 30/14 29/13 28712 27/11 26/10 25709 24/08 23/07 22/06 21 /OS 20704 19703 18702 17/01 16700
: ADR + * + + + K * + + + *
;1063 .(1A) ' Mode : Prot | ' Phys1cal Address :
21066 H 1 + 0 | Check: 0 ¢ 29 | 28 ¢+ 27 { 26 ! 25 i 246 ! 23 I 22 ! 21 20 ¢ 19 ! 18 |
;1065 ;IR 35 = + + + * + + + -~ + + + * + + + *
;1066 ."SBITA " Physical Address !
;1067 ; V170 16 0 15 0 14y 13 0 12 v 11t 10 9 8 ! 7 6 | 5 4 3 2 i
;1068 ; * + + + * + + + * + + * + + + *
: 1069 : * * * * *
;1070 ;FAULT = + + + * + -—~—+ + ® + + + b + + + *
;1071 ;. B) ‘Parity! i Unexp: P Mult | xmit : ! H H : i Faulti Fault: Fault: Fault:
;1072 i Fault: O | RD . 0 | Xmit | Fault: O | 0 o ! o ! 0 0 ! Latchilnt EniSignal! Lock !
;1073 ;IR 30 « + + + * + + + * + + + * + + + *
;1074 ;"°SBIFS'" : : : ' : : ) H H H : H H H H :
;21075 ; : o 0 | o 0 ! o ! o 0 ! o o ! o ! 0 ! 0 1 o+ 01 0o !
;1076 : * + + + * + + + * + + + * + + + *
;1077 * * * * *
21078 . compP e + + + * + + + b + + + * + + + *
21079 A10) i Silo ¢ Silo { Lock ¢ Cond Lock | Compare H Compare : Count H
;1080 1 Lock .Int En.Uncond' Code : Command or Mask H Tag H !
1081 ;IR 32 + + + * + + + * + + + * + + + *
;1082  ;''sBISC'" : H : : : : : : : H H : H : i :
;1083 : o ¢ 0 ! o | 0 ! o ! o ¢ 0 o ! o ! o ! 0 0 ! 0 0 | o ! o !
;1084 : * + + + * + + + * + + + * + + + *
;1085 : * * % % x
;1086 sMAINT « + + + * + + 3 + + + * + + v *
;1087 .(1D) i Rev iWr Seq: Unexp: Mult | Ma ntenan ce ID : Force.Enal; el Reverse Cache Parity | Force!
;1088 i PO ! Fault! RD ! Xmit | 4 3 2 i 1 1 0 I sBl Invah H H : : :HlssGO'
21089 ;IR 33 «» + + + * + + + ® + + + ® + + + *
;1090  ;"'SBIMT'' Force: Force: ForceiDisabli Rev i Gl ! GO ! Force! : : ' : : : ; :
,}83; ; iMissGl:Rep GO!Rep G1! SBI | P1 | Matchi Match: TO | 0 ! O ! 0 ! 0o 0o o+ 0 1 o
- N * + + + * + + + 4 + + + x + + + *
;1093 : * * % * *®
;1094 ;PARITY + + + * + + + * + + + * + + + *
$1095 Q1B : : : : : : } H : H : H H H H H H
;109 : o : o0 . o 0 0o ! 0 i 0o 0 0 ! o : 0 o ! o o (4 0
: 1097 : * + + + * + + + —— + + + * + ¢ + *
:1098 ' Ay« CP Data Parity 0K : Address P é :
}% : v Error: Error! G1 BO! G1 B1: G1 B2! G1 B3! GO 80! GO B!/ GO B2: GO B3! GO 570 B1! GU 82. G1 0' G1 81. G1 B2!
M * + + + * + + + x + + 4 L 1
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; PIW124 .M(R 600 12041 MICROZ2 1L(03) 14~Jan-82 15:30:16  VAX11/780 Microcode : PCS 01, FPLA OE, UCSlglo Page 35

: -MIc £600.12043 Tables and charts : Past history :
.T0C ' Tables and charts : Past history"'

Ve Ve 0o
b e d

sWCS120 USE FPLA VERSION OC.
ADD 4 NEW INTERLOCKED QUEUE INSTRUCTIONS.
ADD PLA TERM FCR G AND H FLOATING
FIX CVIPL PRECISION ON OVERFLOW
FIX CVTPS v BIT
CHANGE C FORK TO HANDLE QUAD LITERALS FOR EMODD
ADD TEST FOR RESERVED OPERAND IN
FIX ACB INTEGER WHERE COMPARE CAUSES OVERFLOW
FINX INDEX HANG UP WITH ZERO SIZE AND NEGATIVE INDEX
CHANGE BRANCH ON BIT TO WORK WITH NEGATIVE POSITION
FIX CMPP BUG WHERE SECOND STRING IS LONGER
CHANGE INSQUE CONTEXT FOR SETTING CONDITION CODES
FIX INSV WHEN DEST IS ACCROSS REG BOUNDRY
FIX MULP SETTING OF Z BIT
CHANGE RET 7O NOT CLEAR T BIT WHEN (FP) IS TB MISS
FIX ADDP6/4 SETTING OF V BIT WHEN DEST IS SHORTER
THAN SRC STRING
E&Rgg’EYBY ZERO TO STORE THE SECOND LONGWORD OF THE QUOTIENT
FIX DIVP TO PREVENT HANG UP ON NON DECIMAL DATA
FIX EMODD TO GIVE CORRECT RESULT WITH FRACTIONS ALL ONES
118 REFIX TO MOVTC/MOVTUC HANDLING OF INTERRUPTS TO PREVENT HANG.
117 USE FPLA VERSION
SRM CHANGE TO EDITPC DEFINITION OF REPLACE_SIGN TO IGNORE PSW<N>.
F IX REPORTING OF PC ON ACCESS VIOLATION FADLT UHEN READ REFERENCE
CROSSES PAGE BOUNDARY AND SECOND PAGE IS KNOWN TO TB BUT INACCESSIBLE.
SRM CHANGE TO FORCE IPL TO 1F WHEN EXCEPTION VECTOR SELECTS SERVICE
ON THE INTERRUPT STACK.
FIX AFORK TREATMENT OF ADDRESS SOURCES WHEN SPECIFIER IS IMMEDIATE.
FIX BFORK/CFORK HANDLING OF IMMEDIATE SPECIFIERS FOR WRITE DESTS
TO GIVE RESERVED ADDRESSING MODE INSTEAD OF MACHINE CHECK.
FIX DEFERED (INDIRECT) ADDRESSING FLOWS TO CHECK FCR INTERRUPTS TO
HOLD DOWN WORST CASE INTERRUPT LATENCY
FIX MOVTC/MOVTUC AND SKPC/LOCC TO TEST FOR INTERRUPTS IN LOOP.
WCS116 USE FPLA VERSION 9.
FIX ASHP TO DETECT CARRY OUT OF BIT 31 WHEN ROUNDING, NOT BIT 7.
FIX CVITP TO STORE CORRECT BYTE OF TRANSLATION TABLE WHEN SOURCE
LENGTH IS ONE.
WCST115 USE WITH FPLA VERSION 8
FIX INSV WHICH ACCESSED SECOND ALIGNED LONGWORD IF BIT 31 OF FIRST
WAS BEING CHANGED. FIX MTPR TO ALLOW GARBAGE IN BITS 31:24 OF LENGTH
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9% REGISTERS, AND TG DELETE INCORRECT CHECK ON PROCESS BASE REGISTERS.
95 WCS114.BIN FIX MEM.MGMY. PROBLEM WITH ADDRESS BITS 31-16 REPORTED
96 NOT ZERO ON ACCESS VIOLATION IN COMP.MODE.
97 'HCS113 8IN GENERAL RELEASE ,GOES WITH FPLA VERSION #4.
98 FIX DIVIDE BY ZERO PROBLEM IN DIV.
9 FIX CLOCKING OF BYTE-COUNT IN MOVC3.
00 NCS'IH BIN GENERAL RELEASE , NO NEW FPLA.
01 FIX EVALUATION OF SHORT {ITERALS JN EMJD.
1202 : FIX PATCH TO ACBF.
;1203 FIX CRC MEMORY OR REGISTER FLAG(DELETE IT)

21206 :WCS110.BIN GENERAL RELEASE FOR FPLA VERSION #3
;1205 ¢ ADD ECO TO CLEAR TP-BIT DURING INTERRUPTS IN CHAR.STR.INSTR.
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;1206 HCSOZ* FIX POLYF SGN NOT CLEARED BEFORE BEN
:1207 X MOST-NEGATIVE-NUMBER PROBLEM IN EMUL.
;1208 UC5024 FIX INTERRUPT/TRAP PROBLEM IN (MP-MODE.
;1209 UCSOZ3 FIX INTERRUPT PROBLEMS IN ADDP4,MULP,CVTPT
:1210  :WCS022 FIX INTERRUPT-PROBLEM IN DIVP.
1211 :WCS021 FIX 96TH-BIT ERROR PROBLEH IN MULD, OVERFLOW BUG IN POLYD
;1212 ;WCS020 FIX MEMORY MANAGEMENT BUG.
: 1213 ;WCS109.BIN SUPERCEDES WCS108 FOR GENERAL RELEASE
;1214 ;WCS108.BIN GENERAL RELEASE FOR FPLA VERSION #2
;1215 'UCSO1B CLEAR Q-REGISTER IN DIVF-ROUTINE TO AVOID ROUNDING-ERROR.
;1216 :WCSO1A ADD TEST FOR RESERVED OPERAND ON LIMIT IN
;1217 UCSO19 FIX OVERFLOW PROBLEMS IN CONVERT FLOATING INSTRUCTICNS.
;1218 HCS106 BIN FOR PLA VERSION #1
;1219 :UC5018 FIX EMODD BUG WHEN PRODUCT=0 (ONLY STORED HIGH FRACT)
;1220 ;WCSO17 FIX CMPD PATCH TO COMPARE MIDDLE FRACTION BITS CORRECTLY
;1221 ;WCS016 CHANGE CRC FOR SRM ECO(4 (PERANDS)'
;1222 :HWCSO1S PATCH PATCH TO CVTLP IN "PATCH.MIC''.
;1223 ;WCS014 PATCH PATCHES TO ACBD AND ACBF. .
;1224 ;WCSO13 PATCH AN ADDRESS—=CONSTRAINT IN *PATCH.MIC'® IN ABCD-PATCH.
;1225 ;WCS012 ADD ECO'S TO INSQ AND REMQ-INSTRUCTIONS IN PATCH-FILE.
;1226 JWCSO11 FIX MULL PROBLEM IN FPA MICRO-CODE(TAKING INVALID EXCEPT )
;1227 ;134 FIX RET ECO (#128) TO TREAT MASK AS COMPLEMENTED
;1228 :133  FIX -0-BUG IN CVTPL. )
;1229 ;132 FIX CONDITION CODE SYNC PROBLEM IN FPA INTERFACE FOR POLY
;1230 13 FIX BUGS IN EDIV AND CVTDF.
;1231 H FIX OVERFLOW-PROBLEM IN CVIPL.
;1232 ;130 FIX POLYD RESTART PROBLEM - R3 GETTING BUMPED PREMATURELY
;1233 ;129 ADD MACROS SO AS TO MAKE PREVIOUS VERSION ASSEMBLE.
;1234 ;128 FIX RET~INSTRUCTION SO AS TO RESTORE RO,R1 (USING PATCH.MIC).
;1235 ;127 FIX CALL TO BUILD REGISTER MASK FOR MPUSH CORRECTLY. SHF DOES NOT
21236 ; INSERT 1°S, NO MATTER WHAT IS SHIFT INSERT, ON CONTEXT SHIFTS.
21237 ADD FIXES TO ACBF AND ACBD IN PATCH.MIC.
;1238 ;126 FIX EMODD FPA CODE ON R-MODE FOR M'CAND(WCS CHANGE ONLY)
;1239 H FIX EMOL» FOR BOTH BASE AND ACCELERATOR TO SETUP PARAMETERS FOR
;1240 PROBE SUBROUTINE CORRECLTLY.
;1241 ;125 FIX CALLS TO GET.PTE-ROUTINE TO INCLUDE MEMORY NOOPS.
;1242 ;124 FIX MULD FIX TO CORRECT TYPOS.
;1243 N ADD PATCHES TO WCS TO FIX BUGS IN ACBF ,ACBD,CVTLP,MATCHC.
;1244 :1?3 FIX ERROR SYNC PROBLEMS IN FPA POLYF & POLYD CODE(WCS CHANGE ONLY)
;1245 ;122 FIX ACCURACY PROBLEM IN MULD (WCS CHANGE ONLY)
;1266 ;121 FIX CONSTRAINT AT ADDFDX BROKEN BY 120.
;1247 ;120 FIX ADD/SUB FLOATING TO STORE RESULTS EVEN IF SRC=) (THUS 3~-OPERAND
11248 WORKS, TOO). FIX DOUBLE-TO-~INTEGER CONVERTS TO CALL UNPK CORRECTLY.
;1249 FIX ASHQ AGAIN, TO SET v CORRECTLY IF OVERFLOW DETECTED EARLY
21250 ON SHIFT BY FllTIPLE OF 32.
;1251 ;119 RFPLACE CONSTRAINT DELETED ACCIDENTALLY IN 118 FIX OF CALL.
;1252 : RECODE CVYTLF TO SAVE 3 STATES MOST CASES, FIX INTEGER-TO-DOUBLE
;1253 CONVERTS TO BE SMALLER, FAS™ 2 PACK RESULT BEFORE STORING.
;1254 ;118 FIX UNALIGNED STACK B8UG IN v~.., CLEAR FPD IN MOVTUC IF ESCAPE SEEN
: 1255 ;17 TIE DOWN EMODF.11 IN W(S SO EDIV CAN CALL IT FOR RESULT STORAGE
1256 116 FIX VARIOUS POLYF/POLYD BUGS, ADD E£CO FOR ADDD IN PROM
;1257 ;118 INITIALIZE STATE FOR SRC LEN = O CASE OF EDITPC
;1258 ; FIX SPURIOUS UNDERFLOW DETECTION BUG IN POLYD
;1g59 ;114 FIX ASHQ TO CORRECTLY DETECT OVERFLOW ON LEFT SHIFTS BY 32.
;1260 ;113 ADD PATCH TO PROM VERSION OF MUL, EMUL TO FIX NEG MUL 8UG
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1261 : ALSO FIX POLYF TO PRODUCE 30-31 BITS OF PRODUCT, NOT 29-30
;1262 .112 CLEAN-UP DEF INITIONS IN RMAC
1263 : MAKE SPACE AT 1120—112F FOR W(S DEBUGGER ROUTINES
;1264 ;11 INCLUDE UECO. T09 UECO.T10,UECN. J05,UECD.JO6, INTRPT.FRM IN PAT(CH.MIC.
.1265 110 FIX ACBF AND TO BUMP PC OVER THE BDEST CORRECTLY.
;1266 .109 CORRECTED VERSI(N OF DIVP SO WCS LOAD DOESN'T INCLUDE ROM ADDRESS 3(D.
;1267 : NEW, SUPPOSEDLY CLEANER VERSIONS OF INTEGER MUL/DIV,
;1268 : FLOATING AND DOUBLE PRECISION ARITHMETIC ROUTINES INSERTED -
;1269 : WATCH THIS SPACE FOR FURTHER DETAILS.
;1270 M RECODING OF BB WITH BDEST=0 T0 SAVE TIME
;1271 M RECODING OF MOVF, MNEGF TO SAVE TIME.
;1272 ;108 ENDFLOAT CHAR CHANGED RESTART IN EPNITPC
;1273 M NEW POLYF ,POLYD
;1274 :10? FIXED HALF-MAGNITUDE BUG IN CVTFX
;1275 SUBSTITUTED NEW MULD, EMOD TO CONFORM TO NEW EMOD SPEC
;1276 :106 CHANGE MOVCCMPCS RETURN TO FIT IN WCS SPACE
;1277 ;105 INCLUDE UECO.J04 IN PATCH.MIC.
;1278 : AND CORRECT ADDRESS IN PATCH.MIC FOR INSV.2A, FROM 1A6 TO 0B6.
;1279 ;104 FIX TYPING-ERROR IN PATCH.MIC, CAUSING ERRORS
;1280 : IN "READ-BCD'-ROUTINE.
;1281 ;103 INCLUDE PATCHES IN THE FILES:
;1282 M UECO.J01 ,MOV1.FRM, UECO.J02 ,UECO.J03,CMPT . FRM, UECO.TOG,
;1283 : SPAN1. FRH SKP1. FRM UECO. T01 UECO T02 UECO. T03 UECO. TOS
;1284 : UECO. T06 UECO TO? UECO T08, CVTF
;1285 : CVTRFL.FRH cviDB. FRH,CVTRDL FRM
;1286 ; RELAX ADDRESS CONSTRAINTS IN BFORK AND CFOR
;1287 ;102 CHANGE EMODF TO CONFORM TO NEW ACCURALY SPEC AND TO
;1288 : CAUSE EXCEPTION ON INTEGER OVERFLOWS.
;1289 ; GENERAL CLEANUP OF SKPC, LDCC, SPANC., SCANC. MATCHC, MACCOM
;1290 : EDITPC- SRC LENGTH = 0 CHECK ADDED
;1291 ;101 FIX CONDITIONAL ASSEMBLER DIRECTIVES IN DIVP.
292 : FIX INSV TO TAKE RESERVED OPERAND ON POSITION .GTRU. 31, NOT
293 o .GTRU. 255 (POSITION WAS BEING SHIFTED BEFORE TESTING WITH KLC.1FJ).
29 ;160 FIX OVERFLOW IN DIVP.
295 CLR FPD IN POLYD FOR DEGREE EQUAL 0.
296 ;99 NEW FLOAT/INTEGER CONVERT SUBROUTINES, EMODF CHANGES TO MATCH
297 . CHANGE POLYF/D TO FLUSH AT END GF INSTRUCTIONS.
298 ; FIX CMPCS BUG PARALLEL TO MOVCS BUG BELOW
299 98 FIX LIMIT FOR COUNTER IN DIVP,
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EDITPC SRC LEN > 31 FIX

MOVCS5 FILL CHAR DUPLICATION BEFORE REGISTER STORAGE

FIX POLYF DST SIGN.

2 BUG FIXES IN "RC WHEN DEST=REGISTER (THANKS TO PFC)

FIX POLYF UNDERFLOW TRAP.

MORE SORCID EDITPC RESTART BUG

FIX CONDITIONAL ASSEMBLY BUG IN DIVP FOR SPLIT PROM/W(S.
ASSORTED EDITPC FPD/RESTART FIXES

PRESERVE RLOG WHEN GETTING PC DELTA AND INSERT SUB/SPEC FOR CC IN POLY.
INITIAL FILL BY MOVE RESTART IN EDITPC DEST ADDR

EDITPC MOVE/FLOAT RESTART WRITE LEFT/RIGHT

YET ANOTHER EDITPC FIX

MATCHC-CORRECT OUTER COUNTER = O DURING FAULT IN INNER LOOP CASE
FIX EDITPC FPD RESTART ADDR FOR READING SIGN NIB

FIX DIVP RESTART-ROUTINE.

MSC FIXES AND CLEAN UP'S IN FLOATING, ARITH, POLY AND ADDD.
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21316 ;89 FIX RESTART ROUTINE IN DIVP.
1317 SEVERAL CHANGES IN fLOATING TO INTEGER COMVERSIONS TO FIX PROBLEMS
1318 WITH ZERO OPERANDS CAUSING UNDERFLOW, AND IN CVTLD IN

1319 STORING LOW-ORDER PART OF RESULT
:1320 .88 FIX RTI IN 11-MODE TO USE ONLY BITS 0-4 OF PS ON STACK.
1321 FIX PRCBER TO CATCH ACCESS VIOLATIONS NOT CHECKED BY GETPTE.

:1322 CHANGE REI TO ALLOW RESTORED PSL TO CONTAIN IS=1, IPL.EQL.0.

$1323 THIS IS IN CONFLICT WITH SRM CHAPTER 6, BUT CONSISTENT WITH SIMULATOR.
:1326 CHAPTER 6 AVOIDS THE PROBLEM BY FORCING IPL=1F ON EXCEPTION WHICH

21325 **JST BE_SERVICED ON INTERRUPT STA(K.
:1326 .87 TAKE OUT ARITH TRAP FOR (M DIV BY 0 OR OVERFLOW.
1327 FIX A CONSTRAINED BLOCK IN POLYF.

;1328 INITIALIZE R15 ON RESTART IN DIVP.
:1329 .86 FIX EMODF INTEGER REG MODE.
:1330 ¢ FIX CM DIV OVFL TO SET PSL <2>.
;1331 ;85 FIX CM DIV NOT CHECKING THE D*SOR SIGN CORRECTLY AND ZERQO EXT D'END <L>.
:133%2 . FIX CLR.FPD RACE IN MOVT(U)C, ALSO RESTORE ESC CHAR CORRECTLY

:1333 FIX DIVF2 UNDERFLOW TO SET PSL <2>.

$133%6 FIX MOVP TO PREVENT SETTING OF V-BIT.
:1335 ;84 TAKE OUT THE WRONG FIX OF CM SM/DM67 ODD ADDR CHK, RE-LATCH REG'S

:1336 IN CM SM DECODING., FIX TRAP CODE O TO HAVE O INSTEAD OF SP1.CON.

:1337 FIX PROBE TO CHECK BOTH BASE AND BASE+LEN-1 EVEN IF BASE GETS

;1338 TRANSLATION-NOT-VAL ID.
;1339 .83 FIX RESTART ADDRESS FOR CMPP.

1340 FIX CM FOR SM/DM67 ODD ADDR CHK, 7ERO SXT WORD ON VA/PC,

1341 AND COND CODES FOR SWAB, SAVE SOME DUPLICATED STATES.

1342 .82 SAVE A STATE IN CMPP,

1343 FIX MPUSH ROUTINE TO UPDATE SP AFTER FETCHING REGISTER TO STORE.

1346 EDITPC FPD/RESTART MECHANISM REARRANGED

1345 ¢ MATCHC FPD/RESTART COUNTER RESTORED AS NEG NUMBER

1346 FIX CM ASHC TO EXCLUDE LEFT WORD ON SRC REG AND JSR TO WRITE

1347 ; WORD ONLY. FIX CM SM/DM2 PROBLEMS TO READ DT INST DEP.

1348 ; FIX CHM CALL SETFPD TO INCLUDE READ FAIL.

1349 ;81 NEW(RL) MOVC,CMPC MTC MTUC,CRC

‘%350 ;80 FIX CARRY RESTORE IN ADD>/SUBP-RESTART ROUTINE

351 FIX JSR (M TO WORK ON FAULTS AND NOT MESS GENERAL REG.
: DELETE UNUSED MACROS, AND RE-ARRANGE DEFNEW TO GET FIELDS INTO
; ALPHABETICAL ORDER.
;79 MOVC5 CONSTRAINT FIELD FOR SRC LEN = DEST LEN
;78 ADD ACBF AND ACBD.
;77 CHANGE MEMORY-FAULT RETURN-ADDRESS FOR ADDP AND SUBP TO
13, AND LOAD IT DIRECTLY IN FPDA FROM KMX

1358 . REMOVE UNNECESSARY STATES Iid AFORK FOR SERVICE CONDITIONS.

1359 ¢ CO-ORDINATE EDITPC RESTART INTERFACES

1360 .76 DECREASE FFD SET-UP COUE + HANDLE UNDEFINED RESTART STATES

1361 FOR EDITP(, MATCHC, SKP(C, LOCC, SPANC + SCANC

1362 . MOVC3 STATE REG CORRECTED FOR LONG-BYTE TRANSITION

1363 FIX MULD ROUTINE DUE 1O EMODD CRHANGES.

1364 MAINTAIN PS!. <V> FOR DIVD.

1365 .75 SET CES ARITH TRAP FOR DIVIDE BY 0 FIX (M FAULTS TO LOAD PC
1366  © 10 RCLPC.SV] FOR CALLING BAKUP.PC R

1367 ; REWRITE WPR.10 SUBROUTINE, WHIC:! CLEARS TB, SO _THAT STEP COUNT IN
1368 . SC CAN BE SPECIFISD DIFFERENT BY CALLER WHO ENTERS AT WPR.108.
1369 ; THIS ALLOWS CHANGE TO LDPCTX TO CLEAR ONLY PROCESS SPACE ENTRIES.
1370 .74 REMOVE INTERRUPT STROBE IN IRD & IRD.11 STATES =-- MUST NOT STROBE
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1371 WHILE ALSO BRANCHING ON THE RESULT. FIX INT.B, WHICH BACKS UP

;132 REGS AND PC FOR INTERRUPT IN MIDDLE OF INSTRUCTION, TO LOAD PC INTO
$1373 RCLPC.SV], WHICH IS WHERE BAKUP.PC EXPECTS TO FIND IT

2137 MODIFY WPR.10 SUBROUTINE, WHICH CLEARS TB, TO WORK USING VA31

;1375 AS IM)EX INTO TRANSLATION BUFFER INSTEAD OF VA14.

;1376 73 CHANGE EXIT FROM INTERRUPT-ROUTINE IN BCD STRING~INSTRUCTIONS.

1377 ADD TEST FOR ILLEGAL LENGTHS IN MULP.

;1378 CHANGE CM VARIOUS FAULTS TO BACKUP REG'S AND PC BEFORE SERVICE THEM
1379 IN EXCEPTIONS.

;1380 ;72 STROBE INTERRUPTS IN IRD & IRD.11 STATES. SO INTERRUPTS CAN BE TAKEN
;1381 WHEN STALL OCCURS.

;1382 FIX MULF/DIVF PSL COND CODES PROBLEMS DUE TO LAST CHANGE.

;1383 FIX MOVF, MNEGF, MNVD, MNEGD TO CORRECTLY DETECT EXPONENT OF ZERO FOR
:1386 CLEANING UP DIRTY ZERO. ALSO COMBINE FLOWS TO SAVE STATES.

;1385 FIX RETURN~-ADDRESS AFTER MEMORY-FAULTS IN B(D STRING-INSTRUCTIONS.
1386 EDITPC MAJOR EDIT

;1387 FIX INTERRUPT CODE FOR MIDDLE OF INSTRUCTIONS TO BACKUP REGISTERS
;1388 . IF ENTERED AT INT.B, BUT JUST CLEAR TP IF ENTERED AT INT.I.

;1389 71 SAVE A STATE IN ASHP WITH NEGATIVE SHIFT-COUNT.

1390 SAVE A ROM-LOCATION IN CONSOLE MICRO-CODE BY NOT ALLOWING

1391 FOR AN INCORRECT BYTE/WORD/LONG PARAMETER IN EXAM., AND DEPOSIT.
;1392 ; CHANGE ALL INTEGER AND FLOATING ARITH TO TAKE ADVANTAGE OF NEW

;1393 FEATURES OF WRITE DEST, AND FREE 'WDST'' AND °WDSTF'' ROUTINES.

;139 FREE LOCATIONS ALLOWED FOR A RETURNS1 FROM ''ASPC'' RTN FOR POLY'S.
;1395 ;70 REMOVE LOCATIONS WHICH ALLOWED FOR A RETURNGT FROM

;3% THE ROUTINE ASPC, WHEN CALLED BY THE DECIMAL STRING-INSTRUCTIONS.
:1397 RELAX CONSTRAINED BLOCKS OF ADDF ROUTINES. FIX DIVD

;1398 ADD TEST FOR INTERRUPTS IN D

1399 ;69 C4YANGE CMPP AND CVTTP TO ALLOU FOR THE FACT THAT IN THIS

;1400 MACHINE NABS(0)=300.

;16401 SET UNDERFLOW WHEN RESULT EXP IS 0 IN FLOATING ARITH.

;1402 68 ADD TESTS FOR INTERRUPTS IN (MPP AND MOVP,

;1403 SKPC/LOCC FPD/RESTART LENGTH COUNTER CORRECTED.

;1406 FIX (M SM/DM3,5 TO HAVE 2 INSTEAD OF SP1/2.CON, AND HAVE RLOG

;1405 FOR DM _EVALUATION.

;1406 INHIBIT (M ADDRESS FOR VECTOR FETCHING IN INTRPT/EXCEPTION HANDL ING.
;1407 SHUFFLE BISPSW/BICPSW TO RELAX TEST CONSTRA

21408 ADD INTERRUPT TEST IN ASPC TO HELP REDUCE LATENCY SIMILAR ENTRY
:1409 IN SPEC CONFLICTS WITH MTPR, SO TURNED OFF AT THE MOMENT.

;1410 ; ADD CODE AT INT.I TO CLEAR TP ON INTERRUPTS TAKEN IN MIDDLE OF INSTR'S.
21411 67 CONSOLE EXAMINE AND DEPOSIT ROUTINES NOW RETURN PHYSICAL

1412 ADDRESS EVEN WHEN MEMORY MANAGEMENT IS OFF.

;1413 CONSOLE DEPOSIT ROUTINE MOMW CHECKS FOR SB] TIME-OUT,

;16146 AND REPORTS IT TO CONSOLE.

;16415 FIX SRC-LENGTH IN CVTPS, AVOID USE OF RC 7 DURING SPECIFIER

;1616 EVALUATIONS IN BCD STRING INSTRUCTIONS.

21417 INCLUDE CODE FOR TSTF/D IN BFORK, AND MOVE CODE FOR MOV/MNEG F/D FROM
;1418 DUMMY FJ]i.LE FLTADR TO BFORK.

;1419 ;66 FIX INTERRUPT HANDLING, SO I+ WILL TEST (M MODE CORRECTLY.

;1420 .64 RELAX ADDRESS CONSTRAINTS IN ASHP AND DIVP, SAVE SOME MEMORY-

;1421 LOCATIONS IN ASHP.

;1622 FIX FFS, FFC FOR SIZE=32 WHEN NO FIND OCCURS. POSITION SHOULD BE
:1423 UPDATED BY 32, T 0.

;1626 ;63 DECIMAL STRING XNSTRUFTIONS NOW CLEAR FPD BEFORE THEY FLUSH THE I8.
:1625 INTRUPT AND EXCPT HANDLING WILL CLEAR CES ARITH TRAP CODE.
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$1426 FIX DIVF2 FOR INCREMENTING PC ONE TOO MANY.
21427 ; SKPC RESTART COUNTER FIXED SOME MORE (AT SETFPD INTERFACE).
21428 ;62 ALL STRING INSTRUCTIONS CHECK FOR FINAL DEST REGISTER WRITE
:1429 SKPC RESTART COUNTER CORRECTED
;1430 : MOV(3 FORWARD UNALIGNED 1ST BYTE FPD STATE REGISTER SETTING CORRECTED
14631 N DECIMAL DIVIDE BY ZEROC NOW HAS TRAP CODE 4
;1432 s CVTLP=-INSTRUCTION NOW CHECKS OVERFLOW IN A WAY WHICH SAVES
;1433 : FOLR INSTRUCTI(NS BUT COSTS ONE STATE.
434 : A CHANGE HAS BEEN MADE TO ADDRESS-C(NSTRAINTS IN EXAMINE- AND
. 1435 H DEPOSIT-RWTIGS IN CONSOLE MICRO~-CODE.
1436 261 EXTV (AND DERIVATIVES) FIXED FOR REGISTER BASE WHEN SIZE =32. THIS
;1437 N WAS GOING AWRY BECAUSE OF MACK TG FORCE EALU N WHILE GETTING S-32.
1438 H ALSO RELAX SOME ADDRESS CONSTRAINTS IN FIELD CODE.
21439 ;60 .DEFAULT/CMHALT IS SET TO 0 IN IE.MIC TO DISABLE HALT ON RESERVED
;1440 : INSTRUCTIONS IN CM. SET TO 1 WILL MAKE THESE INSTR HALT.
;1441 M CHM SAVES RISP] BEFORE PROBING AND DOES NOT LOSE PSL <FPD>
;1442 : AFTER CALL SET FPD ROUTINE.
;1443 M CHANGE °‘ADDFSH'* ROUTINE FOR POLYF.
21444 : SKPC/LOCC RESTART AFTER INTERRUPT CORRECTED.
1645 ;59 INTERRUPT/EXCEPTION FLAGC FIXED IN STRING INSTRUCTIONS
;1446 : NEW SPEC FOR CALLS/CALLG TO SAVE PSW WITH TBIT CLEARED.
21447 ;58 MOVC + CMPC BEN/ALUT—0 CORRECTED
;1448 : THE DEPOSIT— AND EXAMINE~-ROUTINE OF THE CONSOLE MICRO-CODE.
1449 : NOW RETLRN THE PHYGICAL ADDRESS.
;1450 : PX-PTE'S OVERLAYING ITS SYS-PTE FIX IS FIXED BY SAVING THE FAULTED
;1451 s VIRTUAL ADDRESS IN RCIMBIT.VA] FOR SETTING OF SYS-PTE'S OVERLOOKED
1452 . IN ORIGINAL FIX.
;1453 ;57 FIX BFORK TO SEND FIRST HALF OF QUAD/DOUBLE MEMORY OPERAND TO
;1454 H ACCELERATOR AT B.MQ. INCLUDE DECIMAL INSTRUCTIONS.
;1455 N SWAP ADDF (DST MEM MODE), MULF3 (-FORK ENTRIES.
;1456 256 FIX ASHQ TO AVOID LOSING TRACK OF SIGNS IN LONG LEFT SHIFT
;1457 ;55 NEW SKPC, LOCC, MOVTC, MOVTUC, SCANC, SPANC, MATCHC,
;1458 H CRC, EDIT TO MINIMIZE ADDRESS CONSTRAINTS.
;1459 FIXES OVERLAY PROBLEM OF <£YS PTE FOR A P1/P2 PT ON SETTING M-BIT.
;1460 ;54 MODIFY PROBE TC TEST RLOG.EMPTY? ON JUMP TO BAKUP.RGS, WHICH IS THE
;1461 : NEW CALLING SEQUENCE. CHANGE BAKUP.RGS ROUTINE TO AVOID TESTING
;62 RLOG.EMPTY WHILE READING RLOG, WHICH CAUSES RACE.
;1463 : ADD MEM.NOP TO OVERRIDE DEFAULT OF ALLOW.IB.READ AT CRITICAL PLACES
;1464 M THROUGHOUT MEMORY MANAGEMENT CODE, TO PREVENT AUTO-RELOAD CYCLES
;1465 H WHILE WRITING TB OR TESTING VAMX BITS 31 AND 30.
;1466 ;53 FIX MTPR WHICH INVALIDATES 1B TO INHIBIT IB THEREBY PREVENTING
;1467 : AUTO-RELOAD CYCLES FROM CHANGING ADDRESS PRESENTED 70 TB.
;1468 ;52 FIX MUL TO SET V CORRECTLY.
;1469 H FIX EDIV TO RESET OPERAND AD
;1470 ;51 FIX LDPCTX TO FLUSH TRANSLATI(W BUFFER
;1471 H FIX CHM FOR GETTING THE RIGHT VECTOR
;1472 ;50 SET PSL<IS> WHEN EXCEPTION WITH VECTOR [01:00] =
;1473 249 FIX A LIKELY TIMING PROBLEM IN EDI
;1474 FIX ASHQ TO DETECT OVERFLOU CORRECTLY ON LEFT SHIFTS OF 31, 63, ETC.
;1475 ;48 CORRECT REI TEST OF IPL'S, BROKEN IN 47.
;1476 ; FIX MULB FOR SETTING V RIGHT AND ADDF FOR ALU (31 PROBLEM.
;1677 FIX CONSOLE CONSTRAINED BLOCK
1478 N CHANGE REFERENCES TO MCHECK TO CALL EH.USEQ TO LOG OUT MACHINE
;1479 ; CHECK WHEN PROCESSOR ATTEMPTS SPECIFIER EVALUATION THAT SHOULD NOT
1480 H HAPPEN ACCORDING TO IRC ROMS. INCLUDE ADAWI INSTRUCTION.
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;1681 ;47 RESTORE THE CORRECT VERSION OF [E.MIC.
11482 : CHANGES TO PUSHR, POPR, RET, AND REI TO RELAX BRANCH CONSTRAINTS
;1483 FIX ADDF3 TO STORE CORRECTLY., AND MULB2 SET COND CODE N CORRECTLY.
;14846 ;46 INSERT FIELD EXITS TO STOR.L, NOT STORE
21485 l"OVCS/S CMPC3/5, SPANC, SCANC, MOVTC, MOVTUC, SKPC. Locc,
;1486 ; EDITPC, CRC, + MATCHC ALL UPDATED FOR FPD + RESTART
;1487 MATCHC REWRITTEN FOR NEW SRM
;1488 MOVC3 MOVES SOURCE BACKWARDS ‘BY BYTES TO SAVE SPACE.
;1489 ;45 YET ANOTHER VERSION OF PROBE, WHICH IS MORE CAREFUL ABOUT HOW
1490 ACCESS VIOLATION GETS SET IN REFILL CODE.
1691 : FIX SELPR ROUTINE TO NEVER RETURN 3F, AND TO CORRECTLY CHECK FOR
:1492 REGISTER NUMBER OF THE FORM »»+11x, AND IN WPR.5 TO SAVE IPL BITS,
;1493 NOT CLEAR THEM.
;1496 FIX ADDF TO CHECK PRECISELY OF OPRAND APPROX O W.R.T. THE OTHER.
;1495 FIX INCREMENTING PC TWICE FOR FLOATING ARITHMETIC.
;1496 ;44 FIX PROBE TQO TEST BASE AND BASE+LENGTH=1, NOT BASE+LENGTH.
;1697 FIX PROBE TO RETURN Z=0 IF FINAL PTE NOT VALID BUT ACCESSABLE,
;1498 ; TO FAULT If SYSTEM PTE NOT VALID PREVINTING FETCH OF FINAL PTE
;1499 AND TO SET Z=1 ONLY ON ACCESS VIOLATIONS (INCLUDING LENGTH VIOLATION)
;1500 M RECODE SELPR SUBROUTINE TO SAVE 20-ODD LOCATIONS IN MT/FPR,
21501 M ADJUST CHECKS IN MTPR FOR IPL AND ASTLVL TO MEET SOFTWARE NEEDS.
;1502 NEW VERSION OF ERROR HANDLING CODE. FIXES KNOUN PROBLEMS »**NEW
;1503 STACK MAP ~wxx_  UUPC ON TRAPS NOW LOGGED
15046 FIX JSR IN CM TO WRITE TO R(SRC) AFTER iRITE TO MEMORY.
;1505 ; FIX ChM TO RESET SP IF FAULT, CHANGE INTERRUPT HANDLING TO ALLOW
;1506 CONDITIONAL ENTRY ON INTERNAL/EXTERNAL INTERRUPT.
;1507 FIX MULF TO WRITE ZERQO CORRECTLY, AND INTEGER MUL (FROM C.FORK)
;1508 TO TAKE CARE OF 2-OP/3-0P.
;1509 ;43 FIX PROSE BY INCLUDING CODE FOR FAULT CASES, WHICH NEVER GOT ENTSRED
;1510 FIX AOB, $S0B, AND ACB BY CREATING NEW SUBROUTINE IB.TBR WHICH SAVES
;1511 H AND RESTCRES VA BEFORE INVOKING IB.TBM, WHEN IBUFFER GETS A TB MISS.
1512 REMOVE TwO STATES FROM ASHL BECAUSE THEY WERE DUPLICATES (ASHL.3, &.5)
;1515 FIX LDPCTX TO SETUP PROCESSOR REGISTER NUMBER OF P1BR BEFORE LOADING.
1514 ;42 RECODE ASHL TO SET vV CORRECTLY ON SHIFT OF 31 PLACES LEFT, AND TO
;1518 SAVE A STATE IN THE BARGAIN.
;1516 FIX FFS/FFC NOT TO DEPEND ON LA WHILE DOING WRITE.DEST
21517 FIX MTPR TO LOAD PRN INTO STATE WHILE WRITING LENGTH REGISTERS,
;1518 TO ENABLE DISTINGUISHING P1LR AS NEEDED.
;1519 FIX MTPR AND LDPCTX TO ACCEPT 2+x27 AS LENGTH OF SEGMENT,
;1520 FIX REMQUE TO CALL ASPC, RATHER THAN MERELY JUMPING THERE.
;1521 H FIX SPEC SUBROUTINE FOR (PC)+ LITERALS TO RETURN IMMEDIATELY, RATHER
;1522 THAN GOING TO C.M AND MAKING A WILD MEMORY REFERENCE.
;1523 ISNV WILL DO ERR HALT, AND KSNV WILL RAISE IPL TO 1F CORRECTLY.
;1526 FIX EDIV TO HAVE CORRECT REG # FROM RLOG.
1525 ;461 FIX LDPCTX AND SVPCTX TO EXPECT RETURNZO FROM KERNEL CHECK. FIX COUNTER
1526 IN LDPCTX WHICH TERMINATES LOADING OF STACK POINTERS TO START
;1527 LOADING AT ZERO, AND TERMINATE AT 3.
;1528 FIX ASPC ROUTINE TO HANDLE REGISTER WRITE OPZRANDS IN
:1529 ¢ WRITE-TYPE SPECIFIERS (AS USED BY REMQUE).
;1530 ;40 MODIFY SELPR ROUTINE IN MTPR/MFPR TO FSTURN2 IF SELECTED REGISTER IS
21531 ; NOT CURRENT STACK POINTER, RETURN3 IF IT IS CURRENT STACK POINTER.
;1832 THIS MAKES RPR AND WPR ROUTINES USEABLE BY CONSOLE CODE.
;1533 FIX CONSTRAINED BLOCK IN EMUL.
;1534 H FIX MOV R,(R)+ IN CM TO INCREMENT PC BY 2 AFTER FLUSH.
:1535 ;39 FIX CASE INSTRUCTIONS TO CALCULATE TMP=SELECTOR-BASE, NOT
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:153%  ; TMP=BASE-SELECTOR.

.1537 ;38 FIX SOB WITH MEMORY QPERAND TO CLOCK CONDITION CODES FROM LONG

;1538 RESULT, EVEN THOUGH INST.DEP DATA TYPE IS BYTE FOR GETTING BDEST.
1539 ADD MJLFID DIVF/D, ~ - REGISTER MODE ENTRIES

;1540 ;37 FIX POPR INSTRUCTIG\I TO PROBE (SP) + 4*N -1 INSTEAD OF (SP) + 4=N
;1541 H AND TO PRESERVE VA DURING THE PROBE SEQUENCE.

;1562 ;36 PREVENT IB READS WHILE TURNING ON MME OR WRITING TRANSLATION BUFFER.
:1543 ADD MULZ2/3, DIV2/3, EMUL, EDIV INSTRUCTIONS.

215646 ;35 FIX EXTV-TYPE INSTRUCTI(NS WHICH WERE USING D_Q.RIGHTZ2,SI/ASHR.

;1545 SI/ASHR INHIBITS SHIFTING RIGHT TWO PLACES IN SHF ARRRGH

;1546 FIX SELP.3 IN MOVPR, TO PROCESS PSL.MODE BRANCH CORRECTLY. 1s=1

:1567 GIVES UPC1=0..

.}gﬁg 134 &Ié 28“6'1W ADDRESSES FROM CALL BY ACB TO SPEC, WHICH RETURNS 10/12,
;1550 .33 ADD PROBE, MOVD, MNEGD, TSTF/D INSTRUCTIONS.

;1551 : VECTOR CODE £1:0] (IN 18E) EQUAL TO 3 WILL HALT WITH VECTOR ID IN PC,
;1552 : AND PARAMETERS PUSHED IN THE APPROPRIATE STACK.

;1553 : CLEAR TP BIT OF PSL FOR EXCEPTIONS WITHOUT PARAMETERS.

;1554 (32 ADD INSQUE AND REMQUE INSTRUCTIONS

;1555 H FIX BPT & RESERVED ADDRESSING MODE FAULTS TO FAULT INSTEAD OF HANG.
;1556 CLEAR HIGHEST IPR BIT IN SISR IN INTERRUPTS.

;1557 31 ADD PROBE CODE TO CALL, PUSHR, ET7. ADD SPECIAL CASE INSV ON REGISTER.
;1558 MOVE ENTRY POINTS FOR MANY INSTRUUTION 7O MEET VARIOUS CONSTRAINTS
;1559 INSTRUCTIONS AFFECTED: MULxZ2, DIVx2, MOVF, MNEGF, ROTL, INSV, CASEL.
.}gg? : %NCLLS!DE %Igﬁyg"s IN DEFNEW, MA(RO, AND DOC FOR NEW BRANCHES ON
;1562 ; ADD DOUBLE FLOATING POINT ARITAMLTIC INTO STANDARD ASSEMBLY.

;1563  :30 INCLUDE STRING INSTRUCTIONS IN STANDARD ASSEMBLY.

;1564 ; CHANGE IRD11 FROM FLOATING LOCATION TO 762 (HEX), AND FIX MSC IN (M.
;1565 ;29 FIX MTPR _#PIBR TO GET OFFSETS RIGHT. 2+#23 nusr BE ADDED TO TEST FOR
;1566 ; SYSTEM SPACE 8UT MUST BE SUBTACTED BEFORE STORING VALUE.

;1567 ALSO RE-ARRANGE PROCESSOR REGISTER NUMBERS ACCORDING TO NEV SPEC.
;1568 CHANGE IRD11 FROM 700 (HMEX) LGCATION TO FLOATING LOCATION.

;1569 CHANGE MTP, FIX ASH, DIV IN M.

;1570 ;28 ADD ALUD FOR ROR, FIX JSR «N COMP MODE (CM)

21571 27 NEATNESS CHANGES TO KEEF LISTING FROM OVERFLOWING PAGES. MINOR UPDATES
;1572 76 DOC.MIC TO KEEP T CURRENT.

21573 ; FIX DHZ? ROR, ASR lN G‘PMDE

21576 ;26 ADD MACROS NECESSARY TO ASSEMBLE CONSOLE CODE IMTO STANDARD

2157% MACRO FILE.

;1576 ; FIX RE] TEST OF PSL<IS> BIT WITH BEN/PSL MODE. 1 IN UPC 1 MEANS ]S=9.
21577 FIX THE ID ADDRESS OF KSP FROM 30 TO 28(HEX).

;1578 ;25 USE MSC FIELD FUNC ''CLR.FPD'' TO CLR PSL<FPD> IN INTERRUPT HANDLING.
;1579 MSC FIXES TO COMP MODE CODES.

;1580 .24 (HANGE TO COMP MODE FOR PC UPDATES AND ODD ADDRESS CHECKS.

;1581 : SET VA TO O WHEN GET ISR, SET CONST 26. IN FE, AND CONST BLOCK

;1582 FIX IN INTERRUPT CODES.

;1583 ;23 PC IS TO BE DECREMENTED 8Y 1 FOR VAX MODE WHEN PUSHING INTO STACK,
;158 ALSO FIX BEN ON PSL <IS> BIT, IN INTERRUPT SERVICE.

;1585 ;22 SEVERAL FIXES TO INTERRUPT SERVICE

;1586 ;21 ADD ERROR HANDL ING MICRO-CODE TO STAR

;1587 MISC FIXES TO COMPATIBILITY MODE

;1588 ;20 CHANGE USES OF BEN/REI SO UPC O IS 'MODE.LSS.ASTLVL"

1589 CHANGE INITIALIZATION TO STOP 1B, AND TO CLEAR PC.

:1590 ;19 ADD COMPATABILITY MODE, MULTIPLY, AND FLOATING POINT. FIX BFORK

E 4
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1591 AND CFORK WHEN STORING REGISTER TO CONTROL DATA TYPE FROM INST.DEP.
:1592 18 CHANGE ALL SRANCH INSTRUCTIONS (EXCEPT THOSE WHOSE BDEST IS FIRST)
1593 : TO USE IBC/BDEST TO OBTAIN BRANCH DISPLACEMENT. THIS SAVES IBUFFER

21594 LOGIC, SOLVES A PROBLEM IN B8 AND AOB WwHICH WAS CAUT:’ S

1595 : THEM TO STALL AT EXECUTION POINT 2, EVEN THOUGH GOING TC EXECUTE.
1596 217 FIX ASHL TO SET N AND Z ON LEFT SHIFTS. FIX REI TO TEST EALUN
1597 : AFTER COMPARING CURRENT MODE IN OLD PSL WITH THAT IN NEW PSL.

1598 s FIX SOB ON A REGISTER TO AVOID EXCESSIVE RC UPDATES.
$1599 FIX AOB, SOB, B8, BLB, ACB TO USE 12C/CLR.1-5.COND FOR READING
;1600 BRANCH DISPLACEMENTS INSTEAD OF IBC/(iR.1
;1601 ;16 FIX CALL AND RETURN TO INCREMENT PC WHILE DOING LOAD.IB.
;1602 FIX RET TO LOAD CORRECT MASK EITS INTO D FOR TESTING TO
;1603 RESTORC STACK UN-AL IGNMENT.
;1606 ;15 FIXES CVILW, LB, WB TO ASSIGN ADDRESS 286 TO
i60s CVT.2. ALSO FIXES SEVERAI. PROBLEMS IN CALL.
1606 ;14 FIXES TO REI TO USE CORRECT ID 8US ADDRESS FOR STACK POINTERS,
;1607 TO NOTICE COMPATABILITY MODE AND GO TO THE CORRECT IRD STATE
;1608 DEPENDING ON IT, AND TOQ TEST THE IPL FIELD OF THE NEW PSL, NOT THE
1609 OLD ONE WHEN THE NEW IS BIT =1.
:1610 : e 23232 2333 23R 2 230223t d s sdis i ddil s is s iidiad Ll g
;1611 s * *
;1612 ; x NOTE: THIS IS THE FIRST MICROCODE VERSION ASSEMBLED *
;1613 & » BY VERSION 30 OF THE MICROASSEMBLER. IF A DISASTER HAS =
:1614  ;  x BEFALLEN IT AND THE ASSEMBLER HAS SCREWED UP, FALL BACK «
:Tg}g s * TO VERSION 24 OF THE ASSEMBLER, WHICH IS IN LIB:MICR24 =
Iy : * *
;1617 . b2 2 3332 2422 2442 2dsdsd 4222 di24820d822 3232340232220 34203232¢324322423433}/
;1618 ;13 FIX CONDITION CODE SETTING FOR OUAD RESULTS ON BFORK, SO THKAT
;1619 MOVQ AND CLRQ DO NOT CHANGE PSL
;1620 MOVE THE RETURN ADDRESS ON CFORK IN INDEX MODE EVALUATION TO
;1621 : 8C 36C, 36D TO CORRESPOND WiTH ASPC.
;1622 CHANGE MSC/ FIELD ASSIGNMENTS TO H)VE IRD, INCLUDE SET & CLR FPD.
;1623 CHANGE SPO.ACN/ FIELD TO INCLUDE SP1+1, NOW AVAILABLE, AND CHANGE
;1624 ; SGN/ FIELD TO MAKE FUNCTION 6 BE OPCODE DEPENDENT.
;1625 ;12 FIX MOVQ TO STORE DESTINATION IN THE RIGMT ORDER.
11626 REDEF INE RETURNS FROM RPR & WPR AS 10/18 RATHER THAN 17/1F
;1627 TO MINIMIZE WASTAGE OF CONTROL STORE.
;1628 11 ADD LDPCTX & SVRPCTX. FIX BUG IN HALT CODE TO JUMP AROUND HALT.INST
;1629 FIX SPECIF IER EVALUATION (4 /IMES) TO CLR SPEC IN a(PC)+ FLOWS.
;1630 10 ADDS MEMORY MANAGEMENT AND [oUFF FILL ON TB-MISS ROUTINES
;1631 ;09 FIX BUG IN PUSHR WHICH WAS STORING WRONG SP ON RETURN FROM MPUSH.
;1632 FIX HALT INSTRUCTION TO CHECK FOR KERNEL MODE.
;1633 FIX MTPR TO UPDATE PC AT END.
;1634 ;08 ADD PUSHR, POPR, AND MT/FPR FOR MME, TBIA, TBIS. FIX SOB & AOB T0
;1635 HOLD ONTO C('.NTENTS OF IB BYTE O UNTIL IR0 TESTED. ADD TESTS IN
;1636 MTPR, MFPR TO VERIFY KERNEL MODE BEFORE MAKING REFERENCE. FIX
;1637 B.FORK AND WRITE.DEST MACROS TO ALLOW IB READ TO DEFAULT MCT FIECLD.
;1638 ;07 INVERT USE OF PTE.VALID BIT IN BEN/1D. 1=NOT VALID
;1639 ADD INTERRUPT/EXCEPTION CODE.
;1640 ;06 MOVED R-R OPTIMIZATION ADDRESSES ON AFORK AND BFORK TO CORESPOND TO
;1641 M IBUF. SEPARATED PC UPDATE FROM (LR.IBXXX MACROS TO SOLVE PROBLEM OF
;1642 DOUBLE UPDATE OF PC IN SEVERAL SITUATIONS. RECODED AOB TQ USE ALU/A-8
;1643 RATHER THAN INST.DEP, BECAUSE A-B GETS OVERFLOW CHECK ON ALU.N BIT.
;1644 ;05 FIXED BEN'S ON IB.TEST TO FORCE 1 IN UPC<(C2>
;1645 ADDED DT/INST.DEP TO DEFINITION OF MACRO SET.CCCINST),
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;1646
16647 ;04
;1648
;1649
;1650 ;03
;1651 :
;1652 .02
;1653 .01
;1654 ;00
;1655

G 4
: DOC_  .MIC [600,1204] Tables and charts 14-Jan-82 Fiche 1
1204] MICROZ2 1L(03) 14-Jan-8B2 15:30:16 VAX11/780 Microcode
606 12041 Tables and charts : Past history

AND RECODED INSTANCES WHERE THIS CAUSES CONFLICT

FIXED DEPOSIT GEN REG ROUTINE TO GET DATA FROM IDL[T2], NOT

T1. ALSO FIXED BFORK AND CFORK USES OF DATA.TYPE? BEN TO EXPECT
UPC<02> TO BE ASSERTED ON READ/MODIFY, RATHER THAN WRITE.

ADDED MICROCODE FOR HALT REQUEST FROM CONSOLE AND HALT INSTRUCTION

AND ADDED MICROCODE FOR MFPR, MTPR INSTRUCTIONS

FIXED UDDT LOAD IBA FUNCTION, WHICH CLOBBERED PC UNWITTINGLY ON IB.FLUSH
ADDED CONSOLE AND MICRODEBUGGER MICROCODE

BASE VERSION FOR BREADBOARD DE3UG

;165  .BIN
;1657  .LIST ;Re-enabla full listing

Frame
pcs 01,

FPLA OE, UCS1§
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PIW124 .MCR™ 6001204 ] MICRO2 1L(03) 11.-Jan~82 15:30:16  VAX11/780 Microcode :
: DEFIN .MIC [600.12043 DEF IN.MIC

21658  .T0C ‘DEFIN.MIC"*
;1659  .T0¢ ”Rev1swon1 1

}gg : . Guilbault
N(BIN :DON'T LEAVE LISTING SPACE FOR BINARY
RTOL ;BITS NUMBERED FROM 0 ON THE RIGHT OF A FIELD
HEXADECIMAL sRADIX 16
CREF :SUPPRESS CREF ON UNINTERESTING FIELDS
.SET/NATIVE 1 ;validity check for CCK micro orders

.FILLERPAGE

.BOUNDS/PCS:0000,0FFF
.BOUNDS/WCS:1000,17FF
.BOUNDS/G&H:1800, 1BFF

.T70C ' Revision History''

;0 Add .BOUNDS pseudo-op 0 get report by file.

: Clean up CCK definitions and give more info about micro-orders
; 00 Sta ¢ of history

.NOLIST ;Disable listing of PCS code for quickie assemblies

H &4
; DEFIN .MIC [600,1204] DEFIN.M 14=-Jan-82 Fiche 1 PErS‘avg? H4

Seguence
FPLA OE, WCS124

Page
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Frame 14
VAX11/780 Microcode : PCS 01, FPLA CE, WCS1
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4

I
Machine definition 14-Jan-82

30:16

-
-

15
Control word chart

14~Jan-82

1L(03)

Machine definition

MICRO2

2041
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; PIW124.MCR 600,1204] MICROZ2 1L(03) 14-Jan-82 15:30:16 VAX11/780 Mvcrocode PCS 01, FPLA OE, WCS124 Page 47
: DEFIN .MIC [60(') 12041 Machine definition : ACF, ACM, ADS, ALU, AMX
.};gg . TOC ' Machine definition : ACF, ACM, ADS, ALU, AMX''
']];:3(,(1} ACF/=<71: 70>6.DEFAULT-0 ;ACCELERATOR CONTROL

;1732 SYNC=1

;1733 TRAP=?

.]‘;gg CONTROL =3 ;ACCELLERATOR-DEPENDENT CONTROL FUNCTION
21736 ACM/=<57:55> ;ACCELERATOR MISCELLANEOUS CONTROL
;1737 PWR.UP=0

;1738 ABORT=1 :RETURN ACCEL TO MONITORING IRD
};28 POLY.DONE=6

117641 ADS/=<47:47> ;ADDRESS SELECT

s1742 VA=0

11743 1BA=1

11744

;1745 ALU/=<59:66>, .DEFAULT=0F ;ALU CONTROL FUNCTIONS

21746 A-B=00

;1747 A-8.RLOG=01

;1748 A-B-1=02

;1749 INST.DEP=03 ;INSTRUCTION DEPENDENT

21750 A+B+1=04

;1751 A+B=05

21752 A+B.RLOG=06

;1753 ORNOT=07 ;A .OR. .NOT

;1754 XOR=08 ;A XOR. B

;1755 ANDNCT=09 ;A LAND. .NOT. o

21756 NOTA=0A ;.NOT. A

21757 A+B+PSL.(C=08

;1758 OR=0C ;A .OR. 3

;1759 AND=0D JA AND. B

;1760 B8=0t

21761 A=0F

;1762

;1763 AMX/=<81:80> JAMX TO ALU

;1764 LA=0

;1765 RAMX=1

;1766 RAMX,SXT=2 JRAMX SIGN EXTENDED ACCORDING TO OT

;1767 RAMX.0XT=3 JRAMX ZERO EXTENDED. OXT(L)=0
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;1768
'1769

1780
1781
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: DEFIN .MIC [600 12041 Machine definition 14-Jan-82 . Fiche 1 Frame K& Segue
600,1204] 1L(03) 14=-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA CE, W(CS124
 DEFIN .MIC £600.120%1 Mach1ne definition : BEN,
.T0C ' Machine definition : BEN, BMX"'
BEN/=<76:72>, .DEFAULT=0 ;BRANCH ENABLE
z NOP=0" 'NOLBRQNCH
ROR=?2 LA<1> PSL<C>, LA<O>
c31=3 uc3, 0
IRC.ROM=4 'OUTPUT OF EXTENDED IRC=-ROM
18.0=5 'IB 0 READY
ACCEL=6 'CODE FROM ACCELERATOR
DATA.TYPE=8 '(VAX MODE) «, ASRC+VSRC, ASRC+Q+D
. O-—MRHAL. 1--QUAD OR DOUBLE
: 2~~FIELD, 3--ADDRESS
END.DP1=8 (=11 MODE) *, O CLASS, J CLASS+DM?27
IR2-1=9 : (VAX MODE) =, IR<2:1>
PC .MODES=9 ; (=11 MODE) =, SM4L7+SM57+DM47+DM57, DST R=PC
REI=0A s (VAX MODE) MODE.LSS.ASTLVL, ~, =
SRC.PC=0A (=11 MODE) SRC R=PC
IB.TEST=08 ; 0--T8B MISS, 1-——ERROR
* 2-~STALL, $-~DATA OK
MuUL=0C ;SC.NE.O, D<1 0>
SIGNS=0D :0<31>, D.NE.O, D<31>
INTERRUPT=0E ;AC LOW, INTERNAL INTERRUPT, INT REQ
DECIMAL =0F ;0, D BYTE O VALID DIGIT, D2-0 NEG SIGN
: UTRAP=10 ;MICROTRAP DISPATCH VECTOR
LAST.REF=11 ;~FPD, NESTED ERROR, LOW TWO BITS:
; 0-~READ INTERLOCK, 1--READ, READ (HK
; 2=~WRITE, 3—~READ, WRITE CHK
EALU=12 ;EALU N, EALU Z, SC.NEQ.O,
SC=14 ‘SC<9 8> NE.O, SC.GT.O0, SC<9 5>.NE.O
ALUT-0=15 :RLOG EMPTY, ALU1: 0>-0 ALULT>, ALUO>
. (ALU BITS FROM PREVJOUS STATE)
STATE7-4=16 :STATE <7:4>
STATE3-0=17 :STATE <3:0>
D.BYTES=18 ;BYTES 3, 2., 1, O OF D.NE.O
D3-0=19 :D<3:0>
PSL.CC=1A :N,Z2,V,C OF PSL
ALU=1B ;ALU N, ALU Z, IR<O>, ALU (31
PSL.MODE=1C ;=VA<31:30>, ~CONSOLE, IS+(CM, KERNEL
TB.TEST=1D ;PTE VALID, ALIGNED, QUAD, +
; O-—-TRANSLATION 0K, 1--WR CHK AND M=0
; 2=—ACCESS VIOLATION, 3--TB MISS
BMX/=<84:82> :BMX TO ALU
MASK=0 ;B O IN THE BIT SELECTED BY SC<4:0>
PC.OR.LB=1’ +LB UNLESS R=PC., THEN PC
PACKED.FL=¢ ;PACKED FLOATING
LB=3
LC=4
PC=5
KMX=
RBMX=7 ;:DOR Q

IR R R R R ETE TR R T M E M E R A R R I R T A TR PR A PR TR PR T TR TR TR IR LR LR LR XA T LR YR R TN K]
e md md e md o e e cid d b b e d ) d @ D i e md crad o nd mad e b od
00 00 00 00 O 00 Co 00 00 00 00 0O

st Gt Gt Gt S P ot Ghutr P i 4
VOO NI WO

K 4

nce 49

Page

48




L 4 ;
2Z-ESOAA=124.0 : DEFIN .MIC [600,1204] Machine definition 14 -Jan-82 Fiche 1 Frame L4 Seguence 50 :
; PIW124 .MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 M1crocode PCS 01, FPLA OE, WCS124 Page 49
: DEFIN .MIC [600,1204] Machine definition  : CCK, CID, DK, DT

}gg .T0C ' Machine definition . (ck, CID, DK, DT

11822  C(K/=<22:20>,.DEFAULT=0 ;CONDITION CODES N ,

.11%%2 ;Note : » = RESERVED OPERATION, "'ALU SIGN'' AND "'AMX SIGN'® ARE SIZE DEPENDENT
.;3222 M NATIVE MODE PSL H COMPATIBILITY MODE PSL H
;1827 : N : ¥ 4 A N H z : v C :
;1828 : + + tm——t + + + +
;1829 NOP=0 s N : y4 HER" AR N ' z HI A C H
;1830 LOAD .UBCC=1 M N ! Y4 rvaiC N H z t Vo C :
;1831 SET.v=2 .-VALIDITY=<V1>; N : b4 H B A *~ H * R B * :
;1832 N_AMX.Z_TST.vC_v(=3 s AMX SIGN | Z.and.(ALU.eq.O) t Vv i C ! AMX SIGN | Z.and.(ALU.eq.0) | V ! C H
;1833 ROR=4 . VALIDITY=<VO>; * : ¢ * 1~ . ALU SIGN ! ALU.eq.0 i 0 AMX<O> !
;1834 NZ_ALU.VC_0=5 s ALU SIGN | ALUer t 010! ALU SIGN ! ALU.eq.0 i 0 0 :
;1835 NZ_ALU.VC_VC=6 ,<VALIDITY=<Vi>; ALU SIGN ! ALU.eq.0 v v iC H H H H
;1836 C_AMX0=6 . .VALIDITY=<V0>; H H H H ! z PV D AMX<O>
;1837 INST.DEP=7 : Instruction dependent !
;1838 : + + + + + + + +
;1839

;1840 CID/=<45:42> > CONSOLE & ID BUS CONTROL IF FS/1

;1841 NOP=1 ;DEFAULT, ALLOW AUTO [B READ

;18642 ACK=5 s SET CONSOLE ACKNOWLEGE FLAG

;1843 CONT=7 ;s CLEAR (ONSOLE MODE

;1844 READ.S(=9 sREAD ID BUS REG SELECTED BY SC

;1845 READ .KMX=0B JREAD ID BUS REG SELECTED BY UKMX

;1846 WRITE.SC=ND SWRITE REG SELECTED BY SC

.}ag WRITE .KMX=0F SWRITE REG SELECTED BY UKMX

;1849 DK/=<91:88>, .DEFAULT=0

;1850 NOP=0 -DEFAULT, HOLD

;1851 LEFT2=1 sDOUBLE SHIFT LEFT

;1852 RIGHTZ2=2 sDOUBLE SHIFT RIGHT

;1853 DIv=4 < IF NOT ALU CRY, SHIFT !'EFT

;1854 ;s ELSE LOAD FRU'I SHF

;1855 LEFT=S SHIFT LEFT

;1856 RIGHT=6 sSHIFT RIGHT

;1857 SHF=8 :LOAD SHF MUX, INTEGER FORMAT

;1858 SHF _FL=9 ;LOAD SHF MUX, UNPACKED FLOATING FORMAT

;1859 ACCEL=0A sLOAD ACCELERATOR DATA FROM DF BUS

;1860 BYTE.SWAP=08B SREFLECT BYTES AROUND BIT 16

;1861 Q=0C :LOAD Q THRU DAL

;1862 DAL.SC=0D ;LOAD DALLSC]

;1863 DAL .Sv=0E ;LOAD DAL CSHF VALJ

.}gg’so CLR=0F ;LOAD ZE/.0S

1866 DT/=<79:78>, .DEFAULT=0 :DATA TYPE

;1867 ;s CONTROLS AMX SIGN/ZERO EXTENDER, SHF AMOUNT,

;1868 ;CONDITION CODE SETTING, AND MEMORY REFERENCES

;1869 LONG=0 <DEFAULT

;1870 WORD=1

;1871 BYTE=2

;1872 INST.DEP=3 s INSTRUCTION DEPENDENT -

;1873 ;ANY OF ABOVE, OR QUAD/DOUBLE




ZZ-ESOAA-124.0
: DEFIN .MIC [6
.T0C
EALU/=<

EBMX/=<

FS/=<42

1EK/=<3

28

F32

IBC/=<9

e e %o Ne e Ra%uNeSot, e SoRaWeheto e otyuele
I S S S o e R

PONON . cad cod cad =3 d ecd md ok omd
N = OO NS WN OV

; PIW124.MCR 600 1%04]

: DEFIN .MIC [600,1204]

MICRG2
0d.

2041

15:13>
A=0

OR=1
ANDNOT=2
B=3

A+8=4
A-8=5
A+1=6

NABS .A-B=7

19:18>
FE=0
KMX=1

AMX_EXP=2
SHF .VAL=3

FEK/=<24:24>, .DEFAULT=0

NOP=0
LOAD=1

142>

MCT=0

CID=1
1:30>

NOP=0

ISTR=1

IACK=2

EACK=3
5:92>, .DEFAULT=0
NOP=0

STOP=1
FLUSH=2

CLR.0~3=0E
CLR.1=5.COND=0F

1L(03)
Machine definition

Machine definition

M4
Machine definition 14-Jan-82

14=Jan-82

:EXPONENT ALU

;~ABS(A-B)
;EBMX TO EALU
;DEFAULT

s SHIFT VALUE

;FE REGISTER CONTROL
sDEFAULT, HOLD

15:30

:16

;FUNCTION SELECT FOR 43-46

;ENABLE MEMORY CONTROL

cENABLE ID BUS AND CONSOLE CONTROL
. INTERRUPT AND EXCEPTION ACKNOWLEDGE
; STROBE INTERRUPT REQUESTS

s INTERRUPT ACKNOWLEDGE
;EXCEPTION ACKNOWLEDGE

; IBUF CONTROL FUNCTIONS
sDEFAULT

;FLUSH IB AND LOAD IBA
;CLEAR BYTES 0,1

(=11 OPCODE)

:CLEAR BYTES 2,3 (=11 ISTREAM DATA)
s TRANS/ER BRANCH DISPLACEMENT
;CLEAR BYTE 0 (VAX OPCODE)

;CLEAR BYTE 1 (VAX SPECIFIER)
:CLEAR BYTES 0-3 (=11 0P & DATA)
;CLEAR BYTES 1-5 (ONDITIONALLY

; IF THERE IS NO SPECIFIER EVALUATION,
IF A SELF~CONTAINED

CLEAR NOTHING.
SPECIFIER, CLEAR IT.

LI L

ISTREAM LITERAL.

I IMMEDIATE,

ABSOLUTE, OR DISPLACEMENT, CLEAR THE

VAX11/780 Microcode
+ EALU, EBMX, FEK, FS, IEK, IBC

: EALU, EBMX, FEK, FS, IEK, IBC"

Fiche 1

Frame M4

Sequence 51
: PCS 01, FPLA OE, WCS124

Page

50



2Z-ESO0AA-124.0

: DEFIN .MIC [600,1204]

: PIW124.MCR 60012041
* DEFIN .MIC £600.1202]

:1 923

ID.ADDR/=<63:58>
IBUF =0

DAY.TIME=1

SYS.1D=3
RXCS=4
RXDB=5

TXCS=6
TXDB=7

DQ=8
NXT.PER=9
C_K.CS=0A
INTERVAL=08B
CES=0C
VECTOR=0D
SIR=0E
PSL=0F
TBUF=10
TBERO=12

TIME . ADDR=1A
FAULT=18B
camP=1(C
MAINT=1D
PARITY=1E
USTACK=20
UBREAK=21
WCS.ADDR=22
WCS.DATA=23

N
Machine definition 14-Jan-
MICROZ2 1L(03) 14=Jan=-82 15:30:16

Machine definition

Machine definition

sRD+WR

:RD
:RD+WR
:RD

sRD+WR
WR

sWR

s RD+WK
:RD
;RD+WR

:RD+UR

;RD+WR

sRD+WR

sWR

che 1 Frame
VAX11/780 M1crocode s PCS 01,
: ID.ADDR, J

: ID.ADDR, J*'
. 1D BUS ADDRESS

sSPECIFJER/LITERAL DATA FROM IB
CLRRENT TIME OF D. .
; MUST READ lNTIL STOPS CHANGING
:SYSTEM IDENTIFICATION

:CONSOLE RECIEVE CONTROL/STATUS
;CONSOLE RECIEVE DATA BUFFER

: (TO-ID REGISTER)
s CONSOL

E TRANSMIT CONTROL/STATUS
;CONSCLE TRANSMIT DATA BUFFER

; (FROM-ID REGISTER)

:DATA PATH D/Q REGISTERS (MAINT ONLY)
s INTERVAL CLOCK NEXT PERIOD REGISTER
:INTERVAL CLOCK CONTROL/STATUS
;CURRENT INTERVAL COUNT
:CPU_ERROR/STATUS

;EXCEPTION & INTERRUPT CONTROL
. SCFTWARE INTERRUPT REGISTER
;PROCESSOR STATUS LONGWORD

; TRANSLATION BUFFER DATA

;1B ERROR/STATUS 0

:TB ERROR/SIATUS 1
;ACCELERATOR REGISTER 40
;ACCELERATOR REGISTER #1
;ACCELERATOR REGISTER 42
sACCELERATOR CONTROL/STATUS
sNEXT _ITEM FROM SBI HISTORY
:SBI ERROR REGISTER

;S81 TIMEQUT ADDRESS
:FAULT/STATUS

;SBI SI1LO_COMPARATOR

:SB’ MAINTENANCE

;CACHE PARITY

:MICRIOSTACK

;MICRO BREAK

;WRITING WCS COUNTS ADDRESS

N4 Se ce 52 .
FPLA OE. UCS‘!S‘. Page 51



12-ES0AA=124.0
; P1W124 .MCR 600
: DEFIN .MIC [600.1204]

;1D BUS ADDRESSES CONTINUED.

££§§§§§

) ol cond comd wmd wed wed codk d e D i ad
gosesy
NN =SO0

YRR Y N T

-
0
~
un

POBR=24
P1BR: 25
SBR 26
KSI-=28
ESP=29
SSP=2A
USP=28B
1SP=2C
FPDA=2L
D.Sv=2E
Q.Sv=2Ff
10=30
11=31
72=32
T3=33
T4=34
15=35
6=326
17=37
78=38
79=39
PCBB=3A
S$(BB=3B
POLR=3C
P1LR=3D
SLR=3E

.CREF
J/=<12:0>, .NEXTADDRESS
.NOCREF

B S
Machine definition 14-Jan=82

; DEFIN .MIC £600,1204]
1204] 14~Jan~82 15:30.16

MICRG2 1L(03)
Machine definition

ADDRESSES

: ID.ADDR, J

24-3F ARE RAM LOCATIONS

;PROCESS SPACE 0 BASE REGISTER
sPROCESS SPACE 1 BASE REGISTER
;SYSTEM SPACE BASE REGISTER
;KERNEL STACK POINTER

JEXEC STACK POINTER
:SUPERVISOR STACK POINTER
sUSER STACK POINTER

s INTERRUPT STACK POINTER

; GENERAL TEMPS

;PROCESS CONTROL BLOCK BASE

;SYSTEM CONTROL BLOCK BASE
;PROCESS 0 LENGTH REGISTER
;PROCESS 1 LENGTH REGISTER
:SYSTEM LENGTH REGISTER

sNEXT MICRO WORD ADDRESS

F
VAX11/780 M1crocode :

he 1

Frame BS
PCS 01, FPLA OE, wW(CS1

Sequence 53
52’ Page 52




cC 5
22-ESQAA~124 .0 ; DEFIN .MIC [600,1204] Machine definition 14-Jan-82 Fiche 1 Frame (5 Sequence 54

; PTW124.MCR 600,1204) MICROZ 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OF, WCS124 Page 53
: DEFIN .MIC (606,1204] Machine definition : KMX i

}339 .T0C °t Machine definition : KmMx'* ;

;1998 KMX/=<63:58> ;CONSTANTS OR # FROM FK

;1999 .8=0 ;A48 FROM FK

;2000 .1=1 ;41 FROM FK

;2001 .c=2 ;#2 FROM FK

;2002 .3=3 ;#3 FROM FK

;2003 J4=4 :#4 FROM FK

;2004 SP1.CON=5 :SPECIFIER 1 CONSTANT

;2005 SP2.CON= ;SECIFIER 2 CONSTANT (-11 MODE)

;2006 ZERO=6 ; OR ZEROS (VAX MODE)

;2007 SC=7 SC[9 0] FROM FK

;2008 8 - 3F: CONSTANTS (1 CYCLE SETUP IF ALU IN ARITH MODE)}

;2009 ;DECIMAL VALUE OF CONSTANT

;2010 4= 120 (AF ,JL ,MH) ;

;201 LA0=9 ;160 (AF ,JL) :

;2012 .34=0A ;52 (AF) 1

;2013 .28=08 ;40 (AF)

;2014 .40=0C ;64 (AF ,JL.MH,TF)

;2015 .50=0D ;80 (AF ,MH) ‘

;2016 . TFFO=0E :? (TF) *%x%x*MACHINE-DEPENDENT!!! !

;2017 LEF=0F ;239 Jr :

;2018 .80=10 ;128 (AF ,JL.MH,TF)

;2019 .8000=11 :=32768 (AF)

;2020 FF=12 ;255 (MH,TF)

;2021 .FFO0=13 ;=256  (MH_AF_JL)

;2022 JIE=14 230 (AF)

;2023 3F=15 ;63 (MH AF ,TF)

;2024 IF=16 ;127

;2025 =17 ;7 (AF ,MH)

;2026 .F=18 ;15 (MH,CM_AF,TF)

;2027 .10=19 ;16 (MH_AF ,JL,TF)

;2028 .FFE8=1A ;=24 (MH,TF)

;2029 .FFFO=18B ;=16 (CM, JL TF ,MH)

;2030 FFF8=1C ;-8 (M MH)

;2031 .20=1D ;32 (CM JL I'H TF)

;2032 .30=1E ;48 (CM_AF ,MH,TF)

;2033 .18=1F ;24 (I“H.AF.TF)

;2034 3FF=20 ;1023 (Cm)

;2035 (=2 212 (CM,JL,TF ,MH)

;2036 .D=22 ;13 (TF)

;2037 LF=23 : 3 (AF ,JL ,MH,TF)

;2038 .1F00=24 ;7936 (UL,MH)

;2039 .B0=25 ;176 (MH)

;2040 .E003=26 : (cMm)

;20461 7¢=27 ;124 (AF) _

;2042 FFEQ=28 ;=32 (JL) ;

;2043 .60=29 ;96 (TF)

: 2044 . SPARE:-2A

;2045 DFCF=28 2? (JL)

;2046 .4000=2C :? (TF)xxxxMACHINE-DEPENDENT!!

;2047 FFF1 =2D ;=15 (AF ) xx««MACHINE-DEPENDENT}!

: 2048 .19=2€ ;25 (AF)

;2049 JFFFO=2F ;=7 (AF)




D S
27-ES0AA-124 .0 ; DEFIN .MIC [600,1204] Machine definition 14-Jan-82 Fich2 1 Frame DS

Sequence 55 :
; PTW124 .MCR 600,1204] MICRO2 1L(03) = 14-Jan=82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA CE, WCS124 Page 54
- DEFIN .MIC [600.12043 Machine definition s KMX
ggg? ; KMX DEFINITION CONTINUED
;2052 FFFF=30 ;=1 (MH,JL,TF)
;2053 .88=31 ;136 (AF)
;2054 .3030=32 ;? (TF)
: 2055 .FO=33 ;240 (TF)
;2056 .C0= 219, (TF ,MH)
;2057 .6=35 ;6 (CM,JL,TF)
;2058 .9:36 ;9 (M
;2059 FFF6=37 . =10 M
;2060 .FFF5=38 ;-1 )
;2061 .1A=39 ;26 (CMAF,TF)
;2062 .24=3A . 236 (CM,MH)
;2063 .18=3B ;27 (CM,AF,TF)
;2064 LFFFC=3C =4 (CM,TF ,MH)
;2065 .A=3D ;10 (AF ,MH)
;2066 .7E=3E ;126 (AF,TF)

;2067 SPARE=3F




E 5
1Z-ESOAA-124 . 0 DEFIN -MIC [600,1204] Machine definition 14-Jan-82 Fiche 1 Fframe

ES Seguence 56 i
; P24 MR 6 204] MICRO2 1L(03) . l4e=Jan=-82 15:30:16 VAX11/780 Microcode PCS 01, FPLA OE, UCS134 Page 55
; DEFIN .MIC [606 1204] Machine definition : MCT, MSC !
%823 .T0C ! Machine definition : MCT, MSC"
;2070 M(T/=<47:42>, .DEFAULT=3E sMEMORY CONTROL
;2071 TEST .RCHK=00 ‘TEST TBUF WITH READ CHECK
;2072 MEM_NOP=02 'NEITHER CPU NOR IB GETS MEM CYCLE
;2073 TEST . WCHK=04 TEST TBUF WITH WRITE CHECK
;2076 WRITE.V.NOCHK=0A hRITE INHIBIT TRAPS
;2075 WRITE.V.WCHK=0C IvRI E, NORMAL VARIETY
;2076 LOCKWRITE .V.XCHK=0E ‘INTERLOCK WRITE, VIRTUAL ADDRESS
;2077 READ .V.RCHK=10 READ, NORMAL VARIETY
;2078 READ . V.NOCHK=12 READ. INHIBIT TRAPS
;2079 READ . V.WCHK=14 ’READ FOR MODIFY
;2080 READ.V.IBCHK=16 'READ CHECK CONTROLLED BY IBUFFER
;2081 READ.V.NEWP(C=18 °BEGIN NEW INSTRUCTION STREAM
;2082 . DATA GOES TO INSTRUCTIOM BUFFER
;2083 LOCKREAD.V.NOCHK=1A ZINTERLOCK READ, INHIBIT CHECK
;2084 LOCKREAD . V.WCHK=1C 'INTERLDCK READ, NORMAL VARIETY
;2085 SBI . HOLD=20 :STOP ALL SBI ACTIVITY
;2086 SBI . HOLD+UNJAM=22 JRESET SBI
;2087 INVALIDATE"Z‘. < CLEAR CACHE ENTRIES
;2088 VALIDATE=26 sMICRODJAGNOSTIC FORCE VALID
;2089 EXTWRITE.P=28 sEXTENDED WRITE TO CLEAR MOS ERRORS
;2090 WRITE.P=2A SWRITE, PHYSICAL
;2091 LOCKWRITE .P=2E s IMIERLOCK WRITE, PHYSICAL
;2092 READ .P=32 sREAD, PHYSICAL
;2093 READ . INT.SUM=36 > INTERRUPT SUMMARY READ
;209 LOCKREAD . P=3A > INTERLOCK READ, PHYSICAL
:2832 ALLOW. IB.READ=3E sGIVE IB A CYCLE IF IT WANTS ONE
. 2097 MSC/=<29:26>, .DEFAULT=0
;2098 NOP=0 sDEFAULT
;2099 CHK. CHM=01 - CREATE NEW PSL FOR CHM
;2100 CHK.FLT.OPR=02 SUTRAP IF ALIKIS>=T, ALUK14:7>=0
;2101 CHK .0ODD .ADDR=03
;2102 IRD=04 ;s THIS STATE IS INSTRUCTION DECODE
;2103 LOAD.STATE=05
;2104 LOAD.ACC.CC=06 sTAKE CONDITION CODES FROM ACCELERATOR
;2105 READ .RLOG=07 2 (AND POP RLOG STACK)
;2106 CLR.FPD=08 :CLEAR PSL<-PD> BIT
;2107 SET.FPD=09 - SET SAME
;2108 CLR.NEST.ERR=0A ;CLR NESTED ERROR FLAG IN CPU STATUS
;2109 SET.NEST.E&RR=0B : SET SAME
;2110 SECOND.REF=0C sOF UNALIGNED DATA REFERENCE
;211 RETRY .NO. TRAP=0D JAPPLY SAVED CONTEXT, INHIBIT TRAPS
;2112 RETRY.TRAP=0E ;APPLY SAVED CONTEXT TO THIS REF
;2113 INH.CM.ADDR=0F JALLOW USE OF FULL 32-BIT ADDRESS




1Z-ESOAA-124.0

: PIW124.MCR 600,1204]
; DEFIN .MIC [600,1204]

.10C

: DEFIN .MIC [600,1204]
MICRO2 1L(03)
Machine definition

PCK/=<34:32>, .DEFAULT=0
NOP=

QK/=<54:

51>, .DEFAULT=0
NOP=0

LEFT2=1
RIGHTZ2=2
LEFT=5
RIGHT=6
SHF=8

SHF .FL=%
DEC . CON=0A

ACCEL=08
D=0C
1D=0E
CLR=0F

RAMX/:(?E:S?),.DEFAULT=O

c=1

RBMX/=<77:77>
Q—

D=1

F S
Machine definition 14-Jan-82
14~Jan=-82 15:30
: PCK, QK, RAMX, RBMX
: PCK, GK, RAMX, RBMX''

;ADDRESS COUNT CONTROL

VAX11/780 Microcode

Machine definition

N IS DETERMINED B8Y INSTR BUFFER

:DEFAULT, HOLD
;DOUBLE SHIFT LEFT 2
;DOUBLE SHIFT RIGHT 2

;LOAD SHF, INTEGER FORMAT

;LOAD SHF, UNPACKED FLOATING FORMAT
:DECIMAL CONSTANT = 6°'S IN EACH NIBBLE
;FOR WHICH ALU CRY OUT IS FALSE

:LOAD ACCELERATOR DATA FROM DF BUS

;LOAD ID BUS
;LOAD ZERO

;DATA P?TH MIXER TO AMX

;DATA PATH MIXER TO 8MX. SAME BIT AS RAMX

Fiche 1 Frame F5

Sequence 57
: PCS 01, FPLA QE, W(CS124

Page

56




ZZ~ESOAA-124 0 : DEFIN .MIC E600 12041
: PIW124.MCR 600,12041
: DEFIN .MIC [606 1204
;2148 .T0C
;2149
;2150  SCK/=<23:23>, .DEFAULT=0
;2151 NOP=0
22152 LOAD=1
;2153
:2154 SGN/=<50:48>, .DEFAULT=0
;2155 NOP=0
;2156 LOAD.SS=1
;2157 SS.FROM.SD=2
;2158 NOT.SD=
;2159 SD.FROM.SS=4
;2160 SS.XOR.ALU=S
;2161 ADD.SUB=6
;2162 CLR.SD+S5=7
;2163
;2164 SHF /=<87:85>, .DEFAULT=0
;2165 U=
;2166 LEFT=1
2167 RIGHT=2
;2168 ALU.DT=3
;2169 RIGHTZ2=¢4
;2170 LEFT3=5
;2171
;2172 S1/=<57:55>, .DEFAULT=3
;2173
;2174
;2175 DIVD=0
:2176 ASHR=1
;2177 ASHL=2
;2178 ZERO=3
;2179 M SPARE=4
;2180 DIv=5
;2181 MUL+=6
;2182 -=7
;2183
: 2184  SMX/=<17:16>
;2185 EALU=0
;2186 FE=1
;2187 ALU=?
;2188 ALU.EXP=3

ICRC2 1L(03)
Hach1ne definition

' Machine definition

G S
Machine definition 14-Jan-82
14=-jan-82 15:30:16
: SCK, SGN, SHF, SI, 3SMX

: SCK, SGN, SHF, SI, SMX'’

:SC REGISTER CONTROL
sDEFAULT, HOLD
:LOAD SMX<09:00>

géGN CONTROLS

:SS ALU<15>

:SS_SD

:SD_NOT SD

:SD_SS

$SDZALU<15>, SS_SS.XOR.ALU<15>

$SDTALU<15>. SS_ _SS.XOR.ALU<T5>,.XO0R, IR<1>
;CLEAR BOTH

;ALU SHIFTER CONTROLS

;DEFAULT, SHF_ALU

s SHF ALU(LT) TINSERT SI CNTL
sSHF_ALU(R1), INSERT SI CNTL
sSHFZALU(DT: LO,L1,L2,L3), INSERT O
SSHF_ALU(R2), INSERT SI  CNTL
ZSHF_ALU(L3)

SHIFT INPUT CON;ROLS

: PSL<N> 031 ALU C31
H ALU 31 Q0 a31

: 0 0 D31

: 0 0 0

: Q31 Q31 ALU (31
H 0 ALU 0.1 0

: 1 ALU 0,1 1
sMIXER TO SC

SEALU <9:0>

;FE<9:0>

;ALU<09:00>
SALUKTS: 07>

he 1

VAX11/780 M1crocode :

Frame G5
PCS 01, FPLA OE, WCS1

Segzence 58 b 57 ;
age

i
t




12-ES0AA=124.0
; PIW124.MCR 600,1204]
. DEFIN .MIC r600.1204]

MICRO2

: DEFIN .MIC [600,1204]

H S
Machine definition 14-Jan~82

1L(03)

Machine definition

14=Jan-82 15:30

116

VAX11/780 H1crocode :

e 1 HS Se
PCS 01 FPLA OE, WCS1 4

: SPO, SPO.AC, SPO.ACN, SPO.ACN11, SPO.R

.T0C ' Machine definition : SPO, SPO.AC, SPO.ACN, SPO.ACN11, SPO.R"’
SPO/=<41:35>, .DEFAULT=0 :SCRATCH PAD OPCODE, 7 BITS
noP=0 *DEFAULT
LOAD LC.SC=6 ;LOAD LC, ADR=SCL[03:00]
WRITE.RC.SC=7 :WRITE RC, ADR=SCL[03:00]
SPO.AC/=<41:38> :4 FUNCTION BITS OF SPO FIELD
LOAD.LAB=1 :LOAD LA, LB FROM R(ACN)
LOAD.LA=2 ;LOAD LA_RN, HOLD LB
WRITE .RAB=3 ‘WRITE RA, RB (ACN)
SPO.ACN/=<37:35> :AC NUMBER IN SPO FIELD
$VAX MODE RA RB
SP1.SP1=0 :0 SP1 R SP1 R
SP2.SP2=1 1 SP2 R SP2 R
SP2.SP1=2 ;2 sP2 R SPT R
PRN=3 :3 PRN PRN
PRN+1=4 1A PRN+1 PRN+1
SC=5 ;5 SC<03:00> SC<03:00>
SP1+1=6 ;6 SP1 R+1 SP1 R+1
SPO.ACN11/2<37:35> ;AC NUMBER IN SPO FIELD -- 11 MODE
*=11 MODE RB
SRC.SRC=0 : 0 SRC R SRC R
DST.DST=1 P | DST R DST R
DST.SRC=2 ;2 DST R SRC R
: SRC.SRC=3 : 3 SRC R SRC R
SRC.OR.1=4 ;4 SRC R .OR. 1 SRC R .OR. 1
sC=5 ;S $C<03:00> SC<03:00>
SPO.R/=<41:39> ;SCRATCH PAD FUNCS WITH LOW 4 BITS OF SP AS ADR
LOAD.L(=2 :LOAD LC., ADR=SPO.RN
WRITE.RC=3 WRITE RC
LOAD . LAB=4 ;LOAD LA, LB
WRITE .RAB=5 SWRITE RA, RB
LGAD .LABT .WRITE.RC=6 ;LOAD LA, LBLR1], AND WRITE RCLRN]

LOAD.LC.WRITE .RAB1=7

;LOAD LCERN], AND WRITE RA, RB[R1]

nce 59
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1Z-ESOAA-124.0

: PIW124.MCR 600,1204]

: DEFIN .MIC [600,12043
.T0C b Machine definition

SPO .RAB/=<38:35>
RO=0

R1=1
R2=2
R3=3
R4=4
RS=5
R6=6
R7=7
=0C
FP=0D
SP=0E
R15=0F

SPO.RC/=<38:35>
T0=0
T1=1
12=2
13=3
T4=4
15=5
16=6
T7=7
LC.Sv=8
VA.SV=9
PTE . VA=0A
PTE.PA=0B
PC.SVv=0C
SC.Sv=0D
VA.REF=0E
MBIT.VA=OF
PTE .MASK=0F

SUB/=<65:64>, .DEFAULT=0
NGP=0
CALL=1
RET=2
SPEC=3

VAK /=<25:25>, .DEFAULT=0
NOP=0
L0AD=1

s DEFIN .MIC E600 1204]

15
Machine definition 14-Jan-82

he 1

ROZ2 1L(03) 14~Jan=-82 15:30:16 VAX11/780 H1crocode :

Mach1ne definition

: SPO.RAB. SPO.RC, SUB,
: SPO.RAB, SPO.RC, SUB, VAK''

;RA/RB LOCATIONS

R12 = ARGUMENT LIST POINTER

R13 = STACK FRAME POINTER

R14 = STACK POINTER

R15 = PC, TO SOF TWARE, SCRATCH TO UCODE

:RC LOCATIONS

;MEM MCMT SAVES LC HERE

;SUBROUTINE CONTROL

sDEFAULT

PUSH UPC OF THIS MICROINSTRUCTION
; ONTO USTACK

:'OR' TOP OF USTACK TO UPC

: AND POP USTACK
SREPLACE LOW 8 BITS OF NEXT
; UPC WITH SPECIFIER DECODE FROM

.
’

INSTRUCTION BUFFER

;DEFAULT
;LOAD VA

fFram
PCS 01

Se
FPLA CE. wcs134

uence 60
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J 5
22-ESQ0AA-124.0 ; DEFIN .MIC [600 1204] Machine definition 14-Jan-82 Fiche 1 Fram

J5 Sequence 61
;. PIW124.MCR 600,1204] ICRO2  1L(03) 14~Jan-8B2 15:30:16 VAX:1/780 Microcode : PCS 01 FPLA OFE, HCS134 Page 60
: DEFIN .MIC [600. 1204] Hach1ne definition : validity checks
:%%;2 .Toc " Machine definition : Validity checks"'
s 2277 .SET/VO=<.NOTL<NATIVE>1>
.s%;g LSET/VI=<NATIVE>
’ ;2280 BIN JRE=-ENABLE LISTING SPACE FOR BINARY OUTPUT
;2281 .CREF ;RE-ENABLE CROSS REFERENCE

12282  .LIST ;Re-enable full listing




2Z-ESQAA-124.0 . MACRO .MIC [600 1204] MACRO.M 14~

;. PIW124.MCR600,1204) CRO2 1L (03) 14-Jan-82 15:30:16

: MACRO .MIC [600,1204] MACRO.MIC
:2283 .T0C "MACRO.MIC"'
;2284 .T0C 'Revision 2.16"’
;2285 P. R. Guilbault
;2286

;2287  .NOBIN o . \

sggg .T0C ' Revision History''

;2290 ;02 Add variable region expressions

3229 : Add macro to support floating faults

;2292 ; Add macro to support Patch no. 088

22293 Add macro to support Patch no. 093

:229% Increase WCS region to 7k to make room for G& H

;2295 ; Change "SET.N.AND.Z'' to "N_AMX.Z_ T

:229% Change 'SET.NwZ'' to 'N&Z_ALU.VECC 0"

;2297 Add I_ALU'’

;2298 . Add ' PLS<C> _AMX0"*

2229 Resort macros

:2300 Re-do regions to get G & H into 1 chunk

;2301 ;0 Add macros to sugport new patches

:2302 ;00 Put macro here that was found in MULD

;2303 Put macro here that was found in CVTFIZ2

;2306 Edit and add tabs to allign macro definitions.

;2305 Add macros that were previousiy in MUL & MULP

;2306 Add macro for ACBD fix

12307 : Start of history

Fiche 1

Jan~-82
VAX11/780 mcrocode :

Frame K5
pPCs 01,

Seguence 62
FPLA OE, W(CS124

Page

61




ZZ-ESOAA-124.0 : MACRO .MIC [600 12041
1204]

: PIW124.MCR 600’ ICROZ2 1L(03) 14~Jan-82 15:30:16
: MACRO .MIC [600,1204] Hacro definition : Regions
;2308 .v0C ' Macro definition : Regions"’

;2309

;2310 o+ + + +
;231 I 0 Ok :
;2312 Do : : H
;2313 P : : :
2314 I H H H
;2315 2 ¢ to  PCS H
;2316 . : : :
;2317 I ! : :
;2318 N : : H
;2319 s 4095 1 4k :
;2320 ;s + 4 + +
;2321 SET/ZWCSRIL=1000 ;¢ 4096 0 4k H
12322 .SET/WCSRIH=113F ;! Vo _ ! Note :
;2323 F i to i DEC'S WCS region H
;2324 LSET/WCSR2L=1200 ; . 4 ; :
;2325 .SET/WCSR2H=17FF ; | 6143 ! 6k | H
;2326 ;4 + + +
:sggg .SET/WCSR3L=1800 ; g 6144 E 6k i g
;2329 F i to ! User or G&H W(CS H
;2330 R : ! :
2331 .SET/WCSR3H=1BFF ; ! 7167 | 7k i H
;2332 PR + + +
;2333 : 1€00 ;' 7168 ! 7k ! :
;2334 s H H H
;2335 I ! to | User W(CS ;
;2336 I : : :
: 2337 ;0 8191 ¢ 8k | :
;2338 ; 1FFF ; + + + +

Macro definition

L §
14-Jan

-82 iche 1
vAX11/780 M1crocode :

1140 to 11FF is
the FPLA trap
address region

frame

LS Se
PCS 01, FPLA CE, WCS124

uence 63

Page
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MmS5
2Z-£S0AA-124.0 HACRO -MIC [600 1204] Macro definition_  14-Jan-82 Fiche 1 Frame M5
; PIW124.MCR 60012041 I1R02 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA CE,
; MACRO .MiIC £606 1204] Macro def1n1t10n : Register transfer macros

:%339 .TOC v definition

Seguence 64
Page 63

: Register transfer macros'’

-1

*AMX/RAMX . OXT,DT/LONG,ALU/NOTA"*

ALUZ0(A)  AMX/RAMX . OXT,DT/LONG, ALU/A"" N
ALUZ0+D *'AMX/RAMX . OXT ,DT/LONG, RBMX/D ,BX/REMX ,ALU/A+8"
ALUZ0+D+1 | AMX/RAMX_OXT_D .DT/LONG, RBMX/D ,BMX/REMX ,ALU/A+B+1
ALUZ0+K(] ' KMX/@1 BMX/KMX , AMX, RAMX .OXT ,DT/LONG, ALU/A+B"
ALUTO+KL1+1 ' KMX/@1 JBMX/KMX AMX/RAMX.OXT .DT/LONG, ALU/A+B+1"*
ALUZ0+LB+1 *'AMX/RAMX. OXT,DT/LONG, BMX/LB,ALU/A+B+1

ALUTO+LC *'AMX/RAMX . OXTDT/LONG .BMX/LC.ALU/A+8""
ALUZO+LC+1 AMX/RAMX. OXT . D T/LONG .BMX/L C ,ALU/A+8+1
ALUZQ+MASK+1 * AMX/RAMX . OXT . DT/LONG BMX/MASK ALU/A#B#1"*
ALUZ0+Q *AMX/RAMX . T, DT/LONG, RBMX/Q, BMX/RBMX , ALU/A+B'*
ALUZ0+Q+1 * AMX/RAMX . OX\ - DT/LONG. RBMX/Q ,BMX/RBMX - ALU/A+B+1
ALUZ0~D *'AMX/RAMX . OXT , DT/LONG, REMX/D .BMX/REBMX . ALU/A-B""
ALUZ0~D~1 *'AMX/RAMX . OXT DT/LONG. RBMX/D . BMX/REMX , ALU/ A-B~1
ALUZ0-KL] AMX/RAMX . OXT .DT/LONG, KMX/@1 ,BMX/KMX , ALU/A-8"
ALUZ0-K[1-1 ' XMX/@1 ,BMX/KMX  AMX/RAMX .OXT . T/LONG, ALU/A-B-1""
ALUZ0-LE 'AMX/RAMX.OXT, D /LONG, BMX/LB,ALU/A-8"*

ALUZ0-LC *AMX/RAMX . OXT . DT/LONG ,BMX/LC . ALU/A~B"*

ALUZ0-LC-1 AMX/RAMX . OXT,DT/LONG,BMX/L < ALU/A~B~1*"

ALUZ0-G 'AMX/RAMX . OXT /D T/LONG, RBMX/Q ;BMX/RBMX , ALU/A=8'"*
ALUZ0-Q-1 | AMX/RAMX. OXT - DT/LONG. REMX/ Q. B/ REMX _ALU/A-5-1""
ALUZOCID *ALU/@1 ,AMX/RAMX. OXT, LONG, BMX/REMX . RBMX/D
ALUZOCILC 'ALU/a1 _AMX/RAMX . 0XT ,LONG, BMX/LC"*

ALU_D *RAMX/D , AMX/RAMX , AL U/A’

' RBMX/D ,BMX/RBMX ,ALU/B"
22366  ALU_D+K[] " RAMX/D , AMX/RAMX , KMX/@1 ,BMX/KMX ,ALU/A+8"’
12367  ALU_D+K[]+1 "RAMX/D , AMX/RAMX  KMX,/ 31 ,BMX/KMX  ALU/A+B+1" "
;2368  ALU_D+K[].RLOG " AMX/RAMX ,RAMX/D ,KMX/31 ,BMX/KMX ,ALU/A+8.RLOG"’
: ALU_D+LB RAMX/D ,AMY./RAMX ,BMX/1 B ,ALU/A+B"’
;2370  ALU_D+LC " RAMX/D , AMX/RAMX BMX/LC ,ALU/A+E '’

%
$
|

12371 ALUID+LC+] RAMX/D - AMX/RAMX.BMX/LC ALU/A$B41"*

: ALUTD+LC+PSL .C RAMX/D L AMX/RAMX . BMX/L C ALU/A+BSPSL.C'*

12373 ALUTD+Q RAMX/D - AMX/RAMX . REBMX/Q , SMX/REMX , ALU/A+B"*
237, ALUID+Q+1 * RAMX/D  AMX/RAMX REMX/Q ,BMX /RBMX , ALU/A+8+1"*
2375 ALUID+Q+PSL.C *ALU/ASBPSL . C , AAX/RAMX .BMX/REMX . RAMX/Q, RAMX/D"
:2376  ALUZD+RLOG *ALU/A+B , 54X/ RAMX ,RAMX/D ,.BMX/0 MSC/READ -RLOG'”

L]
N
W
~N
N
l

;2377  ALU_D-KL] " RAMX/D , AMX/RAMX ,KMX/@1 ,BMX/KMX ,ALU/A-B"
;2378  ALU_D—K[3-1 RAMX/D , AMX/RAMX ,KMX/@1 ,BMX/KMX ,ALU/A=8~1""
;2379 ALU D-LB RAMX/D , AMX/RAMX ,.BMX/LB ,ALU/A-B"'

: D-LB RLOG RAMX/D , AMX/RAMX ,.BMX/LB ,ALU/A-8.RLOG"’

RAMX/D , AMX/RAMX

BMX/L S ALU/A-B"
RAMX/D , AMX/RAMX

BMX/LC ,ALU/A-B-1"’ ,

RAMX/D , AMX/RAMX , REMX/Q . BMX /RBMX , ALU/A~B"*

; RAMX/D , AMX/RAMX ,REMX/Q MX/RMX,ALU/A-B-V'

;2385  ALUCD.OXTL] RAMX/D - AMX/RAMX . 0XT,DT/81,ALU/A” \
;2386 ALU D.OXTLI+K[] " RAMX/D , AMX/RAMX . OXT,DT/a1 . KMX/@2, W/Kﬂ)é ¢ALU/A+B

"% %Y % RN

L]
~N
&
N
;
l
o
[
L
(]
A

;2387  ALUTD.OXTLJ+LC *'ALU/AHS, AMX/RAMX. OXT . DT/@i , RAMX/D ,BMX/L

;2388 ALU_D OXTL1+Q VALU/A+B  AMX/RAMX, OXT  DT/@1 ,RAMX/D ,BMX/RBMX ,RBMX/Q"
;2389  ALU_D.OXTLI-K[] " RAMX/D , AMX/RAMX, OXT,DT/0 ,KMX/82 . BMX/KMX , ALU/A~B'*
;2390 ALU_D.OXTL]-Q * RAMX/D , AMX/RAMX . OXT,DT/@1 , RBMX/Q , BMX/RAMX ,ALU/A=B"*

.:2391 ALU_D.OXTC].AND . K[]
;2392  ALUZD.OXTLJ].ANDNOT.K[]
;2393  ALU_D.OXTL].OR.Q

"RAMX/D . AMX/RAMX . OXT.DT/a1 . KF</@2 ,8MX/KMX , ALU/AND""
"ALU/ANDNOT AMX/RAMX . OXT,DT /@1, RAMX/D ,BMX/KMX ,KMX/@2"*
"RAMX/D ,AMX/RAMX, OXT,DT/81,BMX/REBMX , AL U/OR""




22-ESOAA=124.0
: P1W124.MCR 600
: MACRO .MIC [606 1204

:23%

ALU_D.AND .K[]

ALU_D ./ ND .MASK
ALU_D .ANDNOT .K (]
ALU_D.ANDNOT . gASK

it

sgsg

xbrx

§ 4
I
d

EEEEEEE

ALU D -ORNOT .MASK
ALU_D.SXTL]
ALUTD.SXTLI+KI]
ALU_D.SXTLI+Q
ALU D.SXTLI.ANDNOT.K[]
U_D.SXTCI.AND.KL2
ALU D.XCR.K[]
ALU_D.XOR.LC
ALU_D.XOR.Q
ALU_D.XOR.RCL]
ALU D.XOR.RL]
ALLY_ ~pEIKE]
ALU_DLILB
ALU_DLJLC
ALU_| DL 1Q
ALU_ kL[]
ALUTLA
ALU_LA+K[]
ALU_LA+KLI+
ALU LA+K[].RLOG
U_LA+LB
LA+LC
LA+LC+}
ALU _LA+LC+PSL.C
ALU_LA+Q
ALU_LA-P
ALU_LA=D=1
ALU LA-KL
ALu_LA-KL]-1
ALU_LA-K[J.RLOG
ALU LA’LC
ALU_LA-Q
ALU_LA-Q-1
ALU LA AND kL[]

ALU
ALU LA . ANDNOT .MASK
U_LA.OR.K[]
ALU LA.XOR.LC
ALU_LAL3D
ALU_LACILB
ALU_LALSQ
ALU_LB
ALU_LC
ALU_NOT.D
ALU_NOT.K(]

[)

ALU
ALU

llllllllll-llllllillllll

: MACRO .MIC [£600,1204]
1204] MICRO2 1L (03)
Macro definition

Macro definition_ 14~Jan-82 iche 1
14~Jan-82 15:30:16 VAX11/780 Mlcrocode :
: Register transfer macros

" RAMX/D , AMX/RAMX , KMX/21 ,BMX/KMX , AL U/AND"*

* RAMX/D ; AMX/RAMX ; BMX/MASK , ALU/ARD™*

* RAMX/D - AMX/RAMX - KMX/31 , BHX/KMX , ALU/ANDNOT"

I RAMX/D AN/ RAMX BMX/MASK ALU/ANDNOT .
' RAMX/D ; AMX/RAMX ,REMX/Q , BMX/REMX, ALU/ANDNOT

RAMX/D AMX/RAMX .BMX/L C -ALU/OR'*

frame
pPCs 01,

N5
FPLA

RAMX/D ,AMX/RAMX ; REMX/Q - BMX /RBMX ,ALU/OR" "

* RAMX/D ; AMX/RAMX _ SPO.R/LOAD . LC, SPO.RC/@1,BMX/LC . ALU/OR""
RAMX/D - AMX/RAMX ; BMX/MASK , AL U/ ORNOT*
RAMX/D . AMX/RAMX .SXT,DT/a1 , ALU/A"*

RAMX/D ,AMX/FAMX . SXT DT /a1 - KMX/@2 BHX/KMX , ALU/A+8"*
RAMX/D , AMX/RAMX - SXT DT /a1  BMX/RBMX  ALU/A+S

RAMX/D L AMX/RAMX - SXT DT /@1 L ALU/ANDNOT ,BMX/KMX , KMX/82"*
RAMX/D  AMX/PAMX . SXT DT /@1 . KNX/@2 ,BMX/KMX , ALU/AND""
RAMX/D _AMX/RAMX KMX/@1 , BMX/KMX , ALU/XOR'"

RAMX/D - AMY./RANX . BMX/L C -ALU/XOR ,

RAMX/D ;AMX.'RAMX ; REMX/Q ; BMX /REMX , ALU/XOR'"*
RAMX/D ; AMX/RAMX ; SPO.R/LOAD . LC, SPO.RC/a1,BMX/LC ,ALU/XOR'*
RAMX/D _AMX/RAMX . SPO.R/LOAD _LAB, SP0.RAB/@1,BMX/(B,ALU/XOR"
RAMX/D JAMX/RAMX .KMX/@2 ,BMX/KMX _ALU/@1"*

'ALU/31 _AMX/RAMX . RAMX/D _BMX /LB'*

' RAMX,'D ZAMX/RAMX JBMX/L C -ALU/@1"*

* RAMX/D ; AMX/RAMX ;RBMX/Q ;BMX/REMX , ALU/81"*

*XMX/a1 ,BMX/KMX , ALU/B'*

“AMX/LA JALU/A’"

“AMX/LA . KMX/@1 BMX/KMX , ALU/A+B'*

"ALU/A+B+1 AMX/LA BMX/KMX KMA/a1"*

“AMN/LA  KMX/@1 ,BMX/KMX , ALO/A+B.RLOG""
*AMX/LA . BMX/LB; ALU/A+8""

*ALU/A+E, AMX/LA , BMX/LC"*

VALU/A+B+1, AMX/LA BMX/LC"'
"ALU/A+B#PSL . C , AMX/LA,BMX/LC''
“ALU/A+B, AMX/LA , BMX/RSMX  REMX/Q" "
“AMX/LA , REMX/D , BMX/REFX , ALU/A-B""

“AMX/LA REMX/D ,3MX/FEMX  ALU/A-B-1"* -
"AMX/LA . KMX/@1 ,BMX/KMX , ALU/A-B""

"AMX/LA KMX/@1 . BMX/KMX s ALU/A-B-1""

'AMX/LA KMX/@1 ,BMX/KMX ALJ/A-8.RLOG"*

“ALLI/A=8, AMX/LA ,BMX/LC”"

"ALU/A~B, AMX/LA ,BMX/RBMX , RBMX/0"

"R_U/A-B 1, AMX/LA BMX/RBHX  RBMX/Q"*

"AMX/LA  KMX/a1 , BMX/KMX , ALU/ AND'*

"ALU/AND ,AMX/i A BMX/LC"*

"AMX/LA , KMX/@1 ,BMX/KMX , ALU/ANDNOT"*

“AMX/LA ,5MX/MASK , AL U/ ANDNOT "

AL U7OR JAMX/ LA, BMX/KMX , KMX/@1"*

"AMX/LA ,BMX/LC . ALU/XOR”"

*AMX/LA ;RBMX/D , BMX/REBMX , ALU/1"*

“AMX/LA ,BMX/LB,ALU/a1"*

*AMX/LA REMX7Q BMX/RBMX , ALU/@1""

'BMX/LBALU/B

'BMX/LC ,ALU/B""

"ALL/NOT 2, AMX/RATAX , RAMX /D'

BMX/KMX ,KMX /31 , ALU/ORNOT , AMX/RAMX . OXT ,DT/LGNG'*

> = % & &8 ® omeomow e ® e =

Se ce
CE. UCS134
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22-£S0AA-124.0

: PTW124.MCR 600 °1204]
. MACRO .MIC C600.1204]

ALU MJT LRCC]
PACK.FP
ALU _PC
ALUZQ
ALU_Q(B)
ALUZQ+K[]
ALU_Q+K[]+1
ALU_Q+LB
ALY Q*LB*T
ALU_Q
ALU 0+LC+1
ALU_Q+LC+PSL.C
ALU_Q+MASK
ALU_Q-D
ALU_Q-D-1
ALU_Q-K[]
ALU_Q~LB
ALU_Q~LC
ALU Q-MASK~1
0 OxTL]
Q.OXTL]+D
ALU 0 OXTL]+D+1
ALU_Q.OXTEI+KE]
ALU_Q.OXTL]-D
ALU Q.OxTCI-K[]

ALU 0 OXTC].O0R.D

UZQ-AND.D
ALu_a AND.K[]
ALU_Q.ANDNOT.K[]
ALUZQ . ANDNGT .MASK
ALUZQ. ANDNOT.RC]
ALUZQ.0OR.KL[]
ALUZQ-OR.LC
ALUZQ.ORNOT .K[]
ALUZQ.SXTF 1
ALUZQ.SXTLI+L]
ALUZQ.SXTLI+LB

ALU_Q. SXTLJ+LB+1
ALUZQ. SXTCJ+PC

ALU_! O SXTLJ.ANDNOT.K[]

ALU_Q.XOR.D
ALUZQ.XOR.K[]
ALUZQ.XOR.LC
ALUZQ.XOR.RCL]
ALU_ af 10
ALUTR(DST)

ALU_R(SC).ANDNOT.K[]
ALY _| "R(SP1)+K[].RLOG

ALUZRC (S0
ALUZRCL]
AL _RLOG
U_RL]
U “RCI-KT]

: MACRO .MIC (600, 1204] B6 Sequenc
208 ony ML e . 16 2" BG11/780 Microeode © PCS 0T, FPLA OF, WCST3Z
Macro definition

U_Q.0XTL].ANDNOT .K[]
ALU Q.0XTCL].0R.K[]

: B 6
Macro definition -Jan-82 he 1 Frame
: Register transfer macros

*"SPO.R/LOAD.LC,SPO.RC/@1,BMX/LC,AMX/RAMX. OXT ,DT/LONG,ALU/ORNOT"*
" BMX/PACKED, FL.AL usB'"

‘BMX/PC,ALU/B"
* ‘RAMX/Q, AMX/RAMX ,ALU/A’
* RBMX/Q,BMX/RBMX ,ALU/B"

* RAMX/Q , AMX/RARX , KX/ 81 (BMX/KNX AL U/ASE:

*'ALU/A+B+1 , AMX/RAMX, RAMX/Q ,BMX/KMX , KMX /21"’

' RAMX/Q, AMX/RAMX ,BMX/LB, ALU/AS'"

" RAMX/Q L AMX/RAMX -BMX/ LB ALU/A+8+1

* RAMX/Q  AMX/RAMX . BMX/L C AL U/A+8

“'ALU/A+S+1, AMX/RAMX RAMX/Q ,BMX/LC"*

*'ALU/A+B+PSL . € AMX/RAMX ,RAMX/Q, BMX/LC"*

"'ALU/A+S, AMX/ RAMX ,RAMX/Q, BMX/MASK'*

" RAMX/Q, AMX/RAMX , REMX/D , BMX/REMX  ALU/A<B"*
*'ALU/A-B8~1,AMX/RAMX ,RAMX/Q , BMX/REMX , RBMX /D"

' RAMX/Q, AMX/RAMX , KMX/@1 ,BMX/KMX , ALU/A-B'*

* RAMX/Q_ AMX/RAMX  BMX/ LB ALU/A-B""

" RAMX/Q, AMX/RAMX , BMX/L C . ALU/A

AL A~ AP RARN AN/ QB /MASK'

' RAMX/Q , AMX/RAMX . OXT,DT/@1 ;ALU/A"*
*'ALU/AHS , AMX/RAMX . OXT,DT/@ ,BMX/RBMX  RBMX/D , RAMX/Q"*
*'ALU/A+8+1  AMX/RAMX. OXT . DT/a1,BMX/RBMX , RAMX/Q  RBMX /D" *
*'ALU/A+B , AMX/RAMX.. OXT ,DT/@1,RAMX/Q, BMX/KMX .kMX/32"*
*'ALU/A-B - RAMX/Q, AMX/RAMX . OXT,DT/@1 .BMX/REMX’*
'ALU/A-B, AMX/RAMX.. OXT , DT/@1 ,RAMX/Q ,BMX/KMX , KMX/32
'ALU/ANDINOT , AMX/RAMX . OXT,DT/@1  RAMX/Q ,BMX/KMX , KMX/32"
*'ALU/OR , AMX/RAMX . OXT ,DT/81 ,RAMX/Q ,BMX/KMX ,KMX/@2"*
*'ALUI/OR ; AMX/RAMX . OXT . DT/@1 ,RAMX/Q ,BMX/RBMX , RBMX/D"

* ‘AMX/RAMX ,RAMX/Q , BMX/REMX . RBMX/D , ALU/AND'*

" RAMX/Q, AMX/RAMX KMX/31,BMX/KMX , ALU/AND""

 RAMX/Q . AMX/RAMX . KMX/@1 , BMX/KMX  ALU/ANDNOT"*
 RAMX/Q . AMX/RAMX . BMX/MASK , ALU/ANDNOT**

* ‘ALU/ANDNOT , AMX/RAMX , RAMX/Q ,BMX/LB, SPO.R/LOAD . LAB, SPO. RAB/a1"*
' RAMX/Q, AMX/RAMX , KMX/@1 ,BMX/KMX , ALU/OR™

" RAMX/Q - AMX/RAMX  BMX/LC, ALU/OR"

*‘ALU/ORNOT , AMX/RAMX , RAMX/Q , BMX/KMX, XMX/31"*

*'ALU/A, AMX/RAMX, SXT.DT/a1 . RAMX/Q"*

" RAMX/Q, AMX/RAMX. SXT,DT/@1 ,KMX/@2 ,BMX/KMX  ALU/A+B'*

' RAMX/Q, AMX/RAMX . SXT . DT/@1 ;8MX/LB . ALU/A+8""

* RAMX/Q . AMX/RAMX . SXT .DT/@1 .BMX/LB.ALU/A+B+1""

' RAMX/Q. AMX/RAMX . SXT . DT/@1 ,BMX/PC ALU/A+3

*'ALU/ANDNOT , AMX/RAMX . SXT , RAMX/Q  BYX/KMX  KMX /@2 ,DT/a1""
* RAMX/Q, AMX/RAMX , BMX/RBMX , RBMX/D , ALU/ XOR

RAMX/Q , AMX/RAMX , KMX/@1 ,BFAX/KMX , ALU/XOR'*

RAMX/Q AMX/RAMX BMX/L C ,ALU/XOR"

RAMX/Q AMX/RAMX ; SPO. R/(0AD. LC, SPO.RC/@] .BMX/LC  ALU/XOR"*
 RAMX/Q AMX/RAMX ; RBMX/D . BMX/REMX ,ALU/@1" " ,
*'SPO.AC/LOAD . LAB SPO.ACN11/DST. DST  AMX/LA  ALU/A'" .
'SPO.AC/LOAD - LAB, SPO. ACN/SC , AMX/LA.KMX/31 .BMX/KMX , ALU/ ANDNOT

*'SPO.AC/LOAD.LAB, SPO. ACN/SF" SP1, aMX/LA,KMX/@1,BMX/KMX ,ALU/A+B .RLOG""

*'SPO/LOAD. L C . SC,BMX/LC ALY/

*'SPO.R/LOAD. LC,SP0.RC/d1 BHX/LC ALU/B'*

*BMX/0,ALU/B ,MSC/READ.RLOG"*

SPO.R/LOAD. LAB, SPO.RAB/31,AMX/LA ,ALU/A’’
*'SPO.R/LOAD. LAB, SPO.RAB/@1 ,AMX/LAKMX/22, BMX/KMX , ALL/A-B""
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Macro definition Jan=-82 iche 1 frame
14=Jan=-82 15:30: 16 VAX11/780 mcrocode : PCS 01,
: Reyister transfer macros

**SPO.R/LOAD.LAB,SPO.RAB/@1,AMX/LA ,KMX/ a2 BMX/KHX,ALU/AND
*'SPO.R/LOAD. LAB, SPO.RAB/@1 . AMX/LA .BMX/L C . ALU/AND"" .
*'SPO.R/LOAD. LAB. SPO.RAB/@1 . AMX/LA . KMX/@2 , BMX/KMX,, ALU/ANDNOT
*'SPO.R/LOAD. LAB. SPO.RAB/@1 . AMX/LA ,BMX/MASK , ALU/ANDNOT' .
"'SPO.R/LOAD.LAB,SPO.RAB/@1 ,AMX/LA  KMX/a@2 ,BMX/KMX ,ALU/CR""
" 'ALU/ORNOT, AMX/LA,BMX/KMX , SPO.R/LOAD . LAB, SP0.RAB/a1 JMX/ B2
*'SPO.R/LOAD.LAB, SP0.RAB/@1,AMX/LA, KMX/32 , BMX/KMX ,ALU/XOR

* 'VAK/NOP ,MCT/WRITE.P,DT/@1 ,DK/NOP**

* VAK/NOP .MCT/WRITE . V.WCHK MSC/a1, DK/NOP**
*MCT/EXTWRITE .P,LONG, VAK/NOP , DK/NOP" *

" VAK/NOP,MCT/WRITE.V.WCHK, DT/INST DEP,DK/NOP"*
' VAK/NOP ,MCT/WRITE.V.WCHK .DT/@1,DK/NOP'*

* VAK/NOP.MCT/LOCKWRITE.V. XCHK,DT/a1,DK/NOP"*

' VAK/NOP ,MCT/WRITE.V.NOCHK ,DT/a1.DK/NOP"*

" RAMX/D , AMX/RAMX ,RBMX/Q ,BMX/RBMX ,ALU/A+B, SHF /ALU, DK/ SHF ,QK/SHF**
*BMX/PC ,ALU/B, SHF /ALU, DK/ SHF , SPO.R/WRITE .RC,SPO.RC/a1’
" VAK/LOAD, SHF 7ALU, DK/ SHF**
' RAMX/D AMX/RMX LBMX/LC . ALU/A+B, VAK/LOAD , SHF /ALU,DK/SHF**
'D_D+Q, VAK/LOAD'*
* REMX/D , AMX/RAMX ,KMX/@1 , BMX/KMX,, ALU/A=B,VAK/LOAD, SHF /ALU,DK/SHF"*
TAMX/LA.ALU/A, VAK/LOAD, SHF /ALU, DK/ SHF"
'BMX/LB,ALU/B,VAK/LOAD , SHF /AL J,DK/SHF'*
* RAMX/Q . AMX/RAMX ,ALU/A , VAK/LGAD ,DK/Q"*
" RAMX/Q . AMX/RAMX . BMX/PC . OR.. LB, ALU/A+B, VAK/LOAD , SHF /ALU, DK/SHF"*

' 'VAK/NOP ,MCT/READ.V.RCHK ,DT/a1 ,DK/NOP"*

' VAK/NOP ,MCT/READ.V. IBCHK ,DT/@1,DK/NOP"’
"'VAK/NOP ,MCT/LOCKREAD.V.WCHK ,DT/@1,DK/NOP"’
' VAK/NOP ,MCT/READ .V .NOCHK ,DT/a@1,DK/NOP"*

' 'VAK/NOP ,MCT/READ.P,DT/@1 ,DK/NOP'*

*'VAK/NOP ,MCT/READ.V.WCHK ,DT/@1,DK/NOP"*

"DK/CLR""

*'AMX/RAMX . OXT ,DT/LONG,KMX /@1 ,BMX/KMX , ALU/A+8+1 , SHF /ALU, DK/SHF'*

*'AMX/RAMX . OXT .DT/LONG.BMX/LC .ALU/A+B+1, SHF /ALU. DK/ SHF"*

*‘AMX/RAMX - OXT ;DT/LONG., RBMX/D ,BMX/RBMX . ALU/A-B,, SHF /ALU, DK/SHF*
‘AMX/RAMX . OXT .DT/LONG.KMX/a1.BMX/KMX , ALU/A=B, SHF /ALU DK /SHF'*
AMX/RAMX . OXT ,DT/LONG. RBMX/Q ,BMX/RBMX , ALU/A=8, SHF /ALU. DK/SHF**

"ALU 0-Q-1,D0_ALU’

*DK/ACCEL ,ACF/SYNC'*

*'SHF /ALU. DK/ SHF""

*'SHF /ALU. DK/ SHF ,FL"*

*'SHF /1.EF T,DK/SHF*"

*'SHF /ALU.DT,DT/LONG,CK/SHF""

*'SHF /LEF T3,DK/SHF

*'SHF /RIGHT .DK/SHF "’

*'SHF /RIGHT2 , DK/ SHF **

'D_K[.20]"

"VIK/NOP MCT/READ.V.IBCHK ,DT/INST,DEP,DK/NOP"*
* VAK/NOP ,MCT/LOCKREAD. V . WCHK ,MSC/@1 , DK/NOP"*

' VAK/NOP .MCT/READ . V. WCHK ,MSC/a1,DK/NOP""
"'VAK/NOP ,MCT/READ,V .RCHK ,MSC/a1,DK/NOP"’
"RAMX/D , AMX/RAMX ,ALU/A, SHF /ALU DK/ SHF .FL"’
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Macro definition Jan-82 iche 1 Frame
14~Jan-82 15:30: 16 VAX11/780 l'hcrocode pPcs 01,
: Register transfer macros

" RAMX/D ,AMX/RAMX ,KMX/31 ,BMX/KMX ,ALU/A+8, SHF/ALU,DK/SHF'*
" RAMX/D , AMX/RAMX ,KMX/ 21 BMX/KMX; ALU/A+8+1 SHF/ALU DK/ SHF
RAMX/D , AMX/RAMX . BMX/LB , ALU/ A+B , SHF /ALU DK/SHF“

" RAMX/D, .AMX/RAMX . BMX/L C ,ALU/A#B , SHF/ALU,DK/SHF "
RAMX/D . AMX/RAMX . BMX/L C . A"_J/AB+PSL . C ,SHF /ALU, DK/ SHF

* RAMX/D . AMX/RAMX , FBMX/Q , BMX /REMX , ALU/A+B , SHF /ALY, DK/ SHF**

* RAMX/D , AMX/RAMX, RBMX/Q , BMX/RBMX , ALU/A+B+1, SHF /ALU, DK/ SHF '
" RAMA/D, - AMX/RAMX . KMX/@1 .BMX/KMX ,ALU/A-8, SHF/ALU DK/SHF**

D6 S nce 68
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RAMX/D AHX/RAHX.MX/LC.ALU/A-B SHF/ALU. DK/SHF .
RAMX/D . AMX/RAMX ,REMX/Q . BMX/REMX , ALU/A-B , SHF /ALU, DK/SHF""
RAMX/D, AMX/RAMX , RBMX/Q  BMX/RBMX , ALU/A-B=1, SHF /ALU, DK/ SHF**
RAMX/D . AMX/RAMX . OXT,DT/@1 ,ALU/A . SHF /ALU, DK/SHF"*
RAMX/D . AMX/RAMX . OXY .DT /31 .KMX/@2 H'IX/W.ALU/MB SHF /ALU,DK/SHF*"
'ALUZA+S, AMX/RAMX . OXT.DT/at , BMX/REMX , RGMX/Q,D_ALU"
* RAMX/D , AMX/RAMX. OXT DT /a1 aqx/m.Aw/Aoan D ALY
* RAMX/D . AMX/RAMX. OXT . DT /@1 . KMX/@2 ,BMX/KMX , ALU7ARDNOT , SHF /ALU DK/ SHF**
" RAMX/D - AMX/RAMX . OXT -DT/a1 - RBMX/G .BMX/RBMX, AL U/OR , SHF /ALU, DK/ SHF
' DK/ SHE ,ALU/XOR , SHF /ALU , AMX/RAMX . OXT , RAMX/D, D T/@1 .RBMX/Q, BMX/REMX"*
* RAMX/D . AMX/RAMX. OXT DT /a1, SPO.R/LOAD.LC, SPO.RC/@2,BMX/LC . ALU/XOR, SHF /ALU,DK/SHF**
* RAMX/D . AMX/RAMX,KMX/@1 ,BMX/KMX , ALU/AND , SHF /ALU, DK/ SHF **
* RAMX/D AMX/RAMX . KMX/@1 JBMX./KMX ; ALU/AND  SHF /ALU.DT ,DT/LONG, DK/SHF**
 RAMX/D - AMX/RAMX;KMX/@1 -BMX /KMX . ALU/AND  SHF /RIGHT , DK/ SHF "
' RAMX/D , AMX/RAMX ,BMX/L . ALU/AND , SHF /ALU, DK/ SHF
* RAMX/D L AFX/RAMX ,BMX/MASK . ALU/AND , SHF /ALU DK/ SHF* *
* RAMX/D . AMX/RAMX ,REBMX/Q , BRX/RBMX , ALU/AND . SHF /ALU., DK/SHF**
* RAMX/D ., AMX/RAMX . SPO.R/L0AD . LC, SPO.RC/a1 .BMX/LC,ALU/AMD , SHF /ALU, DK/ SHF"*
* RAMX/D . AMX/RAMX .KMX/27 , BMX/KMX , ALU/ANDNOT , SHF /AL U, DK/ SHF**
* RAMX/D . AMX/RAMX BMX/L C . 'J/ANDNOT , SHF /AL U.DK/SHF "
* DK/ SHF , ALU/ANDNOT , AMX/RAmX , RAMX/D ,BMX/KMX .KMX/ .4 , SHF //LU"*
* RAMX/D . AMX/RAMX , RAMX/Q ,BMX/RBMX , ALU/ANDNOT , SHF /ALU, DK/ SHF* *
,mégrw/w 7SP0.R/LOAD.LC,SPO.RC/a1,BMX/LC,ALU/ANDNOT , SHF /ALU,DK/SHF**
"DK/LEFT2"’
‘D_D.OR.K[.307""
*RAMX/D , AMX/RAMX , KMX/@1 ,BMX /KMX , ALU/OR, SHi /ALU DK/SHF**
* DK/ SHF . ALU/OR , AMX/RAMX . RAMX/D , BMX/KMX .KMX/ . 1, SHF /ALU’*
 DK/SHE ,ALU/OR , AMX/RAMX  RAMX/D, BMX/KMX;KMX/ . 2 . SHF /ALU"*
* RAMX/D . AMX/RAMX ,RBMX/Q _BMX /RBMX , ALU/OR, SHF /AL U, DK/SHF**
* RAMX/D . AMX/RAMX . SPO.R/LOAD.LC,SPO.RC/ai , BMX/LC.ALU/OR, SHF /ALU,DK/SHF"*
*'ALU/OR, AMX/RAMX .RAMX/D ,BMX /LB, SPO.R/LOAD . LAB, SPO. RAB/31,DK/SHF " *
'm% ?ﬂX/RMX BMX/MASK , ALU/ORNOT , SHF /ALU, DK/SHF ' *
D, BMX/RBMX,ALU/B, SHF /RIGHT , DK/ SHF**
"ox/mcmz
' DK/BYTE . SWAP" *
* RAMX/D , AMX/RAMX. SXT,DT/a1,ALU/A., SHF /ALU. DK/ SHE**
RAMX/D . AMX/RAMX. SXT.DT/a1.ALU/A . SHF /RIGHT ,DK/SHF '’
RAMX/D, AMX/RAMX ,KMX/@1 ,BMX /KMX , ALU/XOR, SHF /ALU, DK/SHF "’
.'RMX/D.N'X/RAMX BMX/L C .ALU/XOR . SHF /ALU. DK/ SHF’
RAMX/D . AMX/RAMX , RBMX/Q ,BMX /RBMX , ALU/XOR , SHF /ALU, DK/SHF"*
'DK/DAL.SV'*
' DK/DAL . SC""
" RAMX/D , AMX/RAMX , KMX/@2 ,BMX /KMX , ALU/@1, SHF /ALU, DK/ SHF**
" RAMX/D , AMX/RAMX .BMX/MASK , ALU/a1 , SHF /ALU DK/ SHF** .
RAMX/D . AMX/RAMX .RBMX/Q , BMX /RBMX , ALU/ 81, SHF /ALU,DK/SHF*"*
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: Register transfer macros

' MCT/READ . INT . SUM, DK/NOP"* N

' XMX/@1,8MX/KMX, ALU/B, SHF /ALU,DK/SHE"*

* XMX/@] ,BMX/KMX,ALU/B ; SHF /RIGHT ,DK/SHF

' XMX/@1 ,BMX/KMX ALU/B , SHF /RIGHT , DK/SHE"*

*'AMX/LA.ALU/A, SHF JALUDK/SHF"*

*AMX/ LA ALU/A  SHF /ALU - DK/ SHF .FL ,

" AMX/LAREMX/D ,BMX/REMX  ALU/A$B+PSL . C s SHE /ALU, DK/SHF "

DK/ SHE ;ALU/A=B.AMX/LA , BMX/RBMX , RBMX/ D, SHF /AL()"

/LA R/ @1 BN AL A= SHE/AL U D SHE.

*AMX/ LA, KMX/@1 , BMX/KMX .ALU/AND , SHF /ALU, DK/ SHF**
*'AMX/LA.ALU/A , SHF /RIGHT DK/ SHF "

* BMX/LB_ALU/B . SHF /ALU , DK/ SHF 5

* BMX/PC . OR.LB ;ALU/B, SHF /ALU, DK/SHF

" BMX/LC,ALU/B.SHE /ALU, DK/SHE™ *

* BMX/LC . ALU/B  SHF /ALUDK/SHF .FL"*

" RAMX/D . AMX/RAMX , ALU/NOTA,, SHF /ALU DK/ SHF " * 3
' XMX /@1, BMX/KMX  AMX/RAMX . OXT ,DT/LONG. ALU/ORNOT , SHF /ALU , DK/ SHF
" BMX/MASK , AMX/RAMX . OXT ,DT/LONG, ALU/ORNOT , SHF /ALU, DK/ SHF **

' RAMX/Q  AMX/RAMX , ALU/NOT A, SHF /ALU DK/ SHF *
*LA_RAL@11,AMX/LA,ALU/NOTA,D_ALU'*

- BMR/PACKED. FL ,ALU/B, SHF /ALU;DK/SHF""

* BMX/PACKED. FL ,ALU/B SHF /LEF T .DK/SHF"*

' BMX/PC,ALU/B, $HE /ALU, DK/ SHF "

| BX/PCALU/B, SHF /LEFT,DK/SHF"*

* RAMX/Q, AMX/RAMX , ALU/A, SHF /ALU.DK/SHF .FL"* ,

* RAMX/Q AMX/RAMX ,REMX/D , BMX/RBMX , ALU/A*B,, SHF /ALU,DK/SHF **
 RAMX/Q  AMX/RAMX , KMX/@1 -BMX/KMX , ALU/A+8,, SHF /ALU, DK/ SHF**
 RAMX/Q , AMX/RAMX {BMX/LB , ALU/A%B  SHF /ALU.DK/SHF **’

* RAMX/Q  AMX/RAMX - BMX/PC ;ALU/A8 . SHF /ALU, DK/SHF**

" RAMX/Q L AMX/RAMX  REMX/D ;BMX/RBMK , ALU/A-B, SHF /ALU DK /SHE **

* RAMX/Q AMX/RAMX - RBMX/D . BMX/RBMX . ALU/A-B=1, SHF /ALU. DK/ SHF"*

' RAMX/Q ,AMX/RAMX  KMX/@1 ,BMX/KMX , AL U/A=B, SHF /ALU,DK/ SHF **

" RAMX/Q , AMX/RAMX  KMX/@1 ,BMX/KMXALU/A~BT , SHF /ALU,DK/SHF*"

* RAMX/Q, AMX/RAMX ,BMX/0  MSC/READ . "L0G, ALU/A=B, SHF /ALU,DK/SHF **
 RAMX/Q AMX/RAMX - OXT DT /@1  ALU/A, SHF 7ALU, DK/SHF **

* RAMX/Q, AMX/RAMX  KMX/21 , BMX/KMX , ALU./AND., SHF/ALU DK/SHF**
RAMX/Q_ AMX/RAMX JBMX/L C, ALU/AND - SHE / ALUDK/SHF ™"

A/ Q AW/ A - BPAX/ASK AL UY AR, SHP 7L s K/ SHE .
* RAMX/Q, AMX/RAMX ; SPO. R/LOAD.LC . SPO.RC/@1 BMX/LC,ALU/AND , SHF /ALU, DK/ SHF**
" RAMX/Q, AMX/RAMX , REMX/D ,BMX/RBMX , ALU/ANDNOT , SHF /ALU , DK/ SHF*

* RAMX/Q AMX/RAMX , KMX/@1 ,BMX/KMX , ALU/ANDNOT , SHF /A 3, DK/SHF"*

* RAMX/Q AMX/RAMX ; BMX/MASK , ALU/ANDNOT . SHF /ALU. DK/SHF **

* DK/ SHE _ALU/ANONOT , AMX/RAMX , RAMX/Q ,BMX/KMX ,KMX/ . 1, SHE /ALY "

* DK/ SHE JALU/ANDNOT , AMX/RAMX ; RAMX/Q ,BMX/KMX ,KMX/ .8 ; SHF /ALU'"*

" DK/ SHF JALU/ANDNOT . AMX/RAMX - RAMX/Q .BMX/KMX KMX/ .4 , SHF /ALU""
 RAMX/Q, AMX/RAMX , ALU/A, SHF /LEF T ,DK/SHE "’

" RAMX/Q ,AMX/RAMX ;KMX/@1, BMX/KMX  ALU/OR,, SHF /ALU, DK/ SHF"*

DK/ SHF ,ALU/OR , AMX/RAMX ; RAMX/Q, BMX/KMX .KMX/ . 1 . SHF /ALU'*

RAMX/Q; AMX/RAMX , SPO.R/LOAD. LC, SPO.RC/@1 ,BMX/( C ,ALU/OR, SHF /ALU, DK/SHF*"
RAMX/Q AMX/RAMX ; BMX/MASK , ALU/ORNOT , SHF /ALU DK/ SHF

RAMX/Q , AMX/RAMX . ALU/A, SHF /RIGHT ,DK/SHF""

RAMX/Q , AMX/RAMX ;ALU/A . SHF /RIGHTS , DK/ SHF"*

RAMX/Q, AMX/RAMX . SXT,DT/@1 , ALU/A, SHF /ALU, DK/SHE "

RAMX/Q, AMX/RAMX , SPOR/LOAD .LC, SPO.RC/@1.BMX/LC,ALU/XOR , SHF /ALU DK/ SHE""

a @ & @ ® =
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D R[] ORNOT K[

EALU_D (EXP)
EALU_FE
EALUKL]
EALU_RLCI(EXP)
EALU
EALU_SC+FE
EALU_SC+K[]
EALU_SC-FE
EALU_SC~K[]
EALU_SC.ANDNOT.K[]
EALU_STATE

FE&SC_KI[]
FE_O(A)
FE_D(EXP)

FE_LACEXP)

FE_NABS (SC-FE)
FE_NABS (SC-LA(EXP))
FE_Q(EXP)
FE_RCI(EXP)

FE_SC

FE_SC+1

FE_ TSCHFE
FE_SC+K[]
FE_SC+LA(EXP)
FE_SC-FE
FE_SC-K[]
FE_SC~LA(EXP)
FE_SC-SHF . VAL .
FE SC ANDNOT .FE
FE_SC.ANDNOT .K[ ]
FE_SC.OR.K[]
FE_SHF . VAL
FE_STATE

iDCSOY_D
IpC31_D™

F 6
: MACRO .MIC [600,1204] Macro definition_  14~-Jan-82 iche 1 Frame F6 Sequence 70

MICRO2 1L (03) 14~Jan~-82 15:30:16 VAX11/780 "hcrocode : PCS 01, FPLA OE, WCS124 Page
Macro definition : Register transfer macros

L RAMX/Q, AMX/RANX REPX/D BHX/REMX_ALU/ 1 SHE/ALU,DK/SHE "
ALU/a1 L SHE/ALL, DK/SHF , BMX/KMX ,KMX/@2 , AMX/RAMX , RAMX/G

* RAMX/Q, AMX/RAMX ,BMX/MASK , ALU/@1 , SHF /ALU, DK/SHE "

*'SPO.AC/LOAD . LAB. SPO. ACN/PRN+1 ,AMX/LA ,ALU/A , SHF /ALU,DK / SHF **
*'SPO.AC/LOAD - LAB, SPO. ACN/SC ,AMX/LA,ALU/A, SHF/ALU,DK/SHF**

*'SPO_AC/L0AD - LAB SPO. ACN/SP1+1 ,AMX/LA ALU/A, SHF /ALU,DK /SHF **

*'SPO/LOAD. LC . SC,BMX/L C,ALU/B, SHF /ALU , DK/SHF 3

' $POLR/LOAD. L C.SPO.RC/81, BMX/LC_ALU/B, SHF /ALU DK/ SHF

* BMX /0, MSC/READ.RLOG, ALU/B, SHF /ALU, DK/SHF

* BMX/0.MSC/READ.RLOG, ALU/B , SHF /RIGHT , DK/SHF"* _

*'SPO.R/LOAD. LAB, SPO.RAB/@1 , AMX/LA ,ALU/A, SHF /ALU.DK/SHF**

*'SPO.R/LOAD. LAB. SPO.RAB/@1 , AMX/LA .ALU/A, SHF /ALU.DK/ SHF .FL'’

*'SPQ-R/LOAD. LAB. SPO.RAB/@1 , AMX/LA ,KMX /a2 , BMX/KMX, ALU/AND  SHF /ALU, DK/ SHF**
*SPO.R/LOAD. LAB, SPO.RAB/a1 ,AMX/LA,KMX /@2 ,BMX/KMX. ALU/OR, SHF /ALU, DK/ SHF"*
*LAB_R[@11,AMX/LA BRX/KMX , KMX/@2 ,ALU/ORNOT ,D_ALU"

* RAMX/D , AMX/RAMX , EBMX/AMX . EXP,EALU/B"’

' EBMX/FE ,EALU/B'’

‘XMX/@1 , EBMX/KMX , EALU/B"’

: %:(L)U%\!"OAD .LAB,SPO.RAB/Q1 ,AMX/LA EBMX/AMX . EXP EALU/B'’
"EBMX/FE ,EALU/A+B'’

*KMX/@1, EBMX/KMX ,EALU/A+B" "

"EBMX/FE ,EALU/A-B"’

*XMX/a1, EBMX/KMX , EALU/A-B’*

" XMX/81, EBMX/KMX , EALU/ANDNOT"*

"EALU/A MSC/LOAD . STATE"’

*XMX/a1, EBMX/KMX ,EALU/B,FEK/LOAD , SMX/EALU, SCK/LOAD""
*AMX/RAMX . 0XT ,DT/LONG , EBMX/AMX . EXP,EALU/B ,FEK/LOAD"’
- RAMX/D , AMX/RAMX , EBMX/AMX . EXP ,EALU/B, FEK/LOAD"*
"FEK/LOAD

'XKMX/@1, EBMX/KMX , EALU/B,FEK/LOAD*’

"'AMX/L A, EBMX/AMX . EXP, EALU/B, FEK/LOAD"*

* EALU/NABS .A~B, EBMX/FE ,FEK/L0AD'*

TAMX/LA, EBMX/AMX . EXP, EALU/NABS . A-B., F EK/LOAD"’

* RAMX/Q , AMX/RAMX , EBMX/AMX . EXP_ EALU/B  FEK/LOAD"*
*'SPO,R/L OAD. LAB, SPO RAB/@1,AMX/LA,EBMX/AMX .EXP ,EALU/B, FEK/LOAD"*
*EALU/A, FEK/LOAD"*

"EALU/A+1,FEK/LOAD"’

"EBMX/FE ,EALU/A+B FEK/LOAD"’

*XMX /a1, EBMX/KMX , EALU/A+8, FEK/LOAD'*

:'AMX/LA EBMX/AMX.EXP, EALU/A*B FEK/LOAD"

¥BMX/FE ,EALU/A-B,FEK/LOAD'*

"XMX/a1, EBMX/KMX , E "LU/A-B, FEK/LOAD'’ ,

“AMX/LA EBMX/AMX . EXP, EALU/A-B, FEK/LOAD"'

" EBMX/SHF . VAL ,EALU/A-B, FEK/LOAD""

JEBMX/FE, EALU/ANDNOT , FEK/LOAD''

*XMX /31, EBMX/KMX , EALU/ANDNOT ,FEK/LOAD"’
‘EALU/OR , EBMX/KMX ,KMX/@1,FEK/LOAD"’

" EBMX/SHF .VAL ,EALU/B,FEK/LOAD'’
MSC/LOAD.STATE,EALU/A FEK/LOAD"'

“CIN/WRITE.SC''
"'CID/WRITE.KMX,ID.ADDR/a1""

69
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;2724  ID_DENO.SYNC
12725  IDZD.SYNC
;2726
22727 k[J
;2728
52729  LAB_R(DST)
;2730  LAB_R(PRN)
;2731 LABIR(PRN+1)
;2732 LAB_R(SO)
;2733 LAB_R(SP1)
:2 LAB_R(SP1+1)
;2735 LAB_R1SRCLJI_O
: LAB_RTRRCLI_0+LC+1
;2737 LAB_RISRCL]
22738 LAB_R1SRCL]_
;2739  LAB_R1&RCLITALU.RIGHT2
12760 CABTR1BRCLITD+LC
;27641 LAB_RISRCLI_D.OXTLI+K(]
;2742  LAB_R1RC[I_Q-KL]
;2743 LABCR(]
;2744
;2745 LA_R(DST)ZLB_R(SR()
;2746 LA_| R(SPZ)&LB R(SP1)
: 2747 LA RALJ]
;2748 LC RC(SC)
;2749 LCZRCLD
;2750 LC_RCLIZR1_(LA+LB).LEFT
;2751 LC RCEJIRl (LA+LB+PSL.C) .LEFT
22752 LC_RCLCIBRI_(LA+LB.RLOG) .LEFT
;2753 LC_RCLCIRR1_(LA-LB).LEFT
;2754 LC RC[J&R‘I (LA-LB.RLOG) .LEFT
;2755  LCCRCLCJIER1ZALU
;2756  LC_RCCIGRICD
;2757  LC_RCLCJIER1 LA+K[J
;2758 LC_RCLI8RIZLA-KL]
;2759  LC_RCCJER1TLB
;2760 LCCRCLICRICQ
22761
;2762 N&Z
;2763 N&Z~ ALU v8C_0
;2764 AHX.Z ST
;2765
12766  PCBVA_ALU
t2767  PCRVA_D
;27 PCEVA_D+K[]
;2769  PCRVA_D-K[]
;2770 PCRVA_D-PC
;2771 PCEVA_D.OXTL)
;2772  PCBVAZD.OXTLI+PC
: 2773 PCE'VA D.SXTLI+PC
12774 PCEVA_ k(]
;2775  PCEVA_PC
;2776  PCRVAZQ
;2777 PC&VA Q+PL
12778 PCEVAZG-D

: MACRO .MIC [600 1204]
L3
Macro definition

Macro definition  14-Jan-82 Fiche 1 Frame
14~Jan~-82 15:30:16 VAX11/780 Microcode :
: Register transfer macros

"'CID/WRITE .KMX,ADS/IBA ,KMX/SP1.CON'’
*'CID/WRITE .KMX,ADS/IBA ,KMX/SP1.CON,ACF/SYNC''

"XMx/a1"’
''SPO.AC/LOAD

*'SPO.AC/LOAD
. 'SPO.AC/LOAD

LAB.SPO.ACN11/DST.DST"
LAB.SPO.ACN/PRN'*
LAB.SPO.ACN/PRN+1""
LAB. SPO.ACN/SC"*
*'SP0.AC/LOAD . LAB. SPO.ACN/SP1.SP1""
*SPO_AC/LOAD. LAB, SPO.ACN/SP1+1**
*ALU_0(A) ,LAB_R1ERCLQTI_ALY'
“ALUZA+B+1 , AMR

?

G6
: PCS 01, FPLA CE, HCS1 4

uence 71

AMRX/RAMX . OXT,DT/LONG ,BMX/L C,SPO.R/LOAD . LAB1.WRITE.RC,SPO.RC/a1,SHF/ALU""

Page 70

*'SPO.R/LOAD . LABT.WRI TE .RC, SPO.RC/a1,ALU/A-B, AMX/RAMX , OXT, DT/LONG, BMX/RBMX . RBMX/D , SHF /ALU'"’

*'SPO.R/LOAD .LAB1.WRITE.RC.SPO.RC/a1.SHF/ALU"
"'SPO.R/LOAD.LABT. umE RC,SPO.RC/a1, ~SHF/RIGHT2"'
“ALU_D+LC,LAB_R1ERCLaTI_ALU"’
*'ALUZD.OXT[@2T+K[a3], LAB R1RRCLA1]_ALU"
“ALUZQ-K[a2].LAB R1&RctaTJ JALU

*SPOTR/LOAD.LAB. 3P0.RAB/a

*'SPO.AC/LOAD.LAB, SPO.ACN11/DST. SRC'*
*SPO.AC/LOAD.LAB, SPO,ACN/SP2.5P1"*
*'SPO.AC/LOAD. LA, SPO.RAB/a1"*
*'SPO/LOAD. LC.SC )
"*SPO.R/LOAD.LC,SPO.RC/@1"*

“AMX/LA . BMX/LB.ALU/A+8, SHF /LEF T, SPO.R/LOAD.LC .WRI TE.RAB1, SPO.RC/a1"*
“AMX/LA.BMX/LB_ALU/A+B+PSL . C,SHF 7LEF T, SPO.R/LOAD. LC.WRITE .RAB1,SPO.RC/a1"*
*'AMX /LA BMX/LB_ALU/A+B.RLOG, SHF /LEFT, SPO. R/LOAD. L C.WR1TE.RABT,SPO.RC/@1""
AMX/LA.RMX/LB.ALU,A=B. SHF /LEFT.SP0.R/LOAD.LC .WRITE .RABT.SPO.RC/a1""
"'AMX/LA ,BMX/LB,ALU/A-B.RLOG, SHF /LEF T, SPO. R/LOAD.L C.WRITE.RAB1,SPO.RC/31°*
*'SPO.R/LOAD.LC.WRITE. RAB1 SPO.RC/a1,SHF/ALU"!

“ALU_D,LC_RCLaiJeR1 _ALU"

;sm TR/LOAD.LC.WRITE.RABI, SPO RC/@1,SHF/ALU,ALU/A+B, AMX/LA ,BMX/KMX , KMX /32"
*ALU_LAK[32] L C Rc[am.m

'ALU_LB,LC_RcEa1JERT_ALU

*'SPO. R/LOAB LC.WRITE.RAB1,SPO.RC/a@1, SHF/ALU,ALU/A , AMX/RAMX , RAMX/Q"*

*'CCK/NZ_ALU.VC_VC™*
*'CCK/NZ_ALU.VC 0"
"CCK/N_AMX.Z_TST.vC_vC'

" VAK/LOAD PCK/PC_VA'*

* RAMX/D , AMX/RAMXCALU/A , VAK/LOAD ,PCK/PC_ VA"

" RAMX/D , AMX/RAMX ,KMX/1 ,BMX/KMX , ALU/A+B, VAK/L OAD , PCK/PC_VA''

' RAMX/D , AMX/RAMX ;KMX/@1 ,BMX/KMX ; ALU/A~B, VAK/LOAD . PCK/PC VA"

* RAMX/D  AMX/RAMX ,BMX/PC - ALU/A=B . VAK/L 0AD , PCK/PC_VA™

* RAMX/D ,AMX/RAMX - OXT ,DT/@1,ALU/A, VAK/LOAD ,PCK/PT_VA'*

* RAMX/D ;AMX/RAMX . OXT .DT/@1 .BMX/PC ,ALU/A+B VAK /LORD ,PCK/PC_VA'"
RAMX/D , AMX/RAMX . SXT ,DT/@1 . BMX/F € ,ALU/A+8 VAK/LOAD ,PCK/PC_VA'*
*XMX/@1 ,BMX/KMX , ALU/8B, VAK/LOAD, ch/m A

:BMX/PC.ALU/B VAK/LOAD , PCK/PC V.

' RAMX/Q, AMX/RAMX ,ALU/A, VAx/LoAD PCK/PC_VA'' ,

' RAMX/Q , AMX/RAMX ;BMX/PC , ALU/A+B . VAK/LORD , PCK/PC_VA'*

RAMX/Q, AMX/RAMX ; RBMX/D , BMX/RBMX , ALU/A-B , VAK/ LORD , PCK/PC_VA''




l

;2779
;2780
;2781
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PCRVA_Q-k(]

PCEVA_ Q SXTCI+PC
PCRVA_RCL]

PCRVA_| R[] ANDNOT .KL]

PC_PC+
PC_PC+2

PC_VIBA
PSC<C>_AMXO0

QBVA_Q+LB.PC

QD_(Q+LB)D.RIGHTZ
QD_(Q+LC)D.RIGHT2
QD_(Q-LB)D.RIGHT2
QD_(Q-LC)D.RIGHT?2
QD_QD.RIGHT2

Q_0+PC.RLOG

_0-D
Q_0-k[]
Q_0-LC
O-Q

ACCELEBSYNC
ALU
Q_ALUCFRAC)
Q _ALU.LEFT
Q_ALU.LEFT2
Q_ALU.LEFT3
ALU RIGHT

_ALU.RIGHT2

Q D(FRSC) (B)

D

D

Q_D+K[C].LEFT

ODO0O

D-LC
D-Q

Q D.OXTCJ+K[J LEFT
Q_D.OXT[].OR.PACK.FP
Q_D.AND.K[]

(o] =]

MACRO .MIC [600 1204]
] ICRG2  1L<O3)
Macro definition
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Macro definition  14-Jan-82 iche 1 Frame
14-Jan-82 15:30:16 JAX11/780 Microcode :
: Register transfer macros

‘RAMX/Q, AMX/RAMX ,KMX/@1 ,BMX/KMX ,ALU/A~B, VAK/LOAD ,PCK/PC_VA'*

" RAMX/Q , AMX/RAMX . SXT ,DT/@1,BMX/PC ,ALU/A+B, VAK/LOAD ,PC* /PC_VA'*

*'SPQ.R/LOAD . LC,SP0.RC/@1,BMX/LC,ALU/B,VAK/LOAD ,PCK/PC_VA

*'SPO.R/LOAD . LAB, SP0.RAB/@1,AMX/[A KMX/a2 ,BMX/KMX , ALU/ANDNOT , VAK/LOAD, PCK/PC_VA"*

*PCK/PC+1"

*PCK/PC+2"

*PCK/PC+4""

‘PCK/PCHN'

“ALU/A+B,VAK/LOAD ,PCK/PC_VA ,BMX/P(C ,AMX/RAMX ,RAMX/Q" "
PEk/pC- 18"

"'CCK/C_AMX0"*

''VAK/LOAD, SHF /ALU,QK/SHF "'

' RAMX/D , AMX/RAMX ,ALU/A ,VAK/LOAD , SHF /ALU,QK/SHF"*

*RAMX/D , AMX/RAMX ,BMX/LC ,ALU/A+B,VAK/LOAD , SHF /ALU,QK/SHF"’
"'AMX/LA ,ALU/A ,VAK/LOAD , SHF /ALU,QK/SHF*'

"RAMX/Q , AMX/RAMX ,BMX/PC.OR.LB,AL /A+B ,VAK/LOAD ,SHF /ALU,QK/SHF "’

"ALU_Q+LB,Q_ALU.RIGHT2,D_D.RIGHT2'
“ALU_Q+LC,Q_ALU.RIGHT2,D_D.RIGHT2"
“ALU_Q-LB,Q_ALU.RIGHT2,D_D.RIGHT2"
"ALU_Q~LC,0"ALU.RIGHT2,D_D.RIGHT2"
"'ALUZQ.Q_ALO.RIGHT2,D_p .RIGHT2"*

"'QK/CLR' "

“ALU/A+B4+7 , AMX/RAMX. OXT .DT/LONG, SHF /ALU, QK/SHF .BMX/LC"*
*AMX/RAMX . OXT ,DT/LONG., BMX/MASK , ALU/A+B+1 , SHF /ALU, QK/SHF*"
*'AMX/RAMX . 0XT .DT/LONG . BMX/PC ,ALU/A+B.RLOG, SHF /ALU, 9K/ SHF'
*'AMX/RAMX . OXT .DT/LLONG., RBMX/D ,BMX/RBMX ,ALU/A-B, SHF /ALU, GK/SHF "’
* AMX/RAMX . OXT .DT/LONG., KMX/a1 .BMX/KMX ,ALU/A-8 , SHF /ALU, OK/SHF**
*'AMX/RAMX.0XT .DT/LONG . BMX/L C ;ALU/A-B , SHF /ALU QK/SHF"*
*'AMX/RAMX .0XT .DT/LONG . RBMX/Q .BMX/RBMX ,ALU/A-8 , SHF /ALU, QK/SHF**
*0K/ACCEL ,ACF /SYNC'*

*'SHF /ALU, GK/ SHEF"*

SHF /ALU K/ SHF .FL"*

*SHF/LEF T,QK/SHF"*

*'SHF /ALU. DT, DT/LONG, QK/SHF"*

"QK/SHF , SHF/LEF TS

*'SHF /RI GHT , QK/SHF "'

'gg%m&m.nx/sur”

' RBMX/D ,BMX/REMX , ALU/B, SHF /ALU, OK/SHF .FL"*

* RAMX/D , AMX/RAMX - KMX/@1 , BMX/KMX , ALU/A#B, SHF /ALU, QK/SHE **

" RAMX/D , AMX/RAMX . KMX /@1 ,BMX/KMX ; ALU/A+B+1 , SHF /ALU, QK/SHF**

* RAMX/D ; AMX/RAMX - KMX/@1 BMX/KMX ; ALU/A+8 . SHF /LEFT , K/ SHF"*

H6 Sequence 72
PCS 01, FPLA OE, WCS124 Page

RAMX/D . AMX/RAMX . BMX/L C . ALU/A+B , SHF /ALU, QK/SHF**

RAMX/D . AMX/RAMX . KMX/@1 ,BMX/KMX . ALU/A-8 SHF/ALU,QK/SHF"’
RAMX/D , AMX/RAMX ,BMX/LC ,ALU/A=B, SHF /ALU,QK/SHF "’

"RAMX/D , AMX/RAMX . RBMX/Q . BMX/RBMX , ALU/A-8, SHF/ALU QK/SHF"*
RAMX/D , AMX/RAMX - OXT,DT/@1,ALU/A, SHF /ALU. GK/SH

RAMX/D . AMX/RAMX . OXT.DT/@1 .KMX/@2 ,BMX/KMX , ALU/A+B SHF/LEFT,QK/SHF"'
RAMX/D - AMX/RAMX . OXT - DT/@1.BMX/PACKED .FL ,ALU/OR, QK7 SHF "

RAMX/D , AMX/RAMX . KMX /@1 ,BMX/KMX , ALU/AND, SHF /ALU, QK/SHF**

71
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Macro definition  14~Jjan-
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14-Jan-82 15:30:16

82 16
VAX11/780 Hicrocode : PCS 01, FPLA OE, UCS1 (A

*RAMX/D , AMX/RAMX ,KMX/@1 , BMX/KMX , ALU/AND , SHF /RIGHT , QK/SHF""

*RAMX/D - AMX/RAMX - KMX/@1 - BMX/KMX - ALU/AND . SHF /RIGHT2 , OK/ SHF'"

* RAMX/D - AMX/RAMX . SPO.R/LOAD.LC, SP0.RC/31,BMX/L C,ALU/AND , SHF /ALU, QK/SHF* "

" RAMX/D - AMX/RAMX . SPO.R/LOAD. L€ . SPO.RC/a] .BMX/L C ,ALU/ANDNOT , SHF /ALU, QK/SHF"*

*RAMX/D -AMX/RAMX ALU/A, SHF /LEF T3, 0K/SHF**

* RAMX/D -AMX/RAMX .KMX/@1 , BMX/KMX , ALU/OR, SHF /ALU, QK/ SHF"*

* RAMX/D L AMX/RAMX . SPC.R/LOAD. LC, SPO.RC/@1 ,BMX/L C ,ALUU/OR , SHF /ALU, QK/SHF"*

*RAMX/D - AMX/RAMXALU/A , SHF /RIGHT ,QK/SHF"*

* RAMX/D ~AMX/RAMX ;ALU/A , SHF /RIGHT 0K/ SHF**

* RAMX/D . AAX/RAMX . SXT , DT 781 ,ALU/A,, SHF /ALU, QK/SHF "'

;&53@5 .ALog_/xoa LAMX/RAMX , RAMX/D , BMX/REMX . RBMX/Q, SHF /ALU"*

*'IBC/BDEST,@K/1D,MCT/ALLOW. 1B.READ""

"QK/ID,MCT/ALLOW. 18.READ""

*'CID/READ.SC.QK/ID""

*'C1D/READ.KMX, I1D. ADDF./@1 ,aK/ID""

*XMX/@1 , BMX/KMX, ALU/E , SHF /ALU, GK/SHF"*

*AMX/RAMX . OXT ,DT/LONG . KMX/@1 , BMX/KMX , ALU/A+B+1 , SHF /ALU ., QK/SHF"*

*XMX/@1 ,BMX/KMX,ALU/B  SHF /ALU_DT DT/ INST . DEP, QK/SHF "

*XMX/37 .BMX/KMX . ALU/B . SHF /RIGHT ,QK/SHF '

* KMX/a1 ,BMX/KMX , ALU/B, SHF /RIGHT2 QK SHF"*

*'AMX/LA.ALU/A, SHF /ALU,QK/SHF**

*AMX/LAKMX/@1 ,BMX/KMX , ALU/A+B,, SHF /ALU, QK /SHF " *

*AMX/LA . RBMX/Q,BMX/REMX , ALU/A+R , SHF /ALU, QK/SHF **

*AMX/LA -KMX/ @1 .BMX/KMX , ALU/A-8, SHF /ALU, QK /SHF * *

*AMX/LA _KMX/@1 ,BMX/KMX . ALU/AND . SHF /ALU, QK /SHF **

*'AMX/LA.SPO.R/LOAD . LC, SPO.RC/@1,BMX/LC,ALUZANDNOT , SHF /ALU, QK/SHE"*

*BMX/LB.ALU/B, SHF/ALU.OK/SK"

"BMX/LC .ALU/B. SHF /ALU. QK/SHF "*

* RAMX/Q , AMX/RAMX , ALU/NOTA, SHF /ALY, GK/SHF**

'LA_RAL@11,AMX/LA,ALU/NOTA,Q_ALU""

' BMR/PACKED . FL ,ALU/B., SHF /ALU7 QK/SHF " *

'anx/Pc LALU/B,SHF/A_U, QK /SHF "

* RAMX/Q - AMX/RAMX , ALU/A , SHF /ALU, QK/SHF .FL" "

' RBMX/Q . BMX/REMY , ALU/B, SHF /ALU. QK/SHF .FL'*

RAMX/Q - AMX/RAMX . RBMX/D , BMX/RBMX , ALU/A+B , SHF /ALU, QK/SHF "’

* RAMX/Q . AMX/RAMX . KMX/@1 .BMX/KMX , ALU/A+8, SHF /ALU, QK /SHF**

' RAMX/Q ; AMX/RAMX_ KMX/1 ,BMX/KMX , ALU/A+B+1 , SHF /ALU, QK/SHF"*

* RAMX/Q . AMX/RAMX . BMX/L C . ALU/A+B.. SHF /ALU, QK/SHF *

* RAMX/Q . AMX/RAMX .BMX/PC . ALU/A+B . SHF /ALU. QK/SHF**

* RAMX/Q - AMX/RAMX _REMX/D . BMX/RBMX , ALU/A-8, SHF /ALU, OK/SHF "’

* RAMX/Q _AMX/RAMX  RBMX/D . BMX/REBMX . ALU/A-B=1 , SHF /ALU , QK/ SHF"*

* RAMX/Q , AMX/RAMX _KMX/@1 _BMX/KMX , ALU/A~B, SHF /ALU 0K/ SHF**

: -KMX/@1 BMX/KMX ,ALU/A-B-T , SHF /ALU, QK/SHF"*
"BMX/LC . ALU/A-B. SHF /ALU,QK/SHF *

' RAMX/Q ; AMX/RAMX .BMX/L C , ALU/A-B=1,SHF /ALU , QK/ SHF"*

RAMX/Q , AMX/RAMX . BMX/MASK ,ALU/A=<B~1, SHF /ALU, QK /SHF **

' RAMX/Q , AMX/RAMX - OXT ,DT/a{ , kMx/@2 W/KHX.ALU/A-B SHF /ALU, QK/SHF**

 RAMX/Q ,AMX/RAMX . OXT .DT /@1 ALU/A, SHF /LEF T ,QK/ SHE

* RAMX/Q ,AMX/RAMX . OXT .DT /@1, RBMX/D, BMX/RBMX , ALU/OR, surm.u QK/SHF**

* RAMX/Q, AMX/RAMX . KMX/@1 , BMX/KMX , ALU/AND , SHF /AL U, 0K/ SHF

" RAMX/Q , AMX/RAMX ,KMX/@1 ;BMX/KMX ; ALU/AND  SHF /RIGHT2 , QK/ SHF **

* RAMX/Q , AMX/RAMX ,KMX /31 ;BMX/KMX  ALU/AND - SHF /R GHT , GK/ SHF"*

' RAMX/Q - AMX/RAMX ; SPO.R/LOAD . LAB, SPO. RAB/@1 ,BMX/LB ; ALU/AND , SHF /ALU, QK/SHF "'

RAMX/Q , AMX/RAMX . SPO.R/LOAD.LC, SP0.RC/a1,BMX,/L C,ALU/AND ., SHF /ALU. OK/SHF **

Page
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;2889  Q_Q.ANDNOT.D ' RAMX/Q , AMX/RAMX , RBMX/D ,BMX/RBMX , ALU/ANDNOT , SHF /ALU QK /SHE**

:2890  QZQ.ANONOT.KL] * RAMX/Q  AMX/RAMX ; KMX/@1  BMX/KMX , ALU/ANDNOT , SHF /ALU . GK/SHF"*

:2891  QZQ.ANDNOT.RCL] ' RAMA/G . AMX/RAMX ; SPO.R/(OAD . LC, SPO.RC/@1,BMX/L C ,ALU/ANDNOT , SHF /ALU, K/ SHF"*
;2892 QIQ.LEFT "QK/LEFT"

2893  QIQ.LEFT2 'QK/LEFT2 .

;2894 Q70.OR.K[1 ' RAMX/Q , AMX/RAMX ,KMX/@1 , BMX/KMX ,ALU/OR , SHF /ALU , GK / SHF

:2895  Q7Q.GRNOT.MASK ' RAMX/Q, AMX/RAMX , BMX/MASK , ALU/ORNOT , SHF /ALU, QK7 Sk **

:289%  QIQ-RIGHT 'QK/RIGHT"'

2897 QIQ-RIGHT2 ' QK/RIGHT2 N

;2898  QIa_SXT(] " RAMX/Q,AMX/RAMX. SXT ,DT/@1  ALU/A, SHF /ALU, @K/ SHF

: Q-0Q.XOR.K[] * RAMX/Q , AMX/RAMX . KMX/@1 , BMX/KMX . ALU/XOR , SHF /ALU, QK / SHF** y
: Q_R{PRN) . ANDNOT.Q *'SPO.AC/LOAD. LAB; SPU . ACN/PRN, AMX/LA , RBMX/Q , BMX/RBMX , ALU/ANDNOT , SHF /ALU , GK/ SHF
: QR(PRN+1) *SPO.AC/LOAD. LAB, SPO.ACN/PRN+1,AMX/LA,ALU/A , SHF /ALU,QK/SHF"*

: Q_R(PRN+1) .AND.Q *'SPO.AC/LOAD . LAB. SPO. ACN/PRN+1, AMX/LA,REBMX/Q, BMX/REMX , ALU/AND , SHF /ALU, QK/SHEF"*
: Q_R(SC) “ALU/A, SHF /ALU, AMX/LA,, SPO. AC/LOAD. LAB, SPO. ACR/SC, @K/ SHF **

(2904  QIR(SRC!1).AND.KL3 *’SPO.AC/LOAD. LAB, SPO.ACN11,SRC. OR. T, AMX/LA ,KMX/@1 ,BMX/KMX, ALU/AND , SHF /ALU, QK/SHF"*
22905  QIRC(S?) “ALU/B, SHF /ALU ,BMX/LC, SPO/LOAD. LC. SC,OK/SHE**

2906 QIRCL] *’SPO.R/LOAD.LC,SPO.RC/@1 ,BMX/LC ,ALU/8, SHF /ALU, QK/SHE"’

2907 QTRCLI(FRAC) *SPO.R/LOAD .LC. SP0.RC/a1 .BMX/LC ,ALU/B. SHF /ALU, QK/SHF .FL"*

12908 QTRL] *'SPO.R/LOAD .LAB, SPO.RAB/1 , AMX/{A,ALU/A, SHF /ALU,QK/ SHF

12909  QZRCICFRAC) *'SPO.R/LOAD . LAB, SPO.RAB/@1 , AMX/LA,ALU/A . SHF /ALU,QK/SHF . FL'*

:2910  QZRCI.AND.KL] *'SPO.R/LOAD . LAB, SPO.RAB/@1 , AMX/LA.KMX/@2 BMX/KMX  ALU/AND , SHF /ALY, QK/SHF**

2911 QZRCI-AND_KLI.RIGHT *'SPO_R/LOAD.LAB SPO.RAB/Q1 , AMX/ LA, ALU/AND ,BMX/KMX  KMX/@2, SHF /RIGHT ,QK/SHF**
:2912  QZRLCI.ANDNOT.KC] *SPO.R/LOAD . LAB, SPO.RAB/@" , AMX/LA,KMX/@2 ,BMX/KMX  ALU/ANDNOT , SHF /ALU, QK/SHF **
22913 QZRCICOR.KLJ “ALU/OR ,AMX/LA, SPO.R/LOAD . LAB, SPO.RAB/@1 ,BMX/KMX KMX/@2 , QK/ SHF"*

12914 QZsC *'ALU/B ,BMX/KMX , KMX/SC , SHF /ALU, QK/SHF"*

2915 QS *QK/SHF "

;2917 ROST) AL "'SHF/ALU, SPO.AC/WRI TE.RAB, SPO.ACN11/DST.D. "’

12918  R(DST) " RAMX/D , AMX/RAMX ,ALU/A , SHF 7ALU, SPO. AC/WRITE .RAB, SPO.ACN11/DST.DST**

:2919 ROST) =D SXTL1.RIGHT " RAMX/D , AMX/RAMX . SXT ,DT/@1 , ALU/A, SHF /RIGHT , SPO. AC/WRITE .RAB, SPO. ACN11/DST. DSi**

;2921  R(PRN)_0+D.RLOG

"'ALU/A+B.RLOG, B /RBMX  RBMX/D ,AMX/RAMX . OXT ,DT/LONG ,R(PRN) _ALU''
;2922  R(PRN)_ALU

" 'SHF/ALU,SPO. AC/ARITE.RAB,SPO.ACN/PRN'* ,
;2923 R(PRN)TD ' RAMX/D , AMX/RAMX , ALUZA, SHF /ALU, SPO. AC/WRITE .RAB., SPO.. ACN/PRN"*
:2924  R(PRN)_D+KLJ].RLOG " RAMX/D ,AMX/RAMX . KMX/@1 , BMX/KMX , ALU/A+8 .RLOG, DT/LONG., R (PRN) ALY
;2925  R(PRN)_D-K[].RLOG *RAMX/D L AMX/RAMX ; KMX/@1 ,BMX/KMX ;ALU/A-8.RLOG, DT/LONG.R(PRN) _ALU”
;2926 R(PRN)_D.OR.Q ' RAMX/D , A%4X/RAMX , RBMX/Q , BMX/RBMX , ALU/(R.R(PRN) ALY

;2927 R(PRN)_DLJ]A "RAMX/D. " AMX/RAAX , RGMX/Q . BMX /RBMX , ALU/@1 ,R (PRN) “AL

;2928  R(PRN)_KL[] ' XMX/@1,BMX/KM) ,AU/B, SHF /AL U, SPO.AC/WRITE . RAB SPO ACN/PRN'

;2929  R{PRN) LA*K[] RLOG *AMX/LA L KMX/21 , SMK/KMX, ALU/ZA+B, RLOG DT/ LONG.,R (PRN) ~ AL

;2930  R(PRN)_LA+Q *AMX/LA,RBMX/Q ,BNX/REMX , ALU/A+8 , SHF 7ALU,, SPO. AC/\-RITE RAB,SPO.ACN/PRN''
;2931  R(PRN)_LA-K[].RLOG *AMX/LA .KMX/@1 ,BMX/KMX  ALU/A=8.RLOG,DT/{ONG,R(PRN) ALU'’

;2932  RPRN)_LALJIMASK VAMX/LA .BMX/MASK ,ALU/@1 , SHF /ALU, SPO.AC/WR] TE .RAB, SPO ACN/PRN'’
;2933 R(PRN)_LC ' BMX/LC,ALU/B, SHF /ALU, SPO. AC/WRITE . RAB, SPO. ACN/PRN' *

;2934  R(PRN)_PACK.FP *BMX/PACKED . FL ,ALU/B, SHF /ALU, SPO.AC/WRITE .RAB, SPO. ACN/PRN'*

;2935 R(PRN)_Q "RAMX/Q MX/RMX,ALU/A SHF /ALU, SPO. AC/WR] TE .RAB, SPO.ACN/PRN'*
;2936  R(PRN)_Q+K[].RLOG " RAMX/Q, AMX/RAMX . KMX/ a1, BMX/KMX,ALU/A+B.RLOG, DT/LONG, R(PRN)  “LU''
;2937  R(PRN)_Q-K[].RLOG RAMX/Q, AMX/RAMX ,KMX/@1 ,BMX/KMX ,ALU/A~B.RLOC,DT/LONG,R(PRN) _ALU"*
;2938  R(PRN+T)_ALU ”SHF/ALU SPO.AC/WRITE .RAB,SPO. ACN/PRN+1""

:2939  R(PRN+1)_D ' RAMX/D , AMX/RAMX , ALU/A , SHF /ALU, SPO. AC/WR] TE .RAB, SPO . ACN/PRN+1"*
;2940  R(PRN+1)_ D OR.Q * RAMX/D , AMX/RAMX , RGMX/Q , BMX/RBMX , ALU/OR , SHF /ALU, SPO . AC/hRITE RAB, SPO.ACN/PRN+1"*
;2961 R(PRN+1)_K[] ' XMX/@1 ,BMX/KMX ,ALU/B, SHF /ALU, SPO, AC/WR1TE .RAB, SPO. ACN/PRN+1

;2942  R(PRN+1)_LA VAMX/LALALU/A, SHF/ALU.SPO.AC/WR]TE .RAB, SPO.ACN/PRN+1""

:2543  R(PRN+1LC *BMX/LC,ALU/B, SHF /ALU, SPO.AC/WRITE . RAB, SPO. ACN/PRN+1""
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: 2944 R(PRN+1)_Q
294

2946  R(SC)_ALU
2947  R(SO)TD

2%8  R(SCH_KD]
;2949 R(SO_LA
;2950  R(SC)_LA+D
;2951 R(SC)_LA-D
;2952 R(SQ) LC
;2953  R(SO)Ca
: 2954
;2955 R(SP1) _ALU
;2956  R(SP_D
;2957  R(SP1)_K[]
;2958 R(SP1) PACK FP

2959 R(SPT) Q

2960  R(SP1+T)_LC

1 R(SP1+1)70Q
3 R(SR:'1)_ALU

2964  R(SRC!'1)_D(B)
2965 R(SFO) ALU

R(SRC)_D

966
2967 R(SRC)_D(B)

;2968  R(SRC)_D+KL[].RLOG
:29%69  R(SRC)_D-K[].RLOG
:29¢0  R(SRC) LC

:2971  R(SRC)_Q

2972

2973  R6_D+KL[]1.RLOG

;2976 R6_LA+K[].RLOG
:2975 R6_LA-K[].RLOG
;2976

;2977 RC(SC)_O-LC
;2978 RC(SO) ALU
;2979 RC(SO) ALU RIGHT
22980 RC(SO)

;2981 RC(SC)

;2982

;2983  RCLJI&VA_D+Q
;2984 RCLIO

;2985 RCLIZO+kLI+1
;2986  RCLIZO+LC+1
;2987 RCLIZO+MASK+1
;2988 RCLCI™ _O+MASK+1.RIGHTZ
;2989 RCLJZO-D

;2990 RCCI™ _ALU

;2991 RCLCI- _ALU.LEFT
;2992 RC[J_ALU.LEFTZ
;2993  RCLIALU.LEFT3
;299 RCLY. _ALU.RIGHT
;2995 RCLI” _ALU.RIGHT2
;299 RCLITD

;2997 RCLI_D(B)

©2998 RCLITD+KL]

: MACRO .MIC [600,1204]
MICRO2
Macro definition
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-82 Fi
. VAX11/780 Microcode : PCS 01,
: Register transfer macros

"RAMX/Q, AMX/RAMX ,ALU/A, SKE /ALU, SPO.AC/WRI TE .RAS,SPO .ACN/PRN+1"" g
i

'SHF/ALU SPO.AC/WRITE.RAB,SPO.ACN/SC"’ . :
*RAMX/D , AMX/RAMX , ALU/A, SHF 7ALU, SPO.AC/WRI TE .RAB, SPO..ACN/SC f
' XMX/@1 JBHX/KMX ,ALU/B, SHF /ALU, SPO.AC/WRITE .RAB., $PO .. ACN/SC""
N'D(/LA.ALU/A SHF/ALU, SPU. AC/WRI TE .RAB, SP0. ACN/SC'* . ;
“AMX/LA, PBMX/D ,BMX/REMX , ALU/A+B, SHF /AL, SPO.AC/WRI TE.RAB, SPO. ACN/SC'" :
AMX/LA aenx/o.enx/aanx ALU/A-B,SHF /ALU,SPO.AC/WRI TE.RAB,SPO.ACN/SC i
'hLu LC.R(SC) AL i
"RAMR/ .W/W.ALU/A SHF/ALU,SPO.AC/WRITE .RAB,SPO.ACN/SC"* |

"'SHF/ALU, SPO.AC/WRITE .RAB, SPG.ACN/SP1.SP1"" \
' RAMX/D , AMX/RAMX ,ALU/A, SHF /ALU, SPO.AC/WRI TE .RAB, SPO.ACN/SP1. SPY’ !
"KMX/a1,BMX/KMX ,ALU/B, SHF /ALU, SPO.AC/WRITE .RAB, SPO. ACN/ SP1. SP1! :
' BMX/PACKED . FL ,ALU/B, SHF /ALU, SPO.AC/WRITE .RAB, SP0. ACN/SP1. SP1

" RAMX/Q, AMX/RAMX , ALU/A, SHF /ALU, SPO. AC/WRI TE .RAB, SPO.ACN/SP1. SP1°*

"BMX/LC,ALU/B,SHF /ALU,SPO.AC/WRITE .RAB,SPO.ACN/S

K6 Sequence 75
FPLA OE,. UCS1S4 Page 74 |

P1+1"’
RAMX/Q ,AMX/RAMX ,ALU/A, SHF /ALU,SPO.AC/WRITE .RAR,SPO.ACN/SP +1*'

*'SHF/ALU,SPO.AC/WRITE.RAB,SPO.ACN11/SRC.OR.1"’

"RBMX/D ,BMX/RBMX ,ALU/B, SHF /ALU,SPO.AC/WRITE .RAB,SPO.ACN11/SRC.OR. 1°’
| 'SHF/ALU,SPO.AC/WRITE .RAB, SPO. ACN11/SRC.SRC™

"RAMX/D , AMX/RAMX ,ALU/A, SHF /ALU, SPO.AC/WR1 TE .RAB, SPO.ACN11/SRC. SRC’'
' REMX/D B&X/M,ALU/B SHF /ALU,SPJ.AC/WRITE .RAB, SPO.ACN11/SRC.SRC

" RAMX/D . AMX/RAMX . KMX/@1,BMX/KMX , ALU/A+B.RLOG, DT/WORD,R ( SRC) JALUY
*RAMX/D . AMX/RAMX , KMX/a1 .BHX/KHX ALU/A-B.RLOG,DT/WORD,R(SRC) _ALU'
*BMX/LC.ALU/B,R(SRC) _ALU’

" RAMX/Q, AMX/RAMX ,ALU7A, SHF /ALU, SPO.AC/WRI TE .RAB,SPO.ACN11/SRC. SRC"*

*'SPO.R/WRITE .RAB, SPO.RAB/R6 ,RAMX/D , AMX/RAMX ,KMX /31 ,BMX/KMX ,ALU/A+B .RLOG, SHF /ALY
"AMX/LA ,BMX/KMX ,KMX/@1,ALU/A+B.RLOG,DT/WORD, SHF /ALU,SPO.R/WRITE .RAB,SPO.RAB/R6"*
"AMX/LA ,BMX/KMX ,KMX/@1,ALU/A~B.RLOG,DT/WORD, SHF /ALU,SPO.R/WRITE .RAB,SPO.RAB/R6"’

"ALU_0-LC,RC(SC) ALU'’

"'SHF7ALU, SPO/WRITE .RC.SC""

*'SPO/WR]TE.RC.SC, SHF/RIGHT"* i
“ALU_D,RC(SC) ALU" :
"ALU_Q,RC(SC)_ALU"" '

I RAMX/D AMX/RAMX , REMX/Q  BMX/REMX  ALU/AYB. VAK/LOAD, SHF/ALU, SPO. R/WRITE .RC, SPO.RC/a1"”
*AMX/RAMX . OXT, DT/LWG ALU/A SHF/ALU SPO.R/WRITE. RC SPO.RC/a@
'AMX/RAMX . OXT ,DT/LONG, mx/aé B’(X/KMX ALU/A+B+1, SHF/ALU SPO. R/URITE RC,SPO. RC/a1"
*'AMX/RAMX . OXT - DT/LONGBMX/LC ,ALU/A+B+1, SHF /ALU SPO. R/WRITE .RC , SPO.RC/81""
*AMX/RAMX . OXT ,DT/LONG,BMX/MASK ,ALU/A+B+1, SHF /ALU, SPO.R/WRITE .RC, SPO.RC/@1"*
*AMX/RAMX . OXT - DT/LONG  BMX/MASK  ALU/A+B+1 ; SHF /RIGAT 2, SPO.R/WRITE .RC, SPO.RC/a1""
TAMX/RAMX . OXT ,DT/LONG ,RBMX/D, MX/RB‘IX ALU/A-B SHF/ALU SPO.R/WRITE .RC,SPO.RC/81°"
*'SHF /ALU, SPO. R/WRITE .RC, SPO.RC/@1""
'SHF/LEF T, 5PO.R/WRITE RC , SPO,RC/a1"" ,
*'SP0.R/WRITE .RC,SPO.RC/@1, SHF /ALU.DT .DT/LONG'

SPO.R/WRITE .RC ,SPO.RC/@1 SHF/LEF 3!
*'SHF/RIGHT . SPO.R/WRITE . RC ,SPO.RC/a1""

*'SHF /RIGHT2, SPO.R/WRITE R, SPO.RC/@1 .

*RAMX/D , AMX/RAMX , ALU/A, SHF /ALU, SPO.R/WRITE .RC, SPO.RC/@1""

"RBMX/D ,BMX/RBMX ,ALU/B, SHF /ALU,SPO.R/WR]ITE .RC,SPO.RC/a1"’

' RAMX/D , AMX/RAMX ; BMX/KMX , KMX/@2 , ALU/A+B, SHF /ALU, SPO .R/WRITE .RC, SPO.RC/@1""
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AR TRIRTE TR YR A TR FE TR X1

RCL1_D-KL]
RCLI_D.OXTL]
RCLI_D.AND.K[]
RCLI_D.AND. MASK

kL1
RCLIC _KLJ.LEFT2
RCLI_KC].LEFT3
RCLIKLI.RIGHTZ
RCLITLA

RCLY _LA+LB.CTX
RCLI_LA-K[]
RCLI_LA.AND.K[]
RC[J LA CTX

RCLITL
RC[J LB LEFT
RCLILC
RCLI_NOT.Q
RCL] PACK.FP
RCLI_PC
RCLICQ
RCLI-Q+1
RCLI-Q+k(]
RCLY” _Q+LC
RC[J Q+PC
RC(J Q+PC+1
RCLI_Q-k[3
RCLITQ-LC
RCLJ_Q-MASK-1
RCLIZQ.0XTL]
RC[J_Q.AND.k[J
RCLJ”Q.ANDNOT .k []
RCLI_Q.LEFT
RCLIZQ.LEFT3
RC[J Q.RIGHT
RC[J Q.RIGHT?2
RC[J Q.SXTC]
RCLIZRLOG.RIGHT

RLCIEVA_LA+KL]

RCIGVA_LA-KL]

RLCIEVA_LA-KL].RLOG

RCIBVAZG-KL]
RC10

RcJ-o+La+1

RC170-1

RCIZ0-D

MACRO MIC [600,1204]
1L(03) 14-Jan-82 15:30:16
Macro definition
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: Register transfer macros

* RAMX/D , AMX/RAMX , BMX/KMX ,KMX/@2 ,ALU/A-B, SHF /ALU,SPO.R/WRITE . RC SPO.RC/a1"’
* RAMX/D . AMX/RAMX - OXT ,DT/82 ,ALU/A, SHF /ALU, SPO.R/WRI TE.RC ,SPO.RC/a1"" )
* RAMX/D . AMX/RAMX . BMX/KMX , KMX/a2 , ALU/AND , SHF /ALU, SPO .R/WRITE . RC SPO.RC/a31°
* RAMX/D - AMX/RAMX . BMX/MASK , ALU/AND . SHF /ALU, SPO. R/WRITE.RC,SPO.RC/81""
* RAMX/D - AMX/RAMX . RBMX/Q, 31X /REMX , ALU/ANDNOT , SHF /ALU., SPO . R/URJTE RC.SPO.RC/a1""
'RAHX/D.AHX/RAHX.ALU/A SHF/ALU.DT DT/ INST.DEP,SPO. R/unxre RC.SPO.RC/a1°"
*RAMX/D - AMX/RAMX . 2! U7A . SHF /LEF T, SPO.R/WRITE.RC, SPO.RC/21""
*RAMX/D . AMX/RAMX - AL u/A . SHF /LEF TS, SP0.R/WRITE .RC,SPO.RC/@1"* )
*RAMX/D - AMX/RAMX - KMX /22, BMX/KMX , ALU/OR, SHF /ALU, SPO. R/WRITE.RC,SPO.RC/a1 ',
*RAMX/D , AMX/RAMX , nsnx/o.Bnm/aanx.ALUJon.snr/ALu.SPo R/WRITE .RC,SPO.RC/@1 ,
*'SPO.RC/@1, SPO.R/WRS TE . RC ,ALU/ORNOT , AMX/RAMX, RAMX/D ,BMX/KMX . KMX/@2 , SHF /ALU’
*RAMX/D , AMK/RAMX . SXT ,DT/@2 ,ALU/A, SHF /ALU, SPO-R/WRI TE. RC,SPO. RC/a1”’
*XMX/ 32 .BMX/KMX ,ALU/E , SHF /ALU, SPO.R/WRITE .RC. SPO.RC/31"*
*AMX/RAMX. OXT,DT/LONG. KMX/@2 ,BMX/r™X , ALU/A+B+1 , SHF /ALU,, SPO. R/WRITE.RC,SPO.RC/@1""
*XMX/22 ,.BMX/KMX , ALU/B SHF /ALU.DT,D (/LONG, SPO.R/WRITE.RC, SPO.RC/@1™"
" XMX/@2 “BMX/KMX . ALU/B. SHF /LEFT3,5P0.R/WRITE.RC.SPO.RC/@1""
* XMX/ 22 .BMX/KMX . ALU/B . SHF /RIGHT 2, SPO. R/WRI TE . RC SPO.RC/a1"
“AMX/LA . ALU/A, SHF /ALU. SPO.R/WRITE .RC . SPO.RC/a1
“AMX/LA _BMX/LB, ALU/A+S, SHF /ALU.DT.DT/INST . DEP, SPO.R/WRI TE.RC , SPO.RC/a1*"
"AHX/LA KMX/ @2 B‘D(/W.ALU/A-B SHF /ALU,SPO.R/WRITE .RC,SPO.RC/31""

U_LA-AND .K[82],RCLaTI_ALU"
'unx7LA.ALuxA SHF/ALU.DT.DT/INST.DEP, SPO. R/WRITE.RC,SPO.RC/@1"
*BMX/LB.ALU/B. SHF /ALU, SPO.R/WR]I TE .RC. SPO.RC/a1""
*BMX/LB . ALU/B.SHF /LEF T,SPO.R/WRITE .RC, SPO.RC/a1""
*BMX/LC . ALU/B,SHF /ALU. SPO.R/WRITE..RC, SPO.RC/a1""
* RAMX/Q . AMX/RAMX ,ALU/NOTA ,RCL@1]_AL!S"
*BMX/PACKED . FL ,ALU/B, SHF /ALU, SPO-R/WRITE.RC, SPO.RC/a1"’
*BMX/PC ,ALU/B, SHF /ALU, SPO.R/WRITE .RC, SPO.RC/a1""
* RAMX/Q , AMX/RAMX ALU/A.SHF/ALU SPO.R/WRITE.RC,S"0.RC/31""
*ALU_0+@+1,RCLD1S AL
* RAMR RAMX mx/mx -KMX/32 ,ALU/A+8, SHF /ALU,SPO.R/WRITE .RC, SPO.RC/a1""
'uLU/A+B LRAMX/Q, AMX/RAMX . BMX/LC . SPO.R/WRITE.FC,SPO.RC/@1""
* RAMX/Q . AMX/RAMK ,BMX/PC , ALU/A+B . SHF /ALU, SPO.R/WRITE .RC , SPO.RC/a1°"
RAHX/O,AHX/RAHX -BMX/PC .ALU/A+B+1, SHF /ALU, SPO. R/WRITE.RC,SPO_RC/a1""

RAMX/Q . AMX/RAMX .BMX/KMX , KMX/@2 ,ALU/A=B, SHF /ALU, SPO. R/HRITE RC,SPO.RC/a1"*
"“ALU/A-B annx/o.Anx/RAnu.anm/Lc SPO.R/WRITE.RC,SPO.RC/@1""
*RAMX/Q , AMX/RAMX , BMX/MASK , ALU/A~B~1 . SHF /ALU. SPQ.R/WRITE .Aic, 5P0.RC/81"
' RAMX/Q , AMX/RAMX , OXT br/aé.ALU/A SHF/ALU, SPO.R/WRI TE.RC . SPO.RC/@1""
* RAMX/Q - AMX/RAMX . BMX/KMX , KMX/@2 , ALU/AND , SHF /ALU, SPO.R/WRITE .RC, SPO.RC/a1""
* RAMX/Q . AMX /RAMX . BMX/KMX . KMX/@2 . ALU/ANDNOT , SHF /ALU, SPO. R/WRITE.RC,SPO.RC/a1""
* RAMX/Q - AMX/RAMX ALU/A., SHF /LEF T .SPO.R/WRI TE.RC.SPO.RC/a1"*
:RAHXIO.AHXIRAHX,nLU/A "SHF/LEFTS,SPO.R/WRITE.RC,SPO.RC/@1"
RAMX/Q  AMX/RAMX  ALU/A, SHF /RIGHT ,SPO.R/WRITE .RC,SPO.RC/@1"*
"ALU_Q, SHF/RIGHTZ,SPO.R/WRITE.RC.SPO.RC/@1°"
"RAMR/Q , AMX/RAMX . SXT ,DT/R2 ,ALU/A. SHF /ALU. SPO.R/WRITE.RC . SPO.RC/a1°"
*BMX/0,MSC/READ . RLOG .ALU/B . SHF /RIGHT , SPO. R/WRITE.RC,SPO .RC/@1"

VAMX/LA KMX/@2 ,BMX/KMX , ALU/A+B, VAK/LNAD , SHF /ALU, SPO.R/WRITE .RAB, SPO.RAB/&1""

LAMX/LA KMX/@2 ,BMX/KMX,ALU/A-B, VAK/LOAD, SHF/ALU, SPO.R/WRITE . RAB, SPO.RAB/31"’

"AMX/LA, KMX /32 ., BMX/KMX  ALU/A-B .RLOG, DT/{ ONG, VAK/LOAD , SHF /ALU, SPO. R/WRI TE . RAB,SPO.RAB/a1""’
"RAMX/Q, - AMX/RAMX ,KIX/ @2, BMX/KMX ,ALU/A-B, VAK/LOAD 'SPO.R/WRITE . RAS, SPO.RAB/31°’

.'SPO, R/WRITC .RAB.SPO,RAB/@1,AMX/RAMX . OXT . DT/LONG,ALU/A , SHF /AL

- AMX/RAMX ., OXT DT/LONG,BMX/LB,ALU/A+B+1,SHF /ALU,SPO.R/WRITE.RAB,SPO.RAB/a1"’

'AMX/RAMX . OXT,DT/LONG ,BMX/KMX ,KMX/ . 1,ALU/A-B, SHF /ALU,SPO.R/WR] TE .RAB, SPO.RAB/a@1"*
"AMX/RAMX.OXT,DT/LONG,RBMX/D ,BMX/REMX ,ALU/A-B, SHF /ALU, SFO.R/WRITE .RAB, SPO.RAB/a1"
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: PIW124.MCR 600,1204]
: MACRO .MIC [600.12041

RC]_
RCI_ALU.LEFT
RCI_ALU.LEFT3
RCI_ALU.RIGHT
RLJ_ALU.RIGHT2
RLID
R[J _D+K[]
J_Db+
R[] D+Q+1
RCI”D-KL3
RCI_D-LC-1

RC1D.OR.Q

R[J _LA+D
RCI_LA+D+]
REITLA+KL]
RCITLA+K[]+1
RLIT _La+kK[].RLOG
RLCI_LA+LC

RLIT _LA*MASK+1
RLI_LA+Q
RLCI_LA-D
REITLA-KLD
RCITLA-K[].RLOG
RC] LA—HASK-1
RCITL

RC1C LA AND.K[]
RCI_ _LA.OR.D
RCIC LA ORNOT .MASK
RCICL

RCIC C
RCI_LC.RIGHT
RECI_NOT.
RCI_NOT.D
REIZNOT .MASK

RCI”NOT.Q
g[] _PACK.FP

RLI”Q+1
RC]_Q+5
RCI_Q+KE]
RL]_a+LB
RLJIZQ+LC
RCIQ-D
RLI_G-D-i
RCI_0-KL]
RLI_Q-k[1.RLOG

MCRO MIC [600,1204]
1_(03) 14-Jan-82 15:20:16
Macro definition

Macro definition 14-Jan-82 iche 1 frame M6
VAX11/780 M'lcrocode s PCS 01, FPLA OE, WCS124

: Register transfer macros

"AMX/RAMX . OXT ,DT/LONG, KMX /@2 ,BMX/KMX ,ALU/A-B, SHF/ALU, SPO.R/WRITE .RAB, SPO.RAB/@1"*
*'AMX/RAMX . 0XT .DT/LONG ,BMX/LE .ALU/A-B, SHF /ALU, SP0.R/WRI TE .RAB, SPO.RAB/a1" "

" 'AMX/RAMX, OXT ,DT/LONG , RBMX/Q ,BMX/RBMX , ALU/A-B, SHF /ALU, SPO.R/WRITE .RAB, SPO.RAB/a1" "
*'SHF /ALU, SPO.R/WRITE .RAB, SPO,RAB/@1"’

*'SPQ.R/WRITE .RAB, SPO.RAB/@1, SHF/LEFT'*

*'SPO.R/WRITE .RAB,SPO.RAB/@1, SHF/LEF'B"

*SHF/RIGHT , SPO.R/WRI TE .RAB, SPO. RAB/a1"*

gJence 77
Page

*'SPQ.R/WRITE .RAB. SPO.RAB/@1 , SHF /RIGHT2"! ,
"'SPO.R/WRITE .RAB, SPO.RA™ /@1 ,RAMX/D , AMX/RAMX ,ALU/A . SHF /ALY’
*'SPO.R/WRITE .RAB. SPO. RAB/@1 . RAMX/D , AMX/RAMX . KMX/22 , BMX/KMX , ALU/A+B, SHF /ALU'"*
*'SPQ.R/WR] TE .RAB. SPO. RAB/@1 . RAMX/D , AMX/RAMX , RBMX/Q - BMX/RBMX , ALU/A+8 , SHF /ALU'*
*'SPO.R/WRITE .RAB. SPO. RAB/@1 ,RAMX/D . AMX/RAMX . REMX/Q . BMX /RBMX , ALU/A+B+1, SHF /ALU'*
::‘ng gl&tl{e.ﬁjszo.mm RAMX/D , AMX/RAMX . KMX/32 ,BMX/KMX ,ALU/A~B, SHF/ALU'""
"'SPO.R/WRITE. RAB.SPO.RAB/B'I -RAMX/D ,AMX/RAMX ,RBMX/Q ,BMX/RBMX ,ALU/A-B, SHF /ALU"*
"'SPO.R/WRITE .RAB,SPO.RAB/@31 ,ALU/AND , AMX/RAMX ,RAMX/D ,BMX/KMX ,KMX/82 , SHF /ALU""
'SPO.R/WRITE .RAB,SPO.RAB/@1,ALU/OR ,AMX/RAMX ,RAMX/D ,BMX/LC, SHF/ALU"’
*'SPQ.R/WRI TE .RAB. SPO. RAB/@1.ALU/OR , AMX/RAMX . RAMX/D . BMX/PACKED. FL , SHF /ALU"*

*SPO.R/WRITE .RAB, SPO.RAB/@1 ,RAMX/D . AMX/RAMX . RBMX/Q . BMX/RBMX , ALU/OR , SHF /ALU'*

* BMX/KMX, KMX/@Z , ALU/B, SHF /ALU, SPO.R/WRITE .RAB, SP0. RAB/31"'

*'SPO. R/WRI TE .RAB, SPO.RAB/@1, AMX/LA ALU/A, SHF /ALY’

*AMX/LA, RBMX /D, BMX/RBMX , ALU/A+B, SHF /ALU, SPO.R/WRITE .RAB, SPO. RAB/a1"*

*'AMX/LA ,REMX /T ,BMX/REMX , ALU/A+B+1 , SHF /ALU, SPO. R/WR TTE . RAB, SPO.RAL 1"

*AMX,/ LA BMX/KMX , KMX/@2, ALU/A+B, SHF /ALU, SPO.R/WR! TE .RAB , SP0 . RAB/a1"*
*AMX/ LA .BMX/KMX . KMX/@2  ALU/A+8+1 R[3 . J ALU”

/LA ML/ KM KM/ 83 AL/ AV RLOG 13 7L OR'G SHF /ALU, SPO.. R/WRITE .RAB,SPO_RAB/@1"*
"AMX /LA .BMX/L C ,ALU/A+B. SHF /ALU, SPO.R/WRITE .RAB, SPO . RAB/31"*

*AMX/LA JBAX/MASK ALU/A+B+1 ,RC81]_ALU'* .

*'AMX/LA - REMX/Q, BMX/REMX , AL /A3, SHE/ALU, SPO.R/WRI TE .RAB, SPO..RAB/@1" *

*'AMX/LA - RBMX/D ,BMX/RBMX , ALU/A-B, SHF /ALU, SPO.R/WRI TE .RAB, SPO.RAB/a1"*

*AMX /LA ,BMX/KMX ,KMX/32 ,ALU/A-B, SHF /ALU, SPO.R/WRITE -RAB, SPO. RAB/31""

" AMX/LA [BMX/KMX - KMX/@2 . ALU/A=BRLOG, DT/LONG, SHF /ALU, SPO.R/WRITE .RAB , SPO_RAB/@1""
“ALU/A-B~1,AMX/[A BMX/MASK , SPO.R/WRI TE .RAB, SPO.RAB/31, SHF /ALY

*AMX/LA ,RBMX/Q  BMX/REMX , ALU/A=B, SHF /ALU, SP0,R/WRITE .RAB, SPO . RAB/3]" *

AMX/LA JBMX/KMX  KMX/@2 , ALU/AND,, SHF /ALU, SPO.R/WRITE .RAB. SP0. RAB/a1 "

*'AMX /LA ,REMX/D , BMX/RBMX , ALU/OR, SHF /ALU, SPO.R/WRITE -RAB , SPO.RA3/31"*

“AMX/LA ,BMX/MASK , ALU/ORNOT , SHE /ALU, SPO.R/WRI TE .RAB , SPO-RAB/@1""

*BMX/LB.ALU/B, SHF /ALY, SPO.R/RITE .RAB, SPO. RAB/a1"’

' BMX/LC ,ALU/B. SHF /ALU, SPO.R/WRITE .RAB, SPO. RAB/a1"*

*BMX/LC ;ALU/B. SHF /RIGHT , SPO.R/WRI TE . RAB, SPO.RAB/a1""

'AMX/RAMX . OXT . DT/LONG ,ALU/NOTA REQT_ ALU™

* RAMX/D , AMX/RAMX , ALU/NOTA RE@13 ALY’

BMX/MASK , AMX/RAMX . OXT , DT /LONG KLU/ORNOT SHF/ALU, SPO.R/WRITE .RAB, SPO.RAB/31"*

' RAMX/Q, AMX/RAMX ,ALU/NOTA . RC@1]_AL

' BMX/PACKED. FL ,ALU/B, SHF /ALU, 3P0 R/WRITE .RAB. SPO.RAB/T"

*'SPO.R/WR] TE .RAB, SPO. RAB/@T,RAMX/Q, AMX/RAMX , ALU/A., SHF /ALU'*
*ALU_0+Q+1,RE@1]_ALU™

*'SPOCR/WRI TE .RAB.SPO.RAB/@1 ,ALU/A+B+1 BMX/KMX KMX/ . & AMX/RAMY ,RAMX/Q, SHF /ALU"*
SPQ.R/WRITE .RAB. SPO. RAB/@1 . RAMX/Q, AMX/RAMX , BMX/KMX ,KMX /32 , A0/ A+B , SFF /ALU™
''SPO.R/WRITE . RAB. SPO. RAB/@1 . ALU/A+S, AMX/RAMX  BMX/LB ,RAMX/Q . SHF /ALU"*
*'SPO.R/WRI TE .RAB. SPO.RAB/@1,RAMX/Q, AMX/RAMX, BMX/L C ,ALU/A+8 . SHF /ALU'*
*'SPQ.R/WRITE .RAB, SPO.RAB/@1 ,RAMX/Q . AMX/RAMX . REBMX/D . BMX/REMX , ALU/A-B , SHF /ALU'"*
''SPO.R/WRI TE .RAB, SPO. RAB/@1 ,ALU/A-B=1 , AMX/RAMX ,RAMX/Q ,BMX/REMX , RBMX /D , SHF /ALU'*
*'SPO.R/WR] TE .RAES, SPO. RAB/@1 ,RAMX/Q, AMX/RAMX , BMX/KMX ,KMX/a2 , ALU/A-8, SHF /ALU'"*
*RAMX/Q , AMX/RAMX ;BMX/KMX , KMX/@2 ,ALU/A~B.RLOG, DT/LONG, SHF /ALU, SPO.R/WRI TE .RAB, SPO.RAB/a1""
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; PTW124_MCR 600"
: MACRO .MIC £600.12043]

RCJ_Q-LC

ROY7 RLOG RIGHT .1
SC&(S)’{ATE STATE-FLI(EXP)
"\‘C ~0-k[1

C_ALU
SC ALU(EXP)

SC D(EXP)
SC_D(EXP) (A)
SC_D(EXP) {B)
SC —D-k[J
C_D.OXTCLI-KL]
C_D.OXTL].XOR.XL[]
SC D.AND.KL]
SC_D.OR.K[]
SC_D.SXTL]
SC_EALU
SC_FE

—K[]
SC_K[J.ALU

SC_LA
SC_LA.AND.K[]
SC_LC(EXP)
SC_NABS(SC-FE)
SC_PSLADDR
sc_a
SC_Q(EXP)
SC_Q(EXP) (B)

SC_ ~Q.0R.K[]
SC_Q.SXTL]
SC RC[J
SC_RCSJ(EXP)

SC_RCIZEXP)
SC §C31AND K[

SCC
SC_SC+EXP(Q) (A)
SC_SC+FE
SCZSC+K[]
SC_SC+SHF . VAL
SC_SC~FE
SCTSC-K[]
SCTSC-SHF . VAL
SC_SC.ANDNOT.FE
SCTSC.ANDNOT.K[]

: MACRO .MIC [600,1204] Macro definition_  14-Jan-82 iche 1 Frame Seguence 78
12043 MICRG2 1L(03) 14-Jan=-82 15:30:16 VAX11/780 I'hcrocode : PCS 01, FPLA OE. WCS124 Page
Macro definition : Register transfer macros

"°'SPO.R/WRITE.RAB, SPO.RAB/ 31 ,RAMX/Q, AMX/RAMX ,BMX/L C ,ALU/A-B,SHF /ALU"'

’ALU/AND, SPO. R/WRITF "RAB, SPO.RAB/@T , AMX/RAMX , RAMX/Q, BMX/KMX ,KMX/82" ' .
*'SP0.R/WRITE .RAB. SPu. RAB/@1 ,ALUZANDNOT , AMX/RAMX , RAMX/Q, BMX/KMX , KMX /32 , SHF/ALY
*'SPO.R/WRITE .RAB. SPO.RAB/@1 ,ALU/OR , AMX/RAMX ,RAMX/Q ,BMX 7RBMX ,RBMX/D , SHF 7ALU"
"'SPO.R/WRITE .RAB, SPO.RAB/@1 ,RAMX/Q, AMX/RAMX, BQX/KHX KMX/@2 ,ALU/ORNOT , SHF/ALU'*
ALU_Q, SKF/RIGHT, SPO. R/WRITE .RAB, SP0.RAB/a1"

*BMX70,MSC/READ.RLOG,ALU/B, SHF/RIGHT , SPO. R/WRITE . RAB, SPO.RAB/31"*

[ L£8REATI AMX/LA ESMX/ANX EXPMSC/LOAD. STATE ,EALU/A-B, SMX/EALU, SCK/LOAD'"
" AMX7RAMX . OXT ,DT/LONG, EBMX/AMX _EXP, EALU/B, SMX/EALU, SCK/L OAD™"

* BMX/KMX , KMX/ 1, AMX/RAMX . OXT,DT/LONG , ALU/A-B, SMX/ALU, SCK/LOAD"*
*'SMX/ALU.SCK/LOAD**

*'SMX/ALU. EXP, SCK/LOAD"*

" RAMX/D , AMX/RAMX, ALU/A , SMX/ALU, SCK/LOAD'*

* RAMX/D . AMX/RAMX . ALU/A , SMX/ALU. EXP, SCK/LOAD'*

* RAMX/D . AMX/RAMX , EBMX/AMX . EXP, EALU/B , SMX/EALU, SCK/LOAD"*

* RBMX/D ,BMX/RBMX , ALU/B , SMX/ALU. EXP, SCK/LOAD

*RAMX/D . AMX/RAMX . KMX/@ 1, BMX/KMX , AL /A-B , SMX/ALU, SCK/LOAD"*

* RAMX/D . AMX/RAMX . OXT,DT/@1,KMX/a2 ,BMX/KMX ,ALU/A-B , SHX/ALU, SCK/LOAD'
* RAMX/D ,AMX/RAMX . OXT.DT/@1 . BMX/KMX ,KMX/82 , ALU/XOR , SC_A

- RAR/D - AMX/RARD KA 701 B /KX <AL U/ AND L SPZAL U-S ER/TORD"”

* RAMX/D ,AMX/RAMX . KMX/@1 . BMX/KMX , ALU/OR , SMX/ALU, SCK/LOAD"*

* RAMX,/D ,AMX/RAMX . SXT,DT/@1,ALU/A, SMX/ALU. SCK/LOAD" *

' 'SMX/EALU, SCK/LOAD"*

*'SMX/FE , SCK/LOAD"*

* KMX/@1 . EBMX/KMX, EALU/B , SMX/EALU, SCK/LOAD"*

' XMX/@1 JBMX/KMXALL/B , SIX/ALU, SCZ/LOAD"*

AMX/LA.ALU/A, SIX/ALU, SCK/LGAD"*

*AMX/LA  KMX/@1 ,BMX/KMX , ALU/AND , SMX/ALU, SCK/LOAD"*

" BMX/LC ,ALU/B, SMX/ALU. EXP, SCK/L0AD'*

*EBMX/FE , EALU/NABS .A-B. SMX/EALU, SCK/LOAD"*

* 'SMX/EALU, ESMX/KMX . SCK/LOAD ,KMX/ . F ,EALU/B""

RAMX/Q, AMX/RAMX , ALU/A, SMX/ALU, SCK/LOAD'*

RAMX/Q, AMX/RAMX , EGMX/AMX . EXP, EALU/B, SMX/EALU , SCK/LOAD"*
REMX/Q,BMX/REMX . ALU/B, SMX/ALU. EXP, S CK/LOAD .
RAMX/Q  AMX/RAMX . BMX/KMX ,KMX/@1 ,ALU/A+B, SMX/ALU, SCK/LOAD
RAMX/Q . AMX/RAMX ; BMX/KMX ; KMX/@1 . ALU/A-8, SMX/ALU, SCK/LGAD’*
RAMX/Q, AMX/RAMX , BMX/KMX . KMX/@1 - ALU/AND , SMX/ALU, S CK/LOAD'*
RAMX/Q_AMX/RAMX . BMX/KMX - KMX/31 . ALU/OR , SMX/ALU, SCK/LOAD"*

* RAMX/Q . AMX/RAMX - SXT,DT/31 ,ALU/A, SMX/ALU., SCK/LOAD"*
*'SP0.R/LOAD.LC.SP0.RC/31,BMX/LC,ALU/B, SMX/ALU, SCK/LOAD"*
*'SP0.R/LOAD . L C,SPO.RC/@1 .BMX/LC ., ALU/B. SMX/ALU.EXP , SCK/LOAD"*
*'SP0.R/LOAD . LAS, SPO.RAB/@1 , AMX/A ,ALU/A, SMX/ALU, SCK/LOAD" *
*'SPO_R/LOAD . LAB, SPO.RAB/@1 . AMX/LA,ALU/A_ SMX/ALU_EXP,SCK/LOAD'*
ALU/AND , AMX/LA, SPD.R/LOAD - LAB, SPO. RAB/@7 ,BMX/KMX , KMX/a2, SMX/ALU., SCK/LOAD"*
*EALU/A+1, SMX/EALU, SCK/LOAD™ ;

" EALU/A+B , EBMX/AMX . EXP, SMX/EALU, SCK/LOAD , AMX/RAMX ,RAMX/Q"*
"EBMX/FE , EALU/A+B, SMX/EALU, SCK/L0AD"*

*XMX/@1,EBMX/KMX , EALIIZA+B, SMX/EALU, SCK/LOAD'*
*EALU/A+B,EBMX/SHF . . 1., S-A/EALU, SCK/LOAD"*
“EBMX/FE,EALU/A-B,: EALU,SCK/LOAD"* ,

' XMX/a1 , EBMX/KMX , EA 1 /A-B . SMX/EALU, SCK/LOAD'*

" EBMX/SHF . VAL ,EALU/A-B, SMX/EALU, SCK/LOAD""

*EBMX/FE , EALU/ANDNOT , SMX/EALU, SCK/LOAD"’

*XMX/a1 , EBMX/KMX , EALUZANDNGT , SMX/EALU, SCK/LOAD"*

7
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SC_SC.OR.KL]
SC_SHF . VAL
SC_STATE

SC_STATE .ANDNOT .K[]
SC_STATE.OR.K[]

Sb M) .SD

SD

SS OR'SD 0

SS_ALU1S

SS_SD
SS_SS.XOR.ALU158SD_ALU15
STATE_O(A)
STATE_AMX.EXP

STATE_D (EXP)

STATE_FE

STATE_FIRST

STATE_ INNEROBJ

STATE_ INNERSRC
STATE_K[]

STATE_OUTER
STATE_PREDEC
STATE_Q(EXP)
STATE_SC.VIA.KMX
STATE_SKPLONG
STATE_STATE+]
STATE_STATE+FE
STATE_STATE+KL]
STATE_STATE-FE
STATE_STATE-K[]
STATE_STATE .AN. SKPLONG
STATE_STATE.AN.ST00
STATE_STATE.AN.6T04
STATE_STATE.AN.DESTDBL
STATE_STATE.AN.NOTPREDEC
STATE_STATE .AN.PREDECZERO
STATE_STATE.ANDNOT.FE
STATE_STATE.ANDNOT.K[]
STATE_STATE .ANDNOT. SHF . VAL
STATE_STATE.OR.FE
STATE_STATE.OR.K[]
STATE_STATE.OR.ADJINP
STATE_STATE.OR.DEST
STATE_STATE.OR.DESTDBL
STATE_STATE.OR.FILL
STATE_STATE.OR.FLOAT
STATE_STATE.OR.MOVE
STATE_STATE.OR.PATT1
gLATE STATE.OR.PATT2

VA_ALU
VA D
VA_D+K(]
VA D+LC
VA D+Q

: MACRO .MIC [600 12041 Jan=-82 e 1 Frame B7 Seguence 79
: PIW124.MCR 600 °1204] ROZ 1L(03) |4~Jan°82 15:30:16 VAX11/780 M'lcrocod : PCS 01, FPLA OE, WCS124 Page

: MACRO .MIC [600,12041] Macro definition

ro definition 14=J
: Register transfer macros

*XMX/a1, EBMX/KMX , EALU/OR , SMX/EALU, SCK/LOAD"*

*EBMX/SFF . VAL ,EALU/B, SMX/EALU . SCK/LOAD™

*EALU/A,MSC/LOAD . STATE , SMX/EALU, SCK/LOAD'*

" EALU/ANDNOT , EBMX/KMX ,SC/LOAD. STATE , SMX/EALU, SCK/LOAD , KMX/@1""
“EALU/OR, EBMX/KMX ,MSC/LOAD . STATE , SMX/EALU, SCK/LOAD , KMX /1"
'SGN/NOT.SD'*

' SGN/SD .FROM. SS'

*'SGN/CLR. SD+$S

' SGN/SS . XOR.ALU’

* ‘AMX/RAMX . OXT ,DT/LONG, EBMX/AMX . EXP, EALU/B , MSC/LOAD . STATE"*
*EBMX/AMX.EXP,EALU/B MSC/LOAD. STATE"

* RAMX/D , AMX/RAMX , EBMX/AMX . EXP , EALU/B,MSC/i. 0AD . STATE"*
*EBMX/FE EALU/B,MSC/LOAD. STATE"™

*'STATE_KEZEROT™ ;EDITPC STA(ES
*STATEKL.11" IMATCHC STATES
"STATE KC£.37"

' KMX/@T , EBMX/KMX , EALU/B ,MSC/LOAD . STATE""

*'STATE _KLZERQ]'*

*'STATE_KL.801"'

' RAMX/T, AMX/RAMX , EBMX/AFX . EXP EALU/B, MSC/LOAD. STATE"’
' MSC/LNAD. STATE ,EALU/B, EBMX/KAX ,KMX/SC"*

“'STATE K[.4]'"' ;SKPC STATES
*EALU/A+1,MSC/LOAD. STATE'*

*EBMX/FE ,EALU/A+B,MSC/LOAD. STATE""

" KMX/@1 , EBMX/KMX , EALU/A+B ,MSC/LOAD . STATE"*

*EBMX/FE ,EALU/A~B,MSC/LOAD. STATE""

' KMX/@1  EBMX/KMX , EALU/A-B,MSC/LOAD . STATE"*
"'STATE_STATE .ANDNOT.K[.43"

*'STATE_STATE .ANDNOT .KL[.37 1'"

*'STATE_STATE.ANDNOT .KL. 77"

"STATE_STATE .ANDNOT .K[.61°"

*'STATE_STATE .ANDNOT .K[. 77 1'"

*STATE_STATE .ANDNOT .KE . 03"

*EBMX/FE ,EALU/ANDNOT ,MSC/LOAD. STATE"'

' XMX/@1 , EBMX/KMX , EALU/ANDNOT ,MSC/LOAD . STATE"*

' MSC/LOAD. STATE , EBMX/SHF . VAL , EALU/ANDNOT"*

"EALU/OR EBMX/FE MSC/LOAD . STATE" ,

' XMX/@1, EBMX/KMX ,EALU/OR ,MSC/LOAD . STATE""
"'STATE_STATE.OR.K[.3]""

*STATE_STATE.OR.K[.4]1"*

*'STATEZSTATE.OR.K[.6]"

*'STATECSTATE.OR.KL.77""

*'STATE_STATE.OR.KL.603"

“'STATE-STATE.OR.K[.?J""
"Dk /BYTE. SWAP'’

' VAK/LOAD"’

"RAMX/D ,AMX/RAMX ,ALU/A . VAK/LOAD"

" RAMX/D ,AMX/RAMX, SKMX/a1,BMA/KMX, ALU/A*B VAK/LOAD'

" RAMX/D , AMX/RAMX ,.BMX/L C ,ALU ‘A+B,VAK/LOA

RAMX/D , AMX/RAMX RBMX /0 ,BMX /RBMX,, ALU/A*B VAK/LOAD"*

78




c 7
ZZ~ESOAA-124 QO : MACRO .MIC [600,1204] . Macro definition 14-Jan he 1 Frame C7

-82 Sequence 80
; PIW124.MCR 600,1204] MICRO2 1L(03) 14~Jan-82 15:30:16 = VAX11/780 M1crocode : PCS C1, FPLA OE, NCS134 Page 79
s MACRO .MIC [606 1204] Macro definition : Register transfer macros
;3219 VA D.OXTC]+Q *RAMX/D ,AMX/RAMX . OXT .DT/a1 ,BMX/RBMX ,ALU/A+8,VAK/LOAD"*
;3220 A_D.ANDNOT .K[] * RAMX/D LAMX/RAMX , BMX/KMX , mxm ALU/ANDNOT , VAK/LOAD""
:3221 VA {8 ' %MX/1 .BMX/KMX ,ALU/B, VAKILOAD
:3222 VALLA “AMX/* A.ALU/A,VAK/LOAD'* .
;3223  VAZLA+D *AMX/ A, RBMX/D ,BMX/RBMX , ALU/A+R , VAK/L OAD
;3224 VA_LA+KI] *AMX /LA . BMX/KMX ,KMX/@1 , ALU/A+8, VAK/LOAD'*
23225  VA_LA+K[]1+1 TAMX/LA . BMX/KMX  KMX/31 .ALU/A+B+1 VAK/LOAD''
;3226  VA_LA+PC *‘AMX/LA ,BMX/PC , ALU/A+B, VAK/LOAD" *
23227 VA_LA+Q *AMX/LA ,RBMX/Q ,BMX/RBMX ,ALU/A+B, VAK/LOAD’ *
;3228 VA_LA-D *AMX/LA ,RRMX/D ,BMX/RBMX ,ALU/A~B , VAK/LOAD**
;3229  VA_LA—K[] "AMX/LA BQX/KHX KMx/a1 ,ALU/A-B VAK/LOAD"
;3230  VA_LA=-K[]-1 *AMX/LA BMX/KMX .KMX/@1 ,ALU/A=B=1 , VAK/LOAD"
;3231 VA-LA-Q "VAK/LOAD.ALU/A-B AMX/LA, BMX/RBQX RBMX/Q, SHF /ALU"*
;3232 _LA AND.LC “AMX/LA,BMX/LC ,ALU/AND , VAK/LOAD' *
;3233 VA_LA_ANDNOT.K[] TAMX/LA ,BMX/KMX , KMX/a1 . ALU/ANDNOT , VAK/LOAD'
;3234 VA_LB*D OXT ' BMX/LB,ALU/A+B, AMX/RAMX . OXT ,DT/BYTE ,VAK/LOAD*’
;3235  VAZPC 'BMX/PC ,ALU/B,VAX/LOAD"’
;3236 VA_Q ' RAMX/Q ,AMX/RAMA ,ALU/A ,VAK/LOAD"
;3237  VA_Q+D 'VAK/LQAD ,ALU/A+B, AMX/RAMX ,BMX/RBMX , RAMX/Q,RBMX/D , SHF /ALU"'
;3238  VA_G+K[] ' RAMX/Q, AMX/RAMX ,KMX /31 ,BMX/KMX ,ALU/A+8, VAK/LOAD"*
;3239  VALQ+LB *'RAMX/Q,AMX/RAMX ,BMX/LB ,ALU/A+B,VAK/LOAD"'
;3240 VA_Q+LB.PC *'RAMX/Q, AMX/RAMX ,BMX/PC .OR. LB ,ALU/A+B, VAK/LOAD"’
;3241 VA_u+LC ' RAMX/Q , AMX/RAMX ,BMX/L C ,ALU/A+B, VAK/LOAD”
;3242  VA_Q+PC " RAMX/Q,AMX/RAMX ,BMX/PC ,ALU/A+B ,VAK/LOAD
;3243 VA_Q-K[] RAMX/Q ., AMX/RAMX ,KMX/@1 . BMX/KMX . ALU/A=B, VAK/LOAD"
;3244 VA_Q-LB ' 'RAMX/Q, AMX/RAMX ,BMX/1LB ,ALU/A-B, VAK/LOAD
;3245 VA_Q ANDNOT .KL] *RAMX/Q, AMX/RAMX ,KMX/ a1 ,BMX/KMX ALU/ANDNOT.VAK/LOAD"
;3246 A_RCC] *'SPQ.R/LOAD.LC,SPO.RC/a1,BMX/LC .ALU/B, VAK/LOAD"*
;3247 VA —RC] ''SPO.R/LOAD.LAB,SPO.RAB/a1 ,AMX/LA ,ALU/A,VAK/LOAD"’

;3248  VA_VA+4 'PCK/VA+S''




ZZ-ESOAA-‘I 2b. 0
; PIW124 . MCR 6

: MACRO .MIC |:u06 12041

.ToC *

B.FORK
BYTE

C.FORK
CACHE . INVALIDATE
CALL

CALLL]
CHK.FLT.OPR
CHK.ODD .ADDR
CLK.uBCC

CLR.FPD
CLR.1B.COND
CLR.IB.0PC
CLR.IB.SPEC
CLR.IBO-1
CLR.IBO-3
CLR.182-3
CLR.1IB2-5
CLR.NEST.ERR
CLR.SD&SS

E.FORK
EXCEPT.ACK

FLUSH.IB
G.FORK

INHIBIT.IB
INTRPT .ACK
INTRPT . STROBE

LOAD.ACC.CC
LOAD. IB
LOAD.IB.11
LONG

MEMORY . NOP
MUL.OXT
MUL . 1XT
MULM. DONE
MULP .DONE

POLY.DONE
RETURNO

RETURN1
RETURN10

MACRO MIC [600,1204)]
204] MICRO2 1L(03)
Macro definition

Macro definition

b 7
Macro definition  14-Jan-82 Fiche 1 Frame
VAX11/780 Microcode : P(CS 01,

14=Jan~82 15:30:16
: Non=transfer macros

: Non-transfer macros'’

.WBR(SPU .0K/1D,CLR.IB.CLND,PC_PC+N,SUB/SPE(C,J/B.FORK"’

''SUB/SPEC,J/C.FORK'*

' 'MCT/INVALIDA- E.VAK/NOP''
''SuB/C

"‘CALL, J/31"
*MSC/CHK.FLT.OPR'""
"MSC/CHK.ODD.ADDR"*
*'CCK/L0AD . UBCC’

*MSC/CI.R.FPD"
"'IBC/CLR.1-5.COND""
"'IBC/CLR. 0 IEK/ISTR"

""IBC/CLR.1

"‘IBC/CLR.0.1,I1EK/ISTR"

*“IBC/CLR.0=3" ;DISCARD =11 INSTR & OPERAND
"IBC/CLR.2.3"’ ;11 MODE DISCARD ISTREAM OPERAND

"*IBC/CLR.1=5.COND’*
"MSC/CLR.NEST.ERR"’
"'SGN/CLR.SD+SS"’

''SUB/SPEC,J/E.FORK""
"'IEK/EACK"*

"'IBC/FLUSH,VAK/LOAD , IEK/ISTR""
"'SUB/SPEC,J/G.FORK"'
‘MCT/MEM.NOP"*

""IEK/IACK'*

"'IEK/ISTR"’
"*IRDQ, CLK.UBCC,IRD1,SUB/SPEC,J/A.FORK""

:2ND PART OF Q/D IMMEDIATE

o7 Sequence 81

FPLA CE, WiS124

Page

80

"LA_ R(DST)CLB R(SRC3,D_LB.PC.VAK/LOAD,Q_IB.DATA,SC KL.107, PCK/PC+N,MSC/ IRD,SUB/SPEC , 4/DPO"’

"LAR(SP2)8LB_R(SP1),

‘MSC/LOAD.ACC.CC"'
''VAK/NOP ,MCT/READ.V .NEWPC''
"VAK/NOP,HCT/READ V.NEWPC'’
DT/LONG™

‘MCT/MEM.NOP'
"'SI/MUL+,SC_SC-K[.1]. BEN/MUL"
"'S1/MUL-,SC_SC-KL.1],BEN/MU

"D_D. RIGHT27SI/MUL-, INTRPT. STR(BE"
"DCD. RIGHT2,SI/MUL+.INTRPT.STROBE""

"'ACF/CONTROL ,ACM/POLY.DONE"’
"*SUB/RET,J/0""

"'SUB/RET,J/1"*
"'SUB/RET,J/10"*

DEVA_LB.SC_ALUCEXPY,FE_LA(EXPY,35 ALU1S'
'MST/IRD,QK/15.MCT/ALLOW. TB.READ, IBC/CLR.1-5. COND,PCK/PC+N'




ZZ-ESOAA-124 0

: PIW124.MCR 600

: MACRO .MIC [606 1204)
23304 RETURN100
;3305 RETURN1T0C
-3306 RETURNI0E
;3307 RETURN1Z2
53308 RETURN1S
:3309 RETURNITF
:3310  RETURNZ
;331 RETURNZ20
33312  RETURNZS
:3313  RETURN3
;3314  RETURNG
;3315 RETURNAGO
223316 RETURNGO
:3317 RETURNG!
:3318 RETURNS
;3319 RETURNS
23320 RETURNF
*3321  RETURN(]
;3322
23323  SET.CC(BYTE)
23324,  SET.CC(INST)
:3325 SET.CC(LONG)
;3326 SET.CC(ROR)
23327  SET.CC(WORD)
;3328 .FPD
:3329  SET.NEST.ERR
23330  SET.PSL.C(AMX)
;3331 SET.V
;3332 SPEC
;3333 SPECG
23334 START.IB
;3335 STOP.IB
;3336
23337  TEST.TB.RCHK
;3338 TEST.TB.WCHK
;3339 TRAP.ACCLC3]
13340
:3341  WORD

;3342 WRITE.DEST
“3343  WRITE.G.DEST

E 7
MACRO MIC [600,1204] Macro definition  14-Jan-82 Fiche 1 Frame E7 Seguence 8¢
204] MI CROZ 1L(03) 14~Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA QFE, wWCS124

Macro definition : Non=transfer macros

*'SUB/RET,J/100'*
*'SUB/RET,J/10C"
"'SUB/RET.J/10E""
*'SUB/RET.J/12"
*'SUB/RET,J/18"
*SUB/RET.J/1F""
*'SUB/RET.J/2"
*SUB/RET.,J/ 20"
*'SUB/RET,J/ 24"
*'SUB/RET.J/3""
*'SUB/RET.J/4""
*'SUB/RET,J/40""
*'SUB/RET,J/60'""
*'SUB/RET.J/61""

*'SUB/RET.J/0F"*
*'SUB/RET,J/al"*

*'CCK/INST.DEP,DT/BYTE"'

"*CCK/INST.DEP,DT/INST.DEP"

"*CCK/INST.DEP,DT/LONG'’

"'CCK/ROR’’

'*CCK/INST.DEP,DT/WORD"’

*MSC/SET.FPD'’

"MSC/SET.NEST.ERR"'
-*'CCK/C_AMXO'’

*'CCk/SET.V'*
*LAB_R(SP1),Q_IB.DATA,CLR.IB.COND,PC_PC+N,MCT/ALLOW.IB.READ,SUB/SPEC,J/C.FORK'’
'1_AB_R(SP1) ,0_IB.DATA,CLR.IB.COND ,PC_PC+N,MCT/ALLOW. IB.READ ,SUB/SPEC,J/G.FORK""
“IBC7START" "

"IBC/STOP'®

"MCT/TEST.RCHK, VAK/NOP'*
"MCT/TEST.WCHK, VAK/NOP'*
"ACF/TRA? ,ACM/Q1"*

"DT/WORD''
"LAB_R(SP1),0k/1D,CLR.1B.COND ,PC_PC+N,SUB/SPEC,J/WRD"'
"LAB_R(SP1), QK/ID,CLR.IB. COND,PT PC+N SUB/SPEC, J/WRG'"*

Page

81




F 7 :

22-ESQAA=124.0 : MACRO .MIC [600,1204] Macro definition  14-Jan-82 he 1 Frame F7 equence 83
; P1W124 MCR 600,1204] MICRC2 1L(03) 14=Jan-82 15:30:16 VAX11/780 r‘hcrocode : PCS 01, FPLA CE, UCS1 4 Page 82 !
: MACRO .MIC [600.,1204] Macro definition : Branch enable macros ;
3344 .TOC "

Macro definition + Branch enable macrcs’'

;3345

53346 AC.LOW? "BEM/INTERRUPT'* ; ,J3/3"
;3347  ACC.SYNC? "BEN/ACCEL’' :,J3/3
;3348  ACCEL? 'BEN/ACCEL"’ N
33349  ALIGNED? "BEN/TB.TEST'"  ;,J5/17
;3350 ALU.N? "BEN/ALU" :.J4/07"
;3351 ALUI-0? ' BEN/ALU1-0

gggg ALU? *BEN/ALY

;ggg BCDSGN? *BEN/DECIMAL" ;,J2/2"
;3356 €312 "BEN/C31"" )
gggg CONSOLE .MODE? *BEN/PSL.MODE'* ;,J5/718"
;3359  p(1)? *BEN/MUL"

:3360 D.BO? ‘BEN/D.BYTES'  ;.J4/QF"
:3361 D.8B1? ‘BEN/D.BYTES''  ;,J4/0D"
;32362 D.B2? ‘BEN/D.BYTES'® ;.,J4/0B"
:3363 D.BYTES? 'BEN/D.BYTES'' B
:3364 D.NE.O? ‘BEN/SIGNS"’ :.J3/5"" ;PREFERED FORM
;3365 DO? *BEN/D3-0"" :.J4/0F’
;3366 D2-0? *BEN/D3-0"" : ,J4/08’ '
;3367 D2? "BEN/D3-0"" ;.J4/708"
;338 D3-0? ‘BEN/D3-0"’

:3369 0317 *BEN/SIGNS"’ :,J3/76"
;3370 D32 'BEN/D3-0"’ :.J6/07""
:3371  DATA.TYPE? "BEN/DATA.TYPE'®

: gg;% DBL? ‘BEN/DATA. TYPE'®

;3374  EALU.N? 'BEN/EALU"’ : ,J4/07:'
;3375 EALU.Z? *BEN/EALU"’ ;.J4/0B"
:3376 EALU? 'BEN/EALU""

: %_555 END.DP1? ‘BEN/END.DP1'’

;3%3 FPD? 'BEN/LAST.REF'* ;.,J4/07"
:3381 IB.TEST? "BEN/IB.TEST"'

;3382 INT? ‘BEN/ INTERRUPT

:3383  INTEXRUPT.REQ? *BEN/ INTERRUPT'® ;,J3/5"
;3384 IR0O.C31? *BEN/ALU

;3385 IRO? 'BEN/ALU" 3 ,J470D"
:3386 IR1? 'BEN/IR2-1""* :.J3/76"
:3333; IR2-1? 'BEN/IR2-1""’

:3%33 LAST.REF? 'BEN/LAST.REF''

:3391  MODE.LSS.ASTLVL? "BEN/REI" :.J3/3
:ggg% MUL? BEN/MUL

,-%95 NEST.ERR? "BEN/LAST.REF'" ;,J4/08"
;33 PC .MODES? *BEN/PC.MODES'’ .
;3397  PSL.C? "BEN/PSL.CC"’ ;.J4/0E"
;3398 PSL.CC? "BEN/PSL.CC''




ZZ-ESOAA-124.0
; PIW124.MCR 600,1204

: _MACRO .MIC (600,120
MICRO2

]

* MACRO .MIC [600,12043 Macro de
;3399  PSL.MODE?
;3400 PSL.N?

s 3401 PSL.V?
;3402 PSL.2?

: 3403 PTE.VALID?
: 3404

3405 Q31?

: 3406 QUAD?
;3407

s34 RLOG.EMPTY?
;3409 ROR?
;3410

;3411 SC.GT.Q?
;3412 SC.NE.O?
;3413 SC?

;3414 SIGNS?
;3415 SRC.PC?

: 3416  SS?

13417 STATE(7)?
;3418  STATEQ?
;3419 STATE1-0?
;3420 STATE1?
;3421 STATEZ2?
;3422  STATE3-0?
;3423  STATE3Z?
;3424 STATE4L?

: 3425 STATES?
3426 STATEG6?
;3427 STATE7=4?
;3428

;3429 TB.TEST?
;3430

;3431 vA31-30?
13432 VA31?
;3433

;343 77

;3435 ZONEDL?
;3436

4]
1L(03)
finition

* BEN/PSL .MODE"*
*BEN/PSL . CC"’
*BEN/PSL.CC'*
*BEN/PSL.CC'"
*BEN/TB. TEST

*BEN/SIGNS'’
*BEN/DATA.TYPE''

'BEN/ALU1-0"'
*BEN/ROR"*

*BEN/SC"’
*BEN/MUL'*
‘BEN/SC*’
‘BEN/SIGNS''
*BEN/SRC.PC'*
'BEN/EALY''
*'STATE7-47""
*BEN/STATE3-0"'
' BEN/STATE3-Q"'
*BEN/STATE3-0"'
*BEN/STATE3-0"'
*BEN/STATE3~0"*
*BEN/STATE3-0"'
*BEN/STATE7=4""
*BEN/STATE7-4""
‘BEN/STATE7-4"'
*BEN/STATE7-4""

'BEN/TB.TEST"'

' BEN/PSL .MODE''
*BEN/PSL .MODE"’

‘BEN/Z'"
'BEN/DECIMAL'’

;3437  .BIN

G
Macro definition_14-Ja
14=-Jan=-82
: Branch enable macros

he 1 Frame G7
01,

n-82 Fic
15:30:16 VAX11/780 Microcode : PCS

s Je/7

5 .J6s0D""
:.J4/08B""
2, JS5/70F""

:.J3/73"

S/

;4373

;COMP MODE, BEN ON SRC R = PC
; J4/0E""

;. J4/0E""
;. J4/70C""
;. J4/70D"
2 .,J6/0B""

2 Jes07"

;5707
:J5/70F"

.2/
;MAKE LISTING ROOM FOR BINARY FROM HERE ON

Sequence 84
FPLA OE, WCS124

Page 83 E
!
i




;. PIW124 .MCR 6001
: MACRO .MIC [600. 120:.]

H
ZZ-ESOAA~124 0 HACRO .MIC [600,1204] Macro definition  14-Jan-82
] MICRO? 1L(03) 14-Jan~82 15:30:16 VAX11/780 M1crocode

Macro definition : Branch enable macro:

3437. This page intentionally left blank.

iche 1

Frame H7 Se
: PCS 01, FPLA CE, UCS134

uence 85

Page

84




1Z-ES0AA=124.0 ; PATCH .MIC [600,1204] PATCH.MIC 14~Jan-82 . Fiche 1 Frame 17 Sesuence 86 '
; PIW124 .MCR 600,1204] MICROz 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 85 |
: PATCH .MIC [600,1204] PRYCH.MIC :
;36438 .TOC  'PATCH.MIC"
:3439 .T0C 'Revision 3.2 .
:gzzg : R. J. Avarbock, P. R. Guilbault
;3442 NCSIN .
.%4422 REGION/<WCSRI1L>, <WCSR1TH>/<WCSRZL>,<WCSR2H>
;3445 .T10C . Revision History''
i
;3448 ;03 Fix ACBD with negative ADDEND branch is on GTR instead of GEQ. No FPLA
:3449 Patch no. 075, PLA trap PCS053F to WCS115F. Fix POLYF rounding
:3450 Patch no. 076, PLA trap PCSO5SF to WCS1193. Fix POLYD rounding
:3451 Patch no. 077, PLA trap PCS0594 to WCS1195. Fix ASHP overflow.
:3652 Correct Patch 59 to vix ASHP setting PSL<v> on ative shift count
;3453 Patch no. 078. PLA trap PCSOD61 to WCS117E. Fix MTPR SCBB
;3454 Patch no. 080. PLA trap PCS014C to WCS1147. Floating faults.
;3455 PLA trap PCSO14E to WCS1147. Floating faults.
;3456 PLA Crap PCSO17E to WCS1147. Floating faults.
;3457 ; Patch no. 081, PLA trap PCSO13E to WCST114F. Floating faults.
;3458 Patch no. 082. PLA trap PCSQIDC to WCS1150. Floating faults.
;3459 PLA trap PCSO1DE to WCST1150. Floating faults.
:3460 PLA trap PCS043C to WCS1150. Floating faults.
;3461 ; Patch no. 985. PLA trap PCSOEOO to WCS1151. Floating faults.
;34662 . Patch no. 083, PLA trap PCSO3E+ to WCS117F. Floating faults.
;3463 Patch no. 084, PLA trap PCSOSBE to WCS1194. Fgoat1ng faults.
;3464 Patch no. 079, PLA trap PCSOBD3 to WCS1196. Fix ADDP/SUBP 486 sign prob.
$3465 Patch no. 086, PLA trap PCSOA62 to WCS119F. EDIT FPD unpack. )
: : Patch no. 0B7, PLA trap PCSO67E to WCS1197. Floating faults. Patch 022 no longer required.
;3467 Patch no. 088, PiA trap PCS0068B to WCS1198. Floating faults. R
:3468 Patch nc. GE9, PLA trap PCSO7FA to WCS1199. (ADD,SUBIP(4,6) v bit.
:3469 Modify Patch 025 to fix (ADD,SUB)P4 v bit.
:3470 Modify Patch 069 to fix (ADD,SUB)P6 v bit.
;3471 Patch no. 090, PLA trap PCS0BB2 to WCST119A. CVITP int. proolem.
(3472 Patch no. 091, PLA trap PCSODO6 to WCS1198. PROBEx C bit.
;3473 Patch no. 092, PLA trap PCSQ74E to WCS119C. CVIPT Vv bit. .
:3474 Patch no. 093, PLA trap PCS0C47 to WCS119D. (ADD, SUB)P(4,6) v bit.
;3475 Add fix _to patch 015 for G & H and change out 1180
13476 Change Patch 301 to fix ACB(D,G) when either INDEX or ADDEND is zero.
;3477 Change macro that deal with condition codes.
;3478 Correct Patch By to fix warm floating reg to re8 overflow fault problem
;3479 Modify patch 089 to fix similar cases to patch (89.
;3480 Add 2nd FPLA trap for GSH. We now have 1 for G8H and 1 for no G&H
;3481 Patch no. 0%, PLA trap PCSOEDB trapped to WCS11A4. REI (M PC problem.
;3482 Patch no. 095, PLA trap PCSQO6E4 to WCS119E. MOVC(3.,5) optimization.
;3483 Patch no. 096. FLA trap PCS0564 trapped to WCS1159. Add MTPR #3F.
;3484 Patch no. 097, PLA trap PCSOBOD trapped to WCS11AS5. EDITPC restart.
;3485 Patch no. 098, PLA trap PCS0B1D trapped to WCS11A6. EDITFC restart.
;3486 ; Modify patch 094 tc report offending odd address instead of offending REI.
;3487 ;02 Change secondarg WCS version number for 123
;3488 ;01 Patch no. 074, PLA trag PCSOD47 to WCS1192. Fix MULP .
;3489 Remove PLA trap P(SQ40B to WCS117E. Not required add never implemented.
;3490 Remove PLA trap PL3040F to WCS117F. Not required add never implemented.
;3491 ; Remove PLA trap PCSQ3CF to WCS1150. Not required add never implemented.
13492 Remove PLA trap P(S0284 to W(S1151. Not required add never implemented.



J 7
22-ESOAA=124.0 SSZSH .MIC [600,12041] Revision History 14=Jan-82

; PIW124 . MCR
; PATCH .MIC

;3493
;3494
: 3495
;3496

;00

Fiche 1

Frame J7

MICROZ 1L(03) 16~Jan-82 15:30:16 VAX11/780 Microcode : PCS 01,

600,1
£606 1204 Revision History

Standardize_documentation of file and edit as required.
Patch no. 073, PLA trap P(S0287 to W(S1181. Used to be in Q1.MIC
Start of history

;3497 .BIN

Seguence 87
FPLA CE, W(CS124 Page &6




17-ESOAA=124.0 : PATCH .MIC [600,1204)

- PTW1264 .MCR 60012043 MICROZ 1L(03)

J OF80, 0000,003C,0180.F800,0000,0F80

U 0111, 0000,GC03C.8580,2000,0000,0111

U 1111, €000,003C,3980,2(C0,0000,1111

U 1112, 0000,003C,4180,2C00,0000,1112

K 7 .

PCS microcode patchl4~Jan—-82 Fiche 1 Frame K7 Seguence 88 |
14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA 0E, W(CS124 Page 87

: PATCH .MIC [600,1204] PCS microcode patches : version numbers

3498v

.T0C ' PCS microcode patches : Version numbers’'
LTITLE 'VAX11/780 Microcode : PCS 01, FPLA OE, W(S124'°

;FPLA VERSION i i
;The following location is used by the console to obtain the FPLA version no.

0F80: M ; FPLA's maﬁ this loc to their version |
J/<.> ; number. The

P CS VERSION . .
:The following location is used by the console to obtain the PCS version no.

0111: : : Loop with version number as ID address !
CID/READ.KMX,ID.ADDR/021,4/<.> ; The 2 lsb's are used. f

;PRIMARY WCS VERSION

:The primary W(S version number indicates which FPLA version is correct for
;this version of W(S. The console compares the primary W(S version with the
FDLA version and reports a mismatch warning if they are different.

1111: : ; Loop with version number as ID address
CID/READ .KMX,ID.ADDR/OE ,J/<.> : Six bits are used.

;SECONDARY wW(CS VERSION . . .

:The 4 Lsb's of the ID address are the W(S sub-version(sixteen versions of
UCS are possible for each FPLA version). The next two bits of the ID address
.1nd1cate which PCS version is correct for this version of W(S. The console
;compares these two bits (ID.ADDR<5:4>) with the PCS version and reports a
:mismatch fatal error if they are different.

1M1e: : ; Loop with version number as ID address
CID/READ .KMX,ID ,ADDR/10,J/<.> ; Six bits are used.

6 Llsb’s are used. Lo



I'4
ZZ-ESOAA-124.0 : PATCH .MIC [600,1204] PCS microcode atch14-Jan-82 Fiche 1 Frame

L7 Se ce 89
; PTW124.MCR 600,1204] MICRO2 1L (03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA O, UCS134 Page
: PATCH .MIC [600,1204] PCS microcode patches : WCS locations reserved for the micro-debugger
'%223 .TOC ' PCS microcode patches : WS locations reserved f.r the micro-debugger’’
.%gg(‘) 1{'2165 can go away when the .REGION pseudo-Op gets fixed
U 1120, 0000,003C.0180,F800.0000,1120 Egggg Jre> :
3554 1121: :
U 1121, 0000,003C,0180,F800,0000,1121 ;gggg J/<.> H
13557 1122: ;
U 1122. 0000,003C.0180.,F800,0000,1122 gggg J/<> :
;3560 1123: ;
U 1123, 0000,003C,0180,F800.0000,1123 :ggg} J/<.> H
23563 1124: : :
U 1124, 0000,003C,0180,F800,0000,112¢4 §§2‘5’ J7<.> :
3566 1125: :
U 1125, 0000.003C.0180.F800.0000,1125 gggg J7<.> ;
3569  1126: ;
U 1126, 0000,003C,0180,F800,0000,1126 :gg;? J/7<.> :
138572 1127: ;
U 1127, 0000,003C,0180,F800,0000,1127 :§§;2 J/7<.> :
;3575  1128: ;
U 1128. 0000.003C.0180.F800.0000,1128 gg;g J7<.> H
3578  1129: ;
J 1129, 0000,003C,0180,F800,0000,1129 :gggg J/<.> :
13581 112A: ;
U 112A, 0000,003C,0180,F800,0000,112A gggg J7<.> :
358, 1128: ;
U 1128. 0000,003C.0180.,F800.0000,1128 gggg J/7<.> ;
13587 112¢: ;
U 112C¢. 0000,003C,0180,F800,0000,112C :gggg J/<.> ;
(3590  112p: :
U 112D, 0000,003C,0180,F800,0000,112D :%gg} J/<.> :
3593 1126: ;
U 112E, 0000,003C,0180,F800,0000,112E §§8§’ J/7<.> :

;3596 112F : : ;
U 112F, 0000,003C,0180,F800,0000,112F ;3597 J/<.>




7
22~ES0AA=124.0 ; PATCH .MiC [600,1204] PCS m1crocode atch14-Ja n-8 Fiche 1 Frame M7 Sequence 90

2
: PTIW124 .MCR 600,1204] MICROZ2 1L(03) 14~Jan-82 :30:16 VAX11/780 M1crocode : PCS 01, FPLA CE, W(S124 Page
; PATCH .MIC [600,12041] PCS microcode patches : Patches prior to WCS116
:3233 .TOC ' PCS microcode patches : Patches prior to WCS116'
3600 ;Date : 21-JUL-77 Patch no. 001
;%28% ;Author : Paul R. Guilbaul t(04~APR-80), Urknown

23603  :Source code file : FLOAT
;3604 ;First included in :

;3605

;2289 -PROM address to be intercepted : 059D

+3608 Descr1pt10n of problem

23609  21-0UL-=77 IF T E LIMIT IN ACEF/D HAS ZERO EXPONENT BUT NON-ZERO FRACTION (I.E.
:3610 A DIRTY 0), THE BRAVCH TEST MAY NOT WORK. ALSO, IN COMPARING INDEX
;3611 WITH LIMIT, THE EQUALITY CASE IS MISPLACED (SHOULD BE WITH CARRY=1).
;gg}% OA-APR-BO Add fix for ACBD kranching on GTR when ADDEND is negative.

Egg}é .Instead of that microinstruction, insert here the code which works :

;3616 -NOBIN
;3617 :Algorithm to compare the INDEX to the LIMIT :

;3618

;3619 : 1.) Determine if the signs are different. [f they are then : either Index +, Limit -, Index > Limit

;3620 or Index -, Limit +, Index < Limit

;%255 : 8ranch on the XOR of the SIGN(Addend) and SIGN(Index).

3623 ADDEND [NDEX  XOR . )

;3624 Addend is +, Branch on LEQ + + 0 Index is +, Index > Limit, no BRANCH

;3625 Addend is +, Branch on LEQ + - 1 Index is -, Index < Limit, BRANCH

;3626 Addend is -, Branch on GEQ - + 1 Index is +, Index > Limit, BRANCH

;3627 Addend is -, Branch on GEQ - - 0 Index is -, Index < Limit, no BRANCH

13630 :2.) If the signs are the same, then the exponent and fractions bits are comﬁared in decreasing order of significance
:ggg; : to determine the relat1orsh1p between the magnitude of the INDEX and

E%ggz : a.) If the absolute INDEX = the absolute LIMIT, branch always.

E%g%g 3 b.) If the absolute INDEX > the absolute LIMIT, branch on the XOR of the SIGN(Addend) and SIGN(!ndex).

?%g%g : c.) If the absolute INDEX < the absolute LIMIT, branch on the EQvV of the SIGN(Addend) and SIGN(index).

:3639 . ABS(Index) .GTR. ABS(Limit) ! ! SIGN(Addend) SIGN(Index) i XOR !

;3640 +6 +4 1 INDEX.GTR.LIMIT | + + i 0 | Addend is +, branch on LEQ, no BRANCH
;3641 ; -6 -4 1 INDEX.LSS.LIMIT | + - i 1 | Addend is +, branch on LEQ, BRANCH
;3642 +6 +4 { INDEX.GTR.LIMIT | - + i 1 1 Addend is -, branch on GEQ, BRANCH
:ggzz ; -6 -4 i INDEX.LSS.LIMIT ! - - i 0 ! Addend is -, branch on GEQ, no BRANCH
13645 !

;3646 ; ABS(Index) .LSS. ABS(Limit) ! ! SIGN(Addend) SIGN(Index) | EQV |

23647 +4 +6 + INDEX.LSS.LIMIT | + + i 1 1 Addend is +, branch on LEQ, BRANCH
;3648 ~4 -6 i+ INDEX.GTR.LIMIT | + - i 0 | Addend is +, branch on LEQ, no BRANCH
13649 +4 +6 + INDEX.LSS.LIMIT | - + i 0 | Addend is ~, branch on GEQ, no BRANCH
;ggg? : -4 -6 { INDEX.GTR.LIMIT ! - - i 1 | Addend is -, branch on GEQ, BRANCH
13652 i xxx Note : ALL/XOR sets ALU (31 Like a subtract coes but sets the remaining ALU conditions as would be expexted from an XO




72-US0AA=124 .0
5 PIW124.MCR 600,1204]

MICRO2
: PATCH .MIC [600.1204]

U 1140, 0010.,0038,0180.,F988,000C,1015

U 1015, 0010,0038.,0580.F918,0197,7016

U 1016, 0811.,6(20,0584.F918,0114,7053

U 1053, 0F03,003C,0180,F998,6000,1018

U 1057, 081F ,5820,1980,F800,0084,7063

U 1018, 0811,6020,0980,3018,0010,7057

: PATCH .MIC [600,1204]
1L (03)
PCS microcode patches :

PCS microcode
14~Jan-82

(A YA AT AR IR YR A PR YR TR TN R TN )

1140:

SUR

ACBF . 00

ACBF .01

7
a§ch‘l 4-Jan-82

Fiche
0:16 VAX11/780 mcroc*‘de : PCS 01
Patches prior to Ww(S116

1 N7 Seguence 91
FPLA OE, UCS132e Page

Continuation of Patch no. 0G1

IN :
The following code is the compare for ACBF and A(BD. Encry status :

L.Q : INDEX<H> Index after add h-*s<31:00>
RCLT1] INDEX<L> Index after add bits<63:32>
RCLT3] : LIMIT<H> Limit bits<31:00>

IpLTS] - LIMIT<H> Limit bits<31:00>

IDLTE] LIMIT<L> Limit bits<63:32>

SS SIGN(Addend?.XOR.SIGN(Index)
RCLT7] Branch address (P(+disp)
F:?C[HJ_LC

ALU RCLT3],5C_ALUCEXP) ,

FE_RL.13.clk.TBCC

; LOAD EXPONENT OF LIMIT IN SC
; CLEAR EALU CC

.

D_Q.XOR.RC(T3],
D,CLK.UBCC,

SD_SS,
FE_KL.1],CLK.uBCC,
SC.NE.0?

; GET DIFFERENCE BETWEEN INDEX AND LIMIT
; TESTING ONLY SIGN, EXP, AND MSB'S

; SEESD GET ADDEND<SIGN>.xor.INDEX<SIGN>
; CLEAR EALU CC

; TEST EXPONENT OF LIMIT

;011
ALY_O0(A) ,RCLT3]_ALU,
r_0. > J/ACBF .01

; SC.EQL.O, LIMIT IS ZERO
; CLEAN UP LIMIT<H>
; NEED YO CLEAR LIMIiT<L> AS WELL

R0J,
i[UORDJ X0R.Q,
/ACBF 02

>O.)'
("U
0‘_)(

EALU_FE,
J/ACBF .00

SC.NEQ.O, LIMIT IS NOT O

CLEAR SC FOR LATER BRANCHING

D GETS INDEX(H)<31:16>'LIMIT(H)<15:0>
TEST DIFFERENCE <15:0>

Sevene v,

CLEAR LIMIT<L>

RE-COMPARE WITH CLEAN ZERO
TEST ONLY SIGN, EXP, AND MBS'S
CLEAR EALU CC

TR TR TR IR



(YR TR Y] LR YR TR IR TR o8, B,

LA TR TR N}

LFR TR XY

8 8
17-ESQOAA=~124. 0 s PATCH .MiC [600,1204] PCS microcode patchi4~Jan=-82
; PIWI24 .MCR 600,1204] MICRG2  1L(03) 14-Jan-82 15:30:16 VAX11/780 Mtcrocode
; PATCH .MIC [606 1204] PCS microcode patches : Patches prior to W(S116
23701 =0011;
3702 ACBF.02:
> 3703 ;0011
U 1063, 001D,2020,0180,F800,0010,1067 ;%;82 ALU_Q.XOR.D.CLK.UBCC
:3706
23707 ;0111
23708 ALU _Q.XOR.LC,LONG,CLK.UBCC,
23709 eEALD_FE,
;3710 SD_NDT.SD,
;3711 Q_IoLT6],
U 1067, 0011,2320,D9F3,2C00,0010,7050 ;3712 €312,J/ACBF .04
23713 ACBF.03:
23714
;3715 CLR IB.OPC,PC_PC+1,
U 1068, (000.,123,0180,F804,4000,05A4% :g;}g EALU’,J/ACBF 7
;3718 =0=
23719 ACBF.04:
;3720 ;0x
u 1050, 0000,003C,0182,F800,0000,1068 :%;g; SS_SD,J/ACBF.03
;3723 D=
;3724 D_Q.XOR.RCLT1],
;3725 CUK.UBCC,WORD,
U 1052, 0811.,6120,0180,F908,0010,704C ;gggg EALU_FE,Z?
;3728 =0 ;0
> 3729 CLR.IB.OPC,PC_PC+1,
U 104C. €000.,123C,0180,F804,4000,05A4 :%;;? EALU?,J/ACBF.?
:3732 21
;3733 SS_SD,
;3734 D_D.OXTLWORD].XOR.Q,
U 104D, 081F ,5720,0182,F800,0000,7080 ;3735 STATEQ?

LR TR TR XY

e 1 Frame B8 Seguence 92
PCS 01, FFLA O£, WCS124 Page

Continuation cf Patch no. 001

EQUAL SIGNS, DIFFERENT BITS<14:0>
1 INDEX!.neq. {LIMIT:, RE-COMPARE
INDEX<15: 0> TO LIMIT<15:0> TO SET €31

EQUAL SIGNS, EQUAL BITS<14:0>
COMPARE INDEX<H> TO LIMIT<H> <31:0>
SD GETS SIGN(ADDEND).EQV.SIGN(INDEX)
MAY HAVE TO COMPARE LOW FRACTIONS
COMPARE UPPER WORD IF LOWER IS EQUAL,
OR LOWER WORD IF DIFFERENT

DIFFERENT SIGNS, DIFFERENT BITS<14:0>
SIGN(LIMIT) . NE.SIGNCINDEX)
BRANCH [FF SGN(ADDZND) .NE.SGN(INDEX)

31 =0
1INDEX! .LSS. ILIMITI

€31 = 1, 1INDEX<H>! .GEQ. (LIMIT<H>!
COMPARE LIMIT<L> TO_INDEX<L>
COMPARE ONLY BITS<47:32>

KEEP EALU CC'S O

=0
+INDEX: .GTR. LIMIT!
ACBF.7

=1

1 INDEX<H> .EQL, (LIMIT<H>!

D GETS LIMIT<63:48>" INDEX<4T:32>
TEST FOR DOUBLE OR SINGLE




12-ES0AA=124.0
; PTW124.MCR 600,1204]
: PATCH .MIC [600,1204]

1080.

1081,

100A,

1008,

100E.

T00F,

1021,

1088‘

1089,

1058,

105A,

0010.,3820,0183,F800.,0010,: JOA

2010,0038,0180,F939,4200,00A8

0000,033C,0180,F800,0000,1058

0000,033¢,0180,F800,0000,1058

0000,003C,0182,F800,0000,1088

0011,2020,0180,F908,0010,7021

0000,013C,0180,F800,0000,1088

€000,123C,0180,F804,4000,05A4

2010,0038,0180,F939,4200,00A8

0000.,003C,0182,F800,0000,105A

€0G0,123C,0180,F804,4000,05A4

: PATCH .MiC £600,1204]
MICRO2 1L(03)

c 8
PCS microcode patchl4-Jan-82 F
1 15:30:16  VAX11/780 Microc
PCS mizrocode patches : Patches prior toc W(S116

;0
ALU_Q.XOR.D,CLK.UBCC,LONG,

EALD FE,
SL_NOT.SD,
ALL?,J/ .ACBF .10

LYR YR YR S ¥

21
PCEVA_RCLT7],FLUSH.IB,J/IB.FILL
.ACBF.10:

;1010
C312,J4/.ACBF .8

L TR X}

21011
€31?,J/.ACBF.8

SS_SD,
J/ACBF.9

21111

Se Vs

ALU_Q.XOR.RCLT1],
CLK.UBCC,LONG,
EALU_FE

AXA TR TR N

-
.

2?

LAY

20
CLR.IB.CPC,PC_PC+1,
EALU?,J/ACBF.7

Ve %o N

;1
PCEVA_RCET7],FLUSH.IB,J/IB.FILL ;

LT}

M
§S_sb

s1x
CLR.IB.OPC.PC PC+1,
EALU?,J/A(BF.7

1 Frame C8 Segaence 93
: PCS 01, FPLA OE, WCS124 Page

Continuation of Patch no. 001
ACBD, !INDEX<H>! .EQL. LIMIT<H>!
COMPARE LIMIT<47:32> WITH INDEX
KEEP EALU CC'S CLEAR
SD GETS SIGN(ADDEND).XOR.SIGN(INDEX)

ACBF, INDEX .EQL. LIMIT
BRANCH

2=0(47:32 not=), C31=0(no meaning)
ILIMIT<47:32>) .NEQ. | INDEX<47:32>!

2=0(47:32 not=), C31=1(no meaning)
LIMIT<47:32> _NEQ. | INDEX<47:32>!

2=1(47:32 =), {31=0(valid for 63:32)
{LIMIT: .LSS. {INDEX:

; SS GETS ADDEND<SIGN>.XOR.INDEX<SIGN>

2=1(47:32 =), C31=1(valid for 63:32)
{LIMIT! .GEQ. :INDEX:

COMPARE LIMIT<L> to INDEX<L> ENTIRE
LWORD TO SET Z, KEEP EALU CC CLEAN

IF O THEN EQL. IF NOT THEN GTR
{LIMIT! .GVR. [INDEX:

BRANCH ON SIGN(ADDEND) .EQV.SIGNCINDEX)

ACBF.7
LIMIT.EQL.INDEX ~ ALWAYS BRANCH

; €=0, ILIMIT! _LSS. INDEX:
; SS GETS SIGN(ADDEND).XOR.SIGN(INDEX)

; C=1, ILIMIT! .GTR. iINDEZX!
; (cannot be =)
; ACBF.7




1Z-ES)AA=124.0 : PATCH .MIC [600, 1204]

D 8
PCS microcode patchl4~Jan~82 Fiche

1 Frame D8 Sequence 94

: P1‘124 MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 M1crocode PCS 01, FPLA OE, WCS124 Page
. PAICH .MIC [600.71204] PCS m1crocode patches : Patches prior to W(S116
;3779 :Date : 21~JUL-77 Patch no. 002
:g;g? 'Author : T. FOSSUM
*3782 :Source code file : DECMAL
:§;32 erst inciuded in :
Eg;gg PRG! address to be intercepted : 0184
;3787 ;Descr1pt1on of problem :
;3788 CVTLPbINSTRUCTION LEAVES DST-ADDRESS IN R1. RATHER THAN IN R3.
:%;gg M ANY CVTLP-INSTRUCTION WITH NON-ZERO DST-ADDRESS WILL FAIL.
Eg;g; Elnstead of that microinstruction, insert here the code which works :
;3793 1141 :
U 1141, 0000,173C.(180,F800,0000,1054 .%;gg STATE3-0? : TEST SIGN-BIT
$3796 =10+ ;10% : BRANCH ON SIGN-BIT OF STATE
: 23757 ALU 0(A) ,R[RT] ALU, : CLEAR R1
U 1054, 00C3,163C,0180,FA88,9000,0A93 .%;gg STATE7-4’,J/FINI : TEST FOR OVERFLOW
13800 S11x :
] - 3801 ALU 0(A) ,R[R1]_ALU, ; CLEAR R1
U 1056, 0003.1A3C,0180,FA88,0000,0898 ;3802 PSL.CC?, J/FINIT6 s TEST PSL Z-BIT




2Z-ESUAA-124. 0
: PIW124 MCR 6

MJ] CRO2
* PATCH .MIC ceoé 12041

U 1142, D015,2010.D5F0,20BC,0000,102D

U 1020, 0001,203C,65E0,FE00,0884,70A8

U 10A8, DDOO,003D,BD80,F800,0084,66CA

U 10A9, 0000,163C.DDF0,2D08,0000,06D2

U 10AA, C000,163C,DDF0,2D18,0000,06D2

U 10AB, 0010,0021,0181,F800,0118,E583

U 1088, 0000,163C,DDF0,2008,0000,06D2

: PATCH .MIC [600,1204]
1204] 1L(03)
PCS microcode patches

PCS microcode
14=-Jan=-82 15:30:16

23803

€ 8
atchl4=-Jan=-82
: Patches prior to WCS116

: 02-AUG=77
FOSSUM

.JOU?CQ code file
F1rst included in :

;Date
-Au‘hor : T,

: FLOAT

;PRGH address to be intercepted :
Description of problem :
COMMAS UE

ALSO,
ALSO,
ALSO,

AR A FRTFE A FE YR FR TR ¥}

1142:
RC[?J _G+PC+1,
PC_PC¥1,
CLR.IB. SPEC
Q_IDLT5]

ALU Q,CHK.FLT.OPR,

st KL.103
=0=x+00

;Gx+00
D_DAL.SC,

ST KL.FFF9I,
CLR.IB.SPEC,CALL,J/UNPACK

;0x=01

Q 10[77]
LT_RCC
srxreav J/ACBD.6

;0%x10

Q ID[T?J
LT_RCL
STKTE4’.J/ACBD 6

AEG'EA XOR.LC,SS_ALU1S,
FE_RABS(SC-LA(EXP)),
CLR.UBCC,

CALL,J/ADDD. 6

=1#x11
J1%x11

EtID[T7J
STATE4?,J/ACBD.6

Fiche 1 Frame
VAX11/780 Microcode :

LYA TR R R X]

S BN wy

(TR TR TR X3

Ve e N e

LA TR FE TN Y LY TN F R X

LTS TN R T

nce 95

<3
PCS 01, FPLA OE, UCS1g4 Page

Patch no. 003

RE LEFT OUT OF MICRO-INSTRUCTIONS USED IN
ACBD-INSTRUCTION. CAUSES INCORRECT RETURN-ADDRESSES.
ALSO, PC IS INCREMENTED BY ONE RATHER THAN BY TWO AS IT SHOULD.
A SUBTRACICN WAS DONE RATHER THAN AN ADDITION.
NO CHECK IS MADE FOR RESERVED OPERAND ON LIMIT
WHEN THE ADDEND IS 0, ADDEND<L> IS SUBSTITUTED FOR INDEX<L>

Instead of that microinstruction, insert

here the code which works :

CALCULATE BRANCH ADDRESS
INCREMENT PC AGAIN
CLEAR 1. BYTE OF B-DST
GET LIMIT<H>

CHECK LIMIT FOR RESERVED OP
COPY INDEX<L> FOR SWAP
SETUP SC FOR SWAP OF HALVES

SWAP HALVES OF INDEX
GET -7 FOR SHIFT
CLEAR 2. BYTE OF BDEST

INDEX = 0

GET ADDRESS OF INDEX IF MEMORY
GET ADDEND<L> TO LATCH

TEST FOR STORAGE PLACE

GET ADDRESS OF INDEX IF MEMORY
GET INDEX<L> TO LATCH
TEST FOR STORAGE PLACE

CALCULATE SHIFT-AMOUNT
NOTE ITS DIRECTION
GO FINISH ADD

GET ADDRESS OF INDEX IF MEMORY
GET INDEX<L> TO LATCH
TEST FOR STORAGE PLACE

94




2Z-ESOAA=124.0
: PIW124 .MCR 600, 1204]
; PATCH .MIC [608,12041

U 1143,

u 1070,

u 1071,

u 1072,

U 1073,

MICRO2

0000,173¢,0180,FA08,0200,1070

0000,803C,1980,4000,1404,6A6D

0000,803C,0580,4218,1404,6A75

0000.003C,0180.,F800,2000,0706

001°,0000.0580,FA98,0000,06A4

: PATCH .MIC L[600,1204]

PCS microcode
1L03
PCS m1crocode patches

F 8
atchl4~Jan-82
:30:

Fiche

1 Frame F8

PCS 01, FPLA CE, UCS'!glo

Page

Patch no. 004

MATCHC HAS A STATE REGISTER COMBINATION THAT IS NOT SPECIFICALLY

BE INDUCED BY CHANGING BITS <25:24> OF RO TO 10

BETWEEN SAVING REGISTERS FOR FPD AND CONTINUING THE MATCHC

14~-Jan-82 VAX11/780 Microcode :
: Patches prior to W(S116

;3858 :Date : 22-JUL-77
23859  ;Author : M. HURLEY
;3860 . .
;3861 ;Source code file :
;%gg% ;First included in :
;gggé -PROM address to be intercepted : 0803
:gggg Descr1ot10n of problem
;3868 ExCLUDED ON FPD RESTART.
;3869 ; THIS CAN ONLY
:3870
;3871 :
;%g;% ;Instead of that microinstruction, insert
;3874 1143: : :
;3875 VA RIR1], :
;3876 BER/STATE3-0 :
;3877 =xx00
;3878 :xx00 :
;3879 DLBYTE] CACHE, :
;3880 STATE_OUTER, :
;3881 J/MATOUT H
23882
;3883 ;*%x(01 s
;3884 DIBYTE] _CACHE, :
;3885 STATE IMEROBJ. :
;3886 LAB_RTR31], .
;3887 J/MATIN3 :
;3888
;3889 x%10 :
;3890 J/RSVOPR,CLR.FPD M
;3891
;3892 xxld H
;3893 RIR31_D=-k[.1], H
13894 J/MATINS :

here the code which works :

PREPARE TO REREAD OBJ

BRANCH ACCORDING TO WHERE INTERRUPTED
<1:0> OF STATE

RE-READ OUTER BYTE

WAS IN OUTER LOOP

J/MATOUT1

RE-READ 0BJ BYTE
WAS READING 0BJ IN INNER LOOP

J/MATIN3

THEORETICALLY AN ILLEGAL CASE

DECREMENT SRC ADDR

J/MATINS

95
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22-ESOAA=124 .0
;. PW126 .M(R 6001204
* PATCH .MIC [600,1204]

U 1144, 0000,003C,8D80,3C00,0000,1000

U 7000, 0018,1(39,1D80,09£8,0000,023C

U 1001, 0010,0038,0180,0168,0082,0A51

U 1002, 0059.0034,65C0,F800,0000,0EA8

: PATCH .MIC [600,1204]
MICRO2  1L(03)
PCS microcode patches :

s 3895
389
3897

3898

3899

3900

3901

3902
903

s 3504
$3905
906

2
-
-
-
»
.
g
-
-
-
-
.
-
-
.
)
.
4
-
»
-
g
-
.
-
.

G 8
PCS m1crocode gatchM-Ja -82
14-Jan~82

Fiche
Patches prior to W(S116

1 27=JUL-=77
FOSSUM

:'Source_code file : PROBE
sFirst included in :

:Date
;Author : T.

VAX11/780 Microcode :

1 Frame G8 Sequence 97
PCS 01, FPLA QE, W(CS124 Page
Patch no. 005

IB=STALLS DURING A

POPR-INSTRUCTION WITH CACHE TURNED OFF, MAY HAVE THIS PROBLEM.

'-PRG‘I address to be intercepted : 0010
;Descr'lpnon of problem
H THE VA-MUX IS LNSTABLE BECAUSE OF
M MICRO-BRANCH ON VA<31:30>.
:Instead of that microinstruction, insert
1144: ; M
IDEQ.SV1_D H
=00 ;00 :
RCLSC.SV] KLSC. :
MCT/MEM.NOP, :
CALL,PSL. MODE” J/GET.PTE :
H H
SC_RCLSC.SV], H
TEST.TB.RCHK, M
J/TBF .R2
;10 :
O D.AND.K[.10].RIGHT, :
J7M.FLT.B ;

here the code which works :

SAVE Q-REGISTER

SAVE SC

; IDEA OF ECO
; TEST VA<31:30>

RESTORE SAVED SC
CHECK FOR ACCESS VIOLATION

SET ACCESS VIOLATION IF APPROPRIATE
GO TAKE THE FAULT




22-ESOAA=124.0
PIW124.MCR 6001204 1CRO2
* PATCH .MIC [606 12041

U 1145, 0000,003C,8D80,3C00,0000,1138

U 1138, 0018.1C39,1D80,09€8,0000.023C

U 1139, 0000,003D,0180,1000.0000,0D6E

U 113A, 0819.0030,1180.7800,0000,0EA3

U 1138, 0010,003A.89F0.2D61,2A00,0020

PATCH MIC [600 12043
1L(03)
PCS m1crocode patches :

H 8
PCcsS m1crocode gatch14-Jan~82

Fiche 1 Frame H8 Sequence 98
T14~Jan=-82 30:16 VAX11/780 Microcode : PCS 01, FPLA OE, W(CS124 Page
Patches prior to W(S116
:Date : 27-JUL-77 Patch no. 006

sAuthor : T. FOSSUM

SSource code file : PROBE
;First included in :

'PRGH address to be intercepted : 0D12

roblem

X IS UNSTABLE BECAUSE OF IB-STALLS DURING A
ICRO-BRANCH ON VA<31:30>.

POPR-INSTRUCTION WITH CACHE TURNED OFF, MAY HAVE THIS PROBLEM.

;Instead of that microinstruction, insert here the code which works :
1145:

'Descr1pt1on of
THE V.

Ss 8y e

SAVE Q-REGISTER

ipLa.sva_p
=00

;00

RCLSC.SVI KLSCI,

MCT/MEM.

CALL ,PSL .MODE?,J/GET.PTE

SAVE SC
IDEA OF ECO
TEST VA<31:30>

[ FRETR TR T

;01
TEST.TB.WCHK,
CALL,J/TEST.PTE.W

CHECK FOR ACCESS VIOLATION
COULD SAVE AN INSTRUCTION HERE

LA TR ¥

.
—
(=]

.

FLAG MEM MGMT FAULT
GO TAKE THE FAULTY

D_D.OR. xc 41,
J7M.FLT.A

A X

11
PczVA RCLPC.SV],
Q_Ipfb.sv1,

CLR. NEST ERR,RE TURN20

RESTORE PC
GET SAVED D-REG
GO BACK TO PROBE-POINT

LA KR PR Y
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27-ESOAA-124.0 ; PATCH .MIC [600,1204])

1 8
PCS microcode patchl4-Jan-82 Fiche 1 Frame I8 Sequence 99

; PIW124.MCR 600,1204] MICROZ2 1L(03) 14-Jan-82 1 30.'16 VAX11/780 Microcode : PCS 01, FPLA QE, WCS124 Page
; PATCH .MIC [600,12041 PCS microcode patches : Patches prior to W(S116
:3962 :Date : 12-JuL~77 Patch no. 007
23963 ;Author :
;3964
;3965 ;Source code file : IE
;gggg sFirst included in :
Egggg *PROM address to be intercepted : 0D07
23970 EDescription of problem :
;3971 RESERVED OPERAND FAULTS WITH FIRST PART DONE SET ATTEMPT
;3972 TO RESTORE THE GENERAL REGISTERS FROM THE RLOG STACK.
;3973 T'11S PRODUCES RANDOM RESULTS. A CASE THAT WOULD FAIL IS:
;3974 POLYF (RO)+,(R1)+,(R2)+
.gg;z ; WHERE A COEFFICIENT (OTHMER THAN THE FIRST ONE) WAS 8000
E%g;g SInstead of that microinstruction, insert here the code which works :
3079 1146: :
53980 Q_PC, RCLPC.SVI_PC, ; SAVE PC WHERE BAKUP.PC NEEDS IT
Uy 1146, 0014,0038,01C0,F9€0,0000,0908 ;3981 J7RSVOP1 ; 8 GO CALL IT

98




7Z-ESOAA=-124.0
: PTW124.MCR 60012041
> PATCH .MIC [600.12043

4

1148,

1083,

1087,

1088.

1032,

102A.

1028,

102F ,

0019,383¢4,01C0,F8C0,0000,1083

€010,€038,0180,F904,4070,0062

001F ,4000,C9F0,2€00,0010,1032

€018,€020,4580,FA7C,4070,0062

001D,3800.0180C,F800,0010,102A
(010,0038,0180,r904.4070,0062

€018,0020,4580,FA7(,4070,0062

0000,1B3(,0180.F800,0000,065A

; PATCH .MIC [600,1204]
MICRO2 1L(03)
PCS microccde patches

PCS microcode
14-Jan-82

;Date

'Author :

'Source code file

J 8
atchl4-Jan-82
:30:16

: 27~JUL-77
T. FOSSUM/R. LARY

: FLOAT

FlPSt included in :

PROM address to be intercepted :

Descrvptlon of problem :
N THE LOWER BITS OF THE FRACTIONS IN (MPD AR

COMPARED THE ALU CC’S ARE NOT CLOCKED TO REFLECT RESULT.

ALSO, ONE OF THE COMPARES TESTS N INSTEAD OF C.

1148:
=0011

_CHECKL :

=1010

=111

CMPD

0627

Fiche 1 Frame
VAX11/780 H1crocode :
: Patches prior to WCS116

WHEN THE OPERANDS HAVE SAME EXPONENE

J8 Seguence 100
PCS 01, FPLA OE, WCS124 Page
Patch no. 008

NT AND

HIGH ORDER FRACTION-BITS, BUT DIFFERENT LOW ORDER BITS.

EInstead of that microinstruction, insert

Q_Q.AND.KC.FFFF], ALU?

.0011
ALU RCLTOJ,SET.CC(INST),
CLRTIB.OPC,PC_PC+1 ,J/1IRD

;0111

ALU_D.OXTLWORD]I~Q, CLK.USCC.
0 115[72] J/.CHECKL

21011
ALU RCR15].XOR.KL.8000],
SET-CCCINST),
CLR.IB.OPC,PC _PC+1,J/1IRD

ALU_G-D, LONG, CLK.UBCT,
;1010

ALY?

ALU_RCLTOJ,SET.CCCINST),
5&? .IB.OPC,PC_PC+1,

;1011
ALU RCR15].X0R.K[.8000],
SET-CCCINST),
CLR.IB.0OPC,P( _PC+1,J/IRD

11
ALU?, J/CHECKF

L K T I

here the code which works :

ISOLATE BITS <47:32> FOR COMPARE
BRANCH ON ALU Z AND N-BITS

COMPARE MIDDLE BITS OF FRACT
RESTORE ORIGINAL LOW FRACTION

COMPARE LOW FRACTIONS
BRANCH ON MIDDLE

SRC<M> > DST<M>, CC_SRC

DST<M> > SRC<M>, (C_-DST

SRC<M>=DST<M> = TEST SRC<L>-DST<L>
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2Z-£SOAA-124.0
: PIW124.MCR 600,1204]

1CRO2
 PATCH .MIC [600.1204]

U 1149, 0001,€03C,0180,F800,0070,0693

; PATCH .MIC [600 12041
1L€03)
PCS micrccode patches :

PCS microcode
14~-Jan-82 15:30:16

fiche 1 Fframe
: VAX11/780 Microcode : PCS 01,
Patches prior to W(S116

: 02-AUG=77
FOSSIM

ESource code file : FLOAT
:First included in :

:PROM address to be intercepted : 0586

Descr1pt1on of problem ,
: CBF-lNSTRUCTION THE CONDITION CODES DO NOT

: GET CLOCKED WHEN EITHER INDEX OR

: ADDEND IS ZERO.

K 8
atchl4-Jan-82 Seguence 101

K8
FPLA OE, WCSlce

;Date
:Author : T.

Patch no. 009

Elnstead of that microinstruction, insert here the code which works :
1149: :

ALU_D,
SET.CCCINST),
J/FL.PA.9

NEW INDEX
SET PSL (ONDITION CODES

L L T N

Page 100 %



2Z~ES0AA-124.0
: PIW124.MCR 600;1204]
: PATCH .MIC [600,12043

U 114A,

U 103a,

U 104A,

U 1055,

U 103D,

U 103F.,

U 1022.

U 1026,

0000,003C,3DF0,2E68.0284, 703A

0019,2024,C1C0,F80Z, 0084,904A

0083,0010,0380,4180.0000, 1055

081F ,9514,65E0,F803, 0084, 703D

0001,0D3(,0187,F988,0000, 1022

0000,003¢,0180,F800,0000,0106

0811,0024,0180,F903,1498,6(C3

0811,0024,0183,F903,1498,6C(3

; PATCH .MIC [€00,1204]
MICROZ 1L(03) :
PCS microcode patches : Patches prior to WCS116

PCS microcode

L 8 .
tchl4é-Jan-82 Fiche

14-Jan-82 15:30:16 VAX11/780 Microcode :
:Date : 03-AUG-~77
:Author : J. LEONARD

:Source code file : RPPR
;First included ir :

*PROM address to .2 intercepted : 0088

1 Fframe L8 Se ce 102
PCS 01, FPLA OF, UCS'lglo Page 101

Patch no. 010 '

:MODIFIED 20~JUN-1979 TO FIX PAGE FAULT CLEARING T ./R.SHORT

:Description of problem : ,
; RET INSTRUCTION NEVER RESTORES RO

: CALLG #0,F00

: FOO: “M<R1,R0>

: MCOM RO,RO

: RET

:'Instead of that microinstruction, insert

114A: H :

.RET: LAB _RLFP], VA_LA, ;
Q_IDLPSL], H
ST_K[.EF]

VA_VA*4, Q_Q.ANDNOT.K[.FFFFJ, !
SC_SC+kE.FFFF] :

DCLONG] _CACHE,
RCCTO]_D+MASK+1.RIGHT2, SI/MUL- -

ALU D.OXTLBYTEJ+Q, D ALU, Q D, -
VA_VA+4, SC_k[.10], D.BYTES? :

=1101

;1101 :
RCLT1] D, D_DAL.SC, VA VA+4, :
ss_ogsb_o0, @312, J/.RET.0 :
;0N :
J/RSVOPR H
=01~
.RET.0: ;01x
D.ANDNOT.RCLTO],STATE_D(EXP),

o

(EXP)(A),
VA+4, CLK.UBCC, J/RET.1

LYE TR TR TR N

<O
>l

-—
1 _Oo-=

x

.ANDNOT . RCLTQ] ,STATE_D(EXP),
NOT.SD, SC _D(EXP)(A);

VA+4, (LK.0BCC, J/RET.1

(7.1 =1

D
VA

S tene v,

OF TNCORRECTLY MASKING THE [.EGISTER MASK.

OR R1, BECAUSE

here the code which works :

LOAD VA FROM FRAMF POINTER
GET PSL TO REPLACE PsW

BUMP VA TO PSW/MASK, CLR PSL<L>
SC IS NOW X“EE

READ IN PSW/MASK
RCLTO] GETS FFFFFOO0

; FORM NEW PSL IN D, 0<31:16> GETS MASK

SC GETS SHIFT CT, TEST PSW<15:8>=0

SAVE NEW PSL, GET MASK IN D
SET UP SS TO GET MASK<15>
TEST MASK<15>

NASTY MAN - PAPA SPANK!

PSL<31>=0 (NOT COMPATIBILITY MODE)
MASK<15>=0

D=MASK<11:0>, STATE=MASK<14:7>,

SC = MASK<14:7> ALSO

SET Z ON MASK<T1:0>

MASK<15> = 1

D=MASK<11:0>, STATE=MASK<14:7>,

SET SD TO MASK<15>, SC = MASK<14:7>
SET Z ON MASK<11:0>
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M 8
12-ES0AA-124.0 ; PATCH MIC [600,1204] PCS microcode patchl4é-Jan-82 fFiche 1 Fframe M8 Seguence 103
FPLA Q0E. WCS age

; PIW124 MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 M1crocode PCS 01, 102
* PATCH .MIC 600, 1204] PCS microcode patches : Patches prior to W(S116
:4106 ;Date : 10-AUG-77 Patch no. 011
;46107 'Author : R. LARY
;4108
;64109 :Source code file : ARITH
;z}}? F*rst inc luded in :
Ez%%% .PROM address to be intercepted : 0413
‘4114  :Description of problem :
6115 H INCORRECT ADDRESS CONSTRAINT IN EDIV CAUSES ACCESS VIOLATIONS
;6116 : WHEN QUOTIENT IS NEGATIVE. ALSO, QUOTIENT OF -2++32 TREATED AS
;4117 OVERFLOW.
.2”3 H EXAMPLE (OF BOTH): EDIV #1,#FFFFFFFF80000000,R0,R1
;2}%? ‘lnstead of that microinstruction, insert here the code which works :
14122 114B: :
U 1148, 0019,0100,0580,F800,0050,1090 .2152 0 ALU_D-KE.1], NBZ_ALU.VRC_0, Z? . SET UP OVFLO TEST, CHECK IF 0
24125 ;0 ; QUOTIENT < G
26126 D 0-D,N&Z _ALU.VEC_O, : NEGATE QUOTIENT
U 1090, 081F,3A00,0180,F800,0050,00E6 ﬁsg PSL.N?,J/EDIV.9 : CHECK FOR OVFLO
24129 QUOTIENT = 0
;4130 ID[TOJ D.D_Q,SC_0(A),STATE O(A),, QUO = D, REM =
;4137 ALU_0(Z), N&Z AEU.V& 0. . SET COND CODES FOR ZERO RESULT

U 1097, 0C03,003C,C180,3C00,54D8,708C ;4132 INTRPT. STROBE, J/EMODF. 11 : USE EMODF CODE TO STORE RESULTS




8
PCS microcode atchM-Jan-BZ Fiche

ZZ-ESQAA=-124.0 : PATCH .MIC C£600,12041] 1 Frame N8 Sequence 104
: PIW124 . MCR 6 20431 MICROZ 1L(03) 14=Ja =82 15:30:16 VAX11/780 Mlcrocode PCS 01, FPLA 0E, wWCS1 4 Page 103
; PATCH .MIC [606 12041] PCS microcode patches : Patches prior to W(S116
;4134 ;Date : 10-AUG-77 Patch no. 072
;4135 'Author : R. LARY
;4136
;16137 ‘Source code file : FLOAT
,Z‘Bg F1rst inc luded in :
2}2(1) PRCH adZress to be int-.rcepted : 04F4
24142  :Description of problem .
;4143 . IF CVTIDF HAS TO ROUND A FLOATING POINT NUMBER WHOSE HIGH FRACTION
;4144 M 1S ALL ONES, IT PRODUCES A RESULT WHICH IS ONE-HALF OF THE TRUE RESULT
.2]'22 : EXAMPLE: CVTDF HFFFFGOZFFFFFFFFF ,RO PRODUCES 00004000 IN RO
‘l:]lzg EInstead of that microinstruction, insert here the code which works :
4149 114C: :
4150 FE_SC,D_D+K[.801,N8Z_ALU.VEC_0, ; SAVE EXP, ROUND FRACT
U 114C, 0819,1414,4180,F800,0150,1219 .Z}?Z SC? ; CK FOR O
14153 =x01f -*01 : SOURCE WAS 0
4154 ALU _K[ZEROJ, SET.CCC(INST), : THEREFORE DEST GETS O
U 1219, FF18,C03B,19F0,F847,0070,0300 .2%22 wRITE DEST :
14157 ix1] ; SOURCE NON-ZERO
U 1218, 0000,1A3C,0180,F800,0080,C434 ;4158 SC_SC+1, PSL.N?, J/CVIDF.2 . BUMP EXP IN CASE OF OVFLO, TEST OVFLO



U 114D, 0803,803C,0180,F800,0000,1065

U 1065, 0019,0000,0080,F80C,0010,106A

U 106A, 0098,9B34,6DC0,F800,0000,0175

2Z-ESOAA-124.0 ; PATCH .MIC [600,1204]
; PIW124 .MCR 600,1204] MICRO2 1L(03)
; PATCH MIC E606 12041 PCS microcode patches :

B 9
PCS mlcrocode gatch]&-Ja n~82

14~Jan-82

;Date

sAuthor :

+Source

: 11-AUG=-77
T. FOSSUM

code file : DECMA!L

:First included n :

:PROM address to be intercepted : J917
'Descrrpt1on of problem :
CVTPL~INSTRUCTION MAY NOT DETECT OVERFLOW IF
SRC-STRING HAS LENGTH 11 AND LEADING DIGIT IS 8 OR 9.

Elnstead of that microinstruction, insert

114D:

ALU_D.OXTLBYTE],D_ALU

ALU_D-K[.3]1,CLK.UBCC

ALU_D.OXTLBYTEJ.AND.KL.FF703,
Q_ALU.RIGHT2,
ACU.N?,J/P2L3

Fiche
VAX11/780 H1crocode : PCS 01
Patches prior to WCS116

SeNe vy

1

equence 105

B89
FPLA OE, UCS1 4 Page 104

Patch no. 013

here the code which works :

CLOCK WHOLE L ONGWORD

ISOLATE HIGH NIBBLE
SHIFTED RIGHT TWICE
TEST COMPARISON




c 9
PCS microcode patchl4é-Jan~82

2Z~-ESOAA-124.0 ; PATCH .MIC [600,1204] Fiche 1 Frame €9 Seguence 106
; PW124.MCR 600,1204] MICROZ 1L(03) 14-Jan-82 15:30:16 VAX11/780 mcroccde : PCS 01, FPLA OE, WCS124 Page
: PATCH .MiC [600,1204] PCS microcode patches : Patches prior to W(S116
;4184  ;Date  : 15-AUG~77 Patch no. 014
.2}32 'Author : 7. FOSSUM .
:4187  :Source code file : DECMAL
ﬁgg -hrst included in :
2]'39 :~ PROM address to be intercepted : 0B86
:4192 :'Descnptwn of problem :
:4193 H IN THE C TPL-INSTRUCTIM THE SRC-STRING -0
24194 : WILL CAUSE THE v-BIT OF PS' T0 BE SET
;6195 H ALSO, IF THE DST IS A REGISTER, THE
.2}39 M INCORRECT REGISTER # 1S READ FROM RLOG.
z],gg SInstead of that microinstruction, insert here the code which works :
14200 114E: ;
26201 EALU KC.1].CLK.UBCC, ; CLEAR EALU (C
;6202 VA _Q, QK/RIGH ; LOAD DSY-ADDRESS
U 114E. 0001.2D3C,0580,F800. 0214,7005 .ggz .NE.0? :
505 =101 ;101 ; BRANCH ON D NE 0
4206 SC Q(EXP), ; LOAD REGISTER #
U 1005, 0001.203C,01F8,F800,0088,6888 ll:ggg o0, J/P2LF3 :
4209 ;111 ;
:4210 SC Q(EXP ;. LOAD REGISTER #
v 1007, 0001,373C,01F8,F800,0088,66F8 ;4211 a_0. STATE3-O” J/P2LF2 ; TEST SIGN-BIT OF STATE
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212-ESOAA-124. 0

; PIW124 .MCR 600,1204] 1CRG2

* PATCH .MIC teoé 1204]

u 1152,
U 10AC,
U 10AE,

0001,DA3(C.0180,F800.0050,10AC
F000,003F ,01F0,F847,0000,030v
0000,003p,31F0,2C00,0000,0DFC

F000,003F ,01F0,F847,0000,0300

: PATCH .MIC £600 12041
1L(03)
PCS microcode patches :

;6212
;6213

:Date

sAuthor : R.

PCS microcode
14~Jan-82

1

b 9
atchl4-Jan-82 ch
VAX11/780 chrocod
Patches prior to WCS11¢

: 28~SEP-77

:30:16

LAKY

;Source code iile

'PROM ardress to be intercepted :

Descr1pt1on of problem

(TR TR TN T

1152:

=1100

GOUT.1:

=1110
CVTOFL:

=111

: FLOAT
:First included in :

e
e

1 Frame D9 Sequence 107
: PCS 01, FPLA CE, WCS124 Page

Patch no. 015

0253, 0255, ana 0473

INTEGER OVERFLOW RESULTING FROM CVTFB, CVTFW, CVTFL, CVTRFL,
CvIDB, CVTDW, CVTDL, OR CVTRDL INSTRUCTIONS DOES NOT CAUSE IV TRAP.
THE v BIT IS SET CORRECTLY BUT NO TRAP OCCURS.

;Instead of that microinstruction, insert

ALU D N&Z ALU.V8C_0,DT/INST. DEP

. s .
;1100

WRITE.DEST

Q_iD
1m
WRI

10-
DLCES], CALLLINOVFL]

11
TE.DEST

here the code which works :

SET CONDITION CODES ON RESULT
TEST FOR OVERFLOW

NO OVERFLOW. GO STORE DEST

SIGNAL INTEGER OVERFLOW

! WRITE THE RESULT ANYWAY
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2Z-ESOAA-124.0 : PATCH .MIC [600 12041 PCS microcode patchl4é-Jan-82 e 1 Frame E9 Sequence 108 A
: PIW124.MCR 600,1204] RO2 1L (€03) 14~Jan-82 15:30:16 VAX11/780 M1crocod : PCS 01, FPLA OE, WCS124 Page 107 |
* PATCH .MIC C600,1204] PCS mcrocode patches : Patches pricr to W(S116 ;
;6239 ;Date : 28-SEP-77 Patch no. 016
252(1) 'Author : R. LARY

;6242 Source code file : FORKS
;4243 : rirst included 1in :

14245  :PROM address to be intercepted : 0181

14247  :Description of problem :

;6268 THE ASHQ INSTRUCTION DOES NOT WORK (ORRECTLY ON OVERFLOM.

;6249 THE V BIT IS SET CORRECTLY BUT NO TRAP OCCURS IF ENABLED.

gg? : **NOTE** THAT THIS FI¥ INTERCEPTS 2 PROM LOCATIONS(SEE NEXT PAGE)
gg% :'Instead of that microinstruction, insert here the code which works :
4254 1153

U 1153, 0000,003C,0180,F800,0020,10AE  :4255 " SET.V. J/CVTOFL : OVERFLOW PREVIOUSLY DETECTED




2Z-ESQAA-124.0
: P1W124 MCR 600,1204]

MICRO2
* PATCH .MIC [£600.12041

U 1154, 0€00,003C,0180,F800,0020,10AE

; PATCH .MIC [600,1204]
1L(03)
PCS microcode patches :

PCS microcode
14~Jan~82 15:30:16

9
atch14-Jan—82 Fiche 1 Frame F9 Sequence 109
1 VAX11/780 M1crocode : PCS 01 FPLA CE, W(S124 Page
Patches prior to WCS116

;Date : 28-SEP-77
'Author : R. LARY

Source code file : FORKS
F1rst included in :

PROM address to be intercepted : 01A1

Patch no. 017

Descr1pt1on of problem :

. THE ASHQ INSTRUCTION DOES NOT WORK CORRECTLY ON OVERFLOU.
: THE V BIT IS SET CORRECTLY BUT NO TRAP OCCURS IF ENABLE
: **NOTE*+ THAT THIS FIX INTERCEPTS 2 PROM LOCATIONS (SEE PREV PAGE)

EInstead of that microinstruction, iisert here the code which works :
1154:

6_0. SET.V, J/CVTOFL : OVERFLOW PREVIOUSLY DETECTED
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G 9
ZZ-ESOAA-124.0 ; PATCH .MIC [600,1204] (S microcode patchl4-Jan-82 fiche 1 Fframe G9 Sequence 110

: PIW124 . MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA QE, WCS124 Page 109
: PATCH .MIC [600,1204] PCS microcode patches : Patches prior to WCS116

;4273  :Date : 06-0CT1-77 Patch no. 018

;25;2 sAuthor : T. FOSSUM

24276 ESource code file : IE
:4277 :First included in :

;4278

;23;3 :PROM address to be intercepted : 0EQ3

4281 EDescr1pt1on of problem

;4282 ACBF AND ACBD CLEAR PSL C-BIT WHEN UNDERFLOW OR OVERFLOW OCCURS.

:2532 : NOTE 2 WORDS

Ezggg ZInstead of that microinstruction, insert here the code which works :

14087 1155: ;- :

;4288 Q ID[CES] : GET CPU ERROR/STATUS REG.

;4289 ACu -1 N&Z ZALU, ; CHANGED FROM CCLS5, LOADS N AND Z
U 1155, 0003,0028,31F0,2C00,0060,0E08 ;4290 J/IE.PA.18~ :




H 9 N
ZZ-ESOAA-124.0 ; PATCH .MIC [600,1204] PCS microcode patchlé~Jjan-82 Fiche 1 Frame H9 Sequence 111

s PIW124.MCR 600,1204] MICROZ2 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 110
s PATCH .MIC [600,1204] PCS microcode patches : Patches prior to WCS116
;6291 :Date : 06~0CT-77 Patch nc. 019
.253% sAuthor : T. FOSSUM

14294  :Source code file : IE
:4282 ;First included in :

;4297 *PROM address to be intercepted : OEQ9
54299 :'Description of problem :

;6300 CONTINUATION OF ACBF AND ACBD CLEAR PSL (-BIT WHEN UNDERFLOW OR
gg; H OVERFLOW OCCURS.

'ggz ‘Instead of that microinstruction, insert here the code which works :

24305 1156: :

;4306 Q_IDLCES], ;. GET CPU ERROR/STATUS REG.

;4307 ACU _0(A) ,N8Z _ALU, ; CHANGED FROM CCLS, LOADS N AND 7

U 1156, 0003.003C,31F0,2C00,0060,0E0A  :4308 J/I1E.PA.18A




ZZ-ESOAA-124. 0
: PIW1264 MCR 6

: PATCH MIC [600,12043
204]
* PATCH .MIC [606 12041

MICRO2

U 1157, 0018,8038,5D80,FA28,1414,2AES

1L (03

19
PCS m1crocode gatch1'-Jan-82 Fiche 1 Frame I9 Sequence 112
14~Jan-82 VAX11/780 Microcode : PCS 01, FPLA CE, W(CS124 Page
PCS microcode patches : Patches prior to WCS116
:4309 :Date : 20-SEP-77 Patch no. 020
:2%}? 'Author : M. HURLEY
14312  :Source code file : EDIT
;2%}2 erst included in :
32%}2 PROM address to be intercepted : 0783
14317 Descrlptton of problem
;4318 N EDITPC: IF SRC LENGTH = 0, THE PATTERN T’LL" DOES NO FILLS
;4319 ; PATTADDR: “X00000081(FILL 1 CHAR,EOSEND
:2%5? ; EDITPC #0,SRCADDR,PATTAPDR,DESTADDR
Ezggg Slnstead of that microinstruction, insert here the code which works :
2432, 1157: ; PATTERN = 81-8F
;4325 STATE STATE.OR.FILL, ; STATE<2:0>_7
;4326 ALU_KT.73.CLK.UBCC.DT/BYTE, ; FORCE ALUCT<Z>=0 FOR Z TEST IN
4327 LAB R[RS] J/EDFILL ; FILL LOOP. LATCH UP LAST DEST ADDR

1m



2Z-£ES074-124.0 ; PATCH .MIC £600,1204]

U 1158, 0000,003C.01F8,F800,0100,A3D8

9
PCS microcode atch14-Jan-82 Fiche 1 Frame J9 Sequence 113
e

: PIW124.MCR 600,1204] MICROZ2 1L(03) 14-Jan-82 :30:16 VAX11/780 Mlcrocod : PCS 01, FPLA CE, WCS124 Page 112
; PATCH .MIC £606.12041 PCS microcode patches : Patches prior to WCS116

;4328  :Date : 07-0CT-77 Patch no. 021

:4329  ;Author : R. LARY

;4330

;4331 ;Source code file : FLOAT

;2%%% JFirst included in :

32§§§ :PROM address to be intercepted : 0618

14336 Descr1pt10n of problem :

;6337 WARM DIVF DOES NOT CLEAR Q BEFORE ENTERING DIVIDE LOOP

;6338 : THIS CAN CAUSE SPURIOUS ROUNDING IF EXCESS QUOTIENT BITS ARE

:2%23 ; BETWEEN 0111111 AND 1000000

3232} : DIVF #CFAGOS8 #A9CD3D3D SHOULD YIELD BBBE3D60, NOT BBBF3D60

Ezgéz :Instead of that microinstruction, insert here the code which works :

14345 1158:

FE_SC~FE,Q_0,J/DIVF4 * ECO TO CLEAR Q




l J
K 9
2Z-ESOAA-124.0 : PATCH .MIC [600,1204] PCS microcode patchlé-Jan-82

he 1 Fframe K9 Sequence 114 ;
: PIW124.MCR 600,1204] MICRO2 1L (03) 14-jan=-82 15:30:16 VAX11/780 M1crocode : PCS 01, FPLA OE, WCS124 Page 113 :
; PATCH .MIC [606 1204] PCS microcode patches : Patches prior to W(S116 |
;6347  :Date : 07-0CT-77 Patch no. 022
:2;23 ;Autior : R. LARY

;4350 ESource code file : FLOAT
;4351 :First included in :

;4352

;fggz ;PROM 3ddress to be intercepted : 0588

HS) :

;zggg :Description of problem :

:4357 :tttw*tttttttttttttttttt*t*tttttttttttttwtttttttttt*tt*ttt*ttw

;4358 . This patch is bypassed by and incoporated into patch 087. =

;4359 SAAERAAAAARNNARAAR R INANAAARANRAAARARANRAAAAAAR R AR A AR A AR AR AR ARL

4360 -

;4361 : WARM DIVF x-R DOES NOT CLEAR Q BEFORE ENTERING DIVIDE LOOP

;4362 : .THIS CAN CAUSE SPURIOUS ROUNDING IF EXCESS QUOTIENT BITS ARE

:ggz : BETWEEN 0111111 AND 1000000

;2§gg : DIVF #CFA4LOS8,RO WHEN RO=A9CD3D3D SHOULD YIELD BBBE3D60, NOT BBBF3D60

;6367 Elnstead of that microinstruction, insert here the code which works :




2Z-ES0AA-126.0 . PATCH .MIC [600,12041

L 9
PCS microcode patchil4=-Jan-82 Fiche 1 Frame L9

. Se ce 115
: PIW124.MCR 600,1204] MICROZ2 1L(03) 14~Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, UCS134 Page
> PATCH .MIC [600.1202] PCS microcode patches : Patches prior to W(S116
:4368B :Date : 20-0(T1-77 Patch no. 023
'2%98 sAuthor : CHUCK MATHIS
14371  :Source code file : ERCODE
;2%;% ;First included in :
Ezggg *PROM address to be intercepted : OF19
14376 EDescription of problem :
;4377 ; ERROR LING CODE ROUTINE, PUSH PARAMETERS ON STACK & CHECK
:4378 H FOR ERRORS, WILL HANG-UP ON NOT BUSY SOMETIMES BECAUSE SBI BUSY
;4379 : IS BEING CHECKED ASSUMING WRONG POLARITY.
:’l::;’g? M KEN OKIN®S S/W FINDS THE PROBLEM
32%%% tInstead of that microinstruction, insert here the code which works :
‘438, 115A: ; PATTERN = 81-8F
;4385 Q_IDISBI.ERR], : GET SBI ERROR REGISTER
U 115A, 0000,003C,65F0,2C00,0000,1095 2%39 0 J7EH.PUSH8 :
4388  .EH.PUSH?:
;4389 ;0 : BRANCH ON ALU.Z (BEN/2)
;4390 SC _SC-k[.13, ; GO TO NEXT REGISTER
U 1094, 0000,003C,0580,F800,0084,AF10 .1‘::3,,3; J/EH.PUSH ; GO & SEE IF sSBI ERROR OCCURRED
14393  EH.PUSHE
;4394 21 ;**xSB]  BUSY#*w*x
;46395 ALU_Q.AND.K[.2], :
;4396 cLK.uB(CC, ; TEST TO SEE IF SBI BUSY
U 1095, 0019,2034,0980,F800,0010,1075 ,23;35 J7 .EH.PUSH9 :
14399 L EH.PUSH9:
;6400 : :
;6401 Q_IDCSBI.ERR], : GET SBI ERROR REG AGAIN
U 1075, 0000,013C,65F0,2000,0000,1094 ;6402 27,47 .EH.PUSH’ . WAS SBI NOT BUSY?

114



9

Z2-ESQAA-124.0 ; PATCH .MIC [600,1204] PCS mcrocode gatchllo-Ja n-82 Fiche 1 Frame M9 equence 116
: PIW126 . MCR 600,1204] MICROZ2 1L(03) 14-jan-82 VAX11/780 Microccde : PCS 01, FPLA (E. UCS1 4 Page
* PATCH .MIC [600.12043 PCS microcode patches : Patches prior to WCS116

;4403 :Date : 22-NOV-77 Patch no. 024

6404 -Author : T. FOSSUM

;4405

54606 Source code file : DECMAL

zzgg F1rst included in :

22(1)3 PRG'I address to be intercepted : 0C82

14611 Descrvphon of problem :

;4412 : NTERRUPT BIT OF STATE~REGISTER CLOBBERS LOW BIT

.22}2 ; OF D=-REGISTER IN SAVERO-ROUTINE FOR PACKED BCD INSTRUCTIONS.

;4415 HOU CAN THIS ECO BE TESTED?

.22}9 M RUN DIAGNOSTICS WHICH CAUSE INTERRUPTS INSIDE DIVP.

22}3 :'Instead of that microinstruction, insert here the code which works :

14420  1158: :
U 115B, 0819,0024,458G,.F800,0000,1085 22%12 ALU_D .ANDNOT.KL.80001,D_ALU ;. MASK OUT INTERRUPT BIT

14423 ;

14424 EALU_FE, :

14425 D_PATK.FP.LEFT, :
U 1085, 0828,0038,0180,F800,0000,6(84 ;4426 J7DC.PA.24 H

115



27-ESQAA=124.0
: PTW124.MCR600,1204] MICRO2
> PATCH .MIC [600.12043

U 115C, 081D,0000,0180,F800,4000,1084

U 108A, 0003,003C,1980,F988,0754,70A0

U 10A0, 000C,8t38,65C0,F80C,14614,504E

U 104€, 0079,2D015,01C0,F938,0092,0E59

U 104F, 0000,003C,4180,F800,1404,201,>

U 106E. OF0C,0039,19C0,FAQ0,0084,6(26

U 107e, 0018,0000,1180,F8E8,0080, (446

: PATCH .MIC (600, 1204]
1L(03)

PCS microcode
14=Jan-82 15:30:16
PCS microcode patches : Patches prior to W(CS116

N 9
atchl4-Jan-82 e 1

Sequence 117
VAx11/780 M1crocode :

Frame N9
PCS 01, FPLA OF, W(S124 Page

s 23-NOV-77
. Avarbock (30-JuL-80),

ESource code file : DECMAL
JFirst included in :

:PROH address to be intercepted : 096D

Descr1pt1on oANBrob em :
SUBP4 TESTS FOR INTERRUPTS AFTCR {HANGING 2. OPERAND

;Date

Patch no. 025
;Author : R.

T. FOSSUM

; TAUS NOT RESTARTING PROPERLY. )

: Modify to fix v bit problem with negative numbers.
HOU (/N THIS ECO BE TESTED?

: RUN ADDP4 AND SUBP4 DIAGNOSTICS WITH INTERRUPTS.

;Instead of that microinstruction, insert here the code which works :
115¢C:

I'\LU_D-Q.D_ALU.INTRPT.STROBEr : DECIMAL ADJUST, STROBE INTERRUPTS

RC[T?J ALU,ALU_O(A) , :

INITIALIZE R7 FOR OVERFLOW
FE_KCZERO]

In case no mask gen’ed. * xMOD * *

STATE_STATE.ANDNOT.KL[.10], CLEAR NEGATE BIT

ALU_LB.Q_ALU, : GET DST-LENGTH
BYTE,CLK-UBCC, ; CLOCK IT
BEN/ INTERRUPT : TEST FOR INTERRUPTS
=100%110
;100%110
ALU_Q+K[.83, INCREMENT NISBLE COUNT

SHF7ALU.DT, LONG
s ALU Qx/sur
(LR.12

LC Rccr7j SIGNS?,
CACL,J/WRITE1

SHIFT IT LEFT TWICE

LOAD IT IN Q AND SC

CLOCK NEW CONDITION CODES
GET OLD OVERFLOW

JUMP TO WRITE1

AR TR FE FE R TR

=100%111
:100%111 ; _
STATE_STATE.OR.K[.801, : SET INTERRUPT BIT
J/ADSTMEMORY .FAULT : JUMP TO '‘ADS.MEMORY.FAULT"'
=110%110
;1105110 :
$C_K[ZEROJ,LAB_R[R0J,Q_LB, : GET FIRST LENGTH
D_0.CALL ,J/UPDATE : CALL UPDATE ROUTINE
2111211y
:111%110 ;
ALU_LA~K[.43,SC_SC+1, :
R(STY_ALU,J7DC.PA.25 :

16



B 10
22-ESQAA=-124.0 ; PATCH .MIC [600,1204] PCS microcode atchl4~Jan=-82 he 1 Frame B10 Sequence 118

: P1W124.MCR 600,1204] MICRO2 1L(03) 14~Jan~82 :30:16 VAX11/780 M1crocode : PCS 01, FPLA CE, W(CS124 Page 117
: PATCH .MIC [600,1204) PCS microcode patches : Patches prior to W(S116

;6482  :Date : 23-NOV-77 Patch no. 026

22313.’ :Author : T. FOSSUM

14485 ‘Source code file : DECMAL
2239 :First included in :
:4488 :PRU'I address to be intercepted : 0CE7

;4490 Descnptmn of problem
P DOES NOT RETURN TO CORRECT SPOT AFTER AN INTERRUPT.

14493 Inou CAN THIS ECG BE TESTED?
: : RUN MULP DIAGNOSTICS WITH INTERRUPTS.

;6496 Instead of that micrcinstruction, insert here the code which works :

;4498 1150: :
J 115D, 0000,003C.4180,F800,1406,30AD ;4499 STATE_STATE.OR.KL.80] :

;4502 STATE STATE.OR.K[.13], :
U 10AD, G00G,003C.0580,F800,1406.2991 ;4503 J/MULT .MEMORY.FAULT :




10
2Z-ESOAA-124.0 . PATCH .MIC [£600,1204] PCS microcode patchl4~Jjan-82 Fiche 1 Fframe C10 Sequence 119

; PIW124 . MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 M:crocode : PCS 01 FPLA OE, W(CS124 Page 118 f
: PATCH .MIC [600.12043 PCS microcode patches : Patches prior to WCS116 :
;4504  ;Date : 23-ov-?7 Patch no. 027
:2282 'Author : T. FOSSUM

14507  :Source code file : DECMAL
24508 F1rst included in :

;4509

;22}? PROM address to be intercepted : 086D x
$4512 :Description of problem

22}2 : CVTPT AN CVTPS DO NOT CLEAR OVERFLOW ON RESTART.
14515 iHOW CAN THIS ECO BE TESTED?
:22}9 : RUN CVTPT DIAGNOSTICS W:TH INTERRUPTS. i
;22}3 ;Instead of that microinstruction, insert here the code which works :

14520  11SE: ;

24521 0 IDLTO], . GET SRC-ADDRESS

;6522 A[U 0(A) ,RCLT3] _ALU, ;s CLEAR OVERFLOW REGISTER

U 115E, 0003,093C,C1F0,2098,000G,0A32 ;4523 1R2312,J7P2N.RES




Z-ESOAA-124 0 . PATCH .MIC [6030%2043

D10
PCS microcode patchl4—-Jan=82 Fiche 1 Frame D10 Sequence 120

; P1W124 .MCR 600,1204] 1L<03) 14-Jan-82 15:30:16  VAX11/780 M1crocode PCS 01, FPLA CE, W(S124 Page
: PATCH .MIC [600.12041 PCS microcode patches : Patches prior to W(S116
;4526 ;Date : 06-DEC-77 Patch no. 028
:6525 ;Authcr : T. FOSSUM
;6526
;4527  ;Source code file : IE
,2;53 sFirst included in :
s45 H
2%’%? ;PROM address to be intercepted : 011(
34532 ;Descr1pt10n of problem
;4533 DURING COHPATIBILITY MODE TRAPS AND INTERRUPTS,
;4534 THE HIGH 16 BITS OF THE VA MAY BE INHIBITED, THUS
;4535 CAUSING RANDOM BEHAVIOUR IF THE SCB IS NOT LOCATED
ggg : IN FIRST 64K OF PHYSICAL MEMORY.
14538 -
,zgzg ;Instead of that microinstruction, insert here the code which works :
145641 1160: :
;4542 TRAP.ACCL1], . TRAP ACCELARATOR
14543 SC_D_AND.K[.3], ;
;4544 MST/INH.CM.ADDR, ; DON'T INHIBIT HIGH 16 BITS
U 1160, 0019,0084,0C80,F800,3C82,0DED  :4545 J/IE.9 ;

119



2Z-£SQAA-124.0
; PIW126 . MCR 600,71

: PATgH .MIC [600, 1204]
: PATCH .MIC [600.1204)

M]CRO2

U 1161, 0F10,0038,61£0,F900,0094,7080

U 1080, 0600.,013C.,0080,FA78,0000,1098

U 1098, 0C00,003C.01F8,F800,0000,01C0

U 1099, 0041,2D03C,00C0,F800,0000,1036
U 1036, CO1F,0000,6DCO,F800,4084,62A2

U 1037, 0001,2028,60CC,F800,4084,62A2

1L€03)

E 10
PCS mcrocode gatchlL-Ja ~82 iche 1 Frame E10 Sequence 121
16-Jan-82 VAX11/780 l'hcrocod : PCS 01, FPLA OE, wW(CS124 Page

PCS microcode patches : Patches prior to W(S116

;4546  ;Date  : 14-DEC-77 Patch no. 029

;4547  :Author : T. FOSSUM

s4548 .

;4549  :Source code file : ARITH

.222(1) ;First included in :

.ggg ;PROM address to be intercepted : 0287

;4554  ;Description of problem

;4555 EMUL~INS RUCTIM CALLS THE GENERAL INTEGER MULTIPLY ROUTINE

24556 . WHICH DOES NOT WORK IF MULTIPLICAND IS MOST NEGATIVE

24557 NUMBER. THUS, FOR EXAMPLE, USING EMUL TO MULTIPLY

22;8 H 6 BY 80000000 GIVES INCORRECT RESULT.

24560  :HOW CAN THIS ECO BE TESTED?

.gg; H RUN EMUL-DIAGNOSTICS.

.2?662 ;Instead of that microinstruction, insert here the code which works :

24565 1161: : :

;4566 ALU_RCLTO],.CLK.UBCC, ; CLOCK 2+M'CAND

.“:ggg Q_D,D_0,SC_K[.F] ; Q GETS MULTIPLIER, SC GETS COUNT

24569 : :

;4570 LAB_RIR15], ;s LB GETS MULTIPLICAND

;4571 D_D-RIGHT, SI/ASHR . D GETS LOW BIT OF Q

22;% 0 ? ; TEST FOR MOST NEGATIVE NUMBER

24574 :0 ; BRANCH ON ALU Z-BIT

g;g 0_0.D_0,J/AR.PA.29 ; NO, REJOIN ORIGINAL ROUTINE

24577 21 H

24578 ALU_Q,Q_ALU.RIGHT, ; DUPLICATE HIGH BIT OF @

4579 sl/ KSHR D31? : Q31 GETS Q31, TEST Q0

24580 =170

24581 ;110 ; BRANCH ON D31

24582 SC KL.FFFO1, . PROBABLY NOT NECESSARY

;4583 INTRPT STR@E ; STROBE INTERRUPTS

;4584 Q_0-Q,J/7EMUL. 2 ; NEGATE Q

24585

;4586 ;111 :

4587 SC K[.FFFO, ; PROBABLY NOT NECESSARY

24588 INTRPT STROBE ; STROBE INTERRUPTS

;4589 Q_NOT.Q, J/EMOL.2 ;s 1'S COMPLEMENT Q

120 |




F 10
Z2-ESOAA-124.0 ; PATCH .MIC [600 1204] PCS m1crocode gatch14-Jan 82 iche 1 Frame F10 Se uence 122

; PIW124 .MCR 600,1204] MICRO2 1L(O3) 14-Jan-8 VAX11/780 M1crocode : PCS 01 FPLA OE, WCSt Page 121
: PATCH .MIC [600, 1204] PCS microcode patches : Patches prior to WCS116

;4590 ;Date : 15-DEC~77 Patch no. 030

:2235 :Author : T. FOSSUM

24593  :Source code file : CHAR
:459¢  ;First included in :

24595

,2289 -PROM address to be intercepted : 04F3 and 00F4

24598 Descrtpt1on of problem

4599 SOME INT RRUPTIBLE INSTRUCTIONS DO NOT CLEAF THE TP-BIT

;6600 DURING AN INTERRUPT, THUS MAY NOT PROGRESS WHILE INTERRUPTS

:228; H OCCUR AND T-BIT IS SET IN PSL.

32282 :Instead of that microinstruction, insert here the code which works :

24605  1162: : :

,4606 Q_IDIPSL], . GET CURRENT PSL

;4607 AlU -1.D ALU.RIGHT2,SI/ZERO, ; BUILD MASK FOR BITS 29:0
U 1162, 0883,0028,3DF0,2C00.0000,0949  :4608 J/AS.PA.30 ; JOIN INTERRUPT HANDLER




G 10 E
22-ESQAA-124.0 ; PATCH .MIC [600,1204] PCS microcode atchl4-Jan-82 Fiche 1 Frame G10 Sequence 123 ;
; PIW124 . MCR 600,1204] mICRO2 1L(03) 14-Jan-82 :30:16 VAX11/780 Microcode : PCS 01, FPLA OF, W(S124 Page 122

: PATCH .MIC [600.12043 PCS microcode patches : Patches prior to WCS116
;6609 ;Date 19-DEC-77 Patch no. 031
,ll:g}? -Author : T. FOSSUM

24612 ‘Source code file : FLOAT
;4613 F1rst included in :

;4614

22}2 PRU'I address to be intercepted : 0428

:-4617 Descnptwn of problem

;4618  ; IN DD-lNSTRUCTION THE CONDITION CODES ARE SET ON THE
:4619 SOURCE RATHER THAN THE DESTINATION WHEN THE SRC IS O WITH
225(1) : RESPECT TO THE DESTINATION.

14652  HOW CAN THIS ECO BE TESTED?

'225:2 M RUN ADDD DIAGNOSTICS WITH A CASE AS DESCRIBED ABOVE.

zggg Elnstead of that microinstruction, insert here the code which works :
14627 1163: :

;6628 RC[TU > STORE DST<L> IN RESULT LOW

U 1163, 0001,203C.0180.F988,0000,0582 ;4629 J/ADDD. 8 ; JUMP TO ADD.8




ZZ-ESOAA-126.0 : PATCH .MIC [600,1204]
; PIW124.MCR 6001204 MiCRO2
: PATCH .MIC [600,1204)]

U 1164, 0000,803C,0580.4098,1404,3084

U 10B4, 0019,2€00,05C0,F800,0010.07B6

1L(03)

H 10
PCS mwcrocode1gatch14-Jan-82

f rame Sequence 124

che 1 H10
FPLA OE, W(S124

Fi
VAX11/780 Microcode :

14~Jan~-82 30:16 PCS 01, Page

PCS microcode patches : Patches prior to W(S116

4630 ;Date : 14-FEB-78 Patch no. 032

;4631  ;Author : R. LARY

24632 . .

;4633  ;Source code file : CHAR

,22%150 :First included in :

Ezggg :PROH address to be intercepted : OAOC

14638  :Description of problem

;4639 BACKWARDS MOVC INSTRUCTIONS WITH COUNTS OF 256N+1,2 OR 3

;222? : MAY TERMINATE PREMATURELY DUE TO BYTE-MODE SETT'NG OF uBCC CODES.

14642  :HOW CAN THIS ECO_BE TESTED?

:2222 : MOV(S #257..A A+1 WHERE A IS LWORD=-ALIGNED SHOULD MOVE MORE THAN 1 BYTE

;2222 Elnstead of that microinstruction, insert here the code which works :

14647 1164:

:2223 .MOVCRDBCK1'

;4650 D[BYTEJ CACHE, LA_RA[R3], ; READ A BYTE

,zg§} STATE STATE OR k(>1] . SET BYTE OPERATION FLAG

M D

;4653 :

;6654 Q Q=-k[.1], CLK.UBCC . DECREMENT COUNT BY 1,

;4655 INTERRUPT REQ?, J/MDVCBCKURITE . GO WRITE THE BYTE

123



110
27-ES0AA=124 .0 . PATCH .MIC [600,1204] PCS m1crocode gatch‘k—Jan-B? fFiche 1 Frame I10 Sequence 125

;. PTW124 .MCR 6001204 MICRO2 1L(03) 14=Jan-82 VAX11/780 Microcode : PCS 01, FPLA CE, W(CS1.% Page 124
: PATCH .MIC [608,12041 PCS microcode patches : Patches prior to W(S116

;4656 ;Date : 14-FEB-78 Patch no. 033

:222; ;Author : R. LARY

24659  :Source code file : CHAR
;4660 :First included in :

24661 : )
:222§ -PROH address to be intercepted : 0A(O
34664 Descr1pt10n of ﬂo
s 4665 . v( INSTRUCTIONS WITH COUNTS OF 256M+1,2 OR 3
:22%9 : HAY TERHINATE PREMATURELY DUE TO BYTE-MODE SETTING OF UBCC CODES.
14668 Znou CAN THIS ECO BE TESTED?
:2298 : MOVC3 #257..,A,A-1 WHERE A IS LONGWORD-ALIGNED SHOU'D MOVE MORE THAN 1 BYTE.
322;5 SInstead of that microinstruction, insert here the code which works :
14673 1165:
;4674 .MOVCRDBYTE'
4675 :
:4676 D[BYTEJ CACHE. : READ A BYTE
U 1165, 0000,803C.0580,4000,1404,30C2 :zg;g STATE_ STATE. OR K[£.13 ;. SET BYTE OPERATION FLAG
;4679 H
;4680 0 e-kK[.1], C(LK.UBCC. ; DECREMENT COUNT BY 1,

U 1002, 0019.2000,05C0,F800,0010,06CF  :4681 J7MOVCFWRTE : GO WRITE THE BYTE




J 10
77~FS0AA=124.0 ; PATCH .MIC [600,1204] PCS mcrocode gatch14-Jan-82 Fiche 1 Frame J10 Sequence 126

; PIW126 .MCR 600,1204] MICRO2 1L(03) 14~Jan-82 VAX11/780 Microcode : PCS 01, FPLA Of, WCS124 Page 125
: PATCH .MIC [600,1204] PCS microcode patches : Patches prior to W(S116

:468B2 ;Date : 16~FEB-78 Patch no. 034

;4683  ;Author : T. FOSSUM

;4684 H

;4685 :Source code file : ARITH

.zggg 'First included in :

2%3 PRm address to be intercepted : 0374

14690 Descrlptmn of problem

;6691 : VvV DOES NOT REPLACE QUOTIENT WITH DIVIDEND WHEN

:223% : DiVISOR IS ZERO.

1469,  -HOW CAN THIS ECO BE TESTED?

:2282 M DIVIDE B8Y ZERO.

Ezggg EInstead of that microinstruction, insert here the code which works :

4699 1156: :

;4700 ALU D,NRZ _ALU.VEC_O, ; CLOCK CONDITION CODES

;4701 DT/TNST.DEP, ; BYTE, WORD OR LONG

U 1166, 0001.CO3E.01EQ,F800,0050,0001 4702 Q_D.RETURN1 : CRUX OF ECO




K 10

2Z-ES0AA-124.0 : PATCH .MIC [600,1204] PCS microcode patchlé-Jan-82 . Fiche
: PIW124.MCR 600,1204] MICRO2 1L(O3) 14=-Jan-8B2 15:30:16 VAX11/780 Microcode
 PATCH .MIC [600. 1204] PCS microcode patches : Patches prior to WCS116

;4703  ;Date : 27~FEB-78

'2;815' ;Author : JUD LEONARD

:'1.706 ESource code file : FLOAT

.2;8; ;First included in :

,2;(1)8 *PROM address to be intercepted : OE60

:2;}; :'Descripgion of problem :

3 MAPPED BY THE TRANSLATION BUFFER,

.2;}; H VA RATHER THAN ZERO-EXTENDING IT.

4716

;4717 .HOU CAN THIS ECO BE TESTED?

.2;}8 : RUN DZT1 DJAGNOSTIC (DZDZA) UNDER

:2;5? :Instead of that microinstruction. insert

4722 167 ;

4723 RCCVA.SV] PC, M

54724 IpLQ.5v1_D, :
U 1167, 0814,1(38.8p80,3D(8,0000.105C ;4725 D_PC.PSL .MODE? :

;4726 =11100

4727 :11100 :

24728 RC[VA REF])_D.OXTCWORD], H
U 105C, 0003.403C.0180,F9F0,0000,0E62 2;%8 J/MM.PA.35™ :

24731 11101 :

;4732 RC[VA REF]_PC, :
U 105D, 0014,0038.0180,F9F0,0000,0E62 2;%3 J/MM.PA 35 :

. &y

;4735 ;11110 :

;4736 RL[VA REF]_FC, :
U 105E, 0014.,0038,0180,F9F0,0000,0E62 .2;%2 J/MM.PA.35" :

14739 ;11111 :

24740 RC[VA REF]_PC, :
U 105F, 0014.0038,0180,F9F0,0000,0E62 '4741 J/MM.PA. 35" :

1 Frame K10 S ce 127
: PCS 01, FPLA CE. W(CS124 Page

Patch no. 035

OMPATABILITY MODE ACCESS VIOLATIONS, WHEN THE PAGE IS ALREADY

RETURN THE 32-BIT CONTENTS OF
THIS ESSENTIALLY REQUIRES

A READ-ONLY PAGE TO BE READ THEN WRITTEN FROM COMPATABILITY MODE.

DIAGNOSTIC SUPERVISOR.

here the code which works :

SAVE VA'S ENTRY CONTENTS

SAVE ENTRY Q REG

COPY VA, TEST FOR COMPATABILITY MODE
COMPATABILITY MODE

REPORT 16-BIT COMPATABILITY MODE ADDR

NOT COMPATABILITY MODE
REPORT FULL 32-BIT ADDRESS

NOT COMPATABILITY MODE
REPORT FULL 32-BIT ADDRESS

NOT COMPATABILITY MODE
REPORT FULL 32-BIT ADDRESS

126 |



L 10
22-ES0AA-124 .0 PATCH .MIC [600,1204] PCS microcode patchl4é-Jan-82 fFiche 1 Frame L10 guence 128

; PIW124.MCR 60012043 MICROZ 1L(03) 16-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA CE, W(CS1 Page 127 ;
: PATCH .MIC [600. 1204] PCS microcode patches : Patches prior to W(S116
L4743  :Date : 17-MAR-78 Patch no. 036
:2;22 ;Author : Jud Leonard
14746  :Source code file : FIELD
;2;2; ‘First included in :
Ez;gg PROH address to be intercepted : 09D0
24751 :Description of problem :
;6752 INSV_touches the next longword when an inserted field includes
;4753 bit 31 of an alvgned longword. ie, if P (position within the
;4756 ; atigned longword) + S (field size) = 32, INSV touches two
:zggg : longwords instead of just one.
14757 Zuou CAN THIS ECO BE TESTED?
;4758 M INSV RO, #24, 48, PAGE*SOS
;4759  ; where PAGE is writable and PAGE+512 is not.
;2;2? : Prior to ECO this will get access violation, should not after.
;z;g% :Instead of that microinstruction, insert here the code which works :
4764 1170: :
;4765 a O+MASK+1, . lEROS TO RIGHT OF FIELD
34766 RCCT4I_ALU, : KEEP HAND
24767 SC_FE, ; GET P*S-32 TO SC
;4768 FE-SC-k[.203, :P=32 10 F
;4769 DLTONG] _ CACHE WCHK, ; GET FIELD
U 1170, 0003,1210,75C0,51A0,0185,8082 ;2;;? 001 EALU? . DOES IT CROSS LONGWORD BOUNDARY?
- = %
;4772 ;001 « : EALU N=0, Z=0, FIELD CROSSES BOUNDARY
;4773 " RCLT3]_D.ANDNOT. 4, ; SAVE LOW PART OF MEMORY DATA
;4774 Q_IDLT0]. ; GET DATA TO BE INSERTED
4775 ST_FE, ; GET P-32 FOR ALIGNING INSERT DATA
;4776 FE_SC, : SAVE P+S~32 (WHICH IS POSITIVE)
;4777 VA~ VA+4 . ADDR OF SECOND LONGWORD
U 1082, 001D,0024,C1F0,2098,0181,09D5 :2;;8 J/INSV.6
14780 ;011 ; EALU Z=1, FIELD ABUTS BOUNDARY
;4781 RC[T&J Q, ; MASK FOR BITS OF MEMORY TO DISCARD
;4782 FE, ; GET P-32 FOR SHIFT
U 1086, 0001,203C,C1F0,2DA0,0081,09D1 :zggz 0 ID[TOJ J/FL.PA.36 ;s GET DATA TO INSERT

;4785 :101+ ; EALU N=1, FIELD IS IN ONE LONGWORD

;4786 RC[TéJ _Q-MASK-1, : MASK FOR'BITS OF MEMORY TO DISCARD
;4787 ; GET P=-32 FOR SHirT
U 10BA, 0001,2008,C1F0,2DA0,0081,09D1 ;4788 Q ID[TOJ J/F1.PA.36 ; GET DATA TO INSERT

14789  =;END OF EALU TEST




M 10
22~ESO0AA-124.0 : PATCH .MIC [600,1204] PCS microcode patchl4-Jan-82 Fiche 1 Frame M10

Sequence 129
; PIW124 .MCR 600,12041 MICROZ 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA CE, UCSISZE Page 128
: PATCH .MIC [600,1204] PCS microcode patches : Patches prior to W(S116
;4790  :Date : 11-APR-78 Patch no. 037
.2;3.12 ;Author : JUD LEONARD

14793  :Source code file : MOVPR
24794  :First included in :

26795

;2;39 -PROM address to oe intercepted : 0D58

24798 :Descr1pt10n of roblem

;4799 MIPR T HE PAGE TABLE LENGTH REGISTERS SHOULD ACCEPT THE CONTENTIS
4800 OF THE CORRESPMING LOCATIONS IN THE P(B, WHICH HAVE OTHER QUANTITIES
;4801 : IN BITS 31:24. THUS THE MBZ TEST IN THE MOVPR CODE IS WRONG,

:238% ; AND MUST IGNORE BITS 31:24.

:'4804 :HOU CAN THIS ECO BE TESTED?

MTPR #FF000000,#P0LR sSHOULD NOT TAKE EXCEPTION
;4807 .Instead of that microinstruction, insert here the code which works :

;4809  1171: :
u 1171, 0000,003C,7D80,F800,0084,.0C9 ;4810 SC_K[.18]

READY TO BUILD MASK OF BIT 24

Yo N,

14813 RCLT1I_O+MASK+1, * MASK FOR BITS 31:24
U 10, 0003,0010,0180.F988,0081,10CA -4814 SC_FE * RESTORE REGISTER #

24817 Q_Q.ANDNOT.RC[T11, : CLEAR 31-24
: D-D.SWAP, - THEN DO WHAT ECO'D LOC'N DID
$4819 ST _SC+kL. 103 :

U T0CA, 0B11,2024,65C0,F908,0084.8D60 4820 J/MO.PA.3

.
H
00
-
00
TR TR)

!



N 10
2Z7-ESQAA=124.0 ; PATCH .MIC [600, 1204] PCS microcode patchl4~Jan-82 Fiche 1 Frame N10 Sequence 130

: PIW124 MCR 600,1204] MICRO2 1L (03) 14~Jan=-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 129 |
s PATCH .MIC [606 1204] PCS microcode patches : Patches prior to W(S116 ;
;4821 Date : 11-APR-78 Patch no. 038
.235% ;Author : JUD LEONARD

14824  :Source code i Lle : MOVPR
;4825 F1rst included in :

;4827 PRm address to be intercepted : 088C

;4829 Descrlptmn of problem :
: MBZ CHECK ON VALUE LOADED INTO PROCESS AND SYSTEM BASE REGISTERS

24831 1S INCORRECTLY CODED, SO IT TESTS BITS 26 AND (SBR OANLY) 27 RATHER
4832 : THAN 30 AND (SBR WLY) 31 FOR ZERO. CASE WHICH SHOWED UP THE
;4833 ; ERROR WAS:
2%15. : MTPR #84000000,#P1BR
Ezg%g *HOW CAN THIS ECO BE TESTED? USE MTPR ABOVE
:23%8 :Instead of that microinstruction, insert here the code which works :

% :

' ;480 1172 : :

U 1172, 0000,003C,0180,F800,0000,08RD ;4841 J/MO.PA. 38 ;s IF TEST FAILS., PROCEED AS IF SUCCESS




72-ESOAA=124.0

: PIW124.MCR 600,1204] MiCRO2

* PATCH .MIC [600.1204]

J 1173,

U 1003,

0019,2034,61¢0,F800,0000,10D3

0810,0014,01D0,F800,0070,064A

; PATCH .MIC L600, 1204]
1L(03)

8
4~Jan~-82

PCS m1crocode gatch1 he 1 Frame B11 guence 131
14~J2n-82 VAX11/780 Mlcrocode : PCS 01, FPLA OE, wCS124 Page
PCS microcode patches : Patches first included in WCS116
;zgzg .T0C ' PCS microcode patches : Patches first included in WCS116"'
14844  :Date : 21-JUN-78 Patch no. 039
;4845 'Author : Jud Leonard
;4846
;4847 Source code file : DECMAL
;zgzg Furst included in : WCS116
Ezggg -PROM address to be intercepted : 0C54
14852 'Descr1pt1on sf problem :
;4853 ASHF gives result too large b% 10xx7 if rounding causes
;4854 a carry to propagate out of the leact significant digit
;485 : of the result. .
;4856 Case:  ASHP #-1,42,SRC 45 ,4#8,DST ;:Shift SRC right with rounding
;4857 SRC: BYTE 09,9C ;499
:Zggg H DST: .BYTE 0,0.0,0,0 :Space for result
14860  :HOW CAN THIS ECO BE TESTED? Deposit and run the following:
;4861  ; 100/ OQ2FFBFF8
;4862  ; 104/ (0BOSO06AF
;4863  ; 108/ 000Q05AF
;4864  ; 10C/ 00009C09 _
;64865 110/ 0 :
;4866 Start at 100. It will halt at 108. If the byte at 10F is zero,
.232; : the bug is fixed. If one, the bug still exists.
:2293 ‘Instead of that microinstruction, insert here the code which works :
14871 1173:
;4872 .NEG.4: ; -—
.23;2 Q_Q.AND.KI.F] ; STRIP GARBAGE FROM ROUND DIGIT
1487 : :
;6876 D _D+Q, ; ADD ROUNDING OPERAND (0 SHIFTED RESULT
;4877 DEC.CON, ; PREPARE FOR DECIMAL CORRECTION
'zg;g S?TE8L§ ONG) ; CATCH CARRY FOR HIGHER DIGITS
: /N :

130




cn
2Z-ESQAA-124.0 ; PATCH .MIC [600,1204] PCS microcodeq atchl4-Jan-82 Fiche 1 Frame C11 Sequence 132

: PIW124.MCR 600,1204] MICROZ2 1L(03) 14-Jan-82 15:30:16 = VAX11/780 Microcode : PCS 01, FPLA CE, WCS124 Page 131
; PATCH .MIC [600,12041] PCS microcode patches : Patches first included in W(S116

;4880 ;Date : 21=JUN-T8 Patch no. 040

;223] sAuthor : Jud Leonard

;4882

14883  :Source code tile : DECMAL
;4884 :First included in : WCS116

;4885

;2339 ;PROM address to be intercepted : 093E

;4888 ;Description of problem : . .

;4889 CVTTP stores the wrong thing when src ten is one.
;4890 Case: CVTITP #1,SRC,TBL,#1.,DST

;4891 SR(C: BYTE (O

;4892 : DST: .BYTE 0

:2332 : TBL: .BYTE  AXSE

;4895  ;HOW CAN THIS ECO BE TESTED? Deposit and run the following program:
;4896 100/  06AF0126

;4897  ; 104/  AFO106AF

;4898 ; 108/ 00000002

;4899 10C/  0000005E

24900 Stari at 100. Halt will occur at 10A. If 10B contains 5C
:2885 : the problem is fixed, otherwise not.

;238% :Instead of that microinstruction, insert here the code which works :
4905 1174

;4906 TeP.6: ; :

;4907 STATE_STATE.OR.KL.103, M

:4908 D_D.SWAP, :

;4909 Q_RLR2],CLK.UBCC, M

U 1174, 0800,003C,65C0,FA10,1414,2197 ;4910 J7T2P.LONG1




D i1
Z2-ESOAA-124.0 : PATCH .MIC [600,1204] PCS rmcrocode1 a§6h14-lan~82 he 1 Frame D11 Seguence 133

: PIWT1246 . MCR 600,1204] MICROZ2 1L(03) 14=Jan=-82 16 VAX11/780 M1crocode : PCS 01, FPLA OE, WCS124 Page 132
: PATCH .MIC [600,1204] PCS microcode patches : Patches first included in WCS117
. ;23}% . T0C ' PCS microcode patches : Patches first included in WCS117"'
4913 ;pate : 11-SEP-78 Fatch no. 041
:28}2 ;Author : Jud Leonard

:4916  :Source code file : EDIT

:23}; ;First included in : WCS117

Ezggg *PRUM address to be inte: -epted : 0837

:4921 EDescr1pt10n of problem :

;4922 The SRM definition of the EDIT operator REPLACE_SIGN is changed to
:23%2 : perform the replacement if PSW<Z> is set, and ignore PSW<N>.

14925  ‘HOW CAN THIS ECO BE TESTED?

;6926 Deposit the following and start at 100:

;6927 100/ 088F0138

;4928 ; 104/ 088F0O78F

;4929  ; 108/ 0

;4930 10C/ 0001460C

;4931 ; 110/ 0

;4932 It should hatt at 109. Before the E(C, 111 would contain 0; afterwards,
.23%2 : 111 should contain 20.

Ezggg tInstead of that microinstruction, insert here the code which works :
:'4937 1175: ; :

;4938 : N=0, Z=1: COPY N=Z=1 CASE

;4939 sTATE STATE.OR.PATT?, :

;4940 CACHE_DIBYTE], :
U 1175, 0000,803C,09F8,3000,1404,21C4 ;4941 J/EDITNEXT :




EN
22~-ESOAA-124.0 ; PATCH .MIC 5?00.12043 PCS microcode patchl4-Jan-82 Fiche 1 Frame E11 Sequence 134

: PIW124.MCR 600,1204] CROZ2 1L (03) 14-jan-82 15:30:16 _ VAX11/780 Microcode : PCS 01, FPLA OE, W(CS124 Page 133
; PATCH .MIC [600,12041] PCS microcode patches : Patches first included in WCS117

;4942  :Date : 11-SEP-78 Patch no. 042

:2322 ;Author : Jud Leonard

14945  :Source code file : MMFW
;64966 :First included in : WCS117

14948  :PROM address to be intercepted : 0178

;4950  :Description of problem :

;4951 : f an unaligned read falls across a page boundary, and the higher-
:4952 address page is known to the TB but inaccessible to the current mode,
,23?2 3 PC reported on the resulting fault is incorrect.
:2322 ‘Instead of that microinstruction, insert here the code which works :
4957 ;=00
;4958 1168: ;00 :
;4959 MCT/MEM.NOP, M
U 1168, 6000,1¢3D,0180,0800,0000,023C ;282? CALL,PSL.MODE?,J/GET.PTE :
4962  1169: ;01 :
;4963 TEST.TB.RCHK, :
U 1169, 0000,003C,0180,0000,0000,0D5C :232? J/PROBE . VA :
14966 116A: ;10 :
;4967 MCT/MEM._NOP, :
U 116A, 0000,113C,0180,0800,0000,0D7C ;4968 LAST.REF?,J/M.FLT ;

SRV S U SUR O US|



ZZ-ESOAA-124.C
: PIW124.MCR 600,
: PATCH .MIC [600,1204]

; PATCH .MIC [600,1204]
1204] MICRO2

U 1168, 0018,1700,1180,FAF0,0200.10D9

1L (03)

F 11
PCS m1crocode gatch14-Jan-82
14~-Jan-82 1
PCS microcode patches : Patches first inciuded in WCS117

Fiche 1
VAX11/780 Microcode :

uence 135
Page

Frame F11
PCS 01, FPLA OE, HCS1 4

;Date : 11=-SEP-78
;Author : Jud Leonard

Patch no. 043

ESource code file : IE
;First included in : WCS117

:PROM address to be intercepted : 0F95

Descrwpt1on of grobl

: A SRM change redef1nes behaviour of exceptions when vector selects
; seryice on the interrupt stack. They now raise IPL to 1F.

: NOTE 2 WORD PATCH

‘Instead of that microinstruction, insert here the code which works :

1168:

RLSPIRVA_LA-K[ .41,

: already on IS, undate it for push
STATE1?,J/1E.13B

; distinguish except from interrupt

134



2Z-ESQAA=124.0
; PTW124.MCR 600,
: PATCH .MIC [600.1204)

U 116C,

U 1049,

U 1048,

U 1009,

U 10E1,

U 10e2,

U 10F8,

U 10FC,

1204]

0810,1738,81F0,2010,0000,1049

0019,2000,1180,FAF0,0200, 1909

0019,2000,1180,FAF0,3281,0DF1

0818,0038,9180,F800,C081,10€1
0810,0038.0180,F910,8000,0820

0800, 003C, 30F0, 2C00, 0000, 10E2
0801.001¢,0180,F800,0000,10F8

081D,0030,0180,F800,0000,10FC

0810,0038.3p80,3D70,0000,0820

; PATCH .MIC [600,1204]
MICRO2 1L(03)

PCS microcode
14~Jan-82 15:

G 1
atchl4-Jan-82
:30:16

: 11=-SEP-78
: Jud Leonard

;Date
;Author

;Source code file : IE
JFirst included in : WCS117

:PROM address to be intercepted : OCED

xDescr1pt1on of problem
: CONTINUA ION OF CHANGE TO SET IPL

EInstead of that microinstruction, insert
116C:

Q_IDLISPI,
D_RCLT2],
STATE1?

LR N Y N

=1%01

LYY

1*01
R[SPJ&VA 0-KL.43, :
J/IE. 138"

$1%11
INTRPT.ACK,
RESPIEVA_ 0<K[.41,

J/IE 13A
=1%*Q1

1E.138: ;1201
EXCEPT ACK,SC_FE,
D_KL.1F001,
J71E. 8A

S1%11 :
INTRPT.ACK, :
D_RCLT2], J/CALLFPD :

IE.8A: ; :
d_D. SwAP,
Q_IDIPSL] :

LYE TR N TR N

e %e vy

O_DCORNOTIMASK :

D_D.OR.Q :

IDEPSLI_D.
D_RCLT2],
J7CALLFPD

Sevews N,

Fiche
VAX11/780 M1crocode;:
PCS microcode patches : Patches first included in WCS117

1 e G11
PCS 01 FPLA OF, UCS1 4

uence 136
Page

Patch no. 044

TO 1F ON EXCEPTION SELECTING IS

here the code which works :

select IS, get it
get old PSL for pushing on stack

got here on an exception
set up decremented stack address
go set IPL to 1F

got here on interrupt
acknowledge interrupt service
set up agpropr1ate stack address
get 26 (bit # of IS) into SC

here exception selected IS service
prepare to force max IPL

go serve interrupt

; make IPL field cof 1F

get PSL generated by EXCEPT.ACK
set IS =1
force IS and IPL bits of PSL

let processor use new PSL
get old one to save on stack
right after protecting from SNV err

135



ZZ-ESOAA-124.0
; PIW124.MCR 600,1204]

- PATCH .MIC [£600.1204]

U 116D, F819,2003,15F0,F847,0000,0200

: PATCH .MIC [600,1204]
MICRO2 1L(03)

PCS microcode
14~Jan~-82 1 6
PCS microcode patches : Patches first included in WCS117

H1N
atchné-Jan-BZ
:30:1

: 11-SEP-73
Jud Leonard

: FORKS
1 WCs117

:PROM address to be intercepted :

;Date
;Author :

ESqurce.code file
;First included in

0067
Descrlptlon of problem :

Frame H11

VAX11/780 M1crocode : PCS 01,

guence 137

FPLA OE, W(C3124 Page 136

Patch no. 04%

. Address sources evaluated from immediate (ie, (PC)+ ) specifiers
; t AFORK use the I-stream data rather than its address.

: MOVAB #10,R1 ;outs 7 in R1,

:HOW CAN THIS ECO BE TESTED?
Deposit and start at 100:

: 100/ 51108F9E
: 104/ 0
: Before the ECO, this leaves 7 in Rl.

not address

After, it Leaves 102.

flnstead of that microinstruction, insert here the code which works :

116D:

D_Q-KLSP1.CONJ,
BTFORK

E backup to pc before literal



: PIW124 .MCR 600,1204]
: PATCH .MIC [600,1204]

MICROZ2 1L(03) 14~Jan-82

PCS microcode patches : Patches first included in W(S117

;5062 ;Date : 12-SEP-.3
;5063  ;Author : Jud Leonard

;5065 ESource code file : FORKS
:5066 :First included in : WCS117

In
27-ES0AA-124.0 ; PATCH .MIC [600,12043] PCS microcode patchlé=Jan-82 Fiche 1 Frame I11 Sequence 138
15:30:16 VAX11/780 Microcode : PCS 01, FPLA QE, WCS124 Page

Patch no. 046

;5067
;gggg ;PROM address to be intercepted : 0387
;5070  :Description of problem : . . i o
5077 ¢ In certain cases, use of an immediate operand as a write destination
25072 causes ‘microcode should never get here ' machine checks, and
;5073 in other cases causes non-repeatable behaviour. This use is
;5074 documented as 'hngcedlctable'. but such behaviour can cause
;5075 ; system crashes, which is not allowed. In particular, the following
;5076 : will show the failure:
;5077 ; MOVL #1,(PO)+
;gggg : NOTE 2 WORD PATCH
:gggg :Instead of that microinstruction, insert here the code which works :
82  T16E:

;50 :
U 116E, 0C00,003C,0180,F800,0000,0001 ;5083 J/RSVMOD

137 ;



J " A
ZZ-ES0AA=126.0 ; PATCK .MIC [600,1204] PCS microcode patchlé~Jan-82 Fiche 1 Frame J11 Sequence 139 :
: PIW124 . MCR 600,1204] MICROZ2 1L (03) 14~Jan=-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 138 ;

: PATCH .MIC [600,1204] PCS microcode patches : Patches first included in WCS117
:5084 :Date : 12-SEP-78 Patch no. 047
gggg 'Author : Jud Leonard

;5087 Source code file : FORKS
;5088 F'orst included in : WCS117

;5089
283(1) PRCN address to be intercepted : (0319, 04D3
15092 Descnptwn of problem :
§832 : Continuation of immediate operand as a write destination problem
'gggg Elnstead of that microinstruction, insert here the code which works :
:5097  116F: :
;5098 D Q,aD, ;
;5099 CCR.IB.SPEC, :
U 116f, DC00,083C,01€0,F80C,0000,1093 218(1) 011 DATA.TYPE? :
35102 ;011 ;
U 1093, 0000,003C,0180,F800,0000,0001 .g}gz J/RSVYMOD :

; ;1N
u 1097, 0000,003E,0180,F800,0000,0010 ;5108 RETURN1O




K1
Z2-ESOAA-124.0 ; PATCH .MIC [600,12041] PCS microcode atchlL-Jan-BZ el Frame K11 Sequence 140 ?
;. PTW124.MCR 600,1204] MICRO2 1L (03) 14-Jan-82 15:30:16 VA>11/780 M1crocode PCS 01, FPLA CE, W(S124 Page 139
* PATCH .MIC [600,1204] PCS microcode patches : Patches first incluned in UCS117 ,

:5107 ;Date : T12-SEP-78 Patch no. 048
:5108 :;Author : Jud Leonard

;5109
;5110 ;Source code file : CHA
:g}}g :First included in : WCS 17
Eg}}z :PROM address to be intercepted : 0673
:5115 :Description of problem
;5116 SKPC/LOCC does nof allow interrupts in the inner Loop. There is
5117 actually a branch at SKPLOOPZ2 which attempts to test for interrupts,
:g}}g : but there is no INTRPT.STROBE in the '‘aligned’’ loop.
E;}g? tInstead of that microinstruction, insert here the code which works :
s 204
;5122 1176: : :
;5123 RIRIIZVA LA+K[.4], ; bump source address to next longword
;5124 INTRPT. STROBE, : clock in interrupt requests
U 1176, 0018,1814,1180.FABB,4200,0329 ;5125 ALU?,J/SKPLOOP1 :




LN _
171-ESOAA~124.0 ; PATCH .MIC £600,1204] PCS microcode patchl4-Jan-82 Fiche 1 Frame L11 Sequence 141 ;
: P1W124 _MCR 600,1204] MICROZ2 1L (03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA CE, WCS124 Page 140
: PATCH .MIC [600.12043 PCS microcode patches : Patches first included in WCS117 ;
;5126 :Date : 12-SEP-78 Patch no. 049
g}gg ;Author : Jud Leonard
35159 ‘Source code file : CHAR
;g}g? ;First included in : WCS117
g%% '-PRM address to be intercepted : 0684
15134 Descnpnon of eroblem :
;5135 : MOVTC/MOVTUC does not allow 'mterrn.ﬁts in the inner lLoop. There is
:5136 actually a branch at MOVICLP.3 which attempts to test for interrupts,
.g%g : but there is no INTRPT.STROBE in either the move or fill loop.
g}zg :-Instead of that microinstruction, insert here the code which works :
5141 M77: ; :
;5142 {AB R18RCLT21 Q-K[.1]. Q ALU, :
:5143 D AU, CLK.UBTC. INTRPT.3TROBE. : the reason for the ECO
U 1177, 0819,3600,05C0,FB10,401G,106D ,g}zg 1101 ST ATE§" J/. MOVTCLP 1 H
15146  .MOVTCLP.1:
;5147 ;1101 ; BRANCH ON STATE<S5> (FILLING)
;5148 RLR1I_LA+LC, VA_ALU, IDLTOJ_D, . INCR SRC ADDR, LOAD VA,
U 106D, 0010,0014,C0180,3E88,0200,1102 ,g}gg J/7 .MOVTCLP.2 : SAVE 1LOGP COUNT.
15151 ;1M ;
ju 106F, 0818,0038,1D80,F898,0000,1045 g}g% D_K[SC], LA_RALR3], J/.MOVTCLP.3; GET FILL IN D, GO WRITE IV
g}gls. MOVTCLP.2:
U 1102, 0000,803C,01€0,40A0,0000,1110 g}gg DLBYTEJ_CACHE, LA_RALR4], Q_LA : READ SRC BYTE, GET TABLE ADR IN Q
5158 ;
;5159 VA D.OXT[BYTEJ+G, Q_IDLTO], ; INDEX INTO TABLE, RESTORE LOOPCT,
U 1110, 001F,8014,C1F0,2C98,0200,1113 ,g}g? LA_RALR3)
15162 : ;
U 1113, 0000,983C,0180,4000,0000,1045 g}gz 101 DEBYTE]_CACHE, [PQ? ; READ TRANSLATED BYTE, BRANCH ON OPCODE
: =%
;5165  .MOVTCLP. 3
;5166 =701 : ; BRANCH ON IR0 (MOVTUC) (N ALWAYS O)
;5167 R[RSJ LA+LC, VA_ALU, INT?, . MOVTC - INCR DEST ADDR,
U 1045, 0010,0.14,0180,FA98,0200,70D6 .g],gg J/ .MOVTCLP.S . LOAD VA AND TEST FOR INTERRUPTS
5170 ;*11 :
_ ;5171 SC D OXT[BY*EJ XOR.KLSC3, ;> MOVTUC - COMPARE BYTE TO ESC CHAR
U 1047, 0018,8E0,1D80,F800,0182,10A6 g;;g 2110 FE_SC. INT? ; AND CHECK FOR INTERRUP'S
5174 ;110 : BRANCH ON INTERRUPTS (PENDING)
;5175 RLCR3)_LA+LC, VA ALU, SC_FE, ; INCR DLST ADDR & LCAD VA,
U 10A6, 0010,1414,0180,FA98,0281,0811 g%;g $C.6707, J/HOVTCLP 4 ; RESTORc ESCAPE CHA't, TEST FOR MATCH
:5178 ;111 ;
;5179 RLR3] L ;
U 10A7, 0000,003C,0183,FA%8,0000,CF82 ;5180 SD_NOT SD J/MOVC . RDFAULT ; INTERRUPT - LET MOVC HANDLE IT




LR

22-ESOAA-124.0 . PATCH .MIC [600,1204] PCS microcode patchlé4~Jan-82 . Fiche 1 Frame M11 Sequence 142
; P1W124.MCR 600,1204] MICRO2 1L(03) 14~-Jan-82 15:30:16  VAX11/780 Microcode : PCS 01, FPLA CE, W(S124 Page 141
; PATCH .MIC [600,12043 PCS microcode patches : Patches first included in WCS117
;5181 Continuation of Patch no. 049
;5182 =110
;5183 LMOVTCLP.S:
;5184 2110 ; BRANCH ON INTERRUPTS (PENDING) (MOVT(C)
U 10DS, 0000,813¢, 0180, 3000,0000,06B4 .g]gg CACHE_DIBYTE], Z?, J/MOVTCLP : NO INTERRUPT - WRITE BYTE & LOOP
Py .
;5187 211 :
;5188 RLR3]_LA, ;
U 1007, 0000,003C,0183,FA98,0000,0F82 5189 SD_NCT.SD, J/MOVC.RDFAULT ; INTERRUPT - JOIN COMMON CODE




N 11
PCS microcode patchlé~-Jan-82 Fi

77-ESQAA=-124.0 ; PATCH .MIC [600,1204] R che 1 Frame Nil Sequence 143
: P1W124 .MCR 600,7204] MICRO2 1L(03) 14-Jan-82 15:30:16 = VAX11/780 Microcode : PCS 01, FPLA OE, W(S124 Page 142
: PATCH .MIC [600,12041 PCS microccde patches : Patches first included in WCS117
:519)  :hate : 12-SEP-78 Patch no. 050
;g}g; ;Author : Jud Leonard
‘5193  :Source code file : FORKS
;g%gg ;First included in : W(CS117 .
Eg}gg *PROM address to be intercepted : 0008
15198  :Description of problem : .
,5199 In certain pathalogical cases of instruction sequences,_mangumemory
;5200 references fall across ﬁage bound.ies and the translation buffer
:5201 must be updated fur each reference. Such cases can cause very long
;5202 ¢ interrupt latencies. This ECO tests for interrupts on each of the
;5203 indirect addressing paths in each of the specifier evaluation
;5206 routines, thus drastically shortening the worst case paths.
:gggg : Ncte : Intercepts 6 PCS addresses
Egggg ‘Instead of that microinstruction, insert here the code which works -
15209 1178: :
;5210

U 1178, 0019,0018,1180,F8D8,4000,122:

R(PRN) _D+K[.4].RLOG, :
INTRPT.STROBE ,J/A.IND M




B8 12
77-ESQAA-124. 0 : PATCH .MIC [600,12041] PCS microcode patchl4~Jan-82 iche 1 Frame B12 Sequence 144

: PTW124.MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 chrocode : PCS 31, FPLA OE, WCS124 Page 143
; PATCH .MIC [606 12041 PCS microcode patches : Patches first included in WCS117
:5212 ;Date : 12-SEP-78 Patch no. 051
;gg}z -Author : Jud Leonard
15215  :Source code file : FORKS
:gg}g Flrst included in : WCS117
Eg%}g PROM address to be intercepted : 000F
$5220 Descr1pt1on of problem
;5221 : CONTINUATION OF ECO TO ALLOW INTERRUPTS AT INDIRECT REFERENCES
:gggg : Note : Intercepts 6 P(S addresses
;gggg :Instcad of that microinstruction, insert here the code which works :
5026 1179: :
;5227 VA_Q+LB.PC, :
:5228 CLR.IB. SPEC ;
U 1179, D005,2014,0180,F800,4200,122C :gg%g INTRPT.STROBE :
15231 ALIND: :
;5232 DCLONG]_CACHE, :
U 122C, 0000,0E3C,0180,4000,0000,1066 ;5233 INT? :
;5234 =110
;5235 2110 N
;5236 VA D, :
U 10E6, 0001,083C,0180,F800,0200,0094 ;gggg DATA.TYPE? ,J/A.M :
$5239 ;111 .

u 10€E7, €000,003C,0180,F800,0000,04F8 ;5240 J/INT.B




12
PCS microcode patchl4-Jan-82 Fiche

2Z-ESO0AA-124.0 : PATCH .MIC [600,12042 1 Frame C12 Sequence 145
: PIW124 .MCR 600,12041] MICROZ2 1L(03) 14-Jjan~82 1 :3Q:16 . VAX11/280 Microcode : PCS 01, FPLA OE, WCS124 Page
: PATCH .MIC [600,1204] PCS microcode patches : Patches first included in WCS117
;5261 :Date : 12-SEP-78 Patch no. 052
:252§ ;Author : Jud Leonard
15244,  :Source code file : FORKS
:ggzg :First included in : WCS117
gszg ‘-PRom address to be intercepted : 0208
35249 Descr1ptlon of ?
;5250 : CONTINUATION OF ECO TO ALLOW INTERRUPTS AT INDIRECT REFERENCES
:gsgg : Note : Intercepts 6 PCS addresses
Eg%gz Elnstead of that microinstruction, insert here the code which works :
15255 117A: :
;5256 Q D,VA LA, :
:5257 15_D.SYNC, H
U 117A, 0000,007C,15E0,8C00,4200,123A .gggg INTRPT. STROBE :
15260 :
25261 D[LONGJ CACHE, ;
;5262 R(PRN) [A+K[.4].RLOG, ;
U 123A, 0018,0E18,1180.40D8,0000,1116 15263 INT?,J78.IND 2

144

t




ZZ-ESOAA-124

u 1178,

u 1238,

U 1116,

u 1117,

D005 ,2054,15E0,BC00,4200,123D

0000. 0E3C,0180,40C0,0000,1116

0€01.083C,01C0,F800,0200,0000

0000,003C,0180,F800,0000,04F8

: PATCH .MIC [600 12043
: PIW124 .MCR 600 ,1204] R02
* PATCH .MIC 1600.1204]

D12
PCS microcode atchl4=-Jan=-82 he

1L(03)

14~Jan-82 :30:16 VAX11/780 M1crocode :
PC° microcode patches : Patches first irzluded in W(CS117

;Date : 12-SEP-78
~Author : Jud Leonard

:Source code file : FORKS
F1r<t included in : WCS117

PROH address to be intercepted : 020F

1 Frame D12 Sequence 146
PCS 01, FPLA OE, W(CS124 Page

Patch no. 053

Descr1pt10n of problem
: CONTINUA ION OF ECO TO ALLOW INTERRUPTS AT INDIRECT REFERENCES
: Note : Intercepts 6 P(S addresses

:Instead of that microinstruction, insert
117B:

Q_D.VA_Q+LB.PC.

16 D.SYNC, :
CLR 1B.SPEC. :
INTRPT ., STROBE :
DLLONGI_CACHE, :
INT? :

=110

B.IND: :110 :
QEVA_D.D_Q, :
DATATTYPE?.J/B.M :
2111 - :

J/INT.B ' :

here the code which works :

145

]
!




ZZ-ESOAA-124 0 : PATCH .MIC [600,1204]

E 12
PCS mwcrocode ga;ch14-Ja n-82 Fiche 1 Frame E12 Sequence 147

PTW124.MCR 60012041 MICRO2 1L(03) 14-Jan-82 VAX11/780 Mlcrocode : PCS 01, FPLA CE, W(CS124 Page
: PATCH .MIC [600,1204] PCS microcode patches : Patches first included in WCS117
:5294 :Date : 12-SEP-78 Patch no. 054
;gggg ;Author : Jud Leonard
15297 ESource code file : FORKS
;gggg ;First included in : WCS117
Eggg? :PROM address to be intercepted : 0308
35302 .Description of problem :
;5303 ; CONTINUATION OF ECO TO ALLOW INTERRUPTS AT INDIRECT REFERENCES
‘§§8§ : Note : Intercepts 6 PCS addresses
Egggg ‘Instead ot that microinstruction, insert here the code which works :
15308  117C: :
;5309 Q D,VA_LA, :
U 117C., 0000,003C,01E0,F800,4200,1.45 .g%}? INTRPT.STROBE M
15312 :
;5313 D[LONGJ CACHE, :
;5314 R(PRN) [A+K[. 4] RLOG., N

U 1245, 0018,0£18,1180,40D8,0000,1226

INT?,J7C. IND

146




ZZ-ESQAA=124.0 : PATCH .MIC [600,1204]
MICRO2 1L(03)
PCS microcode pztches :

: PTW124 [MCR" 6007 1204 ]
: PATCH .MIC [600.12043

U 117D, D005,2014,01E0,F800,4200,124A

U 124A, 0000.0E3C,0180,4000,0000,1226

U 1226, 0€01,083C,0180.F800,0200,02D2

U 1227, 0000,003C,0180,F800,0000,04F8

14-Jan—82
Patches first included in WCS117

.Date

;Author

:Source code file
;First included in :

Descr1ptxon of problem :

F 12
PCS mcrocode1 a§6h14-Jan-82

iche 1 Frame

16 VAX11/780 M1crocode

: 12-SEP-78
: Jud Leonard

: FORKS
wcs117

:PROH address to be intercepted :

F12 Sequence 148
PCS 01, FPLA OE, W(S1Z24 Page

Patch no. 055

INUA ION OF ECO TO ALLOW INTERRUFTS AT INDIRECT REFERENCES
No : Intercepts 6 P(S addresses

Elnstead of that microinstruction, insert
117D:

[ W1

4. VA_Q+LB.PC,
CCR.IB-SPEC,
INTRPT. STROBE

DLLONGI_CACHE,
INT?

2110

VA_D,D Q,
DATA.TYPE?,J/C.M

;11
J/INT.B

e Ne NN,

here the code which works :

147



ZZ-ESOAA-124 0
: PTW124.MCR 6001204
 PATCH .MIC [600.12041

U 1182, 0071,1214,01C0,F990,0000,1017

J 1017, 0C18,0014,05A8,FA88,4200,125A

U 107F,

U 1254, 0031,8014,01C0,4000,0000,1256

U 1256, 0061,203C,0180,F990,0000,0885

: PATCH .MIC [?00 ,1204]

0u18,0014,0580,FA88,0200, 1254

PCS microcode

G 12
atchl4-Jan=82 iche

1 Frame G
: PCS 01,

G612 Sequence 149
FPLA OE, W(S124

Page 148

: Patches first included in W(S120"

Patch no. 056

SET.

here the code which works :

roblem
ON OVERF OU THE CVTPL-INSTRUCTION GIgES ONLY 31 BITS OF PRECISION.

HERE WITH OLD SUM IN LC, NEW DATA IN D

SHIFT LEFT TWICE

Q GETS 4=*NEW SUM

SO DOES RC2

TEST FOR END OF STRING

BRANCH ON EALU N-BIT
STROBE FOR INTERRUPTS

INCREMENT SOURCE ADDRESS

STORE IT IN R1
AND IN VA

Q GETS 8+SUM, D GETS 4*SUM

CONTINUE IN LOOP

THIS BYTE IS THE SIGN-BYTE

GENERATE 2%xSUM
READ SIGN-BYTE

ROZ 1L(03) 14~Jan-82 15:30:16 VAX11/780 Mlcrocode
PCS microcode patches : Patches first included in WCS120

:ggzg .T0C ' PCS microcode patches
;5347 ;Date : 30-MAR-79
:5348  :Author : T. FOSSUM
;5349 .
:5350  ;Source ccde file : DECMAL
;ggg; ;First included in : WCS120
;gggz °PROM address to be intercepted : 087D
25355 Descr1pt1on of
;5356
;5357 : E G. CVTPL #11. ,STRING,LRO  WHER
;5358 H STRING IS +33333333333 GIVES AN ANSWER WHERE BIT 31
:gggg : IS CLEAR WHILE IT SHOUL HAVE BEEN
:ggg% :Instead of that microinstruction, insert
;5363 1182:
;5364 PA.56.0:; H
;5365 ALU D+LC SHF/ALU.DT, s
;5366 QK/SH H
;5367 RC[TZJ _ALU.LEFTZ, :
;5368 EALU? :
;5369 =01M
;5370 0111 M
;53775 INTRPT.STROBE, H
;5372 ALU_LA+KL.1], :
;5373 RCRTI_ALU,LONG, :
15374 VAK/LDAD, :
;5375 QK/LEFT, D Q, M
;5376 J/P2LLT.P :
. 5377
;5378 21111 H
;5379 ALU_LA+KL.13, H
;5380 RERTI_ALU.LONG, :
;5381 VAK/LJAD :
:5382
;5383 :
25384 ALU D+LC,Q_ALU.LEFT, M
;5385 DEBYTE]_CATHE :
;5386
;5387 : :
;5388 LU_Q,RCLT2I_ALU.LEFTZ, M
;5389 J/P2L :

STORE 4*SUM IN RC2
'PZL"




ZZ-ESOAA-124 0
s PIW124 . MCR 600,1204

b MICRO2
: PATCH .MIC [600.12043

U 125A, 088D,0E14,0180,F910,0000,1236
U 1236, 0011,8014,01€0,4190,0000,125E

U 1237, 0000,003C,4180,F800,1404,2033

U 125€, 0098,8034.60C0,F800,0000,1260

U 126C, 081F,8000,0180,F910,0000,1264

U 1264, 081D,0000,0580,F888,0094,8182

: PATCH .MIC [600,1204]
1L03)
2CS microcode patches

H12
PCS m1crocode gatch14-Jan-82
14-Jan-82

P2LL1.P:

=110

P2LL.P:

ALU_D+Q,D_ALU.LEFT3,
LC RCLTAS
BER/ INTERRUPT

2110
@_D+LC,RCLT2I_ALU,
DIBYTES_CACHESJ/P2LL.P

N
STATE_STATE.OR.K[.801,
J/SAVE .BCD

ALU D.OXTLBYTEJ.AND.KL.FFFO],
Q_ACU.RIGHT?

ALU_D.OXTLBYTEI-q,
D_ACU.QK/RIGHT ,LC_RCLT2]

ALU D-0,D_ALU,LA RA[R1],
sC 3c—«i.T3.clk.0BCC,
J/PA.56.0

F
VAX11/780 M1crocode
: Patches first included in W(S120

e Wy Ve v,

LR X]

LTRTETEDS

e 1 Frame H

Sequence 150
PCS 01, 4

H12
FPLA OE, WCS1 Page
Continuation of Patch no. 056

ADD AND MULTIPLY BY 8
LATCH Sum

BRANCH ON INTERRUPT REQUEST
SAVE SuMx100 IN RCZ2
GET NEXT INPUT BYTE

SET INTERRUPT BIT
SAVE.B(D

ISOLATE HIGH NIBBLE
Q GETS NIBBLE*4

SUBTRACT 4*HIGH NIBBLE
STORE RESULT IN D

UPDATZ SRC-LENGTH

%9 |



ZZ-ESOAA-124.0 ; PATCH .MIC [600,1204]

: PIW124 .MCR 600,1204] MICROZ

> PATCH .MIC [600.1204] PCS microcode patches

U 1183, 0618.0000.0590,FA98,0395,ABAA

1L03)

PCS

112
m1crocode gatch14-Jan—82

14=-Jan-8

:Date : 2H~MAY-79
;Author : T. FOSSUM

ESourca code file
:First included in : WCS120

:PROM address to be intercepted : 05D6

i

: DECMAL

Descr1pt10n of problem

THE CVTPS-INSTRUCTION WILL TREAT THE HIGH ORDER BIT OF THE LEADING
DIGIT AS OVERFLOW IF THE STRINGS ARE ALIGNED AND DST LENGTH IS EVEN.

CVIPS #3,A,

42,8
WHERE SRC STRING IS 80, WILL SET THE V-BIT.

Instead of that microinstruction, insert

183:

Fiche 1 frame [12
VAX11/780 Microcode :
: Patches first included in W(S120

FE SC—KL.13, SC_FE,CLK.UBCC,
ALD_LA-k[.1]
VAK7LOAD ,RLR31_ALU.,

QK/RIGHT2,
DK/RIGHT,
J/P2NL10

LR R TN TR N XN X

Seguence 151 f
PCS 01, FPLA OFE, W(S124 Page 150

Patch no. 057 !

here the code which works :

UPDATE SRC-LENGTH

UPDATE DST~ADDRESS

STORE IT IN VA AND R3

SHIFT LAST DIGIT RIGHT

SHIFT OVERFLOW DIGIT RIGHT ( TO GET
RID OF HIGH 8IT FROM LAST DIGIT) *xx*



J 12
Z~ESOAA-124 0 ; PATCH .MIC [600,1204) PCS mi crocode gatch14-Ja ~-82 iche 1 Frame J12 Sequence 152

: PTW126.MCR 600,1204] MICRO2 1L(O3) 14~Jan~82 VAX11/780 Mvcrocode : PCS 01, FPLA OE, WCS124 Page 151
: PATCH .MIC [600.12041] PCS microcode patches : Patches first included in WCS120
;5441  :Date 26-MAY=79 Patch no. 058

25442  ;Author : T. Fossum

:5444  -Source code file : FORKS
25445 ;First included in : WCS120

;5658 PC_PC- 4,

: INCREMENT PC PAST SECOND PART
U 1184, F0C1.283C,01F0,F996.,0000,04D0 ;5459 IBTTEST?,J/¢C.1Q

25646

;gzzg -PROH address to be intercepted : 031F

25449 Descr1pt1on of problem

.222? M EMODD WILL GET RAND(H DATA IF ITS 3. OPERAND IS A LITERAL.

Egzg% ;Instead of that microinstruction, insert here the code which works :

15456 1184: :

5455 RCLT2]_Q, ; QUAD IMMEDIATE «xxx(CRUX OF ECO*w»x«x
256456 Q_IB DKTA ; ORIGINAL CODE HAS RCLT13 HERE
;5457 L. 1.3.COND, ; GET SECOND PART




22-ESOAA-124.0
;. PTW124 .MCR 6001204
* PATCH .MIC [600.12041

1185,

1243,

1247,

120A,

1208,

121A,

1266,

MICRO2

0819,1434,6180,F800,000C .1243

0B0Q,003C,C9A8,3C00,0010,120A

0019,2034 ,D1A8 ,F800,0010,1266

001D0,0031,018C,F9A8,0000,037E

0019,2030,25C0,F9A0,0082,120A

0019,0034 ,A180,F800,0030,01D6

0800,013C,(980,3C00,0010,120A

: PATCH .MIC [690,1204]

1L (03)

PCS microcode patches :

;5460
:5461
5462

PCS microcode

K 12
atch14-Jan-82 Fiche
14-Jan-82 15:30:16 VAX11/780 Microcode
Patches first included in WCS120

:Date : 10=JUL~79
;Author :

ESource code file : DECMAL
;First included in : WCS120

:PROM address to be intercepted : 0672

Descr1pt1on of

1 Frame K12

: PCS 01, FPLA OE, WCS124

Sequerice 153

Page 152 i

Patch no. 059

T. FOSSUM, R. J. AVARBOCK(25-JUN-80)

roblem
; ASHP INS RUCTON NO CHECK IS MADE ON DST-LENGTH.

Elnstead of that microinstruction, insert
1185:

ALU_D.AND .KL.F1J,
D_ALU,

QK/RIGHT,

SC?
;01
D_D.SWAP,IDLT2].D,
EALU_SC,CLK.uUBCT,

QK/LEFT
J/ASHP.ECO.1

111
ALU_Q.AND .KL[.CO0],
CLK.UBCC,

QK/LEFT, J/ASHP.ECO.2

LR IR EIRIRY)

=011

Sa Ny Ne VN,

LR TR TR XY

=0xx10

ASHP.ECO.1:
S0*x10
ALU_D.OR.Q,RCLTSI_ALU,
CALL ., J/SPEC

e Wo N

=0x*11

HuLSY
ALU_Q.0R.K[.A0],Q_ALU,
RCET4] ALU,SC ALU
J/ASHPTECO.1

21xx70
ALU D.AND.K[.FFEQ], :
N_AMX,.Z_TST,J/DC.PA.59 :

ZSHP.Eco.e:
D_D.SWAP,IDLT2].D,
EALU_SC, CLK.UBCT,
17.J7ASKP.ECO.1

Ve %N Ny

=1xx1(

.

L T Y

here the code which works :

ISOLATE ROUND DIGIT
SAVE IT IN D-REGISTER
GENERATE 2*SHIFT=COUNT

TEST BITS <9:8> OF SHIFT-COUNT*4

BRANCH ON SC<9:8> .NE. O

SWAP ROUND INTO HIGH BYTE & SAVE IN T2

CLOCK DIRECTION OF SHIFT
GENERATE 4*SHIFT—COUNT

CLOCK BITS <6:5> OF SHIFT-COUNT

SET OR CLEAR ALU Z-BIT

SAVE BOTH COUNT AND ROUND OPERANDS
IN RC5 AND EVALUATE LENGTH OF DEST

MAKE THE COUNT SMALLER NEGATIVE NUMBER

STORE IN RC & AND SC

CHECK LENGTH OF DEST FOR >32
SET CC'S RETURN TO PCS

GET COUNT TO HIGH END OF D



L 12
atchlé~Jan-82

ZZ-ESOAA-124 0 ; PAICH .MIC [600 1204] PCS microcode iche 1 Frame L12 Sequence 154
: P1W124 MCR 600,1204] 1CRG2  1L(03) 14-Jan-82 15:30:16 = VAX11/780 M1crocode PCS .1, FPLA OE, W(S124 Page
: PATCH .MIC [606,12041 PCS microcode patches : Patches first includ2d in WCS120
;5510 ;Date : 24-MAY-79 Patch no. 060
:gg}% :Author : R. SHORT
:5513  :Source code file : FORKS
:gg%é :First included in : W(CS120
Egg}? :PROM address to be intercepted : 00C7
$5518 Descrvpt1on of problem :
;5519 : ACB-INSTRUCTION
;5520 : IF THE COMPARE OPERATION IN AN ACB INSTRUCTION IN WHICH THE ADDEND
25521 s IS POSITIVE CAUSES AN INTEGER OVERFLOW THE BRANCH IS NOT TAKEN EVEN
;5522 H IF THE BRANCH CWDITI(N 1S MET.
;5523 MOovVL #-25000.R
.gg%g M ACBW #25000, #5000 R1,10% +SHOULD BRANCH
;gggg ‘Instead of that microinstruction, insert here the code which works :
15528  1186: :
25529 ALU D-LC, . COMPARE INDEX TO LIMIT
25530 DT/INST. DEP ;
25531 CLK.UBCC, ; SAVE (CC'S
U 1186, 0011,£000,0180,F800,0010,1268 :gg%% J/ACB3 :
$553%  ACB3: :
25535 Q Q+PC, s CALCULATE BRANCH OFFSET
;5536 CCR.IB.OPC, : THROW AWAY OPCODE
;5537 PC_PC+1, s COUNT PC
U 1268, C015,3814,01C0,F804,4000,10C3 ;5538 ALU.N? H
5539 =001
;5540 ;0011 : INDEX GTR LIMIT
u 10C3, F80C,0038,01F1,F857,1398,6000 '222.12 IRD ; GET THE NEXT INSTRUCTION
15543 ;0111 :
;5544 PCEVA_Q_FLUSH. IB, : INDEX = LIMIT
U 10¢7, 2001,203C,0180,F801,4200,00A8 .ggzg J/IB.FILL ; BRANCH
:8547 ;101 :
;5548 PCEVA Q,FLUSH. IB, ; INDEX LESS THEN LIMIT
U 10C8, 2001,203C,0180,F801,4200,00A8 ;5549 JZIB.FILL ; BRANCH

153



1Z-ES0AA-124.0 : PATCH .MIC [600,1204]

M 12
PCS mcrocode1 atch}4-Jan—82 Fic 1 Frame M12 Sequence 155

: PIW124 . MCR 600,1204] MICROZ2 1L(03) 14~Jan-82 30:16 VAX11/780 M1crocode : PCS 01, FPLA CE, W(S124 Page
: PATCH .MIC [600,1204] PCS microcode patches : Patches first included in W(S120
;5551 :Date : 24-mv-79' Patch no. 061
25552 'Author : R. SHORT
25553
$5554 :Source code ‘ile : INDEX
;ggg F1rst included in : WCS120
Egggg PROM address to be intercepted : 0390
5559 Descrwpt1on of problem : .
25560 S . INDEX-INSTRUCTION
25561 : IF THE SIZE OPERAND IS ZERO AND THE INDEX OPLRAND IS NEGATIVE
;5562 ; THE MICROCODE HANGS UP IN AN INFINITE LOOP.
;5563 R3 -100
;5564 RO =10
;5565 R1 +10
'ggg?' : INDEX R3,RO,R1,#0,#0,R2 ; HANGS UP THE MICRO CODE
Egggg EInstead of that microinstruction, insert here the code which works :
*5570  1187: :
;5571 D RCLTI], ; GET MULTIPLIER TO D (SIZE)
;5572 ST _SC+1, ; SC <= 100 FOR MUL ROUTINE
u 1787, 0810,0038.0180,F908,0080,C516 ;5573 J/INDEX.3 :

154



N 12
12~ESQ0AA~124.0 ; PATCH .MIC £600,1204] PCS mizrocode patchlé-Jan-82 fFiche 1 Frame N12 Sequence 156

: PIWI24.MCR 600,1204] MICRO2 1L(03) 14~Jan-82 15:30:16 . VAX11/7_80 Microcode : PCS 01, FPLA OE, WCS124 Page 155 ‘
; PATCH .MIC [606 1204] PCS microcode patches : Patches first included in W(S120 :
;5574 :Date : 25-MAY=79 Patcir no. 062 :

:§§;2 ;Author : R. SHORT ;

;5577 :Source code file : FORKS
:5578 :First-included in : WCS120

;5579
;ggg? -PROM address to be intercepted : 02EE
+5582 Descr1pt1on of problem
25583 M BRANCH ON BIT INSTRUCTIONS WITH A NEGATIVE POSITION OPERAND CALCULATES
25584 H THE ADDRESS OF THE BIT OPERAND INCORRECTLY.DUE TO SHIFTING IN
25585 : ZEROS INSTEAD OF SIGN BIT WHEN SHIFTING POSITION RIGHT
25586 ; BASE: BBC #-1 ,BASE ,F0O0 CAUSES ACCESS VIOLATION
:gggg : EVEN IF BASE-4 IS VALID ADDRESS
Egggg ‘Instead of that microinstruction, insert here the code which works : !
$5591  1188: ; :
25592 SC_Q : SAVE LOW BITS OF POSITION IN SC
25593 D_ a. RIGHTZ SI/ASHR, s SHIFT POSITION RIGHT 2
:5594 Q_IR.BDEST, : SHIFTING IN SIGN

U 1182, 7881,283r ,00F0,F804,0082,1230 :gggg =00 PT_PC+1, IB TEST?,J4/.BB.1 :
15597  .B8.1: ;00 ;

U 1230, 0000,003D,0180.,F800,0000,0£64 :gggg CALL,J/1B.TBM ; TB MISS

_ 5600 ;01 :

U 1231, 0000,003D,0180,F800,0000,0880 :ggg; CALL,J/IB.ERR :
15603 ;10 :
5604 Q_IB.BDEST, s GET THE BRANCH OFFSET T0 @
;5605 IB.TEST?, ; WAIT FOR THE IB TO GET IT

U 1232, 7000,083C,01F0,F800,0000,1230 :gggg J/.83.1 :
15408 11 :
25609 CLR.IB.SPEC, ; THROW AWAY THE BDEST

U 1233, D85(,2038,0080,F800,0000,126A ;25610 *_D.RIGHT(B),SI/ASHR ; SHIFT POSITION RIGHT SHIFT IN THE
25611 ;s SIGN BIT
:567¢
;5613 ;
;5614 ALU Q.OXTIBYTE],CLK.UBCC, TEST FOR BDEST OF ZERO
25615 LC FC[ 01, READY THE BASE ADDRESS

GET THE BIT POSITION TO SC

IFR TR TR TR T

;5615 SC_sC. ANDNOT .K[.FFF81,
i 126A, 0003,A03C,7180,7900,0094,42F1 ;5617 J1/FO.PA.62




8 13

27-ESOAA=124.0 : PATCH .MIC [600,12043 PCS microcode gatch14-Jan-82 . Fiche i Frame B13 Sequence 157
: PIW124 .MCR 600,1204]) MICRO2 1L(03) 14-Jan-82 15:30:16 = VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 156
; PATCH .MIC [600,12041] PCS microcode patches : Patches first included in W(S120

:5618 :Date : 20-JUN=79 Patch no. 063

25619  :Author : R. SHORT/T. FOSSUM

35621 :Source code file : DECMAL
;5622 ;First included in : W(CS120

25624  :PROM address to be intercepted : C8DF

:5626 :Description of problem :

;5627 COMPARE PACKED INSTRUCTION

;5628 IF THE SECOND STRING IS LONGER THAN THE FIRST THE Z BIT

25629 IS NOT ALWAYS SET CORRECTLY

;5630 SRC1: .PACKED O

:5631 2 SRC2: .PACKED ~00

:§g§§ : (MPP4  #1,SRC1,#2,SRC2 ; SHOULD SET THE . BIT BUT DOES'NT
Egggg ;Instead of that microinstruction, insert here the code which works :
5636 1189: :

;5637 RCR3]_LA-K[L.1],SC_FE, ; UPDATE 2°'ND ADDRESS

U 1189, 0F18,0000,0580,FA98,0231.08FF ;5638 VA_ALU,D_0,J/CMP3L4 ; RESTORE THE ADDRESS




27-ESQAA-124.0 : PATCH .MIC [600,1204]

c13

PCS microcode atch14-Jan-82

Fiche

ode :

: P1W124 .MCR 600,12043] MIC R02 1.¢03) 14-Jan-82 15:30:16 VAX11/780 M1croc
: PATCH .MIC [600.120%3 PCS microcode patches : Patches first included in W(S120
;5639 ;Date : 29-MAY-79
:ggzg :Author : R. SHORT
15642 :Source code file : QUEUE
:ggzz ;First included in : W(S120
Eggzg :PROM ac ress to be intercepted : OCFD
35647 Descr1pt10n of problem :
25648 : INSQUE-INSTRUCTION
;5649
;5650 H: .LONG A.A
;5651 : A: .LONG H.H
;5652 B: LLONG 0.0
;gggz : INSQUE B,H SETS N AND ( WRONGLY
;5655
;gggg ; OF 256 BYTES APART.
Egggg :Instead of that microinstruction, insert
15660  118A:
;5661 VA VA+4,
;5662
;5663 Atu Q-D-1,SET.CC(LONG),
U 118A, 0C1D,2008,0180,F803,0070,0CFE ;5064 J/QU.PA. 64

e Ve Ve, N,

1 Fframe C13 Sequen-e 158
PCS 01, FPLA OE, W(S124 Page
Patch no. 064

THE CONDITION CODES ARE SET INCORRECTLY IN AM INSQUE INSTRUCTION

ALSO THE HARDWARE CONTEXT OF THE INSTRUCTION IS BYTE CAUSE ING
THE Z BIT TO BE SET INCORRECTLY.WHEN THE ELEMENTS ARE A MULTIPLE

here the code which works :

GET ADDRESS OF BLINK QF ENTRY
GET PREDECESSOR ADDRESS

COMPARE PRED AND SUCC ADDRESSES
AND SET THE CC'S

157 -



17-ESOAA~124.0

: PIW124 . MCR 600,1204] MICRO2

: PATCH .MiC [600,1204]

U 1188,

u 1270,

U 1272,

U 1274,

U 1276,

0010,0024,01€0,F920,0181,1270

0811.,0034,0180.F800,0000,1272

001D,0030,C1F0.2CD8,0000,1274

0003.0010,0180.F9A0,0081,1276

0010.0038,01€0,£920,0000,09C9

; PATCH .MIC [600,1204]

1L(03)

0
PCS microcode a*ch14-
14~Jjan~82

:Date
;Author

;Source

: 30-MAY-79
: R. SHORT

code file : FIELD

;First included in : WCS120
:PROM address to be intercepted : 0196

Descr1pt1on of problem :

[YETETETETREFRE TR FY PR X

1188:

INSV=INSTRUCTION

Fiche

n=-82
16 VAX11/780 Microcode :
PCS microcode patches : Patches f1rst included in WCS120

1 Frame D13 Sequencz2 159
PCS 01, FPLA 0E, wW(S124 Page

Patch no. (65

IF THE DESTINATION CROSSES A REGISTER BOUNL Y
THE HIGH PART OF THE DESTINATION FIE.D iS N.T STORED CORRECTLY

RO = AA
R1=0
R2=0

INSV RO,#28.4#8,R1 SHOULD RESULT IN
R1 = A0000000
R2 = 0000000A

;Instead of that microinstruction, insert

D_DAL. sc
ST _FE.F
a_CA. ANDNOT RCLT4]

D_D.AND.LC

R(PRN) D.OR.Q,
Q_IDLT0]

RCLT4I_O+MASK+1,
SC_FE

Ve NeNe Ve

here the code which works :

ALIGN INSERT
SC<-P+5-32,SAVE F IN FE

PUT LOW PART OF INSERT INTO DATA

COMBINE OLD DATA WITH INSERT
GET BACK SOURCE DATA

MAKE MASK FOR LOW BITS OF HIGH INSERT
GET P INTO SC

ALIGN INSERT
GET MASK TO Q

158



27-ES0AA-124.0
: P1IW124.MCR 6007 1204]
: PATCH .MIC [606 1201.]

U 118C, 0810.0038,0180,F930,0000,1001

U 1001, 001F,2011,1180,F9B0,0" 4,68BCD

U 1011, 000C.u03C,D1F0,2E28,0000,127A

U 127A, 0842,A03C,D8B0,F9A8,1414,3222

U 1222. 001C.2001,0180,FAF8,0200,1282

U 1223, 0019.0024,618(,F928,0010,127¢

PATCH .MIC £600,1204]
MICR02 1L¢03)
PCS microcode patches :

E 13
PCS microcode atch14-Ja -82 iche 1 Frame E13 Sequence 160
14-Jan—82 :30:16 VAX11/780 Mlcrocode : PCS 01, FPLA CE, W(S124 Page
Patches first included in W(S120
;5706 :Date : 02-JUL-79 Patch no. 066
.5707 ;Author : T. Fossum
25708 .
;5709  ;Source code file : DECMAL
;g;}? ;First included in : WCS120
:2;;§ -PROM address to be intercepted : O1EE
;5714 Descr1pt1on of roblem
;5715 THE P -8IT IS NOT SET CORRECTLY IN MULP.
;5716 MULP 5**10 X 2*x+10, , #9.,
;g;}g : CAUSES Z-BIT TO QE CLEARED UHEN IT SHOULD NOT.
:g;%g :Instead of that microinstruction, insert here the code which works :
;5721 :THIS ROUTINE READS PRODUCT~STRING, STARTING AT THE LONGWORD
;5722 ; CONTAINING THE SIGN-NIBBLE, UNTIL IT EITHER FINDS A NON-ZERO
;5723 :DIGIT, OR IT REACHES THE END OF THE STRING.
;5724 JIF A MEMORY FAULT OCCURS UHI'E DOING THIS, THE ROUTINE
;5725 UILL RESTART AT THE LABEL "MULM'', AND THEN RESTART THIS ROUTINE.
;5726 ;THE STRING ADDRESS IS KEPT IN R1§ THE LENGTH IN RCS.
.§;gg STATE—REGISTER IS ORED WITH 9 TO ENSURE RESTARTING.
P
25729 118C: : 3
25730 D_RCLT6] s NEED TO ADJUST RC-COUNT
;5731 =0rwxxn
;5732 ;0xxxr :
;5733 ALU 0+D+1 N&Z _ALU.VE&C_O. ; CLEAR PSL CC
25734 RCLT6]_A ; INCREMENT RC~COUNT IN CASE OF FAULT
ggg sC_kL. ZJ CALL J/REG.ADJUST ; ADJUST RS, CLEAR R4
;5737 ;T xrexn :
;5738 Q IDLT4], ; GET DST-LENGTH
;5739 LAB R[RS] : GET DST-ADDRESS
340
;5742 STATE_STATE.OR.KL.9], s NEEDED TO CAUSE RESTART ON FAULTS
;5743 : TO GO TO "MULM'’
5744 ALU_Q. SXT[BYTEJ D_ALU.RIGHT, ; DIVIDE LENGTH BY 2
25745 S1/ASH ; SIGN-EXTEND
5746 RC[TSJ ALU RIGHT, : USE RC5 FOR TEMPORARY
;5747 CLK.uBTC ; CLOCK LENGTH
;5748 =10
;5749 ;10 :
;5750 ALU_LA-D,VAK/LOAD, ; GENERATE ADDRESS OF SIGN~BYTE
25751 RCRTS5]_ALU, ; USE R15 FOR ADDRESS TEMP
15752 CALL,J7MULP.ECO.2 :
;5753
;5754 ;1 H
25755 ALU D. ANDNOT K[.F], ; EXCLUDE SIGN-NIB3LE
;5756 CLK,UBCC : CLOCK THE DATA
15757 LC_RCLTS] * LATCH COUNT

159



17-ESOAA-124.0
: PIW124 .MCR 600,1204]
. PATCH .MIC [600,1204]

; PATCH .MIC (600,1204]
MICRO2

U 127, 0018,0100,11F8,FAFB,0200,10A4

0000,003C,0180,FA18,0000,1284

0810,0038,0180,FA78,0000,1248

U 1248, 0819,0015,1180,F9A8,0010,1282

U 1249, 0003,003C,0180,FA18,0050,1284
U 1248, 0001.003(C,0180,F928,0010,127E

U 1282, 0819,9814,0080,FA78,0010,0AF7

U 1284, 000F,0010,0580,FA98,1404.5286

U 1286, 0003,173C,D9F0,2€80,0000,012C

1L (03)

PCS microcode gatch14-Jan~82 . Fiche
14~Jan-82 15:30:16 = VAX11/780 Microcode :
Patches first included in W(S120

;5758
;5759 MULP.ECO.1:
;5760 H :
;5761 ALU_LA-K[.4],R[R15]_ALU, N
15762 VAK7LOAD, :
;5763 Q0. :
;5764 7? :
;5765
;5766 =0 :
;5767 ;0 :
;5768 LAB_R[R3], :
;5769 J/MOLP.ECO.3 :
;5770
;5771 21 :
;5772 LAB_R[R151, :
;5773 b_LT
;5774 =09
;5775 ;00 :
;5776 ALU_D+K[ .4],CLK.UBCC, ;
;5777 RCLTSI_ALL, :
;5778 D_ALU, M
;5779 CALL,J/MULP.ECO.2 :
;5780
;5781 ;01 :
;5782 ALU_O(A) N&Z ALU.VE(_O, :
:5783 LAB_RLR33,J/MULP.ECO-3 :
;5786 =11
;5785 ;1 :
;5786 ALU D, CLK.UBCC, ;
15787 LC_RcET51.0/MULP.ECO.1 :
;5788
;5789 MULP.ECO.2:
:5790 : ;
;5791 LAB_R[R15], :
15792 ALU_D+KL.3], H
;5793 D_ALU, :
;5794 ¢[k.UBCC,BYTE, :
25795 ALU?,J/READO ;
;5796
;5797 MULP.ECO.3:
;5798 N :
;5799 STATE_STATE.ANDNGT .K[ .11, .
;5800 ALU_0+LB+1,RLR3]_ALU :
;5801
;5802 H - :
;5803 ALU_O(A) ,RCROI_ALU, :
;5804 Q_IBCT16],
;5805 STATE3-0?,
;5806 J/MULP.ECO.4 :

PCS microcode patches :

F 13

1 Fram

e F13 Seguence 161
PCS 01, FPLA OE, W(S124

Page
Continuation of Patch no. 066

POINT ADDRESS TO NEXT LONGWORD
LOAD VA WITH IT

FOR LATER CONVENIENCE

IS DATA O ?

BRANCH ON ALU Z-BIT
NON-ZERO STRING

LATCH MUL'CAND ADDRESS
NON-ZERO STRING

LATCH ADDRESS

UPDATE AND CLOCK LENGTH
USE RC5 FOR STORING LENGTH

SET PSL Z-BIT, STRING IS O
LATCH M*CAND ADDRESS

LATCH UP DST-ADDRESS
INCREMENT ADDRESS

CLOCK IT FOR LATER TEST

CLEAR STATE-BIT FOR BRANCHING
FINALIZE M'CAND ADDRESS

STORE FINAL 0 IN RO

; Q GETS M'PLIER ADDRESS
; TEST SIGN-BIT OF STATE

RETURN TO PCS

160



G 13
ZZ—ESOAA-124 0 : PATCH .MIC [600,1204] PCS microcode patchl4-Jan-82 iche 1 Frame G13 Sequence 1

62
; P1W124 .MCR 600 12041 MICROZ 1L(03) 14-Jan=-82 15:30:16 VAX11/780 M1crocode PCS 01, FPLA OE, WCS124 Page 151
: PATCH .MIC [600,1204] PCS microcode patches : Patches first included in W(S120
;5807 :Date : 14=JUN-79 Patch no. 067
:gggg ;Author : R. SHORT

*5810 :Source code file : ©ORKS
- ;581 :First included in : W(S120

:5813 :PROM address to be intercepted : 01E7
;5815 Descr1pt1on of problem :

;5816 ASHL INSTRUCTION
;5817 : IF THE SHIFT IS POSITIVE AND GREATER THAN 32 THE V BIT DOES NOT GET
;5818 SET IF THE SOURCE IS NON ZERO
;5819 ; A: LAONG 2
;5820 8: JLONG O
:gg%g ; ASHL #~X7F ,A.B ; SHOULD SET THE V BIT
Egggz :Instead of that microinstruction, insert here the code which works :
‘5825 118D: ;
;5826 Q_0,ALU_O(A) ,NRZ_ALU.VEC_O, : RESULT IS ALWAYS ZERO,SET CCS

U 118p. 0C03,003C,01F8,F800,0050,1289 ;ggsg D_Q : GET SOURCE TO D FOR OVERFLOW TESTING
15829 ; : IF THE SOURCE IS NON ZERO

U 1289, 000(.0D3(.0180,F800,0000,1269 ;ggg? 01 D.NE.0? ; THE V BIT GETS SET

- - =%

;5832 . %01 ; BRANCH ON D NE 0 (Q@31=0)

5833 D_a, * NO OVERFLOW STORE RESULT

U 1269, 0C00,003C.0180,F800,0000,037E ;gg%g J7SPEC > ACCORDING TO LAST SPECIFIER
15836 :x11
15837 SET.V, SOURCE IS NON ZERO

STORE ZERO ALWAYS

LI T

D G,
U 1268, 0000,003C,0180,F800,0020,10AE ;5839 J7CVTOFL




27-ESOAA-124.0 ; PATCH .MIC [600,1204]

H 13
PCS mxcrocode gatchl4-Jan-82

Fi
VAX11/780 M1crocode

he

: PIW124 .MCR 600,1204] MICROZ2 1L(03) 14~Jan-82
; PATCH .MIC [600,1204] PCS microcode patches : Patches first included in WCS120
;5840 Date : 20-JUN-79
25841 'Author : R. SHORT
25842
:5843  :Source code file : RPPR
;ggzé F1rst included in : WCS120
Eggzg -PROM address to be intercepted : 0CD1
$5848 Descr1pt1on of problem
;5849 P RET IS EXECUTED IN WHICH THE
:ggg? : TRANSLATION BUFFER MISS THE T BIT
Eggg% Elnstead of that microinstruction, insert
15854  118E: :
;5855 LOAD IB PC_PC+1, :
U 118E, 0810,0038,0180,610¢,0000,128A .gggg D_RCLT J ;
$5858 : :
;5859 RCFPI_Q LONG. :
;5860 IpCPSCI_D :
U 128A, 0001,203C,3D80,3EE8.0000,0062 ;5861 J/IRD :

1 Frame H13 Sequence 163
: PCS 01, FPLA OE, W(S5124 Page 162

Patch no. 068

FP POINTS TO A PAGE WHICH IS A
IS CLEARED

here the code which works :

START UP IB TO GET NEXT INST
GET THE SAVED PSL FROM D

RESTORE SAVED FP
AND PSL
AND GO DO NEXT INST

i



ZZ-ESOAA-124 0
: PIW124 .MCR 600,1204]

MICRO2
* PATCH .MIC [600.12041

U 118F, 0003,003C.1980,F9B8,0104,728E

u 128E. 081D,0000,0180,FA20,0000,08CA

: PATCH .MIC [600,1204]
1L03

PCS microcode patclies :

I 13
atchl4-Jan-82

PCS microcode iche 1 Fframe 113 eguence 164
14-Jan-82 15:30:16 VAX11/780 M1crocode : PCS 01, FPLA OE, UCS1 4 Page
Patches first included in W(S120
:5862 ;Date : 02-4UL-79 Patch no. 069
;gggz 'Author : R. J. Avarbock(30-JUL~-80), R. SHORT/T. FOSSUM
15865 :Source code file : DECMAL
'§§2? F1rst included in : W(S120
Egggg PROM address to be intercepted : 096F
5870 'Descr1ptlon of problem :
;5871 s ADDP6 INSTRUCTION
;5872 : THE V BIT IS NOT ALWAYS SET CORRECTLY WHEN THE DEST STRING IS
;5873 : SHORTER THAN THE SOURCE STRINGS
;5874 .PACKED -6745321
:gg;g ; S1. SACKE?5+0000000000000000000000000745231
:'5877 : ADDP6 #7.S.#31.S1,#15,D ; SHOULD NOT SET THE Vv BIT
;5878 s BEFORE THIS ECOC IT wWOULD
;5879 ; NOTE THAT THIS COULD BE SHARED UITH THE FIX TO ADDP4
;5880 : AT 96D IF PLA TERMS GET REALLY SCARCE
;ggg; : Modify to fix v bit problem with negative numbers.
Egggz EInstead of that microinstruction, insert here the code which works :
15887 118F: :
;5886 ALU 0(A), : INITIALISE RC 7 TG ZERO
5887 RCLT7] ALU . TO KEEP TRACK OF OVERFLOW
.gggg FE_K[ZERO] ; In case no mask gen'ed.  **MOD*w
15890 ;
;5891 ALU D Q D_ALU, : DECIMAL ADJUST
;5892 LAB_R :
;5893 J/DT. PA 69 : RETURN TO PROM

163 |



[ - — e

J 13
22-ESOAA=124.0 ; PATCH .MIC [600 12041 PCS m1crocode atchl4=-Jan=-82 iche 1 Frame J13 Sequence 165

: P1W124 .MCR 600,1204] MICRO2 1L(03) 14-Jan—82 :30:16 VAX11/780 f‘hcrocode : PCS 01, FPLA OE, WCS124 Page
* PATCH .MIC [600,12043 PCS microcode patches : Patches first included in W(S120
:5894 ;Date : O6-JUL-79 Patch no. 070
; gggg 'Author : R. SHORT

:5897  :Source code file : FORKS
;5898 F1rst inc luded in : WCS120

;5899

238(1) PRO"I address to be intercepted : 0085

15902 Descnptwn of problem :

;5903 S ECO 1S BEING ADDED NOW TO ALLOW US TO USE THE SAME PLA
: 5904 H UHEN THE G AND H FLOATING POINT OPTION IS INSTALLED

.g% : Modified 09-JAN-81 to add 2nd FPLA trap.

;5907 .Instead of that microinstruction, insert here the code which works :

;5909 :The console examines the least saﬂmhcant bit of the address that 0085 gets
25910 trapped to and uses it to load G&8H microcode and to enable/disable the

25911 'GEH present' text that is part of SHOW VERSION console command. A zero in the
gg}% ‘Lsb of the trap address indicates no G&H a one indicates that G8H is present.
gg%g 1!;1;161\ trap When there is no G & H
U 1180, 0018,0038,6580,F980,0000,08FC Egg}g " RCLTOI_KL.103,J/EXCPT * No GBH take fault
:5918 :FPLA trap when G & H is present
:5919  11A3: :
25920 ALU K[.80003,RCLT4I_ALU, ;. FOR MOVO, SHORT LITERAL DETE(CT
;5921 CLRTIB.OPC, ; CLEAR ESCAPE-CODE,
;5922 PC_PC+1, ; INCREMENT PC PAST 0OP-CODE
U 11A3, €018.0038,4580,F9A4,4000,182A ;5523 J/RED ; AND STROBE INTERRUPTS




U 1171, 0003,003E,0180.F988,0000,0010

K 13
microcode patchlé-Jan-82 fiche 1 Frame K13 Sequence 166

27-ESQAA-124.0 : PATCH .MIC [600,1204] PCS .
; PIW124 .MCR 600,1204] MICROZ2 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page
; PATCH .MIC [606.1204] PCS microcode patches : Patches first included in WCS120
;59246  ;Date : 16=JUL~79 Patch no. 071
;5925 ;Author : R. SHOR1
25926
;5927 ;Source code file : FLOAT
,gggg sFirst included in : W(CS120
}gg%? ‘PROM address to be intercepted : 0471
25932 EDescription of problem :
25933 DIVIDE DOUBLE FLOATING
;5934 ; IF THE DIVISOR IS ZERO THE SECOND HALF OF THE RESULT IS NOT
25935 H STORED AS ZERO
25936 ; DIVD #O, M XFFFEFFFFFFFEC98F ,FOO
.gggg ; SHNULL STORE “X8000 IN FOO AND O IN FOO+4 BFFORE THIS ECO IT WOULD NOT
:ggzg EInstead of that microinstruction, insert here the code which works :
15941 1190: :
. 5942 RCLT11_ 0, : CLEAR THE HIGH PART OF RESULT

RETURNTO ; GU TO STORE RESULT

165 |



27-ESOAA-124.0
: PIW124 MCR 600,1204] 1CRG2
: PATCH .MIC [600,1204]

U 1191, 081D,0200,01F8,FA78,0080.D265

U 1265, 0018,8000,0580,FAF8,0070,1267

J 1267, 00711,A210,0180,35A8,0090,9275

U 1275, 0013,0014,01D0,F9A8,0000,0C36

U 1277, 0810,9138,01F0,2430,0010,70C0

u 10C0, 081p,320C,05D0,F928,00F 4 ,AA98

U 10C1, 0000,003C.0180.F800,0000,0C4C

s PATCH .MIC [600 1204]

PCS microcode

PCS m1crocode patches

L 13
a§ch14~Jan-82

iche

Sequence 167
PCS 01, FPLA OE, WCS124 Page

1 Frame L13

Patch no. 072

f the decimal strings contain non-decimal digits, the Subtract~Loop
in the DIVP-instruction can possibly become an infinite loop, hangwng

AR TR YR YR NN X

e Vo Ny

N NeNe Ny NN,

S %o N,

Ne Ss %y Ny NeNg Ny

LR A A TR Y]

Divide 0 by the string 1cC814

here the code which works :

INCREMENT RC-POINTER
DECIMAL ADJUST DIVIDEND
LATCH LEADING DIGIT
FOR USE IN NEXT STATE
TEST FOR BORROW

BRANCH ON PSL (-BIT
DECREMENT LEADING DIGIT

STORE HIGH DIVIDEND LONGWORD
INCREMENT QUOTIENT DIGIT (Q=0)

SANITY CHECK ON INFINITE LOOPING
RESTORE PQINTER TO TAIL END OF STRING
TEST FOR BORROW FROM LEADiNG DIGIT

BRANCH ON PSL C-BIT
BORROW, RESTORE QUOTIENT DIGIT
GENERATE ALL 6'S

GET DIVISOR PORTION FOR NEXT SUBTRAC/
STORE IT IN D

Q GETS DIVIDEND

CLOCK RC-COUNT

k% x*POINT OF ECOxxxxx

CHECKS IF WE HAVE LOOPED 256 TIMES

BRANCH ON ALU Z-BIT

SUBTRACT DIVISOR FROM DIVIDEND

Q GETS DECIMAL CONSTANT TO ADJUST
DECREMENT ADDRESS POINTER

LATCH QUOTIENT DIGIT

CLOCK PSL~C BIT FROM BORROW

TEST FOR LAST LONGWORD

sNON=DECIMAL DATA INYOLVED

L(03) 14=-Jan-82 0:16 VAX11/780 M1crocode :
: Patches first included in WCS120

:5944 ;Date : 20-JUL-79

;5945 -Author : T. Fossum

;5946 .
15947 :Source code file : DECMAL
ggzg F1rst included in : WCS120
:ggg? ’PROM address to be intercepted :
:5952 Descr:ptxon of problem :

;5953 I

;15954

:gggg : up the machine. A case that fails:
;gggg .Instead of that microinstructicn, insert
;5959 1191 ;

;5960 SC_SC+1,

;5962 LAB_R[R15],

;5963 Q_0,

;5964 ROR?

;5965 =101

15964 ;107

;5967 RLR15]_LA-KL.13,

;5968 SET.CCTIBYTE)

;5969

;5970 ;1N

;5971 ID(SC) _D.

;5972 RCLTSI_ALU, ALU Q+LC+1,
;5973 cLk.usCc.B

;5974 SC_SC+FE,

;5975 ROR?

;5976 =101

;5977 ;101

;5978 ALU 0+LC,RCLTS] ALY,
;5979 Q_DEC. CON, J/DVAD

:5980

;5981 ;11

;5982 LC RC(SC),

;5983 ALD LC, D ALU

;5984 Q_ID(S

;5985 EKLU FE CLK.UBCC,

;5986

;5987

;5988 =0

;5989 ;0

;5990 ALU QLINST.DEPID,D_ALU,
;5991 Q_DEC.C

;5992 st SC-K[ 11.

;5993 LCTRCLTS],

;5994 SET. CC(LONG) ,

;5995 BEN/EALU, J/DVSUBO1
15996

;5997 ;1

;5998 J/DIVP. JUNK.EXIT

*RESTORE STACK=-POINTER AND QUIT
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M 13
12-ESOAA-124.0 ; PATCH .MIC [600,1204] PCS microcode patchlé~jan-82 iche 1 Frame M13 Sequence 168

; PIW124 MCR 600,1204] MICROZ2 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode PCS 01, FPLA OE, W(CS124 Page 167 '
; PATCH .MIC [600,1204] PCS microcode patches : Patches first included in WCS120 :
;5999  ;Date : 11-NOV-79 Patch no. 073
:288? :Author : P. R. Guilbault

;6002 ;Source code file : FORKS
;6003  :First included in :

6005 :PROM address to be intercepted : 0287
16007 :Description of problem :

;6008 New interlocked Queue instructions. This word used to Live in the
;6009 Q1.MIC file and was moved here so that it would be_in the company of
;6010 ; all the other words that are trapped by the PLAs. There is no change
2601 ; in operation by this mov
gg}% h T ED AT B-FORK 1st SPECIFIEP HAS BEEN LYALUATED, AND IS STORED IN D.
Egg%é :Instead of that microinstruction, insert here the code which works :
(6016  1181: :
;6017 ALU D.AND.K[.7J ,N&Z_ALU.VEC_O, : CLOCK LOW 3 ADDRESS BITS TEST FOR

U 1181, 0019,0934,5D80,F800,0050,109A ;6018 IR1%,J/ INSERT.Q ; FOR INSERT OR REMOVE REJOIN Q1.MIC




1Z~ES0AA=124.0
; PTW124.MCR 600,1204] MICRO2
: PATCH .MIC [600,1204]

U 1192, 0038,0038,41C0,F800,0000,1291

U 1291, 081D,0014,01D0,F800,0070,1298
U 1298, 081D,0000,C9F0,2C00,0000,129A
U 129A, 081D.0214,0180,FA75,9000,1285

U 1285, 080D,0014,01D0,F800,0070,0A38B

U 1287, 080D,0014,01D0,F800,000G,0A38

: PATCH .MIC [600,1204]

1L(C3)

PCS microcode
2 14-Jan-82
PCS microcode patches :

N 13
atch14-Jan-32
:30:16
Patches ftirst

he

VAX11/780 M1crocode
included in WCS122

N13 Sequence 169
FPLA OE, W(CS124 Page

1 Frame
: PCS 01,

: Patches first included in WCS122'’

Patch no. 074

OUTINE FAILS WHEN MULTIPLYING LARGE NUMBERS. The problem occurs
1n the MURAW routine which adds the current product just obtained to

A carry in, stored in PSL<c>,
here the code which works :
Q GETS 100(hex)

ADD PREVIOUS CARRY TO CURRENT PRODUCT
SEE IF THIS PRODUCED A CARRY
RECORD DECIMAL ADJUSTMENT

DECIMAL ADJUST CURRENT PRODUCT
Q GETS ALL 6°'S

ADD ALL 6'S TO NEW CURRENT PRODUCT
BRANCH ON CARRY FROM ADDING CARRY

.T0C ' PCS microcode patches
;Date : 05-JUN--80
'Author : T. FOSSUM, P. R. GUILBAULT, R. J. AVARBOCK
Source code file : MLLP
F1rst included in : WCS122
-PROM address to be intercepted : 0D47
Descriptvon of erob em :
: the partial product stored in memory.
H from the previous add is not correctly handled.
:Instead of that microinstruction, insert
1192: :
Q_ALU.LEFT,SI/ZERO,ALU_KL.80]
b_D+a,
SET.CCC(LONG),
Q_DEC.CON
6 D-Q,
a_ ~IpCT2]
0_D+Q,LAB_RLR15],
ROR?
=101

-101
D D+LB.Q _DEC.CON,
SET. CC(LUNG) J/MORAW

;111

D_D+.B,Q_DEC.CON,
J7MURAW

NO CARRY FROM ADDING CARRY
ADD IN PARTIAL PRODUCT,
CLOCK CARRY FROM THIS.

CARRY FROM ADDING CARRY
ADD IN PARTIAL PRODUCT. ALREADY
HAVE CARRY IN PSL<C>
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8 14
22-ESOAA-124.0 ; PATCH .MIC [600,12041] PCS microcode gaggh}A—Jan—BZ fiche 1 frame B14 Sequence 170

: PIW124 .MCR 600,1204] MICRO2 1L(03) 14=-Jan-82 1 6 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page
> PATCH .MIC [600.1204] PCS microcode patches : Patches first included in WCS123
;282? .T0C ' PCS microcode patches : Patches first included in WCS123°
16062 ;Date : 22-MAY-80 Patch no. 075
;2822 ;Author : Paul R. Guilbault

16065 :Source code file : FLOAT
;6066 :First included in : WCS123

;6068 *PROM address to be intercepted : 053F

16076  :Description of problem : . . .
; : The warm POLY's do an approximation of Q whenever the fraction

16072 : being shifted requires an alignment shift of more than 31(POLYF)
;6073 or 65(POLYD). This can cuase a rounding error for negative numbers.
:gg;g : Note : requires 2 patches
Egg;g EInstead of that micrcoinstruction, insert here the code which works :
16078 ; POLYF
;6079 115F: ; ; SHIFT > 31. D HAS INCORRECT VALUE
U 115F, 0000,123(,0180,F800,0000,10CE :ggg? 1110 EALU? : FIND OUT IF FRAC IS POS OR NEG
16082 ;1110 ; SS = 0. POSITIVE FRACTION
;6083 D_0, : D GETS POSITIVE SIGN
U 10CE, 0F00.003C,0180,F800,0000,0537 :gggg J7SRCAPO ; GO DO ADD
16086 1111 : SS = 1. NEGATIVE FRACTION
;6087 D_0-k[.11, : D GETS NEGATIVE SIGN
U 10CF, 0818,0000,0580,F800,0000,0537 6088 J7SRCAPO ; GO DO ADD
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€14 .
Z7-ESOAA-124.0 ; PATCH .MIC [600,120¢] PCS microcode gatch14-Jan-82 Fiche 1 Frame C14 Sequence 171
MICROZ2 :30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 170

; PIW124.MCR 600,1204] 1L(03) 14=Jan-82 1 ) . .
: PATCH .MIC [600,1204] PCS microcode patches : Patches first included in WCS123
:6089 :Date : 25-APR-80 Patch no. 076
:283? ;Author : Paul R. Guilbault
16092  :Source code file : FLOAT
;2882 ;First included in : WCS123
Egggg ‘PROM address to be intercepted : 055F
16097 :Description of problem :
:2833 : Continuation of POLY rounding problem
Eg}gg Elnstead of tnat microinstruction, insert here the code which works :
16102 : POLYD
;6103 1193: ; 63 < EXP DIFF
;6104 D_q, ; D GETS SIGN, SC GETS BIGGER EXPONENT
26105 SC_LC(EXP). . FAKEM OUT BY PUTTING SIGN IN BOTH
U 1193, 0C10,0034,0180,F800,0083,0021 ;6106 RETURNLZ21] ; HALVES AND RETURNING AS IF
:g}gg ; 32 <= EXP DIFF <= 64

;6109  ; This will bypasses the optimization for very samtl fractions. Although the
;6110 . optimization is still valid whenever ''COEF > PROD’’ or when
; "(COEF < PROD).and.(COEF 1is positive)'’, it is easier to always do the add/sub.




27-ESOAA-124.0
: PIW124.MCR 609,1204]
: PATCH .MIT [600,12041

MICROZ

U 1195, 0010,1638,0180,F210,0010, 10DE

U 10DE. 0000,1B3(,0180,F800,0000,10€EB

U 10DF, 0003.173C,7980,FA80,1434,488D

U 10EB8, 0000,003C,3180,F800,1404,30EF

U 10EF, 0003,173(C,7980,FAB0,1434,488D

: PATCH .MIC [600.1204)]
2 iL03)
PCS microcode patches :

PON b b e ah ead
-3 OO 00 NONN S

D 14
PCS m1crocode gatchlk—dan-B
0:16 VAXi1/780 M1crocode :
P;tches first included in W(S123

4~-Jan~-82
:Date : 12-Jun-80
-Author : Robert J. Avarbock

*Source code file : DECMAL
F1rst included in : WCS123

PROM address to be intercepted :

Descr1pt1on of problen :

iche 1

Frame D14 Sequence 172

PCS 01, FPLA CE, WCS124 Page

Patch no. 077

P doesn't set condition codes properly when it runs out
of destination string when it has yet to see non-zero source

This alsc causes the source sign to get lost.

: data, whether actual source data or shifted in zeros.

;Instead of that microinstruction, insert

1195:

ALU RC[TZJ CLk.uBCC,
STATE?-

=1110

;1110
ALU?,J/RJA.ASHP ECOO0

2111

ALU O(A) .RCROJ_ALU,
N_AMX.Z TST

STATE STATE - ANDNOT.K[ .303.

STATE3-0?,J/FINI1

=101
RJA.ASHP.ECOOQ:

;1011
STATE_STATE.OR.KL.40]

111

ALU O(A) L.RCRO]_ALU,
N_ARX.Z TST

STATE STATE ANDNOT .k [.30].
STATE3-07?,J/FINI1

; Get RC2 in case no OV yet...

.

LI TR

e we Ne Ny W,

here the code which works :

; but don't bother if neg shf cnt.

POS SHF (NT - Try it.
Now,. go branch on ALU<Z>

NEG SHF (N7 =~ No overflow.

Clear RO (This Uword is ASH.F2)
Clear N bit. .

Use these bits in finish-routine.
test sign-bit.

Non-Zero R(Z2 - set overflow.

Jothing in RC2 - no overflow.
Clear RO (This Uword is ASH.F2)
Clear N bit, .. )
Use these bits in finish-routine.
test sign-bit.
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ZZ~-ESOAA-124.0
s PIW124 .MCR 600,1204]
; PATCH .MIC [600,1204]

U 117€, 0000,003C,8580,F800,0084,929C

U 129C, 0819,0134,D180,F800,0010,08C0

; PATCH .MIC [600,12041]
MICRO2 1L (03)
PCS microcode patches : Patches first included in WCS123

PCS microcode
14-Jan~-82

Sequence 173
FPLA QE, WCS124

Frame El14

E 14
atchl4~Jan~-82 Fiche 1
:30: PCS 01,

16 VAX11/780 M1crorode : Page

: 02-JUL~80
CASSIDY

ESource code file : MTPR
F\rst included in :

;Date
;Author : K.

Patch no. 078

PROM address to be intercepted : 0D61

roblem :

ING THE SCBB USING THE MTPR INSTRUCTION,

THE PRESENT MICROCODE CHECKXS BITS 26~27 OF THE NUMBER BEING LOADED
CAUSING A RESERVED OPERAND FAULT IF THEY ARE NOT BOTH ZERO

THIS IMPROPERLY RESTRICTS THE PLACEMENT OF THE CONTROL BLOCK,

AS SPECIFICATIONS STATE BITS 30-31 ARE TO BE CHECKED.

THIS PATCH CAUSES THE CORRECT CHECK TO TAKE PLACE.

Instead of that microinstruction,
117E:

Descr1pt1on of

IR T IETEIRETIR Y]

insert here the code which works :

§C_srnc.C3 *SC=REG# +C

sCHECK THAT BITS 31-30 ARE ZERO
SWITH ALU Z

SRESTORE NORMAL BIT ORDER

;ARE 3ITS 1-0 ZERO?

ALU_D.AND.k[.CO],
CLK.UBCC,
D_D.SWAP,
Z7.J/MO.PA.78
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27-ESO0AA~124.0 ; PATCH .MIC [600,1204]
: P1W124.MCR 600,12043

U 1196, 001C.0008,1180,F800,1604,23D4

p. MICROZ2 1L(03)
: PATCH .MIC £696.1204] PCS microcode patches

PCS microc

14-Jan-8

;Date

: Patches first included in W(S123

F 14
ode gatch14-Jan—82 Fiche 1 Fframe F14 Seguence 174
:30:16 124

2 1 VAX11/780 Microcode : PCS 01, FPLA OE, W(CS Page

: 09=-Jul-80 Patch no. 079

;Author : Robert J. Avarbock
ESource code file : DECMAL

;First

included in : WCS123

:PROM address to be intercepted : 0BD3

;Descri
o
»

1196:

ption of problem : .
ADDP4/6 SIIBP4/6 cometime return -0 when they should
return +0. When they try to change the sign, if the actual
write to memory fails because of memorK management, when the
instruction starts up again, it sees that the 1 time bit has
been cleared which causes the instruction toc think it is
the first time through. It tries to do things that eventually
lead it to not actually changing the sign.

:Instead of that microinstruction, insert here the code which works :

ALY _LA-0-1,VAK/LOAD,
STATE_STATE.OR.K[.4],
J/DC.BA.79

Get address of sign bste.

Set 1 time bit so if the write

to the sign bit faults, it will
get done correctly next time thru.

LI I T
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ZZ-ESOAA=124.0
: PIW124.MCR 600,1204]
: PATCH .MIC [600,7204]

u 1147,
U 10F1,
U 10F3,
U 10FS,
U 10F7,

U 10FD,

U 10FE,

U 10FF,

U 129€.

U 12A4,

MICRO2

4008,D438,0180,F8C5,4070,10F1

0000,003D,3DF0, 2C00,0000, 12A1

F80C,0038,01F1,F857,1398,6000

0000,003D,3DF0,2C0C, 0000, 12A1

0018,0039,0180,F988.0000,12A1

0001.203C.0180.F800.1408,729¢

0018,0038.1980,F8E8,0050,0062

0001,003C,0180,F8E8,0000,1284

0018,1738,F580,F988,0000,10FE

0840,0038,11A8,F800,1(00, 12A4

0811,003A,0180,F900,0088, 600

;s PATCH .MIC [600,1204]
1L 03

PCS microcode patches :

G 14
atchl4=-Jan-82 he 1

PCS microcode Frane Gl4 Sequence 175
14-Jan~82 15:30:16 VAX11/780 M1crocode : PCS 01, FPLA OE, WCS124 Page
Patches first included in WCS123
:6201  ;Date : 30-JUN-80 Patch no. 080
;6202 'Author : P. R. Guilbault
;6203
;6204 :Source code file : FLOAT
;gggg F1rst included in :
Egggg -PROM address to be intercepted : 014C, 014E, 017E
16209 Descr1pt10n of problem :
:gg}? : Convert from floating arithmetic traps to floating arithmetic faults.
36212 s (Formally EXPCKR) - WARM FLOATING OVERFLOW/UNDERFLOW EXPONENT CHECK FOR :
16213 : ADDF2/SUBF 2 Short Literal, Register
6214 Register, Register
;6215 ADDF3/SUBF3 L AL Short Lliteral., Register
;6216 KKK, Register, Register
;gg}g ;Result stored, register ro. of dest is on RLOG, original dest is in RCTO
16219 1147: ;
;6220 EALU SC,R(SP1) _PACK.FP, ;PACK RESULT
;6221 SET. tC(INS ;SET COND CODES
:gggg 0000 CLR.I120-1, PC PC+2.SC? JUPDATE PC, POP IB, (K IF UNDER/OVFL
16224  =0001 ;0001 : SC.eq.0. UNDERFLOW
:g%gg Q_IDLPSL], CALLLFIXUP] ;. GET PSL TO CHECK PSL<fu>
16227  =0011 ;0011 ; SC.eq.[01 to FF1, NO OVER/UNDERFLOW
16228 IRD :
;6229
;6230 =0101 ;0101 : SC.lss.0, UNDERFLOW
:ggg% Q_IDIPSL],CALLLFIXUP] ; GET PSL TO CHECK PSL<fuw>
16233 =0111 ; SC.gt.FF, OVERFLOW
.23%? RC[T 7J_KC.8],CALLCFIXUP] ; T7 GETS OVERFLOW TRAP (ODE
:6236 =1101 ;1101 ; RETURN HERE FROM FIXUP UNDERFLOW
.gggg STATE_Q(EXP) ,J/CHK11 : STATE<O> GETS PSL<fu>
16239 CHK10: ;1110 ; UNDERFLOW AND PSL<fu>=0
:6240 R(SC)_KLZERO]I,NRZ_ALU.VEC_O,  : DEST GETS O, PRETEND IT DIDN'T HAPPEN
;6241 J/IRD H
;6242
;6243 .1111 ;. RETURN HERE FROM FIXUP OVERFLOW
;6cL 4 R(SC) ; OR HERE FOR UNDERFLOW WITH PSL<fu>=1
:25?2 J/FLOZT FAULT ; RESTORE DESTINATION OPERAND
16247  CHK11: : T7 GETS UNDERFLOW TRAP CODE
:ggzg RCCT7]_K[.AJ,STATEQ?,J/CHK10 . PSL<fu> SET?
36250 SUBROUTINE TO RESTORE REG # FROM RLOG AND Y0 GET SAVED DEST FROM TO INTO D
;6251 GET REG # INTO D<10:07> AND
;6252 D _RLOG.RIGHT,Q_Q.LEFT GET PSL<fu> INTO Q<7>
2
16255 §C_D(EXP) (A),D_RCLTOJ,RETURNLOCI: PUT REG # IN SC AND ORIG DEST IN D

i74



ZZ-ESOAA-124.0 ; PATCH .MIC L[600,1204] PCS m1crocode gatch14-Jan~82 Fiche 1 Fframe H14 Sequence 176 E
VAX11/780 Microcode - P(CS 01, FPLA OE, WC5124 Page 175

; PIW124.MCR 600 12041 HICROZ L3 14-Jan-82 4
: PATCH .MIC [600,1204] PCS microcode patches : Patches first included in WCS123
;6256 ;Date : 30-JUN-80 Patch no. 081
;252; sAuthor : P. R. Guilbault
16259 *Source code file : FLOAT
;gsg? ;First included in :
;2§2§ :PROH address to be intercepted : 013F
16264 Descrvptlon of problem :
:gggg H Convert from floating arithmetic traps to floating arithmetic faults.
;6267 s (Fer mally EXPCKP) - WARM FLOATING OVERFLOW/UNDERFLOW EXPONENT CHECK FOR :
;6268 : ADDF 2/SUBF 2 xxxxx, Register
;6269  ; MULF2/DIVF2 xrRAR Register
;gg;? ;Result already stored in R(PRN)
16272  114F: :
;6273 EALU SC,R(PRN) _PACK.FP, ; PACK RESULT
;6274 SET. tC(INaT ; SET COND CODES
U 114F, (008,D0438,0180,F80C,4070,1101 :25;2 CLR.IB.OPC, PC _PC+1,8C? ; UPDATE PC, POP IB, CK IF UNDER/OVFL
16277  =0001 ;0001 ; SC.eq.0, UNDERFLOW
U 1101, 0810,0039,0180,F900,0000, 12AC :gg;g D_RCLTO],CALLLPSLFU] ; D GEIS ORIGINAL DEST
16280 ;0071 ; SC.eq.C01 to FFJ, NO OVER/UNDERFLOW
U 1103, F80C.0038,01F1,F857.1398,6000 ;ggg; IRD ; 01 TO FF FOR EXP,
16283 ;0101 ; SC.lss.0, UNDERFLOW
U 1105, 0810,0039,0180,F900,0000, 12AC ,g%gg D_RCLTO],CA' LIPSLFU] ; D GETS ORIGINAL DEST
16286 ;0111 ; SC.gt.FF, OVERFLOW
U 1107, 0810,0038,0780,F900,0000,12A6 :gggg D_RCLTO0],J4/CHK20 ; D GETS ORIGINAL DEST
16289  =1101 ;1101 : RETURN HERE IF PFSL<fu>.eq.0(SC.eq.0)
;6290 R(PRN) _K[ZERO],N&Z_ALU.VEC_O, ; PRETEND UNDERFLOW DIDN'T HAPPEN
U 110D, 0018,0038,1980,F 808,0050, 0062 ;ggg; JZIRD :
:'6293 J11N ; RE(URN HERE [F PSL<fu>.eq.1(SC.ne.0)
U 110F, 0018,0038,F580,F988,0000,12A8 :253? RCLT7I_KL.AJ,J/CHK21 ; T7 GETS UNDERFLOW TRAP CODE
16296  CHK20: ;
U 12A6., 0018,0038.0180,F988,0000, 12A8 :gggg RCLT7]_KkC.8] ; T7 GETS OVERFLOW TRAP CODE
6299  CHK21: H
U 12A8, 0001,003C,0180,F808,0000, 1284 :gggg R(PRN) _D,J/FLOAT.FAULT ; RESTORE ORIGINAL DEST BEFORE FAULT
16302 Subroutlne to isolate PSL<fu>
;6303 PSLFU :
U 12AC, 0000,003C,3DF0,2C00,0000, 12AE :gggg _ID[PSLJ ; GET PSL
16306  PSLFU.A:; ;
U 12AE, 0019,2034,3180,F800,0082,1283 ;gggg SC_Q.AND.K[.40] ; ISOLATE PSL<fu> IN SC
16309 ; ; CONDITIONAL RETURN ON
U 1283, 000C,123E,0180,F800,0000,0000 ;6310 EALU? ,RETURNCOD] ; SC.NE.O(PSL<fu>)




Z1-ESQAA-124.0
: PIW124.MCR 600,1204]
: PATCH .MIC [600,72043

U 1150,

u 1131,

U 1133,

u13z,

U 113D,

U 113F,

; PATCH .MIC [600,1204]

0808.,0438.0180,F800,0070, 1131

0818,0039.1980,F800,0050, 1 2AC

F 000, 003F ,01F0,F847,0000,03C0

0818.,0039, 1980, F800,0050, 12AC
0018,0038,018C,F988,0000, 1284
F000,003F ,01F0,F847,0000,0300

0018,0038.F580,F988,0000, 1284

MICRO2 1L (03)
PCS microcode patches

114
PCS m1crocode gatch14-Jan-82

14-Jan-82

.Date

'Author :

Source

: 30-JUN-80
. Guiloault

code file : FLOAT

erst inc luded in :

PROM address to be intercepted :

Descr1pt10n of problem :
Convert from floating arithmetic traps to floating arithmetic faults.

:(Formally EXPCK) -~ WARM FLOATING OVERFLOW/UNDERF'.OW EXPONENT CHECK FOR :

ITE TR TR PR PR PR PR YR Y

Yews

Result
1150:

=0001

=101

fiche 1 frame 114
VAX11/780 Microcode :
: Patches first included in WCS123

PCS 01, FPLA CE, WCS124

Sequence 177

Page 176 %

Patch no. 082

01DC, 01DE, 043C

ADDF2/SUBF 2 Menory destination.
ADDF3/SUBF3

ADDF3/SUBF3 Memory destination.
MULF2/DIVF2 Memory destination.
MULF3/DIVF3

CVvTDF

in D, destinatior not cvaluated

EALU SC,D_PACK.FP,
SET.TCCINST),
SC?

;0001

D_KLZERO],NEZ_ALU.VEC_O,
CALLLPSLF(O]

;0011

WRITE.DEST
;010

d_K[ZER0],N&Z _ALU.VRC_O,
CALLLPSLFU]

;01N
RCLT7I_K[.81.J/FLOAT.FAULT
<1101

v 276 DEST

;111
RCLT7] _K[.Al,J/FLOAT.FAULT

yet

"ADDF2/SUBF2: PACK RESULT
1CK IF UNDERFL OR OVFL
; SC.eq. 0 UNDERFLOW

Register destination(except LIT to REG or REG to REG)

: SET CC*S & RESULT=0 IN CASE PSF<fu>=0

; SC.eq.L0? to FF], NO OVER/UNDERFLOW

; NO OVER/UNDERFLOW GO WRITE DEST

; SC.Uss.0, UNDERFLOW

; SET CC°S & RESULT=0 IN CASE PSF<fu>=0

; SC.
;17

t.FF, QOVERFLOW

ETS OVERFL™W TRAP (ODE

; RETURN HERE IF PSL<fu>.eq.0(SC.eq.0)

; PRETEND UNDERFLOW DIDN'T HAPPEN

: RETURN HERE IF PSL<fu>.eq.1(SC.ne.0)

; T7 GETS UNDERFLOW TRAP CODE



J 14
ZZ-ESOAA-124 0 . PATCH .mIC [600,1204] PCS microcode patchlé-Jan-82 fFiche 1 Frame J14 Sequence 178

- PIW124.MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15:30:16  VAX11/780 M1crocode : PCS 01, FPLA OE, WCS124 Page 177 |
: PATCH .MIC [600,7204] PCS m1crocode patches : Patches first included in W(S123 :
;6362  ;Date : 30~JUN-80 Patch no. 083
;6363  :Author : P. R. Guilbault
;6364 : .
;6365 ;Scurce code file : FLOAT
:6366 :First included in :
;6367
;gggg -PROM address to be intercepted : 03E4
16370 Descr1p’von of problem :
:gg;} : Convert from floating arithmetic traps to floating arithmetic faults.
Eg%;z :(Formally PACKD.4) - WARM FLOATING OVERFLOW/UNDERFLOW EXPONENT CHECK FOR :
Egg;g : ADDD2, ADDD3, SUBD2, SUBD3, MULD2, MULD3, DIVD2, DIVD3
16377 17F: :
:6378 SC_k[.10].ALU. : SC GETS 16. FOR WORD SWAP FOR FRAC <L>
:6379 F="SC, : SAVE EXP FOR SETTING COND CODES LATTER
;6380 @b, : READY FOR SWAP WORD FOR FRAC <L>
U 117F, 0018, 1438.65E0,F800.0182,1201 :2%2; ST? : EXP SHOWS 0, NON~0, UNDRFLOW, OVRFLOW
:6383  =0001 ;0001 ; SC.eq.0, UNDERFLOW
:6384 b 0,00, EALU K[ZEROJ, . SET RESULT <H,L> TO ZEROS
;6385 Rttr13 ERD1, ; RESULT <L> SET 70 0
:6386 SET. cc?xnsr) » SET COND CODES
U 1201. OF18.C039.19F8,F988.0074,72AC ;gggg CALLLPSLFU] : GO SEE IF PSL<fu> IS SET
16389 ;0011 ; 5C.eq.[01 to FF], NO OVER/UNDERFLOW
16390 D_DAL.SC, : SWAP WORD
1J 1203, 0010,0038,01C0,F%08,0000,0771 ;ggg; Q_RCLT1],J/PACKD.6 : Q GETS RESULT <H>
16393 ;0101 ; SC.lss.0, UNDERFLOW
:639 Q_0, EALU K[ZERO], : SET RESULT <H,L> TG ZEROS
16395 Rt[r13 ERD]. * RESULT <L> SET T00
;6396 SET. cc?1~sr> : SET COND CODE
U 1205, 0OF18.C039.19F8,F988,0074,72AC ;gggg CALLLPSLFU] ; GO SEE IF PSL<fu> IS SET
16399 ;011 ; SC.Qt.FF., OVERFLOW
U 1207, 0018,0038,0180,F988,0000C, 1284 :228? RCCT73_KC.81,J/FLOAT.r oL T : T7 GETS OVERFLOW TRAP CODE
6402 =1101 ;1101 ; RETURN HERE IF PSL<fu>.eq.0(SC.eq.0)
U 120D, 0000,003E,0180,F800,0000,0010 ;2282 RETURN10 : PRETEND UNDERFLOW DIDN'T HAPPEN
16405 21111 : : RETURN HERE IF PSL<fu>.eq.1(SC.ne.0)

U 120F, 0018,0038,F580,F988,0000,12B4 ;6406 RCLT7]_KC.AJ,U/FLOAT.FAULT ; T7 GETS UNDERFLOW TRAP CODE




ZZ-ESOAA-124 0
; PTW124 .MCR 600,
: PATCH .MIC [600,1204]

U 1194,

u 1211,

U 1213,

u 1275,

u 1217,

u 1210,

u 121F,

MiCRO2

0808,D428,0180,F800,0070,1211

0818,(039,1980,F800,00f4 ,72AC

000D, 1720,1981,FA78,0084.6598

0818,039,1980,F800,00F4 , 72AC

0018,0038,0180,F988,0000, 1284

0000,173C.0181,FA78,0000.0598

0018,0038,F580,F988,0000, 1284

; PATCH _MIC [600 12041
1204] 1L(03)
PCS microcode patches :

erst inc luded in :

PR(N address to be intercepted :

Descmptlon of problem :
Co.wert from floating arithmetic traps to floating arithmetic faults.

’

;(Formally ACBF.4) - WARM FLOATING OVERFLOW/UNDERFLOW EXPONENT CHECK FOR

1°64:

=0001

=1101

EALU_SC.D_PACK.FP,
SET.CC CINST),
SC?

;000
D_K[ZERO],SET.CC(INST},
st KCZERD], CALLLPSLFUI’

;00N

ALU D.XOR.RLR151,SS_ALU15,
C_RLZERO
STATEO",J/ACBF S

;0101
p_KC(ZEROD,SET.CCCINST),
sl' “KCZERO, CALLLPSLFU]

:0n
RC[T?J K[.81,U/FLOAT.FAULT

110
ALU_RLR151,SS_ALU15,
STATEQ?,J7ACBF .5

;11N
RCLT7J_KL.AJ,J/FLOAT . FAULT

K i4
PCS microcode atch14-Jan-82 Fiche 1 Frame K14 Sequence 179
14~Jan—82 :30:16 VAX11/780 M1crocode : PCS 01, FPLA OE, WCS124 Page
Patches first included in W(S123
:Date : 08—JUL-8Q Patch no. 084
°Author : Gui lbault
:Source code file : FLOAT

: ACBF

sNORMAL COMPLETION OF FLOATING ADD
JREBUILD FLOATING RESULT

sSET CONDITION CODES ON IT

;GO TEST FOR CVER/UNDERFLOW

SC.eq.0, UNDERFLOW
RETURN ZERO ON UNDERFLOW
CLEAR OVERFLOW FLAG

SC.eq.[01 to FF], NO OVER/UNDERFLOW
DIFF OF ADDEND & INDEX SIGNS TO SS
CLEAR OVERFLOW FLAG

WHERE IS RESULT STORED?

SC.1ss.0, UNDERFLOW
RETURN ZERO ON UNDERFLOW
CLEAR OVERFLOW FLAG

SC.gt.FF, OVERFLOW
T7 GETS OVERFLOW TRAP CODE

RETURN HERE IF PSL<fu>.eq.0(5C.eq.0’

;. PRETEND UNDERFLOW DIDN'T HAPPEN

ADDEND SIGN TO SS

RETURN HERE IF PSL<fu>.eq. 1(SC ne.0)
T7 GETS UNDERFLOW TRAP (ODE

178



L 14
11-ESOAA-124.0 : PATCH .MIC [600 1204] PCS microcode patchl4-Jan-82 Fiche 1 Frame L14 Sequence 180 ;
: PIW124 MCR 600,1204] ICRO2  1L(03) 14-Jan-82 15:30:16 VAX11/780 Microzode : PCS 01, FPLA O, WCS124 Page 179
: PATCH .MIC £600.72043 PCS microcode patches : Patches first included in WCS123 i
;6447  ;Date : 30~-JUN-80 Patch no. 085
;gzzg ;Author : P. R. Guilbault

:6450  :Source code file : FLOAT
;6451 ;First included in :

+6453 :PROM address to be intercepted : OEOO

16455  :Description of problem :
;6456 Convert from floating arithmetic traps to floating arithmetic faults.

;6458 ;(Formally DIVBY(O) - WARM FLOATING POINT DIVIDE BY ZERO CHECK FOR :
16460 DIVF2, DIVF3, DIVD2, DIVD3

(6462 1157 :
U 1151, 0018,0038,0980,F988,0000,12B4 ;6463 RCLT7I_KL.9],J/FLOAT.FAULT

1 17 GETS DIVIDE BY 0 TRAP CODE

;6467  :Enter here with ficating fault code in T7.
;6468 FLOAT.FAULT'

16469 :
16470 RCLT0] KL.341, * TO_VECTOR ID OF FLOATING FAULTS
U 12B4, 0018,0038,2980,F780,1408,72A0 ;gzz; STATE_D(A) : CLEAR STATE(WILL BE SET TO 1 LATER)
. I'4
6473 =00 - ;
16474 RC[PC svl_pc, * SET UP PC WHERE ‘BAKUP.PC'' WANTS IT
U 12A0, 0014,1539,0180,F9E0,0000,0DA7 .-gz;g RLOG. EMPTY?, CALL[BAKUP.RGS] : GO BACK UP REGS & PC
16477 =10 :10 : RETURN HERE FROM ‘BAKUP.RGS''
16478 Q_IDCPSL], * GET PSL INTO Q
) 16479 STATE _STATE+1, : STATE=1 TO INDICATE PARAMETERS
U 12A2, 0000,003D,3DF0,2C00,1400,CDES :gzgg CALLLEXCPT1] ¢ GO INITIALIZE FAULT

16482 ;1 ; RETURN HERE FROM ‘EXCPT1"’
U 12A3, 0810,0038,0180,7938,0000,13F4 ;6483 D_RCLT73,J/POLY.FLOAT.FAULT.A ; GET FAULT CODE




M 14
2Z-ESQAA~124.0 : PATCH .MIC [600 1204 ] PCS microcode patchlé=~Jan=-82 Fiche 1 Frame M14 Sequence 181

: PIW124 .MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15:30:16 = VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 " Page 180
; PATCH .MIC £600.72041 PCS microccde patches : Patches tirst included in WCS123
;6484 ;Date : 22-JuUL-80 Patch no. 086
:gzgg ;Author : K. CASSIDY

;6487 :Source code file : EDITPC
16488 JFirst included in :

;6490 :PROM address to be intercepted : 0A62
;6492 Descr1pt1on of problem

;6493 ; THE EDIT PC INSTRUCTIU& INCORRECTLY CHANGES THE CONTENTS

16494 : OF THE STATE REGISTER FROM 2 TO 3 WHEN RETURNING FROM AN INTERRUPT
;6495 : VIA STATE 2. THE STATE SHOULD BE RESET TO 1. THIS CORRECTION ALLOWS
:223? : THIS TO HAPPEN.

:2233 ;Instead of that microinstruction, insert here the code which works :
;6500 119F: :

;6501 VA LA=K[.11], ;DECREMENT THE PATTERN ADDRESS
;6502 RCR3]_LA-K[.13], ;IN R3 AND VA

;6503 Q 0, :

16504 STATE KC(.11, :SET STATE T0 1

16505 INTRPT. STROBE M

U 119F, 0018,0000,05F8,FA98,5604,6AB6 ;6506 J/EDPATTIRST

L}
I




ZZ-ESOAA-124.0
: PIW124 . MCR 600,1204]
: PATCH .MIC [600,1204]

MICRO2

U 1197, 0001,323C,0180,F988,0181,1119

U 1119, 0000,003C,G180,F800,0800,03D0

U 1118, 0000,003C,01F8,F980,0100,B0C4
u 111D, 0000,C03C,0180,F800,0800,03D0

U 111F, 0000,003C,0180,F800,0800,0069

U 10C4, 0900,003D.B985,F908,0884,6327

U 10C5. GO0, 163C,0180,F800,0000,013E

: PATCH .MIC [600,12041]
1L€03)
PCS microcode patches :

PCS microcode
14-Jan-8£ 15:30:16

N 14
atchl4=-Jan=-82 Fiche 1
VAX11/780 M1crocode :
Patcies first included in W(S123

: 25-JUL-80
PAUL GUILBAULT, K. CASSIDY

ESource code file : FLOAT
sFirst included in :

:PROM address to be intercepted : 067E

Descrlpt1on of problem :
THE DESTINATION REGISTER IS NOT BEING RESTORED TO ITS ORIGINAL VALUE
WHEN A FAULT OCCURS DURING A DIVF2 INSTRUCTION WITH REGISTER
REFERENCE MODE FOR THE DESTINATION. THIS PATCH STORES Q IN [T1]
INSTEAD OF [1v] SO [T0J CAN BE USED TO STORE THE ORIGINAL CONTENTS
QF THE DESTINATION SO IT CAN BE RESTORED BY LATER CODE IF REQUIRED.
THIS PATCH ALSO INCORPORATES PATCH NO. 022.

Instead of that microinstruction, insert here the code which works :
1197:

Frame N14 egquence 182

PCS 01, FPLA CE, UCS1¢4 Page

:Date

Patch no. 087
;Author :

[IFEETETE TR TR FE

SC_FE,FE_SC,RCLT11_Q,EALU? “SWAP EXPS

=1001 1037 :
ALU_LA,CHK.FLT.OPR,J/DIVFé *D'SOR = 0: NO DIVIDE
;1011 :
FE_SC-FE,Q_0,RCLTOI_LA, *D*SOR TO LB
J/PADIVF3™ :
;1101 :
ALU_LA,CHK.FLT.OPR,J/DIVF6 *D'SOR = 0: NO DIVIDE
;1111 :

0 ALU_LA,CHK.FLT.OPR,J/MULF .0 SD'END = 0

PA.DIVF3:

“GET D'END FRAC, RESULT SIGN

*D'SOR TO LB, SET LOOP CT FOR 25.
193 JCALL ,J/DIVFX :

:0

D LACFRAC),

S3_SS . XOR.ALU158SD_ALU1S,
gg 2&[71] LCHK.FLT.OPR,

21 M
ALU?, J/ADDFDX ;TEST FOR NCRM, PACK AND STCORE

181



Z7-ESOAA-124.0
; PTW124.MCR 600,1204]
* PATCH .MIC £€00.1204]

U 1198,

U 1286,

U 10F0,

U '0F2,

U 12BE.

U 1200,

MICROZ

0900,003C.,BDFD,F90C, 0084, 72BA

0000,1B83C,9D80,F980,0084 ,A13E

0D50,0038,8584,FAF8,0084,70F0

0203,0C03D,0180,FA78,0000,0350

0r90,003C,01€0,F800,0081,128BE

0t£00,003C,418G,F800,008(.B2D0

0819,0014,4180,F858,0010,1286

: PATCH .MIC [600,1204]

PCS microcode
14-Jan-82 15:30:16
PCS microcode patches : Patches first included in WCS173

:Date
'Author :

1L(03)

.
.
.
.
M
.
.
.
.
.

B8 15
atchl&-Jan-BZ iche 1 Frame B15

Sequence 183
VAX11/780 Mlcrocode : PCS 01,

FPLA OE, W(CS124 Page

: 25-JUL-~80
PAUL GUILBAULT, ¥X. CASSIDY

Source code file : FLOAT
erst included in :

Patch no. 088

PROM address to be intercepted : 0068
Descrlptlon of problem
THE DESTINATION REFISTER IS NOT BEING RESTORED TO ITS ORIGINAL VALUE
WHEN A FAULT OCCURS DURING A MULF¢Z INSTRUCTION WITH REGISTER
REFERENCE MODE FOR THE DESTINATION. THIS PATCH STORES THE INITAL
VALUE OF THE DESTINATION IN RCLTOJ SO THAT LATER CODE CAN RESTORE
IT IF REQUIRED.NOTE THAT THE SUBROUTINE MULFX IS REPRODUCED IN
THE PATCH.THIS WAS DONE TO AVOID TRAPPING AND THUS SLOWING
DOWN OTHER MULTIPLIES THAT USE MULFX.WHEN PATCH IS INCORPORATED
INTO PCS ONLY THE CHANGES LABLED ARE NEEDED.

;Instead of that microinstruction, insert here the code which works :

1198: ;01011 :
D_LACFRAC), :GET DST FRAC
tT_RCLT0],Q_0, :
SCKEL. FFF9] :GET SHIFT VALUE ~7
SS™SS.XOR.ALU158SD_ALU1S, :GET RESULTANT SIGN TO SS
J/PA_MULF X :

PA,.88.A:

;11011 : CHANGE #2:SAVE DEST CONTENTS IN [TOJ
RCLTOJ_LA,ALU?,J/ADDFDX, ;CONVERT SC FROM EX256 TO EX128
SC_SC-KC.7C] :PLUS UNKNOWN CORRECTION

PA.MULFX:
' D_DAL SSHIFT M'IER READY, RCR15J_M'CAND
RtR15] LC RIGHT SI/ZERO, :
SC_kC.T1,sD_S :SET LOC® CT FOR 26. BITS
=0* 'Ot :
ALU_O(A), ;L3_ M CAND

D_D-RIGHT2,SI1/ZERO, LAB_RI[PR15],

CALL,BEN/MUL ,J/MULPP $CALL MULTIPLICATION ROUTINE

éc_FE,D_a.a_D *ALWAYS POS PROD

S UHIFT LEFT JUSTIFIED

SC_SC=SHF . VAL ,D_DAL . NORM,
7803

* ROUNE ING
* CHANGE#1 :PREFETCH CONTENTS OF DEST

+K[.80],CLK.UBCC,

b b
LAB_R(PRN) ,J/PA.88.A




Z7-ES0AA-124.0 ; PATCH
: PIW124 .MCR 600,1204]
; PATCH .MIC [600,12043

M1.RO2

U 1199, 0000,1A3C,0180,F800,0000,1238

U 1238, 0000,123C,0180,F800,0000,02AA

U i23F, 0000,123C,7580,F800,1404,22AA

400 (600,1204]
1L€03)
PCS microcode patches

15
PCS m1crocode gatch14-Jar—82
14~Jan-82

: Patches first included in WCS123

;Date : 24-Jul-80(18-bec-80)
'Author : Robert J. Avarbock

: DECMAL
: wisS123

PROM address to be intercepted :

Source code file
F1rst included in

07FA

Descr1ptlor of problem

Fiche 1
VAX11/780 Microcode :

Frame C15
PcsS 01,

Sequence 184

FPLA CE, WCS124 Page

Patch no. 089

: ADDP4/6 SUBP4/6 will not set the V bit properly when it
: has dst Len of <n> and answer of -10%<

EInstead of that microinstruction, insert here the code which works :

: J.E. dst len =3, result =-1000
1199: : ‘
pSL.2? N
=1011 ;1011 :
EALU?,J/ADDSUB H
1N M
STATE _STATE.OR.K[.20], H

EALU?,J/ADDSUB H

I1f Z set, then not all 9's...

Z not set.
Back to PCS.

l set - potent1al no OV.
Set not all 9's bit.

183



27-ESQAA-124.0 . PATCH .MIC [600,1204]

U 119A, 001F,0008,2180,FA90, 1504 ,6631

D15
PCS microcode1 a§8h14-Jan-82 Fiche 1 Frame D15 Sequence 185

; P1W124 MCR 600,12042 MICRO2 1L(03) 14~Jan~82 0:16  VAX11/780 Microcode : PCS 01, FPLA CE, WCS124 Page
: PATCH .MIC [600,1204] PCS microcode patches : Patches first included in W(CS123

;6627  :Date  : 2-Aug-80 Patch no. 090

;gggg ;Author : Robert J. Avarbock

16630  :Source code file : DECMAL

:ggié ;First included in : W(CS123

Egggz ‘PROM address to be intercepted : 0BS2

16635 EDescription of problem :

;6636 On start-up of CVITP, the STATE register is not

;6637 cleared or initialized befecre the first potential

;6638 H memory access. If a memcry management trap occurs on this

;6639 first reference, if the interrupt bit of STATE was left from

;664 H the previous use of STATE, the Ucode will go try to

;6641 ; service a nor—-existant interrupt instead of memory management.

;6642 That first reference was reading the trailing byte from

:ggzz H the source string.

Eggzg :Instead of that microinstruction, insert here the code which works :

16647  119A: :

;6648 FE _KL.14], ; SC GETS SRC-LENGTH~1, FE GETS 20.

;6649 ALD_0-0-1,RCR2]_ALU, : INIT DEST-LENGTH.

;6630 STATE K[.14], ; xxx PATCH *xx (BIT .80 IS CLEAR)

QK/R{GHT,J/T2P. X1 Back tu PCS.

184



22-ESOAA~-124.0
: PIW124 . MCR 600,1204]
: PATCH .MIC [600,12043

U 1198, 0D19,2024,85C0,F800,0000,1202 €668

U 12D2, 0019,2024,0980,F998,0000,0008  :6672

: PATCH .MIC [600,1204]

E 15
atchl4-Jan-82 Fiche

PCS microcode 1 Frame E15 Seqguence 186 A
MICRC2 1L(03) 14-Jan=-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA QE, WCS124 Pa. 185 |
PCS microcode patches : Patches first included in W(S123 ;
;6652  :Date : 14~Aug-80 Patch ne. 091
:2222 :Author : Robert . Avarbock
16655 :Source code file : PROBE
;gggg sFirst included in : WCS123
Egggg :PRuM address to be intercepted : 0D06
;6660 Descr1pt1on ot groblem @
;6661 : he DROBE instructions clear the *'C*' bit when it should
:gggg : Keep it's previous value.
Egggg Elnstead of that microinstruction, insert here the code which works :
16666  1198: :
6667 D_DAL.SC, :PREVIOUS MGDE TO D1-0
coe8 Q_Q.ANDNOT.KL.C] :Save PSL except for N & Z here.
16670 ;
6671 RC[T3J Q.ANDNOT .K[.2], : Also clear V.
J/PROBTX . Return to PCS.




27-ES0AA=124.0
: PIW124 .MCR 60051204 ]
1 PATCH _MIC [600,12043

U 119C,

U 12D4,

U 122A,

U 1228,

U 1206,

U 1208,

u 10CcC,

U 100D,

MICRO2

0013,8014,0180,F800,0284,72D4

001B,8F34,6D80,F998,0000,122A

0018.8034,6DF8,4108.0030.,12D6

0018,8034,6DF8,4108,1430,D2D6

0D013,0010,01E0,F800,0092,12D8

0€00,013C,01€0,FA18,0280.D0CC

00C3.,023C.0180,F998,0010.,68E6

0003,003C,0180,FB10,0010,6BF6

: PATCH .MIC [600, 1204]
1L(03)

PCS microcode
14-Jan-82 15:30:16
P(S microcode patches : Patches f1rst included in WCS123

6673

F 15
atchlé4~Jan=-82

;Date

: 15~Aug-80
;Author

: Robert J. Avarbock

: DECMAL
wCs123

:PROM address to be intercepted :

ESource.code file
;First included in :

Descr1pt1on of problem :

074E

F
VAX11/780 M1crocode

: CVTIPT Does not set the V bit when

: is in the sign byte.

Elnstead of that microinstruction, insert

M9C:  ;1x
SC KC.81,
END ALU_D. OXTCBYTEJ+LC. VAK/LOAD

ALU_D.OXTCBYTEL.AND.KL.FFFOJ,
RCLT3]_ALU,BCDSGN?

=10 ;10

ALU_D.OXTCBYTEJ.AND.K[.FFFO1,
LC RCLT1I.N_AMX.Z TST.
pCBYTE]_CACRE,.Q_ 07

J/PA92.0

;1
STATE _STATE+1,
ALU_D-OXTLBYTEJ.AND.KL.FFFOI,
LC RCLT1I,N_AMX. Z TST,
END DLBYTE] CACﬁE Q_0

PAS2.0: D _DAL.SC,Q_D
ALU O*LC "’1 S

CLKTUBCC

C_ALU,

b a, o 2
st S

ALD R[RSJ VAK/LOAD,
27.J/PA92.1

.0
EALU_FE,CLK,UBCC,
ALU O(A) RCLT3] JALU,
ROR?, J/PINIT

=0
PA92.1:

ALU 0(A) ,LAB R1ERCLT2]_ALU,
EALD FE,CLK.DBCC,
J/P2RL

e weve e N, e %e N, IR TR TERREY] LR TR PR PR

SeNe vy,

L R W

e 1 Frame F15
PCS 01,

Sequence 187
FPLA QE, WCS124 Page

Patch no. 092

the only non-zero data
here the code which works :

FOR LATER SHIFTING
LOAD INDEXED TABLE-ADDRESS

BR ON SIGN NIB.
Punt sign nibble.
Save possible OV. BR on sign.
BR ON SIGN NIB.

STRIP OFF SIGN-NIBBLE

GET DST-LENGTH, CLK PSL<2>
READ TABLE-ENTRY

SET MINUS-BIT OF STATE
STRIP OFF SIGN-NIBBLE

GET DST-LENGTH, CLK PSL<Z>
READ TABLE-ENTRY

STORE RESULT IN D AND @
STORE DST-LENGTH IN SC

D GETS DATA IN BYTE 0
INCREMENT DST=COUNT
LOAD DST-ADDRESS

TEST DST-LENGTH

BRANCH ON ALU Z-BIT

CLOCK SRC-COUNT

No ov data yet

TEST DST-ADDRESS FOR WORD AL IGNMENT

NO LEFT-OVER DIGIT
CLOCK SRC-LENGTH
JUMP T0 MAIN-LOOP.

186 :



G 15
ZZ-ESOAA-124.0 ; PATCH .MIC [600, 1204] PCS microcode patchlé=-Jan-82 Fiche 1 Frame G15 Sequence 188

: PTW124.MCR 60012041 MICRO2 1L (03) 14-Jan=-82 15:30:16 VAX11/780 M1crocode : PCS 01, FPLA OF, W(S124 Page 187 .
* PATCH .MIC [600,1204] PCS microcode patches : Patches fir~st included in WCS123

;6728 :Date : 22-Aug-80 Patch no. 093

;g;%g Author : Robert J. Avarbock

;6731 .Source code file : DECMAL
;6732 ;First included in : WCS123

;6733

‘2?%? -PROM address to be intercepted : 0C47

$6736 Descrlptlon of problem :

;6737 (ADD,SUB)P(4,6) won't set PSL<v> if overflow data

;g;gg : is at Least a Longword of all 9's.

32;2? ‘Instead of that microinstruction, insert here the code which works :
26762  119D: - :

;6743 STATE_STATE.OR.K[.501, : SET NEGATE AND OV BITS.
16764 ALU RIR'ISJ D_ALU. RIGHT SI/ASHR, ; DIVIDE LEN BY 2.

;6745 LK uUBCC, LONG IR0?, ; TEST fFOR 4 OR 6 OPRS.

'U 119D, 0840,1B3(,3480,FA78,1414,299D 16746 J/NEGAO




21Z-ESQAA-124 .0
s PIW124 .MCR 600,1204]
: PATCH .MIC [600.1204]

C

T1A4,

12DA,

1077,

107F,

124E,

124F,

12DC,

0010,0038,0180,F910,0010, 12DA

0010,1838,0180,F909,0200,1077

2010,1938,0180,F909,4200, 08D8

0000,153C,0180,F800. 0000, 1¢4E

2010,1938,0180,F909,4200,0RD8

001B,0038,0580,F988,1408,72DC

0018,0038,7980,F980,0000,08€0

; PATCH .MIC [600,12043
MICRO2 1L(03)
PCS microcode patches :

PCS microcode
14-Jan—82 15:30:16

H 15
atch14-Jan—82 iche
VAX11/780 M1crocode

Patches first included in WCS123

: 09-Jan-81, (05~-Jun-81)
Robert J. Avarbock

:Source code file : REI
;First included in : WCS123

:PROM address to be intercepted : 0EDB

;Date
;Author :

Descrwptlon of Broblan :

1 Frame H15
¢+ PCS 01, FPLA OE, UCS1 4

uence 189
Page

Patch no. 094

: Wwhen an REIl is used to enter compatibility mode, if we

: are going to an odd address, the hardware does things so

: that the PC tchat aets regorted back via the exception, is

: trash. This patch will have the exception handler return

: the address of the offending odd address.

:Instead of that microinstruction, insert here the code which works :

11A4: : :
ALU_RCLT21,CLK.UBCC ; Get PSL and set ALU<N> on CM.
PC&VA_RCLT11,ALU.N? : Get rude odd addr., br on CM.

=0111 ;0111 ;s wxx Not compatibility mode x»*
PCEVA_RCLT1],FLUSH.IB, ; Set new PC, and start [B.
Dp2-07,J/REI.1 i2 : Check new IS and mode in PCS.
1 ; »»x Entering compatibility mode =»»
A UT=0? ; See if odd address.

=110 ;1110 ; **x Eyen address = all is well. =»*
PC&VA_RCLT1],FLUSH.IB, ; Set new PC, and start IB.
D2-027J/REI.12 ; Check new IS and mode in PCS.

11N
STATE_O(A),
RCCT1I_KC. 63

RC[TOJ K[ 301, ;
J/IE.PR.9 :

sxx Odd address xx»
(lear state for later.
Comp mode odd address trap.

ack

mode vector. .
into the exception.

188



2Z-ESOAA-124.0
: PIW124.MCR 600,1204]
: PATCH .MIC [600,12041

119E.

12DE,

1004,

10D5,

1258,

125F,

12E2.

10DC,

100D,

MICRO2

0019,2034,A180,F800,0010,12DE

0800.,013C.5D80,FA18.0000,10D4

0819,3908,5080,F990,1414,52583

0819.,2008.0D80,F990,1414,50DC

0000,033C,0180,FA08,0000,10F4

0819,2008,0080,F990,1414,50DC

0819,2108,0080,F990,1414,50DC

0000,033C,01£0,FAQ8,0000,05EC

0003,003C,0180.FA80,0000,09EE

: _PATCH .MIC [600,1204]

PCS microcode
14-Jan-82 15:3(0 . 4
PCS microcode patches : Patches first included in WCS123

1L(03)

115
ga§8h14-dan-82 fFiche 1 frame I15 Sequence 190

16 VAX11/780 Microcode : PCS 01, FPLA OE, W(S124 Page 189

: 28=-Jan-80
Robert J. Avarbock

:Date Patch no. 095
:Author :
ESource code file : CHAR

;First included in : WCS123

*PROM address to be intercepted : 0GE4

:Description of ECO :

: MOVC(3,5) should make use of the move quad extended write
; function of the 11/780. When doing fill, at best the Ucode
: does longword writes. Add code to do quadword writes when

; destination is quad-aligned. Extended write function writes
: the contents of the D-register twice.
1

19€:

ALU_Q.AND.KL.FFE0], CLK.UBCC : Punt if less than 32 bytes.

D_RCR3] ,K[.71, ;. Dst. addr.

0 23.J/PA95.0 ; If Z set, then < 32 bytes of fill.

PA95.0: ;0 : I not set - Continue this code.
D_0-x[.71-1, RCLT2]_ALU, : Assume 8 bytes left, save new count.
cIk.uBCC, : Set C31 if 8 or more bytes left.
STATE_STATE.ANDNOT.KL.7], ; Assume quad or Long Xfer.
D3?,J7PA9S.1 ; Br on Dst addr Low bits, for type.
M| ; I set - code not worth doing.
D_Q-k[.31-1.,RCLT2]_ALU, ; Assume 4 bytes left, save new cnt.
STATE_STATE.ANDNOT.KL[.3], : Assume longword Xfer,
CLK.UBCC,J/PA95.2 :

=1011

PASS.1: ;1011 ; xxx Quad fill. xx=
LAB_R[R11, :
€317,J/PA95.Q : Go see if count big enough.
1111 ; »*x Longword fill. »xx
D _Q-k[.31-1,RCLT2]_ALU, ; Assume 4 bytes left, save new cnt.
STATE _STATE.ANDNOT.KL.3], : Assume longword Xfer,
CLK.UBCC,J/PA95.2 :

PA95.8: ; :
D Q-x[.33-1,RCLT2]_ALU : Assume 4 bytes left, save new cnt.
STATE_STATE.ANDNOT-KLC.31, : Assume longword Xfer,
2?,CLK.UBCC,J/PA95.2 : Br on zero count.

=0

PA95.2: ;0 : When Qranchin?, here if count<>0.
LA8 R[R1],Q.D, : Definitely a longword.
€317,J/MOVCFILLMORE :

; lero count lLeft - all done.

21
RCRO]_0,J/R245ZERO See s'all!




21-ESOAA-124.0
: PTW124 .MCR 60051204
 PATCH .MIC [600,12041

c

10F4,

10F6,

12E4,

12E6.

126E,

126F'

12F2l

12FD,

130E,

1280,

1281,

1282.

MICRO2

0819,2008,0080,F990,1414,50DC
0000.003C,49F0,2€00,0000,12t4
0001,203C,0180,F800,0000,12E6

0810,1538,01E0,F910,0000, 126E

0819,2008,0080,F990,1414,50DC

0000.003C,01E0,F898,0300,12F2

0019,2014,1180,3190,0000,12FD

0C14,0038,8980,3DE0,0000,130E

0010,0038,8080,30C0,0000,1280

0018,1C39,1D80,09€9,2000,023C

0058.0038.,81C0,F800,0100,1311

0014,1138,0180,09C8,0000,0D/ °

: PATCH .MIC [600,1204]

PCS microcode
1L(03) 14~Jan-82 1

PCS microcode patches :

;6843
;6844
;6845
;6846
;6847

PA95.Q:

PA95.9:

=1110

Ox

00

J 15
gatch14-Jan-82
:30:16

VAX11/780 Micr
Patches first included in W(CS123

Fiche
ocode

;0%
b_a-k[.33-1,RCLT2I_ALU
STATE _STATE.ANDNOT.KCL.
CLK.UBCC,

J/PA95 .2

53,

LR TR TR

1>
Q_IPLTBERD],D_Q

ALU_Q

Q_p,D_RCLT21,ALU1-0?
;1110

D_Q-K[.3]-1,RCLT2]_ALU

2

STATE_STATE.ANDNOT.K[.33,

CLK.UBCC,
J/PA95.2

111
LABRAE3J.VA_LA.FE_SC,

ACCT2] a+KL.4],
CACHE_DLLONG]

IpCp.SV1_D,RCLPC.SVI_PC,D_Q

1pCa.SV1_D,RCLLC.SVI_L

C

200
MEMORY .NOP ,SET.NEST.ERR,

PC_VA,RCLSC.Sv]_kIsC].
CACL,PSL.MODE?,J/GET.P

TE

;01
G_KC.3FFJ.RIGHT,FE_SC,
J7PA95.3

;10
MEMORY .NOP ,RCLVA_SV]_PC,

LAST.REF? ,J/MFLT

1

Frame J15 Sequence 191

PCS 01, FPLA OE, W(S124 Page

Nuad doesn’t fit, back and try long.
nssume 4 bytes left, save new cnt.
Assume longword Xfer,

Set €31 on this.

Quad fits! See if MM on.
Bit <0> is MME bit. Hold cnt in D.

Set ALU<0> for me.

BR on ALU<1:0>
Restore things, see if MM on.

MM off - punt this stuff.

Assume 4 bytes left, save new cnt.
Assume longword Xfer,

Set (31 on this.

MM on - proceed.
Do a dummy LW—write to set PTE<M>
Update count. ((NT-8)

Fix size in case of a fault.
Do the write.

*x* Here to go off and get PTE.
We must save D,PC

And Q@ and LC and SC next Uorder.

Guarantee alignment for RETURN.
Freeze mem, and set PC saved flag.
Routine wants VA in PC, save SC.
Go fetch the PTE.

*x%x Good return *x* PTE in D,
D.PC.Q,LC Must be restored...
Go calc PHYS addr.

Oops - loser.
Go away unhappy.

190



7Z-ES0AA~124.0
PTW124 .MCR 60012043
PATCH .MIC [600,1204)

-
.
-
.

1311,

1319,

131E,

1322,

1329,

1331,

1339,

110":

1106,

1296,

1297,

1285,

1287’

133D,

1342,

K15
; PATCH .MIC [600,1204] PCS microcode gatch14-Jan-82 . Fiche
MICROZ2 1L(03) 14-Jan-82 15:30:16 = VAX11/780 Microcode
PCS microcode patches : Patches first included in WCS123
Here to remove PFN from PTE...

" Q_0.AND.RLR31,SC_KL.9]

000D.2034,D9C0,FA18,0084,7319  -6893

$689%
16895 ; ;
0010,0038,0180,F961,0200,131E ‘2%3? PC8VA_RCLPC.SVI.D_DAL.SC ;
:6898 ; :
0100,003C.0180,FA08,0100,1322 ;gggg D_D.LEFT2,FE_SC,LAB_RLR1] :
16901 ; :
0201,203¢,0180,F800,0082,1329  :6902 D_D.RIGHT2,SC_Q :
o
081D,0014,0180,F800,0200,1331 Egggg D _D+Q.VAK/LOAD :
16907 ; :
0800,003C,0180C,F8A8.0000,1339 ;gggg {A_RAL53,D_LA :
16910 : :
;6911 Q_IpLQ.svl, :
;6912 LA RAL31,INTRPT.STROBE, :
0000, 003¢,B0F0.298.,4000,1106 ;2332 J/BASS W :
16915
16916 =0=
;6917 PA95.7: :0x :
0019,2014,01C0.F800.,0010,12€2 ;gg}g Q_Q+K[.81,CLK.UBCC, J/PA95 .8 :
16920 PA9S.W: ;1% :
;6921 CACHE_D(QUAD) , ;
16922 RIR3ITLA+KL.83,BEN/INTERRUPT, -
0018,0E14,0180,A298, 0084 ,9296 ;ggsz SC_SCIKL.81.VA VA+4,J/PA9S. Wi  :
16925 =110
;6926 PA9S5.W1:;110 :
6927 D_Q-K[.8],CLK.UBCC,RCLT2I_ALU, -
0819,3400,018GC,F993,0010,1285 ;gggg ST2,VA_VA+4,J/PA95.5 ;
16930 ;111 ;
0¢00,003¢,0180.F800,0081,0733 ;ggg; $7_FE.D_Q,J/MOVCPACKST :
16933 =101
;6934 PA9S5.5: ;101 ~ :
0CC0.,003C, 01E0,F800,0000,1342 ;gggg 0_0.0_D,J/PA95.P :
16937 2111
0800,003¢,01€0,F8A8,0000,133D ;2g§g 0_D,LA_RACS3,D_LA
16940 ; ;
16941 (A RAC3], :
0000,033c,0180,F898,4000,1104 ;ggzg €372, INTRPT.STROBE . J/PA95 .7 :
' 16944 PA9S.P: :1 :
0C00,0D3C,01E0,F800,0000,12E1 6945 b_0,0_D,SIGNS?,J/PA9S5.8 :

1 Frame K15 Sequence
: PCS 01, FPLA OE, W(CS124

wx D PC,Q,PC,SC Still saved.
Isolate LSB's.

D now has PFN shifted to proper place.

Restore LB with R1.
Clr out upper two bits. Keep
D & VA now have correct phys

Data to write.
Restore things...

Strobe for int's
Do the write.

Less than a quad left.
Restore Q, go see if zero.

Quad fits..
*xx The big write w»»x
Increment address.

No int.
Update count. .
VA now has been inc'd by 8.

Int pending. .
Put count in D, go service.

SC <=0 ~ page boundary hit.

192
Page

Bits to shift PFN

Low 9.

addr.

Go see if done before regetting PTE.

Still on same page.
Update count, get data.

‘ame page.

Replace count, get addr, get data.
Go do write branching on count.

Fage boundary being hit.
Set up to check count.

™9



ZZ-ESOAA-TZQ 0 : PATCH .MIC [600,12043

L 15
PCS microcode patchi4-Jan-82 Fiche 1 Frame L15 Sequence 193

P1W124 .MCR 600,1204] MICRO2  1L(03) 14-Jan-82 15:30:16 = VAX11/780 Mvcrocode : PCS 01 FPLA OE, WCS124 Page
* PATCH .MIC [600.1204] PCS microcode patches : Patches first included in WCS123
;696 *x* Here with D=0-8. we swapped them to use the BEN/SIGNS
:ggzg : *xx and then swapped them back to keep things from crashing...
16949 =001
;6950 PA95.B:
:6951 =01 ;01 -=; D was .GE. 0, Q was <> 0.
U 12E3, 0€00,003C,49F0,2C00,00u ,12E4 :ggg% Q_IDLTBERO].D_Q,J/PA%5.%" ;. Go get PTE again.
16954 ;101 : D was neg, Q was =0
U 12E5, 0003,003C,0130,FAB),0000,09EE ;23?2 RIR01_0,J/R245ZERD ; ALl done.
£6957 ;11 ; Dwasneg, @ was <> 0
;6958 D_0-k[.31-1,RCET2]_ALU, ; Go back and do 4
;6959 STATE STATE. ANDNOT ~x[.3]. H
U 12E7. 0819,2008,0D80,F990,1414,500C ;6960 CLK.UBCC,J/PA95.2 :

192



; Fiwl24 MCR 600,1204] MICRO2

27-ES0AA=124.0
P PATCH .MIC £600,12043

1159,

1344,

1345,

1278,

127F,

109¢C,

11090,

109¢€,

109F,

0001,G03C,5580,F800,0200,1344

0C00,003C,5580,F800,0014,8345

0001,123¢,0180,0000,0050,1278
0000,003c,0180.F800,0000,0010
0000,1D3(,0180,08v0,0000,109C
0000,003€,0180,F800,0020,0018
0000,003€.,0180.F800,0020,0018
0000,003€,0180,F800.0020,0018

0000,003€,v180,F800,0000,0018

; PATCH .MIC [600,1204]
1L (03)
PCS microcode patches : Pat

M15
PCS microcode patchl4-Jan-82

. Fiche 1 Frame M15 Sequence 194
14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, W(CS124 Page
ches first included in WCS123
;6961 :Date : 28-Jan-81 Patch no. 096
;gggg ;Author : Robert J. Avarhock
16964  :Source code file : MOVPR
;2322 ;First included in : WCS123
Egggg EPROM address to be intercepted : 0564
36969 EDescription of ECO :
;6970 Add processor register 3F (hex).
;6971 Instruction to test whether an address produces a TB MISS or not.
;6972 We are now at the point of knowing that we have an illegal
;6973 : processor register. Before do1n3 anything, we must check to see
;6974 if we really are using “X3F. | decided to do it this way so that
;6975 : future uses of illegal processor registers will not require additional
;6976 H traps. Once we decide that it is “X3F, the addr will be in D.
:gg;g : If there is a TB HIT, ALUKY> will be set, otherwise cleared.
6979
;6980
;6981 1159: ; :
;6982 VA_D ,K[.3F] ; Get his addr into VA, Get 3F.
;6983
;6984 :
:gggg EALU_SC-KL.3F],CLK.UBCC I1f zero left, then it was PRN “X3F.
36987 ; :
;6988 ALU D ,NEZ ALU.VEC_O, ;  Set ALU<SN,Z> on src., Clr PSL<V>
;6989 TEST.TB.RTHK, ; (lock potential TB miss..
:ggg? EALU.Z2? ;  If EALU<Z> set, then it was PRN “X3F.
16992  =1011 ;1011 ; Not PRN “X3F -~ Give bad PRN return.
;6993 RETURN10 ; Too bad... -
;6994
;6995 ;1 ; It was PRN “X3F - continue on.
:gggg INKIBIT.1B,TB.TEST? ; Branch on TB~MISS.
6998  =11100 ;17100 ;o owxx TB HIT wen
;9338 SET.V.RETURN18 ;  Set PSL<V> and return.
7007 ;11101 ; w*x% st Modify to page ***
:;88% SET.V,RETURN18 ;  Set PSL<VY> angd return.
<7004 ;11110 ; w*xx Protection Violation =xx
:;882 SET.V,RETURN18 ;  Set PSL<V> and return.
17007 1111 ; *%xx TB MISS %=
;7008 RETURN18 ; PSL<V> still clear. Return.

193



N 15

ZI-ESOQAA-124.0 ; PATCH .MIC [600,1204] PCS mic~ocode patchis~san=-82 . fiche 1 Frame N15 Sequence 195
; PIW126 .MCR 600,1204] MICROZ2 1L(G3) 14~Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA 0E, W(S124 Page 194
; PATCH .MIC [600,12041] PCS microcode patches : Patches first ircluded in W(S123

;7009  ;Date : 10-Mar-81 - Patch no. 097

;Zg;? :Author : %“obert J. tvarbock

Py .

17012 :Source coae file : IDIT
;7013 ;First included in : 4ICS123

;;8}2 :PROM address to be invercepted : 0BOD
17017  :Description of problem : ]
;7018 On a reserved operand fault because of an unimplemented
;7019 pattern operator, EDITPC Joes not pack itself up to be .
;7020 restarted 1f the programmer requests a restart. The instruction
;;85% : unpacks junk and does who knows what...
. 3;852 :Instead of that microinstruction, insert here the code which works :
£7025  11AS: :
;7026 0.Q,Q.D, : lor left shift Q'D concat.
U 11AS, 0C18,0038,7DED,F980,0000,1346 :;8%; RTLTOJ_kC.18] ; Vector ID for RESOPR.
17029 ; :
;7030 D_DAL.SC, ;s D<31:24>=SXT, <23:16>=ADJ INP CNIR,
;7031 LAB_RI[R1], ; D<15:7>=0, D<7:0>=SC LEN.
U 134€, 0D00.0G03C.5980,FA08.1404,5349 ;;8%% STATE_STATE.AN.6T04 ;. Clear out all but <7>.
17034 ; :
U 1349, 0001,003C,0180.FA80,0000,134C :;8%2 RCROI_C : Save current SRC count stuff.
£7037 A ; Flag restart code we came from here.
U 134C, 0818,0030,4180,FA20,0000,134D :Zggg D_RLR4].OR.K[.80] ; Save original count. (80 for 0 len)
:'11'040 ; :
U 134D, 0B00,003C,7180,F800G,0084,7350 ;;gz% SC_KL.FFF81,D_D.SWAP ; Simulate EDITFPD. D has bytes 1 00 0
17043 : :
U 1350, 0OD18,0034,C1C0,FA10,0000,1352 ;;822 D_DAL.SC,Q_RL[R2]J.AND.KL.FFFF] : D has bytes @<7:0> 1 0 0
;:7046 : ;
U 1352, 001D0.,2030,0580,FA90,1484,3281 /047 R[R2]J_Q.0R.D,SC_STATE.OR.KL.1] ; R2 has Q<7:0> 1 Q<15:8> a<7:0>




U 1281,

U 1283,

U 1354,

U 1356,

U 1358,

U 135D,

U 1360,

u 1031,

U 1039,

Z27-ESOAA~124.0
; P1W124 .MCR 600,1204]
: PAT(4 .MIC [600.1204]

MICRO2

0014 ,0039,01C0.F800,0000.0EB8
0801,203C,(180,F9€0,0000,1354
0018.0038,1DC0,F800,0000.13.6
0000 .003C,7180,F800,0084.7358
0D18.0034,C1€0,FA00,0000,735D
001D,0030,0180,FAA0,0000,1360
0000.163C.0180,FA08,0000,1031
0000.003C,0180,F800,2400,08FE

0018.,0014,0580,FA88,2400,08FE

: _PATCH .MIC [600,1204]

PCS microcode

1L(03) 14-Jan-82

=01

=Qxwx

B8 16
atchl4-Jan-82
:30:1

;Patch no. 097 continued...

Fiche
):16  VAX11/780 Microcode :
PCS microcode patches : Patches first included in W(S123

;01
Q_PC,CALL,J/BAKUP.PC

N
RCCPL.SV1_Q,D_D.SWAP

a_sc

SC_KL.FFF8]

D_DAL.SC.Q_RLROJ.AND.K{ .FFFF]

RCR41_D.OR.Q

{AB_RLR11,STATE7-4?

cJaxw

SET.FPD,J/EXCPTO

) akx

RLR1J_LA+KL.11,SET.FPD,J/EXCPTO :

1 Frame B16 Sequence 196

PCS 01, FPLA OE, WCS124 Page

Simulate FPDPACK, only use R¢.
Get PC delta.

Return2 from BAKUP.PC
PC.SV may be needed in MM,
Q gets STATE.

Magic shift count.

Keep low word.
R4 now has packed stuff.
Set up LA for R1 alignment.

R1 is ok.
Go take exception.

R1 needs increment.
Go take exception.

D has STATE & PC del.

195 |



l

17-ESQAA~124.0
; PIW124 .MCR 600,1204]
; PATCH .MIC [600,1204]

1146.

1288,
128F.

1362,

1368.

136A.

136D.

1370.

13721

1374,

1376,

1378.

MICRO2

0819.3834.,4980,F988.,0081,1288

0019,0034.49c0,FA10,0000,0822
0800,003C.6DC" ,FA20,0084,7362

0019,2034.,C180,FA80,0000,1368

0C19.0034.49C0,F800C.0000.,136A
0815,2014,6D80,F801,0304,736D
0001.003C,0180,FA28,0082,1370

0018,0000,0580,FAA8,0000, 1372

0800.003C,1DC0,FAT0,1485,7374
0DL3,003C.0180,FAA0,0000,1376
0C19,8034,5980,FAA0,0000,1378

0800,0G3(.0180,F800,0081,081E

: PATCH .MIC £600,1204]

C 16
PCS microcode patchl4-Jan-82

1L(03) 14~Jan-82

v s ok e vemh b

15:30:16

: 10~-Mar-81

sAuthor : Robert J. Avarbock

;Source code file

: EDIT

sFirst included in : W(S123

EPROM address to be intercepted : OB1D

EDescrip

.
.

-
.

EInstead of that microinstruction, insert

11A6:

=1011

tion of problem :

Patch no. 097 packes up EDITPC for RESOPR restarts.

fFiche 1
' . VAX11/780 Microcode
PCS microcode pasches : Patches first included in WCS123

;Date

Frame (16 Sequence 197
: PCS 01, FPLA CE, WCS124 Page

Patch no. 098

This

patch unpacks from R4 as packed from patch 097 and restarts

the instruction PROPERLY,

RCLT13_Q.AND.KL.FFJ,
SC_FE.SWAPD,D.BYTES?

;101

D _DAL.SC,Q D.AND.KL.FFJ,
LAB_RLR23,J/ED.PA.98

;1111
B_RLR4J,Q_RCR41.SC_KL.FFFO]

D_DAL.SC,RCROI_Q.AND .KL.FFFF]

AND.KL.FF],

O O

D.
X

£_D.SWAP,PC_Q+PC.FE_KL.FFFO]

$C_D.LAB_RIRS]

RCRSI_LA-K[.1]

STATE_SC.VIA.KMX,
D_RLR2],Q_RCR2],SC_FE

D_DAL.S7,R[R4]_O0

RCR41_D.AND.K[.7F].BYTE,D_Q

SC_FE,SWAPD,J/ED.PA.98.A

here the code which works :

Save fill char.

Unpack stuff, check exp flag (pat 98)
Flag not set - RO unpack valid.
Rejoin PCS unharmed.

Flag s=t - unpack R4.

Simulate FPDUNPACK.
Restore RO.

Get out PC delta. .
D has what was saved at FPD time.

*xx P( reset wxvx =16 for shifting.
STATE on its way home.

Move dst addr pointer back one.

State restored.
Set up to rejoin P(S.

txtract 2nd MSByte for src len.
Get rid of MSB, restore D.

Rejoin P(S to finish restoration.

196
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D 16
I1-ESOAA=124.0 : FORKS .MIC [600,1204] FORKS.M 14~Jan~-82 Fiche 1 frame D16 Sequence 198

: PIW124 .MCR 600,1204] AICROZ2 1L (03) 14~Jan-82 15:30:16 VAX11/780 M1crocode : PCS 01, FPLA OE, W(CS124 Page 197
; FORKS .MIC [600,120-] FORKS.MIC

:7130 .T0C 'TORKS mIc'

7131 .TOC 'Revision 1.2'"

;7132 P. R. Gu1lbeult

7133
;7134 .NOBIN
:;}gg .REGION/0000,OFFF ;Lower 4k for PCS
7137 .10 " Revision History''

;7139 01 Remove absolute jumps.
; ; Change macro names that deal with condition codes.

:7141  : 00  Create this file by merging AFORK.MIC, BFORK.MIC, and CFORK.MiC
;}2% : Start of history

;7144 _BIN ..
;7145 NOLIST ;:Disable Listing of PCS code for quickie assemblies




—

U 0000,

U 0001,

u 0002,

u 0003,

U 0004,

U 0005,

U 0006,

u 0011,

u 0007,

E 16
1Z-ESQAA-124.0 : FORKS .MIC [600,1204] I-stream decode forl4-Jan-82 Fiche 1 Frame E16 Sequence 199

: PIW124 .MCR 600,1204] MICROZ2 1L(03) 14~Jan=82 15:30:16 VAX11/ZBO Microcode : PCS 01, FPLA OE, WCS124 Page
; FORKS .MIC £600.1204] I-stream decode forks : A-FORK for VAX [ istructions
;;}29 .Toc ' I-stream decode forks : A-FCRK for VAX Instructions'’

;7148 ;Control passes to this point from any "'IRD’' state.

;7149  :The state of the data path is :

;7150 LA = Register selected by bits <3:0> of IB byte 2

; : LB, VA, & D = Register selected by bits <3:0> of IB byte 1
Q Instruction stream data, if any

Address of next specifier

)
~
—
b
N

Siean

;7155  000: : :
;7156  A.FORK: D_Q, ;S*# SHORT LITERAL
FC00.003F ,01F0,F847,0000,0200 ;7157 B.FORK 26O RIGHT TO NEXT EXECUTION POINT

;7159 001: M ;RESERVED MODE
57160  RSVMOD: RCLTO] KL.7].LEFTZ2, ;SETUP _TRAP VECTOR ADDRESS
0078.0038,5D80,F980,0000,08FC ;7161 J/EXCPT ; AND TAKE A FAULT

;7164 002: M :
;7165 RC(L;TOJ_Q. ;QUAD/DOUBLE. PUT FIRST WORD IN TO

D_O. ;CLEAR SECOND WORD
0F01.,203C.0180,F980,0000,0065 ;7167 J7A.1 ;AND GO ON TO B FORK

;7169 003: ; H
0000.003C,0180,F800,0000,0001 ;7170 J/RSVMOD ;RESERVED MODE

:7172  004: H :
F000,003F ,01F0,F847,0000,0200 ;7173 B.FORK - ;REGiSTER. GO RIGHT ON TO B FORK

;7175  005: :
0000.003C,0180,F800,0000,0001 ;7176 J/RSVMOD

;7178  006: ; :
0001.003C,0180,F980,0000,0011 ;7179 RCLTOI_D ;GET LOW-ADDR WORD TO TO

0800,003C,0180,F860,0000,0065  :7182 D_R(PRN+1),J/A.1 *GET SECOND PART

;7184 007:
0000,003C,0180,F800,0000,0001 ;7185 J/RSVMOD

198 .



17~ES0AA=124..0
: PIW124.M(R 60012041
: FORKS .MIC [600.1204)

U 0008,

U 0009.

U 000A,

U 0008,

U 000C.

U 006C,

U omD'

U 000F,

U 0022,

0001 .,083C.0180,F800,0200.0094

0019.0818,1580,F8D8,0000,0094

0819,0804,1580,F8D8,0200,0094

0019,0018,1180,4CD8,000,0008

0061.C03D.,0180.F988,0000,047E

0811.0814,0180,F800,0200,0094

D805,2814,0180,F800,0200,0094

0005.2014.,0180,F800,0200,0022

0000,003¢,0180,4000,0000,0008

; FORKS .MIC £600,1204]
MICROZ 1L(03)

M 1228282232323 32 2222288002202 ft02 220 s s sttt issssss

; * Patch no. 051, PCS 000F trapped to WCS 1179 =

M 12222222222 Rs st ssR st it 2R diss s

b[LONGJ_CACHE,J/A.D1 $GET INDIRECT. GO USE IT AS ADDR

F 16
I-stream decode forl4~Jan-82 Fiche 1 Frame F16 Sequence 200

14~Jan-82 15:30:16 - VAX11/780 M1crocode : PCS 01, FPLA CE, WCS124 Page
I~stream decode forks : A-FORK for VAX Instructions .
sA=FORK SPECIFIER EVALUATION. CONTINUED
008: H - ;
A.D1:  VAD, . (R) MODE.
DATA.TYPE?,J/A.M
009: :
R\PRN) D+K[SP1.CON].RLOG, ;(R)+ AUTO INCREMENT
DATA.TYPE?,J/A.M ; USE UN-INCREMENTED ADDR IN DEVA
00A: ; :
R(PRN) _D-KLSP1.CONJ.RLOG, ;=(R) AUTO DECREMENT
DEVA_ALU, ; USE DECREMENTED ADDR
DATA. TYPE’ JZA.M
00B: ; H
R(PRN) D+K[.4].RLOG. s3(R)+ AUTG INCREMENT DEFERED
DCLONGI_CACHE,
J/A.D1
; L 8322224223323 3322323222323 3 8238222332343 38422823828¢23 3
; * Patch no. 050, PCS 0008 trapped to WCS 1178 «
; 1323223332322 33232323233 332322 37 244332223232 22232233¢224
00cC: : .
RC[T?J D.CTX, ;INDEX MODE, CONTEXT SHIFT INDEX -
CALL, J7ASPC . AN GO EVALUATE BASE OPERAND ADDRESS
06C: :
D&VA D+LC, ;COMPUTE INDEXED BOA
DATATTYPE?,J/A.M JAND FINALLY GET THE OPERAND
00D: : H
DEVA_Q+LB.PC, ;D(R) DISPLACEMENT MODE.
CiR.TB.SPEC, ;DISCARD THE SPECIFIER
DATA.TYPE?,J/A.M ;GO0 GET THE OPERAND
00F : :
VA Q+LB.PC, ;aD(R) DISPLACEMENT DEFERED
CLR. IB.SPEC ;DROP THE SPECIFIER

199 .



ZZ-ESOAA-124 0
s PIW124.MCR 600,1204]
 FORKS .MIC [600,1204]
U 0014, 0000,003C,0180,F800,0000,0001
u 0015, 0000.003C,0180,F800,0000.0001
U 0016, 0000,003C,0180,F800,0000.0001

U 0017, 0000,003C,0180,F800,0000,0001

U 0018, 0000,003C,0180,F800C,0000,0001

U 0019, DC14,0838,61C0,F800,0000,0065

U 001A, 0000.003C,0180,F800,0000,0001

U 0018, DC01,283C,0180,F800,0200,0094
u 001C, 0000.,003C,0180,F800,0000,0001

u 0010, 0000.0G3C.0180,F800,0000,0001

U 001F, F001,283C,01F0,F386,0000,0090

; FORKS .MIC [600,1204]
MICROZ 1L (03
I-stream decode forks

;7233
34

G 16
I-stream decode fori4-Jan-82
14~Jan—82 15:30:16
: A=FORK for VAX Instructions

iche 1 Frame G16
VAX11/780 M1crocode :

quence 20i

PCS 01, FPLA OE, WCS124 Page

sHERE ARE VARIANTS OF THE A~FORK ENTRY POINTS FOR R=PC

014:

J/RSVMOD
015: :

J/RSYMOD
016: :

J/RSYMOD
017: :

J/RSVMOD
018:

J/RSVMOD
019: :

b_a,

Q_PC,

CLR.IB.SPEC,

DATA.TYPE?, J/A I
01A: ;

J/RSYMOD
018: :

VA_a,D_a,

C_R.IB-SPEC,

DATA.TYPE? ,J/A.M
01cC: :

J/RSYMOD
01D: :

J/RSYMOD
01F:

RC[TOJ

o_IB.DATA,

(CR.IB. COND

PC_F(C+4,

IBTTEST?, /A 10

éPC REGISTER MODE

éILLEGAL REGISTER MODE, R=PC

éPC QUAD REGISTER MODE

éILL[GAL QUAD REGISTER MODE, R=PC
é(PC)

;(PC)+ IMMEDIATE MODE

:GET PC_IN CASE ASRC

IRD CLEARED THE LITERAL, GET THE SPEC
: LOOK OUT FOR ADDRESS SOURCE

“=(PO)

$@(PC)+ ABSOLUTE MODE

* INDEX MODE, R=PC

*NESTED INDEX MODE. R=PC

1QUAD IMMEDIATE

;GET SECOND LONGWORD OF LITERAL

;THROW IT AwAY
;ADVANCE PC
sMAKE SURE IT'S ALL THERE

200 |



[

0030,

0034,

005A,

0038,

0060,

0061,

0062,

27-ESQAA-124.0 ; FORKS .MIC [600,1204]
; PTW124 .MCR 600,1204] MICROZ2 1L(03)
; FORKS .MIC [600,1204]

0000.003C.0180,F800,0000,0F 8F

0814.0038.0180,F800,0000,005A

0019,0000,0580,F801,0200,0439

0000,002C.0180,F800,0000, OF 8D

0000,903D,0180,7800,0000, 0E64

0000,003p,0180,F 800, 0000,0880

F80C,003B,01F1,F857,7398,£000

‘ H 15
I-stream decode forl4é-Jjan-82

Fiche 1 Frame H16 Sequence 202

14~-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA CE, W(S124

I-stream decode forks : A=-FORK for VAX Instructions

;JHERE OFF A-FORK WHEN THERE IS A TRAP, INTERRUPT, OR CONSOLE REQUEST UP

:020:

*NO SUCH CONDITION

sSEE TP FAULT ROUTINE
;TRACE TRAP PENDING

sNO SUCH CONDITION

sNO SUCH CONDITION

P INTERNAL INTERRUPT REQUEST

sHALT PENDING
;UNDC EXTRA PC ADVANCE

$SET PC TO NEXT INSTRUCTION TO DO
;GO TO HALT LOOP

*SBI INTERRUPT REQUEST

: 37020
:024: :
: J/TRACE
;028: :
: J/7028
;02¢C: :
: J702¢C
030:
FO.ABS.30:
2/INTRPT
034:
FO.ABS.34:
D_PC
BCRVA D-K[.13.
J/CONS.HALT
038:
FO.ABS.38:
J/INTIO
;03C: ;
: J/ARITHT

;SEE ARITHMETIC TRAP ROUTINE
JARITHMETIC TRAP

JHERE OFF A-FORK IF INSTRUCTION BUFFER DOES NOT HAVE ENOUGH DATA

SSTOPPED WITH TB MISS. GO FILL T8

*STOPPED 'TH AN ERROR

060:

FO.ABS.60:
;00
(ALL,J/IB.TBM

061:

FO.ARS.61:
CALL.J/IB.ERR

062: ;10~--

IRD: IRD

‘WAITING FOR DATA. LOOP ON IT

Page 201



2Z-ESOAA-124.0

; FORKS .MiC [600 12041
; PTW124.MCR 600,1204]
: FORKS .MIC [600,12043

ICRI2  1L(03)
I-stream decode

U 0094. FO00.CO3F,01F0,5847,0000,0200 ;7331

u 0095, 0000.c03C,2180,5800,0000,0064 ;7335

U 0097, F000,003F,01F0,F847,0000,0200 ;7338

U 0064. 0001,007C,1580,8083,0000,0073 ;7343

U 0073, FOO0,003F,01F0,4047,0000,0200 ;7347

u 0090, 0000,003p,0180,F800,0000,0E64 ;7354

U 0091, 0000,0030,0180,F800,0000,0880 7357

U 0092, F000,083C,01F0,F800,0000,0090 ;7362

U 0093, pC14,0838,01C0,F800,0000,0065 7368

U 0065, FO00,003F,01F0,F847,0000,0200 ;7371

U 0067, £819,0C03,15F0,F847,0000,0200 ;7375

I 16
I-stream decode forl4-Jan-82

1 Frame |

Sequence 203

Fiche 116
VAX11/780 Microcode : PCS 01, FPLA CE, WCS1Z24

;GET HERE BY DATA.IYPE?
;NORMAL B, W, L, OR F DATA
;GO EVALUATE SECOND SPECIFIER

*QUAD OR DOUBLE, GET TWO LONGWORDS
;FIELD SOURCE DOESN'T OCCUR ON A=-FORK
*ADDRESS SOURCE IS ALREADY IN D

*SAVE FIRST PART OF QUAD/DOUBLE OP

14~-Jan~82 15:30:16
forks : A~FORK for VAX Instructions
JHERE FOR THE SECOND AND SUBSEQUENT STATES OFF A~-FORK
=100 ;00
AM: D_CACHE. INST.DEP,
B.FORK
;01
D_CACHE. INST.DEP,
J7A.MQ
=11 ;1
B.FORK
A.MQ:  RCLTOID.
ID_D. SYNC.
VA VA+4

;HERE FOR_QUAD/DOUBLE I~STREAM LITERALS

g[LONG] CACHE,

Page

;THROW IT ONTO BUS FOR ACCEL TO GRAB
; AND ADDRESS SECOND PART

*GET SECOND PART

;GO TO NEXT SPECIFIER

;THE FIRST LONGWORD OF LITERAL ]S IN TO ALREADY, WE'VE TRIED TO READ THE
; SECOND LONGWORD, AND HERE WE TEST TO SEE IF WE GOT IT.

=00
A.IQ:

=101
A.l:

;00
CALL,J/1B.TBM

;01
CALL .J/IB.ERR

;10
Q_IB.DATA,
CCR.1B2-5,
IB.TEST?.J/A.10Q

(LR. IB.SPEC,
DATA.TYPE?

8.FORK

D_D-KLSP1.CONJ,
BTFORK

*ISTREAM HAD A TB MISS

‘1 BUFFER STOPPED FOR AN ERROR

;IB IS WAITING FOR DATA TO ARRIVE
:STALL WAITING FOR THE DATA

;LOOP UNTIL IT ARRIVES

60T IT

;GET PC _IN CASE ASRC

;CLR SPECIFIER

;BEWARE ADDRESS SOURCES

;ASRC+VSRC =0
;NORMAL, OPERAND IS SET UP

;ASRC+VSRC =1

;GET BACK TO UN-~INCREMENTED P(

. AR AR AN AR AR AR AR N AN AN RAAN AR RAA A AN RN AN

; * Patch no. 045, PCS 0067 trapped to WCS 11€D «

M 12828882220 80daRs0t Rt ittt iRttt st

202



12-ESOAA-124.0 ; FORKS .MIC L[600,1204]
; P1W124.MCR 600,1204] MICRO2
; FORKS .MIC [600,1204]

U 0080, 401C,C00C,0180,F805,4070,0062

U 0084, 400C,C00C,0180,F805,4070,0062

U 00€0O, 401C,C00C,0180,F8(5,4070,0062

U 00C4, 400C,C00C,0180,F8(5,4070,0062

1L (03)
I-stream decode forks

J 16
I-stream decode forl4-Jan-82 Fiche 1
14-Jan-82 :30:16 VAX11/780 Microcode :
: A~FORK for VAX Instructions

;A-FORK OPTIMIZATIONS: SHORT LITERAL-REGISTER, AND REGi>TER-REGISTER
HERE FOR CERTAIN INTEGER INSTRUCTIONS WHICH DO NOT WRITE A DESTINATION,

; NAMELY BITR, BITW, BITL, CMPB, CMPW, (MPL
: WITH THE FIRST SPECIFIER SHORT LITERAL, AND THE SECOND REGISTER MODE.

Frame J16 Sequence 204

PCS 01, FPLA QOE, WCS124 Page

080:

ALU LACINST.DEP]IQ,
SET-CCCINST),
CLR.1BO-1,
PC_PC+2,

J/IRD

;OPERATE REGISTER AGAINST LITERAL
; SET THE CONDITION CODES IN PSL
;STEP OVER OPCODE & SRC2

sKEEP PC_IN SYNC

;GO TO NEXT INSTR

HERE FOR INTEGER INSTRUCTIONS WHICH DO NOT WRITE A DESTINATION,

; NAMELY BITB, BITW, BITL, (MPB,

MPW, CMPL
: WITH BOTH SPECIFIERS INDICATING REGISTER MODE OPERANDS.

084 :

ALU LACINST .DEPILB,

*PERFORM COMPARE-TYPE OPERATION

SET.CCCINST), 2SET CONDITION CODES IN PSL
(LR.IBO-1, ;DROP OPC & SRCZ2 SPEC
PC_PC+2,

J/IRD

HERE FOR CERTAIN INTEGER AND BOOLE INSTRUCTIONS WHICH WRITE A DESTINATION,
NAMELY ADDx2, SUBxZ2, BISxZ BICx2, XORx2, MNEGx, MOVx, MCOMXx

:FORx=BULANDADUC SBWC

; WITH THE FIRST SPECIFIER SHORT LITERAL, AND THE SECOND REGISTER MODE.

0Co:

ALU_LACINST.DEPJQ, :SL-R OPERATION

R(SP1) _ALU, sRESULT INTO DST REGISTER
SET.CCTINST). sSET CONDITION CODES ACCORDINGLY
(LR.IBO-1, ;DROP OPCSDE & DST SPEC

PC_PC+2,

J/IRD

HERE FOR CERTAIN INTEGER AND BOOLE INSTRUCTIONS WHICH WRITE A DESTINATION,
NAMELY ADDx2, SuBx2, BISxZ2, BICXZ XORxZ2, MNEGx, MOVx, MCOMx

.'FORx=B W, L, AND ADWC, SBWC

: WITH BOTH SPECIFIERS INDICATING REGISTER MODE OPERANDS.

0Cé:

ALU_LALCINST.DEPILB, *R-R OPERATION

R(SP1) _ALU, :RESULT TO DEST REGISTER
SET.CCTINST), ;CC ARE INSTR DEPENDENT
(LR.IBO-1, ;GO TO NEXT INSTR

PC_PC+2,J/IRD :

203



K 16
1Z-ESQOAA=124.0 ; FORKS .MIC F%90,1204] I-stream decode forl4-Jan-82 Fiche 1 Frame K16 Sequence 205
: PIW124 . MCR 600,1204] MICRO2 1L(03) 14=Jan-82 15:30:16 VAX11/780 ‘“hcrocode PCS 01, FPLA OE, WCS124 Page
: FORKS .MIC [600,1204] I-stream decode forks : A=FORK for VAX Instructions

;7628  ;HERE FOR CERTAIN SINGLE-OPERAND INTEGER INSTRUCTIONS,
17429  : NAMELY INCx, DECx FOR x=8, W,
;7430  © WITH THE SPECIFIER IN REGISTER MODE .

27431
;76432 0CZF: : s (5=-CLASS)
27433 INC.R: )
$7434 DEC.R: R(PRN) DLINST.DEPJQ," :OPERATE ON THE REGISTER
27435 SET.CCTINST), *PSL CC SET ACCORDINGLY
27436 CLR.IB.OPC, :GO TG NEXT INSTR
27437 PC_PC+1, :BUMP PC ACCORDINGLY
U 002F, CO1D.CQ0C,0180,F8DC,4070,006¢2 ;;gg J/IRD
;22(1) _:HERE FOR SOBGTR. SOBGEQ WITH DESTINATION REGISTER
17642  O2E: :
:7443 SOB.R: RCPRN) D—KL.11. RLOG. *DECREMENT REGISTER
27444 ser CCTLONG) , :PSL CONDITION CODES GIVE BR CONDITION
27445 Q_IB.BDEST, :GET BDEST
;7446 PT_PC+1, ;STEP PC PAST 1IT
U 002E, 7019,0804,05F0,F8DC,0070,00E0 ;ﬁg IBTTEST?
17449 =00 :00 :
U 00EO, 0000.003D,0180,F800 0000,0E64 ;zgg SOB.R1: CALL,J/IB.TBM
17452 ;01 :
u 00E1, 0000,003D.0180,F800,0000,0880 ;Zgz CALL.J/IB.ESR
17455 :10
27456 Q_IB.BDEST, -UAIT FOR I8 TO GET BDEST
U 00E2, 7000,083C.01F0,F800,0000,00EC ;Zgg IB TEST?,J/SO0B.R1 :LOOP ON IT
17459 11 : ;
- 7460 Q_Q+PC, :COMPUTE BRANCH DESTINATION ADDR
$7461 CCR.IB.SPEC, *DISCARD BDEST FROM BYTE 1
U 00E3. D015,3A14.01C0,F800,0000,0163 ,-;zgg PSL.CC?,47508.2 SDECIDE WHETHER TO BRANCH
E;zgg :HERE FOR BLBS, BLBC IN REGISTER MODE
$7466  OAE: :
27467 BLB.R: ALU DCINST.DEPIKL.13, STEST LOW BIT OF REGISTER
17468 CLKZUBCC, :SET ALU Z FROM IT
27469 Q_IB.BDEST, :GET BRANCH DESTINATION FROM IB
:7470 PC_PC+1, :STEP PC OVER IV
U O0AE, 7019.080C.05F0,F804,0010,0388 ;2;12 IBTTEST?,4/BLB. 1 SWAIT FOR IT IF NECESSARY
;2;2 ;HERE FOR TSTB, TSTW, TSTL IN REGISTER MODE
27675  OQAF: .
17476  TST.R: ALU_D,SET.CCCINST), ssr CC ON REGISTER
U O0AF, C001,C03C.0180,F804,4070,0062 ;2% CLRTIB.OPC,PC_PC+1,J/IRD $GO TO NEXT INSTRUCTION
17479  0A9: :
“7480 TSTF.R: ALU o ser CCCINST), sTEST FLOAT/DOUBLE ON REGISTER
17681 CHKTFLT.OPR. :FAULT IF RESERVED OPERAND

U 00A9, (001,C03(,0180,F804,4870,0062 ;7482 CLR. IB OPC, PC _PC+1,J/1RD ;GO TO NEXT INSTRUCTION




IZZ-ESOAA-124.0

(o]

&

: PIW124.MCR 600,1204]
; FORKS .MIC [600,1204] I-stream decode

‘U 0082, 0814,0038,0180,FA70,0000,0076

U 00CA, C000,003C,0180,F804,4000,0062 ;7528

; FORKS .MIC [600,1206]
MICRO2 1L(03)

U 0076, 0018,0004,1180,FAF0,0200,00A6 ;7493

U 00A6, 0000,003C,0180,3000,0000,00(8 7496

U 00C8, 2015,2014,0180,F801,4200,00A8 ;7505

00CcD, 2015.2014,0180,F801,4200.00A8 ;75170
00CE, 2015,2014,0180,F801,4200,00AB ;7514

U 00AB, 0000,003C,0180,6004,0000,0062 .7518

U 00C9. €000,003C,0180,F804,4000,0062 ;7524

L 00CC, C000,003C,0180,F804,4000,0062 7532

L 16
I-stream decode forl4=-Jan-82 Fiche 1 Frame L16 Sequence 206
14~Jan=-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA QOE, WCS124
forks : A-FORK for VAX Instructions
+HERE ARE EXECUTION STATES OFF A~FORK

;HERE FOR BSB3, BSBW
;BRANCH DISPLACEMENT IS IN Q, SIGN EXTENDED BY THE INSTRUCTION BUFFER

082:

BSB:  LAB_RISP], “SETUP SP FOR PUSHING PC
b_PT “GET PC READY IN
RCSPIRVA_LA-KL.4].RLOG SPUSH SP
CACHE_DCLONG) “STORE THE OLD PC

s AND FALL INTO SUCCESSFUL BRANCH

JHERE FOR ''SUCCESSFUL'' BRANCHES (THOSE WHICH CHANGE PC)
;BRANCH DISPLACEMENT IS IN Q, SIGN EXTENDED BY THE INSTRUCTION BUFFER

0C8: :
BIRVA_Q+PC,
FLUSHIIB,
J/IB.FILL
0Ch: :
PC&VA Q+PC,
FLUSHTIB,
WIB.FILL
OCE: :
BR: PCRVA Q+PC, *ADD DISPLACEMENT TO PC
FLUSHTIB
IB.FILL :PC_PC+1. ' 1SKIP PC PAST OPCODE OF NEW INSTR
D6Ab. 1B J/IRD SFILL I8 WITH NEW INSTR
:HERE FOR *FAILURE'* BRANCHES (NOP'S)
0C9: : b4
tLR.IB.OPC,
PC_PC+1,J/1RD
OCA: ; —
{LR.I8.0PC,
PC_PC+1,J/1RD
0CC:

CLR. IB.OPC, *BRANCH FAIL, GO TO NEXT IN LINE
PC_PC+1,J/1RD :

Page 205
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