22-ESQAA-124.0 ; DECMAL.MIC [600,1204] Decimal strin? 14 ~Jan-82 . Fiche 4 Frame Bl Seguence 619
; PTW124.MCR 60012041 MICRG2 1L(03)  14-Jan-82 15:30:16  VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 618
* DECMAL.MIC [600.1204]1 - Decimal string : FAULT PARAMETER SAVE-ROUTINES
;23625 : .
123626 =100  :BRANCH ON 1.PART AND FINISH-BITS OF STAIE
: 2367 :100- . H
: 23628 ALU_0(A) ,RIR15I_ALU, : CLEAR R15
U OEA4, 0003,003C.0180,FAF8,0000,0180 :%3629 J{8¥vco * READ DIVIDEND INTO ID-REGISTERS
: 23631 vA_RLSP1,5C_K[.30], * INITIALIZE VA AND ID-POINTER
U OEAS, 0000,003C,79F3,FA70,0284,6854 :gggg% ngéa/oxv.Rz ; AND COUNTER
' : 23634 NCT PART OF INITIAL BRANCH.AS ‘‘10°* SHO'ILD NOT OCCUR
123635 DIV.RS: ID(SC)_D,VA_VA+4 : STO.  IN ID-REGISTER
23636 SC_SC+T,ALU0+a+1,0_ALU, :  INCREMENT COUNTER AND POINTER
U OEA6. 001F.0110,01C0.3403,0080.C854 ;ggggg z;i%/oxv.n4
23639 =111 ALU_RCLTS],D_ALU.LEF12, ’
U OEA7. 0879.0038.0180.F928,C000,0C46 ;g%gzg D J/DIVS2 : WRITE LAST BYTE OF QUOTIENT
123642 =0 BRANCH ON ALU 2-BIT ’
;23643 ;0= s
123644 DIV.R4: DLLONG] CACHE.WCHK, * READ LONGWORD OFF THE STACK
;23645 ALU_a-k[.3],CLK.UBCC, : CLOCK COUNTER
{U 0854, 0019,2000,0080,5009,0010,0EA6 ;%%gzg J{DIV.RS
153648 b_RIR4],CLK.UBCC BYTE, 1 GET QUOTIENT LENGTH
|U 0855, 0800,973C,0180,FA20,0010,0606  :23649 STATE3-0?,J/DIV.R6 : TEST FOR INTERRUPTS

;22650 =:END . ;
;23651 =011+  ;BRANCH OM DIV.INTRPT. BIT OF STATE

:23652 : :
:%gggz DIV.R6: :01§§ren HERE AFTER READING DIVISOR AND DIVIDEND FROM MEMORY
+ 23655 ALU_D~KL.11,D_ALU, ’
U 0606, 0819,0000,0580,F800,0000,0CB8 :%%ggg J{g%!.R?
U 060, 0000,003C,0130,F800,0000,0189 Eggggg b J/pIvCl : RETURN AFTER AN INTERRUPT
U 0CBB, 0000,003C,01C0,FA28,0009. 0CBC Eg%ggg DIV.R7: @_RLRS] *  GET QUOTIENT-ADDRESS
123662 ALU_Q-K[.13,RIRSI_ALU, : DECREMENT QUOTIENT-ADDRESS
'J 0CBC, 0019,2000,0580,FAA8,0000,0C42 :ggggz J/DIVSAV * JOIN ROUTINE TO WRITE QUOTIENT-BYTE

;22565 .LIST ;Re-enable full listing




c 1
ZZ-ESOAA-124 0 : RPPR _.MIC [600,1204] RPPR.MIC 14-Jan~-82 Fiche 4 Frame C1 Sequence 620
; PIW124.MCR 600,1204] gfl)gROZIC1L(O3) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, W(S124 Page 619

: RPPR .MIC £600.12043

:23666 .T0C 'RPPR.MIC"'
;23667 .TOC ‘Revision 0.4

123668 P. R. Guilbault
:23669
;23670 .NOBIN .
523671 .T0C “ Revision History''
- 1:23672 .
223673 ; 00 Start of history
s 23674

;23675 .BIN . .
;23676 .NOLIS ;Disable lListing of PCS code for quickie assemblies




: RPPR

U 0088,

U 0CLO,

U 0cc1,

U occe,

ju occ1,

U 0cce,

U 088D.

U OBSF,

U 0462,

U 0466,

ZZ-E SOAA-124.0
; PIW124.MCR

MICRO2

600 ]
-mIC £600,12043 RET,

0000,G03C ,3DFO,2E68,0200,0CC0

0019.2Q24.C1 €0.F803,0000,0cC1
0078.0038,8380,4180,0000,0CC2
081F ,9814,65E0,F803,0084,688D
0078,0038,8380,4180,0000,0CC2
081F ,9814,65€E0,F803,0084,688D

0DC0,0p3C,3D87,3C03,0000,0462

0000,003C,0180.,F800,0000,0106

0811,0034,0180,F903,1498,6(C3

0811,0034,0183,F903,1498,6(C3

R&R MIC [600 1204]

1L (03)

;23677
23678
79

; 23680

; 23683

23686

23716

D
RET, PUSHR, and POP14-Jan-§>
14-Jan-8é 15:30:16
PUISHR, and POPR

.T0C

.
[ ]

088:
RET:

<

' RET, PUSHR, and POPR

n Fiche 4 Frame D1 S
VAX11/780 Microcode : PCS 01, FPLA OE, WCS124

621
Page 620

: RET"'
RET — RETURN FROM CALLG/CALLS SUBROUTINE - ENTER FROM A FORK.

{AB_RLCFP], VA_LA, Q_IDLPSL]

* LOAD VA FROM FP AND GET PSL

;s RARXRRAANXARRARRNARR AR AARRRARRARRAARLIARE AR AR RAAL

; * Patch no. 010, PCS 0088 trapped to WCS 114A =«

s RRARAAAAARKARRARANARARAARARAARAAAR AR AA R ARk

=1101

=01

RET.O:

VA_VA+¢, Q_Q.ANDNOT.KL.FFFFJ

[ 4

BLLONG] CACHE
RCCTOI_RC.3FFI.LEFT2, SI/MUL-

4

ALU D OXT[BYTEJ+Q D_ALU, @ D,

uxcwiTwrwzmw

[ 4
&
L
o

Ne %

Ve %o N

DCLONG

RC[TOJ R[ 3rri LEFT2, SI/MuL-
ALU D.OXTCBYTEI+Q, D ALU, @D,
VA_VA+4, SC_K[.103, B.BYTES?

;0

IDLPSLI_D. D_DAL.SC, VA_VA+4,

$S_08SD_0. 0312, J/RET.D

21

J/RSVOPR

W %

;0

D_D.AND.RCLTO1, STATE_D(EXP),
ST_D(EXP) (A),

VA_VA+4, CLK. .UBCC, J/RET.1

Be Ve %o VeV

B

D_D.AND.RCLTO], STATE_D(EXP),
SD_NOT.SD, SC D(EXP) (R),
VA_VA+4, CLK.OBCC, J/RET.1

®e Ve N N

* BUMP VA TO PSW/MASK, CLR PSL<L>

* READ IN PSW/MASK
- RCLTO] GETS OFFF

FORM NEW PSL IN D, Q<31:16> GETS MASK
0CC1 ;23689 VA_VA+4, Q_Q.ANDNOT.

; READ IN PSW/MASK

RCLTO] GETS OFFF

FORM NEW PSL IN D, Q<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>, TELT MASK<15>

NASTY MAN - PAPA SPANK!

PSL<31>-O (NOT COMPATIBILITY MODE)
MASK<15>=0

D=MASK<11:0>, STATE=MASK<14:7>,

SC = MASK<14:7> ALSO

SET Z ON MASK<11:0>

MASK<15> = 1
D=MASK<11:0>, STATE=MASK<1/:7>,
SET SD TO MASK<15>, SC = f.4Sk<14:7>
SET 7 ON MASK<11:0>




u 0CC3,

iU 0858,

ju 0859,

U OEAA,

|u OEAB,

U OEAE,

U OEAF,

U OEB3,
U OEB7,
U 0CC4,

U 0ccs,

22-ESOAA-124.
: PTW124.MCR 600,12043
P RPPR  .MIC [600.1204]

0 . -MIC [600,1204]

0000,013C,5982,F983,0114,4858

0210,0C39,19C0,F900,0084,6EC4

0018,1238,21C0,F900, 1400,4EAA

0011,3610,01C0,FAF0,0200,0EB3

0019,2014,0DC0,F800,0000, OEAE

0011,3614,01C0,FAF0,0200,0EB3

0019,2014,09C0,F800,0000, OEAE

0F18,0014,0180,F8010,0200,0CC8
0000,803C,0180,4000,0000,0CC4
081B.,8014,0580,F800,0000,0CC5

0118,0014,0180,F800,0200,0CC8

] MICRO2 1L (03)
RET, PUSHR, and POPR

RET, PUSHR, and POP14-Ja
) u'.-Jan;g; 15:30:16

RET.1:

:0

=010

RET.2:

=+011

RET.4:

ss SD, FE_SF.ANDNOT.KL.7F],
ZLR .UBCC, “VA_VA+4, RCLTO] LA

;0
Q_R C[TOJ SC_K[ZERO],
D_D.RISHT2, MUL?, CALLIMPOP]

41
LC_RCLTO], @ KC.141].
STATE_STATE .ANDNOT.FE. EALU?

;00

ALU_Q+LC+1, RESPI_ALU, Q_ALU,
VA_ALU, STATEZ-4? J/RETZ4

;01

n=-82 Fiche &4 Frame E1
VAX11/780 Microcode :

[ FETE TR Y]

Yo %e Ve LT TR

Se %5 e

Q_Q+K[.3

Se

22
PCS 01, FPLA OE, WCS124 Page 621

ISOLATE MASK<14> IN FE<7> & SET EALU.Z
SAVE FP FOR MPOP, VA —-> 1ST SAVED REG
TEST IF MASK<11:0> ZERO

MASK NOT ZERO
SET UP FOR_MPOP
AND CALL IT

MPOP RETURNS HERE, OR MASK=0
Q=FIXED STACK FRAME LEN, LC=BUMPED FP
CLEAR STATE<?7>, TEST MASK<15:14>

TEST OLD_ SP ALIGNHENT (EALU.N=0)
MASK<15:1

SP = BUHP*D FP + STACK DELTA + 1
TEST FOR CALLS/CALLG

; MASK<15:14> = 11

LYR ]

;10
Q_a+LC. RLSPI_ALU, VA_ALU,
STATE?=4?,” J/RET.4

Se Ve &,

1
Q_0+K[.2], J/RET.2

;0
VA_LA+K[.8]1, D_0, J/RET.6

21
DCBYTE]_CACHE

D_D.OXTLBYTEI+KL.13]

D_D.LEFT2, VA_LA+KL.83

RE-UNALIGN THE STACK DELTA

MASK<15:14> = 00
SP = BUMPED FP + STACK DELTA
TEST FOR CALLS/CALLG

MASK<15:14> = 10
RE-UNALIGN THE STACK DELTA

; BRANCH ON STATE<6>
: STATE<6>=0 - CALLG
;2 LA STILL HAS FP, REMEMBER?

STATE<6>=1 = CALLS

GET ARGUMENT COUNT
* D = ARG COUNT + 1
* D = LENGTH OF ARG LIST. VA-=> SAVED AP




F 1
PUSHk, and POP14-Jan-82 iche 4 Frame

ZZ-ESOAA-126 0 : RPPR .MIC [600. 1204] RET, F1 Se ce 623
; PTW124.MCR 600,1204] MICRO2 1L(03) 14~Jan-82 15:30:16 VAX11/780 mcrocode : PCS 01, FPLA OE, WCS124 Page 622
: RPPR .MIC [600.12043 RET PUSHR and POPR ~: RET
3;;;8 :HERE TO FINISH RET BY RESTORING AP, FP, AND PC
Py ]
;23760 : :
u 0Cc8, 001D,0014,0180,42F0,0000,0CC9 :2;5761 RET.6: RCSPI_D+a, DLLONG]_CACHE s BUMP SP OVER ARG LIST, GET SAVED AP
123763 :
;23764 R[APJ D.LONG, SRESTORE ARG POINTER
ju 0cCc9, 0001,003C,0180,FAE3,0000,0CCA :2%77’22 VA_VA%4 2GET ADDR OF FP
123767 ; :
{u OCCA, 0000.003C,0180,4000,0000,0CCC .-g;gg DCLONGI_CACHE 2GET SAVED FP
123770 :
223771 QD, sSAVE FP UNTIL ALL MEMORY OPS COM _ETE
lu occc., 0000,003C,01E0,F803,0000,0CCD .%g;;% VK.VA% 2GET ADDR OF PC
223774 . H
lu 0CCb, 0000.,003C.,0180,4000,0000,0CDC .%g;;g DCLONGI_CACHE SSAVED PC
223777 H :
ju 0CDO, 2001,003C,0180,F801,4200,0CD1 .g%g PC&VA_D ,FLUSH.IB sSTART INSTRUCTION BUFFER
;23780 s
781 R[FPJ Q,LONG, SRESTORE SAVED FP,
lu 0CD1, 0001,203C,0180,62€EC,0000,0062 %g;g% LOAD. IB PC PC#1 +~J/IRD 260 DO NEXT INSTR
.23784 D ORRRAARKANRARREER AR RRARARRARR AR ARRRE AR AR AR
;23785 ; x Patch no. 068, PCS OCD1 trapped to WCS 118E =
223786 ; KAXARAAAARAARAERAXXAXARRARRRARXR AR XXX AR AKX K




;s RPPX

ZZ-ESOAA-124.0
: PIW124, HC!é 600, 1

lu 0289.

U 0299,

U 0¢Cbe2.

{u 0870,
U 0871,
U 005D,
U 005F,
U 007F,

U 0874,

U 0875,

: RPPR .MIC [600, 12043
2041 MICRO2
£600.12043

081B,4025,4580,F990,0010,0CD3

001C,2000,8D80,F800,0284,6CD2

0000,003C.0180,1000,0080,A870

0800,103D,0130,0868,0000,005D
€000,003C.0180,F804,4000,0062
0019,2000,0080,F800,0200,0874
0C14,0039,8980,3DE1,0000,0D12
0€00,003C,BDF0,2C00,0000,005D

0000,003D,0180,3270,0000,0CD9

0010,0038,01€0,F910,0000,0889

L(03)

;23787

23831

6 1
PUSHR and POP14~-J
11'.-Jan-sé 15:30:16

RET PUS!-R and POPR : PUSHR

an-82 iche lo 61 S ce 624;
VAX11/780 mcrocode PCS 01 FPLA OE, WCS124

Page

*STRIP MASK TO BITS 14-0
*SAVE FOR LATER, SET Z FOR NBYTES
16O GET NUMBER OF BITS IN MASK+4

sRETURN HERE WITH NUMB OF BYTES TC PUSH
cLOAD LAST ADDR TO PUSH

:SC GETS NUMBER OF FIRST REG TO PUSH
:DOES TB RECOGNIZE THIS ADDRESS?

sCALL SITE FOR MPUSH

sPREVENT IB ACCESS FROM MESSING TB TEST
cLOAD FIRST REG TO PUSH INTO D

sVERIFY WRITABILITY

SRETURN HERE FROM MPUSH
sGET RID OF THIS INSTRUCTION
;G0 TO NEXT

cTB HIT AND NOT ACCESS VIOLATION

.ToC RET, PUSAR, and POPR : PUSHR''
;HERE TO DO PUSH REGISTERS INSTRUCTION
;D CONTAINS MASK
289: :
PUSHR: D_D.OXTLWORD].ANDNOT.K[.8000],
RCLT2]_ALU, CLK.UBCC,
CALL ,J7NBYTES
\'/A_LA-D. SC_KL.1F]
C_SC-FE,
TEST T8.WCHK
=O .
INHIBIT.IB,
D_R(SC),
TB.TEST?,CALL,J/PUSHR. 1
¢LR. 1B.0PC,PC _PCH+1,
J/7IRD
=011%01 ;
PUSHR.1:VA_Q=K[.3], J/PUSHR.2

{ CIPC.SV]_PC. PC VA,
Ipp.sv1 B.D
CALL.J/TBF. u

B SPyparrogpy:
J7PUSAR.T

=0

PUSHR. 2: CACHE_DCLONG],

LAB_RISP], CALL, J/PSHSP

Q_RCLT21, J/MPUSH2

:Q HAS SP-1 SO VA GETS SP-4

:TB MISS OR ACCESS VIOLATION

;SAVE REGISTERS

: INRC & ID TEMPS

sWHILE FILLING IN TRANSLATION BUFFER

RETURN HERE IFF ACCESS VALID

sFINISH REGISTER RESTORE
;NOW GO START STORING

‘WRITE FIRST REGISTER
‘PUSH SP BY 4 BYTES

*GET MASK. JUMP INTO MPUSH

623




. RPPR

U 028A,

U 029A,

ju 0880,

ju 0881,

|u 0098,

ju 0099,

{u 009A,

U 0098,

U 0088,

u 0710,

u 0718,

ZZ-ESOM-‘IZ‘. 0
: PIW124.MCR 600, 1

-MIC [600.12043

081B,4025,4580,F988,1418,6CD3
001D,2014,5980,F800,1604,4880
0000,003C,01C0,0180,0000,0881
0810,1038.0180,0908,0000,0098
0200,0C3D,1980,F800,0284,6EC4

C(00,163C,0180,F904,4000,0710

0000,003C,0180,F800,0000,0098

0C14.,0039,8980,3DE1,0000,0D10

0€00,003C.BDF0,2C00,0000,0098

0010.,0038,0180,FAF0,0000,0718

F80C.0038,01F1,F857,1398,6000

; RPPR .MIC [600,1204]
12041 MICRG2 1L(03)
RET, PUSHR, and POPR

;23832

RET, PUSHR, and
14~Jan-82 15
: POPR

PCP14=J
:30:16

an-82 iche 4 Frame HIl Se?‘lem:e 625
VAX11/780 mcrocode PCS 01, FPLA OE, WCS1

Page 624

.TOC ' RET, PUSHR, and POPR : POPR'’
N POP REGISTERS INSTRUCTION - ENTER AT B-FORK WITH MASK IN D.
28A: : H
POPR: D D.OXTLWORD].ANDNOT.K[.8000], . KILL BIT 15 IN MASK
STATE AMX.EXP, RCLT1] ALV, s SAVE MASK - STATE<7> GETS MASK<14>
CLK.UBCC, CALLCNBYTES] 2 SET Z ON MASK, GO COUNT BITS
29A: . 2> RETURN - D=COUNT=%4, LA=RL[SP], Q=LA-1
STATE_STATE.ANDNOT.X[C.7F1, ; CLEAR EXTRANEOUS BITS FROM STATE
VA_O*B : CALC LAST ADDR TO POP
=0
;0 2 MASK NOT NULL
RCLTOJ_LA, Q_LA, TEST.TB.RCHK s GET SP FOR MPOP, TEST READABILITY
6_RC[T1J. INHIBIT.IB, TB.TEST? : IS THE LAST BYTE READABLE?
=011+00
: s ALL IS OK
POPR.1: VA_LA, SC _K[ZERO], D_iU.RIGHT2, ; SET UP VA AND SC FOR MPOP,
mul?, cALCCWPOP] s AND CALL IT
;01 : RETURN FROM MPOP (TB.TEST CANT COME HERE)
CLR IB.0PC, PC_PC+1, LC_RCLTOJ, ; CLEAR INST FROM IB, LATCH NEW SP,
STATE7-4?, J/POPR. 3 > SEE IF SP WAS ONE OF THE REGS POPPED.
210 s ACCESS VIOLATION
J/7POPR.2 s FAKE A MISS TO SAVE SPACE
> T MISS
POPR.2: RC[PC Sv] _PC, PC VA, IDCD.SV] D.. REFILL THE TB AND RETEST
D_aQ, CALLtTBF ; RETURNL20] IF NO FAULT
=111+11 ; 2 RETURN FROM TBF.R
p_Q, a_IpCa.svl, J/POPR.1 ; FINISH RESTORING STATE & CONTINUE
=0axx
;0 s SP WAS NOT POPPED
POPR.3: RLSPI_LC 2 RESTORE SP TO ITS BUMPED VALUE
21 : SP WAS POPPED
IRD : THEN WE ARE DONE!'




Z2-ESOAA-124.0

u ocD3,
ju 0884,

U 0885,

U OCD4,

lu ocos.

ju ocpe,

0818,0138,6580,F800,018E.6884
0000,003C,3580,3C00.0000,0CD4

€000,003C.0180,F804,4000,0062

0F00,003C,35F0,2E70,0000,0CD5

0018,0000,05C0,F800,0000,0CD6

0879,0036,6180,F800,0000,0010

: RPPR .MIC [600,1204]
; PIW124.MCR 6091204 MICRO2
: RPPR .MIC [600,12041

1L (03)

RET PUSHR, and POPR

;23877
:23878
:23879
+23880
: 23881
: 23882
;23883
;23884
;23885
;23886
:2388?

14-Jan-sé 5:30:16

1 1
and POP14-Jan~-82

. Fiche & Frame I1 eguen
VAX11/780 Microcode : PCS 01, FPLA OE, WCS1 Page 625

HERE IS SUBROUTINE TO RETURN THE NUMBER OF BYTES TO BE PUSHED OR POPPED
s ENTER WITH MASK IN D

NBYTES:

=0

NBYTE1:

D D..dAP
ST_KC.105.ALU,
FECSHF.VAL, 22

:MOVE MASK BITS TO 31-16 FOR_COUNTING
:PUT 16 IN SC FOR LATER SHIFTING
SHIGHEST BIT GOES TO FE, CHECK IF O

IDCVECTORI_D, J/NBYTE1

:SEND MASK BIT3 TO BE COUNTED

CLR.IB.OPC, PC_PC+1, J/IRD

SNULL MASK MEANS NULL OPERATION

& IDCV ECTORJ D_0.
LAB_RLS

*READ BACK THE BIT COUNT
*PICK UP STACK POINTER

_DAL.SC,
_LA-KL.1]

oOQ.

SGET NUMBER OF REGISTERS TO PUSH
*GET SP-1 FOR CALCULATING SP+N-1

D _D.AND.KC.FI.LEFT2,
RETURN10

*CALCULATE NUMB OF BYTES TO PUSH




J

MIC [600,1204] RET, PUSHR, and POPl4-Ja
MICRO2 1L(03) 14-Jan-aé 15:30:16
RET, PUSHR, and POPR

ZZ-ESOM-124 0 . RPPR
;. PIW124.MCR 60012041
: RPPR .MIC [600.1204)]

n-82 iche 4 Frame J1 Se ce 627
VAX11/780 icrocode PCS 01, FPLA OE, W(S124 Page 626

U 0CD9. 0018,0006.1180,FAF0,0200,0001

RETURNLC1

;23902 ;MPUSH —- SUBROUTINE TO PUSH REGISTERS ACCORDING TO MASK
:23903 :CALL WITH REGISTER MASK IN D<T13:0>, ZEROS IN D<31:14>
23904 1F IN SC, SP IN LA. Q AND SC GET CLOBBERED
g%ggg *RETURNS WITH VA DECREMENTED AN EXTRA TIME. PC IN D
123907 : :
:2 MPUSH: VA_LA-K[.4], *GET NEXT PUSH ADDRESS
223 *MUST NOT UPDATE SP IN CASE STORING IT
223910 SC_SC=SHF.VAL. SWHERE IS MSB OF D?
U 0CD8, 0018,0000,1180,F800,028C,AEBD ggg}]e .RE.O? sAND IS THERE ONE?
293913 =101 ;0 :D.EQL.0
223914 D_PC. *RETURN PC IN D
U OEBD. 0814,003A.0180,F800,0000,0001 .-gg}g RETURN1 *DONE .
123917 :1 :D.NEQ.O
:23918 D_R(SC), *GET INDICATED REGISTER
lu OEBF. 0800.003C.01EQ,F868,0000,0888 '233%8 ) *SAVE MASK
223921 =0 : sCALL SITE
23922 CACHE_DLLONG]. :STORE SELECTED REGISTER
;23923 LAB_RISP], ;READ OUT SP AGAIN
lu 0888, 0000,003D,0180,3270,0000,0CD9 ;ggg«g CALL.J/PSHSP :UPDATE IT IN RAB
+23926 ; : ENTER HERE FROM PUSHR
223927 MPUSH2: D_Q.AND.MASK, :CLEAR MSB OF MASK
23928 RLSP], *GET UPDATED SP INTO LATCH
lu 0889, 0801,2034.8D80,FA70,0084,6CD8 .ggg%g SC_RL.1F],J/MPUSH *RESET SC TO 31.
Zg_;’gg; :PSHSP ~- SUBROUTINE TO DECREMENT SP BY 4, LOADING RESULT INTO VA
:23933 : :
223934 PSHSP: R[SPJ%VAJLA-K[.Q.RLOG. *PUT PUSHED SP INTO SP & VA




K 1
ZZ‘ESOAAP124 0 RPPR .MIC [600,1204] PUSHR, and POP14-Jan-82 iche 4 Frame

K1 Se ce 628
: PTW124.MCR 6001204 MICRO2 1L (03) 11’.-Jan-8é 15:30:16  VAX11/780 mcrocodé : PCS 01, FPLA OF, WCS124 Page 627
. RPPR .MIC [600,1204] RET, PUSHR, and POPR : POPR
:ggggg : MPOP - SUBROUTINE TN POP REGISTERS FROM STACK ACCORDING TO A MASK.
123938 AT THE CALL STATE, D coumms THE REGISTER MASK IN BITS 15-0 WITH
123939 - D<31:16>=0. D MUST NOT BE 0 (!!'). VA SHOULD POINT AT THE
123940 - ADDRESS OF THE FIRST REGISTER IMAGE.
:5%344]‘) : THE CALL STATE SHCULD BE:
3233442 : SC_0, Q_RCLTO1, D_D.RIGHT2, MUL?, CALLIMPOP]
123945 RETURN IS TO CALL.OR.1 WITH D=SC=0. RCLTO] WILL BE INCREMENTED BY THE
123946 - NUMBER OF BYTES POPPED.
23947 LEAVES ALU CC'S AND LA, LB ALONE
123948
;23949 =100
123950 ;00 ; LOW TWO BITS OF D ARE 00
123951 MPOP:  SC_SC+K[.2], @ RCLTO3, *  UPDATE REGISTER NUMBER, GET COUNT
lu OEC4. 0210.0C38.,09C0,F900,0084 . 8EC4 .-gggg D_B.RIGHT2, ‘MUL?, J/MPOP P TEST NEXT T40 BITS OF MASK
23954, ;01 : LOW 2 BITS OF MASK ARE 01
123955 DCLONG]_CACHE, RCLT03_Q+K[.4]. -READ LONGWORD, BUMP COUNTER
lu OECS. 0019.2D14,11E0,4180,0000,0ECD :5,353‘559 Q_p. D.RE.0?, J/MPOP.T *SAVE MASK, SEE IF EXHAUSTED
123958 10 : LOW 2 BITS OF MASK ARE 10
93959 DLLONGI_CACHE. RCLTOJ _Q<KC.4], -READ LONGWORD, BUMP COUNTER
lu OEC6. 0019,2D14.11E0.4180.0080, CECD %_;,%) SC_SC+17 Q_D, D.NE.0?; J/MPOP.1 :BUMP REG #, SAVE MASK, SEE IF DONE
123962 . LOW 2 BITS OF MASK ARE 11
lu 0EC7. 0019.2014.01E0.4180,0000,0CDA %3243 erl ONGJ_CACHE, Q_D, RCLTOJ_Q+KL. 81 : READ FIRST OF 3 LONGWORDS, BUMP CTR
123965 : ;
[u OCDA. 0c01.003¢.0780.F8EB,0000,0CDB ;5%329 R(SC)_D, VA_VA+4, D_Q “SAVE REGISTER, BUMP ADDR. RESTORE MASK
123968 ; ;
U 0CDB. 0000,0D3C.0180,4000.0080, CECD :g%ggg DCLONGI_CACHE, SC_SC+i, D.NE.O? -READ 2ND LONGWD, BUMP REG #, SEE IF DONE
123971 =101
123972 :0 HERE WHEN MASK EXHAUSTED
U OECD. 0001,003E,1980,F8ES,0084,6001 .-gg;z MPOP.1: R(SC)_D, SC_KLZERO], RETURNL1] “SAVE LAST REGISTER, CLEAR SC. RETURN
+23975 :1 : MASK NOT EXHAUSTED
123976 R(S D Q, VA_VA+4, *SAVE REGISTER, RESTORE MASK, BUMP VA
U OECF, 0CO1,003C,0580,F8EB, 0084, 4EC4 ;ggg%’ SC_S DNOT KC.T]., J/MPOP *CLEAR LOW BITS IN SC FOR BUMPING §& LOOP

;23979 .LIST ;Re-enable full Listing




L 1
ZZ-ESOAA-124.0 : RPPR .MIC [600,1204] RET., PUSHR, and POP14-Jan-82 Fiche & Frame L1 Seguence 629
; PIW124 . MCR 600,1204] MICROZ2 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA COE, W(S124 Page 628
: RPPR .MIC [600,1204] RET, PUSHR, and POPR : POPR

23979; This page intentionally left blank.




123989

Z7-ES0AA-124.0 . REI  .MIC [600,1204] RE
: PIW124.MCR 600,1204] MICROZ2 1L(03)
P REI  .MIC [600,1204] REI.MIC
;23930
+23981
: 23982
+23983
;23984 .NOBIN .
;23985 .70C ' REVISION History'’
23986
: 23987 : 01 Comment patch no. 094 REI CM PC
;23988 ; Q0 START QOF HISTORY

223990
223991

I1.MIC

14-Jan-82 Fiche 4 Frame M1 Seguence
14-Jan-82 15:30:16 VAXH/?BO Microcode : PCS 01, FPLA OE, W(S124

.J0C
.70C

-
o

problem.

.BIN
NOLIST

*REI.MIC"
"Revwswn 1.4
. Guilbault

;Disable listing of PCS code for quickie assemblies

30
Page 629




: REI

U CO8D,

U 0CoC,

U 0CDD,

{u OCDE,

lu GCEO,

U OEDb’

U 0eD7,

U OCE1,

U 0CEZ2,

U OCE3,

U OCE4,

ZZ-ESOAA-124. 0 . REI
; PIW124 .MCR 600

°1204]
-MIC [600,1204]

0000,003C. 0180, FA70,0200,0CDC
0000,003C. 0180, 4000,0000,0<DD
0001,003C, 0980, F988, 0084 , 6CDE
0018.0018.0180. 42 0,0000, 0CEQ
0D01,0D3C, O1EC, F990,0000, 0ED6
0800,0C 3¢, 0180, F800, 0000, 0CES

0879,2024,8D80,7800,0000,0CE .

0800,003C,30F0,2€00,0000,0C<2

0019,n020,6189,F800,0010,0CE3

0800,0C3C,0180,5300,0000,0CE4

0019,0020,2080,F800,0082,0CF3

MIC [600,1204]
MiCRO2 1L(03)
REI instruction

REl instruction
14-Jan-82 5:
: RE!

14-Jan-82
30:16 VAX11/780 Mvcrocode :

iche 4 Frame
PCS 01

N1 Se ce 631
. FPLA OE, UC§1347 Page

.ToC ' REI instruction : REI"
;RE] -- Return from exception or interrupt’’
SENTER DIRECTLY FROM IRD, WITH NOTHING SET UP.
08D: 3 H
REI:  VA_RISP] *READY TU POP SAVED PC FROM 3TACK
DLLONGJ_CACHE *HERE'S THE PC
RCCT11.D *SAVE THE NEW BC
SC_KEL. 23 JSETUP SC FOR LEFT SHIFT 2
VA_VA+4 :ADDRESS THE PSL
RISPI_LA+K[.8].RLOG, ‘UPDATE SP FOR TWO POPS
DLLONGI_CACKE ;WHILE GETTING PSL INTO D
RCCT21_D.Q_D, “SAVE IT IN CASE WE NEED IT
D_DAL.3C. ;SHIFT PROPOSED PSL LEFT 2
0312 :COMPATABILITY MODE?
=110 ;0 ;D31=0, VAX MODE
D_D.SWAP,J/REI.01 :PROPOSED PREVIOUS MODE TO D1-0
21 :D31=1, NEW PSL IS COMPATABILITY MODE
ALlJ_Q.ANDNOT.KL.1F]. *CLEAR TBIT AND COMDITION CODES
D Atu LEFT2,S1/ZERO ;SHIFT AWAY CM AND TP
:THE NEW (COMPATABILITY MODE) PSL IS IN D, SHIFTED LEFT TWO PLACES.
: AND WITH TBIT AND THE CONDITION CODES CLEARED. THE ONLY BITS, OF THOSE
: REMAINING, WHICH MAY BE ONES ARE THE CURRENT AND PREVIOUS MCJOF FIELDS,
: WHICH MUST BUTY 9F 11 (JSER.
Q_ IDLPSL3, *GET PSL FOR CURRENT MODE
nTD.SWAP :BYTES SWAPPED FOR COMPARE
:THIS MOVES CUSRENT MODE TO D3-2.
: PREVIOUS MODE TO D1-0.
ALU_D.XOR.KL.FJ, *CUMPARE AGAINST REQUIRED VALUE
LONG,CLK.UBCC, ;ALU Z WILL BE SET IFF PSL OK
D_Q *MOVE CURRENT PSL TQ D
6_D.suAP *MOVE CURRENT MODE OF PSL TC D2-0
§C D.OR.KC.281, *SETUP iD BUS ADDR OF THIS SP
J/REI.O8 *REJOIN COMMON CODE

630




B 2
2Z-ES0AA-124.0 : REI  .MIC [600,1204] RE] instruction  14~Jan~-82 iche 4 Frame B2
; P1W124.MCR 600,1204] HICROZ w3 14=Jan-82 15:30:16 VAX11/780 l'hcrocode : PCS 01 FPLA OE, UCS Page 631
: REI  .MIC £600.,1204] REI instruction : REI
;24046 :HERE TO DO REI, WITH VAX-MODE PSL POPPED. NEW PSL IS BYTE SWAPPED IN D
126047 : OLD PSL IS IN Q
;26048
;246049 :
224050 REI.O1: SC_D.AND.K[.3], TZ<PREVI(1IS MODE> TO SC
U OCES. 0C19,0034,0D80,F800,0082,0CES ;52855% p_8 *ORIGINAL T2 BACK IN D
24053
;24054 o D.SWAP, T2<CLRRENT MODE> TO D1-0
;24055 FE_SC+1, : PREVIOUS MODE+1 TO FE
U OCE8, 0800,003C,3DF0,2C00,0100,CCE9 ;gzggg @_IDpCPSL] :GET CURRENT PSL
124058 : ;
: 24059 SC_D.AND.K[.31, *T2<CURRENT MODE> TO SC
: 24060 p_4, ‘PSL TO D
: 24061 QD, :T2 (BYTE SWAPPED) TO Q
[u OCE9, 0C19,1934,0DEO,F800,0082,0898 5282% D2? :TEST T2<IS>
124064 =1011 ;0 s T2<1S>=0
: 24065 D_D.SWAP :GET PSL<CURRENT MODE> TO D1-0
124066 EALU_SC-FE,CLK.UBCC, :COMPARE T2<PREV> TO T2<CURR>
ju or X3, 0800,003C.,0180.F800,0010,A09D 528?,; J/RET.02 :THEN COMPARE T2<CURR> WiTH PSL<CURR>
124069 .-1
124070 D.SWAP, GET FSL<CURRENT MODE> TO D1-~9
224071 EXLU SC-FE, CLK.URCC, :COMPARE T2<PREV> TO T2<CURR™
U 0B9F, 0800,1C3(.,0180,F800,0010,A09D :%28;5 PSL .MODE? SAND VERIFY PSL<IS>=1
124074 =11101 ;0 s ;PSL<IS>=1
224075 REI.02: FE_SC+1, : T2<CURRENT MODE> +1 TO FE
: 264076 ~C~D.AND.K[.3], *GET CURRENT MODE FROM PSL
;24077 D 4, :GET T2 SWAPPED INTO D
U 009D, 0C19,1234,0D80,F800,0182,CBA7 "%28;3 EALU.N?,J/RE1.03 ;IS T2<PREV> LSS T2<CURR>?
124080 ;1= — ;PSL<IS>=0
U 009F, 0000,003C.0180,F800,0000,0106 ;gzgg} J/RSVOPR ;T2<IS>=1, PSL<IS>=0
124083 =0111 ;0 ;EALU N=0
U 0BA7, 0000,053C,0180,F800,0000,0106 ’%28%‘5' REI.03: J/RSVOPR :T2<PREV> LSS T2<CURRENT MODE>
124086 :1 ;EALU N=1
: 24087 C-FE.CLK.UBCC, :COMPARE T2<CURR> TO PSL<CURR>

cALU_S ;
U 0BAF, 0000,003C,3DF0,2C00,001C,ACEA ;24088 '6 IDTPSL] ;READY TO TEST IPL




ZZ-ESOAA-126 0 . REI MIC [600 1204] RE] instruction 14~-Jan=-82 . Fiche 4 Frame C2 Seguence 633
;. PIW124.MCR 600,1204] ICRO2  1L(03) 14=Jan=-82 15:30:16  VAX11/780 Microcode : PCS 01, FPLA OE, W(S124 Page 632
;: REI  .MIC [606 1204] REI instruction : REI

52% sHERE TO FINISH VAX-MODE CHECKS ON NEW PSL VALIDITY
264091 : ;
: 26092 Q_D.AND.KL.1F0031, *GET IPL OUT OF T2
246093 p_Q, :MOVE PSL T0O D
U OCEA, 0C19,1234,91C0,F800,0000,0887 52% EALU.N? :IS TZ<CURR> .GEQ. PSL<CURR>?
124096 =0111 ;0 :EALU N=0
U 0BB7. 0000.003C.0180,F800,0000,0106 gz%g J/RSVOPR :NO, BASH EM
$24099 a1 :EALU N=1
L' OBBF, 0B00.003C.0180.F800,0000,0CEB 52}8? D_D.SWAP :SETUP PSL FOR GETTING IPL
124102 : :
226103 D D.AND.KC.1FGO], :GET IPL OUT OF PSL
lu OCEB, 0819,1934,9180,F800,0000,08CB :gﬁgﬁ D2? :LOOK AT PSL<IS>
124106 =1011 ;0 :PSL<IS>=0
226107 REI.04: ALU_D-Q cu< uacc +COMPARE IPL'S
124108 sC_Sc+kf.28 :GET APPROPRIATE SP ADDR IN 5C
lu 0BCB. 001D,0000,2D80,F800,0094,8CFO 52}?3 J/REI.OS
224115 :1 :PSL<IS>=1
U OBCF. 0000.003C,118C.F800,0084.68CB %m% SC_K[.41,J/RE1.04 :SETUP ADDRESS OF ISP
134114 : :
224115 REI.O0S5: D RCCT2]. :GET NEW PSL FOR TESTING MBZ
U OCFO, 0810,0338,0180,F910,0000.0818 :%2]}9 c31? :C IS SET IF PSL<IPL> .GEQ. T2<IPL>
. [}
;26118 =0~ ;0 ;ALU C=0
U 0818, 0000.003C.0180.F800,0000.0106 :gzgg J/RSVOPR ST2<IPL> GTR PSL <IPL>
194121 ;1 c=1
U 081A, 0813,8020,0180,F910,0000,0CF1 Sﬂ%% D_D.OXTCBYTE].XOR.RCLT2] CLEAR T2<7:0> (CC. ETC)
126124 : :
U OCF*, NB00,003C.0180.F800,0000,0CF2 Sﬂgg D_D.SwAP *RE-ARRANGE FOR EASIER TEST OF MBZ
124127 ;
124128 ALU_D.ANDNOT.KC.DF CF 1. *TEST MBZ BITS

U OCF2, 0019,0C24,AD80,F800,0010,0CF3 ;24129 LONG, CLK.uUBCC




0800,003C,3DF0,2E70,0000,0CF4

r: OCF3,

U OCF4, 0810,0138,01A8,3510,0000,0890

{u 0890, 0000,003C,0180,F800,0000,0106

{u 0891, 0B00.0D3C.3D80,3C00,0000,0€ED8

U GEDB, 2010,1<738,0180,F909,4200,08D8

U OEDF, 0819,0030,3180,F800,0000,0CF5

U OCF5, 0800,003C.01F8.F800,0000,0891

RE] instruction

77-ESOAA=124.0 ; REI  .MIC tsoo 12041
: PIW124.MCR 60012041 ICRG2 1L(03)
: REI .MIC teoé 12041 asx instruction

14-Ja
14-Jan=-82 15:30:16
: REI

n-82 iche 4 Frame
VAX11/780 n1crocode

PCS 01,

sHERE FOR REI, TO CHANGE THE STACK POINTER, PC, AND PSL
: ALU Z IS SET IF THE MBZ BITS IN THE NEW PSL ARE ALL ZERO

REI.08: D _RLSP],

IDCPSL]
ip(sc)
D RC[TZ]
Q_Q.LEFT.
27
=0 0
J/RSVOPR
:1
REI.10: ID[PSLJ D,
D D.SWAP,
Q313
=011

:0
PCRVA_RCLT11,FLUSH. IB,
D2-0?J/REI.12

e %o

READY TO SAVE OLD SP
sGET OLD TP FOR COPY TO NEW

+SAVE CURRENT SP
sGET NEW PSL

¢MOVE OLD TP TC Q31
¢CHECK ON MBZ-NCSS

;ALY Z=0
:MBZ BITS WEREN'T ZERO

sALU Z=1

sSTUFF NEW PSL

;GET IS AND MODE TO D2-0
;LOOK AT OLD TP

2PSLLTP>=0
;START INSTR BUFFER AT NEW PC
sLOOK AT NEW IS AND MODE

s RAIRAAANAAAAAAAAAAAAAAAARAAAAAARAAAAARAAAAACA RN

: * Patch no. 094, PCS OEDB trapped ot WCS 11A/ «

s HEARKAARAARRRLAARAARARANAAAAA RN AR AR AR AARAL

R
D_D.OR.K[.40]

6 D.SWAP,
Q-0.J/RE1.10

sPSL<TP>=1
sSET TP IN NEW PSL

:RESTORE TO PSL FORMAT TEMPORARILY
;PREVENT COMING BACK HERE

D2 Se ce 634
FPLA OE, UC$134

Page 633




: REl

ju 08D8,

U 08D9,

lu OBDA,

ju OBDB,

u oBDC,

U OEE3,

U OEE7,

U OCFé6,

U OCF8,
u 08D7,

U 0BDF,

27-ES0AA=124.0
: PIW124 .MCR

: REI

60012041
-MIC £600,1204]

0010,0A38,A1F0,2D010,0010,0€E3
0010,0A38,A5F0,2D10,0010,0EE3
0010,0A38,A9F0,2010,0010,0EE3

0010,0A38,ADF0,2D10,0010,0EE3

0000,003C.0180,6004.0000,0062
0001,203C,39F0,2EF0,0000,0CF6
0001,3R3C,0180,62F0,0000,08D7

0819,2030,1180,6000,0000,0CF8

0000,183C,3980,3C00,0000,08D7
00G0,003C,0180,F804,4000,0062

0000,003C,0180,F805,4000,0762

MIC [600,1204]
MICRO2 1L(03)
REI instruction

RE] instruction 14-Jan-82
14-“";2% 15:30:16 VAX11/780 Microcode :

sHERE FOR REI, AFTER SAVING THE OLD SP,

s AND CAUSE AN AST IF APPRCPRIATE.

=1000
REI.12:

=011
REI.13:

REI.14:
=011

RFI.15:

LIST

Fiche 4 Frame

E2 S
PCS 01, FPLA OE, WCS124

TO LOAD THE NEW ONE,

Q_IDLKSP]
ACU_RCLT25.LONG, CLK.UBCC
MOPE. LSS.ASTLVL?,J/REI. 15

*GET NEW SP

35
Page 634

sALU N TELLS IF WE'RE GOING TO COMP MODE

& IDCESP)
ALU_RCLT23.LONG, CLK . UBCC
MODE.LSS.ASTLVL?,J/REI. 15

;ALU N TELLS IF WE'RE GOING TO COMP MODE

Q_IPLSSP]
ACU_RCLT23.LONG, CLK.UBCC
MODE.LSS.ASTLVL?,J/REI. 13

:ALU N TELLS IF WE'RE GOING TO COMP MODE

Q_IDLusP]
ACU_RCLCT23.LONG, CLK. UBCC
MODE.LSS.ASTLVL?.J/REI. 13

sALU N TELLS IF WE'RE GOING TO COMP MODE

{0AD. 18,PC_PC+1,J/1RD

INEW PSL<IS>=1. NO MORE NECESSARY

RCSP1_Q.LONG,
Q_IDLSIR],
J7REI. 14

;NEW MODE .GEQ. ASTLVL
:LOAD NEW SP
;READY TO SETUP AST

;GO MAKE AST INTERRUPT REQUEST

RLSPI_Q,LONG,
LOAC.IB,
ALU.N?,J/RE1.15

£_Q.0R.K[.4],L0AD.IB

IDCSIRI_D,
ALU.N?

INTRPT.STROBE ,PC_PC+1,J/IRD

INTRPT.STROBE,PC_PC+2.,J/IRD11

;Re-enable full Llisting

sNEW MODE .LSS. ASTLVL
;LOAD NEW SP

sNO AST NECESSARY, GO DO AN INSTRUCTION

;IS IT COMPATABILITY MODE?
::INTERRLPT REQUEST AT LEVEL 2
::SET IT vP

sALU N=0 (VAX MODE)

:ALU N=1 (COMPATABILITY MODE)




Z2-ESOAA-124.0

F 2
; _QUEUE .MIC [600,1204] QUEUE.MIC 14=Ja
MICRO2

n-82 Fiche 4 Frame F2
1L(€03) 14=Jan-82 15:30:16 VAX11/780 Microcode

: PCS 01,

Se ce 636
FPLA OE, UCS134 Page 635

s PIW124 .MCR 600,1204]

: QUEUE .MIC [600.1204] QUEUE.MIC
;24215 .T10C "QUEUE.MIC’'
;24216 .T0C Revision 3.0 .
;26217 R. J. Avarbock, P. R. Guilbault
:24218

;24219 .NOBIN . . ,

524220 .TOC ' Revision History"'

524221 .

524222 ; 03 Remove absolute jumps.

:24223 ; Add general WCS region . L.

;24224 Ch macro names that deal with conditions codes.

24225 ; 02 Fix J.L. Q's interface to M. MM reg clobbering. (RJA 13-Feb-81)

:26226 Fix interlocked queue's mess up PC on memor{ mng fault .

224227 ; Fix INSQTI not checking for tail entrg (H+4) being quad-aligned.

;264228 ; (L~aned up file. (RJA = started 6/30/80) .

:24229 Fix REMQHI & REMQTI also not checking some quad-aligned data.

:24230 Fix INSQHI. It used data from user's queue when it should't.

;26231 ;01 Delete Q1.MIC and put here. Use .REGION to get into W(CS. .

;26232 Q1 00 Delete micro word for PLA trap. It is now in PATCH. No change in operation.

:24233 ; Start of history .

;26234 Add control to enable WCS only Listing

;24235 ; Make fix that was patch to WCS120 permanent

:gzsgg ; 00 Start of history

;24238 .BIN

;24239 .NOLIST ;Disable listing of PCS code for quickie assemblies




]

G 2
ZZ-ESOAA—124 0 . QUEUE .MIC [600,1204] Queue instructions 14-Jan-82 he 4 Frame |
: PTW124.MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 n1crocode : PCS 01, FPLA OE, UCS1 4 Page 636
: QUEUE .MIC [606 12041 Queue instructions : INSQUE
;24240 .TOC ' Queue instructions ¢ INSQUE''
;264241

;24262 :INSert QUEue entry

;24243 HERE TO INSERT AN ENTRY INTO A QUEUE.
:262644 : Q CONTAINS THE ADDRESS OF THE ENTRY,
:24222 : D CONTAINS THE ADDRESS OF THE PREDECES‘ZOR

: 242
;26247 3CF: H
124248 INSQUE: RC[TOJ D, :SAVE PREDECESSOR ADDRESS
106249 *GET ENTRY ADDR INTO DgQ
|u 03CF. 0C01,003C.1980,F980.0104,689% :gzggg ) FE “KCZERO] *ARRANGE TO GET PRED ADDR BACK FROM PRB
124252 INSQ.20:
: 24253 : H
: 24256 RCCT1I_D, :SAVE ENTRY ADDRESS
224255 VA D, :PREPARE TO PROBE ENTRY
;26256 D_DB.RIGHT, ;READY TO CHECK FOR NEAR PAGE BOUND
lu 0894, 0601,003D,1180,F988.0284,6D0D :gzggg ST_K[.41,CALL,J/PRB.W :GO PROBE FOR WRITE
:24259 :1 ;RETURN HERE IF ENTRY WRITABLE
J 224260 DLLONGI_CACHE.WCHK, >GET ADDR OF SUCCESSOR FROM PREDECESSOR
U 0895. 0010.0038.01C0.5108,0000,0CF9 ;gzgg} Q_RCLT1] :GET ENTRY ADDR INTO Q
124263 : : |
24264 VA_D+K[.4], sGE7 ADDR OF SUCCESSOR BACK LINK
lu OCF9. 0C19.0014.11E0,F800,0200.0CFA :gzggg 0_0.0D *SUCCESSOR ADDR TO Q. ENTRY ADDR TO D
124267 : :
lu ocFA. 0000.003C.0180.3000,0000,0CFB ;gzggg CACHE_DLLONG] :STORE ENTRY ADDR TO SUCCESSOR BACK LINK

224270 HERE INSQUE HAS VERIFIED THAT ALL REFERENCES WILL COMPLETE, AND
.’24275 ; CAN BEGIN STORING QUEUE LINKAGE INTO THE ENTRY.

22427

;246273 3 :
U OCFB, 0C01,003C,0180,F800,0200,0CFC ;525;§ VA_D.D_Q :ADDK ENTRY

124276 : :

224277 CACHE_DCLONG], :STORE ADDR OF SUCCESSOR INTO ENTRY
U OCFC., 0010,0038.01C0.3100,0000,0CFD :%25;3 Q_RCLTO] :GET PREDECESSOR ADDRESS

+24280 : :

: 24281 VA_VA+4, ;ADDRESS BACK LINK OF ENTRY

124282 D 8, :READY PREDECESSOR ADDR FOR STORING
U OCFD, 0C1D,C008,0180,F803,0070,0CFE ;24283 ACU_D-Q-1,SET.CCCINST) : COMPARE LINKS FOR CC SETTING

226285 ; ARRRRAARARARA AN EARANAAAARAAARARAAAAARAR AR,

;24286 : * Patch no. 064, PCS OCFD trapped to WCS 118A «

;24287 ; ARAARAR AR ARSI AANRARAARSARAAARRARARAAAANANARK

124288

.52%38 QU.PA.64: ‘

126291 CACHE_D[LONG], “STORE PREDECESSOR ADDR INTO ENTRY
124292 G RCLT1], “GET ENTRY ADDR BACK

U OCFE, 0010,0038,01C0,3108,0000,0005 ;24293 J7REMQ. 6 s STORE INTO PREDECESSOR




H 2

Z7-ESOAA-1264.0 : QUEUE .MIC [600,1204] Queue instructions 14-Jan-82 . Fiche & Frame eguen
: PIW124.MCR 600,1204) MICRG2 1L(03) 1e~Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA 0E, WCS1 Page 637
s QUEUE .MIC [606 1204] WQueue instructions : REMUE
%222315 .TOC ' Queue instructions : REMQUE'’
224296 ;REMove entr Az from QUE
:22223% ;HERE WITH ADDRESS Of ENTRY TO BE REMOVED FROM QUEUE IN D
226299 284: : :
;24300 REMQUE: RC[T‘IJ D, 'SAVE ENTRY ADDRESS
226301 DLLONG] CACHE ;GET SUCCESSOR ADDRESS FROM ENTRY
U 0284, 0001,003C,1980,4188,0104,6D00 gg% FE_KCZERO] “ARRANGE TO READ BACK RCLTOJ IN PRB
;24304 REMQ.30:
;24305 :
224306 VA VA+4, ;ADDRESS BACK LINK OF ENTRY
;24307 RCCTO1_D, :SAVE ADDR OF SUCCESSOR
ju 0000, 0001,003C,C180,3083,0000,0898 .gzggg ID[TOJ D : SAVE TVWICE
:24310 =0 :
;26311 D[LMGJ CACHE, ;GET PREDECESSOR ADDRESS
;24312 Cc kC.2], ;SET SC FOR PAGE BOUND CHECK
{u 0898, 0000,003D,0980,4000,0084,689C %2%}2 CAE L,J/REMQ.1 ;GO CHECK BOTH ADDRESSES
:24315 : ;RETURN HERE IF PRED & SUCC WRITABLE
:24316 ALU u_b=-a-1, ;COMPARE PRED £ SUCC ADDRESSES
;264317 SET. CC(INST) JSET CC ACCORDINGLY
: 24318 LC RCLT1], ;GET BACK ENTRY ADDRESS
U 0899, 001D,C008,0180,F908,0070,01D4 '32%}3 J/REMQ. 2 ;G0 CHECK FOR V SETTING
2264321 =0 H
;264322 REMQ.1: RC[T‘.J D, O D, +SAVE PREDECESSOR ADDRESS
226323 IDLT41TD ;s AS CONVENIENT
;26324 VA D. JPREPARE TO PROBE IT
;26325 D_b. RIGHT ;READY FOR PAGE BOUND TEST
U 089C, 0601,003D,D1EO,3DA0,0200,0D0D .%2%%9 CKLL J/PRB W ;GO PROBE LONGWORD
224328 sRETURN HERE AFTER PROB OF PRED
;24329 VA D+K[.4] ;READY TO PROBE SUCCESSOR+4
124330 FEESC_KL.4], * TO SUCCESSOR+7
;24331 QpD, D D. RIGHT ;PREPARE FOR PAGE BOUND CHECK

U 0890, 0619,0014,11E0,F800,0384,6D0D ;24332 J7PRBW :RETURN ABOVE IF SUCCESSFUL




27-ES0AA=124.0
: PTIW124.MCR 60012041
: QUEUE .MIC £600.12041]

lu 0104,

U OTF&,

lu O1FS,

v 0001,

U 0002,

U 0D03,
U 08A0,

U 08a1,

U 0005,

0011,0021.,0180,F800,0010,047E

0810,0038,D1F0,2D08,0000,0D02

0810,0038,D1F0,2008,0000.0D01

0C01,013C.,C1F0,2CD8,0000,08A0

0000,003C, 0180,3000,0000,0003

0¢00,013C,C1F0,2C00,0000,08A0

0019,2014,1180,F800,0200,0D04

0019,2014,1180,F800,0220,0D04

U 0D04, 0000,003C,0180,3000,0000,0D05

; QUEUE .MIC [600,1204]
MICRO2 1L(03)
Queue instructions

0¢01,003C,0180,F800,0200,03FD .:24380

Queue instructions 14-Ja

1 2

14=-Jan=-82 15:30:16
: REMQUE

n-82 iche 4 Frame 12 Se ce 639
VAX11/780 mcrocode

PCS 01, FPLA OE, WCS124

'HERE AFTER PROBING BOTH PREDECESSOR AND SUCCESSOR ENTRIES TO VERIFY

THAT THEY ARE WRITABLE.

THE PSL N, Z,

AND C CONDITION CODES ARE SET

: AT WHICH TO STORE THE ENTRY ADDRESS, AND SET V IF THE CNLY ITEM IN

; APPROPRIATELY, BUT V IS CLEAR. WE MUST STILL CALCULATE THE ADDRESS

. THE QUEUE IS THE QUEUE HEADER ITSELF.

=T0rnxx();

REMQ.2: ALU_D.XOR.LC,CLK.UBCC,LONG,
CALL. J/ASPC

=11xnxx();

b_R
QI
J

%.
7REMQ.3’

-dn)

REMQ.3: (

VA_Q+K[.4],

=0
REMQ.4:
J/REMQ. S

SET.V,
VA_Q+KC.4]

REMQ.S5: CACHE_DLLONG3

REMQ.6: gA D,
J7STOR. L

sCALL SITE FOR A-SRC SPEC EVAL
¢IS ENTRY ADDR .EQL. BACK LINK?
:GO EVALUATE DESTINATION SPECIFIER

cMEMORY OPERAND, ADDR IS IN VA
¢GET THE ADDRESS OF THE ENTRY
sAND PRED ADDR WHICH WE'LL WANT SOON

sREGISTER OPERAND
;GET ENTRY ADDR TO STORE
s ALSO PRED ADDR

cSTORE ENTRY ADDR IN DEST OPERAND
:GET PREDECESSOR ADDRESS TO D

sAND SUCCESSOR ADDRESS TO Q
sSHOULD WE SET Vv?

“STORE ENTRY ADDR IN DESTINATION

“GET PREDECESSOR ADDR INTO D
SAND SUCCESSOR ADDRESS 10 Q@
*DOES ENTRY POINT TO ITSELF?

cALU Z=0 (ENTRY DOES NOT ADDRESS SELF)
sADDRESS OF SUCCESSOR BACK LINK

sALU Z=1_ (ENTRY POINTS TO ITSELF)
: SET V TO INDICATE NO ENTRY IN QUEUE
;SETUP ADDR OF SUCCESSOR BACK LINK

:STORE PREDECESSOR ADDR INTO SUCCESSOR+4

:ADDRESS PREDECESSOR FOREWARD LINK
sGET SUCCESSOR ADDRESS
;GO STORE IT THERE, END INSTRUCTION

Page 638




U 109A,

U 1098,

U 10FA,

U 10rFB,

27-ES0AA=124.0 : QUEUE .MIC [600,1204)
: PTW124.MCR 600, 1204)
: QUEUE .MIC C600.1204)

0001,C03D,0580,F988,0084 ,647E

0000.1A3C,0180,F800,0000., 1300

0019,1834,5D80,F800,0030,108D

0000,003C,0180,F800,0000,0106

MICRG2 1L (03)

24425

.TOC ' Queue instructions : INSQHI, INSQTI'’

FLIST :Re-enable full listin
.REGIW«CSR1L> <WCSRTH>/<WCSR2L> ,<W(C

sINPUTS: D = ADDRESS OF ENTRY FOR INSERT INSTR.
: D = ADDRESS OF HEADER FOR REMOVE INSTR

TE’PORARIES FOR_INSERT INSTR:
RC2 = HEADER-ENTRY

RC1 = ENTRY
RC3 = ADDRESS OF ENTRY AT HEAD.
R15 = HEADER

THE NOTATION FOLLOWS THAT OF THE EXAMPLES IN THE ARCHITECTURE HANDBOOK,
I.E. THE LETTERS H,A,B,C ARE USED TO DENOTE ENTRIES IN THE QUEUES.

Ve Ve %o Ve %o % %

: The following microword is in PATCH. It is included here
: as a comment so you can see what actually starts the interlocked
: queue instructions without having to flip thru reams of paper...
:1181: :
: ALU D.AND .KL.7] ,N&Z_ALU.VE&C_O, :; CLOCK LOW 3 ADDRESS BITS TEST FOR
: IR17,J/INSERT.Q s FOR INSERT OR REMOVE REJOIN Q1.MIC
=00x%xx10
INSERT.Q:
;00%xxx10 ; BRANCH ON IR<1>
SC_KC.13, ;s USEFUL LATER FOR SETTING CC'S
RCCT1I_D. ; SAVE ENTRY IN RCLCT11]
CALL . J7ASPC ; EVALUATE HEADER ADDRESS, H
:00%xxx11 :
PSL.2?,J/REMOVE.Q s TEST HEADER AL IGNMENT
=Tixxxx( )
21 1xeax( :
ALU D.AND.KL.7], ; ISOLATE LOW 3 BITS OF HEADER ADDR
Z_TST, ; CLOCK Z-BIT ON LOW 3 BITS
IRO".J/INSOI ; HEADS OR TAIL ?
=T 1ennxx]
JTxnnx] :
J/RSVOPR ; REGISTER HEADER

= ;xxx End of constraint...

Queue instructions 14-Jan-82 iche 4 Frame Seguence 640
14-Jan-82 15:30:16 VAX11/780 Hicrocode PCS 01 FPLA OE, WCS126 Page 639
Queue instructions : INSQHI, INSQTI




K 2
ZZ~ESOM-124 0 . QUEUE .MIC [600,1204] Queue instructions 14-Jan-82 Fiche 4 Frame K S ce 641
FPLA OE., WCS 3

; PIW124.MCR 6001204 MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 mcrocode PCS 01, Page 640
: QUEUE .MIC C600.1204] Queue instructions  : INSQHI, INSQTI
;26426 =1101
224427 INSQI: :1101 : BRANCH ON LOW BIT OF THE OPCODE
: 24428 STATE_K[ZERO], : CLEAR TAIL-BIT OF STATE
;24429 vA_ 0o RcCT1]_Q : VA GETS ENTRY ADDRESS
fu 108D, 0001,3A3C,1980,F988,1604,7068 %22;2 PSC.22.J/1QC o : HEADER ALIGNED?
;24432 1111 H
;24433 STATE K[.41. : SET TAIL-BIT OF STATE
. :24434 VA Q,RCCT11 Q. : VA GETS ENTRY ADDRESS
U 108F, 0001,3A3C,1180,F988,1604,7068 ;24435 PSC.27.0°27170 : HEADER ALIGNED?

;26436 =10*x
;26437 1Q.0: ;10=xx

lu 1068. 0000.003C.0180.F800.0000,0106 :%ﬁgg J/RSVOPR > HEADER = ENTRY
124440 ;11w :
126441 DLLONGI_CACHE .WCHK, : READ ENTRY WITH WRITE/CHECK
226442 ALU_D-Q RCLT2]_ALU. * STORE HEADFR-ENTRY IN RC2

{u 106C, 001D,0000,01€0,5190,0010,7440 ;24443 CLK-UBCC.Q D




U

ZZ-ESOAA-124 0

: PIW124.MCR 6001
: QUEUE .MIC [600,12041

1440, 0001,213C,0180,FAF8,0200,1258

1258, 0019,2034,5D80,7000,0030,1442
1259, 0000,003C,0180,F800,0000,0106

1442, 0819,1930,05E0,FA78,0084,72CE

12CE, 0019,0034,D0580,3800,0030,13A0

12Cr, 0018,0014,0580,3800,00D4,7458

13A0, 0COD,3A15,0180,F998,0000,1078
13A1, 0000,003C,0580,FA78,0284,7468

13A2, 0000.003C,0580,FA78.0284,7468

13A3, 0C10,0038,01E0,F918,0200,1446

13A7, 0001,0D3C,0180,4000,0050,1361

: QUEUE .MIC [600,1204]
12041 CR02 1L(03)
Queue instructions

1Q.10:

=1110

103

-
Vo

L

Queue instructions 14-Ja
14-Jan—82 15:30:

: INSQHI, INSQTI

n-82 Fiche 4
16 VAX11/780 M1crocode

VA_Q.R[R151_Q,
2?

;0-
ALU Q.AND.KL.7],
N_ARX_Z

TST,
DtLGNGJ ZCACHE.LK,
J/10.10°

C.13.D_ALU,

HE_DCLONG]. LK,
ALU D ZAND.KL.63,N_AMX.Z_TST,
J/10.3

11N

a%g 2:5[v13 .SC_K[.11,
CACRE o[Loch LK,
J/1a.FIN

-ooc
ALU_Q+LB.D_Q

RCCT3] ALU VA_VA+4,
PSL.CCY,
CALL.J/ia.FPD

;001
SC_KC.1]1,VA_RCR15].J/Q.FAIL.1

;010
SC_KC.1],VA_R[R15],J/7Q.FAIL.1

;011
VA_RCCT3],
p_8.a_p, 3710.4

;1M

ALU D,N&Z_ALU.VEC_O,
DCLONG]_CACHE
D.NE.0?7

J/1eT.4°

e Vo Ny,

(TR TR PR TE )

e N

LA TR YR TR X

Ve e ve %0,

Se Ve ve e v,

Frame L2 Seguence 642
PCS 01, FPLA OE, WCS124 Page 641

LOAD HEADER IN VA AND R15
TEST HEADER - ENTRY

ISOLATE LOW 3 BITS OF HEADER
CLOCK PSL Z-BIT ON THEM
READ HEADER CONTENTS INTERLOCKED

FOR CONDITION CODE SE7 TING
SET 2.INTERLOCK BIT
LATCH HEADER ADDRESS
BRANCH ON 2. INTERLOCK BIT

RELEASE 1. INTERLGCK, SET 2.
CLOCK PSL-Z BIT ON ALIGNMENT

RELEASE 1. INTERLOCK, DON'T SET 2
SC GETS CONDITION CODES

CLEAR ALL CONDITION CODES

RELEASE 2. INTERLOCK

SET CONDITION CODES

ADD (HEADER) TO HEADER [(A-H) + H]
STORE IN RC3, VA POINTS TO HEADER+4
TEST ALIGNMENT

(A-H)+H is Addr of "HEAD entry'

SET (-BIT, VA GETS HEADER-ADDRESS
SET C-BIT, VA GETS HEADER-ADDRESS

VA GETS HDR+(HDR) [°'HEAD' entry]
D GETS RESTART ADDRESS

CLOCK ALU ON DIFFERENCE
READ (HEADER+4)

IS QUEUE EMPTY ?

JUMP TO TAIL-FLOW




ZZ~ESGM-124 0 . QUEUE .MIC [600,1204] ueue instructions 14~-Jan=-82 Fiche 4 Frame M2 Seguence 643
: P1W124.MCR 60012041 MICRG2 1L(03) 16-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE. WCS124 Page 642
; QUEUE .MIC [606 1204] Queue instructions : INSQHI, INSQTI
;26495 1Q.4: :
24496 ALU_Q,N_AMX.Z_TST, + CLOCK ALU N&Z BITS ON DIFFERENCE
224497 VA_VA+4, : POINT TO BACKWARD POINTER
124498 LCTRCLT2], *  LATCH HEADER.MINUS.ENTRY
U 1446, 0001,2C3C.B580,3D13.0030,1448 %215.33 IDLFPDAI_D : STORE FAULT ADDRESS IN IDLFPDAJ]
:24501 : :
U 1448, 0003,003C.0180.F800,0030.,1449 gzgg% ALU_O(A) ,N_AMX.Z_TST + CLEAR ALU N-BIT
24504 ; :
U 1449, 0810.0000,0180.F800,0000,144A gggg ALU_LA-LC,D_ALU : H=(H-E) = E [Addr of ENTRY]
;24507 ; %% This is (H=(H=E))=-(H+(A-H))=E-A
24508 ALU D~ LC D_ALU, : B=A (B REFERRED TO AS E ABOVE)
U 144A, 0811,0000,0180,F918,0000,144E glzg?g cCv3s ; LC now has H=(H-A) or just A.
124511 ;
224512 ALU_0-D.Q ALU., :  GENERATE A-B
lu 144E, 001F,2000.01C0,3000,0000,1450 gg}z CACRE_pELDNG]” : Q@ GETS B~A ~ROM ABOVE.
124515 ;
_ 224516 D_Q,Q.D, : D GETS B-A
lu 1450. 0C10.0038,01E0.F9U8,0200,1451 52;}5 vl_nctm : VA GETS ENTRY
124519 -
124520 & rcl123. :  Q GETS H=A
lu 1451, 0010,0038,01€0,3110,0000,1452 ggg} clcae _DCLONG] ; STORE B-A
124523 ; ;
: 24524 VA_VA+4, : POINT TO FORWARD LINK IN ENTRY
: 24525 D &, : D GETS H-A
U 1452, GC1F,0000,01C0.F803,0000,1454 522%9 ACU_0-Q,Q_ALU : Q GETS A=H
124528
:24529 10.5: : HERE FROM INSQTI WITH D=C-H, VA=H+4
224530 ALU_0+K[.1.CLK.UBCC, : OR FROM REMQTI WITH D=B-H. VA=H+4
U 1454, 0018.0014.0580,3000.0010,1458 Szggw CACRE_DCLONG] : CLEAR ALU CC's. WRITE H-A
124533 10.51: : : ENTER HERE FROM REMQ WITH Q = B-H
U 1458, 0000,003C.0180,FA78,0200.,1459 :zzggg VA_RIR15] : VA GETS H
24536 : ;
224537 DCLONGI _CACHE.LK, :  SET HARDWARE INTERLOCK
U 1459, 0000.173C.0180,7000,0000,1079 :24538 STATE3-0? * HEAD OR TAIL ?




U

U

ZZ-ESOAAr124 ¢

: PTW124 .MCR 67%0,1204] MICRO2

: QUEUE .MIC [620.1204]
1079,

1070,

145A.

1458,

145D,

1460,

1078,

107¢C,
1461,
1462,

1463,

0C00,003C,0180,F800,M000, 145A

0819,0024,0580,F800,0000,145A

0003,003C,0180,%800,2030,082C

0000,003C,3DF0,2€00,0000,145D

0819, 2030, 1080, 800,2000, 1460

0000,003C,3080,3C00,0000,082C

0000,003C,0180,FA7&.0200,1461

0000,173€.81F0,2€00,2400,0003
0000,003C,0180,7000,0000, 1462

0000,003C,0180,3800,0000,0106

; QUEUE .MIC [600,1204]
1L€03)
Queue instructions

254381

N 2
ue instructions 14-Jan-82 Fiche 4 Frame

N2 Seguence K44
14-Jan—82 15:30:16 VAX11/780 Microcode : PCS 01 FPLA OE, WCS124 Page 643

¢ INSQHI, INSQTI

=0xx ;Oxx : BRANCH ON HEAD/TAIL BIT OF STATE
D_a,Js1Q.7 ; HEAD: GET NEW CONTENTS OF HEAD
J1xx :
D_D.ANDNOT.KL.11,J/10.7 ; TAIL: CLEAR 2. INTERLOCK IN HEAD
1Q.7: :
ALU O0CA) ,N_AMX.Z TST, ; CLEAR ALU N-BIT
CACAE_DCLORG].LK> : RELEASE HARDWARE INTERLOCK

CLR.FPD,J/FINITS

SROUTINE TO SET CONDTION CODES FOR Q-INSTRUCTINS
sENTER WITH NEW CODE IN SC, PSL IN Q

IQ.FIN

n IDCPSL] * READ PSL
IQ.FIN.1:

ALU_Q.OR.KLSC],D_ALU,CLR.FPD  : CLEAR FIRST PART DONE

IDCPSLI D, J/FINITS :

°§8UTINE TO SET FPD OR TAKE RESERVED OPERAND FAULT

1Q.FPD: ;10%x ; BRANCH ON PSL Z-BIT
VA_| R[R15] J/Q.FAIL2 ; ADDRESSES ARE NOT ALIGNED
s11xx :
Q IDCUSTACK],SET.FPD, ; Get fault addr. Set FPD.
STATE3-0?,RETURNS : Return back to tail or head.
Q.FAIL2:; :
DCLONG]_CACHE.LK ; ESTABLISH 1. INTERLOCK
D_D.ANDNOT.K[.13 : CLEAR 2. INTERLOCK

: ; RELEASE 1. INTERLOCK
CACHE_DLLONG].LK,J/RSVOPR ; RETURNZ TO MICRO-MEM-MGMT




8 3
2Z-ESQAA-124.0 . QUEUE .M!C [600,1204] Queue instructions 14-Jan-82

v Fiche 4 Fram. B3 S ce 645
;s P1W124.MCR 600,1204] MICRO2 1L(03)  1i~-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 644
: QUEUE .MIC C600,12041 Queue instructions  : INSQHI, INSQTI ,
;24582 ; Control gets here when Memory mana t wants to take a fault for
;24583 ; whatever reason. We get here as the result of our
;24584 ; FPD fault packing address. This routine is unlike other
;24585 ; packing routines because we access memory. This causes
.24586 . a potential problem, because our access ootentially can
;24587 ; have a TB miss which gives control back to i:amory management.
:24588 ; We are supposed to return to MM after packmg. le vin? it's
;24589 STATE (mm regs) untouched from the original fault. It we generate
24590 a TB miss, we destroy some of those registers. This routine
:24591 ; must save the ones that it needs :non return in case we do
;26592 ; generate a TB miss micro-trap. We will do that first, do all
24593 ; of our memory access's restore those registers (we don't know if
;24594 ; we Trapped away, so always restore them), and then return to MM
gzggg : so he can finish up the original fault procedure.
124597 ; VA.REF goes to RCLT1]
gzggg : Used to hold addr passed back with excer.:ion. (VMS uses it.)
"4600 : PTE.VA goes to RCLT2]
;24601 Used to hol'd offending VA until it is decided that the
;26602 ; instruction should pack ue for a fault. It then holds the
;24603 ; exception parameters (ACCVIO bit <3>) while the FPD pack routine
;24604 is running. When control is returned from FPD pack, then this
:’54605 : bit is checked for PTE not valid or ACCESS VIOLATION!!!
gz%g Q.FAIL.1:
lu 1468, 0000,003C,0180,F970,0000,1469 3522% LC_RCLVA.REF] : Save VA.REF.
24611 : :
U 14#9, 3010,0038,0180,F988,0000,146A Sﬁg;% RCLT1I_LC : Save.
224614 : :
U 146A, 0000.003C,0180,F950,0000,1468 .522}2 C_RCLFTE.VA] ; Get this one too.
124617 : :
U 1468. 3010,0038,0180,7190.0000, 146D Szg}g RCCT2]_LC,DLLONG]_CACHE.LK . Save it and establish 1. interlock.
124620 *xxx%x  Above microinstruction would be the one to cause
szgg; : *xx*x  The TB miss mentioned above if it wc:ld occur at ail...
124623 ; :
124624 LC_RCCT2], : Beg;;n the restoration of MM reg’s.
U 146D, 0819,0024,0580,F910.0000,1472 gzggg D_D.ANDNOT.K[.1] ; CLEAR 2. INTEKLOCK
224627 ; ; RELEASE 1. INTERLOCK
X ;24628 CACHE _DLLONG].LK, ; RETURN TO MICRO-MEM-MGMT
U 1472, 0010,0038,0180,39D0,0000,1473 gzggg RCLPTE.VAJ_LC ; Restore this one first.
124631 ; ;
U 1473, 0000,003C,0180,F908,0000,1478 gzggg LC_RCLT1] : Get the other one ready.
124634 : :
;24635 RCLCVA.REF] . C, ; Restore this one tco.
U 1478, 0010,0038,0180,F9F0,2000,0D8F ;24636 CLR.FPD,J/M FLT.03 :




¢
ZZ‘ESOM‘12‘0 0 OUEUE MIC [600,1204] ue instructions 14-Jan=-82 iche 4 Frame C3 Seguence 646
: PIW124 . MCR 600,1204] MICRO2 1L(03) 14-Jan—82 15:30:16 VAX11/780 I'hcrocode PCS 01, FPLA CE, WCS124 Page &45
: QUEUE .MIC [606 12041 Queue instructions  : INSQHI, INSQTI
;24637  =%01
24638 1aT.4: ;=01 B8ranch on D NE 0 (Q31=0)
: 24639 STATE K[ZERO], INSERT AT HEAD INSTEAD
U 1361, 0C10,0038,19F8.F918,1604,7446 ;gzgzg VA_RCLT3]1,D_0.0_0,J4/10Q.4 JOIN HEAD INSERT FLOW
224642 ;%11
;24643 ALU_D+LB,Q_ALU,VA_ALU, GET ADDRESS OF PREV.TAIL.ENTRY
U 1363, 0C0D.0014,01C0.F800,2600,1479 ;ngzg D_Q,SET.FPD D GETS FPDA~ADDRESS
M
: 24646 H
U 1479, 0019,2034,5D80,F800,0010,147A .gzgzg ALU_Q.AND.K[.73,CLK.UBCC MASK LO 3 BITS TO CHK QUAD ALIGN.
: 24649 ;
+ 26650 IDCFPDAI_D,D_RCLT1], STORE FPDA, D GETS C (=NEW ENTRY)
L 147A. 0810,0138.8580.3D08,0000,125C .gzgg; 7? Punt if H+ is not QUAD Aligned.
124653 =0 :0 Branch on ALU<Z>
: 24654 VA RLR151], Get address of header.
[u 125C. 0000.003C.0180.FA78,2200,1461 .%2222 CLR.FPD,J/Q.FAIL2 Used to clear interlock 2.
: 24657 1
24658 ALU_D-Q,RCLT4]_ALU,D_ALU, C-B (B=ADDRESS OF PREV.TAIL)
[U 125D. 081D,0000.01E0.F9A0,0000,1478 .gzggg Q_D Q GETS C
+ 24661
26662 CACHE _DCLONG], WRITE C-B IN B
U 1478, 001F,2000.01C0,3000,0000,1480 .gzggz ALU_0=D,Q_ALU Q GETS B=C
+ 26665 :
U 1480, 0010.0038.0180.F908_0200,1481 .52229 VA_RCLT1] VA GETS C
24668 ;
U 1481, 0810,0000,0180.F800,0000,1483 52293 ALU_LA-LC,D_ALU H=C
124671
24672 CACHE DCLONG], WRITE H~C IN C
L 1483, 0003.,003C,0180,3C00,0030,1486 ,szggz ALU_OTA) N AHX 2_TST CLEAR ALU N-BIT
124675
224676 A_VA+4, VA GETS ENTRY+4
1486, 0C10.0038.01C0.F908.0000,1488 .522;5 o 6 Q_RCLT1) D GETS 8~C, Q GETS
124679
: 24680 CACHE _DCLONG], WRITE B~C IN C+4
U 1488, 000D,2000.01C0,3000,0000,1439 :Szgg% ALU_Q=LB,Q_ALU Q GETS C~H
124683 ;
: 24684 ALU_LA+K[.4],VA_ALU, VA GETS H+4
U 1489, 0C18.0014,1180,F800,0200,1454 ;24685 D_07J/1Q.5 D GETS C~H




U 1300,

U 1304,

U 1364,

U 1365,

12-ESOAA=-124. o
; PTW124 MCR 600
* QUEUE .MIC [600,1204]

U 1490,

U 1491,

: QUEUE .MIC [4800.1204]
120&] mICRO2 1L(03)
Queue instructions

0000,003C,0180,F800,0000,0106

0018,0039,2180,F800,1414,647E

0001,003C.1180,F988,1604,7490

0040,0038,0180,F988,1C00,1491

001D,0000,0180,500C,0010,1491

0001,213C,1180,FAF8,0304,726C 24723

iche 4 Frame
VAX11/780 M1crocode PCS 01.

D 3
1nstructtons 14~-Jan=-82
14-Jan-82 :30:16
: REMQHI, “REMQTI

D3 guen
FPLA OE, WCS124
.T0C

'INPUTS:
D = ADDRESS OF HEADER
; TEMPORARIES FOR REMOVE QUEUE INSTR:

Queue instructions : REMQHI, REMATI‘’

: RC2 = HEADER-ENTRY
: RCT = ADDRESS
: R15 = HEADER
=00**0*0
REMOVE.Q:
J/RSVOPR :  HEADER NOT ALIGNED
=00*x1 to;

STATE_KL.141],

SET REGISTER BIT AND TAIL BIT
ALU_KT.14],CLK.UBCC,

CLEAR ALU Z-BIT

L YR TR TR X1

CALL,J/ASPC EVALUATE ADDRESS
=11xx1%0; :
REMOHI : STATE K[.41. : CLEAR REGISTER BIT
VA_D,RCCT11.D.J/REMQHI. 1 ; STORE ADDRESS IN RC1
=1 1axix]; .
RCLT1]_RLOG.RIGHT, ; SAVE REGISTER NUMBER
J/RQ.00 :
=;END
REMQHI.1:
D[LONGJ CACHE . WCHK, : READ ADDRESS WITH WRITE-CHECK
—END Al.U_D-QCLK.UBCC : CLOCK HEADER-ADDRESS
RQ.00: ;~=- :
FE_KL.4], : FE GETS TAIL BIT
\J/A/\Rg 8[R 5]_0,2?, ; VA GETS HEADER, TEST DIFFERENCE

Page 646




27-ESOAA=124. o oueus .MIC £600,1204]
: PTW124.MCR 600.,1204] MICRO2
: QUEUE .MIC t606 1204]

U 126C, 0000,1B3C,0180,7000,0000,1109

U 126D, 0000,003C.0180,F800,0000,0106

U 1109, 0819,1930.05E0,FA78,1400,52EE

U 1108, 0819,1930,05E0.FA78,0000,12EE

{u 12EE, 0019,0034,0580,3800,0030,1380

U 12EF, 0018.0014,0D80,3800,00D4,7458

U 1380, 0COD,3A15,0180,F998,0000,1078

103
Queue instructions

24761

E
ueue instructions 14-Ja
14-Jan-82
: REMQHI, REMQT!

=0
RQ.O:

RQ.1:

JEND

=1110
RQ.2:

;END
=000

RIQ.3:

15:30:16

:0
DCLONGI _CACHE.LK,
IR0?,J/RQ.1

21
J/RSVOPR

2 1%01

STATE STATc .ANDNOT.FE,
Al'J_D,0R.K[.1].D_ALU,

LAB_RLR15],

Q_D.DO?,J/RQ.Z

21=11
ALU D.OR.KC.11,D_ALU,
LAB_R[R15],
Q_D,D0?

;1110

CACHE_DLLONGI. LK,
ALU DTAND.KL.6],

N_ARY.Z_TST,
J7Rld 3

;1111
SC KL. 3],
ALJ_GO+K[.3],N8Z ALU.VRC_0.
CACPE_DCLONGJ. LR,
J/I1Q.FIN

;000

ALU_Q+L8, D_Q

RCLT3] ALU Vl VA+4,
PSL.CC?
CALL.J/1Q.FPD

n-82 Fiche
VAX11/780 M1crocode

Ve s By N O,

®e %o e b,

Ve %o Ve Ne N

Ve %e e Be %,

4

E3 Suen
PCS 01 FPLA OE, WCS124 Page 647

Branch on ALU<KZ>
READ CACHE INTERLOCKED
TEST OPCODE FOR TAIL OR HEAD

HEADER = ADDRESS, RESERVED OPERAND

Branch on IR<0> (ALU<Z>=0)
CLEAR TAIL-BIT OF STATE
SET 2. INTERLOCK

LATCH HEADER

SAVE (HEADER) IN Q

SET 2. INTERLOCK
LATCH HEADER
SAVE (HEADER) IN Q

8ranch on D<0>
RELEASE HARDWARE INTERLOCK, SET 2.
CLOCK Z-BIT ON BITS <2:1>

CLEAR PSL CC
RELEASE HARDWARE INTERLOCK

ADD HEADER TO (HEADER)
STORE ENTRY IN RC3
TEST PSL Z-BIT




U 1382,

iU 1383,

U 1387,

U 1369,

U 1368,

U 1492,

U 1493,

U 1494,

U 127C.

U 127D,

22-ESOAA-124.0
;. PTW124.MCR 60012041
* QUEUE .MIC [600.1204]

0000,003C,0980,FA78,0284,7468

0000,003C,0980,FA78,0284 ,7468

0¢10,0D38,01E0,F918,0200,1369

0001,003C,0180,41A0,0000,1499

0F10,0038,8580,3D08,00A3,1495

0010,0038.8580,3D08,0083,1492

0018.,0014,0580,4118,0010,1493

0019,0034,5D80,F800,0010,149

0011.,0114,01C0,F9A8,0200,127C

0000.003C.0180,FA78,2200,1461

081C,0000.0180,F803,0000,1495

; QUEUE .MIC [600,1204]
MICRO2 1L(03)
Queue instructions

;24762 RQ.FAILURE:
24763 ;00

: 24764
304765
:24766
:24767
24768

F
ueue instructions 14-Ja
1’0‘J3ﬂ‘82

15:30:16

: REMQHI, REMQTI

=111

=01
RQ.4:

RQ.400:

&

RQ.40:

VA_RLR15],
SC_kL.23, in. FAIL.1

;010
VA_RLR151,
SC_k[.2], J/7Q.FAIL.1

Hak
VA RCLT3],
Q_D.D.NE.0?,J/RQ.4

;111
RCLT41D,
D[LONGJ CACHE,
J/RQT.4

;01

ALU_RCLT11,SC_ALUCEXP) ,
IDLFPDA]_D
D_0.SET. v J/RQ.41

n=-82 Fiche 4 Frame F3 Se
VAX11/780 Microcode

LI T PR X

LR TR YR X}

Va Ve % 0,

;1
ALU_RCLT11,SC_ALUCEXP) ,
IDCFPDA]_D

ALU 0+KL.1],CLK.UBCC,
LC_RCLT3],
DIIWGJ CACHE

ALU D.AND.KL.7],
cLK-uBCC

ALU_D+LC,VA ALU,
o Atu RCETSI_ALU.,

Y
VA_RCR151,CLR.FPD,
J/U.FAIL2’

1
ALU_LA-Q,D_ALU,
VA_VA+4

LX)

LX)

“e

e e s S,

e 649

: PCS 01, FPLA OE, W(S124 Page

LOAD HEADER ADDRESS
SET v-BIT OF PSL

LOAD HEADER ADDRESS
SET v-BIT OF PSL

VA GETS OLD HEAD ENTRY (=A)
D GETS FPDA
Q@ GETS ENTRY

STORE (HEADER) IN RC4
READ BACKWARD POINTER
JUMP TO TAIL-FLOW

LOAD REGISTER-POINTER IN SC
LOAD FAULT ADDRESS
LOAD 0 EVERYWHERE

Here from TAIL flow if last entry.
LOAD SC WITH REGISTER-POINTER
LOAD FAULT ADDRESS

CLEAR ALU CONDITION CODES
LATCH A (=0LD HEAD ENTRY)
READ ENTRY

ENTRY (H+(H)) must be quad-aligned.
CLOCK ALU<Z>

RCS GETS B (=NEW HEAD ENTRY)
I1f ALUCZ> not set, we lose.

Branch on ALU<Z>

BAD NEWS - GO RELEASE INTERLOCK
AND DIE RES-OP STYLE.

gEntr d aligned.
b GEYs B o
POINT TO B+4

648




U

v

)

U

v

V)

22-ESOAA-124.0
; PTW124.MCR 600.1204]
: QUEUE .MIC [£600.12041

1495,

128C,

128D,

1496,

1498,

1499,

149C,

1294,

1295,

1379,

1378,

1288,

1289,

; QUEUE .MIC [600,1204]
HICROZ 1L(03)
Queue instructions

0010.1638.01€0.3118.0000,128¢C  :24816

0C10.0038.01E0,F908,0200,1498 ;2482

G001,203C,0180,F8E8,0000,1496

0C1F,2000,01C0,F800,0030,1458

001F,0000,01C0,3000,0030,1458

0019,0034,5D80,F800,0010,149C

0011.0120,0180,F920.0010,1294

0000,003C,0180,FA78,2200, 1461
0cop,0Dp14,01C0,F800,0200,1379
0010,0038,1180,F918,1604,5369
0000,013C,B580,3C03,0000,1288
0018,0014,0580,4000,0010, 149D

0010,0038,1180,F918,1604,5368

G
instructions 14-Ja

Queue n-82 Fiche lo Frame G3 Sequence 650
14-Jan-82 :30:16 VAx11/780 Microcode : PCS 01 FPLA OE, WCS124 Page
: REMQHI, REMQTI
RQ.41: RCtTSJ 5 Q GETS A (ENTRY BEING REMOVED)
CKCHE DCLONGI. : STORE H-B IN B+4
STATE?=4? :
=0 H : Branch on STATE<4>
VA RC[T1], : VA GETS ADDRESS
p_8,0.D, ; D GETS A, Q GETS H-B
J7RQ.5 : GO WRITE A IN ADDRESS
21 s
ALU_Q,R(SC) _ALU ; STORE A IN ADDRESS
=;END
l'\l AMX.Z _TST, CLOCK Z-BIT ON H-B
ACU_0-D>Q_ALU.D_Q,J/1Q.51 Q GETS B-H
RQ.5: : N
ALU_0-Q,Q ALU, s Q GETS B-H
N_AMX.Z T3T, : CLOCK Z-BIT ON DIFFERENCE
CACHE_DTLONG], : WRITE A IN ADDRESS
J/71Q.51 :
M ; Enter here with (H+4) in D
RQT.4: ALU_D.AND.K[.7],CLK.UBCC : See if (H+4) is Quad aligned.
A'\LU_D.XOR.RC[TI'J.CLK.LBCC, * TEST FOR LAST ENTRY
2? ; First branch on quad al ignment.
=0 ;0 ; Branch on ALWZ>
VA_RLR151,CLR.FPD,J/Q.FAIL2 : Not quad al‘ig\ed.
21 Quad ali
ALUD*LBQALUVAALU. LOAD C I AAM)O
DODNEO D GETS FPDA
=01 ;01 8r on (D.NE.O) [.E empty Queue
STATE_STATE .ANDNOT.K[.43], CLEAR TAIL BIT
VA_RCCT3],J/RQ.4 USE HEAD-FLOW FOR SINGLE ENTRY QUEUE
1
IDCFPDA] D, LOAD FAULT ADDRESS
VA.VA+4,2? POINT TO C+4, TEST FOR LAST ENTRY
=0 ;0 s MORE THAN ONE ENTRY LEFT (BR ALUZ2)
ALU_0+KC.13.CLK.UBCC, : CLEAR ALU CC
DCLONG]_CACHE,J/RQT .40 ; READ B-C
21 : LAST ENTR/ IN QUEUE
STATE STATE .ANDNOT.K[.4], : CLEAR TAIL BIT
- END VA_RCTT3],J7RQ.400 ;  USE HEAD-FLOW IN THIS CASE

649




U 149D,

U 149E,
U 128C,

ju 128D,

U 14A0,

U 12¢0,

u 1201,

U 14A1,

U 14A2,

U 14A3,

27-ES0AA=124.0 ; QUEUE .MIC [600,1204]
: PIW126.MCR 600,1204) MICRO2 1L(03)
* QUEUE .MIC [606 1204]

0019,0034,5080,F800,0010,149¢

081D,0114,0180,F9A8,0200,128C
0000,003C,0180,FA78,2200,1461

081C,2000,0180,F800,0000, 14A0

0010,1638,0180,3108,0083,12C0

0€10,0038,01E0,F908,0200, 14A2

0001,203C,0180,F8E8, 0000, 14A1

001F,2000,01C0,F800,0030, 14A3

001F ,0000,01€0,3000,0030, 14A3

0€18,0014,1180,F800,0200, 1454

Queue instructions

H
ueue instructions 14-

an-82 . Fiche 4 Frame H3 Se ce 651
4-Jan—82 15:30:1 VAX11/780 Microcode : PCS 01, FPLA OE, W(CS124 Page 650
: REMQHI, REHO 1
RQT.40: ; Here with D= (H+(H+4)+4)

ALU_D.AND.KL.7],CLK.UBCC

ALU_D+Q,VA_ALU,RCCTS]_ALU,
D_ALU,2?

H
VA_RCR15]1,CLR.FPD,J/Q.FAIL2

21
ALU_LA-D,D_ALU

CACHE DCLONG].,
ALU RtCT1J SC_ALUCEXP) ,
STATE7=4

Ve S Qe % L TR TR X Se e by

AT TR TR X)

H
VA_RCLT1],
D_4.0.D,
J7RQT.S

L YETE T Y

21
ALU_Q,R(SC)_ALU

RAQT.S5: ;

RAT.6: ;

ALU_LA+KL.4],VA_ALU,
D_QlJ/1Q Q.5

.REGION/0000,0F FF

Se Ve Vo e S

AXE TR XN Y]

e Ve %e %

Test (H+(H+4)+4) quad aligrment.
This test is on TAIL entry back ptr.

STORE B. D GETS B AS WELL
e~anch on quad alignment.

Branching on ALU<Z>

Unali data - res op.
Quad al1gned
D GETS H-B

WRITE H-B IN B

BRANCH ON STATE<é4>
VA GETS ADDRESS
D GETS C, Q GETS H-B

CLOCK Z-BIT
Q GETS B-H

URITE C_IN ADDRESS
Q GETS B~H

GENERATE H+4
NOW GET B-H TO D AND GOTO
WRITZ IT INTO HEAD+4

;Lower &4k for P(CS




27-ES0AA-124.0
: PROBE .MIC [600.

524913  .NOBIN
;24914 .T0C '
;2491

224916 01
2aN7

524918

: PIW124.M(R 600,1204]

: PROBE .MIC [600 1204]
1CRG2

1204] PROBE MIC

1L(03)

iche 4 Frame

-82
VAX11/780 Hicrocode

PROBE .MIC 14-Jan-
14~Jan=-82 15:30:16
:26909 .T0C "PROBE.MIC''
$26910 .70C Revision 1.1
:26911 P. R. Guilbault
:26912

Revision History''

Add patch no. 091 to fix PROBEx C bit problem.
Start of history

;24919
; 24920

.BIN
-NOLIST

PCs 01,

c

13 Ce
FPLA OE, wCS124

:Disable listing of PCS code for quickie assemblies

52
Page 651




U O3CE.

jU 0145,

U 0165,

{u 0006,

U 0D08,

U 0009,

U 0A4O,

U 0A41,

U 0A42,

22-ES0AA=124.0
: PIW124 .MCR 60012043
* PROBE .MIC [600,1204]

0003,403C,F580,F980,0104,6145

0019,2035,0080,F988,0082,047E

0001,003C,3DF0,2090,0181,0D06

0019,2024 ,6180,F998,0000,0D008

0819,0034,0080,F900,0082.0009

0013,0000,01C7,F800,0010,AA40

0801,3229,ED80,F980,0084 ,6666

0810,0038,£180,F950,0186,6D0A

0810,0038,£180,F950,0186,6D0A

: PROBE .MIC [600,1204]
MICRO2 1L (03)
Prcbe instruction

J
Probe instructiog 14=Jan

14~Jan-82 15:30:16
: PROBE

.TOC " Probe instruction

;PROBE - Test address accessibility
AND PROBER INSTRUCTIWS WITH THE MODE OPERAND IN Q,

*HERE FOR PROBEW
* LENGTH IN D.

3CE: :
PROBE : IFRC[TOJKg.OXT[mJ .

=10%xxx];

RCCT13_Q.AND.KL.31,SC SALU,
CALL ,J7ASPC

RC[TZJ
a_IDCPS Li
FE_SC,SC FE

D_DAL.SC,
RTLT3J_Q.ANDNOT .KL.FJ

: % Patch no. 091,

-82 iche 4 Frame J3 Se ce 653
VAX11/"80 mcrocode

PCS 01, FPLA OE, wWCS124 Page 652

: PROBE'’

*SAVE LENGTH

“SAVE MODE
1GO GET BASE OPERAND

*SAVE BASE ADDRESS
*GET CURRENT PSL

sMODE OPERAND TO FE, 10 TO SC

*PREVIOUS MODE TO D1-0
1SAVE PSL EXCEPT FOR CONDITION CODES

S AARARAARARARR AR RARNRARRARAAARARARARARRAARARRARARAARLY

PCS 0D06 Trapped to WCS 1198 =

s ARKRAXAARAANRREEL AR ARARANAARANARAARARARAARAAAAAARRAARRL

PROB.X: ;
oomox[n .SC_ALU,
LT_RCLTO]

Q_0-LC
CCR.spéss.
EALU_SC~FE, CLK.UBCC

PRCB 1: RC[TOJ NOT.Q,
gtD.S

Bi,
EAtu N" CALL,J/PROB.2

D_RCIPTE.VA],
SC_ALU,
FE_KLC.FFF51,
J/PROB.7

D _RCLPTE.VAJ,

SCLALU,
FE_KC.FFFS53,
J/PR08B.7

=;END OF FPD RETURNS

*PREVIOUS MODE BITS T0 D, SC
*LOAD LENGTH TO LATCHES

*NEGATIVE OF LENGTH TO Q
:SS=0 IMPLIES THIS IS FIRST PROBE
*COMPARE PREV MODE TO MODE OPERAND

SAVE LENGTH -1 IN RC TEMP
’MVE GREATER MODE TC 27-24
SETUP BIT # OF FPD FLAG
:GO INIT FPD RETURN ADDRESS

sRETURN HERE IF ACCESS WILL FAULT
sGET FAULT PARAME™ER FLAGS

; COPY INTO SC, 100

;SETUP MASK IN FE FOR FLAGS

sRETURN HERE IF ACCESS WILL FAULT
sGET FAULT PARAMETER FLAGS

: COPY INTO SC, TOO

sSETUP MASK IN FE FOR FLAGS




—

:PR@E

[u ODOA,

{u 0D0B,

lu 0as48,

U 0A4S,

U OA4A,

lU OEEC,

U OEED,

U OEEE,

U OEEF,

ZZ‘ESOM-‘l 4.0
P1W124 .MCR %00

: PROBE
1%84] 1CRO2

-MIC [600.12043 Probe in

0859,0034,0180,F800,0090,4D0B
0811,0030,0980,F918,0084 ,AA48
0001,123D,0180,F998,0000,0EEC
0000,003C.3080,3C00,0000,008E
0000,003C,0180,F800,0000,0£:8
0000, 153C,3D80,3C00,0000,0DA7

0000, 153C,3D80,3C00,0000,0DA7

0810,0038,8DF0,2000,0000, 08A9

0000,003C, 3080,3C00,0000,008E

MIC [600 1204]

1L(03)
struction

: 24976
;24977
;24978
%l. 979

25014

Probe instructi 14~J
14-Jan;32 15:30:16

;HERE WHEN PROBE REFERENCE FAULTS

K 3
on

an=-82 iche 4 Frame K3 S
VAX11/780 mcrocoﬁe

PROB.7: (’s> D.AND.K[.8].RIGHT,

T_SC.ANDNOT.FE,
CLR.uBCC

D D.OR.RCLT3],
ST_SC-KL.2]

RCCT3] D
EALU?, tALL J/PR0B.8

IDCPSLI_D,
J/NOP

J/FPD.RTN

=;END OF CALL CONSTRAINT

=100

PR0B.8: ID[PSLJ

RLOG. EWTY".J/B‘\K&P RGS

sSC .EQL. O,
sRESTORE PSL

IDCPSLJ
RLOG. EFFTY".J/BAKLP RGS

D -RCLTO],
QIDCQ.SV3,
J7PROB. 4A

IpCPSLI_D.
J/NOP

54
PCS 01, FPLA OE, WCS124 Page 653

‘D=4 IF ACCESS VIOLATION, ELSE 0
* ISOLATE ACCESS & PTE FETCH FLAGS
*CLEAR EALU N BIT

:GET BACK PSL, SETTING Z IF ACCESS VIOL
:SC=0 IF NOT~VALID FAULT ON PTE FETCH
sCALL SITE FOR PROBE OR BACKUP.RGS
sUPDATE SAvED PSL WITH Z IF ACCESS VIOL
sFAULT IF SC.EQL.0, PROBE SECOND IF SS=0
SRETURN HERE FROM PROBE

sRESTORE ORIGIMAL PSL

sRETURN HERE AFTER REGISTERS BACKED-UP

TAKE A FAULT

*RESTORE PSL

s SC.NEQ.0, SS=0 =~ MUST PROBE OTHER PART
sGET LENGTH -1 TO D

cGET BASE ADDRESS TO Q

sPROBE SECOND PART

:SC.NEQ.O, SS=1 -- REPORT ON PROBE
sRESTORE PSL




. PROBE

U 0666,

lu 066E,

lu 08A4,

U 0BAS,

U 08A8,

U 08A9,

U 0BED,

U OBEF,

2Z-ESOAA-124.0
: PTIW124.MCR 60012043

-MIC £600.1204]

0801,001C,81F0,2C00,0000,08A4

0810,0038,1980,F908,0014,6A40

0€13,0039,30C0,3010,0108,68A8

0000,003C, 3p80,3C00,0000,008E

0000,183D,B583,3C00,0000,0BED

001D,1814,0082,F800,0304,68ED

0018,0010,1980,G0CJ,0010,000C

0018,9010,1980,1000,0010,0D0E

; PROBE .MIC [600 12041]
RO2 1L(03)
Probe instruction

Probe instruction 1

::25057

L 3

4-Ja
14-Jan-82 15:30:16
PROBE

n-82 Fiche ¢ Frame L3 Se
VAX11/780 Micro >de : S1

ce 655
PCS 01, FPLA OE, W.

sEALU N=0 (D CONTAINS GREATER MODE)
:SET FPD IN TEMPORARY PSL

:GET RETURN ADDRESS FOR FAULT

:G0 SET THEM WP

sEALU N=1 (MODE OPERAND .GTR. PREV MODE)
;GET MODE OP FOR USE AS PROBE MODE
sCLEAR EALU N SO WE DON'T LOOP KERE

sCALL SITE FOR PROBE SUBROUTINE
;SETUP TEMPORARY PSL

sGET FPD FAULT HANDLER ADDRESS

:GET BASE ADDRESS FOR PROBE SUBROUT INE
ARRANGE TO GET RCLTOJ IN Q ON RETURN
;GO DO THE TEST

sACCESS IS OK
sRESTORE ORIGINAL PSL, CC CLEARED
sTHEN GO TO NEXT INSTRUCTION

sCALL SITE FOR BASE PROBE

sESTABLISH FPD FAULT RETURN ADDRESS
sSET _SD TO BECOME 1ST HALF DONE FLAG
;TEST FOR READ/WRITE ACCESSIBILITY

:HERE ON PROBF TO SETUP TEMPORARY PSL AND TEST ADDRESSES

=011x ;===

PROB.2: D_D. cmor.msx
Q_IDLUSTACK],
J7 .3
o RCCT1],
EALU_KLZEROJ, CLK.UBCC.
J/PRUB. 1

=0

PROB.3: lI)DgPSLJ_D.
SR
CACL.,J/PROB.4

PROB.6: IDLPSLI_D,
J/NOP

=0

PROB.4: ID[FPDAJ D,
SD_NOT.SD,
IRD?,CALL,J/PROB.S

PROB.4A:VA_D+Q,

FEKL.3],
IRD?,J7PROB. S

=1101
PROB.S: TEST.TB.RCHK
ALU_0+K{ZEROJ+1 . CLK.UBCC,

J/PRB.R1

tEST. 1B.WCHK
ALU_0+k[ZEROJ+1.CLK.UBCC,
J/PRB.W1

;BASE IS ACCE&SIBLE HOW ABOUT BASE+LEN
;SETUP BASE + LENGTH

;SET §S=1 TO FLAG_1ST PROBE DONE
;ARRANGE FOR RCLT3] (PSL) ON RETURN
sTEST FAR EXTENT

:IRO=0 (PRIBER)
;PROBE READ ACCESSABILITY
;CLEAR ALU C31

:IR0=1 (PROBEW)
;PROSE WRITE _ACCESSABILITY
;CLEAR ALU C31

4 Page 654




U 0DOC,

{u 00D9,

U 00DB,

U 00FB,

1Z-ESOAA-124.0 ; PROBE .MIC [600,.1204]
;. PTW124.MCR 6001204
: PROBE .MIC [600.1204)

0000,1D3C,0180,F800,0181,0009

0810,003A,0180,F830,0381,0001

0C14,0039,8980,3DE1,2€00,0D10

0¢00,003C.8DF0,2C00,0000,0009

\ MICRO2 1L(03)
Probe instruction

:25058
:25059
;25060
;25061
25062

Frobe instruction
14-Jan;22 15:30:

du—d

i
5:

sHERE IS READ PROBE SUBROUTINE

:ENTRY CONDITIONS:

: VA= ADDRESS TO BE PROBED

4-Jan-82 iche 4 Frame M3
6 VAX11/780 icrocode :

PCS 01, FPLA OE, WCS124

; FE= REGISTER NUMBER OF RC REGISTER TO BE IND & VA ON RETURN

PRB.R1: FE SC,SC_FE,
TBCTEST?

=011=01 ;

PRB.R2: o RC(SC) ,VA_ALU,
ST _FE.FE_SC,
RETURN1

RC[PC Ssvl PC, PC VA,
I0Cp.Sv1_D.0
SET.NEST. ERR
CALL,J/TBF.R

=111+11 ;

D_Q.Q_IDCQ.SV],
J7PRB.R2

SGET RC ADDPXESS READY
IS ADDRES' ACCESSIBLE?

sTB_HIT AND ACCESS ALLOWED
cGET OUT SELECTED TEMP
cRESTORE ORIGINAL SC AND FE
cGO TO CALLER WITH OK RETURN

;1B MISS OR ACCESS VIOLATION
sSAVE PC WHILE FILLING TB

c SAVE D & Q, TOO

sNOTE THAT PC NOT IN PC

;60 FILL T8

sRETURN HERE WHEN TB FILLED
SRESTORE REGISTERS USED

Se ce 656

Page 655




N 3
ZZ-ESQAA-124 0 ; PROBE .MIC [600,12041] Probe instruction 1l+-Jan-82 Fiche & Frame N3 Seguence 657
: PTW124.MCR 60012041 MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 mcrocode PCS 01, FPLA OE, WCS124 Page 656
: PROBE .MIC [600,1204] Probe instruction : PROBE
225081 HERE IS WRITE PROBE SUBROUTINE
;25082 'ENTRY CONDITIONS:
225083 Q@ = ADDRESS T0 BE FROBED
;25084 : VA= ADDRESS TO BE PROBED : ~ -
:¢5085 : D = ADDRESS/2
;25086 : SC= 2, T0 A LONGWORD, OR 4, TO PROBE A QUADWORD
.gg%g : SE= RC ADDRESS OF REGISTER TO BE LOADED INTO C- & VA ON RETURN
;25089 RETURN1 IF ADDRESS WRITABLE. WITH:
325090 : D = RC REGISTER SELECTED BY FE
;25091 . VA= RC REGISTER SELECTED BY FE
25092 : SC= ENTRY SC OR'D WITH 3
;25093 .OTHER REGISTERS UNCHANGED
:25509"095 SEXIT TO MEM MGMT FAULT IF ADDRESS NOT WRITABLE
+25096
;25097 PRB.W: ALU D.SXTCBYTEJ+K[SC],CLK.UBCC, .CHECK FOR NEAR PAGE BOUNDARY
|U ODOD, 001A.8014,1D80,1000,0010,0D0E .sgggg TEST. TB.WCHK ;IS THIS ADDRESS WRITABLE
25100 : :
;25101 PRB.W1: SC_SC.OR.K[.31, ;CONVERT 2 TO 3, OR 4 TO 7
lu ODOE, 0000,1D3C,0080,F800,0084,2119 .gg}gg TB.TEST? ;IS ADDRESS WRITABLE?
. D
225106 =011+01 ; 2TB HIT AND ACCESS ALLOWED
;25105 PRB.WZ2: VA a+K[SC], 2GET ADDRESS OF OTHER END OF DATUM
;25106 SC_FE.FE SC 2SAVE SC, LOAD IT WITH RC ADDRESS
U 0419, 0019,2314,1D80,F800,0381,085C .gg}gg c372, J/PRB U3 :DOES DATUM CROSS PAGE BOUMD?
;25109 TR MISS OR ACCESS VIOLATION
225110 RC[PC SVl PC,PC_VA, SAVE PC WHILE FILLING TB
22511 IDLD.SV] D D_Q, : SAVE DgQ, TOO
225112 SET.NEST. ERR MTE THAY PC 1S SAVED
U 0118, 0C14.00%7,8980,3DE1,2C00,0D12 .ggﬂz CALL,J/TBF .W 'GO FILL 7R
;25115 =111+11 ; SRETURN HERE AFTER FILLING TB
:25116 D_Q,Q_IDLa.sv], sRESTORE REGISTERS USED BY TBFILL RTN
U 0138, 0C00,003C,8DF0,2C00,0000,0119 gg”g J7PRB-W2 ;PROCEED, ACCESS IS VALID
:25119 =0« ;:ALU C31=0 (NOT PAGE BGUNDARY)
;25120 PRB.W3: D RC(SC) VA_ALL, :GET SELECTED TEMP FOR CALLER'S USE
;25121 ST FE.FE SC ;RESTORE SCRFE
U 085Cc, 0810,003A,0180,F830,C381,0001 S?%%% RETURNT ~ ;BACK TO CALLER
225124 : sALU C31=1 (DATA CROSSES PAGE BOUNDARY)
225125 ALU O*KCZEROJ*LCLK.\BCC, ;CLEAR C31 SO WE DON'T COME BACK HERE
;25126 SC_FE,FE_SC, RESTCRE SCEFE
;25127 TEST. TB UCHK .’TEST OTHER SIDE OF PAGE BOUNDARY
U 085, 0018,0010,1980,1000,0191,0D0E 225128 J/PRB . W1 ;LOOP BACK TO COMPLETE THE TEST




8 &

14-Jan-82 iche & Frame B4 Suence 658
0:16 VAX11/780 mcrocode : PCS 01, FPLA OFE, W(S124 Page 657

SAVE Q REGISTER

> AND SC

>SUCCESSFUL RETURN
sRESTORE SAVED SC
¢ CHECK FOR ACCESS VIOLATION

FAULT RETURN
SET ACCESS VIOLATION IF APPROPRIATE
GO TAKE THE FAULT

LI YR T

-1S THERE AN ACCESS VIOLATION?

;ACCESS IS ALLOWED
:RESTORE PC

: GET SAVED D REG

GO BACK TO PROBE POINT

sACCESS VIOLATION!
cSET CODE ACCORDINGLY

27-ESOAA-124.0 ; PROBE .MIC [600,1204] Probe instruction
; PIW124.MCR 60012043 MICRO2 1L€03)  14=Jan-82 15:3
: PROBE .MIC [600.1204] Probe instruction :
;25129 :SUBROUTINE TO REFILL TB FOR READ PROBE
152139
U 0D10, 0000,003C,BD80,3C00,0000,0A50 E%g}g% TBF.R: IDLQ.SVI_D
:'25134 : L 2 22822222 2312832328222 23 2234823424 22228232123 2323222223243
;25135 . « Patch no. 005, PCS OD10 trapped to WCS 1144 *
. 25136 5 L 22232333 222838222328 ss220 232 223s 233323 2¢ds s34 2224
125137
225138 =00 :00
225139 RCCSC.SV1 KCSCI.
U 0ASO. 0018.1C29.1D80.F9ES.0000,023C :gg}zg CALL .PSL.MODE?,J/GET.PTE
125142 TBF.R2: ;01
125143 SC_RCLSC.SV].
125144 TEST.TB.RCHK.
{u 0a.1. 0010,0038,0180,0168,0082,0D11 ;gg}gg J/TBF.R1
125147 :10
U 0A52. 0059.0034,65C0,F800,0000,0EA8 §§}§3 J7M.FLT.B
225157 =:END OF SUBROUTINE CONSTRAINT
hu 0p11, ,1D3C.0180,F800,0000, 0039 Egg}gg 18F .R1: TB.TEST?
125156 =11%01 ;
225157 PCRVA_RCLPC.SV].
225158 Q_IDCB.SV].
U 0039, 0010,003A,89F0,2D61,2A00,0020 :gg}gg CCR.NEST.ERR,RETURN20
:25161
125162 RCLPTE.VAJ _KL.83,
125163 D_KL.83.
U 0038, 0818,0038,0180,F9D0,0000,0EA9  :25164 J7M_FLT.PRB




U 0D12,

U 0AG8,

U 0A69,

U 0A6A,

s JAGB,

ZZ-ESOAA-126 0 . PROBE .MIC [600,1204]
;. PTW124.MCR 600,12043 MICRO2 1L(03)
: PROBE .MIC [600.1204] Probe instruction

0000, 003C,BD80,3C00,0000, 0468 3%5168

0018,1C39,1D80,F9E8,0000,023C ;23176
0000,003D0,0180,1000,0000,0D6E .:25180

0819,0030, % :80,F800,0000,0EA3 ;25184

0010,003A,89F0,2D61,2A00,0020 ;25189

Probe inst¢ruction 14-Jan-82 Fiche &4 ame C4 gue ce 659
1lo-Ja|n’;'8u2BE 5:30:16 VAX11/780 Microcode : PCS 01 FPLA 0E, W(CS124 Page 658

sHERE IS SUBROUTINE TO FILL TRANSLATION BUFFER FOR A WRITE PROBE

TBF.W: IDCQ.SVI_D *SAVE Q REGISTER

s RARRXARAXAAAARAAARAARNRARRARARRARRRARR AR AR AR AR AN

: *= Patch ro. 006, PCS 0D12 trapped to WCS 1145 =

s NREAARRAARARNARAA XA RAAAARAARAAARAARAANNAXRAANAREANK S

=00 .
RC(SC Sv] k[ScCl, s AND SC FOR REFILL RGUTINE
CALL,PSL. MDE".J/GET PTE
. sSUCCESS ON GETPTE. UPDATE M.BIT
TEST.TB.WCHK, :DOES THIS PTE ALLOW WRITE?
CALL,J/TEST.PTE.W
D_D.OR.K[.4], :’FLAG MEM MGMT FAULT HAD WRITE INTENT
7” FLT.A ;GO TAKE THE FAULT
H ;SUCCESS RETURN FROM SETTING M.BIT
TBF.X: PCBVA_RCCPC. svl, sRESTORE PC
a_IDCE.SV], : GET SAVED D REG
CER NEST. ERR RETURNZ20 ;6O BACK TO PROBE POINT

LLIST ;Re-enable full (isting




o 4

7Z-ESOAA=124. o : MOVPR .MIC [600,1204] MOVPR.M 14~Jan-82 Fiche 4 Frame D& Sequence 660

: P1W124.MCR 600 1204] MICRO2 1L(03) 14-Jan-82 15:30:16 ~VAX11/780 Microcode : PCS 01, FPLA O, WCSIo4 Page 659
: MOVPR .MIC [606 1204 MOVPR.MIC

:25192 .70C "MOVPR.MIC"’
:25193 .710C ‘Revision 1.5

;25194 P. R. Guilbault
225195
;25196  .NOBIN L .
25197 .TOC ' Revision History''
: 25198
225196 ; 01 Remove absolute j umg6
;25200 Comment patch no. to add PRN “X3F for TB miss check.
;25201 ; 00 Start of history
25202
;25203 .BIN

225206 .NOLIST ;:Disable Listing of PCS code for quickie assemblies




E &
Z7-ESOAA-124.0 ; MOVPR .MIC [600,1204) SVP/LDPCTX, MF/MIPR14-Jan-82 . Fiche 4 Frame E4 Seguence 661
s PIW124 . MCR 600,1204] MICRO2 1L(03) 14=Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, wCS124 Page 660

: MOVPR .MIC [606.1204] SVP/LDPCTX, MF/MTPR : SVPCTX - Save Process Context i
.5222% .TOC ' SVP/LDPCTX, MF/MTPR : SVPCTX - Save Process Context'' '
:ggggg ;HERE FROM A-FORK TO SAVE REGISTERS IN P(B
;25209 088: ;
;25210 SVPCTX: VA_RLSP], JREADY TO GET PC & PSL FROM STACK i
IV 0088, 0000,1C3D,0180,FA70,0200,003E .sg%%% PSLC.MODE?, CALL ,J/KERNEL . CHK JAFTER VALIDATING THIS USER i
125213 0A8:  ; ;THIS ONE'S OK ,
;25214 DCLONG] _CACHE ;GET SAVED PC FROM STACK ;
225215 R[SPJ-LK*K[.B.‘I.RLOG. ;UPDATE SP ACCORDING TO 2 POP'S !
lu 00A8, 0018,0018,01C0,42F0,0000,0D14 ggg}g Q_ALU ;HOLD UPDATED SP VALUE !
125218 : :
;25219 RCLTOJ_D, o ;SAVE STACKED PC |
U 0D14, 0001.003C.0180,F983,0000,0D15 .gggsg VA_VA*'z : ;ADDRESS THE STACKED PSL 2
125222 ; ;
:25223 DLLONG] _CACHL, ;GET STACKED PSL !

U 0D15, 0000,.003C,E580,4000,0084,6D16 ;25224 SC_KL.1A] ;GET BIT # (26) OF PSL<IS> BIT




U 0D16,

{u 008D,

ju 008F,

fU 0018,

ju 0019,

lu OD1A,

U 0p1B,
U OBAC,

U 08AD,

Z7-ESOAA-124.0 .
: P1W124 .MCR 6001
: MOVPR .MIC

A
£600,1204]

0c01,1C3C.0180,F988,0000,008D

0000,003C ,E9F0,2C00,0000,0020

0000,003C,3DF0,2C00,0000,0D018

0801,201C,A180,3C00,0000,0019

0800,003C.81F0,2C00,0000,0D1A
0819,0034,9180,F800,0010,0D018

0001,213C,6580,FAF0,0084 ,68AC
0000,003C,3D80,3C00,0000,008D

0801,001C.,0180,F800,0000,08AC

.MIC [600,1204]
MICRO2 1L(03)
SVP/LDPCTX, MF/MTPR

F 4
SVP/LDPCTX HF/HTPRM- n-82 iche 4

:25225
25226

25228
29

14-Jan-sé :30:16  VAX11/780 mcrocode

SVPCTX - Save Process Context

;HERE HAVING OBTAINED PC AND PSL FROM STACK.

: TO THE INTERRUPT STACK?

RC[T1J D.

Frame Fé4 Se
PCS 01, FPLA OE, WCS124

DO WE NEED TO SWITCH

*SAVE STACKED PSL

e 662
Page 661

sUPDATED STACK POINTER READY TO STORE

PSL MODE?

=11101 .
SVPC.1: Q_IDCPCBB],

J7SVPC.4

Q_IpCPSL]

;ARE WE ON THE INTERRUPT STACK?
JPSLL]IS>=1

;PREPARE TO STORE INTO P(CB
:PSLLIS>=0

;MUST GET ONTO INTERRUPT STACK
:HERE IF THE INSTRUCTION WAS EXECUTED FROM THE KERNEL STACK.

WE MUST

:GET ONTO THE INTERRUPT STACK BEFORE PROCEEDING

SVPC.2: IDIKSPI D,
D_Q.ORNDT .MASK

b D.S
Q_ID [ISPj

ALU_D.AND.KL.1F007,
kﬂgG.CLK.UBCC.

ISAVE SP AS KSP
*SET PSL<IS>

:CHECK IPL FIELD FOR ZERO

. SWAP ;RESTORE FORMAT OF PSL

:RE-ARRANGE PSL FOR TESTING IPL FIELD
;GET ISP READY AS NEW SP

R[SPJ SSETUP ISP AS SP
SC_KL- 16] *GET 16 FOR SETYING IPL TO 1, IF NEEDED
27 ‘IS THE IPL FIELD ZERO?
=0 : ;ALU 7=0. IPL FIELD IS NON-ZERO
SVPC.3: 59§CS%JTD. :STORE UPDATED PSL. THEN GO SAVE REGS

D_D.ORNOT .MASK,
J7SVPC.3

sALU Z=1.
;SET BIT 16 TO GIVE IPL = 1

IPL FIELD IS ZERO




22-ESOM=126.0
;. PTW124.MCR 6001204 MICRO2
* MOVPR .MIC [600,1204]

ju 0020, 0001,203C,2D80,F800,0284,6D21

U 0021, 0000,003C,01F0,2400,0080,CD22

ju 0D22, 0C00,003C,F180,F800,0114,4D24

ju 0D24, 0000,123C,0180,A800,0000,08FB

ju OBFB, 0000,003C,01F0,2403,0080,CD22

u OBFF, 0800,003C,8980,FA03,0195,6D25

; MOVPR .MIC [600 1204]
1L(€03)
SVP/_DPCTX, MF/MTPR

G
SVP/LDPCTX, MF/MTPR14~Ja
11.-Jan-aé 15:30:16

.25268
9

n=-82 iche 4 Frame G4 Se
VAX11/780 M1crocode :
: SVPCTX - Save Process Context

nce 663
PCS 01 FPLA OE, WCS124

sHERE TO BEGIN STORING REGISTERS INTO THE PROCESS CONTROL BLOCK

SVPC.4:

§_xC.283,
VATQ

Q_ID(SC),
ST_SC+1

SVPC.5: D @

=101

FE_SC.ANDNOT.KL.FFFCJ.

CLR.uBCC

CACHE P_DCLONG],
EALU.Z?7

4 ID(SC),
ST_SC+1,
VA_VA+4
J/73vpPc.5

SC _FE.

FE_KLC.D],
CLK.LBCC
D_RCRO],
VA_VA+4

*SET ID BUS ADDRESS OF KSP
*GET PHYSICAL ADDRESS OF P(B

*GET KSP READY TO STORE
*ADDRESS NEXT SP

*READY SP FOR STORING TO MEMORY
*CHECK FOR 4 POINTERS STORED

:STORE A POINTER
*SHOULD WE STORE MORE?

cEALU Z=0 (MORE TO GO)
cGET NEXT POINTER
;BUMP_ADDRESS

cADDRESS TO STORE INTO
cLOOP TO STORE ANOTHER

sEALU 2=1 (ALL SP'S STORED)

sCLEAR SC (REGISTER NUMBER)
sSET TERMINATING VALUE
:FORCE EALU 2=0

GET FIRST REGISTER TO STORE
. BUMP ADDRESS FOR IT

Page 662




2Z-ES0AA-124.0
: PIW124.MCR 60012041
: MOVPR .MIC [600,1204]

FU 0025,

{u 0coB,

U OCOF,

iU 0D26.

u opes.

U 0D29.

0000,123C,0180,A800,0080,CC08

0800,003C,0180.F868,0010,AD25

0810,0038,0180,F903,0000,0D26

0000,003C,0180,A800.0000,0D28

0810,0038.0180,F908,0000,0D29

€00C,003C.0180,A804,4000,0062

: MOVPR .MIC [600,1204]
MICRO2 1L(03)
SVP/LDPCTX, MF/MTPR

H
SVP/LDPCTX HF/MTPR14-Jan-82
14-Jan-8 80 15:30:16

iche 4 Fframe H&4 Se:
VAX11/780 mcrocode : PCS 01, FPLA OE, WCS124
SVPCTX - Save Process Context

22% sHERE TO STORE GENERAL REGISTERS INTO THE P(CB

:2
:25301
:25302
:25

3253
:25305

SVPC.6: CACHE P_DLLONG?
SC_SC+17

=101

EALCU.Z?"

SKR(SC)
EA[U SC~FE, CLK.UBCC.
/SVPC.6

D_RCLTO],
VA_VA+4

SEALU Z=1.
;GET STACKED PC

CACHE . P_DCLONG)

D_RCCT11,
VA_VA+4

CACHE.P_DLLONG],
CLR.1B.0PC,
PC_PC+1,J/1RD

*STORE A REGISTER
*BUMP

REG NUMBER

sLAST ONE?
sEALU Z=0, MORE REG'S TO GO

sGET A REGISTER

;BUMP STORAGE ADDRESS

'TEST FOR LAST ONE
;LOOP BACK

RO-R13 ALL STORED

*STORE STACKED PC INTO PCB

*GET STACKED PSL
*BUMP ADDRESS

*STORE STACKED PSL INTO PCB
160 ON TO NEXT INSTR

664
Page 663




I &
22-ES0AA=124.0  ; MOVPR .MIC [600,1204] SVP/LDFCTX, MF/MIPR14-Jan=82 iche 4 Frame I4 Sequence 655
; PIW126.MCR 600,1204] MICRO2 1L (03) 14=Jan-82 15:30:16 VAX11/780 mcrocode PCS 07, FPLA OE, WCS124 Page 664
FDVPR MIC [606 1204] SVP/LDPCTX MF/MTPR : LDPCTX - Load Process Context
%g%%g .TOC ' SVF/LDPCTX, MF/MTPR : LDPCTX - Load Process Context''
%g% ;HERE FROM A-FORK TO LOAD PROCESSOR REGISTERS FROM PCB
25331 089: : :
iU 0089, 0000.003C.E9FO,2C00,0000,04C4 %;%% LDPCTX: @_IDCPCBB] *GET PHYSICAL ADDRESS OF P(B
25 334 =0Oxnnxn ; :
125335 *ITS LEGAL. LOAD PCB BASE ADDRESS
+25336 sc Kt 28],STATE_KC.28], *SETUP ID BUS ADDR OF FIRST SP
[u 04C4. 0001.3C3D.2D80.F800.1684,603E g%% PSL.MODE? . CALL ., J/KERNEL . CiK *MAKE SURE THIS INSTRUCTION IS5 LEGAL NOW
125339 :
225340 LDPC.1: on.och CACHE.P, *GET NEXT SP VALUE FROM PCB
125341 SC+1 *COUNT ID ADDRESS TO NEXT
lu 04E4. 0000,173C.0180.C800.0100,CC1B gggz% smezv *WRITTEN ALL 4?
125344 =1011 ;EALU 2=0. LOAD ANOTHER SP
225345 ID(SC)_p, *WRITE NEXT STACK POINTER
125346 VA_VA+Z, “ADVANCE ADDRESS TO NEXT
125347 SC_FE,STATE_FE, *GET NEXT STACK POINTER ADDRESS
{u 0C18, 0000,003C,0180,3403.1481,64E4 :ggﬁg J/ToPE 1 *GO READ ANOTHER
25350 : :EALU 2=1. BEGIN LOADING REGISTERS
125351 FE_SC. *USE LEFTOVER X'2C TO TERMINATE LOOP
125352 SCTKE.201.ALU, *SETUP INITIAL REGISTER ADDR
U OC1F. 0018.,0038,7580.F800.0182,0¢28 5;%2 J/IPPC.9 *BEGIN LOOP
:25355 :
125356 LDPC.2: DELONGJ CACHE P *GET NEXT REGISTER
125357 SC_SC+17 *COUNT TO ITS ADDRESS
U OD2A, 0000,123C.0180,C800.0080,CC28 ;gggg EALL.2? *HAVE WE GOT TO 13 YET?
125360 =1011 ;EALU Z=0. MORE REGS TO GO
"55381 LDPC.9: R(SC) D, *LOAD NEXT
125362 VA_VAT4 . *ADVANCE ADDRESS
125362 EACU_SC=FE,CLK.UBCC, *CHECK FOR LAST TRANSFER
U CC2B, 0001,003C.0180,F8EB,0010,AD2A %ggg J/LDPC.2 *LOOP BACK
125366 ;EALU Z=1. STORE REG 13
25367 R(SO D *LOAD FINAL REGISTER
125368 VA_VA%4, *ADVANCE ADDRESS TO SAVED PC
U OC2F, 0001,003C.7D80,F8EB,0084,6D28 25369 SCTKL.18] *GET 24 FOR BUILDING MASK




22-ESOAA=124.0
: PTW124.MCR 60012041 MICRO2
: MOVPR .MIC [600.1204]

U 0D2B.

ju 0030,

rU 0031,
U 0D32,
U 0425,

U 0435,

U 0430,

;- MOVPR .MIC [600,1204]

0003,0010,0180,C988,0000,0030

0001,003C,0180,F993,0000,0031

0000,003C,0180,€300,0000,0032

0000,003C.C180,3C03,0000,0425

0000,003D,0180,C800,0084,6548

0000.,003C,0180,F800,0000,0106

0000,003C,0180,F803,0000,0444

J &
SVP/LDPCTX, MF/MTPR14-Jan-82
an-82 15:30:16
s+ LDPCTX - Load Process (ontext

1L(€03)
SVP/LDPC TX MF/MTPR

;25370
:25371
:25372

373
;25374
;25375
;25376

377

25398

14=J

Fiche 4 Frame
VAX11/780 Microcode :

Jé
PCS 01 FPLA OE. HCS

'HERE LDPCTX HAS LOADED THE STACK POINTERS AND GENERAL REGISTERS

; FROM THE PROCESS CONTROL BLOCK INTO INTERNAL REGISTERS. NOW THE PC AND

: PSL, THEN THE MAPPING REGISTERS MUST BE OBTAINED FROM THE PCB.

=00xr%xx

:10% %

D[L(NGJ CACHE.P,
RCLT1] MSK*H

VA VAt+é,
RCTT21_D

DCLONGI_CACHE.P

VA VA+4,
IDLT01_D

D[LWGg]CACHE .P.
CAtL J/WPR.2

J/RSVOPR

VA_VA+4

*GET SAVED PC FROM PCB
*GET 1S IN BITS 31-24

:ADVANCE ADDRESS TO SAVED PSL
:SAVE PCBLPC] FOR PUSHING ONTO STACK

1GET PCBCPSL]

:ADVANCE ADDRESS TO POBR
;SAVE PCBLPSL] FOR PUSHING ONTO STACK

GET POBR V.
:SET PROC REG # OF POBR
;GO LOAD POBR

sRETURN HERE IF POBR VALUE ILLEGAL
80mM8

sRETURN HERE WITH POBR LOADED
;ADVANCE ADDRESS TO POLR & AST

Page 665




K
SVP/LDPCTX, MF /HTPR‘! 4=y

ZZ-ESOAA-124.0 ; MOVPR .MIC [600 1204] an-82 . Fiche 4 Frame Ké Seguen e 667
: PIW124.MCR 600,1204] 1CRO2 1L (03) 14-Jan-82 5:30:16 _ VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 666
: MOVPR .MIC £600,1204) SVP/LDPCTX MF/MTPR LDPCTX - Load Process (Context

ggz& ;HERE AFTER OBTAINING PC. PSL., AND POBR.
125401 =00%xx :
25402 DCLONG] _CACHE.P, *GET POLR AND AST
:25403 Q_RCCT1]. *GET MASK FOR SEPARATING THEM
lu 0444, 0010,0039.01C0,C908.0000,0445 23404 CALL,J/LDPC.3
1256406 =10%xx :
lU 0454, 0000,003C.0180.F800,0000,0106 5?285 J/RSVOPR
125409 : :RETURN HERE AFTER POLR SET UP
125410 DLLONG]_CACHE.P. ‘GET P1BR
125411 SC_K[.AJ., *SET UP PROC REG # OF P1BR
[u 045C. 0000,003C.F580.C800,0084.64A5 ggﬂg J/LDPC .4
125414 =00%xx ;
125415 LDPC.3: RCCT11.D. mouor.o, *SAVE POLR IN T1
125416 D.D.S SGET AST INTO LOW BYTE
125417 VA _VA+4, *ADVANCE ADDRESS TO P1BR
{u 0445, 081D,0025,0180.F988,0000,0553 %gﬁg CAI:L J/WPR.6 *GO LOAD AST LEVEL
125420 =10%*% ;RETURN HERE IF AST LEVEL OUT OF RANGE
lu 0455, 0000.,003C.0180.F800,0000,0106 ggzgé J/RSVOPR
125423 : ;RETURN HERE HAVING SET UP ASTLVL
125424 D_RCLT1I, *GET POLR BACK
125425 st K[C.93.FE_EALU, SSET UP ITS PROC REG NUMBER
U 045D, 0810,0038.D980,F908.0184,6549 ggzgg J/QPR.3C
125428 =00%xx :
125429 LDPC.4: Q_D *SAVE P1BR IN Q
25430 p_kE£.80001, *BEGIN BUILDING 2++23
125431 VA_VA+4, *ADVANCE ADDR TO P1LR € PME
U 04AS, 0818,0039,45E0,F803,0000,0D53 ggg% CACL,J/WPR.2A ;GO LOAD P1BR
125434 =10%xx ;HERE IF P1BR IS ILLEGAL
U 0485, 0000,003C.0180,F800,0000,0106 gggg J/RSVOPR
125437 :P1BR LOADED OK
125438 DELO‘JGJ CACHE.P, SGET P1LR § PME
$25439 Q.0, SCLEAR Q FOR SHIFTING IN D31
U 048D, 0000,003C,8DF8,C800,0084,65A1 25440 ST_KL.1F] “SETUP 31 IN SC FOR CLEARING PME




Z7-ESOM-1 24 O
: PlW124.M

MICRG2
+ MOVPR mc c606 1204]

{u 05A1, 0F01,0035,0128,F988,0000,01AA

{U 0581, 0000,003C.,0180.F800,0000,0106
lu 0589, 0800,1C3C,ES80.,FA70,0084,60DD
iU 01AA,

00A1,203D,31F0,2080,0000,0071

U 018A, 0810,0038,0580,F908,0184,A549

: MOVPR .MIC [600,1204]
1204]

1L

L &
SVP/LDPCTX, MF/MTPR14~Jan~-82

(03)

25465

14=Jan-82 15:30:16
svp/wpcrx MF /MTPR

iche 4 Frame
VAX11/780 mcrocode
: LDPCTX - Load Process Context

Lé S ce 668
FPLA OE, UCS134

PCS 01, Page 667

;HERE AFTER LOADING POBR, POLR, AND P1BR.

=00xxx

=10%xnx

=0 xxx

LDPC.5:

RCCT1] _D.AND.MASK,
g 8' LEFT,SI/ASHL,

CALL,J/LDPC.S

J/RSVOPR

D_RLSP].
ST _k[.1A].
PSC.MODE?, J/LDPC.6

RCCTO] Q.LEFT3,
Q_IDCCESI.
CALL,J/WPR.9

J/

sthgl%’u FE_EALU
wPR.3C T

*CLEAR PME BIT IN PILR
*GET PME INTO Q0
*PREVENT ERROR RETURN FROM LOADING PME

cERROR RETURN FROM LOADING PI1LR

s SUCCESS RETURN FROM LOADING P1LR
sGET SP AVAILABLE FOR STORING
;GET BIT # (26) OF PSL<IS>

;IS PSL<IS> SET?

“SAVE 8+ PME
“GET CPU REG. WHICH CONTAINS PME
GO STORE PME

sRETURN HERE FROM SETTING PME
;GET PILR

;GET PROC REG # (08) OF PILR
;G0 STORE P1LR




A
ZZ-ESOM-P.‘. 0 : MOVPR .MIC [600,1204] SVP/LDPCTX, MF/MTPR14-Jan~-82 iche 4 Frame M4 Sequence 669
; PTW124.MCR 6001204 RICRO2 1L(03) 14-Jan-82 15:30:16  VAX11/780 mcrocode PCS 01, FPLA OE, WCS124 Page 668
: MOVPR .MIC [600.1204] SVP/LDPCTX MF/MTPR  : LDPCTX - Load Process Context
;25466 :MERE ALL THE REGISTERS HAVE BEEN LOADED FROM THE PCB.
:2gzgg SIF PSL<IS> IS SET, WE MUST GET OFF THE INTERRUPT STACK
305469 =11101 ; :PSL<IS>=1
225470 LDPC.&: Q_IDLPSL]. *PREPARE TO CLEAR IT
U 00DD, 0000.003C,3DFO0,2C00,0000,0D38 %gz;;_ J7LDPC.8
125473 ; :PSL<IS>=0
125474 LDPC.7: @ _IDCTBERO], *PREPARE 0 SET TB INVALIDATE BOTH
U 00DF, 1000,003C.49F0,2C00,0000.01CA ggz;g sToP. IB
225477 =OTxxx :
125478 FE_KL.201, SLOOP COUNT FOR CLEARING PROCESS SPACE
225479 D 0. : CHANGE NOTHING IN TBERO
U 01CA. OF00,003D.7580.F800,0104,6D73 :ggzg? ALL ,J/WPR.108 :G0 INVALIDATE 18
2256482 sRETURN FROM TB INVALIDATION
25483 {AB RLSPI, *GET KERNEL SP TO LATCH
{u 01DA. 0000,003C.C1F0,2E70,0000,0D34 ;ggzglso o_IBCT0] *GET SAVED PSL FROM PCB
ggzgg ;FINALLY, WE ARE ON THE KERNEL STACK. PUSH ON PSL AND PC FROM PCB
$25488 ; :
25489 VA_LA-KC.4], *READY TO PUSH PSL
[u OD34, 0C18,0000,1180,F800,0200,0035 5223? 0_Q ;GET PSL INTO D
125492 ; :
225493 CACHE_DCLONG]. :PUSH PCBLPSL] ONTO STACK
U 0035, 0010,0938.01€0,3110,0000,0036 :nggg Q_RCLT2] *GET PCBTPC]
:25496 :
125497 R[SPJWA LA-KL.8].RLOG, *READY TO PUSH PCBLPCJ
;25498 :GET DATA READY
U 0D36. 0C18.0004,018C,FAF0,0200,03FD "5?5'33 J7STOR L “STORE, THEN GO TO NEXT INSTR
32?—8} ;HERE TO GET ONTO THE KERNEL STACK FROM THE INTERRUPT STACK
:25503 :
225504 LDPC.8: ID[ISPJ “SAVE SP AS ISP
U 0D38. 0801,2034,8180.3C00,0000.0039 ggggg D_Q.AND® msx *CLEAR IS BIT IN PSL
:'25507 : H
1y 0039, 0000,003C,A1F0,2C00,0000,0D3A :ggggg _IDLKSP) $GET KSP
25510 :
225511 ibCPSLI _D, *NOW OFF INTERRUPT STACK
125512 RCSP] QT *SETUP KSP AS CURRENT SP
U OD3A, 0001,203C,3D80,3EF0,0000,00DF ;25513 J/LDPT.? *REJOIN KERNEL FLOW




ZZ-ESOAA-124.0

U 02C7,
U 02E7,

U 02F7,

U 02FF,

U 0500,

U 0502,

U 0503,

U 0508.

U 0509,

U 050A,

U 0508,

0000, 1¢3D,0180, F800,0000,003E
0000.003D,0180, F800,0000,0500

0000,003C.0180,F800.,0000,0106

FC00,0037 ,C1F0,F847,0000,0200

0059,0001,0180,F980,0196,6D7B

0000.,003E,01F0,2400,0000,0018

0000,003E,01C0,FA70,0000,0018

0000.003€E,91F0,2C00,0000,0018

0000, 003€,F1F0,2€00,0000,0018

0818.0038,4580, F800,0000,0038

0898,0038,4580,F800,0000,0041

: MOVPR .MIC [600 1204]
: PTW124.MCR 600,1204) RO2

* MOVPR .MIC C600,1204]

N &
SVP/LDPCTX MF /MIPR14-Jan-82 iche 4 Frame

1L(03)

;25561
;25562

Né& Seguence 670
14=Jan-82  15:30:16 VAX11/780 chrocode : PCS 01, FPLA OE, WCS124 Page 669
SVP/LDPCTX MF/MTPR : MFPR - Move From Processor Register

.T0C ' SVP/LDPCTX, MF/MTPR : MFPR - Move From Processor Register'’
;GET HERE WITH PROCESSOR REGISTER ADDRESS IN D
2(C7: : H
MFPR:  DPSL.MODE?,CALL,J/KERNEL .CHK sSHOULD WE ALLOW THIS OPERATION?
2E7: N SRETURN FROM KERNEL CHK MEANS 0K
CALL ,J/RPR :GC READ REGISTER
2F7: : H
J/RSVOPR ; TAKE RESERVED OPERAND TRAP
2FF: : :
D_Q, sSUCCESS. WRITE RESULT
BTFORK
SHERE IS RPR SUBROUTINE, WHICH DOES THE WORK OF MFPR

;1T IS A SUBROUTINE SO AS TO BE USABLE BY THE CONSOLE INTERFACE

=000000 ; ;MAKE SPACE FOR MANY REGISTER NUMBERS
RPR: SC_D-k[.8],CLK.UBCC, ;1S THIS A STACK POINTER?
RCETOJ_ALU.RIGHT, ;SAVE BITS 2-=1 IN RC
FE_KLC.B], SREADY FE TO RESTORE PRN IN SC
CACL,J/SELPR ;GO SELECT PROCESSOR REGISTER
=000010 ; SREG # .LSSU. 8, STACK POINTER
Q_ID(SC), :GET SELECTED STACK POINTER
RETURN18’
; ;REG # .EQL. CURRENT MODE
Q_RLSP], ;GET CURRENT STACK POINTER
RETURN18
=001000 ; :08- POBR
Q_IDLPOBR], :PROCESS 0 BASE REGISTER
RETmma SRETURN IT
N ;09: POLR
Q_IDLPOLR], ;PROCESS O LENGTH REGISTER
RETURN18
: ;0A: PIBR
0_k[.8000], *PROCESS 1 BASE REGISTER
J7RPR. 2 *BEGIN GUILDING 2#%23
; =08
0_K[.8000].RIGHT2, BEGIN euILomG 221
J7RPR.3




8 S
MF/MTPR14~-Jan-82 iche 4 Frame BS S

22-ES0AA-124.0 : MOVPR .MIC [600,1204] SVP/LDPCTX ce 671
: PIW124.MCR 600.1204] RICRG2 1L(03)  14-Jan-82 15:30:16 mmmmmMenm1mwamu Page 670
: MOVPR .MIC [600,12041 SVP/LDPCTX, MF/MTPR : MFPR - Move From Processor Register
;25563 ;MFPR CONTINUED
;25564
;25565 ;0C: SBR
125566 &_IDCSBRI, *SYSTEM BASE REGISTER
U 050C. 0000,003E.99F0,2C00,0000,0018 :ggggg RETURN18
125569 ; :0D: SLR
2125570 Q_IDCSLR], LSYSTEM LENGTH REGISTER
lu 050D, 0000.003E.FSFO,2C00,0000,0018 ;ggg;; RETURN18
Eggg;z ;OE & OF ARE SELE-TED OUT BY SELPR
125575 =010000 ; :10: PCBB
125576 Q_IDCPCBBI, *PROCESS CONTROL BLOCK BASE
lu 0510, 0000,003E,E9FO,2C00,0000,0018 ;ggg;g RETURN18
125579 : :11: SCBB
+ 25580 Q_IDCSCBBI, *SYSTEM CONTROL BLOCK BASE REGISTER
lu 0511. 0000.003E.EDFO.2C00.0000,0018 ‘5??3} REToRNIS
+25583 ; :12:
125584 $c kC.103, ;serup Y6 IN SC FOR SHIFTING
lu 0512, 0000,003C.6580,F800,0084,6D43 ;ggggg J/RPR.S
25587 : :13: ASTR |
125588 Q_IDCCES], *ASYNCRONOUS SYSTEM TRAP REGISTER i
U 0513, 0000.003C.31FU,2C00,0000,0D48 :ggggg J7RPR.6 |
125591 ; :14: SIRR
U 0514, 0000,003E.0180.F800.0000,0010 ;ggggg RETURN10 SCAN'T READ REQUEST NUMBER ,
25594 Iz :15: SISR
125595 Q_ipCSIR], {SOFTWARE IN.ERRUPT SUMMARY REGISTER
U 0515. 0000.003E,39F0,2C00,0000,0018 ‘52239 RETURN1S

;25598 ; 16 & 17 ARE SELECTED OUT BY SELPR




ZZ-ESOAA-124 0

U 0518,

U 0519,

U 051A,

U 051B.

U 051C,

[u 651D,

U 0520,

U 0521,

U 0522,

U 0523,

0000,003C,29F0,2C00.0000,0D49

0000,003€,25F0,2C00,0000,0018

0000,003E,20F0,2C00.0000,0018

0018.0038,05F0,2C00,0010,0D48

0000,003E.0180,F800,0000,0010

0000,003€,0180,F800,0000,0010

0000,003€,11F0,2C00,0000,0918

0000,003E ,15F0,2€00,0000,0018

0000,003€E,19F0,2€00,C000,0018

0000,003€,0180,F800,0000,0010

: MOVPR .MIC [600 1204
: PTW124.MCR 60012041 RC2
: MOVPR .MIC [606 12041

SVP/LDPCTX
1L(03) 14=-Jan-

SVP/LDPCTX MF/MTPR

:55599
+25601
¥

cC S5
MF/MTPR14~Jan-82

88 15:30:16
: MFPR - Move From Processor Register
;CONTINUATION OF MFPR

=011000 ;

Q_IDCCLK.CS],
7RPR 8

o IDINXT.PER],
RETURN18

Q_IDCINTERVAL],
RETURN18

Q_IDCDAY.TIME],
ACU K[.1],CLK.UBCC,
J/RPR.9

RETURN10

RETURN10
: 1E & 1F ARE SELECTED OUT BY SELPR
=100000 ;

Q_IDLRXCS].
RETURN18

Q IDCRXDB],
RETURN18

Q_IDCTXCS].
RETURN18

RETURN10

Fiche 4 Frame C
VAX11/780 Microcode :

Sequence 672

(]
PCS 01, FPLA OE, WCS124

18:
IN

TERVAL CLOCK CONTROL/STATUS

219: NICR
¢NEXT INTERVAL COUNT REGISTER

s1A: ICR
s INTERVAL COUNT REGISTER

:18: TODR

;TIME OF DAY REGISTER

; GUARANTEE ALU Z2=0

SWAIT UNTIL TIME STOPS CHANGING

21C
s UNDEF INED

21D
> UNDEF INED

;20: RXCS
;CONSOLE RECEIVE CONTROL/STATUS

:21: RXDB
;CONSOLE RECEIVE DATA BUFFER

:22: TXCS
;CONSOLE TRANSMIT CONTROL/STATUS

:23: TXDB
;CAN'T READ TRANSMIT DATA BUFFER

Page

671




12-ES0AA=124.0
: P1W124.MCR 60012041
: MOVPR .MIC [600.1204]

U 0524,

U 0525,

[u 0528,

[u 0529,
U 052A,

[u 05¢8B.

U 052C,

U 0520,

0000.003E ,0180,F800,0000.0010

0000,003E,0180,F800,0000,0010

0000, 003E., 5D70,2C00,0000,0018

0000.,003E.51F0,2€00,0000,0018
0000.,003E,0180,F800,0000,0010

0000.003€,0180,F800,0000,0010

0000, 003, 89F0,2C00.0000,0018

0000,003E ., 80F0,2C00,0000,0018

: _MOVPR .MIC [600,1204]
MICRO2 1L(03)

D S

SVP/LDPCTX, MF/MTPR14~-Jan-82 DS Seguence 673
14-Jan-32 15:30:16  VAX11/780 mcrocoae : PCS 01, FPLA OF, WCS124

SVP/LDPCTX, MF/MTPR : MFPR - Move From Processor Register

;25640

;CONTINUATION OF MFPR

iche 4 Frame

:24 (AND OTHER ILLEGAL VALUES)

RETURN10 “UNDEF INED
H ;25
RETURN10 :UNDEF INED
: 26 & 27 ARE SELECTED OUT BY SELPR
=101000 : :28: ACCS
Rglbmcg .CS], :ACCELERATOR CONTROL/STATUS
:29: ACRR
0 IDEACC.03, :ACCELERATOR RESERVED REGISTER
RETURN18
: ;2A
RETURN10 :UNDEF INED
M ;2B
RETURN10 :UNDEF INED
:2C: WCSA

Q_IDLWCS.ADDR],
RETURNTS

Q_IDLWCS.DATAJ.
RETURN18

; 2E & 2F ARE SELECTED OUT BY SELPR

;WRITABLE CONTROL STORE ADDRESS

:2D: WCSD
JWRITABLE CONTROL STORE DATA

Page
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U 0530,

U 0531,

U 0532,

ju 0533,

U 0534,

ju 0535,

U 0536.

17-ESOAA-124.0 ; MOVPR .MIC t600 1204
; PTW124.MCR 600°1204]
: MOVPR .MIC [600.12043

0000,003€E ,6DFV,2C00,0000,0018

0000,003E,61F0,2C00,0000,0018

0000,003E,71F0,2€00,0000.0018

0000,003E,75F0,2C00,0000,0018

0000.003E .65F0,2C00,0000,0018

0000, 003E,69F0,2€00,0000,0018

0000,003€E,0180,F800,0000,0010

SVP/LDPCTX
e anBs 15:30:16 "VAK11/780 Microcode :
: MFPR - Move From Processor Register

CRO2  1L(03)
SVP/ LDPCTX, MF/MTPR

225673

25 702

E 5
MF /MTPR14~Jan-82

;CONTINUATION OF MFPR

=117000 ;

helo

Q_IDCFAULTI,
RETURN18

Q_IDCSILO].
RETURN1S

Q_IDpLcomPl,
RETURN1S

a_IDLMAINTI,
RETURN18

Q_IDCSBI.ERR],
RETURN18

Q ID[TIME ADDR],
RETURN1

RETURN10

; 37 IS SELECTED OUT BY SELPR

230: SBIFS
;SBI FAULT/STATUS

:31: SBIS
:SBI SILO

:32: SBISC
:SBI SILO COMPARITOR

:33: SBIMT
;SBI MAINTENANCE

:34: SBIER
:GET SBI ERROR REGISTER

:35: SBITA
;TIMEOUT ADDRESS

236: sBIQC
;CAN'T READ A QUAD CLEAR!

Frame ES Seguence 674
PCS 01, FPLA OE, WCS124

Page 673




1Z-ES0AA-1 24.0

U 0538,
U 0539,
U 053A,

U 0538,
U 053C,
ju 053D,

lu 0s53€,

0000,003C,49F0,2C€00,0000,0D52
0000,003€,0180,F800,0000,0010
0000,003€E.,0180,F800,0000,0010

0000.,003€,0180,F800,0000.0010

0000,003€E,85F0,2C00,0000,0018

0000,003C,31F0,2C00,0000,0050

0000,003€,00F0,2C00,0000,0018

: MOVPR .MIC [600 1201.3
;. PTW124.MCR 60012041 MICRO2
: MOVPR .MIC [600.1204]

F S
SVP/LDPCTX, MF/MTPR14-Jan-82
1L(03) ~ 14=Jar-82 15:30

SVP/LDPCTX, MF/MTPR

:25703
06

$537%1

Fiche lo Frame
:16 VAX11/780 Microcode PCS 01,
* MFPR - Move From Processor Register

;CONTINUATION OF MFPR

=111000 ; :38: MME
Q_IDCTBEROJ, :GET 1B STATUS
J7RPR. 11 ;GET MEM MGMT ENABLE FROM IT
: :39: TBIA
RETURN10 ;CANNOT READ TB INVALIDATE
H :3A: TBIS
RETURN10 ; DITTO FOR SINGLE INVALIDATE
: ;38
RETURN10 JUNDEF INED
:3C: MBRK
0 ID[UBREAK], ;M1 CROBREAK
RETURN18
. :3D: PMR
Q_IDCCES], :GET CPU ERROR/STATUS WHICH HAS PME
J7RPR.10
. ;3E: SID
Q@ _IDLCSYS.ID], JSYSTEM IDENTIFICATION
RETURN1S8

; 3F AND ABOVE ARE SELECTED OLT BY SELPR

=;END OF RPR CONSTRAINT BLOCK

FS Se ce 675
FPLA OF, ucs13¢.

Page 674




.
o

U 0041,

U 0D42,

lu G463,

U 0D44,

lu opss.

U 0n48,

12-ES0AA=-124.0
: P1W124 . MCR 6001204
MOVPR .MIC [600.1204]

001D.2016.01C0,F800,0000,0018

0800.,003C,F5F0,2C00,0000,0D42

001D,2002,01C0,F800,0000,0018

0000,003C,3DF0,2C00,0000,0D44

0000,003C,0180,F800,0000,0D46

0019,0036.80C0,F800,0000,0018

0019,2036,5DC0,F800,0000,0018

: _MOVPR .MIC [600,1204]

G 5
SVP/LDPCTX, MF/MIPR14~Jan-82
MICRG2 1L(03) ~ 14-Jan-82 15:30:16 -
SVP/LDPCTX, MF/MTPR : MFPR - Move From Processor Register

225732 ;HERE TO READ P1BR
:257;}3

195734
225735 RPR.2:

D.SWAP,

b0
0800,003C, 95F0,2€10,0000,0040 ;25736 QZIDCPIBR]

Q_Q+D,
RETURN18

.:25742 cHERE TO READ PILR

55745 RPR.3: D_D.SWAP,
$55246 Q_IPLPILR]

Q_Qo-D,
RETURN18
:25752 ;HERE TO READ IP!

i55785 RPR.5: Q_IDLPSLI

D_DAL.SC

Q_D.AND.KL.1FJ,
RETURN18

;25764 HERE TO GET ASTLVL

:25767 RPR.6: Q Q.AND.K[.73.
125768 RETURN18

Fiche 4 Frame G
VAX11/780 Microcode : PCS 01,

*GENERATE CONSTANT 2##23
*READ INTERNAL VALUE

*RESTORE OFFSET

L CONSTANT 2+21
*GET INTERNAL VALUE

“REMOVE OFFSET
SIPL IS PSL BITS 20~16
“HIGH 16 BITS OF PSL TO LOW OF D

*GET IPL ALONE

:STRIP OFF REST OF CES REGISTER

5 S ce 676
FPLA OE. UCS134 Page 675




22-ES0AA=124.0
: PIW124 MCR 600,
: MOVPR .MIC C600.1204]

U 0D49, 0819,2034,4580,F800,0010,004A

U 0D4A, 001D,2124,8DC0,F800,0084,6880

{u 0880, 0001,201E.01C0,F800,0000,0018

U 0881, 0000,003E.,0180,F800,0000,0018

|u 0D4B, 0C00,013C,05F0,2C00,0000,0884

U 0884, 001D,0020,0180,F800,0010,0D48

U 0885,,0000,003€,01E0,F800,0000,0018

U 0050, 0059,2034,01C0,F800,0000,0D51

U 0D51, 0000,003E,0190,F800,0000,0018

U 0052, 0019,2036,05C0,F800,0000,0018

; _MOVPR .MIC [600 12043
1204]

H
SVP/LDPCTX, MF/MTPR14~Ja
14=Jan-82 15:30:16
SVP/LDPCTX MF/MTPR

L(03)

:23769
225770

25816

n-82 Fiche 4 Frame HS Se
VAX11/?80 mcrocode : PCS 01 FPLA OE, WCS124
: MFPR - Move From Processor Register

sHERE TO READ INTERVAL CLOCK CONTROL/STATUS

RPR.8: D @.AND.KC.80001,

LONG, CLK .UBCC

SC_KC.1F].
Q_3.ANDNO

'D’

Q Q.ORNOT .MASK,
RETURN18

RETURN1S

ALU Z=1,
JRETURN IT SO

LTEST BIT 15

:SETUP FOR HgSK TO SET BIT 31

:CLEAR BIT 1
:WAS BIT 15 SET?

sALU Z=0, BIT 15 WAS SET
;SET BIT 31 INSTEAD

BIT 15 WAS CLEAR

SHERE TO READ DAY CLOCK, WHICH MAY BE CHANGING

RPR.9: D_Q,
g,lbtoAv.ranJ,

ALU D, XOR.Q,
LONG, CLK.UBCC,
J/RPR.S

QD,
RETURN1S

sHERE TO READ PERFORMANCE MONITOR ENABLE

RPR.10: Q_Q.AND.K[.8].RIGHT

Q_Q.RIGHT2,
RETURN1S

JHERE TO READ MEMORY MANAGEMENT ENABLE

RPR.11: @ Q.AND.K[.1],
RETURN18

*SAVE LAST VALUE READ
*GET ANOTHER
*WAS LAST COMPARE EQUAL?

sALU Z=0, NOT EQUAL
;COMPARE MOST RECENT TWO VALUES READ

sWAIT FOR TWO VALUES THE SAME
;ALU Z=1,

:GET _KNOWN GOOD VALUE
:GIVE IT BACK

EQUAL VALUES

*GET THE BIT ALONE

‘MOVE IT TO BITO

*SELECT MME BIT FROM TB STATUS 0

77
Page 676




1S
22-ESOAA-124.0 ; MOVPR .MIC [600,1204] SVP/LDPCTX, MF/MTPR14~-Jan-82 iche 4 Frame IS Seguence 678
: PIW124. H CR 600, .:04] MICRO2 1L(03) 14-Jan—8§ 15:30:16 VA)(11/780 mcrocode : PCS 01, FPLA OE, W(CS124
: MOVPR .MIC [600,1204 SVP/LDPCTX MF/MTPR : MTPR - Move To Processor Register
;25817 .T0C N SVP/LDPCTX, MF/MTPR : MTPR - Move To Processor Register'’
:ggg}g SGET HERE WITH SOURCE IN Q. PROCESSOR REGISTER ADDRESS IN D
225820 347: :
U 0347. 0000,003C.0180.F800,0000.0600 ;%gg%} MIPR:  J/MTPR.1 *GET TO UNCONSTRAINED ADDRESS
125823 =000x*x :CALL SITE FOR MTPR
U 0600, 0000.1C3D.0180,F800,0000,003E ;ggggls. MTPR.1: PSL.MODE?,CALL,J/KERNEL.CHK SFIRST VALIDATE THIS USE
125806 =100w*w ; sRETURN FROM KERNEL CHK MEANS OK
{U 0620. 0000.003D.0180,F800,0000,0540 :ggggg CALL.J/WPR :G0 LOAD REGISTER
225829 =110%xx ; :
U 0630. 0000.003C.0180,F800,0000,0106 ;ggggg J/RSVOPR *TAKE RESERVED OPERAND TRAP
105832 =111%xx ; :
25833 CLR.IB.OPC, *SUCCESSFUL COMPLETION
lu 0638. C000.003C.0180.F804,4000,0062 :523%15. PC_PC+1,J/1RD
225836 :HERE IS WPR SUBROUTINE, WHICH DOES THE WORK OF MTPR
:ggg}mf SIT IS A SUBROUTINE SO AS TO BE USABLE BY THE CONSOLE INTERFACE
125839 -oooooo :MAKE SPACE FOR MANY REGISTER NUMBERS
25840 Sc_p-x[.81.CLK.UBCC. =IS THIS A STACK POINTER?
25841 RCCTOJ_ALU-RIGHT. *SAVE PRN BITS 2-1
125842 FE_kC.BJ. *READY FE TO RESTORE PRN IN SC
U 0540, 0059.0001,0180,F980,0196,6D78 gggﬁ CACL.J/SELPR *GO SELECT PROCESSOk REGISTER
125845  =000010 : :REG # .LSSU. 8, STACK POINTER
125846 WPR.1: 1ID(SC) D, *STORE STACK POINTER
U 0542. 0000,003€.0180.3400,0000,0018 ;%ggzg RETURNT8
125849 :REG # .EQL. CURRENT MODE
+25850 RCSP] D *STORE CURRENT STACK POINTER
U 0543, 0001,003E.0180,FAF0,0000,0018 sggg} RETURN1S
125853 =001000 ; ;08: POBR
1258546 WPR.2: ALU_D.AND.K[.31, :PROCESS 0 BASE REGISTER
25855 CLK .wcc STEST MBZ'S
25856 o D.SWAP *PREP TO TEST OTHER MBZ'S
25857 Q-0 *CLEAR OFFSET
U 0548, 0819,0034,0DF8,F800,0010,0EF6 .ggggg 031%.J/WPR.28 *FIRST CHECK MBO IN BIT 31
225860 i :09: POLR
125861 WPR.3C: @ *SAVE NEW LENGTH
25862 STATE *GET REG # TO STATE
125863 D KC. 80064 RIGHT2, *BEGIN BUILDING 2+*21
U 0549, 0898,0038,45E0,F800,1400,6D58 gg% J7WPR.3
+ 25866 : ;:0A: P1BR
125867 ap *PROCESS 1 BASE REGISTER
: 25868 p-kf.80002, *BEGIN BUILDING 2+*23
U 054A, 0818,0038,45€0,F800,0000,0053  +25869 J7WPR. 2A :
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b
7Z-ESOAA=124.0 : MOVPR .MIC [600,1204] SVP/LDPCTX HF/HTPRM-Jan-BZ iche 4 Frame JS Seguence 679
: PTW124.MCR 600 60012043 MICRO2 1L(03) 14-Jan-aé 15:30:16  VAX11/780 mcrocoae PCS 01, FPLA OE, WCS124
: MOVPR .MIC [600,1204] SVP/LDPCTX, MF/MTPR  : MTPR - Move To Processor Register
;25870 i :08: PILR
25871 *SAVE NEW LENGTH
125872 STAT *GET REG # TO STATE
125873 D_KL. 8006] RIGHT2, *BEGIN BUILDING 2%*21
U 054B. 0898,0038.45E0.F800,1400,6D58 ggg;lg JTWPR.3
125876 :0C: SBR
125877 ALU D.AND.KC.33, *SYSTEM BASE REGISTER
25878 CLKTUBCC, *VERIFY MBZ
25879 D_D.SWAP,
U 054C. 0819,0034,0D80.F800,0010,0D59 ;gggg? JIWPR. 2¢°
125882 :0D: SLR
- 25883 *SAVE NEW LENGTH
+ 25884 STAT *GET REG # TO STATE
;25885 D K[.8000J RIGHTZ2, ;BEGIN BUILDING 2x*21
[U 054D, 0898,0038,45E0,F800,1400,6D58 ;gg% J7WPR.3
; §§§3 : OFE & OF ARE SELECTED OUT BY SELPR
+25890 =01000C ; :10: PCBB
25891 ALU_D.AND.K[.3], *PROCESS CONTROL BLOCK BASE REGISTER
25892 CLK-UBCC, *VERIFY THAT BITS 1-0 ARE ZERO
25893 D_D.SWAP. *READY TO CHECK 31-30
U 0550, 0B19,0034,0D80,F800,0010,0D61 :ggggg JIWPR. 4
25896 :11: sces
125897 ALU D.AND.KC.3], *SYSTEM CONTROL BLOCK BASE REGISTER
125898 CLK .chc *VERIFY THAT BITS 1-0 ARE ZERO
_ +25899 D_D.SWAP *READY TO CHECK 31-30
U 0551, 0819,0034,0080,F800,0010,0061 :ggggg J7WPR. 4
125902 : :12: IPL
25903 SC_KC.103, *SETUP 16 IN SC FOR SHIFTING
25904 Q0. SAND A 0 FOR SHIFTING IN
U 0552, 0000,003C.65F8,F800,0084,6D62 ;gg%g JIWPR.S
125907 :13: ASTR
‘55008 WPR.6: D D.AND.KL.71, *ASYNCHRONOUS SYSTEM TRAP
125909 RTCTOJ ALU, :SAVE NEW VALUE IN TO
U 0553, 0819,0034,5D80,F980,0000,0D6A ;ggggg J/WPR.BA
125912 ; :14: SIRR
125913 Q_IDCSIR], *GET INTERRUPT REQUEST REG
125914 st D, :GET REQUEST NUMBER
U 0554, 0001.003¢,39F0,2C00,0082,0070 .-ggggg J/QPR.7 :ADD THIS REQUEST TO SUMMARY
225917 :15: SISR
255018 WPR.7A: IDLSIR] D, *SOFTWARE INTERRUPT SUMMARY REGISTER
U 0555, 0000,003E,3980.,3C00,0000,0018 :523}3 RETURN1S
225921 : 16 & 17 ARE SELECTED OUT BY SELPR
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K S
27-ESOAA=124.0 ; MOVPR .MIC [600 1204] SVP/LDPCTX, MF/MTIPR14-Jan=-82 Fiche 4 Frame K eguen

: PTW124.MCR 6001204 RO2 1L(03) ~ 14=Jan-82 15:30:16  VAX11/780 Microcode : PCS 01, rpu 0E, WCS1 Page 679
: MOVPR .MIC [600.12041 svp/z.opcrx MF/MTPR  : MTPR - Move To Processor Register
;25922 :CONTINUATION OF MTPR
225923
125924 =011000 ; ;18: ICCS
U 0558, 0000,003C.0180.F800,0000,0EFE :ggggg 0317,J/WPR.8 *INTERVAL CLOCK CONTROL/STATUS
125927 :19: NICR
125928 iDCNXT. PER] D, *NEXT INTERVAL COUNT REGISTER
U 0559. 0000.003€E.2580,3C00.,0000,0018 ;ggggg RETURN1S
125931 ; ;1A: ICR
lu 055, 0000,003€.,0180,F800,0000,0010 :sgggg RETURN10 *CANNOT WRITE INTERVAL REGISTER
125934 ; :18: TODR
125935 iDCDAY. TIMEI_D. ‘TIME OF DAY REGISTER
lu 0558. 0020.003E.0580,3C00,0000,0018 ‘5?3%9 RETURNTS
125938 ; :1C
lu 055¢. 0000.003E.0180.F800,0000,0010 ;gggzg RETURN10 * UNDEF INED
:25941 ; 21D
lu 055D, 0000.003E.0180,F800,0000,0010 .-gggz% RETURN10 * UNDEF INED
gg&; : 1€ & 1F ARE SELECTED OUT BY SELPR
125946 =100000 ; ;20: RXCS
125947 IDCRXCSI D, *CONSOLE RECEIVE CONTROL/STATUS
U 0560, 0000,003€,1180.3C00,0000,0018 ‘§§323 RETURN18™
25950 ; ;21: RXDB
U 0561, 0000.003€.0180.F800,0000,0010 :ggggg RETURN10 LCANNOT WRITE RECEIVE DATA BUFFER
125953 ;22: TXCS
$ 25954 iDLTXCS1 D, *CONSOLE TRANSMIT CONTROL/STATUS
U 0562, 0000,003E,1980,3C00,0000,0018 ;ggggg RETURN18™
125957 ;23: TXDB
125958 iDCTXDBID. 1 CONSOLE TRANSMIT DATA BUFFER

U 0563, 0000,003E,1D80,3C00,0000,0018 ;25959 RETURN18™




22-ES0AA~124. o
; P1W124.MCR 600
* MOVPR .MIC teoé 12041

lu 0564,

U 0565,

|U 0568,

lu 0569,
lu 056A,

U 0568,
U 056C,

U 056D,

0000,003€ ,0180,F800,0000,0010

0000, 003E,0180,F800,0000,0010

0000,003E,5D80,3C00,0000,0018

0000,003E,5180,3C00,0000,0018
0000.,003€E,0180,F800,0000,0010

0000,003€E,0180,F800,0000,0010

0000, 003€,8980,3C00,0000,0018

0000.0C3E,8080,3C00,0000,0018

s MOVPR .MIC [600 1204]
1204] ICRG2  1L(03)

25960

22
;25996

L 5
SVP/LDPCTX, MF/MTIPR14~-Jan-82 Fiche 4 Frame LS Sequence
5 15:30:16 . VAX11/780 Microcode : PCS 01, FPLA OF, WCS194
SVP/LDPCTX MF/MTPR : MTPR - Move To Processor Register

14=-Jan-8

cCONTINUATION OF MTPR

RETURN10 *UNDEF INED

s ARRARARARRAK S AXAARREARARARRAANAARRARAAAARAAAAAARY

; * Patch no. 096, PCS 0564 trapped to WCS 1159 «

e NAAAXRAARAAAAARREAEARARAAARAAAARAARAAAAEARRAARAAARNY

681
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c24 (AND OTHER ILLEGAL VALUES)

. ;25
RETURN1O ;UNDEF INED
: 26 & 27 ARE SELE~TED OUT BY SELPR
=101000 ; :28: ACCS
IDLACC.CS] _D. ;ACCELERATOR CONTROL/STATUS
RETURN18 H
:29: ACRR
ID[ACC 0J_D. . ;ACCELERATOR RESERVED REGISTER
RETURN1S ~ M
: ;2A
RETURN10 ;UNDEF INED
: ;2B
RETURN10 ;UNDEF INED.
;2C: WCSA
IDCUCS ADDRI_D, ;WRITABLE CONTROL STORE ADDRESS
RETURN18 s
:2D: WCSD
ID[UCS DATAI_D, ;WRITABLE CONTROL STORE DATA
RETURN18 .

; 2E & 2F ARE SELECTED OUT BY SELPR




M5
VPR .MIC [600,1204] SVP/LDPCTX, MF/MTPR14-Jan-82 Fiche 4 Frame M5

227-ESQAA-124.0 : MO . Seguence 682
: PIW124 .MCR 600,1204] MICROZ2 1L(03) 14-Jan-82 15:30:16 _ VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 681
: MOVPR .MIC [600,1204] SVP/LDPCTX, MF/MTPR : MTPR - Move To Processor Register
;25997 :CONTINUATION OF MT™R
:25998
:25999 =110000 ; :30: SBIFS
, ;26000 IDCFAULTILD, :SBI FAULT/STATUS
ju 0570, 0000,003E.6080,3C - : 9,0018 %2%}13 RETURN18
+26003 ; :31: SBIS
: 26004 IDCSILO]_D, :SB81 SILO
LU 0571, 0000,003€E,6180,3(00,0000,0018 ;26005 RETURN18
+260C7 ; ;32: SBISC
;26008 IDCCOMPI D, :SBI SILO COMPARITOR
iU 0572, 0000,003E,7180,3C00,0000,0018 528(1)3 RETURN18
26011 ;- :33: SBIMT
;26012 1./[MAINTI_D, ;SBI MAINTENANCE
{Uu 0573, 0000,003E,7580,3C"0,0000,0018 %gggz RETURN18
26015 ; :34: SBIER
;26016 IDCSBI.ERRID, ;SB1 ERROR REGISTER
U 0574, 0000,003E,6580,3C00,0000,0018 528% RETURN18
126019 ; :35: SBITA
lu 0575, 0000,003€E.u180,F800,0000,0010 :gggg? RETURN1D sREAD ONLY...
:26022 : :36: SBIQC :
126023 VA D, :QUAD CLEAR AT GIVEN ADDRESS |
;26024 n F, ;COPY ADDRESS FOR GROUPING MBZ'S !
;26025 st kC.21. ;PREPARE TO SHIFT
U 0576, 0001,003C,09€0,F800,0284,6D78 :ggggg J/BPR.12

126028 : 37 IS SELECTED OUT BY SELPR




N S
2Z-ESQAA-124.0 I\I)VPR .MIC [600,1204] SVP/LDPCTX HF/HTPRM-J n-82 Fiche 4 Frame NS

S ce 683

: PIW124 .MCR 600120/ MICRO2 1L (03) 1:.-Jan—aé :30:16  VAX11/780 Microcode : PCS 01, FPLA OF, WCS124 Page 682
* MOVPR .MIC [600.1 2043 SVP/LDPCTX, MF/MTPR  : MTPR - Hove To Processor Register

:%60%3 ;CONTINUATION OF MTPR

126031 =111000 ; :38: MME

126032 D D.AND.K[.1], SGET MEM MGMT BIT ALONE

26033 cCk.UBCC, *NOTE WHETHER IT IS SET

+ 26034 STOP. IB *DON'T LET IB INTERFERE
fu 0578, 1819,0034,0580,F800,0010,0072 .-%gg J7wPR.16

126037 :39: TBIA

126038 ALU KC.11,CLK.UBCC, *TRANSLATION BUFFER INVALIDATE ALL

126039 D 0 *NO CHANGE TO TBERO

126040 s‘rop 1B, *DON®T LET IB INTERFERE
lu 057S. 1F18.0038,0580,F800,0010,0072 :526.25 J7WPR.16

126043 ; :3A: TBIS

";2:28215' ngo. *TRANSLATION BUFFER INVALIDATE SINGLE

26046 IRKIBIT.IB, ;HOLD OFF IB READS WHILE WRITING T8
lu 057a. 0F01.003¢.0180.0800.0200,0076 : 98047 = RE

26049 : ;38
|u 0578, 0000,003€.0180,F800,0000,0010 ;._323;9 RETURN10 UNDEF INED
, ' 226052 :3C: MBRK

' :26053 iDCUBREAK] D, *MI CROBREAK

lu 057¢C. 0000.C03E.8580.3€00.0000,0018 ;ggggg. RETURN1S

: 26056 : :30: PMR

126057 RCLTOJ_D.LEFT3, *SKIFT BIT FROM 0 TO 3

26058 D_D.RIBHT, ‘BIT 0 GONE SHOULD LEAVE 0

: 26059 Q”IDCCES], 1GET CPU ERROR/STATUS WHICH HAS PME
U 057D, 06A1,003C,31F0,2080,0000,0D71 ;ggggg J7WPR.9

126062 : ;3E: SID
U 057€. 009C.003E,0180.F800,0000,0010 ;5%2 RETURN10 ‘CAN'T WRITE SYSTEM ID, DUMMY

;26065 ; 3F AND ABOVE ARE SELECTED OUT BY SELPR
126066 =;END OF WPR CONSTRAINT BLOCK




-82 iche 4 Frame Bb Seguence
VAX11/780 chrocode PCS 01, FPLA OE, wWCS124

SMAKE 2#%23

*OFFSET BASE ADDRESS BY 2++23
*SAVE OFFSET VALUE

VERIFY LONGWORD AL IGNMENT
:RE~ARRANGE FOR TEST OF SYS SPACE
SMAKE 2%+24 READY

;IS BASE IN SYSTEM HALF OF WORLD?

:D31=0
:BASE ADDRESS NOT IN SYSTEM SPACE

:D31=1
:VERIFY BIT 30=0
:RESTORE CORRECT ORDER

:CHECK ZERONESS OF BITS 1-0

;CHECK BITS 31-30 ZERO
;RESTORE NORMAL BIT ORDER
;CLEAR OFFSET

SWERE BITS 1-0 ZERO?

sALU Z=0
;BITS 1-0 WEREN'T ZERO.

sALU Z=1
;OFFSET BASE IF P1BR
;TEST ZERONESS OF BIT 30 (AND 31 IF SBR)

;ALU Z=0
:BITS 31-30 WEREN'T VALID

ALV Z2=1
sSHIFT THE REG # TO INDEX REG SPACE

MAKE A REGISTER NUMBER INTO ID ADDRESS
;GO WRITE IT

- B
ZZ-ESOAA-124.0 : MOVPR .MIC [600, 12043 SYP/LDPCTX, MF/MTPR14-Jan
: PIW126.MCR 600;1204] MICRO2 1L(03) ~ 14=Jan-82 15:30:16
: MOVPR _MIC [600.1204] svmopcrx. MF/MIPR : MTPR = Move To Processor Register
;26067 :HERE TO LOAD PROCESS 1 BASE REGISTER (P1BR)
Ezsosajii; :
iU 0053, 0800,003C,0180,F800,0000.0D54 :%gg;? WPR.2A: D_D.SWAP
26972 :
- 226073 D_D+Q,
{U 0DS4, 0810.0014.01EO.F800.0000.00587 :ggg;g QD
+ 26076 :
226077 ALU_D.AND.K[.3],CLK.UBCC,
2 78 D_D.SWAP,
226079 Q Q.LEFT,
|U 0058, 0B19,0D34,0DA8,F800,0010,05F6 :2608? D312
:26082 :HERE FOR POBR OR P1BR
;26083
;26084 =110
lU OEF6, 0000,003E,0180.F800,0000.,0010 :ggggg WPR.28B: RETURN10
+26087 ;
226088 ALU_D.AND.K[.4],CLK.UBCC,
226089 D_D.SVWAP,
U GEF7, 0819,0134,1180,F800,0012,0888 :Sggg? 2%.J/WPR.2D
126092 ;HERE FOR SBR
226093
226094 H
;26095 WPR.2C: ALU_D.AND.K[.CJ],CLK.UBCC,
26096 D_D-SWAP,
226097 Q0,
uU 0059, 0819,0134,85F8.F800,0010,0888 :Zgggg 27
226100 =0 :
U 0888, 0000,003€,0180,F800,0000,0010 :%g}g% WPR.2D: RETURN1O
26103 ;
226104 D D=-Q,
U 0889, 081D,0100,0180,F800,0000,088C :gg%gg 2%
126107 =0 ;
U 088C, 0000,003€,0180,F800,0000,0010 :52}83 RETURN1O
:-26110 ; REAKRRAAARRAARR R AR R RN RN AR AN RARAARAAANARARARNS
;26111 ; = Patch no. 038, PCS 088C trapped to WCS 1172 «
;2611% ; RARAARARARR AR R A AR AR A RRARAANRR A AR AR AAARAAARAARN
;2611
:52}}? MO.PA.38:
U 088D, 0058,0038,1DCO,F800,0000,005A 352}%9 5_K[SCJ.RIGHT
126118 ;
;26119 SC_Q.0R.K[.201,
U ODSA, 0019.2030.7580.F800,0082,0542 26120 J/RPR.1

684
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ju 0058,

ju 0D60,

U 0c3D.
lu OC3F,

U 0878,

U 087A,

U 0D61,

U 08cO,

U 08c1,

U 08cc,

U GoCD,

22-ESOAA=124.0
. PTW124 .MCR 6001
: MOVPR .MIC [600.1204]

MICR02

0800,003C,6580,F800,0084,8D60

0¢1D,1700,01€0,F800,0010,0C3:

0058,0338,1DC0,F800,0000,0878
081D,0014,0180,F800,0000,0C3D

0000,003€,0180,F800,0000,0010

0019,2030,7980,F800,0082,0542

0819,0134,8580,F800,0094,88C0

0000,003€,0180.F800,0000,0010

0000,013C,5180,F800,0084,88CC

0000,003E.0180,F800,0000,0010

0000,C 3€,0180,3400,0000.0018

MOVPR -MIC [620,1204]
204]

1L(03)

SVP,'LDPCTX, MF/MTPR

261?4

cC 6
SVP/LDPCTX, MF/MIPR14-Jan-82

14-Jan-sé 15:30:16 . VAX11/780 Microc

: MTPR - Move To Processor Register

Fiche 4 Frame (6
ode : PCS 01,

;HERE TO LOAD SEGMENT LENGTH REGISTERS

WPR.3: D D.SWAP, BUILD 2xx21
ST_sC+k[.10] ;REG # + 10

5 L 3333223232233 2213223233 23432313323 3222223223243 233]1

: * Patch no. 037, PCS 0D58 trapped to WCS 1171 «

2 RARAARRAARAAAAAAA RN AARRAA AR RAARARAR

L2 4 82824 82 ¢ ¢4

;VALIDATE LENGTH
;LENGTH REGISTER TO D
;0x%21 70 Q

;TEST FOR PILR

* REG #/2 + 8
STEST LENGTH VALID

“OFFSET LENGTH FOR INTERNAL USE

*NEW VALUE TOO BIG

$SC HAS ID ADDRESS FOR THIS LENGTH REG
16O WRITE IT

;CHECK THAT BITS 31-Z0 ARE ZERO
; WITH ALU 2

:SC= REG # + C

:RESTORE NORMAL BIT ORDER

:ARE BITS 1-0 ZERO?

;ALU Z=0
;BITS 1-0 WEREN'T ZERO

;ALY 2=1 _
:SC=REG # + /A
;VERIFY THAT BITS 31-30 ARE ZERO

;ALU Z=0
:BITS 31-30 AREN'T ZERO

MO.PA.37:

ALU_D-Q, CLK.UBCC,
D-O.
STATE1’

=1101 ;

WPR.3A: @ K[SCI.RIGHT,
€317?,J/WPR.38
D_D+Q,J/WPR.3A

:0* .

WPR.38: RETURN10
§C_a.0R.KL. 303,
J/RPR.1

;HERE TO LOAD SCBB OR PCBB

WPR.4: ALU n.AND.KL.CJ,
CLKZUBCC,
SC_SC+kC.c3,

D D.SWAP,
7

=0

MO.PA.78:

RETURN10
SC_SC+K[.1E],
2?

=0 H
RETURN10
ID(SC) D,
RETURNTS

;ALU Z=1
sWPITE THE REGISTER
;TAKE GOOD RETURN

TTTT

Seguence 685
FPLA OE, W(CS124 Page 684




27-ESOAA=126.0  : MOVPR .MIC [600 12043 SVP/LDPCTX
. PIW124.MCR 60012041 RO2 1L€03) ~ 14=Jan=-82 15:30:16
; MOVPR .MIC [600.1204]

:26172 sHERE FOR MTPR IPL

D 6
MF /MTPR14~Jan-82 Fiche 4 Frame
VAX11/780 Microcode PCS 01, FPLA OE, UCS13
SVP/LDPCTX MF/MTPR : MTPR - Move To Processor Register

:2617
:26177 :
U 0062, 0819,0034,8D80,F800,0000,0064 :gg};g WPR.S: D_D.AND.KL.1F]
26180 :
U 0D64. 0D0O,003C.0180.F800,0000,0D65 :gg}g} D_DAL.SC
26183 :
226184 QD
lu 0D6S. 0818,0038,8DEO,F800,0000,0D66 ;gg}gg o_kf. 173
126187 ;
126188 RCCTO1_Q,
;26189 D_DAL.3C
[u 0D66. 0DO1,203C.3DFO,2080,0000,0068 ;%g}g? Q_1pCPSL]
126192 :
26193 Q_Q.ANDNOT.D,
lu 0D68. 001D,2024.61C0.F800,0084.6D69 ‘52}3? ST_KC.FJ
126196
126197 b_@.0R.RCCTOD,
U GD69. 0811,2030,0180,F900,0000,0542 :26198 J7WPR. 1

*STRIP IPL
*ALIGN NEW IPL TO BITS 20-16

*SAVE ALIGNED IPL
1GET MASK FOR IPL

*SAVE ALIGNED IPL
TALIGN THE MASK TO 20-16
*GET CURRENT PSL

*MASK OUT OLD IPL
*PUT PSL ADDRESS IN SC

*COMBINE NEW IPL WITH OLD PSL
GO WRITE OUT AGAIN

e e ey
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U ODGA,

[u OD6B,

lu o87c.

U 087E L4

{u 0D70,

U OEFF,

12-ES0AA-124.0
;. PTW124.MCR 60012041
: MOVPR .MIC [600,1204)

U OEFE,

U op71,

U OF05,

U 0F07,

0019,0008,1180,F800.0010.0p68

0003,833C,31F0,2080,0000,087C

0819,2024,5080,F800,0000,0F05

0000,003E,0180,F800,0000,0010

0801,201C.0180,F800,0000,0555

0000,003€,2980,3C00,0000,0018

0819,0030,4580,F800,0000,0€EFE

0819,2024,0180,F800,0000,0F 05

0811,0030,8580,F900,0084 ,6542

0000,003E,0180,F800,0000,0010

; MOVPR .MIC [600,1204]
MICRO2 1L(03)

SVP/LDPCTX . eguen
Tesoanc8S 15:30:16 " "VAX11/780 Microtode | PCS 01, LA OE. wcS1
SVP/LDPCTX MF/MTPR : MTPR - Move To Processor Register

;26199
:26200
:26201

:26202
:26203
204

E 6
MF/MTPR14=-Jan=-82 Fiche 4 Frame

sHERE TO SET AST LEVEL

WPR.6A: ALU D-k[.(1-1, SASYNCRONOUS SYSTEM TRAP REGISTER
CLKTUBCC *VALIDATE VALUE
&_IDLCES] “CPU ERROR/STATUS CONTAINS ASTLVL
RTLTO] o.éxrtsvrs]. “SAVE NEW AST LEVEL
€312 SCHECK THAT IT IS VALID
=0x 2 H
D_Q.ANDNOT.KL.73, *STRIP OUT OLD AST LVL
J7WPR.9A *GO PLUG IN NEW
RETURN10 *NOT VALID GIVES AN ERROR

sHERE TO POST A SOF TWARE INTERRUPT REQUEST

WPR.7: D_Q.ORNOT.MASK, :SET REQUESTED INTERRUPT BIT
J7WPR.7A ;G0 WRITE IT BACK

sHERE TO WRITE INTERVAL CLOCK CONTROL/STATUS

=110 :D31=0, NOT SETTING ERROR BIT

WPR.8: IDLCLK.CSJ D, s INTERVAL CLOCK CONTROL/STATUS
RETURN18
: :D31=1, COPY TO ERROR BIT
D_D.OR.KL.80001, ;SET REAL ERROR BIT (15)
J7WPR. 8

sHERE TO WRITE PERFORMANCE MONITOR ENABLE

WPR.9: D_0.ANDNOT.KL.8J, S CLEAR OLD PME
DINE.0? TEST THAT ONLY BITO SET

=101 ; :D .EQL. 0

WPR.9A: D_D.OR.RCCTOJ, *PLUG IN NEW VALUE
sT_kC.CJ, :SETUP_ ID ADDRESS OF CES REGISTER
J/QPR.1 160 WRITE IT

: :D .NEQ., O
RETURN10 ;TIJED TO WRITE DATA .GTRU. 1
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L D72,
lu 0800,

ju 08D1,

U 0D73.

U OEC,

U O1FC,

U 0D74,

U 03A8,

U 03AC,

U 0076,

ZZ-ESOM-124 0
; PTW124 .MCR 6001
. MOVPR

-mIC £600.1204]

0000,013C,49F0,2€00,0000,08D0

0000,003C,3180.F800,0104,6D73

0819,2024,0580,F800,0000,03A8

081D,0030,2180,7988,0084,61EC

0801,001D,D980,F800,0084 ,63A8

1F58,0038,45C0,0A78,0281,0D074

0810,0C33,4180,3008,0000,03A8

3003,001E,4980, 3EF8,0000,0018

0F0D, 2000,05C0,0800,0284 ,AD74

0000, 003€,4180,3C00,0000,0018

MVPR -MIC [600,1204]
204] MICRG2 1L(03)
SVP/LDPCTX, MF/MTPR

F
SVP/LDPCTX, MF/MTPR14=Jan
14-Jan-82

262-’.6

26300

15:30:16

-82 Fi
VAX11/780 Microcode :
: MTPR - Move To Processor Register

che 4 Frame F6 Se
PCS 01, FPLA OE, W(CS124

sHERE TO INVALIDATE ENTIRE TB OR CHANGE MEM MGMT ENABLE

WPR.10:

G_IDCTBERO],
27

*GET 1B STATUS

=0 :
WPR.10A:FE K[.403],

J/

sALU 7=0, MME BEING SET

688
Page 687

;LOOP COUNT FOR INVALIDATE ALL ADDRESSES

l;) Q.ANDNOT.K(.13,
J7WPR. 10D

sALU 2=1, MME BEING CLEARED
:CLEAR MME IN TBERO

:G0 WRITE IT BACK

wa.1os:§c KC.14],

=01 wnx

D_D.OR.Q,
RTLT1]_ALU

$GET 20 DECIMAL

:SET MME IF DESIRED
:SAVE DESIRED FINAL VALUE OF TBERO

D.D. onum.msx.
ST K[.9]
CACL.,J/WPR.10D

'SET WRITE-BOTH BIT
cREADY TO BUILD CONSTANT 512
:SETUP TBERO FOR LOOP

& _KC.8000].RIGHT,
VAALU,

sC
smp 8. INHIBIT. IB.
an_ncmsa

;SETUP BIT 14 AS STARTING ADDRESS
SINITIAL TB INDEX IS ZERO

sGET LOOP COUNT INTO SC

sPREVENT INSTRUCTION BUFFER CYCLES
:PREPARE TO WRITE ZEROS TO T8
:GET 512 INTQ LATCH

WPR.10C: IDCTBUF]_D.

=0nx

I')ﬂlzg[ﬂl.

WPR.10D: IDCTBI:"“

cHERE TO INVALIDATE ONE TB ENTRY

WPR.11:

RLR15] M)T MASK,
START.IB,
RETURN18

VA O-LBo
Q_ALv,

S'COS“ KC.1],
INAIBIT. IB,
J/WPR. 10C

IDCTBUF1_D,RETURN1S

CLEAR NEXT PAIR OF TB ENTRIES
:GET READY TO RESTORE TBERO IF END
;CHECK SC FOR COMPLETION

;SC.EQL.0, DONE

:LEAVE CORRECT VALUE IN TBERO
:BUILD CONSTANT IN R15

:TURN IB BACK ON

:SC.NEQ.0, MORE TO INVALIDATE
cUPDATE ADDRESS IN VA

sREADY UPDATED ADDRESS FOR NEXT
;CLEAR D FOR WRITE TO TBUF
:DECREMENT LOOP COUNT

sPREVENT IB FROM MESSING TB ADDRESS

*CLEAR THE ENTRY SELECTED BY VA




G
SVP/LDPCTX, MF/MTPR14-Ja

n-82 iche & Frame G6 Suen ce
14=Jan-82 15:30:16  VAX11/780 Pncrocode : PCS 01, FPLA OE. WCS124

sHERE TO PERFORM A QUAD CLEAR TO REMOVE DOUBLE ERRORS IN MOS MEMORY

1GET ALL MBZ'S INTO LOW BITS OF D

LTEST MBZ'S

*CLEAR WITH ZEROS

cALU Z=0, MBZ BITS WERE SET

ZZ-ESOM-124 0 : MOVPR .MIC [600,1204]
: PIW124 .MCR 600, 1204] MIC ROZ 1L(03)

: MOVPR .MIC [600.1204] SVP/LDPCTX, MF/MTPR : MTPR - Move To Processor Register
: 26301
: 26302
226303 :

U 0078, 0000,003C,0180,F800,0000,0D79 52%8? WPR.12: D_DAL.SC
+26306 :

U 0079, 0019,0034,8080,F800,0010,0D7A :523385 ALU_D.AND.KL[.1F],CLK.UBCC
+26309 ;
;26310 D O,

U 0D7A. 0F00,013C,0180,F800,0000,08D4% %g}} 27
126313 =0 ;

{u 08D4, 0000,003€,0180,F800,0000,0010 %2%}15' RETURN10
126316 ;
;26317 MCT/EXTWRITE.P,

J 0805, 0000,003€,0180,A000,0000,0018 ;26318 LONG,RETURN18

sALU Z=1, MBZ WERE CLEAR
;PERFORM EXTENDED WRITE

Page 688
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H 6
7Z-ESOAA-124.0 : MOVPR .MIC [600,1204] SVP/LDPCTX, MF/MTPR14-Jan-82 jche 4 Frame H6 3
; PIW124.MCR 600,12041 MICRO2 1L(03) 14-Jan-8é 15:30:16  VAX11/780 mcrocode : PCS 01, FPLA OE, WCS124 Page 689
: MOVPR .MIC [600.1204) SVP/LDPCTX, MF/MTPR : MTPR - Move To Processor Register
. ;%&3 sHERE IS SUBROUTINE TO SELECT A PROCESSOR REGISTER
:26321 :
126322 SELPR: ALU D.ANDNOT.KL.3F1, *RANGE CHECK PROCESSOR REGISTER NUMBER
126323 CLKTUBCC, *SET Z IF REG # .LEQU. 3F
: 26324 SC_SC+FE, RESTORE REG # IN SC
:26325 FEZEALU, - AND F
U 0D7B. 0019.0324,5580.F800,0190,888C ;gggg c37? IS THIS A STACK POINTER?
126328 =0* ;ALU C=0. REG # .LSSU. 8
26329 RCCTOI @ *SAVE REGISTER DATA
26330 Q_IDpCP3LY. “GET PSL FOR COMPARING MODE
U 088C. 0001,203C.3DF0,2080,0000,0D81 :gggg J7SELP.3 +GO CHECK MODE AGAINST REG #
126333 ;ALU C=1, REG # .GEQ. 8
126334 *SAVE OTHER OPERAND IN D
126335 Atu NOT .RCLTOJ, *REG # BITS 2-1 TO ALU 1-0
;26336 o IBCUSTACK], :GET RETURN ADDRESS FROM USTACK
U O88E. 0C13.011C.81F0.2D00,0000,08D8 .gggg 77 STEST FOR REG # IN RANGE
126339 =0 : :ALU =0, REG # .GTRU. 3F
26340 D_Q.0R.K[.24], *FORCE ILLEGAL NUMBER
126347 QD. :KEEP OTHER OPERAND OUT OF WAY
v 0808, 0819,2030.E9€0,F800,0000,0C6F ;5&% J7SELP.2 :RETURN TO CALLER
126344 : :ALU Z=1. REG # OK
26345 EALU_SC-K[.343,CLK.UBCC, *READY CHECK TO ALLOW 36, 3E
126346 D 0,30D. *RETURN BASE ro D. SAVE DATA IN Q
U 0809, 0C00,153C.29F0,F800,0014,AC4B ;Sggzg ACU1-0? “TEST FOR REG # OF FORM wxx11s
<6349 =1011  ; :ALU 1-0 .NEQ. O
226350 D_D.OR.KLSCI. *RETURN TO CALL PLUS REG #
U 0C4B. 0819.0030,1D80,F800,0000.0C6F ‘22§§} J7SELP.2 *KEEP THE DATA SAFE
26353 : ;ALUT-0 .EQL. O (REG # WAS *x*11v)
:26354 STATE_FE *REG # TO STATE FOR TEST OF EVENNESS
26355 D_D.OR.K(.241, *FORCE RETURN TO ILLEGAL REG #
U OC4F, 0819,123C.,E980,F800,1400,6C67 :ggggg EALU.N? ;IS REG # .LSS. 34?
126358 =0110 ;CREATE CONSTRAINT BLOCK FOR TRICKY BRANCHING
226359 =0111 ;EALU N=0 (REG # .GEQ. 34)
U 0c67. 0000,173C.0180,F800,0000,0C6E .-22332(13 $TATEO? *IS REG # ALSO EVEN?
126362 =1110 ; :REG # IS EVEN AND GTR 34
U OC6E. 0819.0030,1D80,F800,0000,0C6F ;323322 D_D.OR.KLSC] *ALLOW RETURNS TO 36 AND 3E
226365 =111 :
;26366 SELP.2: IDLUSTACKI_D, *SETUP RETURN ADDRESS
U OC6F, 0C00,003C.8180,3C00,0000,0D80 ;523325 D_0Q *RETURN DATA IN D
126369 : ;
U 0D80, 0000,003E.0180,F800,0000,0000 :26370 RETURMO :GO TC CALL SITE + REG #




1 6
22-ESOAA-124.0 ; MOVPR .MIC [600 1204] SVP/LDPCTX HF/HTPR14-J n=-82 Fiche 4 Frame 16 Sequence 691
: P1W124.MCR 600,1204) RO2 1L(03) 14~Jan-88 15:30:16 VAX11/780 H1crocode : PCS 01, FPLA OE, WCS124 Page 690
: MOVPR .MIC [600,1204] SVP/LDPCTX MF/MTPR : MTPR - Hove To Processor Register

526371 HERE WHEN SELECTED PROCESSOR REGISTER IS A STACK POINTER.
:263% : CHECK TO SEE WHETHER IT IS THE CURRENT STACK POINTER

:263

;26374 : :

+26375 SELP.3: ALU_D K[.43-1,CLK.UBCC, *MAKE SURE REG # IS LESS THAN S
U 0081, 0C19.0008.1180,F800,0010,0082 :26376 D_Q *MODE NOW TO D REGISTER

126378 : :

: 26379 D_D.SWAP, *CURRENT MODE AND IS BIT TO D<2:0>

26380 FE_SC+k[.28]. “SETUP ID BUS ADDRESS OF SELECTED SP
U 0082, 0B800,033C.2080.F800,0104,88C4 :gg_%g; 372 :LEGAL REGISTER NUMBER?

126383 =0« : :

+26384 D_D.AND.KC.71. *STRIP TO JUST IS AND MODE
lu 08C4. 0819.0034.5080,F800.0000,0083 ;ggég J7SELP.4

:26387 : ;ALU €31=1 (REGISTER NUMBER ILLEGAL)
[u 08c6. 0000.003E.0180,F800,0000,0024 ;563863889 RETURN24 *TAKE ERROR RETURN

:26390 : :

:26391 SELP.4: ALU_D.XOR.K[SCJ,CLK.UBCC, >IS REGISTER NUMBER = CURRENT MODE?
{u 0D83. 0019.0020.1080,F800.0091.0D84 :gggg SC_FE *SETUP ID BUS ADDRESS OF REGISTER

15639

226395 b LRECTOL, 'GET BACK THE DATA
lu 0p84. 0810.013A,0180.F900,0000,0002 :ggggg 27 .RETURN2 *RETURN 2, OR 3 IF CURRENT SP SELECTED

;26398 ;SUBROUTINE TO CALL (WITH PSL.MODE?) TO VALIDATE THAT PROCESSOR IS IN
;26399 ; KERNEL MODE. RETURN20 VERIFIES KERNEL, NO RETURN IF NOT

.524485 2;&;&18 C; - SOMEBODY MADE A NO-NO
U 003E, 0018,0038,6580,F980,0000,08FC ;26403 RCLTOJ _K[.101,4/7EXCPT ;TAKE RESERVED OPERATION EXCEPTION

264
: 26405 : s0K
U 003F, 0000,003€.0180,F800,0000,0020 26406 RETURN20

126408 .LIST ;Re-enable full listing




ZZ-ESOM-‘!?‘. 0 . 11MODE.MIC [600 1204]
12047 CRO2

J 6
11MODE .MIC 14~Jan-82
VAX11/780 Microcode :

: PIW124.MCR 600 1L(03) 14-Jan~82 15:30:16
: 11MODE .MIC teoé 1204 TG
;26409 .T0C **11MODE .MIC"*
:26410 .T0C ‘Revision 1.0"
;26411 . Guilbault
;26412
;26413  _NOBIN
126414 .CHANGE/NATIVE=0 )
:522}2 .TOC " Revision History"'
226617 ; 01 Change macro names that deal with conditions codes.
;26618 ; 00 Start of history
: 26419
;26420 .BIN
26421 .NOLIST

Fiche 4 Frame
PCS 01

J6 Se
FPLA OE, WCS124

;Disable Llisting of PCS code for quickie assemblies

nce 692
Page 691




K 6
ZZ-ESQAA-124. 0 : 11MODE.MIC [600,1204] prat1b1l1ty moge 14-Jan-82 Fiche 4

. Frame K6 Seguence 693

: PIW124.MCR 600,1206] 1CR02 1L(03) 14-Jan‘82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA 0E, W(CS124 Page 692
s 11TMODE.MIC [606 1204] Compatibility mode : Description

%&%% .70C ' Compatibility mode : Description’’

522%‘5 sTHE 11-INSTUCTIONS ARE DIVIDED INTO THE FOLLOWING CLASSES:

226426 ; A=-CLASS:CLR,CLR8B,COM,COMB,DEC ,DELB,ADC ,AD(B,

;26427 ; SB(C,S8(CB,BIC.BI(B,BIS,.BI3B,ADD,SUB,XOR,ASL ,ASLB

;26428 ; ROL ,ROLB

;26429 ; J=CLASS: JMP,JSR

;264630 BIN: B8IC,.BI(B,BIS BISB,ADD,SUB,XOR

;26431 C-CLASS: A-CLASS.AND. (.NOT.BIN)

;26432 MFP: MFP1 ,MFPD

;26433 MTD: MTPI ,MTPD

$264634




L 6
ZZ-ESOAA=124.0 . 11MODE.MIC [600,1204] Compatibility mode 14-Jan-82 Fiche 4 Frame L6

Sequence 694
: PTW124.MCR 600,1204) MICRO2 1L(03)  14-Jan-82 15:30:16  VAX11/780 Microcode : PCS 01, FPLA OE, WCS 194 Page 693
: 11MODE.MIC [600,12041 Compatibility mode  : DPO - BASIC
;266435 .T0C ' Compatibility mode : DPO - BASIC'
126436

;26437 .DPO -~ DECISION POINT O
;26438 :HERE OFF IRD WHEN THERE IS A TRAP, INTERRUPT, OR CONSOLE REQUEST UP

;26440 ;720:
;26441 J/720

:26443 724: H :
U 0724, 0000,003C.0180,F800.0000,0026 ;26444 J/TRACE s TRACE TRAP PENDING

;26446 ;728: ;=
;266447 J/728
226649 ;72C:
:26450 2/772C

;26452 730: : :
[u 0730, 0000,003C,0180,F800,0000,0F8F ;26453 J/INTRPT s INTERNAL INTERRUPT REQUEST

;26455 734: M sHALT PENDING
{U 0734, 0814,0038,0180,F800,0000,0D85 :nggg D_PC ;UNDO EXTRA PC ADVANCE
: 7

: 26459 PCRVA_D-K[.2]. ;SET_PC TO NEXT INSTRUCTION TO DO
U 0085, 0019,0000,0980,F801,0200,0439 ;26460 J/CONS.HALT :GO TO HALT LOOP

;26462 738: H ;
U 0738, 0000,003C,0180,F800,0000,0F8D :22263 J/INTIO :SBI INTERRUPT REQUEST

;26465 73C: : :
u 073C, 0000,003C,0180,F800,0000,003C 26466 J/ARITHT ;ARITHMETIC TRAP

126469 GO.IRD: [OAD.IB.11,PC_PC+2,WORD, *LOAD I-BUFFER, UPDATE PC
U 0086, 0000,403C.0180,6005,4000,0762 :26470 INTRPT . STROBEJ/IRD11 *STROBE INTERRUPTS, FETCH NEXT INSTR.

;264672 760: : :
v 0760, 0000,003D,0180,F800,0000,0E64 26473 CALL,J/1B.TBM :STOPPED WITH IB MISS, GOTO FILL IB

;26475 761: : :
U 0761, 0000,0030,0180,F800,0000,0880 ;26476 CALL,J/IB.ERR ;STOPPED WITH AN ERROR

;26478 762: : :
U 0762, 0804,0038,65F0,F857,1284,6700 ;26479 IRD11: IRD.11 JINSTR DECODING, ALSC IB STALL STATE




22-ES0AA-124.0
: PTW124.MCR 6001
: 11MODE.MIC [600.1204]

U 0754,
ju 0D88,

U 0089,

U OD8A,

U 0725,
U OD88B.
U 008(:.
U 07A0,
U 07AS5,

U 07A6,

U 07A1,
U 07A2,

U 07A4,

MICRO2

0859,2034,5180,F800,0000,0D88
0000.,003C,3DF0,2C00,0000,0089

081D,2024,0180,F800,0000,0D8A

4000,003C,3D80,3C05,4000,0762

085%,2034,5180,F800,0000,0D88

0000,003C,3DF0,2C00,0000,0D8C

081D,0030,0180,F800,0000,0D8A

2016.6014,0180,F801,4200,0086

2016,6014,0180,F801,4200,0086

2016,6014,0180,F801,4200,0086

4000,003C,0180,F805,4000,0762
4000,003C,0180,F805,4000,0762

40v0,003C,0180,F805,400(:,0762

: 11MODE .MIC [600,1204]
204] 1L(03)
Compatibility mode

M
Compatibility mode 14-Ja
O?E-Jan-SZ Y
: DPO -

sMISCELLANEOUS INCTRUCTIONS EXECUTES:

15:30:16
BASIC

sENTER HERE FROM IRD,
sWITH LA GETS DST,
;LB GETS SRC,

:VA AND D GET SRC OR PC (LB OR P(),

:Q GETS IB DATA BYTES 2 AND 3,
:PC IS ADDED BY N WHERE N IS DETERMINED BY IB,
:SC IS SET TO 16.

754 :

CLRCC:

STPSL:

725:

SETCC:

7A0:

BXXOK :

7AS :

7AG:

7A1:
BXX:

7A2:

744 :

n-82 Fiche &4 Frame ME
VAx11/780 M1crocode

ALU Q.AND.KC.1E],
D AEU RIGHT, SI/ZERO

4_IDCPSLY

C_Q.ANDNOT.D

ID[P SL]_D
CLR. 180-1 .PC PC+2,J/71RD11

ALU Q.AND.KC.1E],
D Atu RIGHT,SI/ZERO

Q_IDCPSL]

D_DLORIQ,J/STPSL

PCRVA_Q.SXTLWORD]+PC,
FLUSH.18B,J/G0. IRD

PC%VA Q.SXTCWORD]+PC,
FLUSH.18,J/G0. IRD

PC&VA Q.SXTCWORD]+PC,
FLUSH.18,J/6G0. IRD

CLR 1BC-1,r_PC+2,J/IRD11

CLR.180~1,PC_PC+2,J/IRD11

CLR. '80~1 .PC_PC+2,./ IRD1"

Seguence 695
PCS 01, FPLA OE, WCS124

CLEAR COND CODES INSTRUCTIONS
:GET BITS 3-0 OF INSTR IN D

*GET PSL TO CLEAR CONDITION CODES
*CLEAR RESPECTIVE COND CODES

*STORE PSL
160 ON TO NEXT INSTR

SET COND CODES INSTRUCTIONS
:5ET BITS 3-0 OF INSTR IN D

*GET PSL TO SET CONDITION CODES
*SET CC. GOTO STORE PSL

*BRANCH INSTRUCTIONS: BRANCH
*ADD DISPLACEMENT TO GET NEW PC
*FLUSH IB, GO TO RELCAD IT

*BRANCH IMSTRUCTIONS: BRANCH

:BRANCH INSTRUCTIONS: BRANCH

*BRANCM INSTRUCTIONS: NO BRANCH

*BRANCH INSTRUCTIONS: NO BRANCH

‘BRANCH INSTRUCTIONS: NO BRANCH

Page 69¢
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N 6
22-ESQAA-124.0 : 1IMODE.MIC [600,1204] Compatibility mode 14-Jan-82 iche 4 Frame N6 Sequence 696
: PTW124.MCR 600,1204] MICRO2 1L (03) 14-Jan=82 "15:30:16 ~ VAX11/780 Mlcrocode PCS 01, FPLA OF, WCS124 Page 695
s T1MODE .MIC [606.1204] Compatibility mode : DP0 -~ BASIC
:zgggg sHERE FOR RTI/RTT, WHICH ARE TREATED IDENTICALLY
126537 750:
126538 RTIRTT: VA RCR6] GET STACK POINTER VIA LA
lu 0750, 0000,003C.3DF0,2E30,0200,0D8D :52223 _IpCPsL] *GET PSL (NEED BITS 31-16)
126541
265642 DLWORD) CACHE. SGET (SP)
U 0D8D, 0019.6024.C1C0,4000,0000,0DSE .gggzz Q_0.ANDROT.KC.FFFF] *KEEP BITS 31-16 OF PSL
26545 ;
226546 pczVA D.OXTLWORD], “GET NEW PC FROM STACK
lu ODEE, 2003.403C.0180,F801,4200.0D90 .gggzg FLUSHIB
126549 : :
[u 0D90, 0000.003C.0180,6000,0000,0D91 ;ggggg {0AD.15.11 “RELOAD INSTRUCTION BUFFER
126552 : :
[u 0091, 0018.0014,0980,F800,0200,0092 .ggggz VA_LA+KL.2] * VA_RLR61+2
26555 :
26556 DLWORD] CACHE, *GET PSW FROM STACK
lu 0092. 0018.4018,1180.4280,0000,0D93 .ggggg R6_LA+KL.4].RLOG ‘UPDATE STACK POINTER
26559 : :
lu 0093, 0819,0034,8D80,F800,0000,0D9% .32;29 D_D.AND.KL.1F] *IGNORE PSW EXCEPT FOR T, N, Z. V. C
126562 : :
U 0094, 081F.4030.0780,F800.,0000,0096 .52222 D_D.OXTCWORD].OR.Q *COMBINE PSL BITS 31-16 WITH TNZVC
126565 :
226566 ID[PnLJ *STORE NEW PSL
U 0096, 0000,003C,3D80,3C05,4000,0762 :26567 PC_PC+27 INTRPT STROBE.J/IRD11  :UPDATE PC. STROBE IWTERRUPTS, FETCH




22-ES0AA=124. o
: PTW124 .MCR 600
* 11MODE .MIC [606 12041

U 07AB. 0000,003C,0180,FA30,0200,0098

{u 0D98, 0018,4918,0980,4280,0000,0A72

[u 0A72, 0000,403C.0180,F850,0000,0D9¢

[U 0A73, 2003,403C,0180,F&01,4200,0086

ju 0099, 0001,403C,0180,F8C8,0000,0D9A

U OD9A, 2018,0034.C180,F801,4200,0086

{U 07AA, 0019,4004,0580,F8C0,0010.0098

U 0098, 4019,2134,F9C0,F800,4000,08DC

U 08dC, 001F,0000,01C0,F800,0000,07A0

U 080D, 0000,003C,0180,F805,0000,0762

: 11MODE.MIC [600,12041]
1204] MICRO2 1L(03)
Compat1b1l1ty mode

8 7
Compatibility mode 14=Jan-82
%—Jm—& ) 0:16
: DPO - BASIC

;HERE FOR RTS

7AB: : 3

RTS:  VA_RIR6]
HLWORD]_CACHE,
R6_LA+KL .21 .RLOG,
PC-MODES?

=10
(A R(DST)ELB _R(SRL),WORD,
J/ZRTS. 11
pczVA D.OXT[WORD],
FLUSH-1B.J/G0. IRD

RTS.L1: R(DST)_D,WORD
PczVA ALU,ALU_LA.AND .KC.FFFF],
FLUSH-18,J/GO-IRD

7AA: :

c0811: R(SRC)_D-K[.11.RLOG,CLK.UBCC
G_0.AND.K[.7E],
CCR.180-1,2?

=0

Q_0-a,J/BXX0K

PC_PC+2.J/1IRD11

8 iche 4 frame B
VAX11/780 mcrocode PCS G1,

S ce 697
FPLA OE, HCS134 Page 696

*GET STACK POINTER VIA LA

*GET SAVED REGISTER FROM STACK
*POP STACK POINTER
IS REGISTER=PC?

:DST R .NEQ. PC

:NC: NOT PC

sDST R .EQL. PC
cRESTORE PC SAVED ON STACK
SFETCH NEXT INSTRUCTION

*RESTORE REGISTER SAVED ON STACK

:RESTORE PC FROM OLD VALUE OF REGISTER
:GO TO RELAOD IB AND FETCH

*R(SRC) GETS SRC-1

*GET BRANCH OFFSET
*DID SRC REG GO TO ZERO?
‘BRANCH ON ALU Z-8IT

.
L4

4

4

0: BRANCH -- PC_PC-OFFSET

1: NEXT INSTRUCTION




ZZ-ESOAA-124 0 : 1IMODE.MIC [600,1204] Compatibility mode 14-Jan-82 he &4 Frame (7 S 698
: PIW124 .MCR 600,1204] MICRO2 1L(03) 14=Jan=-82 15:30: 16 VAX1 17780 l'hcrocode PCS 01, FPLA OE, W(CS124 Page 697
: 11MODE .MIC [600,12042 Compatibility mode : DPO - [SMOJ+DMO
%&8(?: .TOC ' Compatibility mode : DPO = [SMOJ+DMO*’
.26608 ;REGISTER EXECUTES FOR 1 OPERAND INSTRUCTIONS, REGISTER TO REGISTER
:26609 : EXECUTES FOR 2 OPERAND INSTRUCTIONS.
:26610 ENTER HERE FROM IPD,
:26611 ; WITH LA GETS DST,
;26612 ; LB GETS SRC,
;26613 : VA AND D GET SRC OR PC (LB OR PC),
;26614 ; Q GETS IB DATA BYTES 2 AND 3,
;26615 : PC IS ADDED BY N WHERE N IS DETEMIP&D BY IB,
226616 : SC IS SET TO 16.
: 26617
:26618 753: : :
:26619 ACLASS: ALU LACINST.DEPID ,R(DST) _ALU, sA/CLASS + MOV, DST IS NOT PC
: 26620 SET. CC(INST) JCLOCK PSW CONDITION CODES
;26621 CLR.1IBO-1, ;CLEAR FIRST 2BYTES OF I-BUFFER
lu 0753, 401C,E00C,0180,F8CD,4070,0762 .sggg% PC PC+2 J/IRDH ;INCREMENT PC, FETCH NEXT INSTRUCTION
;26624 7D3: . ;A=-CLASS, DEST IS PC
U 0703, 0814.,0038,01€0,F800,0000,0DA0 .Sgggg ACLPC: Q_D,D_PC :DST = PC, SO LOAD PC IND
;26627 :
;26628 PC&VA ALU,ALU_DCINST.DEPIQ, ;PERFORM OPERATION ON PC
: 26629 SET.CTCINST), JSET CONDITION CODES
U ODAO, 201D,C00C.0180,F801,4270.,0D86 :22233(1) FLUSH. 1B, J/GO.IRD ;NEW PC, SO FLUSH I-BUFFER
;26632
;26633 7D6: : :
;26634 NEG.B: D 0,0 LA, 2Q GETS DESTINATION
U 0706, OF00,093C,01C0,F800,0000,0A82 :56635 PT.MODES? :TEST FOR DEST REG=PC
;26637 =10 ;DST R ISN'T PC
;26638 ALU D-Q,R(DST) _ALU, JNEGATE DESTINATION, STORE RESULT
;26639 SET. CC(INST) ;SET CONDITION CODES
U 0A82, 401D,C000,0180,F8CD,4070,0762 .g%g CLR.1BO-1,PC_PC+2,J/IRD11 JCLEAR 2 BYTES, UPDATE PC
;26642 ;DST REG IS PC
;26643 PC&VA D-PC,SET.ZCCINST), JNEGATE PC, SET CONDITION CODES
U 0A83, 2015,C000,0180,F801,4270.0D86 : 26644 FLUSH. IB, J/GO IRD ;NEW PC, SO FLUSH I-BUFFER




U 07D9,

U 0AB2,

U OAB3,

U ODA1,
ju 0DA2,
{U ODA3,

u O7DB,

U ODAS4,

U OABA,

U 0AB8B,

22-ES0AA=124.0
- PTW126.MCR 600°1204]
: 11moDE.MIC C600.1204]

MICRO2

0800,093C,0180,F800,0000,0AB2

0042,€03C,0080,F8C8,0060,0DA3

0814,0038,0180,F800,0000,0DA1

0842,C03C,0080,F800,0060,0DA2
2019,€034,C180,F801,4270,0D86
4000,C03C,0180,F84D,4070,0762

0800,€03C,0180,F800,0070,0DA%

0000,093C,0180,FA30,0000,0ABA

0018,4004,0980,FABO,0200,0DC9

0814,C038,0180,F800,0070,0ABA

11MODE .MIC [600,1204]
1L(03)
Compatibility mode

C tibility mode 1
eJan-82 15:30:1

14-Jan=-82 iche lo Frame D7
16 VAX11/780 mcrocode

Se
PCS 01, FPLA OE, WCS124

14=-Jan-
: DPO = (SMOJ+=DMO

: 26645 7D9: : :
;26646 ASR.B: D_LA,PC.MODES? D GETS DEST, SETUP FOR SIGN EXT
226647 TEST DST-FDDE
;26648 =10 : *DST R ISN'T PC
;26649 R(DST) D.SXTCLINST.DEP].RIGHT, SHIFT RIGHT AND SIGN-EXTEND
226650 SI/ASHR,
: 26651 SET.PSL.C(AMX), :SET PSL=-C-BIT ON ORIGINAL DATA
: 26652 J/ASR.B1
;26653
;26654 : ;DST R IS PC
;26655 D_PC :GET DST
;26656 =;END
;26657
;26658 :
;26659 D D.SXTLINST.DEP].RIGHT, :SIGN EXTEND AND SHIFT PC
: 26660 SI/ASHR,
%%} SET.PSL.C(AMX) ;SET PSL-C-8BIT FROM ORIGINAL DATA
126663 :
: 26664 PC&VA ALU,ALU_DCANDIKLC.FFFF1], ;RELOCAD PC WITH SHIFTED PC
;26665 SET. Cf(INST) .FLUSH. IB,J/6GO. IRD JNEW PC, SO FLUSH IB
: 26667
;26668 ASR.B1: ALU R(DST) ,SET.CCCINST), DST .NE. PC, SET CC
.52293 CLR.IB0-1 PC PC*Z.J/IRDH CLEAR 2 BYTES OF I-BUFFER, UPDATE PC
: 26671
;26672 7DB: : - :
;26673 WMFP: D_LA,SET.CCCINST) :MFP1, MFPD
:2eers
.%gg;g LAS_I[RAT PC.MODES? :GET STACK-POINTER, TEST DST-MODE
;26678 =10 :DST R 1ISK'7T 7C
:26679 MFPX: R6 Lﬁ-o [.2].RLOG, SP SP=2
Sggg? VAE, LOAD ,WORD, J/STOREO ;VA_SP-2 FTOR STORING RESULT
: 26682 . :DST P IS FC
;26683 D_PC,SET.CCCINST) ,J/MFPX :GET PC

99
Page 698




22-ES0AA-124.0
: P1W124.MCR 60012047
: 11MODE.MIC [600.1204]

U O75E,

U 0C57,

U OCSF,

U O7DE,

lu 0751.

U 07D1,

|u ODAS,

0818,1A38,C1F8,F800,0000,0C57

4001,E03C,0180,F8CD,4070,0762

4001,€03C.0180,F8CD,4070,0762

0000,003C,0180,F800.,0000,075E

401C,E00C,0180,F805,4070,0762

0814,0038,01€0,F800,0000,0DA5

401D,C00C,0180,F805,4070,0762

11HODE MIC (600,1204]
MICRO2 1L (03)
Compatibility mode

Compati

ibility mode 14-Jan-82 Fiche
15:30:16 VAX11/780 Microcode

14=-Jan-82
: DPO - (SMO]+DMO

:26684 7SE: :
126685 SXT: D _K[.FFFF1.a_0,
: 26686 PSL.N?
: 26687
;26688 =0111
;26689 ALU Q,R(DST)_ALU,
;26690 SET. CC(INST)
126691 CLR.180-1,PC_PC+2,J/IRD11
: 26692
: 26693
126694 R(DST) D,SET.CCCINST),
: 26695 CLR.IB0-1,PC_PC+2,J/1RD11
: 26696
:26697 T7DE: 2
226698 SXTPC: J/SXT
: 26699
226700 751:
226701 TCLASS: ALU LACINST.DEPID,
126702 SET-CCCINST),
:26703 CLR.IBO=1,PC_PC+2,J/IRD11
26704
:26705 701:
26706 TCLPC: Q_D.D_PC
;26707
;26708
26709 ALU DCINST.DEP]JQ,
126710 SET-CCCINST),
;26711 CLR.IBO-1,PC_PC+2.J/IRD11

4 Frame
: PCS 01, FPLA OE, UCSIS

Q@ HAS PLUS SIGN

‘D HAS MINUS,
*TEST PSL.N TO PROPAGATE IT

PSL N=0
;STORE ZERO

N=1

+PSL
;SET CC, DST_-1

‘DST IS PC, NOP AS 11/70

t1ST.B.BIT.B.(MP.B,
*SET/CLR COND CODES

:DST = PC

3
[ 4

Page 699




F
ZZ-ESOAA-124 0 11MODE .MIC [600 5206] Compatibility mode 14-Ja

: PIW124 .MCR 600 12041 1L(03)

n-82 Fiche 4 Frame F7
VAX11/780 Hn.rocode :

14-Jan-82 15:30:16
: 11MODE.MIC [600,12041] f‘onpatﬂnhty mode : DP0 ~ [SMOJ+
:26712
;26713 7DS: :
126714 MOVB: D_D.SXTIBYTEJ,SET.CC(BYTE).
lu 07DS. 0802,893C,0180,F800,0070,0AC2 ;22;}2 PT.MODES?
1567217 =10
;26718 R(DST
[u OAC2. 4001.403C.0180.F8CD,4000,0762 .gggg CLR. 1au-i ,PC pc+2 J/IRD11
126721
;26722 PC&VA D.OXTLWORD],SET.CC(WORD),
[u 0AC3. 2003.403C.0180.F801.4270.0D86 gg;g{» FLUSHTIB,J/GO. IRD
126725 7DF: H
126726 SWAB:
226727 st xt 101,09,
U O7DF, 0800,093C.65F8,F800,0084.6ACA ,52;53 PCTMODES?
226730 =10
256731 SWAB.O: D DAL.SC.
;26732 At D.AND.KL.FFOO
U OACA, 0D19,4034,4D80,F800,0050,0DA6 :52;333 uoab N&Z _ALU.VEC_ 0 J/SWAB. 1
126735 :
lu 0ACB. 0814.0038,0180.F800,0000.0ACA :22;339 D_PC.J/SWAB.O
126738
;26739 SWAB.1: D D.SWAP,
U ODA6. 0800,093C,0180.F800,0000,0AE2 .52;29 PT.MODES?
126742 =10
126763 R(DST) D.WORD.
U OAE2. 4001,403C,0180,F8CD.4000,0762 .52;215. CLR. 130-1 LPC_PC+2,J/1RD11
126746

U OAE3,

2001,003C,0180,F801,4200,0086  :26747 PCEVA_D,FLUSH. IB,J/GO. IRD

QUBHC
PCS 01, FPLA OE, WCS1c4

*16 BIT MOVE FOR MOVB TO REG
*1S DESTINATION PC?

sDST R ISN'T PC
SWRITE 16-BIT REG

:DST R IS PC
:MOVE TO PC

‘D GETS DST OPD,
 SET WORD SWAP CT
‘CK IF DST IS PC

sDST R ISN'T PC

;MOVE SOURCE TO D BYTES 3 & 2
sCC*S SET FROM RESULTING LOW BYTE

:DST R IS PC

‘SWAP BYTES 382 INTO 081
1S DESTINATION PC?

sDST R ISN'T PC
sSTORE RESULT

*STORE RESULT TO PC AND VA

Page 700




G 7
ZZ-ESOM-124 0 : 11MODE.MIC (600 1204] Compatibility mode 14-Jan-82 iche l. Frame G7 S ce 702
;. PTW124.MCR 60012041 ICRO2 1L€03)  14~Jan-82 15:30:16  VAX11/780 H*crocode PCS 01, FPLA OE, WCS124 Page 701
: 11MOOE .MIC [606 1204] cmmnmy mode : DP0 - [SMOJ*DMO
: 26748 757: 3 :
126749 ROR:  D_LA.RIGHT, *GET SOURCE SHIFTED RIGHT
26750 st ki.F1, *SETUP TO MASK BIT 15
126751 SET.PSL.C(AMX) , *SET COND CODES PART 1
lu 0757, 0840,1A3C.6180,F800,00E4,6C7E ;gg;gg PSL.C? *3EN ON PSL<C>
126754 =1110 ; :
226755 RORX:  ALU_D.AND.MASK,R(DST)_ALU, SMASK OUT LMB OF BYTE/WORD
126756 SET-CCCINST),
U OC7E. 4001,C034.0180,F8CD,4070,0762 ;52;;; CLR.IB0=1,PC_PC+2.4/IRD11
126759 : :
126760 ALU_D.ORNOT .MASK R(DST) _ALU,  -SET LMB OF BYTE/WORD
126761 SET-CCCINST),
lu 0C7F. 4001.C01C.0180,F8CD,4070,0762 ;gg;g% CLR.IBO-1,PC_PC+2.J/IRD11
126764 758: :
156765 RORB: D _LA.RIGHT,SI/ZERO,
126766 st ki.7].
126767 SET PSL - C(AMX) ,
lu 0758, 0840,1A3C.5D80,F800,30E4,6C7E ;sg;gg PSL.C?.,J/RORX
126770 707: :
lu 0707, 0814,0038.6180.F800,0084,6DA8 ;ggg}_ RORPC: D_PC,SC_K[.F1,J/RORY
226773 798: .
lu 07D8. 0814,0038,5D80,F800,0084,6DA8 ;%g;;ls. RORBPC: D_PC,SC_KL.7]
126776 : :
226777 RORY: D _D.RIGHT,SI/ZERO, SSHIFT RIGHT
126778 ATU_D,SET-PSL.C(AMX), *SET COND CODES PART 1
U ODA8, 0601,1A3C.0180.F800,0060,0C8E '22%3 PSL-C? *IS OLD C SET?
126781 =1110
126782 PCEVA_ALU, ALU_DCANDIKC.FFFF],
26783 SET.CCCINST),
U OC8E. 2019.C034.C180,F801,4270,0086 :sg;glg FLUSH. 1B, J/G0. IRD
126786 -
126787 ALU D.ORNOT .MASK ,PCEVA_ALU,
;26788 SET.CCCINST), ;SET COND CODES PART 2
U OC8F, 2001.C01C.0180,F801,4270,0086 26789 FLUSH. I8,J/6G0. IRD




7
ZZ-ESOM-124 0 11IMODE .MIC [600,1204] Compatibility mode 14- n-82 Fiche 4 Frame H7 Se

e 703
: PIW124 . MCR 600 1204] MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA Of, W(CS124 Page 702
: 11MODE .MIC [600.1204] Compatibility mode  : DPO = DMO*(ASH+ASHC+MUL+DIV)
52791 .T0C ' Compatibility mode : DPO - DMO*(ASH+ASHC+MUL+DIV)''
126792 :ASH, ASHC, MUL. DIV
126793 :ENTER HERE FROM IRD,
: 26794 : WITH LA GETS DST,
:26795 : LB GETS SRC,
126796 : VA AND D GET SRC OR PC (LB OR PC).
126797 : Q GETS IB DATA BYTES 2 AND 3,
126798 : PC IS ADDED BY N WHERE N IS DETERMINED BY IB,
126799 : SC IS SET TO 16.
+ 26800
: 26801 78BB: b
:ggggg ASH: SCBuA LAND.K[.3F],
U 0788, 0018,0934.55E0,F800,0082,0812 Eggggg PT.MODES?, J/ASHU
126806 78B(: ;
56807 ASHC: O LA.AND.KL.3F1.
U 07BC. 0018.0934.55C0,F800,0000,081A :56808 PT.MODES?, J/ASHCU
226810 7B8: :
:26811 MULELE: D_LA.Q D, ;GO PROCESS AS MEM TO REG
U 0788, 0800.093C.01E0.F800,0000,0AF2 ;%gg}g PT.MODES?
126814 =10 : :
126815 MUL6: SC KC.73. *SET LOOP CT FOR 8
26816 D_3.SXTIWORD1,Q_D,
[u 0AF2. 0802.6D3C.SDEOQ,F800,0084,6F65 ;ggg}g DTNE.0?,J/MULU :SIGN EXT M*CAND IN D
: 26819 ; :
U OAF3, 0814,0038.0180.F800,0000,0AF2 ;ggggg b_PC.,J/MULE *DST IS PC
126822 7BE: :
226823 DIVELE: D_LA.Q *GO PROCESS AS MEM TO REG
;26824 FELSC R" 101,
U 07BE. 0800,093C.65€0,F800,0184,6AFA :ggggg Pc.nob ES?
126827 =10 : :
;26828 DIV6: RCCTOJ Q. sxrtuono] *SIGN EXT D'END, SET SHF CT
U OAFA, 0002.603C.01F8,F980,0000,0DD4 :ggggg Q_0,J7B1V
1 26831

U GAFB, 0814,0038,0180,F800,0000,0AFA  :26832 D_PC.J/DIV6 :DST IS PC




ZZ*ESOAA-1 24.0
: PIW124 .MCR 600

MiCRO2
: 11MODE.MIC [600.12043 0

u 0711, 0000,CO3F,01F0,4057,0000,070C

{U 0719, 0000,C0%F,01F0,4057,0000,0700

u 0712, 0019,4018,1580,F8:0,0000,0/11

U 073A, E01C,£00C,0180,F3CD,0070,0762

U 077A, 0002,A03C,01C0,F800,5070,0DA9

U 0DA9, E001,603C.0180,F8CD,0000,0762

U 075A, E01C,C00C,0180,F805,0070,0762

: _11MODE.MIC L[600, "20“]
600,1204)

1L (03)

Compatibility mode

: 26833

I
tibility mode 14-Ja
o ands 713

.ToCc *

[ TEFRAYYATAYETE PR TN )

LV TR TR PR TR PR TR PR VR TR TR TR 2]

23

712:
SM2:
73A

77A:

:30:16
Compatibility mode

ENTER HERE FROM IRD,
WITH LA GETS DST,
LB GETS SRC.

n-82 Fiche 46 Frame I7 S
VAX11/780 Microcode :

DP0 - SRC MODE DECODING FOR BIN INSTRUCTIONS

: DP0 - SRC MODE DECODING FOR BIN INSTRUCTIONS''

DECODE SRC ADDRESS MODE FOR 2 OPERAND INSTRUCTIONS EXCEPT ASH, ASHC, MWL, DIV.

ce 704

PCS 01, FPLA OE, WCS124 Page

VA AND D GET SRC OR PC (LB OR PC),

Q GETS IB DATA BYTES 2 AND 3,

PC IS ADDED BY N WHERE N IS DETERMINED BY IB,

IS SET TO 16.

R .NE. PC
MODE NAME SYNTAX
0 REGISTER R
1 REG DEFERRED (R)
2 AUTOINCREMENT (R)+
3 AUTOINC DEFER a(R)+
4 AUTODECREMENT  -(R)
5 AUTODEC DEFER a@~(R)
6 INDEX X(R)
7 INDEX DEFERRED aX(R)

o[msr DEP]_CACHE ,PC_PC+N,
LA R(osnzLB R(SRC),
QK71D,FS/MCT SUB/SPEC, J/DPO

DUNST DEPJ]_CACHE ,PC_PC+N,
LA R(DST)ELB R(SRC) ,
QK71D,FS/MCTSUB/'SPEC. J/DPO

R(SRC) _D+K[SP1.CON].RLOG,WORD,
J/sMi

ALU LACINST.DEPIQ,R(DST) _ALU,
SET-CCCINST),
CLR.180-3,PC PC+2 J/IRD11

SM2MVB: Q_Q.SXTCBYTE],SET.CC(BYTE)

75A:
SM2T:

ALU _Q,R(DST) _AL
CLRTIB0-3,PC Pc+é J/IRD11

ALU LACINST.DEP]G,
SET-CCCINST),
CLR.1BO~3,PC_PC+2,J/IRD11

SC
LEAVE HERE TO DP1 WITH D CONTAINS SRC OPERAND, AND REST UPDATED IF NEEDED.
=11 ADDRESSING MODES:

R .EQ. PC

NAME SYNTAX
IMMEDIATE Lo
ABSOLUTE arA
RELATIVE A
RELATIVE DEFER aA

SM1
*RE-LATCH REG'S (MAY BE MODIFIED)

3
[ 4

s SM1

:: SM2+~SM27

* SM27*DMO~ACLASS
:=-DMO7

* SM27+DMO+MOVB

;=DMO7

 SM27*DMO*TCLASS
:=DMO7

703




J 7
ZZ-ESOAA-124 0 : 1IMODE.MIC [600,1204] Compatibility mode 14-Jan-82 iche 4 Frame J7 Se ce 705
s PIW124 .MCR 600,1204] MICRO2 1L(03) o?%-Jan-BZ y15'30-16 VAX11/780 M1crocode : PCS 01, FPLA OE, W(S124 Page 704
: 1IMODE.MIC [606 1204] Compatibility mode : DPO -~ SRC MODE DECODING FOR BIN INSTRUCTI(NS

;26888 71A: ;
U 071, 5000,003C,0180,F800,0000,00AA ;26889 SM2DMX: (LR.IB2-3 ; SM27%~DMO

26890
126891 :
ggg o o.

U ODAA. 0C00,003F.0iF0.F807,0000,0700 3%68689495 o Ia om SUB/SPEC ., J/DPO

:2689% 713:
;26897 SM3: D[UORD] CACHE

: 26898 R(SRC) B+KC.23.RLOG. :SM3*~SM37

: 26899 CHK.0DB . ADDR,
U 0713, 0019,4018,0980,40C0,0C00,0030 ;26900 J/SM5 .1

126902 718B: .
;26903 SM37: VA ALU,ALU Q.OXTL[WORD], ;SM37
lu 0718, 5003.603C,0180,F800.0,°00,0711 ;26904 CLR.IB3-3,7/5M1

;26906 714: : H
:26907 SM4: R(SRC) D-K[SP1.CONJ.RLOG. 2 SM4x~SM47
lu 0714, 0019,4004,1580,F8C0,0.10,0711 ;26908 VAK/LOAD,J/SM1

:26909
226910 71C: ; :
u 071C, 0814,0038,0180,F800,0000,0DAB .%gg}} SM47: _PC

[u ODAB, 0019,0000,0980,F801,0200,0DAC ;26914 PCRVA_D-K[.2]

;26916 : :
U ODAC, 0000,403C,.0180,4000,0000,0DAD ;26917 DCWORDJ_CACHE ;SGET INSTRUCTION ITSELF AS SRC

: 26919 : :
226920 D,PC_PC+N,
lu O0DAD, 0000,003F.01E0,F807.0000,0700 ;26921 SUB/SPEC.J/DPO

;26923 715: : :
- 126924 SM5: R(SRC) _D-K[.2].RLOG, : SMSx~SM57
U 0715, 0019,4004,0980,F8C0,0200,0DAE ;26925 VAK/LOAD

T

U ODAE, 0000,403C,0180,4000,0C00,0080 ;26928 SMS5X:  DLWORDI_CACHE ,CHK.ODD.ADDR

:26931 SM5.1: VA_ALU,ALU_D.OXTCWORD],
U 0DBO, 0003,403C,0180,F800,0200,0711 ;26932 J/3M1

226934 71D: : :
u 0710, 0814,0038,0180,F800,0000,0D81 .ggggg SM57:  D_PC :SM57

U 0pB1, 0019,0000,0980,F801,0200,0082 ;26938 l’;CZVA_D-K[.ZJ

U 0082, 0000,403C,0180,4000,0C00,6083 ;2491 DCWORDI_CACHE , CHK.ODD . ADDR




IU 0083.

U 0DB4,

ju 0716,

lu O71E,

ju 0DBS,

lu 0717,

U 071F,

u 07D4,
u 077¢c,

u 077D,

U 077€,

22-ES0AA-124.0 :; 11MODE.MIC [600,1204]
: PIW124.MCR 600, 1204] MICRO2
 11MODE..MIC C600.1204]

0003,403C,01E0,F800,0200, 0084

0000, CO3F ,0180,4007,0000,0700

500€E.6014,0180,F800,0200,0711

5016,6014,0180,F80C0,0200,0085

0000, C03F ,01F0,4007,0000,0700

500E ,6014,0180,F800,0200, ODAE

5016,6014,0180,F800,0200, ODAE

0019.,0018,0980,FAE0,0000,0711
0000,003D,0180,F800,0000, 0E64

0000,003D,0180,F800, 000G, 0880

0000,903F ,01F0,F807,0000,0700

1L ¢(03)
Compatibility mode

K 7
- Compatibility mode 14-Jan-82
. 14-Jan;82 Y

716:
SM6:

71E:
SM67 :

717:
SM7:

71F :

704 :
MTP1:

77¢C:
77D:

77E:

Fiche & Frame
15:30:16

\;IABALU.ALU_D.OXT[UORDJ. *Q GETS INSTRUCTION ITSELF

DLINST.DEP]. CACHE.
PC_PC+N,SUB7SPEC,J/DP0

VA_ALU.ALU_ Q. SXTCWORDI+LS,
CLR.1B2-3.J/sM1

VA_ALU ALU_Q.SXTCWORDI+PC,
CLR.IB2-3

DCINST.DEP]_CACHE,
PC_PC+N,
QK71D,FS/MCT,SUB/SPEC, J/DPO

VA_ALU,ALU_Q.SXTLWORD]I+LB, 2SM7

CLR.1B2-3,J/SM5X

VA_ALU,ALU_Q.SXTLWORDI+PC, <SM7

CLR.IB2=3,J/SM5X

R6_D+K[.2].RLOG, S(SP)+
J/Sm

CALL.J/1B.TBM +IB8 TB MISS, GOTO FILL IB

CALL.J/IB.ERR I8 ERROR

6tIB.DATA, +I8 STALL

PC_PC+N,
SUB/SPEC,J/DPO

K7 Seguence 706
VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 705
PO - SRC MODE DECODING FOR BIN INSTRUCTIONS




ZZ-ESOM-l 24. 0

: P1W124.MCR 600,1204] MICRO2

* 11MODE.MIC tsoé 12041

u 0701,

U 0709,

U 0702,
U 070A,

U 0DB6,

U 0DB8,

U 0703,

0000,083C,0180,F988,0200,0F0C

0014,0838,0180,F988,0200,0F0C

0000,083C,0180,F988,0200,0F1C
0018,0000, 0980, FAF8,0000,0086

0000,003C,0180,FA78,0000,0088

5014,0814,0180,F988,0200,0F0C

0000,003C,0180,F800,0200,008¢

:_11MODE.MIC [600,1204,

1L€03)

Compatibility mode

;26985
86

27038

L
Compatibility mode 14-Ja
R ian-82 1152

14-Jan

n-82
:30:16 VAX11/780 mcroc

: DPO(DP1 FOR BIN INSTRUCTIONS) -

.Toc **

Compatibility mode : DPO(DP

i+ ENTER HERE FROM IRD,

WITH LA GETS

DST,

LB GETS SRC,

VA

AND D GET SRC OR PC (LB OR PC),

he 4 Fframe L7 Sequence 707
ode : PCS 01, FPLA OE, WCS124 Page 706
DEST MODE DECODING

1 FOR BIN INSTRUCTIONS) - DEST MODE DECODING'’

PC IS ADDED BY N WHERE N IS DETERMINED BY IB,

SC IS SE

T 10 16.

IF ENTER HERE AFTER SRC ADDRESS DECODING,
D GETS SRC GPERAND,

VA IS SRC_OPERAND ADDKE

Z Q GETS IB DATA BYTES 2 AND 3,

SS,

C HAS BEEN UPDATED, AND REST EITHER UPDATED FOR DST, OR NO CHANGE.
LEAVE HERE FOR NEXT DP FOR EXECUTES WITH
: D CONTAINS DST OPERAND, VA IS DST OPERAND ADDRESS, G HAS SRC OPERAND.

P EYEIEIEIEITETEA FE TR I ¥

LXK}

701:
DM1:

709:
DM17:

702:
DM2:

70A:
DM27 :

703:
DM3:

=11 ADDRESSING MODES:

R .NE. PC R .EQ. PC

MODE  NAME SYNTAX NAME SYNTAX
0 REGISTER

1 REG DEFERRED (R}

2 AUTOINCREMENT (R + IMMEDIATE N
3 AUTOINC DEFER a(R)+ ABSOLUTE A
A AUTODECREMENT  -(R)

5 AUTODEC DEFER  a-(R)

6 INDEX X(R) RELATIVE

7 INDEX DEFERRED aX(R) RELATIVE DEFER aA
VA LA.RCLT7] ALV, SDM1%-DM17

END.DP172,J/DP1A

VA PC.RCLT7I_ALU. ‘pM17

END.DP17.J/DP1A

VA_LA.RCLT7I_ALU. *DM2x-DM27

ENE.DP12,J/DP1B

&CR151_0-KL.2] :DM27

{AB_RCR153

VA LAWPCRCLT? _ALU,
CLR.182-%,
END.DP172,J/DP1A

VA_LA

::DM3*~DH3?




n7
Z7-ESOAA-124.0 : 11MODE.MIC [600,1204] Compatibility mode 14-Jan-82 . Fiche 4 Frame M7 Seguence 708
: P1W124 .MCR 600,1204] MICROZ2 1L(03) 14-Jan-82 "15:30:16  VAX11/780 Microcode : PCS 01, FPLA OE, W(S124 Page 707

> 11MODE .MIC [600.12041 Compatibility mode : DPO(DP1 FOR BIN INSTRUCTIONS) - DEST MODE DECODING
227039 : :
227040 QD,
: 27041 ACU_LA+K[.2].RLOG,R(DST) _ALU,
27042 DEWORD]_CACHE,

U 0089, 0018.4018,09€0,40C8,0C00,0DBA %;82% CHX.O0DD-ADDR
: 27045 : :
;27046 DM3V: VA_D,RCLCT7]_ALU,
;27047 p G,

U ODBA, 0C01.,083C,0180,F988,0200,0F0C :5;823 END.DP1?,J/DP1A
;27050 708: : :
;27051 DM37: VA Q,RCLT7I_ALU, :DM37
:27052 a p.
: 27053 CCR.182-3,

U 0708, 5001,283C,01E0,F9B8,0200,0F0C ;27054 END.DP1?,J/DP1A




N 7
ompatibility mode 14-Jan-82

Fiche & Frame N7 Se ce 709
VAX11/780 Microcode : PCS 01, FPLA OE, W(CS124
DEST MODE DECODING

iD'%*-DI%?

22-ESOAA=124. o : 11MODE.MIC [600 1204] ¢
: PiW124.MCR 60012041 CRO2_ 1L(03)  “14-Jan-82 ' 15:30:16
* 11MODE .MIC teoé 12041 Comat'ublhty mode  : DPO(DP1 FOR BIN INSTRUCTIONS) =
;27055 704:  :
227056 DM4:  ALU_LA-KLSP2.CONJ.RLOG,
127057 R(DST) ALU.WORD,VAK/LOAD,
0704, 0018.4804,1980,F8C8,0200.0F14 gggg END.DPT?,J/DP1C
127060 70C:  :
070C. 0014.0038.01C0,F800.0000.0DB8 5;% DM47:  Q_PC
127063 .
27064 PCRVA_Q-K[.21.
;27065 RCLT7]_ALU,
U 0DBB, 0019,2800,0980,F989,0200,0F0C %;839 END.DPT?,J/DP1A
127068 705:
227069 DMS: "LU LA-KC.2].RLOG,
;27070 R(DST) _ALU,WORD, VAK/LOAD
lu 0705. 0018.4004,0980,F8C8,0200,0DBC ;3;3;5 J/DMSX
'Y
127073 i
127074 DMSX:
127075 DIHORDJ CACHE,

ju 0DBC, 0000,403C,01EG,4000,0C00,0DBA ;27076 CHK.ODD-ADDR, J/DM3V
227078 70D: :

u 070D, 0014,0038,01C0,F800,0000,008D ;27079 DMS7: Q_PC

;27080 =
127081 :
127082 PCEVA_Q-K[.2].
lu 0pBD. 0019.2000.0980.F801,0200,0DBC ;Sgggz J/DMSR
:27085 706:
157066 DM6: VA LA+Q.
127v87 RCTT7]_ALU,
i 127088 CLR.IB2-3,
U 0706, 501C.0814,0180,F988,0200,0FOC ;2;833 END.DP1?,J/DP1A
127091 70E:
57002 DMG7: VA Q+PC.
127093 RCIT7] ALU,
127094 CLR.IR2-3,
U O70E. 5015,2814,0180,F988,0200,0FOC ;5;% END.DP12,J/DP1A
227097 707: :
127098 DM7: VA LA+Q,
U 0707, 501C.0014,0180,F800,0200,0D8C ;5;% CLR.182=3,J/DM5X
227101 70F:
127102 DM77: VA Q+PC,
U 070F, 5015,2014,0180,F80C,0200,0D8( :5;]82 CLR.1B2-3,J/DM5X
257105 =100
5?389 DP1A: otmsr DEPJ_CACHE. IBCHK,
U OFOC, 0000,CO3F,01E0,5800,0000,0700 :27108 sm/spec J/DPO

DMS*-DMS7

e

:DM57

* DM6*-DM67

‘DM67
:GOTO CHK ODD ADDR

. DM7*-DM77
ipM77

$=(JCLASS+DM27)
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{u ODBE, 0000,003C,0180,F988,0000,0F0D

;2
;27144 DPI1CC:

RCCT71_LA,J/DP1AA

S JCLASS+DM27:

7Z-ESOAA=-124.0 : 11MODE.MIC [600,1204] Ccma tibility mode 14=~Jan-82 Fiche 4 Frame BE S ce 710
: PIW124.MCR 600, 1204] MICRO2 1L(03)  14~- Jan-82 Y 19°80:16  VAX11/780 Microcode : PCS 01. FPLA OF, WCS124 Page
: 11MODE.MIC [600.12041] Compatibility mude  : DPO(DP1 FOR BIN INSTRUCTIONS) - DEST MODE DECODING
;27109 : H
127110 DP1AA: RCLTO3_PC. LJCLASS+DM27: SAVE PC FOR JSR
227111 0 0.0 D,
U OFOD, 0C14,0038,01E0,F980,0000,0700 :%;}}% S0B/SPEC.,J/DPO
12711% :
227115 CACHE _DCINST.DEP] iMOV.B + MTP
227116 ALU DSSET.CCCINSTS.
U OFOE, 0001.C03C.0180,3000,0070,0803 ;%;}}g J/STORET
227119 :
127120 CACHE _DLINST.DEP], ‘MOV.B + MTP
127121 ALU_DSET.CCCINSTS,
U OFOF . 0001.C03C.0180.3000,0070,0803 .%;}%g ) J/STORE
127126 =100 ;
:g;}gg DP1C: ocznsr DEPI_CACHE. IBCHK, +=(JCLASS+DM27)
U OF14. 0000.CO3F.01E0,5800.0000,0700 Eg;jgg SOB7SPEC. J/DPO
. H
127129 : :
127130 {AB_R(DST), +JCLASS+DM27:
lu OF15. 0000,203C.0180,F848,0000.0DBE ;ggggg J/pP1CC
127133 :
2713 EACHE _DLINST.DEP], *MOV.B + MTP
127135 ALU_DSSET.CCCINST),
[u OF16. 0001.c03c.0180,3000,0070,0803 5;};9 J/STORET
127138 :
127139 EACHE _DCINST.DEP], ‘MOV.B + MTP
127140 ALU_DSSET.CCCINSTS,
lu OF17. 0001.c03C,0180,3000,0070,0803 .5;}2% ) J/STORE1
127143

709




U OF1C,

U OF1D,

U OF1E.,

U OF1F,

ju opco,

22-ESOAA=-124.0 : 11MODE.MIC [600,1204]
: PIW124 MCR 600,1204] MICRO2 1L(
: 11MODE .MIC [606,1204] Compatibility mode

0018.,4018,1980,F8(8,0000,0F0C

0018,4018,1980,F8C8,0000,0FOD

0001,€03C,0180,3000,0070,0DCO

0001.¢03C,0180,3000,0070,0DCO

0018.,4018,1980,F8(8,0000,0803

c 8
Compatibility mode 14-Jan-82

1L(03)

227145
:27149

;27168
;27169

=100
DP18B:

DP1Y:

ALU_LA+KLSP2.CONJ.RLOG,
R(DST)_ALU,WORD,
J/DP1A

ALU_LA+KCSP2.CONJ.RLOG,
R(DST) _ALU,WORD,
J/DP1AR

CACHE_DCINST.DEP]
ALU_DSET.CCCINST).
J/DP1Y

CACHE_DCINST.DEP],
ALU_D>SET.CC(INST),
J/DP1Y

ALU_LA+KLSP2.CONJ.RLOG,
R(D3T) ALU,WORD,
J/STORE1

Fiche &4 Frame C8 Se ce 711
16-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA CE, WCS124

: DPO(DP1 FOR BIN INSTRUCTIONS) - DEST MODE DECODING

=(JCLASS+DM27)
STORE POPPED REGISTER

AIATE X]

sJCLASS

MOV.B + MIP

‘MOV.B + MIP

*MOV.B4MTP

Page
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—

IU o774,

U 07F4,
U 0DC1,

U 073F,
ju 0801,
jlu 0803,

U 078F,

U 0opCe,

U 0779,

U 0DC

U 07F9,

2Z-ES0AA=124.0
: PTW124.MCR 6001204
: 11MODE.MIC [600,1204]

401C,E90C,0180,F8CD,4070,0809

0014,0038,01€0,F800,0000,0DC1

201D,E00C,0189,F801,4270,0086

407C,E90C,0180,F805,4070,0809
0804,003B,65F0,F857,1284,6700
2014,0038,0180,F800,4200,0086

0014,0038,01C0,F800,0000,0DC2

401D,E0)C,0180,F805,4070,0762

0802,803C,0180,F800,0070,0DC3

4001,493C,0180,F8CD,4000,0809

201A,8034,C180,F801,4270,0086

: 11IMODE.MIC [600,1204]
] MICROZ2 1L(03)
Companblhty .ode

Compat
14-Jan-82
: DP1 -

27220

.ToC "

)]
ibility mode 14-Ja
15:3

0:16

Compatibility mode

n-82
VAX11/780 H1crocode
MEMORY TO R/PC FOR BIN INSTRUCTIONS

: DP1 - MEMORY TO R/PC FOR BIN INSTRUCTIONS''

iche & Frame
PCS 01,

ce 712
Page 711

D8 Se
FPLA O, W(CS124

sENTER HERE WITH LA HAS DST, D HAS SRC OPERAND.
:EXECUTE THE BINARY OPERATION INSTRUCTIONS AND GO TO IRD AFTER DONE.

774
B8CL1:

7F4:
BCL1PC:

73F:
BCLZ:

=01
BCLIRD:

STORE1:

78F :
BCL2PC:

779:
MOVB1:

7F9:
MOVB1PC:

ALU LACINST.DEPID ,R(DST) _ALU,

SET.CCCINST),
CLR. IBO~1,PC_PC+2,
PC.MODES?.J/[0ADIB

*BIC.B,BIS.B,ADD, SUB,MOV

Q_PC

DST = PC

PczVA ALU,ALU_QLCINST.DEPID,
SET.CC(INST)
FLUSH.IB, J/GO.IRD

ALU LACINST.CEPID,SET.CCC(INST),

CLRZ180-1,PC_PC+2,
PC.MODES?,J/[0ADIS

irRD. 11

*DST.NE.PC*—(SM47,57)

ALU_PC,FLUSH.IB,J/GO. IRC

1DST.NE.PC*(SM47,57)

Q_PC

IDST = PC

ALU QCINST. DEPJD SET.CCCINST),
CLRCIB0-1,PC_PC+2,
J/IRD11

D_D.SXTCBYTE],SET.CC(BYTE)

*SIGN EXT FOR MOVB TO REG

R(DST) D ,WORD.
CLR. IB0-1,PC_Pc+2,
PC.MODES?.J/COADIB

.
[ 4

pc&vn

ALU_D SXTfBYTEJ AND .KC.FFFFJ,
SET-CC(BYTE),

FLUSH. IB,J/G0. IRD




E 8
22~-ESOAA-124.0 : 11MODE.MIC [600,1204] Compatibility mode 14~Jan=-82 iche 4 Frame E8 Se ce 713
- PIW124 .MCR 600" 12043 MICRG2. 1L(03) %—Jan-az 1200816 A VRE11/780 Micromome + PEeoT.CEPLA OF, WCSTod Page 712
> 11MODE.MIC [600.1204] Compatibility mode  : DP1 (npz FOR BIN INSTRUCTIONS) - MEMORY TO MEMORY, EXECUTES
%;%%1 .TOC ** Compatibility mode  : DP1 (DP2 FOR BIN INSTRUCTIONS) - MEMORY TO MEMORY,
127223 :HERE IS MEMORY TO MEMORY EXECUTES.
127294 :ENTER WITH D HAS DST OPERAND. VA CONTAINS DST OPERAND ADDRESS. AND
127225 :Q CONTAINS SRC OPERAND.
127226 :MIP INSTRUCTION IS EXCEPTION CASE. THE DMO* IS HERE, AND -DMO* IS WITHIN
:%7255 MOV INSTRUCTIONS.
127229 700: ;ADDRESS ZERO FOR CM
;27230 DPO: R(DST) D, :DST R NOT = PC
127231 SET.CCTINST),
U 0700, 4001,C03C.0180,F8CD,4070,0762 %;%% CLR.IB0=-1,PC_PC+2,J/1RD11
227234 708: :
127235 MIP: pczVA D,SET.CCCINST), ‘DST R = PC
U 0708, 2001.C03C.0180.F801,4270.0D86 5;%9 FLUSHTIB.J/GO. IRD
127238  769: ;
257530 ACLAS7: b_DLINST.DEPIQ, ACLASS (BIN+C/CLASS) + MOVB
lu 0769, 081D.C00C.0180.F800.0070.0DC9 gggzg SET.CCCINST),J/STOREO
;27242 764: ;
127243 b DLINST.DEPIQ, ACLASS (BIN+C/CLASS) + MOVB
lu 6764. 081D.C00C.0180.F800.0070,0DC9 5;52(5 SET.CCCINST),J/STOREO
127246 T7E9: ;
127247 b DLINST.DEPIG, ACLASS (BIN+C/CLASS) + MOVB
U 07€9. 081D.C00C.0180.F800,0070.0DC9 ;%;gzg SET.CC(INST),J/STOREO
227250 7E4: :
127251 b DLINST.DEPIQ. *AZLASS (BIN+C/CLASS) + MOVB
U 07€4. 081D.C00C.0180,F800,0070,0DC9 g;ggg SET.CCCINST),J/STOREO
;27256 7¢6: :
[u 07c6. 0000.003C.01F8.F800,0000,0DC4 g;ggg NEG.B7: 0_0
227257 ; :
127258 b a-p,
U 0DC4, 081D,E000,0180,F800,0070,0DC9 "5;523 SET.CCCINST),J/STOREO
127261 7C9:
257562 ASR.B7: D D.SXTLINST.DEPJ.RIGHT.SI/ASHR,
U 07¢9, 0842,£03C.0080,F800,0060,0DC5 ;g;sgz SET.PSL. C(AMX)
127265
, 127266 EACHE DLINST.DEPJ,RAMX/D , AMX/RAMK,
U 0DCS, 0001,r03C,0180,3000,0070,0803 :g;ggg SET.CT(INST) .J/STORE
:'27269 7(B: : :
227070 MFP7:  LAB_RLR6],
U 07CB. 0001,C03C.0180,FA30,0070.,0ABA g;g;; ALU-D,SET.CCCINST) ,J/MFPX
;27273 TCC: ;
127274 SXT7: DO, ‘ASSUME POS, PREPARE ZERC TO STORE
U 07CC. OF00,1A3C,0180,F800,0000,0C97 :27275 PSL.CC?




ZZ-ESOM-1 24.0

U 0C97,

U OCSF,

U 072F,

U O7AF,

iu 0809,

{U 0808,

{U 0DC6,

0001,€03C,G180,3000,0070, 0803

0818,C038,C180,F800,0070,0DC9

4010,090C,0180,F805,4070,0809

401D, €90C,0180,F805,4070,0809
0804 ,0038,65F0,F857,1284,6700
0018.,0000,09C0,F800,0000,00C6

2015,2014,0180,F801,4200,0086

11MODE . MIC csoo 1204] Comp
- PTW124.MCR 600" 12041 RG2
* 11MODE.MIC [600.1204]

1L€03)

Companb\llty mode

27304

1

F
tibi l1ty mode 14~

: DP1 (DP2 FOR BIN INSTRUCTIONS) -

=0111

72F:
TCLAS?7:

7AF :

=01
LOADIB:

Jan=82 Fiche 4 Frame F8 Seguence 714
Jan=-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OF, WCS124

D,SET.CCCINST),
CACRE _DLINST.DEP], J/STORE1

D KL. FFFF] SET.CCCINST),
J7STOR

ALU DCINST.DEP]Q,
SET-CCCINST),
CLR.IB0-1,PC_PC+2,
PC.MODES?.J/[0ADIB

ALU DLINST.DEPJQ,
SET-CCCINST),

CLR. IBO-1 PC PC+2
PC.MODES

IRD.H

&_0-kC.23

PCEVA_Q+PC,FLUSH. IB,J/GO. IRD

.
[ 4

MEMORY TO MEMORY, EXECUTES

STST.B (DP1), BIT.B+(MP.B (DP2)

*TST.B (DP1), BIT.B+(MP.B (DP2)

t=(SM47,57+DM47,57)

1SM47,57+DM47,57: ALU_PC=2
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U 07CF,

U 0DC8.

U 07¢7.

|U OCAE,

{U OCAF,

ju 07c8.
v 0DC9,

U O7CE,

u 07¢D,

U OF26,

U 0F27,

U ODCA,

U OF2E,

U OF2F,

2Z-ESOAA-124.0
: PIW124 .MCR 600
s 11MODE.MIC

1
£600.1204]

0019,4034,4D80,F800,0050,00C8

0800,003C,0180,F800,0000,00C9
0601 ,1A3C,6180,F800,00E4 ,6CAE
0801.C034,0180,F800,0070,0DC9
0801,€01C,0180,F800,0070,0DC9

0601,1A3C,5D80,F800,00E4 ,6CAE
0000,€03C., 0180, 3000,0000,0803

0000,003C,0180,F801,0000,0803
0C14,0A38,01C0,FA30,0000,0F 26
0018,4004,0980,FABO,0200,0DCA

0€18,4004,0980.FABO,0200,0DCA

0000,4A3C,0180,3100,0C00,0F 2E

0010,4038,0180,F8C0,0000, OF 2F

2010,0038,0180,F939,4200,0086

s 11MODE.MIC [600,1204]
204] MICROZ 1L(03)
Compatibility mode

;27305
;27306

G 8
-Jan-82

Compatibility mode 14 . Fiche 4 Frame G8 Seguence 715
14-Jan-82 15:30:16  VAX11/780 Microcode : PCS 01, FPLA OF, WCS124
: DPT (DP2 FOR BIN INSTRUCTIONS) - MEMORY TO MEMORY, EXECUTES

7CF: 2 H

SWAB7: D_DAL.SC,ALU_D.AND.KL.FF00], *SWAP SRC TO BYTES 3 & 2
WORD ,N&Z_ALU-VEC_0 :SET CC ON RESULTING BYTE 0
D_D.SWAP,J/STOREO ’

7C7: : H

ROR1S: D_D.RIGHT,ALU_D,SET.PSL.C(AMX), ;
ST_KC.FJ1,PsL.TC? ;BEN ON PSL<C>

=1110 H

ROR15X: D_D.AND.MASK,SET.CCCINST), *MASK OUT LMB OF BYTE/WORD
J7STOREOD
D_D.ORNOT .MASK,SET.CCCINST), *SET LMB OF BYTE/WORD
J7STOREQ

7(8: : :

RORB7: OD_D.RIGHT,ALU_D,SET.PSL.C(AMX), :
ST_K[.71.PSL.TC?,J/RORT5X :

STOREO: CACHE_DCINST.DEP],J/STORE1 ’

7CE: : N

JMP11: PC_VA,J/STORE1

7CD: : :

JSR:  LAB_RLR61.D_Q,Q_PC, :
SRC-PC? “CHK IF SRC REG IS PC

=110 K :
R6_LA-K[.2].RLOG, *SRC IS NOT PC
VAR/LOAD,J/JSR.0
b_a.R6_LA-KL.2].RLOG, ‘SRC IS PC
VAK/LOAD,J/JSR.0

=;END

JSR.0: CACHE_DLWORDJ,CHK.ODD.ADDR, *PUSH DOWN STACK
LC_RCCTO0], ‘LATCH PC
SRT.PC? :SRC IS PC?

=110

&

R(SRC) _LC.WORD

PCEVA_RCLT7],
FLUSH: IB,J/GO. IRD

*SRC IS NOT PC

*SRC IS PC

Page 714




H 8
zz-ESOAA-124 9 : 11MODE.MIC [600,1204] Compatibility mode 14-Jan-82 Fiche 4 Frame H8 Se ce 716
;. PTW124.MCR 6001204 MICROZ 1L(03) 16-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OF, W(S124 Page 715
> 11MODE.MIC [600.1204] Compatibility mode : DP1 = (~DMO)*(ASH+ASHC+MUL+DIV)
%;%23 .70C '* Compatibility mode : DP1 = (~DMO) *(ASH+ASHC+MUL+DIV)*’
;27361 ;HERE IS MEMORY TO REGISTER EXECUTES.
227362 :ENTER WITH D HAS DST OPERAND, VA CONTAINS DST OPERAND ADDRESS, AND
227363 :Q CONTAINS SRC OPERAND.
;27364
:27365 7AD: : :
: 7366 ASH7: S Dom.K[03FJO
U 07AD, 0C19,0034,5580,F800,0082,0812 :373% p_G
;27369 =10 : :
;27370 ASHU: D_D.SXTLWORD],Q_ALU, ;SIGN-EXTEND SRC TO D AND Q
;27371 NBZ_ALU.VRC_O,
U (312, 0802,543C,01C0,F800,0050,0F34 ;5;%;% SC?7J/ASHX
:‘27374 : :
ju 0B13, 0814,0038,0180,F800,0000,07AD :%;g;g D_PC.,J/ASH? :DST IS PC
;27377 =100 :
;27378 ASHX: LLR 180-1,PC_PC+2, ;57 = 0, CHK IF DM47,57
lu OF34, 4000,093C,0180,F805,4000,0809 ;27379 PC.MODES?.J/C0ADIB
;27380 ;NO SUCH CASE: SC=NEG
;27387 =110 : H
;27382 D_D.LEFT,S1/ZERO, 32>8C>0
|U OF36, 0500,003C,0580,F800,0084 ,AF47 :Zggz ST_SC-K[.1],J/ASHYY
;27385 : :
;27386 D D.RIGHT(B),SI/ASHR, :SC > 31, SET SC TO -SC
;27387 ST _SC-k[.3F1],
lu OF37, 085C,2038,5480,F800,0084 ,AF3F  :27388 J/ASHXX
;27389 =:END
;27390
;27391 =011 :
327392 ASHXO0: R(SRC) Q,WORD,
;27393 CLR.IBO-1,PC PC+2. ;END OF LOOP
U OF38, 4001,693C,0180,F8C5.,4000,0809 ;g;ggg PC.MODES?.J/C0ADIB
;27396 : :
;27397 ASHXX: D_D.RIGHT(B),SI/ASHR, :ARITH SHIFT RIGHT
;27398 Q Q.RIGHT,SI/ASHR,
:2;283 g%ngéOiAHX/RAHX.SET .CC(ROR),
U OF3F, 085D,2C38,0080,F800,00C0,CF3R :g;zg; SCTNE.0?,J/ASHXO0 :CK IF END LOOP AND IF PC
;27403 =011 :
;276404 ASHYO: CLR 180-1,PC_PC+2,
U OF43, 4000,093C.0180,F805,4000,0809 5;282 PC.MODES?, - J/T0ARIB
;27407 :
;27408 ASHYY: R(SRC) D(B), :ARITH SHIFT LEFT
;27409 D D.LEFT.G Q.LEFT.SI/ZERO,
;27410 RAMX/Q, AMX7RAMX ,
327611 ser CC{(WORD),
. 227412 SC-k[.1],
U OF47, 051D,6C38,05A8,F8C0,00F4 ,AF43 ;27413 sc NE 02, J7ASHYO




I 8
ZZ~ESOM-124 0 : 1IMODE.MIC [600,1204] Compatibility mode 14-Jan-82 iche & Frame I8 Se ce 717
: PIW124.MCR 12041 MICRG2 1L(03) a"l'g-Jan-BZ 15:30:16 v»m/?ao mcrocode : PCS 01, FPLA OE, WCS124 Page 716
: 11MODE.MIC £606 12041 Canpanbmty mode : DP1 =  (=DMO) * (ASH+ASHC+MUL+DIV)
227614 7AC: . H
2276415 ASHC?: Q_D.AND.K[.3F1,
U 07AC. 0€19.0034.55C0.F800,0000,081A %;2}9 D_Q
2276418 =10 : :
2276419 ASHCU: D_DAL.SC,
U OB1A, 0001,203C,0180,F800,0082,0DCB 5;2%‘1) ST_0,J/ASHCW
:'27422 : :
127423 Q_Dp.D_PC, :DST IS PC
lu 0818, 0814,0038,01E0,F800,0000,07AC 5;2%!5» JTASHT?
27426 : ;
ju 0DCB. 0018,0034,C1C0,F860,0000,0DCC g;zgg ASHCW: Q_R(SRC'1) .AND.KL.FFFF]
127429 : :
127430 D_C+Q,Q_ALU, :D,Q_CSRCICSRC .OR. 13
227431 NTZ_ALU-VEC 0,
ju opcc. 081D, 1414,01C0,F800,0050,0F4C g;g% SC?7J/ASHCV™
127434 =100 ;
227435 ASHCV: tLR. 180-1,PC_PC+2, :SC = 0, CHK IF DM47.57
U OF4C., 4000,093C,0180,F805,4000,0809 :27436 PC.MODES?.J/C0ADIB
107437 :NO SUCH CASE: SC = MG
227438 =110 ; 3
227439 D_D.LEFT,SI/ZERO, :SC> 0
lu OF4E, 0500,003C,0580,F800,0084 ,AF5F 5;22(1) ST_SC-K[.13,J/ASHCY
127442 : :
107643 D _D.RIGHT(B),SI/ASHR, 2SC < 0, SET SC TO -SC
: 27444 sT_SC-K[.3F1,
U OF4F, 085C,2038,5480,F800,0084 ,AF57 5;222 ) J/ASHCX
17447
207448 =011 : :
227649 ASHCXX: D_0,
lu OF53. ©C00,003C.6D80,F800,0084,6DCD S;gg ST_KC.FFFOJ,J/ASHC70
127452 : :
127453 ASHCX: D_D.RIGHT(B),SI/ASHR,
+ 27454 Q"G RIGHT,SI/ASHR,
gglgg gMGCQ?nx/a L, AMX/RAMX , SET.CC(ROR) ,
U OFS7. 085D.2C38.0080,F800,00C0,CF53 g;zgg SCTNE.0?,J/ASHCXX
+27459 : :
U 0DCD. 0D00,003C,0180,F800,0000,0DCE :5;22(1) ASHC70: D_DAL.SC
127462 : ;
U ODCE. 0001,403C.,0180,F8C0,0000,0DD0 :5;222 R(SRC) _D,WORD
127665
: 27466 ALU Q,R(SRC!1) ALU,WORD,
227467 CLRTIB0-1,PC _PT+2,
U 0PDO, 4001,693C,0180,F8ES.4000,0809  :27468 PC.MODES?.J/COADIB




J 8
4-Jan-82 Fiche 4 Frame J8 Sequence 718

22-ESQ0AA-124.0 : 11MODE.MIC [600,1204] Compati b1l1ty mode 1
: PIW124 .MCR 600,1204] MICRO2 1L(03) 14=-Jan~82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 717
: 11MODE.MIC [600,1204] Compatibility mode : DP1 = (=DMO) = (ASH+ASHC+MUL+DIV)
;27469
2276470 =011 : :
27671 ASHC71:
U OFSB, 0C00,003C,6D80,F800,0084,6DCD g;z;% st KC.FFFOJ,J/ASHC70
;27474 : :
;276475 ASHCY: ALU D(B),
227476 RAMR/Q, AMX/RAMX , SET. CC (LONG) ,
;27477 D_D. LEFT Q Q. LEFT SI1/2ERO,
;27478 ST_SC-kC £13,

U OFSF, 051D,2C38,05A8,F800,00F4 ,AFSB ;27479 SCTNE.0?,J7ASHC71

L e e



K 8
22-ESOAA-124.0 : 11IMODE.MIC [600,1204] Compatibility mode 1 n-82 iche 4 Frame K8 Se ce 719
: PIW124.MCR 600,1204] MICRG2 1L(03) 14~Jan-82 “15:30: 16 VAx11/780 mcrocode : PCS 01, FPLA OF, WCS124 Pao: 718
> 1IMODE.MIC [600,1204) Compatibility mode : DP1 =  (=DMO)*(ASH+*ASHC+MUL+DIV)
227480 ;ENTER HERE WITH MULTIPLIER IN D, MULTIPLICAND IN Q.
;27481 ;MUL O70RSS —- D_(SS), Q_R
127482 :NOTE THAT DST IS SS.
;27483
;27484 7A8: ;
;27485 MUL7: o Q.SXTCWORD],Q_D,
;27486 st kx[.7]. ;SET LOOP CT FOR 8
U 07A8, 0802,6D3C,5DEQ,F800,0084,6F65 %;zgg D. NE 02.J/muLU :SIGN EXT M*CAND IN D
;27489 =101 : H
lu OF65. OF00,003C.0180,F800,0000,0DD3 %;28(1) MULU:  D_0,J/MuULZ :PROD IS O
227492 H H
: 27493 RCR15]_D.LONG,
u OF67, 0001.0D3C.0180,FAF8,0000,0F6D g;zgg D.NE.O®
: 27496 =101 : H
lu OF6D. 0000.003C.01F8,F800,0000,0DD3 ‘555:3?; 2_0,J/MULZ :PROD IS O
;27499 : :
;27500 RCCTOJ_D.LEFT, :2 TIMES M'CAND IN RC<0>
: 27501 S1/7€ERD.LONG,
{u OF6F, 0C21,003C.01E0,F980,0000,08C8 ;27502 D_Q,0_D
;27503 =
:27504
;27505 =0 : :
;27506 LAB_RLR15],LONG,
;27507 Q_0; :CLR PARTIAL PROD,
U 08C8, 0000,0D3D.01F8,FA78,0000,0F78 :%;ggg CALL,SIGNS?,J/MULY :CHECK SIGN OF M'IER
227510 : :
U 08CA, 0000,0D3C.0180,F800,0000,0F76 g;g;% D312 :CK D31 FOR 2%*15 RANGE
;27513 =110 : :
;27514 R(SRC) _Q,WORD, :STORE HIGH WORD
;27515 SET.CCTWORD) ,
U OF76, 0D01.,603C.0180,F8C0.0070,0DD2 S;g}g D_DAL.SC,J/MUL7P :POS PROD, GET HIGH WORD TO D
:27518 : :
:27519 ALU_Q+K[.1],SET.CCCINST), :NEG PROD
;27520 D_DAL.SC, :GET LOW WORD TO D
U OF77, 0D19,E014,0580,F800,0070,0DD1 g;gg; J7MUL7M
;27523
27524 =01 :
;27525 M™MULV: Lc RCLTO],
;27526 ALU 0(A),D D.RIGHT2,SI/ZERO, :D DO exr sum RIGHT BY ¢
U OF78, 0203,0C3C.,0180,F900,0000,0350 g;ggg MUL?,J/MOLPP ;Q%1=0: M’ CAND
;27529 :
;27530 £103,
;27531 ALU O(A) 0 D.RIGHT2.SI/ZERO, D D O EXT SHIFT RIGHT BY 2
U OF7F, 0203,0C3C,0180,F900,0000,0380 s;g%% MUL? J/m Mp 31 1: NEG M°CAND
127534




- PI124.MCR 600"
: 11MODE.MIC [600.12041 companb

u 0001, 0001.603C,0180,F8C0,0000,0DD2

U 00D2, 401D.6938,0180,F8ES,4030,0809

u 0DD3, 0001,E03C.0180,F8C0,0070,0DD2

ZZ-ESOM-124 0 11MODE.MIC [600,1204]
12041 MICRO2

ility mode
227536 MULTM:

;27539 MUL7P:

:2
;275645 MULZ:

L 8
Compatibility mode 14-Jan-82 Fiche
1L(03) 14-Jan-82 15:
: DP1 = (-DMO) *x (ASH+ASHC+MUL+D]V)

30:16 VAX11/780 Microcode :

RCSRC)_Q,WORD

R(SRC!1) D<3).WORD,
RAMX/Q , AMX/RAMX ,N_AMX. Z_TST,
CLR.I80-1,PC_PC+25
PC. mossv..v[wxs

R(SRC)_Q,SFT.CCCINST) ,J/MUL7P

lo Frame
PCS 01, FPLA OE. UCS1 4

“STORE LOW WORD OF PRODUCT

Page 7o




12-ESOM=124. o
;. PIW124.MCR 600
: 11MODE.MIC [606 12041

iU O7AE.

U ODD4,
U 0DDS,

U OF84,
U OF86,

rU OF87,

U 0DD8,

U 0CB6,

U ocs?,

U OCBE,

0002,603C,65F8 ,F$80,0184,6DD4

0p10,0038,01€0.F900,0000,0DD5
0000,0D3C,0180,F800,0000,0F 84

0€00,003C.01F8,F800,0000,0DEO

0C01.,003C.01F8,FAF8,0000,00D8

0C1F ,2000,01F8,FAF8,0000,0DD9

0D18,0D34,C1C0,F860,0000,0CB6

0810,0031,C1F8,3€78,0000,01C7

08i0,0030,C1F8,3E78,0000,0723

0019,0000,4580,800,0091,00DC

: 11MODE.MIC [600,1204]
1204] MICRO2

1L€03)

Compatibility mode

6
: 27‘597

M8
Compatibility mode 14~-Jan-82

Fiche 4 Frame M8 guence 721
16=Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, W(CS124
: DP1 = (-DMO) = (ASH+ASHC+MUL+DIV)

cHERE IS MEMORY TO REGISTER EXECUTES.
:ENTER WITH D HAS DST OPERAND (DIVISOR), VA CONTAINS DST OPERAND ADDRESS, AND
°0 CONTAINS SRC OPERAND (DIVIDEND).

°THE DIVISION USES RESTORING ALGORITHM.

:LB IS SET TO DIVISOR (D) VIA RLR15], AND SC IS THE LOOP COUNT.

:DURING DIVIDING, D HAS THE PARTIAL DIVIDEND, AND Q HAS THE PARTIAL QUOTIENT.
*WHEN DONE, D CONTAINS THE REMAINDER, AND Q HAS THE QUOTIENT.

7AE: H
DIV7: RCLTOJ Q.SXTCWORD?,
@_0.F FERSC _kC.10]

*SIGN EXT D'END

*SET SHF CT
pIVX: @ _RCLTOJ, ’
D_DAL.SC
SIGNS? iD'SOR = +?
=100 : :
D_0.0_0,J/NODIV *D'SOR = 0
=110 - :
RCR151 D.LONG, *D'SOR = +
p_a.0_0, J/DIVP
RCR15]_0-D.,LONG, :D'SOR = -
0_0.0_0,J4/DIWM
DIVP: f _DAL.SC, ’
QR(SRC!1).AND KL.FFFFJ,
STGNS? :D'END = +?
=0110 :
IDCTOI D, i+/+  SAVE D'END SIGN
0_DCORJQ,
Q-0,LAB_RLR15],
CALL ,J/BIVOX
10CT01.D, i=/+  SAVE D'END SIGN
D_DCORJQ,
Q-0,LAB_RCR151,J/DIVMP
ALU_D-K[.80003],CLK.UBCC, )
sC_FE, :SC GETS 16.
J/B1va
=;END

720




N 8
ZZ-ESOM-124 0 : 11MODE.MIC [600,1204] Compatibility mode 14-Jan-82 Fiche 4 Frame N8 Sequence 722
; PIW126.MCR 600,1204] MICRO2 1L(03) 14~Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 721
: 11MODE.MIC [600,1204] Compatibility mode : DP1 =  (~DM0)* (ASH+ASHC+MUL+DIV)
: 27598 =0wnxx : Oxxx
U 0723. 081F,2001.0180,F800.0000,01D7 :5;233 DIVMP: D_0-D,CALL,J/DIVIX
127601 s1xnn
127602 ALU_D-K[.80003~1.CLK.UBCC.,SC FE..
U 0728. 0019.0008,4580,F80G,0091,0DDA :2;282 J/DIVaN :=/+: -QUCT, OK FOR MOST NEG #
127605 DIWM: ;
227606 D :D'END = +?
U 0DD9. 0D18.0D34.C1C0.F860.0000,0CC6 :%;gg; (sn '1) .AND.KL.FFFF],SIGNS? :
127609 =0110 .0110 ;
127610 p_DCORIA, te/-
[u occe. 081D.0031,01F8,FA78.0000.01C7 ;g;g%} Q_0,LAB_RCR151,CALL,J/DIVOX :
127613 ;0111
U 0CC7. 081D.0032.01F8.FA78,0000.0766 :5;2}; D_pCOR1Q,0_0,LAB_P[R151, J/olwnn
127616 ;1110
227617 ALU_D-K[.80001-1.CLK.UBCC.SC FE..
lu OCCE, 0019,0008,4580,F800,0091,0DDA :g;g}g _ J/DIVaN ;+/-: -QUOT, OK FOR MOST NEG #
157620 =Oxxr  :Qwxxx ;
lu 0766, 081F,2001,0180,F800,0000,01D7 :S;ggg DIVMM: D_0-D,CALL,J/DIVIX :
127623 sTxne :
127624 ALU_D-K[.8000]1,CiLK.UBCC,SC_FE, :SC GETS 16.
U 076E. 7019,0000.4580.F800.0091.0DDC ;g;g%g J/pIva :
127627 : ;
U ODDA, 081F,2000,0180,F800,0000,0DDC ;%;g%g DIVON: D_0-D *NCG QUOTIENT
127630 DIva: :
227631 R(SRO) D,WORD, :QUOTIENT TO R
U 0DDC. 0D01,583C.018C.F8C0,0950,0CD7 :g;gg% NgZ_ALD.VEC_0.D_DAL.SC,ALU.N? :
127636 =0111 ;0111 ;
227635 ALU_D,R(SRC'1) ALU.WORD. *OVERFLOW: Q GETS D'END SIGN
U 0CD7. 0001,403C.C1F0,2CE0,0000,0DDD :5;2%9 Q_ 15C703,J/D1vE.1 :
127638 ;1111
227639 ALU_D,R(SRC'1) _ALU,WORD ,PC PC+2..RENAINDER TO R.OR.1
U OCDF, 4001,493C,0180,F8ES,4000,0809 :g;gzg CLRT180-1,PC.MODES?.J/L0ADIB :
:'27642 piva.1: ; :
U 900D, 0F10.0038.0180.F900.0070,0DDE ;g;gzz D_0,ALU_RCCTO0],SET.CC(LONG) ;SET PSL <N,Z,v,C> TO <N,1,1,1>
127645 :
: 27646 ALb D,SET.PSL.C(AMX) ,PC_PC+2,  :SET PSL TO <N.1,1,0>
U ODDE. 4001,093C.0180,F805,4060,0809 :g;gzg RTIB0-1.PC. “DES?,J/L0ADIB"  :
127649
227650 NODIV: ALU RCLTOJ,SET.CC(LONG) .PC Pc+2..s=T PSL <N,Z.V.C> TO <N,1,1.1>
U ODEO. 4010,0938.0180,F905,4070,0809  -27651 CLRT1B0-1,FC.MODES?,J/LOADIB  ~:




8 9
12-ES0AA=124.0 : 11MODE.MIC [600 1204] Compatibility mode 14-Jan-82 Fiche 4 Frame Seguence 723
: P1W124 .MCR 600,1204] CRO2 1L(03) 14-Jan=-82 15:30:16 VAX11/780 Micrccode : PCS 01, FPLA 0E, WCS124 Page 722
: 1IMODE.MIC [606.1204] Compat1b1l1ty mode : DP1 = (-DMO) x (ASH+ASHC+MUL+DIV)

;27652 .CHANGE/NATIVE=1
;27653  _LIST :Re-enable full listing




MIC 14-Jan-82 Fiche 4 Fframe (9 Sequence 724
14=-Jan=-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, W(CS124

.T0C *'IE.MIC"’
.T0C ‘Revision 1.7
: P. R. Guilbault

Change macro names that deal with conditions codes.
Delete CMHALT exp-ession. Was use originally for debug and not required.

1Z-ESO0AA-124.0 ; IE .MIC [600,1204] 1E

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

: IE  .MIC [600,1204] 1E.MIC
:27654
;27655
;27656
;27657

;27658 .NOBIN . .

527659 .T0C ' Revision History''

: 27660 .

;27661 ; 01 Remove absolute jumps.

;27662 ; Add lLabel for Patch no. 094

: 27663 ;

;27664 ; 00 A

;27665 Start of history

: 27666
;27667
;27668

.BIN
.NOLISTY :Disable listing of P(S code for quickie assemblies

Page 723

I




D 9
MIC £600,1204] Interrupt & Exce t114-Ja 82 Fiche 4 Frame D9 Sequence 725

12-ESOAA-1246.0 : IE
: P1W124.MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA 0E, WCS124 Page 724
; IE -MIC [6008,1204] Interrupt & Exception : Description

;27669 .TOC ' Interrupt & Exception : Description'’

i20ens

;27672 ;THIS 1S THE MAIN ROUTINE TO LiJITIALIZE INTERRUPTS AND EXCEPTIONS.

27673 :ENTER THE CALL TO "EXCPIN'' IF THERZ ARE PARAMETERS TO BE PUSHED DOW INTO
;27676 :STACK, JUMP TO “EXCPT'' IF THERE IS NO PARAMETER TO BE PUSHED DOWN

;27675 :FOR EXCEPTIONS. [ME TRAP CODES COULD BE IN RC(T1) IF ANY.

;27677 :FOR_INTERNAL INIERRUPTS, ENTER AT "'INTRPT''. “'INTIO'* IS EXTERNAL
;27678 INTERRUPT ENTRY.

;27680 THE ROUTINE WILL UPDATE SP'S IF NECESSARY, PUSH DOWN OLD PSL

127681 :AND PC, CREATE NEW PSL. FOR EXCEPTIONS WITH PARAMETERS TO BE

;27682 ;PUSHED DOWN IN THE STACK, RETURN 1, WITH TRAP (CODE (IF ANY) IN
:27683 :Q REGISTER, SP LATCHED AT LA, VECTOR IN RC(TO).

;27684 :FOR OTHER EXCEPTIONS AND INTERRUPTS, PC WILL BE GENERATED, PSLLFPD]
;27685 :WILL BE CLEARED, AND GO TO IRD.

;27687 ENTER 'EXCPT2'’ FOR EXCEPTIONS AFTER PUSHING COWN PARAMETERS TO STORE THE
127688 :LAST PARAMETER, CLEAR PSLLFPD] BIT AND GENERATE NEW PC.




9
2Z-ESOAA-124.0 ; IE MIC [600,1204] Inter n.pt ') Excegtﬂlo-Jan- Fiche 4 Fframe E9 Se ce 726
: PIW124.MCR 600,1204] MICRO2 1L(03) 14-Jan-82 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 725

: IE .mIC ceoé 12043 Interrupt © Exception : IN:i10, INTRPT, EXCPTN, EXCPT
;%;289 .TOC ' Interrupt & Exception : INTIO, INTRPT, EXCPTN, EXCPT‘’

;27690
;27691 =101
;27692 INT1O0:

*xx ENTER HERE FOR INTERRUPTS OF IPL 14=17 wwx

127693 ALU_0(A), VAK/LOAD, % LOAD 0 TO V.
U OF8D. 0003,003C.0180.D800,0200,0DE4 :S;gg§ D_IRT.SUM,J/IE.2 * D GETS Inreaaupr SUMMARY REGISTER (ISR)
127696 INTRPT: : : ENTER HERE FOR OTHER INTERRUPTS
U OF8F, 0000,003C.35F0,2C00,0000,0DE1 :%;ggg D Q_IDCVECTOR] * Q GETS INTERRUPT VECTOR
127699 °
227700 H H
127701 RCCTOJ_2.0XTLWORD], > RCLTOJ GETS VECTOR FOR INDEXING INTO SCB
U ODE1. 0003.603C,3DF0,2D80,0000,0DE2 :g;;g% Q_IDCPSL] > Q GETS PSL FOR SAVING ON STACK
127704 :
127705 {C_RCCT01, STATE_KC.13, : LATCH VECTOR, PREPARE TO SET STATE T0 2
lu 0DE2. 0000.003C.0580.F900,1404.6DE6 :g;;gg J/IE.3 * AS WE JOIN EXCEPTION CODE
227708 1E.2: :
127709 iDLVECTORID, * VECTOR REG GETS ISR
{u ODE4. 0000,003C.3580,3C00.0000,0F8F :g;;}g J/7INTRPT :
157712 EXCPIN: : ; wxx ENTER HERE FOR EXCEPTIONS WITH PARAMETERS **+
127713 Q_IDIPSLI, * Q GETS PSL
227714 STATE O(A}, * CLEAR STATE REG VIA AMX_O
U ODES. 0003.003C.3DF0.2D00.1408,6DEG ;%;;}g LC_RCCTO] * LATCH VECTOR ID IN LC
127717 ;
57718 1E.3: b_a,RCCT2].Q, * D AND RC2 GET PSL
127719 Q IDCSCBBI 1 Q GETS SCBB, S/W CONTROL BLOCK BASE REG
127720 STATE STATE+1, * SET STATE REG TO 1 FOR PARAMETERS
U CDE6, 0CO1,203C,EDFO,2D90,1400,CDEA 27721 J/IE.S > GO TO SET VECTOR ADDRESS




;s IE

ZZ-ESOAA-124.0 ;1
: PIW124 .MCR 600 1%

U O8FC.

U O8FE,
U ODES8,

U ODES9,

{U ODEA,

u 011C.

U 011D,

U 011E,

F 9
Interrupt & Exceptilé-Jan-82

che 4 Frame F9 Sequence 727

sxx ENTER HERE FOR EXCEPTIONS W/O PARAMETERS »#*»

CLEAR STATE REG VIA AMX_O FOR NO PARAMETERS

Q GETS SCBB, S/W CONTROL BLOCK BASE REG

VA GETS VECTOR ADDR .BASE + VECTOR ID)
FE_GETS 26. FOR POSSIBLE SETTING PSL<IS>

ALLOW VAX MODE ADDR EVEN PSL <CM> IS SET

ALLOW VAX MODE ADDR EVEN PSL <CM> IS SET

E .MIC [600,1204] Fi
04] MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 M1crocode : PCS 01, FPLA OE, WCS124 Page 726

-MIC [600,1204) Interrupt & Exception : INTIO, INTRPT, EXCPTN, EXCPT

;27722 =0«

;27723 EXCPT: :

27724 RC[PC Sv]_PC, s PUT PC WHERE BAKUP.PC EXPECTS IT

;27725 CALL ,RLOG. EFPTV" : BACK UP R'S AND PC
0014,1539,0180,F9E0,0000,0DA7 .5%%9 J/BAKUP .RGS H

;27728 EXCPTO: ;1 H

;27729 Q IDLPSL], ;. Q GETS PSL
0003,003C,3DF0,2C00,1408,6DE8 ;27730 STATE_ 0CAS :

;27731 =;END

;27732

127733 EXCPT1: ; ;

;27734 SC_KC.1E], ;s SET SC FOR CLEARING TP OF PSL
0000,003C,5180,F900,0084 ,6DE9 :2;;%2 LC_RCLTO] s LATCH VECTOR ID IN LC

;27737 : :

;27738 D_Q.AND.MASK, ; CLEAR TP OF PSL

;27739 RCLT2]_ALU, : D AND RC2 GET PSL
0801,2034 ,EDF0,2D%90,0000,0DEA 5;;2? a_IpCsTas] :

;27742 1E.4: :

:27743 D_D.SWAP, : PSL (CURRENT MODE) IN DL1:0]

;27744 VA_Q+LC, :

;27745 FE_KL[.1Al, :

;27746 RCSP], : LATCH SP IN LA, LB

227767 MSC7INH.CM.ADDR, H
0811,3C14,E580,FA70,3F04,611C .%;;28 11100 PSL .MODE? ;s CHECK PSL<IS> BITS

;27750 : 00 ; PSL<IS>=0: NEED TO UPDATE SP'S

;27751 TRAP.ACCL1], . ABORT FPA

;27752 SC_D.AND.K[.3], ;s SC GETS CURRENT MODE
0019,0084,0C80,F800,0082,0DED .g;;gz J/IE. ; CHK CURRENT MODE TO UPDATE SP'S

:2?755 ;O ARERARAAARRANAAANEARAARARARRARRARERERRARRRRRAAS

227756 ; * Patch no. 028, PCS 011C trapped to WCS 1160 «»

387757 ; AXREAARAAAAREEARERARAARRANRAN N AR A CAFRANRARCRRAY

;27758

;27759 ;01 ; PSL<IS>=1: NO NEED TO UPDATE SP°'S

;27760 TRAP.ACCL1], : ABORT FPA

;27761 MSC/INH.CM, ADDR .

;27762 DCLONG]_CACHE.P, ; GET VECTOR 32 BITS
0000,008C,0080,C800,3C00,0DEC g;;gz J/IE.6 : GOTO SAVE VECTOR

227765 ;10 M PSL(IS>-0 NEED TO UPDAYE SP'S

;27766 TRAP.ACCL1], ;  ABORT

;27767 SC_D.AND.K[.31], s SC GETS CURRENT MODE
0019,0084,0C80,F800,0082,0DED ;27768 J/TE.9 ;

CHK CURRENT MODE TO UPDATE SP'S




;s IE

2Z-ES0AA-1264.0 ; IE
: PIW124.MCR 600,1204] MICRO2 1L(03)
12041 Interrupt & Exceptwn :

U 011F,
U ODEC,
U OF94,

U OF95,

[U OF96,
U OF97,
U 0109,

U 0108,

U ODED,

U ODEE,

U 0DFO,

-mIc £600.

0019,0084 ,0C80,F800,0082.0DED

0001,0C3C,0180,FAF8,0000,0F 94

0018,1700,1180,FAF0,0200,0109

0018,1700,1180,FAF0,0200,0109

0000,003p,0180,F800,0000,10E0

0000,003C,0180,F800,1404,8F9%

0810,0038,0180,F910,C000,0820

0810,0038,0180,F910,8000,0820

0000,003¢,01€0,€800,3C00,0DEE

0C01,003C,2080,FAF8,0084,8DF0

0000,153C,0180,3400,0000,0CEC

-MIC C600,1204]

IE.9:  MSC/INH.CM.ADDR.

6 9
t g Exce tiléd -J -82 Fiche 4 Frame G9 Se ce 728
M an=-82 g Page 727

VAX11/780 Microcode : PCS 01, FPLA OE, WCS124

mrm mrm EXCPIN, EXCPT
;11 ; PSL<IS>—0 NEED TO UPDATE SP'S
TRAP.ACCL1D, * ABORT F
SC_D.AND.KL .33, : SC csrf cuaasm MODE
N J/TE.9 *  CHK CURRENT MODE TO UPDATE SP'S
RCR151_D, * SAVE VECTOR IN R15
0 MUL? * CHK VECTOR [01:00] FOR OPERATION ID
A2 :00- USE ISP
RCSPICVA_LA-KL.4], *  SP_ISP-4
STATE1?,J/1E.8 : ISTTHIS INT OR EXCEPT?
.01 s USE ISP
R[SPJ&VA LA=K[.4], : SP_IS SP-4
STATE1?,J/1E.8 : ISTTHIS INT OR EXCEPT?

s ARARARARARKARAARAARRAAARRAARRARAAAAAARE AR AR AAERLR

: * Patch no. 043, PCS OF95 trapped to WCS 1168 *

s AERRXAAKAAAREAAAAEAARRAAA KRN RARRANRAARAARREAARRRL

:10 :  WCS HANDLING
CALL,J/USRTRP : INVOKE USER WCS ROUTINE, IF ANY
A > WILL HALT AFTER SERVICING THE EXCT
STA£E7STATE+K[.83. : SET FLAG FOR LATTER HALT
=;END ., ) :
=101 ;0 ¢ EXCEPTIONS
1E.8: EXCEPT.ACK, : JEK/EACK, EXCEPTION ACK TO RESET PSL
D_RCLT2], : D GETS PSL
J7CALLFPD ; GOTO CALL SET FPD ROUTINE
21 -: INTERRUPTS
INTRPT ACK, s IEK/IACK, INTERRUPT ACK TO RESET PSL
D_RCLTZ2], ; D GETS PSL
J7CALLFPD : GOTO CALL SET FPD ROUTINE

=;EMD

UPDATE SP'S

ALLOW VAX MODE ADDR EVEN PSL <(M> IS SET
GET VECTOR 32 BITS

Q GETS SP

Ce Ve %y

DCLONG]_CACHE.P,
Q_LA

R[R1SJ D.
S'C SC+KL.28]

SAVE VECTOR IN R15
D GETS SP
SC GETS ID ADDRESS FOR CORRECT SP

Ve Ne Ve v,

ID(SC) D : UPDATE SP
ALU1-0? : CHK VECTOR [01:00] FOR OPERATION ID




22-ESOM-126.0 ; IE
PTW124.MCR 6001204
P 1E .MIC £600.1204]

U OCEC, 0810,1738,A1F0,2D010,0000,0149

U OCED, 0810,1738,81F0,2D010,0000,01D9

{u OCEE., 0000,003D.0180,F800,0000,10E0

{Uu OCEF. 0000,003C,0180,F800,1404,8CEC

U 0149, 0019,2000,1180,FAF0,C200,0820

U 0148, 0019,2000,1180,FAF0,8200,0820

u 0820, 0014,0039,0780,F9E0,2C00,0E16

U 0821, 0818,1C38,91F8,F800,0000,015D

U 2823, 0014,0038,EDCO,3270,0084,6F 9E

MIC [600 1204]
iCRG2  1L(03)
Interrupt & Exception :

H
Interrupt & Exc tilé=J

;27822
;27823
:2782%
27825

146-Jan-82

=1100
1E.10:

;00

a_IDCKSPl,
D_RCLT2],
STATE1?,J/1E. 11

;01
aQ_IpL1sPl,
D_RCLT2],
STATE1?,J/1E.13

an-82
0:16 VAX11/780 Microcode :
INTIO, INTRPT EXCPTN, EXCPT

Ve e Ve 8,

L4
4
3
L4
4

fFiche 4 Frame
PCS 01

H9 S ce 729
., FPLA OE, UC$134

USE _KSP
D GETS CURRENT PSL
INTERRUPTS OR EXCEPTIONS?

USE ISP
D GETS CURRENT PSL
INTERRUPTS OR EXCEPTIONS?

2 KARRARAANAARAAARRAARERRAAAARRARARARAANAARACXRR XA ARLL

: * Patch no. 044, PCS OCED trapped to WCS 116C »

s ARRAARRRARANRARAARARAARARANARANARRARAAXAAN AR KAES

=;END

=1%01
IE.11:

=;END
=00

CALLFPD:;00

.10
CALL ,J/USRTRP

;1
STATE _STATE+KL.8],

J/IE.TO

;0

EXCEPT.ACK,
RCSPIEVA Q-K[.4],
J/CALLFPD

21
INTRPT.ACK,
RCSPISVA Q-K[.4],
J/CALLFPD

RCLPC.SV]_PC,
MSC/SET.NEST.ERR,
CALL,J/SETFPD

;01
D_KC.1F001,0_0
PSL.MODE?, J/SNV

1N
CACHE_DCLONG],

SC RC.18].
D3T?,J4/1E.14

L4

e o0, v,

Se%e e N,

e Ne Ve %y e,

WCS HANDL ING
INVOKE USER WCS ROUTINE, IF ANY

WILL HALT AFTER SERVICING THE EXCT
SET FLAG FOR LATTER HALT

EXCEPTIONS

EXCEPTION ACK TO RESET PSL

SP, VA_SP-4

GOTO CALL FPD ROUTINE WITH EXCEPT STACK SETUP

INTERRUPTS
INTERRUPT ACK TO RESET PSL
SP-4

SP, VA
INTERRUPTS TO KERNEL STACK ARE STRANGE BUT LEGAL

gﬁbg ;gb ROUTINE WITH INTRUPT STACK SETUP
SET NESTED tRR FLAG FOR POSSIBLE MM USE

INTRUPT STACK/KERNEL STACK NOT VALID

Page 728

GUESS KSNV,SETUP TO RAISE IPL TO HIGHEST PRIORITY

GOTO INTERRUPT/KERNEL STACK NOT VALID

PUSH DOWN OLD PSL

MOVE PC TO BE READY FOR PUSHING INTO STACK
LATCH SP

SETUP FOR CLEARING FPD BIT OF PSL

IF CM, PUSH PC~2 INSTEAD OF PC




: IE

u 0109,

ju 01DB.

iU 0DF1,

lu ODF2.

{U ODF4,

U OFSE,

U OFSF,

U ODF5,

U 002A,

U 0028.

22-ESOAA-124.0
; PIW124.MCR 600,1204]

: 1E .MIC [600,1204]

MICRO2
-MIC £600.1204]

0019,2000,1180,FAF0,C281,0DF1

0019,2000,1180,FAF0,8281,0DF1

0000,003C,3DF0,2C00,0000,0DF2

0801,201C,01€0,F800,0000,0DF4

0c00,003C,3080,3C00,0000,0820

0c18,0000,1180,FAF0,0200,0DF5

0018,6000,05C0,F800,0000,0F9E

0819,1700,0580, F800,0000,002A

0000,003C,6580,3000,0104,6CF7

0000, 003E.6580,3270,0104,6001

Int

1L€03)
Interrupt & Exception :

1 9
nterrupt & Egce 6114-Jan—82

Fic
:16 VAX11/780 Mlcrocode

0

[
L4

LY PR XN K

Be %o e 8,

Ve S Ve S

Ve e %o N b,

14=-Jan=-82
INTIO, INTRPT, EXCPIN, EXCPT

: 27875 =1=+01
;27876 1E.13: ;0
: 27877 EXCEPT ACK,
;27878 R[SPJCVA Q-K[ 4], SC FE..
: 27879 J/1E.13A”
;27880
;27881 21
;27882 INTRPT .ACK.
;27883 RCSPIRVA_ Q-K[ 4], SC_FE
;27884 =:END
;27885
;27886 IE.13A: ;
;27887 G_IDCPSL]
;27888
;27889 N
;27890 QD
;27891 p-afoRNOT IMASK
;27892
;27893
;27894 ID[PSLJ D.
;27895 D_Q
: 27896 J7CALLFPD
;27897
;27898 =110
;27899 IE.14: ;0
:27900 D_Q,
:27901 RUSPIRVA_LA-KL.4],
227902 J/IE.15
;27903
: 27904 :1
;27905 Q Q.OXTCWwORDI-K[.11,
;27906 J71E.14
;27907 =;END
;27908 IE.15:
27909 D D-K[ 13,
:27910 STATEO?
;27911 =1+10
;27912 EXCPT?2: ;0
;27913 CACHE _DLLONG],
;27914 FE_K[.10],
;27915 J/EX CPT3
;27916
227917 :1
;27918 CACHE DCLONG],
227919 LAB_RLCSP],
227920 FE_RC.10],
227921 RETURN
;27922 =:END

he ¢ Fframe
PCS 01, FPLA OE.

MCS13Me “®

Page 729

EXCEPTIONS
EXCEPTION ACK TO RESET PSL
SPRVA GET SP-4, SC GETS 26

INTERRUPTS
INTERRUPT ACK TO RESET PSL
SPRVA GET SP-4, SC GETS 26

TO SET PSL <IS>
GET NEW PSL

Q@ GETS OLD PSL
D HAS NEW PSL

UPDATE NEW PSL WITH <IS> BIT SET
OLD PSL TO D
GOTO CALL FPD ROUTINE WITH INT STACK SETUP

D GETS OLD PC
SP_SP-4
GoTO DO PC - 1

CM: DECREMENT PC BY 2
PC - 2, DO PC = 1 FIRST

PC - 2 FOR COMP MODE, PC - 1 FOR VAX MODE
IS THERE PARAMETERS TO BE PUSHED IN?

xx* NO PARAMETERS, OR 2ND ENTRY FOR PARAMETERS
PUSH DOWN OLD PC

STORE 16. FOR LATER SHIFT WORD ON SIR

GOTO GET NeEW PC

PARAME TERS

PUSH DOWN OLD PC

LATCH SP INTO LA, LB

STORE 16. FOR LATER SHIFT WORD ON SIR
RETURN TO PUSH DOWN PARAMETERS




s IE

2Z-ES0AA~-124.0 : IE
; PIW124 .MCR 600 .1

U OCF7,

'y OCFF,

ju 0331,

lu 0333,

U 0339,

U 0338,

U ODF6,

U ODF8,

U ODF9,
U ODFA,

U ODFB.

Ie .MIC [600,1204]
-MIC £600,1204]

0000,003D,31F0,2C00,0000,0£08

0F00,173C,39F0,2C00,2081,0331

2D18,0024,0D80,FA79,4200,0DFB

2D18,0024,0080,FA79,4200,00F8

0010,0038,0180,F901,0200,0DF6

0010,0038,0180,F901,0200,0DF6

0818,0038,5D80,F800,0000,039F

3019.0034,8D80,F800,0082.0DF9

0801,2034,0180,F800,0000,0DFA
0000,003C,3980,3C00,2800,00A8

3000,003C,0180,F800,2800,00AB

MICRO2 1L(03)
Interrupt & Exception : INTIO, INTRPT EXCPTN, EXCPT

14=J

:27926 =011

=0+01

-

N
O
v
N
U]
°

€

J 9
Interrupt £ Exce t114-Ja
-8 15:80:1

IE.18:

IE.19:

1€.20:

27922 EXCPT3: Q IDCCES],

CALL,J/CLR.CES

-82
VAX11/780 ntcrocode

JNOW,

4 wtsm 0_0.
gER FPD
STATE3~0?

PtzVA R(R1 51.ANDNOT.KC. 33.

FLUSH. IB,
J/IE.20

(TR TR TR ¥

0
.
.

:01

PtzVA R[R1 53.AMDNOT.KC. 3§.

FLUSH: I3,
J/IE.19

210
PCEVA_RCLTO],
J/IE.T8

;1
PCRVA_RCLTO]

D KC.73,
JTHALT.ERR

START 1B,
SC_D.AND.KC.1F]

D_Q.AND .MASK

ID[ IR]_D
MSC/CLR. NEST ERR,
J/IB.FILL

STAR .1B,
MSC/CLR.NEST.ERR,
J/IB.FILL

.
.
[ 4

Se e Vs N,

L PR TN XY

iche 4 Frame J9 Se ce 731

PCS 01, FPLA OE, WCS124 Page 730

2ND ENTRY FOR PARAMETERS
CLEAR ARITH TRAP (CODE, IF ANY

SRETURN FROM CLEARING CES
GET SIR

SC GETS 16. FOR SWAP WORD OF SIR TO GET IPRA
CLR PSL<FPD> BIT
IS IT INTRPT OR EXCEPTION?

EXCEPTION, DO _NOT CLEAR IPR BITS IN SIR
GET IPRA AT DL04:00]

sGET PC FROM VECTORL31:021, WITH PCL1:0] SET TO O
FLUSH IB, LOAD VA
GOTO BYPASS CLEARING IPR BIT

INTERRUPTS, CLR HIGHEST BIT OF IPR OF SIR
GET IPRA AT DL04:00]

:GET PC_FROM VECTORB‘I :02], WITH PCC1:01 SET TO O
FLUSH IB, LOAD V.

GOTO CLEAR IPR BIT

VECTOR HALT
PC GETS VECTOR ID

VECTOR HALT
PC GETS VECTOR ID

HALT CODE IS 7 FOR VECTORLC1:0] = 3
GOTO ERROR HALT

START IB FOR NXT INST
SC GETS IPRA

CLEAR HIGHEST IPR (INTRPT PRIORITY REQ)

STORE SIR
CLR NESTED ERR FLAG
GOTO FILL IB

START IB FOR NXT INST
CLR NESTED ERR FLAG
GOTO FILL IB




K 9
ZZ-ESOAA-124.0 . IE .MIC [600,1204] Interrupt & Exceptilé-Jan-82 iche 4 Frame K9 Se ce 732
: PIW124.MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 mcrocode PCS 01, FPLA OE, WCS124 Page 731
(3 -MIc £600,1204] Interrupt € Exception : INTIO, INTRPT, EXCPTN, EXCPT
327974 INOVFL: ; s INTEGER OVERFLOW
227975 D_Q.0R.K[.101,0_D, ; SET ARITH TRAP CODE TO #1
227976 SET.V, : SET V BUT LEAVE OTHER CC'S ALONE
ju ODFC, 0819,2030,65E0,F800,0020,0E02 .%773% J/CPUST : GOTO RESTORE UPDATED CPU ERROR/STATUS REG
127979 INDIVO: ; ; INTEGER DIVIDE BY 0
:27980 D_Q.0R.K[.201.Q_D, : SET ARITH TRAP CODE TO #2
;27981 SET.vV, : SET V BUT LEAVE OTHER CC'S ALONE
{u ODFD, 0819.2030,75E0,F800,0020,0€E02 %77835 J/7CPUST : GOTO RESTORE UPDATED CPU ERROR/STATUS REG
:27984 DIVBYO: : FLOATING DIVIDE BY 0
;27985 ID[CES : Q GETS CPU ERROR/STATUS REG
{u 0E0O. 0003,0028,31F0,2C00,0050,0E01 :gggg I:u -T.NCZ_ALU.VEC_0  : SET PSL <N,2>
:27988 ; ;
:27989 D_Q.0R.k[.403.0_D, ; SET ARITH TRAP CODE TO #4
227990 SET.v, ; NOW PSL COND CODES <N,Z,V,C> ARE <1,0,1,0>
{u OEO1, 0819,2030,31E0,F800,0020,GE02 '%;33} J/7CPUST ; GOTO RESTORE UPDATED CPU ERROR/STATUS REG
27993 CPUST: :
327994 ID[CESJ D.D_a, . STORE THE UPDATED CPU ERROR/STATUS REG
;27995 MSC/INH-CM.ADDR, ; ALLOW VAX MODE ADDR EVEN PSL <CM> IS SET
U OEO2, 0C00,003E,3180,3C00,3C00,0001 :%7799990} RETURN1 ; GO BACK TO UNFINISHED BUSINESS
:27998 OVFL: :
:27999 Q IDLCES], : Q GETS CPU ERROR/STATUS REG
U 0E03. 0003,0028,31F0,2C00,0050,0E08 gg% ALU_-1 NBZ_ALU.VEC_0 : SETN,Z2T01,0
;28002 D ARARKAEAAAAAREANRRARRAARAAARNEKRARRRARAAARARRARRR
;28003 ; * Patch no. 018, PCS OEO3 trapped to WCS 1155 =
228004 ; AAAARARAAAAXAXAARAARRAAARAARAANNKAANKAXXXNNXRARKS
;28005
;28006 IE.PA.18:
;28007 : H
;28008 D_Q.0R.K[. 30] QbD, ; SET ARITH TRAP CODE TO #3
U OE08, 0819,2030,77€0,F800,0020,0€E0C .ggg?g SET.vV .J/ ; NOW PSL COND CODES <N,Z,V.C> ARE <1,0,1,0>
:28011 UNDRFL: ;
;28012 ID[CESJ . Q GETS CPU ERROR/STATUS REG
U 0E09, 0003,003C.31F0,2C00,0050,0E0A .%gg}g ACU 0(A) N&Z JALU.VRC_0 ; SET PSL <Z> FOR UNDERFLOW
:028015 J RRAARARAARANNAAERNARRAAARRRRAAARARSRRRRRRRIR AR
;28016 ; * Patch no. 019. PCS OE09 trapped to WCS 1156 =
228017 ; AEasar AR A A RN ARR AR AR AR RN RRERNERRRKR
;28018
ggg}g IE.PA.18A:
U OEOA, 0819,2030,35E0,F800,0000,0E0C 3538%} 0_0.0R.K[.501,Q_D,J/CPUS : SET ARITH TRAP CODE TO #S
;28023 CLR.CES:; ;
U OE0B, 0819,2024,CDEO,F800,0000,0E0C .ggggg D_Q.ANDNOT.KL.F0],Q_D,J/CPUS : CLEAR CES ARITH TRAP CODE
;28026 CPUS: ;
;28027 ID[CESJ D.D_Q ; STORE THE UPDATED CPU ERROR/STATUS REG
U OEOC, 0C00,003€,3180,3C00,3C00,000F ;28028 MSC/INHTCM.ADDR, RE TURNF ; ALLOW VAX MODE ADD EVEN PSL<CM> IS SET




9
ZZ-ESOM-124 0 ;IC MIC [600,1204] Interrupt '3 Excegtﬂlo-Ja n= Fiche 4 Frame Seguence 733
: PTW124.MCR 6001204 MICRO2 1L(03) 14-Jan~82 VAX11/780 mcrocode : PCS 01, FPLA OE, WCS Page 732
: IE MIC [606 1204] Interrupt & Exception : ARITHT, TRACE, RSVOP1
:280%8 .TOC ' Interrupt & Exception : ARITHT, TRACE, RSVOPT'’

80
:23831 SARITHMETIC TRAPS -- EXCEPTIONS WITH PARAMETER (TRAP CODE)

03cC:
;28034 ARITHT:

.0 :
;28035 RCLTOI_KL.341, : STORE VECTOR ID FOR ARITH TRAPS
lu 003C, 0018,0039,2980,F980,0000,0DES ;28036 CALL, J7EXCPTN : CALL MAIN I+E RT, ENTER EXCEPTION WITH PARA

ju 003D, 0000,003C,31F0,2C00,0000,0E0E :%8039 _ ) 6_ID[CES] : GET CPU ERROR/STATUS REGISTER

258045 RCSPIEVA LA-KL.4],

SP_SP-4
U OEOE, 0018,0000,1190,FAF0,0200,0E10 28044 Q_Q.RIGHT2 SHIFT STATUS REG BY 2

e e 0,

;28047 ALU Q.AND.KL.1E],
;28048 D_ALU.RIGHTZ,
{U OE10C, 0899,2034,5180,F800,0000,002A ;28049 J7EXCPT2

MASK TO HAVE [04:02]
DL02:00] HAS ARITH TRAP CODE
GOTO PUSH DOWN LAST PARA AND CLR FPD BIT OF PSL

Ve Do Ny b,

;28052 TRACE TRAP FAULT -- EXCEPTION

;28054 024:
;28055 TRACE:

;28056 RCLTO]_KC.283, : VECTOR ID FOR TRACE TRAP, PASS TO MAIN I+E RT
U 0024, 0018,0038,2080,F980,0000,08FC ;28057 J/EXCPT : GOTO MAIN I+E RT, ENTER AT EXCEPTION W/0 PARA

;28059 ;RESERVED _PERAND FAULT == EXCEPTION

;28061 106:
;28062 RSVOPR:

;28063 RC[TOJ _KC.183], ¢ VECTOR iD FOR RSV OPD TRAP PASSED TO MAIN I+E RT
U 0106, 0018,1138,7D80,F980,0000,0007 ;28064 : SEE IF EXCEPTION WAS CAUSED FROM POLY

;28066 =011

;28067 ;0 ¢ FPD SET - MUST BE RESERVED COEFFICIENT IN POLY
U 0007, 0014,0038,01C0,F9E0,0000,0D0F ;28068 Q_PC, RCCPC.SVI_PC ; SAVE PC WHERE BAKUP.PC NEEDS IT

128070 ; ARAKAARKAXRRAXXXAEXAKRRARXXAXKXARRARRRXRRRRARAKARR K

;28071 ; » Patch no. 007, PCS 0007 trapped to WCS 1146 «

108072 ; RARAARAAAARARAEAAAAARRARRARAARKAARARAARXARARAXN

28074 1 ; FIRST PART DONE NOT SET - NOT POLY
U 0DOF, 0000,003C,0180,F800,0000,08FC ;28075 END J/EXCPT : PROCESS AS NURMAL EXCEPTION W/O PARAMS
0

- ~ow
:28078 RSVOP1: ;0w
U 0908, 0000,003p,0180,F800,0000,0688  :28079 CALL, J/BAKUP.PC

: BACK UP THE PC BUT NOT THE RLOG REGISTERS

; s1x H
Uy 090A, 0000,003C,0180,F800,0000,08FE '%383% —END J/EXCPTO : ENTER THE ‘WO PARAMETERS'' CODE IN THE MIDDLE




Mo
ZZ-ESOAA-124 0 : IE .MIC [600,1204] Interrupt £ Exceptilé-Jan-82 iche 4 Frame M9 ce 734
;. PTW124.MCR 60012041 MICRG2 1L(03) Tacian-82 15:50:16 - VAX11/780 mcrocode PCS 01 FPLA OE, uc51 4 Page 733
VIE MIC £600.1204] Interrupt © Exception : SNV, KSNV
;28084 .TOC ' Interrupt & Exception : SNV, KSNV''
28085
228086 =11101
228087 SNV: ;0 :  INTERRUPT STACK NOT VALID
- 28088 D K[.4], : HALT CODE IS 4 FOR ISNV
u 015D, 0818,0038,1180,F800,0000,039F ;28089 J7HALT.ERR :
’28091 :1 ; KERNEL STACK NOT VALID
28092 D_D.SWAP * D GETS 001F000C, READY TO RAISE IPL TO 1F
lu 015F, 0800,003C,3DF0,2C00,0000,0611 ;28093 Q_IDEPSL] i GET PSL
:gggg§ =;END
228096 KSNV: : KERNEL STACK NOT VALID -- EXCEPTION
U OE11. 081D.003C.0180.F800,0000,0E12 :zgggg 0_DCORIQ : RAISE IPL TO 1F
; 8099 : :
U OE12, 0018.0038,0180,F980.0000,0E13 :5318(1) RCCTOI_KC.83 : VECTOR ID FOR KSNV IS 08, PASS TO MAIN I+E RT
:28102 ;
:28103 iDCPSLI D. : RESTORE UPDATED PSL
U OE13. 0000.003C.3D80.3C00,0000,08FE :558;}8{'5 J/EXCPTD . GOTO MAIN I+E RT, ENTER AT EXCEPTION W/O PARAS
:28106 .LIST :Re-enable full Llisting
228107

;28108 THE FOLLOWING LOCATION IS THE USER WCS MICROCODE DISPATCH LOCATION. THE WCS
;28109 LOADER OVERWRITES THIS LOCATION WITH THE FOLLOWING JUMP TO THE USERS WCS
;28110 ;MICROCODE ENTRY POINT.

;28111
;28112 ;10E0: :
;28113 ALU_R(SP1) +K[ZER0].RLOG, : This is to un-do the clobbering of
;28114 : RLOG that occured as a result of
;28115 . cacling the BAKUP. RGS routine.
:gg}}g : J/MYCODE ; MYCODE is the user's entry point.
;28118 10€0: )
;28119 USRTRP: ; ; HERE FROM CODE=2 VECTOR

U 100, 0000,003c,0180,F800,0000,0001 :gg%gg RETURN1 ; PROCESS AS CODE 3

;28122 .NOLIST ;Disable Listing of PCS ccde for quickie assemblies




: IE

U 0790,

lu o721,

lu 0722.

U 0788,

U 0798,

u 070D,

U 010E.

ZZ-E.:OAA-‘!Z‘. 0 :_IE
; PIW1264 .MCR 600,1204]

.MIC [600,1204]
MIC [£600.1204]

¢03.703C.0180,F988,0000,0910

0018,0038,0580,F988,0000,0910

001&,C038,0980,F988,0000,0910

0018,0038,0D80,F988,0000,0910

0018,0038,1180,F988,0000,0910

0018,0010,1180,F988,0000,0910

0018,0038,230,F988,0000,0910

N ¢
Interrupt & Exceptilé-Jan-82

MICRO2 1L(03)
Interrupt £ Exception : Compatibility mode faults

14-Jan-82 15:30:16

VAX11/780 chrocode :

iche 4 Frame
PCS 01

Se

N9
FPLA OE, WCS124

Compatibility mode faults'’

35
Page 734

COMP MODE RESERVED INSTRUCTIONS: CODE IS O
NOTE KCZERO]J IS FOR VAX MODE ONLY

GOTO COMP MODE TRAPS/ABORTS

COMP MODE BPT INST TRAP
TRAP CODE IS 1
GOTO COMP MODE TRAPS/ABORTS

COMP MODE IOT_INST TRAP
TRAP CODE IS 2
GOTO COMP MODE TRAPS/ABORTS

COMP MODE EMT_INST TRAP
TRAP CODE IS 3
GOTO COMP MODE TRAPS/ABORTS

COMP MODE TRAP INST TRAP
TRAP CODE IS 4
GOTO COMP MODE TRAPS/ABURTS

COMP MODE ILLEGAL INST TRAP
TRAP CODE IS 5
GOTO COMP MODE TRAPS/ABORTS

.TOC “ Interrupt & Exception :

:=11 MODE FAULTS == EXCEPTIONS WITH PARAMETERS

790:

CMRSV:
RC[T1J ALU,ALU_O(A),
J/CMFADLT

721:

A YL )

J/7CMFADLT

722:

CmIOT:
RCLT1] k(.23,
J/7CMFADLT

788:

CMEMT:
RC[T1J k(.31,
J/CMFADLT

798:

CMTRAP: :
RCLT1]_K[.41,
J/CMFADLT

70D :

CMIL: :
RCLT1] K[.4]+1,
J/7CMFADOLT

10E :

CMODD :

RCCT]_KL.6)

COMP MODE ODD ADDRESS TRAP
TRAP CODE IS 6




8 10
1Z-ESO0AA-124. 0 ; IE MIC [600,1204] Interrupt & Exceptilé-Jan—-82 iche 4 Frame B10

S e 736

: PIW124.MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 H1crocode PCS 01, FPLA Q0E, WCSiZ2/ Page 735
; IE MIC [606.1204] Interrupt & Exception : Compatibility mode faults

:53}2? ;HERE FOR COMPATABILITY MODE FAULTS, WITH CODE IN RCLT11]

;28162 =0=

:28163 C(MFAULT:;0 2

;28164 STATE 0(A), : CLR STATE, TO GET READY TO SET 1

;28165 RCLPC.SV] PC : PUT PC WHERE BAKUP.PC EXPECTS IT

;28166 CALL .RLOG.EMPTY?, : BACKUP REG'S AND PC
U 0910, 0017,1539,0180,F9E0,1408,6DA7 :gg}gg J/BAKUP .RGS H

228169 21 :
U 0912, 0018.0038,7980,F980,0000,08E0 :%g};? END RCLTOI_KL[.30] : VECTOR ID FOR COMP MODE IS 30

:28172

:28173 =0

;28174 1E.PA.94:

;28175 ;0 H

: 28176 0 IDLPSL], ; Q@ GETS PSL

;28177 STATE STATE+1 ; SET STATE REG TO 1 FOR PARAMETERS
|U 08e0, 0000,003D,3DF0,2C00,1400,CDE8 gg};g CALL, J/EXCPT1 ; CALL MAIN I+E RT, ENTER AT EXCEPTION WITH PARAS

: 28180 21 .
U O8E1, 0018,0000,1180,FAF0,0200,0E14 ;28181 RLSPIEVA_LA-K[.4] ; SP_SP-4

;28182 =:END

;28183

;28184 ; :

;28185 D_RCLT1], ; D GETS TRAP CODE

{u OE14, 0810,0038,0180,F908,0000,002A ;28186 JZEXCPT2 : GOTO PUSH THE PARAMETER




c 10

2Z-5S0AA-124.0 ; IE MIC [600,1204] Interrupt & Exce§t1 4-Jan-82 Fiche 4 Frame C10 Seguence 737
: P1W124 .MCR 600,1204] MICRO2 1L(03) 14-Jan~-82 15:30:16 VAx11/780 M1crocode PCS 01 FPLA QE, WCS124 Page 736
P IE .MIC [600,1204] Interrupt $ Exception : SETFPD

:28187 .T0C ' Interrupt & Exception : SETFPD'’

;28188

228189 .SETFPD ROUTINE TO SETUP FIRST PART DONE
:2819? ; PRESERVES D, DESTROYS Q

2819
128192 ; :

U 0E16, 0000.003C.81F0,2C00,0000.0E18 ;gg}gz SETFPD: Q_IDCUSTACK] *GET RETURN ADDRESS
128195 : :
: 28196 b_a, *READY TO WRITE RETURN ADDR BACK
228197 Q’D, *SAVE D TEMPORARILY

U OE18, 0C00,003C,01E0,F800,2400,0E19 ;%g}gg SET.FPD :SET THE FLAG
128200 : :

U 0E19. 0000,003C.8180.3C00.0000,0E1C ;ggggg IDLUSTACKI_D “PUT BACK FOR THIS RETURN
28203 :
;28204 IDEFPDA] _D, ;ALSO SAVE FOR FAULT TIME
;28205 :RESTORE D

u OE1C, 0C00,003E.B580,3C00,0000,0003 ;2¢ ‘06 RETURN3




s IE

2Z-ES0AA-124.0 ; IE
: PIW124.MCR 600,1204]

U 0288,

U 0B2A,

[ 0828,

U 0cBD,

J 0CBF,

U OE1D,

U 01FD,

U O1FF,

U 0e20,

MICRO2
-MIC [£600.1204]

0002.,493C,3DF0,2D88,0000,082A

0C01,383C,1980,FAF8,0184,6CBD

0C01,383C.0980,FAF8,0184,6(BD

0£70,003C,0180,F800,0000,0E1D

0800,003C,0180,F800,0100,CETD

0019,1C34,0080,F800,1482,61FD

0818,0038,F580,7800,0000,039F

0018,0038,1D081,F980,0010,AE20

080C,123C,2DC0,FA70,0084,8696

.MIC [£600,1204]
1L(03)
Change modes

Change modes

28260

14-Jan-82

.TOC
sOPCODES

288:
CHM:

=;END
CHM.2:

=11101

&

D 10
Jan=82 Fic
VAX11/780 M1crocode
tHW

14=J
15:30: 16
. CHME, CHMS,

Change modes

Q_IDCPSL].
RTLT11_D.SXTIWORD],
IR1?

RCR
IRO?,J7ChAMI1"

;0
SC K(%EROJ .FE_KCZERO],

21
SC_K[.2),FE_K[.2].

RCR151_a.D_d,
IRO?

c‘
D_D.SWAP,
J7CHM. 2

:1
FE_SC+1,
p_>. SWAP

SC_D.AND.K[.3],
STATE_FE,
FSL .MODE?

0
KL.AJ,
J7HALT ERR

21
EALU_SC-FE,
LK. 0BCC
RCCT03 kEsca.
SS_ALUTS

SC SC+K[.28],
D_RCsP].Q R[SPJ
EALU.N?

he 4 Frame D10
PCS 01,

H CW: C”o

CHANGE MODE TO KERNEL
CHANGE MODE TO EXECUTIVE
CHANGE MODE TO SUPERVISOR
CHANGE MODE TO USER

[ TETE TR X [ YETE TR X

Ve By e N,

GET PSL
SAVE CODE SIGN EXTENDED
CK IR[O1] BIT

CH™, CH“E

SET SC, FETO O

RCR15], D GET PSL

CHMK, CHME, CHMS OR CHMU

CHMS, CHMU

SET SC, FE TO 2

RCR153, D GET PSL

CHM, CHME, CHMS OR CHMU

BYTE SWAP PSL
GOTO GET CURZENT MODE

ADD 1 TO FE
BYTE SWA* PSL

SC GETS CURRENT MODECO01:00]
SAVE CHM=* ID
IS PSL<IS> BIT SET?

HALT CODE TO CONSOLE IS #A
<IS> IS 1: HALT

CURRENT MODE - NEW MODE
LATCH EALU COND CODES
SAVE CURRENT MODE

Se

CHMS, CHw''

jence 738

FPLA 0E, WCS124

Page 737

CLR SS TO MINIMIZE EALU.N CONSTRAINED BLOCK

SC GETS KSP ID BUS ADDRESS AS BASE ADDRESS

D, Q GET SP
WHICH MODE IS LOWER?

Nt e s et 7 = oo




E 10
1Z-ESOAA-124.0 ; IE .MIC [600,1204] Change mod 14~Jan-82 Fiche 4 Frame E10 Sequence 739
: PIW124.MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15:30:16 VAx11/780 mcrocode : PCS 01, FPLA OE, W(S124 Page 738
S IE  .MIC [€00.1204] Change modes : CHMK, CHME, CHMS, CHMU
;28261 =011 ;0 :
: 28262 SC_FE, s SC GETS NEW MODE
;28263 IDTSC) D, > UPDATE CURRENT SP ON ID BUS
U 0696, 0000,003C.0180,3400,0081,0E21 :gg%gls. J/CHM.Z : GOTO GET MIN(NEW, CURRENT MODES)
;28266 CHM.5: ;1 :
;28267 RCLT41_Q-K[.4], :  SP_SP-4
;28268 FE_KL.%], : SETUP TO RETURN SP TO VA AFTER PRB.W RTN
U 069E., 0019.2000,1180,F9A0,0104,6E22 ;28269 J/THM. 6 . GOTO PUSH PSL INTO STACK
;28270 =;END
;28271
;28272 CHM.4 :
;28273 RC[TOJ _K[Sc3, s GET NEW MODE (MIN OF NEW & CURRENT MODES)
U 0E27. 0018,1738,1D80,F980,0000,0830 gg%;g STATE1=0? : BENCH ON CURRRENT MODE TO UPDATE SP'S
| 128276 =00
28277 ;00 :
;28278 Q_IDCKSP], > GET RIGHT SP
U 0830, 000C.003C.A1F0,2C00,0000,069E .ggggg J7CHM. 5 : GOTO PUSH OLD PSL
: 28281 ;01 :
;28282 Q_IDLESP], s GET RIGHT SP
lu 0B31. 0000.003C.ASF0,2C00,C000,069E ggggz J7CHM.S : GOTO PUSH OLD PSL
;28285 ;10 :
: 28286 Q_IDLSSP], s  GET RIGHT SP
{u 0832, 0000,003C,A9F0,2C00,0000,069€ :ggggg J7CHM. 5 : GOTO PUSH OLD PSL
;28289 1M H
;28290 Q_IDLUSP], s GET RIGHT SP
U 0833, 0000,003C,ADF0,2C00,0000,069E ;28291 J7CHM. S : GOTO PUSH OLD PSL
;28292 =:END
;28293
228294 CHM.6: :
;28295 o RLSP] : GET SP TO SAVE
U 0E22. 0800.003C.7D80,FA70,0084,6E28 ‘532239 st k(.18 5 SC GETS 24. FOR SHIFTING CURRENT MODE
;28298 H :
;28299 IDCTO] D, : SAVE SP
U 0E28, 0810,0038,C180,3000,0000,0E29 :gggco)? D_RCLTO] > D GETS MIN(NEW MODE, CURRENT MODE)
;28302 H H
;28303 EXCEPT.ACK, > RESET PSL
;28304 D_D+k[.8], > D GETS MINC(NEW MODE, CURRENT MODE) & FPD
U O0E29. 0819,0014,01F8,F800,C000,0E2C :zgggg a_0 = CLR Q FOR DAL
;28307 : :
;28308 D_DAL.SC : D GETS MODE IN [25:24]
U 0E2C, 0D00,003C,3DF0,2C00,0000,0840 ;28309 Q_IDCPSL] :  Q GETS NEWLY CREATED PSL




F 10

ZZ-ESOAA-124 0 . IE .MIC [600,1204] Change mod 14~-Jan-82 Fiche 4 Frame F10 Sequence 740
: PTW124.MCR 60012042 MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 739
P IE .mIC [£600.1204] Change modes : CHMK, CHME, CHMS, CHMU
;28310 =00 ;00 :
;28311 D_DLOR3Q, : SET CURRENT MODE OF NEW PSL
U 0840, 081D,0031,0180,F800,0000,0€16 :ggg}% CALL, J/SETFPD ; CALL SET UF FPD
: 28314 :01 : WRITE ERR: SERVICE IT
: 28315 D_RLR15], : GET BACK OLD PSL WHICH HAS NOT FPD SET
;28316 Q_IDLTOI, s GET BACK THE SAVED R[SP]
{u 0B41. 0800,003C.C1FO,2E78,0000,0E40 ;%gg}g J7CHM. 8 : GOTO RESET PSL TO OLD VALUE

;28319 10 ; READ ERR: SERVICE IT

;28320 D _R[R15]. : GET BACK OLD PSL WHICH HAS NOT FPD SET
) ;28321 Q_IDCTO], : GET BACK THE SAVED RLSP]
[v 0B42. 0800.003C.C1FO,ZE78,0000,0E40 :gggg% J7CHM. 8 : GOTO RESET PSL TO OLD VALUE
;28324 N :
1) 0843, 0010.0038,01C(',F920.0000,0E2D ;28325 Q_RCLT4] : GET BACK SP
;28326 =;END
: 28327
;28328 H H
;28329 VA_Q-K[.8],Q_ALU, : PROBE NEXT 2 LONG WORDS TO BE PUSHED DOWN
lu 0E2D. 0019.2030.01C0,F800,0281,08E4 ;gggg? SC_FE : SC., FE HAVE #4, FOR QUAD PROBE AND RETURN RC 4
;28332 =0 0 :
;28333 1pCPSL] : RESTORE NEW PSL
;28334 D_Q. RIGHT SI/ZERO, : D HAS ADDR/Z FOR PRB.W
U 08E4., 0841,203D,3080,3C00.,000C,0D0D :ggggg CALL,J/PRS.W : PROBE NEXT QUAD
;28337 :1 : RETURN: PROBE OK
;28338 : GET BACK THE SAVED SP (IN RC 4)
28339 o RfR1SJ : GET BACK OLD PSL
U 08ES., 0800,003C,01E0,FA78,1480,0E30 :gggzg END ST_STATE : SC GETS MODE OF CHM»
;28342 H
;28343 CACHE _DCLONG], : PUSH PSL INTO STACK
;28344 SC_SC¥#K[.10], : SETUP FOR CHM* ID « 4
U 030, 0000,003C.6580,3000,0184,8E31 ;Sggzg FEZEALV
;28347 :
;28348 R[SPJ&VA Q-k[.4]. : SP SP-4
;28349 SC_SC+FE, : GET CHM* VECTOR / 2
U 0E31., 0019,2000,1180,FAF0,0380,8€32 :Sgggg FE_SC+FE :
;28352 H
;28353 o PC, : D GETS PC TO BE PUSHED INTO STACK
128354 ST _SC+FE : SC HAS CHM* VECTOR ID NOW
U 0E32. 0814,0038,0180,FA70,0080,8€E33 :ggggz LAB R[SPﬂ : LATCH SP IN LA, LB
: 28357 : :
;28358 CACHE_DCLONG], : PUSH DOWN PC INTO STACK
U 033, 0010,0038,01C0,3108,0000,0E34 :Sgggg Q_RCLT1] : Q GETS CODE SIGN EXTENDED
;28361 : :
;28362 D Q, : D GETS SXT CODE
U 0E34, 0C18,0000,1180,FAF0,0200,0635 ;28363 RUSPIRVA_LA-K[.4] : SP_SP-4




G 10

-32 Fi
VAX11/780 H1crocode :
CHW

2Z-ESOAA-126. o 3 IE  .MIC [600,1204] Change modes 14=Jan-

: PTW124.MCR 600 )| MICRO2 1L(03)  14=-Jan~82 15:30:16

T IE .MIC caoé 12041 c ange modes : CHMK, CHME., CHMS,
;28364 .

U 0E35. 0000,003C,0180.3000,0000,0€38 :%g% CACHE_DCLONG]
128367 :

U 0E38, 0000,003C,EDFO.2C00.0000,0€E39 ;%gggg @_IDCSCBB)
28370 :
:283?1 CLR.FPD'

U 0E39. 0019,2014,1D80,F800,2200,0E3C ;gg%;g VA_Q+K[$C
$2837% :

U 0E3C. 0000,003C.0180.C800,0000,0€3D ‘53%;2 DLLONGI_CACHE.P
128377
;28378 ALU D.AM)M)T K[.31.
;28379 PCRVA_ALU
28380 FLUSHCIB,

U 0E3D, 2019,0024.0D80.F801,4200,00A8 ;gg%g% J/IB.FILL
:28383 (HM.8:
28384 ID[PSLJ D.

lu 0E40. 0001.203C.3D80,3EF0.0000,041  :28385 RCSPI_Q
.2&m§ :

J 8388 D_RCLPTE.VAJ,

U OE41. 0810,0038.0180.F950.0000,0EA9 .sgggg JIM.FLT.PRB
228391 .LIST :Re-enable full

Se ce 741
PCS 01, FPLA OE, wWCS124

che 4 Frame G10
Page 740

I PUSH DOWN THE SXT CODE INTO STACK
GET S/W CONTROL BLOCK BASE REG

CLEAR FPD OF PSL
GET NEW PC

GET VECTOR

SET NEW PC

FLUSH 1B, LOAD PC AND VA, ACCEPT INTERRUPTS
GOTO FILL IB, THEN NXT INST

Ve Ve Ve 0,0,

> MEM FAILS, STORE OLD PSL
* RESET SP 10 OLD VALUE

. GET BACK SAVED PARAMETERS FOR ERR
;. GOTO MEM MANAGEMENT ERR HANDL ING

Listing

Mo e e s o et



-MIC [600,12
MICRO2

04]
1L(03)

MMFW.MIC

Revision His

Remove absolute j
Created from MMCOM.
Start of history

Z2-ESOAA=124.0 : MWW
: PIW124.MCR 600,1204]
T MW .MIC [600,1204]
28396 .NOBIN

:28397 .T0C e

- 28398

28399 : 01

;28600 : 00

;28401

;28402

;28392
: 28393
;28394
: 28395
tory'’

MMFW.MIC 14-Jan-82
14=Jan-82 15:30:16 VAX11/780 Microcode :

.T0C
.TOC

H 10
Fiche 4 Frame H10 Seguence 742
PCS 01, FPLA OE, W(CS124 Page 741

‘MMFW.MIC''
'Revision 1.1
P. R. Guilbault

IC. MMGP.MIC, PGBRY2.MIC, MMFLT2.MIC, PROBEV.MIC, MBIT2.MIC, GTPTE2.MIC., and MMFLT.MIC

;28403
;28404

.BIN
-NOLIST

;Disable listing of PCS code for quickie assemblies




110
ZZ-ESOM-IZl. 0 . MW .MIC [600,1204] Meior gement 14-Jan-82 iche 4 Frame 110

ce 743
: PTW124.MCR 600,1204] MICRO2 1L(03) 14-5&1*-82 15:30:16 VAX11/780 mcrocode : PCS 01, FPLA OE, UCS‘I 4 Page 742
S MMFW .MIC [600,1204] Memory management : MEMORY MANAGEMENT FIRMWARE DESCRIPTION

%gzgg .T0C . Memory management : MEMORY MANAGEMENT FIRMWARE DESCRIPTION''
E 28407 SRERRARARAARARARRARAARAARARRAAARARAARARRAAAAR KRR XL
;284 : *
.552(1)3 : STAR MEMORY MANAGEMENT FIRMMWARE (MAFW) =
L3 L] '
323411 :*tt*tttt*t ARRAARRAARRRARRARARAARARRRARRAR AR AR T AL
;28412
ggz}z : MEMORY MANAGEMENT MICRO-TRAPS
;28415 : THE MEMORY MANAGEMENT MICRO-CODE IS INITIATED BY ANY ONE OF THE
;28616 MEMORY MANAGEMENT MICRO-TRAPS. THESE MICRO-TRAPS OCCUR ONLY ON
;28617 VIRTUAL MEMORY REFERENCES AND MME=1(MME=0/1 IF UNALIGNED DATA TRAP).
.ggﬁg : THE ROUTINES USED TO HANDLE THE MICRO-TRAPS ARE:
128420 1) TRANSLATION BUFFER MISS MICRO-TRAP ROUTINE, '‘TBUF .MISS''
;28621 ROUTINE TO FETCH THE PTE REQUIRED AND PUT IT INTO
522%% : THE TRAMSLATION BUFFER.
;28404 2) SET MBIT MICRO-TRAP ROUTINE, °‘‘'SET.MBIT’’
.%gzgg H SETS PTE<M> BIT FOR THE PAGE BEING REFERENCED
128427 : 3) PROTECTION MICRO-TRAP, 'PROT.CHK'*
;28428 DOES SETUP NECESSARY TO TRANSFER CONTROL TO THE FAULT
:Zglzg : HANDLING ROUTINE.
28431 : 4) PAGE BNDRY MICRO~TRAP ROUTINE, ‘'PG.BORY'’
;28632 PROBES THE 2ND PAGE NEEDED TO COMPLETE THE TRAPPED
.5%33»2 : REFERENCE TO DETERMINE IF IT CAN BE DONE.
;28435 : 5) UNALIGNED DATA MICRO-TRAP ROUTINE, "M.UD. em'
;28436 DOES THE 2ND REFERENCE NEEDED TO COMPLETE A
g&% : TRAPPED REFERENCE THAT IS NOT ALIGNED WITHIN LCNG WORD
:28439 THE ROUTINE INITIATED BY THE MICRO-TRAP ATTEMPTS TO COMPLETE THE TRAPPED
;28640 ; REFERENCE. IF IT IS SUCCESSFUL, IT RESTORES THE INTERENAL
;28641 REGISTERS ,THOSE NOT RESERVED FOR MEMORY MANAGEMENT, THAT IT
;28442 USED AND RETURNS CONTROL TO THE MICRO-INSTRUCTION THAT WAS BEING
;286443 ADDRESSED BY THE TRAPPED MICRO-INSTRUCTION. IF IT CANNOT COMPLETE
;28444 THE TRAPPED REFERENCE BECAUSE SOFTWARE INTERVENTION IS REQUIRED,
;28445 IT WILL INITIATE A MEMORY MANAGEMENT FAULT B8Y TRANSFERING CONTROL
%g’l:zg : TO MEMORY MANAGEMENT FAULT HANDLING ROUTINE.
'%gzzg ; I-BUFFER TBUF-MISS AND PROTECTION VIOLATION
128450 : ENTRY, ‘'IB.TBM'’, INTO MMFW IS USED TO FETCH THE PTE NEEDED
;286451 . BY THE I-BUFFER TO CONTINUE FETCHING INSTRUCTION STREAM AND LOAD IT
gggzgg ; INTO THE INSTRUCTION BUFFER.
:58454 : ENTRY, ‘M.FLT.25'°', INTO MW IS SET=UP AS A FPD RETURN ADDRESS IN CASE
;28455 ; PSL<FPD>=1. SINCE MEMORY MANAGEMENT EXCEPTIONS ALWAYS RESULT IN
;286456 RESTARTING THE INSTRUCTION ON I-STREAM REFERENCES, THE FACT THATY
;286457 ; PSL<FPD>=1 IS IGNORED ON I-BUFFER MISSES. THIS ENTRY IS USED TO SET-
;286458 ; UP AND MERGE INTO THE NORMAL FAULT HANDLING ROUTINE FLOWS FOR FPD=0.




J 10

ZZ-ESOM-124 0 . MW .MIC [600,1204) Memory management 14-Jan-82 Fiche 4 Frame J10 Se ce 744

; PIW124 . MCR 6001204 MICRO2 1L(03) 4—Jan-82 15:30: 16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 743

. MMFW  .MIC C600.120%1 Memory management : MEMORY MANAGEMENT FIRMMJARE DESCRIPTION
:ggzgg : MEMORY MANAGEMENT FAULTS
228461 : F A TRAPPED REFERENCE CANNOT BE SUCCESSFULLY COMPLETED AND
228462 : Reoumss SOF TWARE INTERVENTION, THE 'MEMORY MANAGEMENT FAULT
228463 : HANDLING'* ROUTINE WILL, IN CONCERT WITH THE IRE MICRO-CODE,
228464 : SETUP AND INITIATE A MEMORY MANAGEMENT FAULT. I-BUFFER FAULTS
53222 : AND PROBE INSTR. FAULTS ARE ALSO HANDLED BY THIS ROUTINE.
228467 THIS ROUTINE WILL SET-UP THE NECESSARY PARAMETERS FOR THE FAULT,
38468 : BACK=UP THE PC, RESET PSL(TP), AND BACK-UP THE GENERAL REGISTERS
;28469 (IF RE%RED) AS REQUIRED TO HANDLE A MEMORY MANAGEMENT FAULT.
L
%%;g : MEMORY MANAGEMENT FAULTS ON STRING INSTRUCTIONS
228476 - ON TRING INSTRUCTIONS, IF THE PSL(FPD) BIT IS SET, THE MEMORY
228475 : MANAGEMENT FAULT HANDLING ROUTINE WILL TRANSFER CONTROL
228476 TO MICRO-INSTRUCTION SPECIFIED BY THE ADDRESS IN IDLFPDA] OR'ED WITH
228477 1/2. BEFORE DOING THIS, THE ROUTINE BACKS-UP THE PC AND RESTORES
228478 : THE INTERNAL REGISTERS, THOSE NOT RESERVED FOR MMFW, TO THEIR CONTENTS
:5&;3 : ON THE MICRO-TRAP.
228487 NOTE: THE MICRO-STACK HAS UNPREDICTABLE CONTENTS AFTER ARRIVING AT THE
:.;%g% ; THE ADDRESS SPECIFIED ABOVE.
128484 GENERAL COMMENTS
;28485

128486 FOR ADDITIONAL INFORMATION, GO TO ABOVE SPECIFIED MICRO-ROUTINES




27-ESOAA-124.0 : MMFW .MIC [600,1204]
: PIW124 .MCR 600 1204] MICRO2 1L(03)
. MMFW  .MIC C600,1204

U 0105, 1C14,0038,8980,3DE0,0000,0E42

U Oe42, 0010,0038,8080,30C0,0000,0848

U 0848, 0018,1C39,1080,09€9,2C00,023C

U 0849, 0014,1139,0180,11(8,0000,0D6C

Memory management

.ToC

1

05:

K 10

Memory management 14~Jan-82 | Fiche 4 Frame K guence 745
14-Jan-82 15:30:16 VAX11/780 mcrocode : PCS 01, FPLA OE, W(CS124
: TBUFF MISS MICRO-TRAP ROUTINE

Memory management : TBUFF MISS MICRO-TRAP ROUTINE''

*tttt**ttt*tttt'tﬁ*tt*l*tttttttt*ttt'ttttttt

TRANSLATICN BUFFER MISS MICRO~TRAP RWTINE*

itt*tttttttttttttttttttt*tttttt'tttttt*ﬁtttt

L4

;THIS ROUTINE IS INITIATED BY A TBUF-MISS MICRO-TRAP. IT
sFETCHES THE REQUIRED PTE, PERFORMS THE NECESSARY OPERATIONS
sAND CHECKS ON THE PTE, AND LOADS IT INTO THE TRANSLATION
sBUFFER. IT THEN RETRIES THE TRAPPED MEMORY REFERENCE AND
sRETURNS CONTROL TO THE TRAPPED MICRO-FLOW.

sPROCESSOR REGISTERS USED BY THIS ROUTINE ARE SAVED BY 1T, AND
cRESTORED TO THEIR ENTRY VALUES BEFORE EXITING THIS ROUTINE.

sTHIS ROUTINE CAN BE FAULTED BY A FETCHED PTE NOT BEING VALID, AND BY
;ACCESS VIOLATIONS. SEE VAX SRM CHAPTER #5 FOR MORE DETAIL.

cIF A MEMORY MANAGEMENT FAULT IS ENCOUNTERED, CONTROL IS TRANSFERED
:TO A FPD SETUP ROUTINE IF PSL(FPD) BIT IS SET. THE PROCESSOR
:REGISTERS USED BY THIS ROUTINE (D ,Q,SC,LC.VA, & PC) ARE RESTORED
QE;?E%%EEITRY VALUES. THE USTACK'S CONTENTS ARE NOT

TBUF .MISS‘

00

§Top. 18
10Cp.svi D,
gcgpc .SVI_PC,

STOP IBUF MEMORY REFERENCES

SAVE "D" REGISTER IN ID TEMPORARY
SAVE 'PC’'' IN RC REGISTER SET
MOVE °0'° TO 'D'* REGISTER

([ IR TR YR TET)

ID[O svl_D,

SAVE ENTRY CONTENTS OF Q IN ID TEMPORARY
RCLLC.SVI_ Lc

SAVE LC ENTRY CONTENTS
CONSTRAINT BLOCK FOR CALL AND RETURN SEQUENCES

!11! DONOT ALLOW IPA RE~FILL CYCLES !!!!
SET NEST ERR, FLAG THAT PC CONTENTS NOW IN RC <PC.SV>
LOAD PC WITH TRAPPED VIRTUAL ADDRESS
RCtSC Sv]_KCsC, SAVE ENTRY CONTENTS OF SC IN RC REG SET
CALL,PSL.MODE?,J/GET.PTE ; GO GE''T PTE FOR TRAPPED VIRTUAL ADDRESS

:0 ; *xx RETURN FROM GET.PTE =+»
RC[VA.SVJ PC, : SAVE ENTRY CONTENTS OF VA IN RC REG SET
TEST.TB.WCHK, ; SET-UP TEST FOR CHECKING PTE<™>

CALL,
LAST.REF?,J/TEST.PTE.M GO HAMNDLE PTE <m> BIT

e

e

;00
MCT/MEM.NOP,

Ve WaNg N,y

744




U OB4A,

U 0B84B,

U 0D1C,

u 001D,

U OD1E,

U OD1F,

22-ES0M-124.0
: PIW124 .MCR 600
: MaFW  .MIC C600.1

1

§§i

0014,1138,0180,09¢8,0000,007C

0010,0038,89F0,2D61,2A00,0E48

0€10.,1138.8DF0,2D48,0200.001C

3000,003€,0180,4140,3800,0000

3000,003€E,0180,7140,3800,0000

3000,003€E,0180,5140,3800,0000

3000.003€.0180,3140,3800,0000

W .MIC [600,1204]
] MICRO2 1L(03)
] Memory management

;28537
38

28580

L10
t 14-J

: TBUFF MISS MICRO-TRAP ROU

=1100

M.RETRY:

"VA_RCLVA.SV3,

;10
MCT/MEM.NOP,
RCCVA.SV]_ PC.
LAST.REF?7 J/M.FLT

LA YR TR X

N

Q_IDLD.SV],
PTRVA RCLPC.SV],
CLR.NEST.ERR

p_ 3.
Q_IDpCa.svl,
LAST.REF?,J/M.RETRY

Ve e Ve vy 0,

Memory managemen n-82 iche 4 Frame L ce ?46
16-Jan-82 15:30:16 VAXH/?SO zécrocode PCS 01, FPLA OF. UCS13

sxxx MEM MANAGEMENT FAULT RETURN ##+
!1!! DONOT ALLOW IPA RE-FILL CYCLES !!!!
SAVE ENTRY VA CONTENTS

xxt RETURN FROM TEST.PTE[M] »»+

GET ENTRY CONTENTS FOR D REG
RESTORE PC TO ENTRY CONTENTS

RESET FLG INDICATING PC IN RC<PC.SV>

xxx  SET_MBIT RTN ENTRY wnwax
RESTORE ENTRY CONTENTS TO VA REG
RESTORE ENTRY CONTENTS TO D REG
RESTORE ENTRY CONTENTS TO Q REG
GO RETRY MEMORY REFERENCE TRAPPED

;BRANCH ON SAVED CONTEXT OF TRAPPED MEMORY REFERENCE(BEN/LAST.REF)

;1100
START.]
b CACHECRETRY TRAP],
LT _RCLLC.SV],
RETURNO

;1107
START.IB
) CACHE LKCRETRY. TRAP],
Lt RC LC.SV],
ETURNO

Qe 80 0e 0, %

Ve Ve %e Ve N,

;1110
START. I

8, H
D_CACHE .WCHKCRETRY. TRAPI, ;

tT RCLLC.SV],
RETURNO

1
START,
CACHE [RE TRY . TRAP] D.

LC_RCCLC.SV],
RETURNO

Ve S

LY PR TN TR Y

xxx READ MEMORY REFERENCE/READ CHECK x=x
RESTART IBUF

RETRY TRAPPED REFERENCE PER SAVED CONTEXT
RESTORE ENTRY CONTENTS TO LC REG

RETURN TO TRAPPED MICRO-FLOW

sxx INTERLOCK READ wx=x

RESTART IBUF

RETRY REFERENCE PER SAVED CONTEXT
RESTROE ENTRY CONTENTS TO LC REG
RETURN TO TRAPPED MICRO-FLOW

READ MEMORY REFERENCE/WRITE CHECK wx=
RESTART IBUF

RETRY TRAPPED REFERENCE PER SAVED CONTEXT
RESTORE ENTRY CONTENTS TO LC

RETURN TO TRAPPED MICRO-FLOW

xxx WYRITE MEMORY REFERENCE w»»«»

RESTART IBUF

RETRY TRAPPED REFERENCE PER SAVED CONTEXT
RESTORE ENTRY CONTENTS TO LC REG

RETURN TO TRAPPED MICRO-FLOW

745




[u 0103, 1C14,0038.8980,3DE0,0000,0E49

U 0E49. 0010,0038,8080.3DC0,0000,0850

U 0850, 0018,1C39,1080,09€9,2C00,023C

U 0851, 0014,0039,0180,09C8,0000,0259

U 0852, 0014,1138,0180,09C8,0000,0D7C

U 0853, 0010,0038,89F0,2061,2A00,0E48

Z1Z-ESOAA-124.0 ; W .MIC [600,1204]
: PIW124 .MCR 600,1204 MICRO2 1L(03)
: MMFW  _MIC [606. ] Memory management

Memory management 14-Jan-82 e 747
14-Jan-82 5:30:16 VAXH/?&O mcrocode PCS 01, FPLA Of, WCS124 Page 746
: SET MBIT MICRO-TRAP ROUTINE

.TOC

103

he4 Frame M10 Se

Memory management : SET MBIT MICRO-TRAP ROUTINE''

*ttt*it*t*tttt*ttttttttttttt

SET MBIT MICRO-TRAP RWTI&E*

ttttttttttttttttttt*tt*.tﬁ*t

sTHIS ROUTINE IS INITIATED BY A MEMORY REFERENCE CAUSING THE

;FIRST MODIFY TO A PAGE. IT FETCHES THE REQUIRED PTE, SETS THE PTE <>
:BIT IN THE PAGE TABLE ENTRY REFERENCED BY THE VIRTUAL ADDRESS IN VA AND
sLOADS IT INTO THE TRANSLATION BUFFER. IT THEN

;RETRIES THE TRAPPED MEMORY REFERENCE AND

sRETURNS CONTROL TO THE TRAPPED MICRO-FLOW.

;PROCESSOR REGISTERS USED BY THIS ROUTINE ARE SAVED BY IT, AND
:RESTORE TO THEIR ENTRY VALUES BEFORE EXITING THIS ROUTINE.
;SEE VAX SRM CHAPTER #5 FOR MORE DETAIL.

SET:HBIT-

$Top. 18
IDCD.SVI D,
gctpc .SVI_PC,

STOP IBUF FROM MAKING MEMORY REQUESTS
SAVE D REG IN ID TEMP REG

SAVE PC IN RC REG. SET

MOVE Q TO D REG.

(PN TR PR TN

Se

ID[O svl.D, : SAVE ENTRY CONTENTS OF Q IN ID TEMPORARY
RCCLC.SVI_ Lc ; SAVE LC IN RC REG SET

CONSTRAINT BLOCK FOR CALL AND RETURN SEQUENCES

!0 DONOT ALLOW IPA RE-FILL CYCLES !!!!

SET.MST ERR, FLAG THAT PC CONTENTS NOW IN RC<PC.SV>
LOAD PC WITH TRAPPED VIRTUAL ADDRESS

RCtSC Svl kCsC1, SAVE SC REG IN RC REG SET

CALL .PSL.MODE?,J/GET.PTE'; "GO GET PTE FOR TRAPPED VIRTUAL ADDRESS

;01 ; wxx RETURN FROM GET.PTE wx»x

;00
MCT/MEM.NOP,

®e0e Ve %o N,

MCT/MEM.NOP, ; 1111 DONOT ALLOW IPA RE-FILL CYCLES !'!!!
RCCVA.SV]_PC. : SAVE ENTRY CONTENTS OF VA IN RC REG
CALL, J7SET.PTE.M ; GO SET PTE (M) BIT

;10 s wax MEM MNGMT FAULT RETURN =«

MCT/MEM . NOP, s 11! DONOT ALLOW IPA RE-FILL CYCLES !'!!!
RFLVA.SV] PC ; SAVE ENTRY CONTENTS OF VA

LAST.REF?7 J/M.FLT :

1N ¢ sxx RETURN FROM SET PTE [M] w»+
a_IpCD.Sv], ; GET _ENTRY CONTENTS OF D REG
PTRVA_RCCPC.SV], : RESTORE PC TO ENTRY CONTENTS
CLR.NEST.ERR, ; RESET FLG INDICATING PC IN RC (PC.SV)
J/M.TBM A ; MERGE WITH TBUF MISS ROUTINE




N 10
ZZ—-E' 0AA-124 . 0 ; MWW MIC [600,1204] Menory management 14-Jan-82 Fiche 4 Frame N10 Se ce

748
. PIW124.MCR 60012041 MICRO2 1L(03) 14~Jan-82" 15:30:16 ~ VAX11/78) Microcode : PCS 01, FPLA OE, WCS134 Page 747
: WMFW LMIC tsoé 1204 Memory management : UNALIGNED DATA MICRO-TRAP ROUTINE
.532339 .T0C . Memory management : UNALIGNED DATA MICRO-TRAP ROUTINE''
:'28686338 ' ttttttitttttttttttt*tt**ttttttt*ttt
;28639 .
:%%g SUNALIGNED DATA MICRO-TRAP ROUTINE »
E 8642 E tt*tttttttttttttt**ttttt*t***ttt*t
: 3
$ 28644 :THIS ROUTYNE IS INITIATED BY A UNALIGNED DATA TRAP.
+ 28645 *IT HANDLES SECOND REFERENCES REQUIRED FOR WORD AND LONG WORD
28646 SMEMORY REFERENCES THAT ARE NOT ALIGNED WITHIN A LONG WORD
128647 “MEMORY BOUNDRY BUT ARE IN THE SAME PAGE. REFERENCES
+28648 “THAT CRCSS PAGE BOUNDRIES ARE HANDLED BY THE PAGE BOUNDRY
2 28649 *MICRO-TRAP ROUTINE. AFTER DOING THE SECOND REFERENCE, THIS
:ggggg *ROUTINE RETURNS CONTROL TO THE TRAPPED MICRO-FLOW.
28652 :PROCESSOR REGISTERS USED BY THIS ROUTINE ARE SAVED BY IT
:ggggz 101 *RESTORED TO THEIR ENTRY CONTENTS BEFORE EXITING THIS ROUTINE
Eggggg M.UD.BGN:
128657 MCT/MEM.NOP, 1 1111 DONOT ALLOW IPA RE-FILL CYCLES !'!'!!
28658 STOP. I8, * STOP IBUF FROM MAKING MEMORY REFERENCES
28659 RCCPC.SVI_PC. *  SAVE ENTRY CONTENTS OF PC IN RC REG
+ 28660 SET.NEST.ERR. * SET FLAG THAT PC IS IN RC (PC.SV)
U 0101, 1014,0038,0180,09E1,2C00,0E4C 5%} PC_VA : LOAD PC WiTH TRAPPED VIRTUAL ADDRESS
28663 : ;
28664 MCT/MEM.NOP, S 1111 DONOT ALLOW IPA RE-FILL CYCLES !!!!
+ 28665 RCLVA.SV]_PC. *  SAVE ENTRY CONTENTS OF VA IN RC REG
+ 28666 VA_VA+4, : INCREMENT TRAPPED VIRTUAL ADDRESS
U OE4C, 0014,1138,0180,09CB,0000,002C  : 28667 J/M.UDREF, LAST.REF? - DETERMINE TYPE OF REQUEST TRAPPED
3536693 =1100  ;BRANCH ON SAVED CONTEXT OF TRAPPED MEMORY REFERENCE (BEN/LAST.REF)
$28671 M.UDREF:
+28672 ;1100 ;  %xx READ MEMORY REFERENCE/READ CHECK %*+
28673 ) CAcHecsecom REFJ, - DC 2ND MEMORY REFERENCE (NO TRAP)
28674 RTLLC.SVI_LC. *  SAVE ENTRY CONTENTS OF LC IN RC
I” 0D2C. 0010,0038,0180.41€0,3000,0E4D ;ggg;g J/M.UD.A * GO TO RESTORE REGS
< 28677 21101 : %% INTERLOCK READ ###
28678 MCT/MEM.NOP, % 11107 DONOT ALLOW IPA RE-FILL CYCLES ''!'!
U 0p2D. 0000,003D,0180,0800,0000,0EEQ ;3%3 CALL, J/M.ERROR * ILLEGAL CONDITION
+ 28681 ;1110 xxx READ MEMORY REFERENCE/WRITE CHECK ww+
+ 28682 D CACHE. ucuxtsecouo REFJ.. DO 2ND MEMORY REFERENCE (NO TRAP)
28683 RTLLC.SVI_LC, SAVE ENTRY CONTENTS OF LC IN RC
U OD2E. 0010,0038.0180,51C0,3000,0E4D :586848685 J/M.UD.A ¢ GO TO RESTORE REGS
128686 21111 ; *xx WRITE MEMORY REFERENCE ***
28687 CACHECSECOND.REFI_D,  : DO 2ND MEMORY REFERENCE (NO TRAP)
28688 RCLLC.SVI_LC. :  SAVE ENTRY CONTENTS OF LC IN RC
U 0D2F. 0010,0038,0180,31C0,3000,0E4D  :28689 J/M.UD.A * GO TO RESTORE REGS

28690 =:END




ZZ-ESOM-124 0 . MWW .MIC [600,1204]
w&% .MCR 6001204 MICRG2 1L(03)

lu 0ESO. 0010,0038.0180,0948,0200,0E51 28700

ju OES51,

MIC [600.1204) Hemory management

U OE4D, 3010.0038,0180,0961,2A00,0E50 528696

0000.003€.0180,0940,0000,0000 28705

Memory gemen
4-Jan-82 15:30:16

811

14~

Jan=-82 iche 4 Frame B11 eguen
VAX11/780 mcrocode : PCS 01, FPLA OE, wCS1 Page 748

: UNALIGNED DATA MICRO-TRAP ROUTINE

M.UD.A:

MC T/I‘EH NOP,
START.

PCRVA Rctpc svl,

CLR.NEST.ERR

MCT/MEM.NOP
VA_RCCVA.SV]

MCT/MEM.NOP
LC_RCCLC.SVI,
RETURNO

LTE TR TR TR X

e %o Oy

[P TR PR X

111! DONOT ALLOW IPA RE-FILL CYCLES !!!!
START IBUF AGAIN

ENTRY CONTENTS TO PC

RESET FLAG NOTING PC IN RC <PC.SV>

111! DONOT ALLOW IPA RE-FILL CYCLES !!!!
ENTRY CONTENTS TO VA

!1!! DONOT ALLOW IPA RE-FILL CYCLES '!!!
ENTRY CONTENTS TO LC
RETURN TO TRAPPED MICRO-FLOW




ZZ-ES0AA-1264.0 ; MMFW . MIC [600,1204]
: P1W124.MCR 6001204 3

: MMFW

u 0102,

U CES2.

U OE53,

U OES4,

1018,0038,1080,09E8,0000,0E52

0C14,0038,8980,3DE1,2C00.0E53

0814,0038,8080,30C8,v:0,0E54

0019.,0014,0180,0801,0200,0858

Memory management
MICRO2 1L(03) 14-Jan-82 15:30:16

-MIC 600,12 Memory management

i

1 Io-J an=-82

Fi cn Se
VAX11/780 mcrocode PCS 01, FPLA 0E, W(S124
: PAGE BNDRY MICRO-TRAP ROUTINE

Memory management

'ncr/ngg NGP,
RCLSC.SVI_KISC]

Se %o Ve N

ID[D svl_D,

Rt[Pc Sv] _PC,
SET.NEST.ERR’

PC_VA,

Ve Ve ey Ve

ipCa.svl D
DERCLVA.3VI PC

MCT/MEM..NOP
PCEVA_D+KL.8]

che 4 Frame C ce 750

: PAGE BNDRY MICRO-TRAP ROUTINE''

SARRARAARNEARARANARARIARRARRRARAAA AR R

. *
; PAGE BNDRY MICRO-TRAP ROUTINE =
. *

.
(22 222328088 sssdisstd s s i el sl dd

sTHiS ROUTINE IS INITIATED BY A PAGE 8OUNDARY MICRO-TRAP. IT
;PROBES THE NEXT PAGE, IF PTE IS NOT-If TBUF, FETCHES IT AND
:DOES THE NECESSARY CHECKS TO ASSURE THAT THE MEMORY REFERENCE
;IS ALLOWED. IF SO, THE MEMORY REFERENCES ARE DONE.

;PROCESSOR REGISTERS USED BY THIS ROUTINE ARE SAVED AND RESTORED
:TO THEIR ENTRY VALUES BEFORE EXITING THIS ROUTINE.

sTHIS ROUTINE CAN BE FAULTED BY A NOT VALID PTE AND BY ACCESS
;VIOLATIONS.

;SEE VAX, SRM, CHAPTER #5, FOR ADDITIONAL DETAILS.

***MICRO-TRAP ENTRY=#x*

ti!! DONOT ALLOW IPA RE~FILL CYCLES !!!!
STOP IBUF FROM MAKING MEMORY REFERENCES
SAVE ENTRY CONTENTS OF SC-REG

SAVE ENTRY CONTENTS OF D-REG

SET-UP ENTRY CONTENT TO SAVE

SAVE ENTRY CONTENTS OF PC

SET FLAG NOTING PC SAVED IN RCLCPC.SV]

SAVE ENTRY CONTENTS OF 2 IN D-REG
SAVE ENTRY CONTENTS OF VA-REG

1111 DONOT ALLOW IPA RE-FILL CYCLES !!'!!
INCREMENT VA+8 FOR PROBE OF NEXT PAGE

Page 749




: MMFW

U 0858,

U 0859,

U 0BSA,

U 0856,

U OESS,

U 0D3C,

U 003D,

U OD3E.

U OD3F,

1Z-tS SOAA-124.0
; PIW124 MCR 600 1204

MMFW . MIC C[600,1204]
] MICRO2 1L(03)

Memo

-MIc £600,1204] Memory management

0010,1139,0180,01C0,0000,0D5C

0010,0038.89F0, 2049,0200,0E55

0000.113C.0180,0800.0000,0D7C

0010,0038,89F0,2D49,0200,0E55

0€00,113C,0180,0800,0000,003C

0000, 1D3C,0180,4000,3400,0053

0000,003D,0180,0800,0000,0EEQ

0000,1D3C,0180,5000,3400,0053

0000, 1D3C,0180,3000,3400,0053

o 1N

management 14-Jan-82 iche 4 Frame D11 goence 751

14-Jan-82 15:30:16 VAX11/780 mcrocode PCS 01, FPLA Q0E, WCS124
: PAGE BNDRY MICRO-TRAP ROUTINE

=00

=;END

M.PG.01:;

=1100

sCALL CONSTRAINT BLOCK

.oc 2
RCLLC.SVI_LC. :
TEST. TB.RUHK. :
CALL,J/PROBE.VA,LAST.REF?;

SAVE ENTRY CONTENTS OF LC-REG
GO PROBE NEXT PAGE

201 s «xxGET PTE RTN RETURN=®=tx
a IDCD.SV], > GET D'S ENTRY CONTENTS
PTEVA RC[VA AR ; LOAD PC & VA/VA'S ENTRY CONTENTS
J/M.PG.01 :

;10 ; MEMORY FAULT RETURN
MCT/MEM.NOP, ; iYY! DONOT ALLOW IPA RE-FILL CYCLES !'!'!!
LAST.REF?, J/M.FLT :

211 ; +5«TEST.MBIT RTN RETURN®=xx
O IDCD.SV], ; GeT D'S ENTRY CONTENTS
Pt&VA RC[VA Sv) . LOAD PCRVA/VA'S ENTRY CONTENTS
MCT/HSH NOP, : 141 DONOT ALLOW IPA RE-FILL CYCLES !'''!

: RESTORE D TO ENTRY CONTENTS
LKST.REF? .

;BRANCH ON TRAPPED REFERENCE TO DECODE REFERENCE TYPE (BEN/LAST.REF)

;1100 ***READ WITH READ CHK REFxxx
D_CACHECRETRY.NO.TRAP], DO FIRST MEMORY REFERENCE (NO TRAP)

ACIGNED?, J/M.PG.03

(YR TR XY

21101 s **xINTERLOCK READ REFwxx

MCT/MEM.NOF, s !1!! DONOT ALLOW IPA RE~FILL CYCLES !'!!!
CALL, J/M.ERROR ; ILLEGAL CONDITION

;1110 **«READ/WRITE CHK REF*xx

D_CACHE . WCHKCRETRY.NO. TRAPJ., DO FIRST MEMORY REFERENCE
ALIGNED?, J/M.PG.03
11 ; **xWRITE REFERENCE**+*

CACHECRETRY.NO.TRAP]_D, : DO FIRST MEMORY REFERENCE (NO TRAP)
ALIGNED?, J/M.PG.03 ~ ;

750




EN

27-£S0AA-124.0 : MMFW . MIC [600,1204] Memory management 14-Jan-82 Fiche 4 Frame E11 Sequence 752
: PIW124.MCR 60012041 MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 H'lcrocode : PCS 01, FPLA OE, WCS124 Page 751
: MMFW .MIC [600,1204) Memory management PAGE BNDRY MICRO~TRAP ROUTINE

:58799 =10%11 BRANCH ON UNALIGNED DATA (BEN/TB.TEST)

128801 M.PG.03::10%11 ;  %xx UNALIGNED DATAwws
+28802 MCT/MEM.NOP, * 1111 DONOT ALLOW IPA RE=FILL CYCLES !!!!

+28803 VA_VA+4. INCREMENT FOR SECOND REFERENCE
U 0053, 0000.113C.0180,0803,0000,004C %88048805 LAST.REF?,J/M.PG.09
: 28806 1111 :  *xx DATA ALIGNED**«
28807 MCT/MEM.NOP, % 1111 DONOT ALLOW IPA RE-FILL CYCLES !!!!
28808 PCRVA_RCCPC.SV]. * ENTRY CONTENTS TO PC
+ 28809 CLR.NEST.ERR, * RESET PC FLAG NOTING PC IN RC(PC.SV)
128810 START.IB * RESTART IBUF
U 0058. 3010,0038,0180.0961,2A00,0E5A ;28811 J/M.PG.13 :
.%gg}% =;END
Eggg}ls. =1100 ;BRANCH ON TRAPPED REFERENCE TO DETERMINE REFERENCE TYPE
128816 M.PG.09::1100 : **~READ WITH READ CHK REFw*x
128817 D C Acuecsecow REF],  : RETRY TRAPPED MEMORY REFERENCE
U 0D4C. 0000.003C.0180,4000.3000,0E58 ;ggg}g J7M.PG. 11 :
28820 21101 : *xxINTERLOCK READ REF**=
: 28827 MCT/MEM.NOP, % 1117 DONOT ALLOW IPA RE-FILL CYCLES !'!'!!
U 0D4D. 0000.003D.0180,0800,0000,0EE0Q ;ggg% CALL, J/M.ERROR * ILLEGAL CONDITION
28824 ;1110 : ***READ/WRITE CHK REFs##
+ 28825 D_CACHE .WCHKCSECOND.REF].: RETRY TRAPPED MEMORY REFERENCE
U OD4E. 0000,003C.0180.5000.3000,0€58 ;ggggg J7M.PG. 11 :
+28828 111 :  %*«WRITE REFERENCE***
+ 28829 CACHELSECOND.REFI_D. - RETRY TRAPPED MEMORY REFERENCE
U OD4F. 0000.003C.0180,3000.3000,0ES8 ;g%g J/M.PG.11 :
128832 M.PG.11: :
+ 28833 MET/MEM.NOP. 1 1111 DONOT ALLOW IPA RE-FILL CYCLES '!'!'!
: 28834 PCEVA_RCLPC.SV. * RESTORE ENTRY CONTENTS TO PC
: 28835 CLR.NEST.ERR, :
U OES8. 3010,0038.0180.0961,2A00,0ESA .-%gg}g START.IB * RESTART IBUFF
. S
;28838 M.PG.13:: :
+28839 VA_RCLVA.SV], * ENTRY CONTENTS TO VA-REG
U OESA, 0010.0038.8DF0,.048,0200,0€E5C ;zg%) _IpCa.sv] *  ENTRY CONTENTS TO Q-REG
128842 :
128343 MCT/MEM. NOP * 1111 DONOT ALLOW IPA RE-FILL CYCLES '!!'!
+ 28844 LC_RCLLC.SVI, * RESTORE LC TO ENTRY CONTENTS
U 0ESC. 0000,003€,9180,0940,0000,0000 ;28845 R TURNO * RETURN TO TRAPPED U-INSTRUCTION




: MMFW

22-ESOAA-124.0
: PIW124 MCR 600

U 0104,

|u OESE.

{U OE6O,

U Oeé1,

U OEé2.

U OE63,

0

MMFE
1204
1204

W .MIC [600,1204]
] MICRO2 1L(03)

F1
Memory management 14~Jan=-

-MIC £600,1204] Memory management

0018,0038,1080,F9E8,0000,0E5E

0C14,0038,8980,3DE1,2C00,0E60

0014,0038,8080,3DC8,0000,0E61

0014,0038.,0180,F9F0,0000,0E62

0818,0038,0180,F800,0000,0€EA2

0C14,0038,8980, 3DE2,2C00,0E60

-82
14=-Jan-82 15:30:16 VAX11/780 z%crocode

: PROTECTION MICRO-TRAP ROUTI

e & Frame F11
: PCS 01, FPLA OE, WCS124

: PROTECTION MICRO-TRAP ROUTINE''

NOTE CURRENT PC IN RCLPC.SV]

SAVE VA'S ENTRY CONTENTS
SAVE ENTRY CONTENTS OF Q-REG

SET-UP FAULTING VIRTUAL PARA

SET-UP 2ND FAULT PARAMETER
MERGE INTO NORMAL FAULT FLOWS

NOTE CURRENT PC IN RCLPC.SV]

.T0C ' Memory management
' ****ttt*t**t*t***ttt***'
* PROTECTION MICRO-TRAP -
. t*t*****t***ttttt*tt**t:
;THIS ROUTINE DOES THE NECESSARY SET-UP TO MERGE INTO
*THE NORMAL MEMORY MANAGEMENT FAULT HANDLING FLOWS.
104 :
PROT.CHK: :
rcEsc.sva_krscl : SAVE SC-REG
RCLPC.SV] PC. % SAVE CURRENT PC VALUE
SET.NEST.ERR. :
PC_VA, : MOVE VA REG TO PC REG
IDTD.SV3_D, * SAVE D-REG
D_Q : MOVE Q-REG TO D-REG
M.PROT3:; :
RCLVA.SV1 PC. :
IpCQ.SV1_D :
: t 3 2 22 8233 2 3223 333232 ddd 302232 24223 3233232223328 23323 23124
; * Patch no. 035, PCS OE60 trapped to WCS 1167 «
: 1 223 23 3 3283383823 333223232333 2244 2.2232 382233333323 3223 3222
RCCVA.REFJ_PC :
m.PA.ss-
b_KC.83. :
J7n FLT.LC :
1B.PROT:; :
RCLPC.SV PC. : SAVE CURRENT PC VALUE
SET.NEST.ERR, :
PC_VIRA : MOVE VA REG TO PC REG
mto sviop. * SAVE D-REG
: MOVE Q-REG TO D-REG
J7M PROT3 :

MERGE INTO PROTECTION CHECK FLOW

Sequence 753

Page 752




22-ESOAA-124.0  ; MMFY
: P1IW124 . MCR 60012043
: MW .MIC [600,1204]

.MIC [600,1204]

U OE64. 1C14,0038,8980,3DE2,2C00,0E66

U 0E66. 0014,0038,8080,3C00,0200,0860

MICRO2 1L(03)
Memory management

;28892
;28893
: 28894
;28895
;28896
28897
88

Memory
Toyan-82° 15:30:16

G i1

n-82 Fi
VAX11/780 Microcode :
: ISUF PTE FETCH ROUTINE

nagement 14-J

che 4 rrame G11 Se
PCS 01,

54
FPLA OE, W(S124 Page 753

: IBUF PTE FETCH ROUTINE'’

.TOC ' Memory management
tt***tttttt*t*ttttttttt*t*ttttttt*t*ttt’
:: IBUF PTE FETCH AND FILL ROUTINE :
: tttt*ttt*tt! tttt**t*tttttt*tt*ttt'ttttt:
sDESCRIPTION/ALGORITHM:

sTHIS ROUTINE IS USED TO FETCH PTE'S WHEN THE IBUF
:GETS A TBUF-MISS ON ATTEMPTING TO TRANSLATE A VIRTUAL
;ADDRESS IN THE VIBA REGISTER.

:THIS ROUTINE WILL FETCH THE REQUIRED PTE AND, IF IT
:IS VALID, WILL LOAD IT IkTO THE TBUF AND INITIATE A
;IBUF FILL MEMORY REFERENCE.

¢IF THE PTE IS NOT VALID OR AN ACCESS VIOLATION IS ENCOUNTERED
:THIS ROUTINE WILL BE FAULTED.

sCALLING SEQUENCE:
s INPUT REQUIREMENTS:
:THIS ROUTINE

CALL.

J/1B.TBM

SAVES SC, PC, D, & Q

sREGISTERS IN THEIR RESPECTIVE RC AND ID REGISTER SET
:SAVE LOCATIONS AND RESTORES THEM BEFORE EXITING

:STORAGE/REGISTER ALLOCATION:

:VA <- VIBA
:RCLPC.SV] <= PC
:RCESC.SV]_<- SC-REG

:RCLPTE.VA] <- EXCEPTION PARA. IF FAULT

:IDCD.SV] <- D-RES

:IDCFPDA] <= (M.FLT.23) AS FPD ADDR IF FAULT

sRETURN(S) TO CALLER:  RETURNZ

I1B.TBM:

SET.NEST.ERR,
STOP. I8,
RCCPC.SVI_PC.
PC_VIBA
éoro .svip,

Ve Ve %0 % %e %y 8,

1B.TBM2:; :
VA_PC,
1ofe.svl_p :

SET NESTED ERROR FLAG

SAVE PC IN RC REG

GET VIBA

SAVE (ONTENYS OF D-REG

MOVE CONTENTS OF Q-REG TO D-REG

MOVE CWTENTS OF VIBA TO BOTH VA AND PC-REGS
SAVE CONTENTS OF Q-REG




s MWW

U 0860,

U 0B61,

U 0862,

U 0B63,

U OE68,

U OE69.

U 0868,

U 0869,

U OB6A,

27-ESOAA-124.0
: P1U124.HCI§ 600

'1532
Ml [606.1204)

0018,1C39,1D80,09€E8,00C0,023C
3010,0038,0180,6168,0082,0E68
0059.0034,65C0,0800,0000,0863

001D, 0030,0180,0900,0000,0868

0010.0038,89F0,2061,0200.0E69

0€00,003E ,8DF0,2C00,2800,0002
0000,003D,0180,0800,0000,0E6A
0000.003C,0180,0800,0000, 0D8F

0000,003¢,0180,0800,0000, 0D8F

.MIC [600,1204]
MICRO2  1L(03)
Memory management

;28945
:28946
2896;

Memory
14-Jan-82 15:30:16

H 1
anagement 14-Jan-

IBUF PTE FETCH ROUTINE

=00
M.IB.PTE:

=;END
M.1B8.01:

=00
M.FLT.23:

=;END

sCALL CONSTRAINT BLOCK

200

MC T/MEM.NOP
RCLSC.SV] xtsc3

CALL,
PSL.MODE?,J/GET.PTE
;01

START.IB,
SC_RCLSC.SV],
MCT/READ.V.NEWPC,
J/M.1B.01

:10
MC T/MEM . NOP
Q_D.AND. KC 103.RIGHT

MCT/MEM.NOP,
RCLPTE.VA] D OR.Q,
J/M.FLT.23"

PCE&VA RCLPC.SV],
a_IDCD.SV]

D_Q,
CCR.NEST.ERR,
Q_IpCa.svl,
RE TURN2

;00

MCT/MEM.NOP,
CALL, J/M.FLT.25

;01

MC T/MEM.NOP,
J/M.FLT.03

:10
MCT/MEM.NOP,
J/M.FLT.03

82
VAX11/780 mcrocode :

Qe %o s %0,

Ve Be®a e,

.,

Ve By Oy 0,

iche 4 Frame H11 Se
PCS 01,

equence 755
FPLA OE, WCS124 Page 754

1111 DONOT ALLOW IPA RE~FILL CYCLES !'!!!
SAVE ENTRY CONTENTS OF SC-REG

GO GET PTE

RESTART IBUF
RESTORE SC TO ENTRY CONTENTS
DO XLATION AND GET NEXT IBUF LONG WORD

$11!) DONOT ALLOW IPA RE-FILL CYCLES !!!!

111) DONOT ALLOW IPA RE~FILL CYCLES !!!!
SAVE 2ND PARAMTER IN RC REG SET
GO TO FAULT HANDLING ROUTINE

RESTORE PC TO ENTRY VALUE

RESTORE D TO ENTRY CONTENTS
CLEAR NESTED ERROR FLAG
RESTORE Q TO ENTRY CONTENTS
RETURN TO CALLER

SET-UP FPDA ON USTACK
! DONOT ALLOW IPA RE-FILL CYCLES !!!!

111! DONOT ALLOW IPA RE~FILL CYCLES !!!!
MERGE BACK INTO NORMAL FLOW

!11! DONOT ALLOW IPA RE-FILL CYCLES !'!!!
MERGE BACK INTO NORMAL FLOW




22-ESOAA=126.0 : MMFW
: P1J126.MCR 600.1204]
. MMFy .MIC [600.1204]

.MIC [600,1204]
HICROZ 1L¢03)
Memory management

U OE6A, 0000.003C,81F0,2C00,0000,0E6C

U OE6C. 0C00,003C.0180,0800,0000,0E6D

U OE6D, 0000,003C,.B580,3C00,0000,0EA9

ATA TR YR PR TN TR YR X

[ FEA TR YR YN N

LX)

|U OE6E. 1014,0038,8980,3DE1,2C00,0914

oo Qo Qrur Paur-Goer P §
O~NOMWNE- W

U 0914, 0814,0039,0180,F802,0000,0E66

'S

(A YA R IE AR IR A A R YR YR YR N X

U 0916, 7001,2B3E.01F0,F800,0200,0000

Memory management 14~
14-Jan-82 15:30:16
IBUF PTE FETCH ROUTINE

.25:
Q_ ID[USTACKJ

MCT/MEM.NOP,
D_Q

Se Ve O

io[rPoAJ D,
J/M_FLT.PRB

:SUBROUTINE TO HANDLE IBUF TBMISS
; USED BY BRANCH INSTRUCTIONS FOR
. Q GETS CLOBBERED.

Ve Ve by

IB.TBR: SET.NEST.ERR.STOP.IB,
RCLPC.SVI_PC,

PC_VA,
IDTD.SV] D

D PC,
PT_VIBA,

CALL.J/iB.TBM2

VA Q,
Q_IB.BDEST,

IB.TEST? ,RE TURNO

e & Frame I11 Sequence 756

Jan=-82 Fic
VAX11/780 mcrocode : PCS 01, FPLA OE, WCS124 Page 755

READ FPDA OFF USTACK

£11! DONOT ALLOW IPA RE-FILL CYCLES !!!!

FINISH SET-UP OF FPDA
MERGE INTO NORMAL FAULT FLOW

WITHOUT DESTROYING VA
GETTING BDEST

.
L4

sSAVE PC DURING REFILL
sGET OUT VA
sSAVE CURRENT D REGISTER

GET VALUE FROM VA
;NOW LOAD PC WITH MISS ADDRESS
:GO REFILL TRANSLATION BUFFER

980 % 8

*RESTORE FAULTED VA

.
4




ZZ-ES0AA-124.0 N&g -MIC [600,1204]

: PIW124 . M(R 600
- MMFW  .MIC £600,1204]

MICRO2 1L(03)
Memory management

;29038
;25039

Memory mana
14=~Jan-82

.T0C

gement 14-Jan-82 Fiche & Frame J11 Sequence 757
15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 756
PROBE VIRTUAL ADDRESS ROUTINE
' Memory management : PROBE VIRTUAL ADDRESS ROUTINE'’

tttt*ttttt*ttttt*tﬁt***ttt*

Z PROBE VIRTUAL ADDRESS er

ttttt*tt**tt****tttttttﬂttt

;DESCRIPTION:

;THIS ROUTINE IS USED TO CHECK THE VIRTUAL ADDRESS IN VA-REG
;7O DETERMINE IF THE REQUIRED PTE IS IN THE TBUF, TO FETCH
sIT IF NOT; AND TO CHECK FOR PROTECTION VIOLATION.

:THIS ROUTINE CAN BE FAULTED BY PTE NOT VALID, AND BY
;PROTECTION VIOLATIONS.

sCALLING SEQUENCE FOR ROUTINE: °‘TEST.TB.RCHK,
: CALL, J/PROBE.VA, LAST.REF?"’

s INPUT REQUIREMENTS TO USE THIS ROUTINE

;SAME AS ''GET. PTE'* ROUTINE

sREGISTER ALLOCATION:

sRCLVA.REF] <= VIRTUAL ADDRESS
:D.REG <= FAULT PARAMETER IF FAULT

;OUTPUTS & RESULTS (IF PTE(S) IS VALID)
:THIS ROUTINE®S OUTPUTS ARE THE SAME AS GET.PTE & SET.MBIT
cIF THEY ARE CALLED, OTHEPWISE SAME AS ON INPUT ON RETURN
:TO CALLING SEQUENCE.

SRETURN TO CALLER

;THIS ROUTINE RETURNS IN THE FOLLOWING WAYS:

. 1) RETURN1 T8=HIT OR GETPTE ROUTINE RETURN
: 2) RETURNZ2 MEM FAULT RETURN

: 3) RETURN3 TEST.PTE.M ROUTINE RETURN




K 11
ZZ-ESOAA-124 0 : MMFW  _MIC [600,1204] Memory management 14-Jan-82 iche 4 Frame K11 Secuence 758
; PIW124.MCR 600,1204) MICRO2 1L(03) 14~ an-82 15:30: 16 VAX11/780 Htcrocode : PCS 01, FPLA OE. WCS124 Page 757
: MWW .MIC [600.1204] Memory management : PROBE VIRTUAL ADDRESS ROUTINE

.%%7; =1100 ;BRANCH ON TRAPPED REFERENCE TO DECODE ACCESS TYPE SPECIFIED IE RCHK

329079 PROBE . VA:

:29080 ;1100 ; %% READ CHECK »*=

;29081 HCT/N‘M NOP, s Y110 DONOT ALLOW IPA RE-FILL CYCLES !'!!'!

229082 RCLVA.REF] PC > SAVE VA BEING PROBED IN RC
ju ODSC, 0014.,1D38.,0180,09F0,0000,0178 :ggggz J/M.PG.15, TB.TEST? H

29085 ;1101 ; wxx [LLEGAL ENTRY #w

;29086 MCT/MEM.NOP, s 114V DONOT ALLOW IPA RE-FILL CYCLES !'!'!!
{u 0D5D, 0000,003D,0180,0800,0000,0EE0 ;29087 CALL, J/M.ERROR :

+29089 ;1110 ;  wex REDUNDANT WRITE CHECK %w+

229090 RCCVA.REF] PC, 2 SAVE VA BEING PROBED IN RC

;29091 TEST.TB.WCAK, :
ju ODSE, 0014,0038,0180,11F0,0000,0€70 ;%ggg% J/M_PG.20 H

+2909% ;1111 ;  wxx REDUNDANT WRITE CHECK ~#+

;29095 RCCVA.REF] PC, ;> SAVE VA BEING PROBED IN RC

;29096 TEST.TB.WCRK, ; SET-UP FOR TB. TEST
{U ODSF, 0014.,0038,0180,11F0,0000,070  :29097 J/M.PG.20 :

;29098

;29099

;29100 _

.58}8} =11%00 :BRANCH ON TEST.TB.RCHK RESULTS (BEN)/TB.TEST)

$29103 M.PG.15: :11%00 : wxx TB=HIT #xx

29104 MCT/MEM.NOP, s '1Y! DONOT ALLOW IPA RE-FILL CYCLES !'!!!
v 0178, 0000,003€,0180,0800,0000,0001 .%3}82 RETURN1 :

29107 ;11201 ~; wxx JLLEGAL ENTRY *xx

229108 MCT/MEM.NOP, ; 11V DONOT ALLOW IPA RE-FILL CYCLES !'!'!¢
U 0179, 0000,003p,0180,0800,0000,0EE0 :%g}?g CALL. J/M.ERROR :

229111 :11%10 ; %xx PROTECTION VIOLATION ==

;29112 MCT/MEM.NOP, s VYUY DONGT ALLOW IPA RE-FILL CYCLES !'!'!'!

;29113 0 k[.81. ; EXCEPTION PARA TO D-REG
U 017A, 0818,1138,0180,0800,0000,0D07C :gg}}§ LAST.REF?, J/M.FLT :

129116

;29117 J11%) =" s %xxx TB MISS wxx

29118 MCT/MEM.NOP, : Y11 DONOT ALLOW IPA RE-FILL CYCLES !''!!
U 0178, 0000,1€3C,0180.,0800,0000.023C ;29119 J/GET.PTE, PSL.MODE? ; JUMF TO GET.PTE ROUTINE

.gg}g? ; AND RETURN TO CALLER AFTER GETTING THE PTE.

:-29122 J ARAARRRAARAARERRAREARRARRAAENANNANAARNARRANRRRRAR

;29123 : « Patch no. 042, PCS 017B trapped to WCS 1168 «

129124 ; KRANKAARAAAAXAARRRAARRARRRAARERRNRAANCARARARRAKR




ZZ-ESOAA-1 24.0

: MMFW . MIC [600,1204]

Fiche & Frame L11 Se ce 759

Memory management 14~Jan-82
14~Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124

: PIW124.MCR 600" 1204) MICRO2 1L (03)
T mMFw _MIC £600,1204] Memory management : PROBE VIRTUAL ADDRESS ROUTINE

;29125 :PROBE/WRITE CHECK MICRO~FLOW

129126 :

129127

29128 M.PG.20: ; ; vk TB-HIT wxax

129129 MCT/MEM_NOP 1 1111 DONOT ALLOW IPA RE-FILL CYCLES
ju OE70. 0000.1D3C.0180,0800.0G00.0238 gg? J/M.PG.22., TB.TEST? * Do 18 TEST

129132

223%2 =11%00 ;BRANCH ON TEST.TB. WCHK RESULTS (BEN/TB.TEST)

129135 M.PG.22: :11%00 ; tax TRHIT wax

129136 MCT/MEM.NOP, * 1111 DONOT ALLOW IPA RE-FILL CYCLES
lu 0238, 0000.003€.0180,0800,0000. 0001 zzggg RETURN1 :

129139 ;11201 : %xx 1ST MODIFY TO PAGE *w=*

29140 MCT/MEM_NOP, * 1111 DONOT ALLOW IPA RE-FILL CYCLES
|u 0239, 0000,003¢.0180,0800,0000, 0870 :gg}g J/M.PG. 25 :

129143 :11%10 ; %% PROTECTION VIOLATION #**

129144 ncr/nen NOP, * 1111 DONOT ALLOW IPA RE-FILL CYCLES

129145 0_KC.CJ. * FAULT PARAMETER TO D-REG
lu 023a, 0818,1138.8580,0800,0000,007¢ ;gg}zg LAST.REF?, J/M.FLT :

259148 1111 ; awx TB-MISS waw

229149 MCT/MEM_NOP, * 1111 DONOT ALLOW IPA RE-FILL CYCLES !
U 0238, 0000,003C.0180,0800,0000,0870  :29150 J/M.PG.25 :

gg}g; =;END

223%2 =00 ;CALL SEQUENCE CONSTRAINT BLOCK

129155 M.PG.25: ;00- ;

29156 MCT/MEM.NOP, 1111 DONOT ALLOW IPA RE-FILL CYCLES
U 0870, 0000,1C3D.0180,0800,0000,023C :sgggg CALL ,PSL.MODE?,J/GET.PTE ; "GO GET PTE

129159 ;01 : x%xx RETURN FROM GET.PTE wx*»

229160 TEST.TB.WCHK, * GO SET PTE <M IF NECESSARY

U 0871, 0000,113¢,0180,1000,0000.0D6C :sg%g;l? J/TEST.PTE.M_LAST.REF? - THEN RETURN DIRECTLY TO CALLER

129163

129164 ;10 ; %%% MEM FAULT RETURN *w+

129165 MCT/MEM.NOP, T 1110 DONOT ALLOW IPA RE-FILL CYCLES
U 0872, 0000,113C,0180,0800,0000,0D7C :53167 N LAST.REF?, “J/M.FLT :

(AN
PR

1
ce e

teed
ce e

[ERN

Page 758




2Z-ESOAA-124. 0 MF .MIC [600,1204] Memory management 14-Jan-82 Fiche 4 Frame M11 guen
: P1W124 .MCR 600 *1204 MICRO2 1L(03) 14-Jan-82" 15:30:16 __ VAX11/780 Microcode : PCS 01, FPLA OF, WCS194 Page 759
. MaFw  .MIC [600,1204 J Memory management : PTE<M> TEST & SET ROUTINE
gg}gg .T0C * Memory management : PTE<M> TEST & SET ROUTINE'’
;29170 SRRERRRRERRRARRARANRRRANRRRARRAN A
;29171 : *
129172 * PTECM> TEST € SET ROUTINE =
029173 . ®
;29174 JRRRRARRERREAANRRAREAAERACRRATRS
129175
233};9 s DESCRIPTION:
129178 *THIS ROUTINE IS USED TO SET THE PTE<M> BIT IN THE PTE IN THE TBUF
1291 *ADDRESSED BY THE VIRTUAL ADDRESS IN THE VA REGISTER € THE INDIRECTLY
129180 *ADDRESSED MIRROR IMAGE OF IT IN MAIN MEMORY. IT ALSO
129181 SCHECKS TO SEE IF THIS FUNCTION IS REQUIRED. SEE VAX SRM
; gg}g% *CHAPTER #5 FOR MORE DETAIL.
:'53}3‘5' ;CALLING SEQUENCE:
Egg;gg STHERE ARE TWO (2) ENTRY POINTS AND CALLING SEQUENCES FOR THIS ROUTINE
129188 : 1) "TEST.TB.WCHK,
129189 : CALL. LAST.REF?, J/TEST.PTE.M" USED TO TEST PTE<D>
:53}3(1) : AND SET IF REQUIRED
129192 : 2) CALL. J/SET.PTE.M" SETS PTECM> IN TBUF & PAGE
29193 : TABLE ADDRESSED BY VA REGISTER
;29194 :
129195
.gg}gg s INPUT REQUIREMENTS:
:'29]'98 STHIS ROUTINE EXPECTS ALL REGISTERS TO BE AS LEFT BY FETCH PTE ROUTINE
Eggggg ;REGISTER ALLOCATION:
129202 > RCCVA.REF] <- VIRTUAL ADDRESS
229203 : RCCPTE.PA] ASSUMED TO CONTAIN SPTE''S PHYSICAL ADDRESS
: 29204 * RCCPTE.VA] ASSUMED TO CONTAIN PXPTE'S VIRTUAL ADDRESS
129205 > RCLPTE.MASK] ASSUMED TO CONTAIN PTE'S MBZ MASK
.ggggg X RCCSC.SV] ASSUMED TO CONTAIN VALUE TO RESTORE SC-REG
Iggggg ;RETURN TO CALLER:
Eggg}? STHIS ROUTINE RETURNS TO THE CALLER USING., ‘RETURN3''
ggg}g ;OUTPUTS & RESULTS:
129214 “THE ONLY REGISTERS NOT LEFT THE SAME AS ON ENTRY, TO THIS
29215 “ROUTINE. ARE:
129216 : 1) D-REG, PTE HAS MBIT SET
129217 : 2) SC-REG, RESTORED TO VALUE IN RCCSC.SV]

LR




: MMFW

2Z-ESOAA-124.0
: PIW124.5CR 600

lu oD6C,

JU ODéD,

{U ODGE.

U OD6F,

U 0258,

U 0259,

U 025A,

U 0258,

MWW .MIC [£600,7204]
600,12041 MICRO2™ 1L(03)
-MIC [600,1204] Memory management

0010,003A,0180,0968,0082,0003 ;29224

;29229
0014,1038,0180,09F0,0000,0258 ;29230
0014,1D38,0180,09F0,0000,0258 ,:29236

0014,1D038,0180,C9F0,0000,0258 ;29242

0010,003A,0180,0968,0082,0003 ;29251

: 29
0000,1C3C,E580,0800,0084 ,642F ;29257

0818,0038,8580,0800,0000,007C ;29262

0000, 003D,0180,0800,0000,06E0 ;29266

=1100

TEST.PTE.M:
1N

TEST.PTE.W:
21110

=;END
=11+00
M.MBIT:

SET.PTE.M:

=;END

N 11

management 14-Jan-
14-Jan-82 15:30:16
: PTEXM> TEST & SET ROUTINE

n-82 Fic
VAX11/780 mcrocode : PCS 01, FPLA OE, WCS124

he 4 Frame N11 Se

sTEST FOR LAST REFERENCE SPECIFYING A WRITE CHECK (BEN/LAST.REF)

MCT/MEM.NOP
SC_RCCSC.SV],
RETURNS

:1101

MCT/MEM.NOP,
RCCVA.REF]_PC,
J/M.MBIT, TB.TEST?

MCT/MEM.NOP,
RCCVA.REFJ _PC.
J/M.MBIT, TB.TEST?

;11N

MCT/MEM.NOP,
RCLVA.REFJ_PC,
J/M.MBIT, TB.TEST?

(YA TE YR TS X

SV %9 N,

(A TETE YR X

YR YR YR TR X

**«READ & RCHKx*

11! DONOT ALLOW IPA RE-FILL CYCLES !!!!
RESTORE SC-REG,

RETURN TO MAIN FLOW,

SETTING OF PTE<M> NOT REQUIRED

*x INTERLOCK READ (WCHK) %«

1111 DONOT ALLOW IPA RE-FILL CYCLES !!!!
SAVE VA BEING TESTED,

WCHK SO CHECK FOR

**READ £ WC!Kxx

111! DONOT ALLOW IPA RE-FILL CYCLES !'!!!
SAVE VIRTUAL ADDRESS

WCHK, SO CHECK FOR

PTE<™> NOT BEING SET

*2WRITE © WCHK**

1111 DONOT ALLOW IPA RE-FILL CYCLES i!!'!
SAVE VIRTUAL ADDRESS

WCHK, SO CHECK FOR

PTE<M> NOT BEING SET

;CHECK FOR PROTECTION VIOLATION AND PTE<M>=1 (BEN/TB.TEST)

11+00

MCT/MEM. NOP
SC_RCCSC.SvI,
RETURNS

:11%01
MCT/MEM.NOP,
SC_KL.1A],
J/M.SVA, VA31?

:11%10

MCT/MEM.NOP,
D_KLC.CJ,
JIM.FLT

s11=11

MCT/MEM.NOP,
CALL, J/M.ERROR

LR TR TR X1 Co Co %, N,

LR TR YR X

L Y

xxx  TB.HIT =
!1!! DONOT ALLOW IPA RE-FILL CYCLES !!!!

PTE HAS PTE<M> SET ALREADY,
RETURN TO CALLING ROUTINE

**x1ST MODIFY TO THIS PAGEs=x

!1!! DONOT ALLOW IPA RE-FILL CYCLES !!'!!
SET-UP SC REG TO SET M-BIT

VIRTUAL ADDRESS IN WHICH ADDR SPACE?

*xxACCESS VIOLATION FAULT *##

!1!1 DONOT ALLOW JFA RE-FILL CYCLES !!'!!
SET WRITE/MODIFY INTENT

IN EXCEPTION PARAMETER

sxx[LLEGAL CONDITION#w=
!1!! DONOT ALLOW IPA RE-FILL CYCLES !!'!!

61
Page 760




[u 043F,

U OE71,

U OE72,

U OE73,

U OE74,

U OE75,

12-ESOAA=124.0 : MMFW .MIC [600,1204]

: PTW124.MCR 6001204 MICRO2 1L(03)
T MMFW  .MIC [600.1204)

lu 042F. 0010,0038.0180,0958,0200,0E78

¢010,0038,0180,0950,3€00,0€71

0801,001C,0180,0800,3C00,0€72

0000,003C,0180,2800,3C00,0€73

0014,0038,0180,0800,0200,0c 74

0811,0034,01€0.0978,3C00,0€E75

0€10,003A,4180,3D68,0082,0003

Memory management

;29
229302
;2930
;29304
29305
;29306
:29307
;29308
29309

;29310
;29311

Memory mana t 14-
T a2 15:30:16
2PTEQD> TEST & SET ROUTINE

=011
M.SVA:

cEND

M.MB.A:

8 12

Jan-82
VAX11/780 Microcode :

fFiche 4 Frame B12 62
PCS 01, FPLA OE, WCS1 3

sENTRY TO ROUTINE 70 SET PTE™> BIT

SARRARARAANRERARAANARAAARRARARARARNAAR

;1S ADDRESS IN SYSTEM OR PROCESS SPACE (BEN/TB.TEST<VA31>)

;0111
MCT/MEM.NOP,
VA _RCLPTE.PAJ,
J/R.MB.SY

J1111

MCT/MEM.NOP,
VA_RCLPTE.VA],
MST/INH.CM.ADDR

(TR YR TR X}

[ FE TR YR T

sxtSPTExxx

111! DONOT ALLOW IPA RE-FILL CYCLES !!!!
GET SPTE'S PHYSICAL ADDRESS & PUT INTO VA
CONTINUE SPTE<M> SET ROUTINE

«**POPTE OR P1PTE##*

1111 DONOT ALLOW IPA RE-FILL CYCLES !!!!
PXPTE'S ADDRESS TO VA REG

INHIBIT CM ADDRESS ZERO EXTENTION

;CODE TO SET PXPTE FOR A PROCESS SPACE VIRTUAL ADDRESS

MCT/MEM.NOP,
D_D.ORNGT .MASK,
M5C/INH.CM.ADDR

CACHE_DLLONGJ.NOCHK .
MSC/INH.CM.ADDR,
J/M.MS.A

MCT/MEM.NOP,
VA_PC

QD
ntr/nen NOP,
D_D.AND.RCLPTE.MASK],
MSC/INH.CM.ADDR

SC_RCLSC.SVI,
IDLTBUF]_D.
RETURNS ~

D_a,

L YR TR TR X} (XA TR YR )

LY I XY

Ve 8oV 0,

Ve We Ve,

t1!1!1 DONOT ALLOW IPA RE-FILL CYCLES !!!!
SET PTE<™
INHIBIT ZERO EXTEND OF ADDR IN VA

WRITE PXPTE WITH M=1 INTO CACHE
INHIBIT CM ZERO EXTENTION OF ADDR IN VA

!111 DONOT ALLOW IPA RE-FILL CYCLES !'!!!
VIRTUAL ADDR BACK TO VA

MOVE PTE TO Q-REG
!111 DONOT ALLUW IPA RE-FILL CYCLES !!!!
MASK OUT MBZ BITS

RESTORE SC-REG TO ENTRY VALUE
LOAD MODIFIED PXPTE INTO TBUF
AT LOCATION SPECIFIED BY PXVA
IN VA REG. RETURN TO CALLER

761




; PIW124.MCR 6001204 MICRO2 1L(03)
: MMFW .MIC £600.1 2 Memory management

U OE78, 0801,001¢C,0180,0800,3C00,0E79 :gg 17

U 0E79. 0000.003C,0180.A800,3C00,0E73 ;29323

¢ 12
ZZ-ESOAA-124 0 MMF MIC [600,1204] Memory mana nt 14-J
T jana822 15:30:16 "y

: PTE<™> TEST & SET ROUTINE

-82 Fiche 4 Frame (12 Sequence 763
VAX11/780 H1crocode : PCS 01, FPLA OE., W(CS124

:CODE TO SET SPTE FOR SYSTEM SPACE VIRTUAL ADDRESS

M.MB.SY: ;-—-

D_D.ORNOT . MASK,
MSC/INH.CM.ADDR

CACHE P_DCLONG],
MSC/INH_CM.ADDR,
J/M.MB.A

WeVe Ve Ve,

Se o % O,

LX)

!11! DONOT ALLOW IPA RE-FILL CYCLES !!!!
SET _SPTE<M> BIT AND INHIBIT

CM_ZERO EXTENTION OF ADDR IN VA,
(PTE.PA).

WRITE MODIFIED SPTE WITH
M=1 INTO CACHE.
INHIBIT CM ZERO EXTENTION OF VA ADDR.

MERGE INTO PXPTE SET<M> ROUTINE
ggTIE.OAD TBUF WITH MODIFiED

Page 762

[ |




D 12

ZZ—ESOAA-‘I24 0 : MW .MIC [600,1204] Memory management 14-Jan-82 he 4 Frame D12 guen
; PIW124 .MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 M1crocode : PCS 01, FPLA OE, WCS124 Page 763
: MMFW  .MIC [600.1204] Memory management : FETCH PTE ROUTINE

ggggg .T0C ' Memory management : FETCH PTE ROUTINE'’
:-29330 JRRRRRRRERRRAKRRR KR RAK
529331 : %
:29332 ; FETCH PTE KOUTINE ~
;29333 : *
229334 JRERARAEREAAARRAXRARAARY
;29335
.ggi}‘? ;DESCRIPTION:
:'29338 THIS ROUTIME IS USED TO FETCH PTE'S FOR PO, P1, o SYSTEM
229339 SPACE PAGE. SEE VAX SRM, CHAPTER #5.
.gggzg ;FOR ADDITIONAL DETAILS ON PTE RELATED OPERATIONS.
:sg%‘o‘% ;CALLING SEQUENCE FOR ROUTINE: CALL, PSL.MODE?, J/GET.PTE
+29344 ’
%g%zg ; INPUT REQUIREMENTS TO USE ROUTINE:
129347 : 1. VA & PC REGISTERS, THE VIRTUAL ADDRESS REQUIRING
.ggﬁg : THE PTE.
: 29350 : 2. OTHER REGISTERS USED BY THIS ROUTINE THAT MUST BE
;29351 H SAVED AND RESTORED BY USER OF THIS ROUTINE ARE Q,
;29352 ; D, SC, PC, LC. PC SHOULD BE SAVED IN
;29353 : RC(PC.SV) AND FLAG NOTING THAT PC IS IN RC SHOULD BE SET.
;29354 ; SC IS RESTORED BY THIS ROUTINE USING RCLSC.SV]
ggggg : ON RETURNT'S (NOT DONE ON RETURNZ).
Eggggg ;REGISTER ALLOCATION AND USEAGE:
:29359 ; ID REGISTERS USED BY THIS ROUTINE ARE
;29360 ; IDCPOBR] (CONTENTS ASSUMED RIGHT ADJUSTED)
;29361 : ID(POLR)
;29362 ; ID(PIBR), (LENGTH + 2%%21)
;29363 : ID(PILR)
;29364 : ID(SBR)
229365 : ID(SLR)
129366
;29367 N RC REGISTERS USED BY THIS ROUTINE
;29368 ; RCLVA.REF] <- VIRTUAL ADDRESS FOR PTE BEING REQUESTED
29369 : RCLPTE.VA] <- VIRTUAL ADDRESS FOR PXPTE REFERENCE
;29370 ; RCLPTE.PA] <~ PHYSICAL ADDRESS FOR SPTE REFERENCE
129371 ; RCCPTE.MASK] ASSUMED TO CONTAIN °FCIFFFFF®




E 12
2Z-ESOAA-124. 0 : MMFW . MIC [600,1204] Memory management 14-Jan-82 Fiche & Fframe E12 Sequence 765

: P1W124.MCR 600,1204] MICRG2 1L(03) 14-Jan-82 15:30: 16 VAX11/720 Microcode : PCS 01, FPLA OF, WCS194 Page 764
T MMFW  .MIC [600.12041 Memory management : FETCH PTE ROUTINE

%gg;% ;OUTPUTS & RESULTS OF ROUTINE (IF PTE(S) IS VALID)
%3%;’5 *THE RESULTS OF THIS ROUTINE ARE
129376 : 1. VA & PC REGISTERS ARE NOT CHANGED. SC IS LOADED WITH
129377 : RCCSC. SV
;29378
:zzgggg : 2. RC REGISTERS SET-UP ARE.
129381 : RCLPTE.VA] PO/P1 PTE VIRTUAL ADDR.
29382 : RCCVA.REF] VIRTUAL ADDR NEEDING PTE
;zgggz : RCCPTE.PAJ SYS PTE PHYSICAL ADDR.
29385 : 3. PTE(S) LOADED INTG TRANSLATION BUFFER FOR VIRTUAL
:ggggg : ADDRESS PRESENTED TO ROUTINE PER VA.
29388 : 4. °D'* REGISTER CONTAINS THE FIRST LEVEL PTE AS FETCHED
29389 : FROM MAIN MEMORY.
o
:29392 ;IF THE FETCHED PTE(S) IS NOT VALID, OR A LENGTH VIOLATION IS
:29393 *DETECTED DURING THIS ROUTINE. THE APPROPRIATE FAULT WILL BE
$2939% *GENERATED AND THIS SUBROUTINE WILL BE ABORTED. THE FAULT HANDLING
:53%32 *MICRO-CODE EXPECTS THE CURRENT PC TO BE SAVED IN RC(PC.SV).
Egg%gg :RETURNS TO CALLER:
:'53233 *THIS ROUTINE RETURNS TO THE CALLING SEQUENCE AT:
:292832 ; 1)  RETURN1 ~USED IF PTE FETCHED AND LOADED INTO TBUF
129403 : 2) RETURNZ ~USED IF MEMORY MANAGEMENT FAULT

404 : D-REG HAS FAULT PARAMETER WITH
229405 : <00> LENGHT VIOLATION
129406 : <01> PXPT OR SPT REFERENCE
;29407 ; <02> WRITE OR MODIFY
29408 : (TO BE SET BY CALLER)
12940) : <03> ACCESS VIOLATION
29410 : <04> POSSIBLE READ ACCESS VIOL, USER
:29411 ; MUST HANDLE BY SETTING <03> IF
129412 : HE WANTS TO TAKE A VIOL FAULT
129413 : <05> POSSIBLE WRITE ACCESS VIOL, USER
129414 : MUST HANDLE BY SETTING <03> IF
29415 : HE WANTS TO TAKE A VIOL FAULT




: MMFJ

U 023C,

U 023D,

U 023E,

U 023F,

U OE7A,

22-ESO0AA-124.0
: PIW124.MCR 600,1204]

: MMFW

ICRO2

-MIC [600,1204]

0814,0038,DDF8.,0800,0084 ,6E7A

0834,1C38,DDF8,0800,0084 ,6447

0834,1C38.DDF8,0800,0084 ,6447

0834,1C38,DDF8,0800,0084 ,6447

0803,403C.,0180,0801,0280,C45F

.MIC [600,1204]
M 1L(03)
Memory management

Memory management 14
14=-Jan-82 15:30:16

;29416
: 29417

F 12
14~Ja
1

: FETCH PTE ROUTINE
sCHECK FOR COMPATIBILITY MODE

=11100 ;PSL(CM)?(JEN/PSL .MODE)

GET.PTE:

g

M.CMOXT:

211100
MCT/MEM._NOP,
scpx[.rrrél.

D_PC, )
J7M, CMOXT

;11101

ATR TR YR YR ¥

MCT/MEM.NOP,
D_PC.LEFT, @0,
ST KL.FFFé)
J/R.TYPE,VA$1-30?

211110

[ FETETE TN X

MCT/MEM.NOP,
D PC.LEFT' 0_0'
ST KL.FFF6]
J/R.TYPE,VA$1-30?

2111

MCT/MEM.NOP.
D_PC.LEFT, Q_0,
ST KL.FFF6)
J/M.TYPE,VA$1-30?

.
[ 4
.
.
L4
[ 4
o

n=82 Fiche 4 Frame F12 Seguence 766
VAX11/780 Microcode : PCS 01, FPLA 0E, W(CS124

*PSL (CM) ENTRY=*
{11! DONOT ALLOW IPA RE-FILL CYCLES

SET-UP _ADDRESS IN D REG
SO THAT IT CAN BE ZERO EXTENDED

* NOT PSL(CM) ENTRY =

t11! DONOT ALLOW IPA RE-FILL CYCLES
START EXTRACTION OF VPN

FROM VA & DECODE ADDR.

SPACE TYPE.

*REDUNDANT ENTRY / NOT PSL(CM)*
!1!! DONOT ALLOW IPA RE-FILL CYCLES

*REDUNDANT ENTRY / NOT PSL (CM) *
!1!1! DONOT ALLOW IPA RE-FILL CYCLES

sCOMPATIBILITY MODE ADDRESS ZERO EXTEND

SRRANAARAN AR AR RRAR AN R ARAARRANRR RN AAR AN

MCT/MEM.NOP .,
SC_SC+1,
PCRVA_D.OXTLWORD],
D_ALU,

J7M. CM. MG

!11! DONOT ALLOW IPA RE~FILL CYCLES
ZERO EXTEND 16 BIT VIRTUAL ADDR
RETURN TO PO-SFACE FLOW

161

IBEN]
co e

(RN
ce e
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U 0447,

U 044F,

(U 0457,

U 045F,

U OE7B,

U OE7C,

U OE7D,

U OE8o,

22-ESOAA-126.0
: PTW124.MCR 600°1204]
© maFw .MIC C600,12041

; MMFW

0D14,0038,F9F0,2DF0,0000,0E94

0D14.0038,F9F0,2DF0, 0000, 0ED4

0D14,0038,F5F0,2DF0,0000,0E7B

0D14,0038,F1F0,2DF0,0000,0E7D

0010.,2008.01C0,0800,0000,0E7C

0100,0D3C,95F0,2C00,0000,0FA3

001D ,0000,01C0,0800,0000,0E80

0100,0D3C,91F0,2€00,0000,07A3

MIC [600,1204]
MICRO2 1L(03)
Memory management

G 12

Memory management 14-Ja
14-Jan-82" 15:30:16
: FETCH PTE ROUTI

529455

n~82 Fich
NEVAX11/780 Microcode :

e 4 Frame

612
PCS 01, FPLA OE, WCS124

;DECODE ADDRESS TYPE; SYS, PO, OR P1 SPACE

=00111
M.TYPE:

;00111
RCCVA.REFJ_PC,

Q_IDLSLR],™
J7M.SYS

1

0. _DAL.SC,

X
Q_IDLSLR],™
J7M.SYS

EVA ."CFI1_PC,

D_DAL.SC,

1
RC[VA REF]_PC,

Q_IDLPILR],
J7M.P1

M.CM.MG:
21111

b DAL.SC,

:VA<31-30>? (BEN/PSL. MODE)

Qe Bp 0y 8, Qe %p %o %

Ve %o e 0,

RCLVA.REF] PC,

Q_IDCPOLR]Y
J7M.PO

g

b _DAL.SC,

sFETCH PTE FOR P1 VIRTUAL

SRRRAARNAAAAARANARAARRA AN RA AN AR AAR

M.P1:

MCT/MEM.NOP,
Q_a-D-1

0 IDCP1BR],

M.PO:

D_D.LEFTZ2,
J7M.PXLT, "@317

»
[ 4
L4

e

*REDUNDANT SYS SPACE ADDRESI*

*SYS SPACE ADDRESS*
SAVE VA, RIGHT ADJUST VPN,
AND GET SLR INTO Q REG

*P1 SPACE ADDRESS*
SAVE VIRTUAL ADDR OF REFERENCE
RIGHT ADJUST VPN, GET P1LR

*P) SPACE ADDRESS*
SAVE VA, RIGHT ADJUST VPN,
¢ GET POLR INTO Q REG.

ADDRESS SPACE

SETUP TEST FOR LENGTH
!1!11 DONOT ALLOW IPA RE-FILL CYCLES !!!!
VIOLATION

SHIFT VPN LEFT 2 (DREG),
LOAD P1BR INTO Q-REG,
§ TEST FOR LENGTH VIOLATION

SETUP TEST FOR LENGTH
!1!1 DONOT ALLOW IPA RE-FILL CYCLES !!!!
VIOLATION

SHIFT VPN LEFT 2,
LOAD PQBR INTO Q REG,®
TEST FOR LENGTH VIOLATION

Sequence 767

Page 766




. MRV

U OFA3,

U OFA7,

lu OE81,

U 0£84,

U 025C,

U 025D,

U 025E,

U 025F,

Z2-ESOAA-124.0 ; MMFW .MIC [600,1204]
: P1W124 .MCR 204]

H 12
Memory management 14-Jan-82 e & Frame H12 Sequence 768

MICRO2 1L(03)

600 12
-mIc £600.1204] Memory management

0818,003A,0980,0800,0000,0002

081D,0014,0180,0800,3E00,0E81

0001.,003C.0180,01D0,3C00,0E84

0000,1D3C,0180.(800,3C00,025C

0000,003C.0180,4800,3C00,0E8A

0000,003C,0180,4800,3C00,0E8A

0000,003C,0180,4800,3C00,0E8A

0000,003C,0180,0801,0000, OE85

1 -Jan-82 15:30: 16 VAX11/780 M1crocode : PCS 01, FPLA OE, WCS124 Page
: FETCH PTE ROUTINE

=011 ;TEST FOR LENGTH VIOLATION (BEN/SIGNS(Q31))
M.PXLT: 011 ; *LENGTH VIOLATION FAULT*

T/MEM.NOP, S 1710 DONOT ALLOW IPA RE-FILL CYCLES '!'!!
D K[ 9], :
RETURNZ :
2111 : *NO LENGTH VIOLATION®
ncr/nen NOP, * 1110 DONOT ALLOW IPA RE-FILL CYCLES !'!'!!
DEVA *  CALCULATE PX PTE VIRTUAL ADDR.
MSC/Im CM.ADDR :
=.E~D
: : *%*SET-UP TEST OF PXPTE'Stw»
RCCPTE.VAJ D, : VIRTUAL ADDRESS & SAVE IT
TEST.TB.RCAK, :
MSC/INH.CM.ADDR :
: :  «x+TEST PXPTE VIRTUAL ADDRESS***
MCT/MEM.NOP, * 1110 DONOT ALLOW IPA RE-FILL CYCLES '!'!!
MSC/INH.CM.ADDR, * ALSO INHIBIT CM ADDRESS FORMAT
TB.TEST? :
=11100 ;TEST FOR TB-MISS ONLY (BEN/TB.TEST)
M.PXTST: :11100 : *%x2TBUF HIT#**x
"DELONG]_CACHE.NOCHK, -
MSC/INH-CM.ADDR, *  SPTE FOK PXPTE'S VIRTUAL
J7M.PXLD * ADDRESS IS RESIDENT. READ PXPTE
;11101 ; ~*REDUNDANT, TBUF HITxws
DCLONG]_CACHE.NOCHK, -
MSC/INH-CM.ADDR, :
J/M.PXLD :
;11110 : REDUNDANT, TBUF HIT
DLLONG]_CACHE.NOCHK, -
MSC/INHTCM.ADDR, :
J/M.PXLD :
sINITIATE FETCH OF SPTE FOR PXPTE'S VIRTUAL ADDRESS
;1111 ;  *x*PXPTE NOT IN TBUF*x=
MCT/MEM.NOP, : 110V DONOT ALLOW IPA RE=-FILL CYCLES !!'!!
END PC_VA * PTE.VA TO BOTH PC & VA

767




!

U OESS,

U 0878,

U 0879,

{U 0B7A,

U 0878,

U OE8s,

U OE8A,

U OE8C,

U O4AF,

U 04BF,

12-ES0AA-124.0
“ PTW124 - MCR 600", 1204
: MMFW  .MIC [600,1204]

MMFW
]

0834,0038,DDF8,0800,0084 ,6878

0D00,003D,F9F0,2C00,0000,0E94
0000,003C,0180,4800,3C00,0E8A
0819,0030,0980,0800,0000,0878
0819,0034,6180,0800,0000,0E88
0010,003A,0180.0971 ,0200, 0002
0811,0034,01E0,0978,0000, OE8C

0010,1038,0180,0971,0200, 04AF

0C10,003A,4180,3D68,0082,0001

0000.003C.8D80,0800,0084, 6E8E

.MIC [600,1204]
MICRO2 1L(03)
Memory management

Memory

129549
129550
;29551

29600

managament
14-Jan-82 15:30: 16

112

14~J

: FETCH PTE ROUTINE

M.PXLD:

=01111

M.PXPTE:

=;END

MCT./REM.NOP,

D_PC.LEFT,
st_ KL.FFF

Q-Oo
63

0 IDCSLR],
CALL,

D_DAL.SC,

J7M.SYS

;01
DLLONGI_CACHE .NOCHK,
MSC/INH.CM.ADDR,

J/M.PXLD

MEM.NOP
D_D.AND.R

CCPTE.MASK]

MCT/¥EM.NOP,

PC&VA_RCL
PTE.VALID?,

11

VA.REF],
?., J/M.PXPTE

;01

IDLCTBUF ]
SC_RCLSC
RETURN1

Tsvl,

D, D_Q.
S

211111
MCT/MEM,
SC_KL.1F

NOP,
]

n-82 Fiche
VAX11/780 Microcode

(TR YR TH ¥

e e Ve % Ve e XA YR TR ¥} L YA TR TE X

LA PR TR X}

LT R TR X X

A YE TR TR X

L4

Be %o Ve N,

MZB FIELD.
sTEST IF PTE IN D-REGISTER IS VALID (BEN/TB.TEST<NOT PTE VALID>)

Sequence 769

4 112
: FPLA OE, WCS124 Page 768

Frame
PCS 01,

START EXTRACTING VPN FROM PTE.VA

111! DONOT ALLOW IPA RE-FILL CYCLES !!!!
CLEAR PTE.VAC31> £ Q-REG

SET UP TO RIGHT ADJUST VPN

SYS LENGTH REG TO Q & VPN TO D-REG
RIGHT ADJUSTED; MERGE WITH SYS PTE
FETCH ROUTINE.

*=*RETURN FROM SPTE FETCH ROUTINE®=%*

FETCH PXPTE
MERGE BACK INTO PXPTE FETCH ROUTINE

sx*FAULT RETURNStxakan

!1!1! DONOT ALLOW IPA RE-FILL CYCLES !!!!
UPDATE ERROR CODE TO INCLUDE

PXPTE SPT REFERENCE

111! DONOT ALLOW IPA RE-FILL CYCLES !!!!
PXPTE REFERENCE, RESET USER ACCESS CK

111! DONOT ALLOW IPA RE-FILL CYCLES !!!!
RELOAD PC AND VA TO ENTRY CONTENTS
FAULT RETURN TO CALLER

ORGINAL PTE TO Q-REG
111! DONOT ALLOW IPA RE-FILL CYCLES !!!!
MASK OUT MBZ BITS

RESTORE VA REGISTER TO ORIGINAL

111! DONOT ALLOW IPA RE-FILL CYCLES !!!!
CONTENTS & TEST PXPTE FOR

VALIDITY, NOT NO-ACCESS.®

*PXPTE IS OK#

LOAD PXPTE INTO TRANSLATION
BUFFER AND RETURN TO
CALLING REOUTINE

*PXPTE NOT VALID FAULT=
!11! DONOT ALLOW [PA RE-rILL CYCLES !!!!
SETUP TO SET VALID BIT FOR TEST




J 12

ZZ-ESOAA-lZlo 0 : MMFW  .MIC [600,1204] Memory management 14-Jan-82 Fiche 4 Frame J Seguence 770
; PIW124 . MCR 60012043 MICRO2 1L(03) ‘M-Jan-82 15:30:16 VAX11/780 mcrocode : PCS 01, FPLA 0E, WCS Page 769
: MMFY .MIC £600,1204] Memory management : FETCH PTE ROUTINE

: 29601 : :

:29602 MCT/MEM.NOP, s V111 DONOT ALLOW IPA RE-FILL CYCLES !'!'!!
U OE8E, 0801,001C,0180,0800,0000,0E90 29603 D_D.ORNOT .MASK ; SET VALID BIT FOR TEST

129605 : : PROT AT LEAST KERNAL R/W IN PTE(NE 0+1)
U 0E90, 0000,003C,4180,3C00,0000,0E91 :2960? IDCTBUFI_D ; WRITE BAD PTE INTO TBUF FOR ACCESS CHECK

: 29608 : H
U 0E91, 0000,003C,0180,0000,0000,0E92 :2282?3 TEST.TB.RCHK s CHECK FOR READ ACCESS CHECK

129611 ; ;

229612 D O, H

;29613 TEST.TB.WCHK, : SETUP FOR WRITE ACESS CHECK
U 0E92, 0F00,1D3C,0180,1000,0000,029 .%gg}‘so TB.TEST? . BRANCH ON READ ACCESS TEST

:%gg‘_:g =11101 :BRANCH ON TRANS TEST<TB MISS + ACCESS vIOoL>

129618 ;11101 : NO READ ACCESS VIOLATION

;29619 ID[TBUFJ ; CLEAR TBUF LOCATION
lu 0290, 0000,1D3(C,4180,3C00,0000,02D0D .%%S? TB.TEST?, J/H.ACHKJ + TEST FOR WRITE VIOL

: 29622 21 H
{u 029F, 0000,003C,4180,3C00,0000,0E93 ggggz ID[TBUFJ_D ; CLEAR TBUF LOCATION

: 29625 H :

: 29626 MCT/MEM.NOP, s '1Y! DONOT ALLOW IPA RE-FILL CYCLES !'!!!

:29627 D x[C.301], : NOTE BOTH READ AND WRITE VIOL POSSIBLE
U 0E93, 0818,003A,7980,0800,0000,0002 53?,53 RETURNZ2 : RETURN TO CALLER

+29630

;29631

;29632

;29633

;29634 sFETCH PTE FOR SYSTEM VIRT JAL ADDRESS SPACE

;29635 JRRANRKRRAEAAAAAAAEARAAAERRR ACRARARRARAAXARE K

:29636

;29637 M.SYS: :

;29638 MCT/MEM.NCP, ; 'YU1 DONOT ALLOW IPA RE-FILL CYCLES !'!'!'!
U 0E94. 001D,0000,01€0,0800,0000,0E96 ’ggg?.?) Q_D-Q : %E;;U’ FOR LENGTH VIOLATION

129641 ’

129642 3 :

:29643 Q_IDLSBR], : SHIFT VPN LEFT 2,

;29644 D-D.LEFT2, ; LOAD SBR INTO Q-REG,
U 0E96, 0100,0D3C,99F0,2C00,0000,0FAB 129645 J7M SYSLT Q312 ; TEST FOR LENGTH VIOLATION




K 12
Z2-ESOAA-1264.0 . MMFW .MIC [600,1204] Memory management 14-Jan-82 iche 4 Frame K12 Suence 771
;. PIW124.MCR 6001204 MICRO2 1L(03) 14-Jan-82 15:30: 16 AMAX11/780 mcrocode : PCS 01, FPLA OE, WCS124
. MMFW MIC £600,1204] Memory management : FETCH PTE ROUTINE
:29649 =011  ;TEST FOR LENGTH VIOLATION (BEN/SIGNS(Q31))
129648 M.SYSLT: :011 :  *LENGTH VIOLATION*
+ 29649 T/MEM.NOP, * V171 DONOT ALLOW IPA RE-FILL CYCLES !'!!!
+ 29650 o xc 93. :
lu OFAB. 0818.003A.D980.0800,0000,0002 : 29651 RETURN2 :
229653
29654 11 : *PASSED LENGTH TEST+
+ 29655 MCT/MEM.NOP, * 1117 DONOT ALLOW IPA RE-FILL CYCLES !'!!!
29656 RCCPTE.PAJEVA D+Q, *  CALCULATE SPTE PHYSICAL ADDRESS
29657 MSC/INH.CM.ADBR, * AND LOAD INTO VA & RC<PTE.PA>
|u OFAF. 001D.0014,0180,09D8,3E00,0E98 ;29658 J7SYS . NXT :
229659 =;END
229660
129661 SYS.NXT: :
29662 otLONGJ CACHE.P, :
lu 0E98. 0000,003C,0180,C800,3C00,0E99  :29663 MSC/INHZCM.ADDR * FETCH SPTE INTO D-REGISTER
+ 29664 * & INHIBIT CM ADDRESS FORMAT
;29665
229666 2 H
129667 ap : ORIGINAL PTE TO Q-REG
29668 MET/MEM.NOP, * 1111 DONOT ALLOW IPA RE-FILL CYCLES !!!!
29669 D _D.AND.RCCPTE.MASK], - MASK OUT MBZ BITS
lu 0E99. 0811,0034,01E0,0978,3C00,0E9A :%;g M3C/INH.CM.ADDR :
;29672 :
129673 MCT/MEM.NOP, S 1111 DONOT ALLOW IPA RE-FILL CYCLES '!'!!
29674 VA PC, MSC/INH.CM.ADDR,; RESTORE SVA INTO VA &
U OE9A, 0014,1D38,0180,0800,3E00,04CF  :29675 J/M.SPTE, PTE.VALID? : TEST SPTE FOR VALIDITY,
.-53259 * NOT NO ACCESS., AND MBZ FIELD.
:ggg;g =01111 ;TEST IF SPTE IN D-REGISTER IS VALID (BEN/TB.TEST<NOT PTE.VALID>)
129680 M.SPTE:
29681 201111 : *SPTE VALID*
29682 IDCTBUFI D, D.Q, :
29683 MSC/INH.TM.ADDR, > LOAD SPTE INTO TBUF
+ 29684 SC_RCLSC.SV], :
U 04CF, 0C10,003A,4180,3D68,3C82,0001 ;29685 RETURN1 :
+29687 ;11111 : %SPTE INVALID*
+29688 MCT/MEM.NOP, * 1111 DONOT ALLOW IPA RE-FILL CYCLES !'!!
U 04DF ., 0000.0D3C,0180,0800.0000,0FB86 -ggggg END 0312 :




U OFB6,

iU OFB7,

U 0£9B,

lu OE9C,

U OFBD,

U OFBF,

U OESD,

U OEAO,

22-ES0AA-124.0
: P1W124 .MCR 600,1204]
: MW MIC [600.1204]

: MMFW  .MIC [600,1204]
MICRO2 1L(03)
Memory management

;29691

0F00,003C.11E0,0800,0084,6E98

0818,003A,0180,0800,0000,0002

0000,003C.8080,0800,0084, 6E9C

0801,201C.0180,0800,3C00,0FBD

0818,003A,0180,0800,0000,0002
0000,003C,4180,3C00,3C00,0E90

0000,003C,0180,0000,3C00,0EAQ

0F00,1D3C,0180,1000,3C00,028D 529736

L1

management 14-Jan-82

Memo
To—yan-82° 15:30:16

: FETCH PTE ROUTINE

=110

é

M.ACHKS:

=101

sCHECK TO SEE IF PXPTE IS

2110
MCT/MEM.NOP,
SC_KC.41.

Db,
J7M.ACHKS

s 1M
MCT/MEM.NOP,
D KC.8].
RETURN?2

0_O,

LA TR TR N T

Qe %o s N,

MCT/MEM.NOP,
SC_KL.1F1,
D_DAL.SC

Ve e %80,

MCT/MEM.NOP,

D Q.mr.mxo
MSC/INH.CM.ADDR,
D.NE.O?

;BRANCH ON DREG NOT EQUAL

2101
MCT/MEM.NOP,
D K[.8].
RETURNZ

Ve e e 8,

211
IDCTBUF]_D,
MSC/INH.TM.ADDR :

TEST.TB.RCHK,
MSC/INH.CM.ADDR

0.
MSC/INH.CM.ADDR,
TEST.TB.WCHK,
TB.TEST?

Qe e e N,

Fiche 4 Frame L12 Se ce 772

VAX11,/780 Microcode : PCS 01, FPLA QOE, WCS124

VALID (BEN/SIGNS(D31))

*x%xPTE NOT VALluw**

111! DONOT ALLOW IPA RE-FILL CYCLES !!!!
START SETUP FOR TEST OF AT LEAST ‘X R/W*
PTE TO Q-REG

***xACCESS VIOLATION ON PTEx»«

111! DONOT ALLOW IPA RE-FILL CYCLES !!!!
D(03) SET TO NOTE ACLESS

VIOLATION FOR EXCEPTION ROUTINE

!1!! DONOT ALLOW IPA Re-FILL CYCLES !'!!
SETUP TO SET VALID BIT FOR TEST
SHIFT IN PROT<03:01> FCR KERN R/W CHK

111! DONOT ALLOW IPA RE-FILL CYCLES !!!!
SET VALID BIT FOR TEST

TEST FOR KERN R/W ACCESS
TO ZERO

111! DONOT ALLOW IPA RE-FILL CYCLES !!!!
FLAG AN ACCESS VIOLATION

RETURN TO CALLER

PROT AT LEAST KERNAL R/W IN PTE(NE 0+1)
WRITE BAD PTE INTO TBUF FOR ACCESS CHECK

CHECK FOR READ ACCESS CHE'-

SETUP FOR WRITE ACESS CHECK
BRANCH ON READ ACCESS TEST
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U 028D, 0000,103C,4180,3C00,3C00,02DD

U 028F, 0000,003C.4180,3C00,3C00,0€EA1

{u OEA1, 0818,003A,7980.0800,0000,C002

[u 020D, 0000,003€E.0180,0800,0000.,0002

U 02DF, 0818,003A,7580,0800,0000,0002

ZZ-ESOAA-124 0 : MWW _MIC [600,1204]
; PTW124 .MCR 600,1204] MICRO2 1L(03)
: MWW .MIC £600.1204] Mamory management

;29737
;29738

29763

mn12
Memory management 14-Jan-
14-Jan-82 15:30:16

: FETCH PTE ROUTINE
;sBRANCH ON TRANS TEST<TB MISS + ACCESS VIOL>

=11101

=110

211101

IDCTBUF] D
MSC/INH. fH ADDR,
TB.TEST?, J/M.ACHK.1

11111

IDCTBUF]_D
HSC/IAH tﬂ ADDR

'iCT/PEH.NOP.
D_KC.303,
RETURNZ

o

-
o
L4
L4

[ 4

[ FETRE TR X

iche 4 Frame M12 Sequence 773

82
VAX11/780 mcrocode : PCS 01, FPLA OE, WCS124

NO READ ACCESS VIOLATION
CLEAR TBUF LOCATION

TEST FOR WRITE vIOL

CLEAR TBUF LOCATION

!1!! DONOT ALLOW IPA RE-FILL CYCLES !!!!
NOTE BOTH READ AND WRITE VIOL POSSIBLE
RETURN TO CALLER

;BRANCH ON TRANS TEST<TB MISS + ACCESS VvIOL>
M.ACHK. :

211101

MCT/MEM.NOP,
RETURNZ2

LY X]

LYE PR PR X

NO WRITE ACCESS VIOLATION
111! DONOT ALLOW IPA RE-FILL CYCLES e
RETURN TO CALLER

WRITE ACCESS VIOL POSSIBLE

!1!! DONOT ALLOW IPA RE-FILL CYCLES !!!!
NOTE ACCESS VIOL POSSIBLE

RETURN TO CALLEK
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2Z-ESOAA-124.C ; MWW
; P1W124.MCR 600,1204] MICRO2 1L(03)
: MMFW  .MIC [600,1204] Memory management

L] 70c

1 4-Jan-82

N 12
.MIC [600,1204] Memory management 14-Jan-82 Fiche 4 Frame N12 Se ce 774
) 9 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 773

HENRY MANAGEMENT FAULT HANDLING ROUTINE

Memory management : MEMORY ANAGEMENT FAULT HANDLING ROUTINE''

tt*i*tti*t2'****!‘*#*****ttttt*tt*ttt*tt**

t*t*t*ttttt*tttttt'ttttttt*t!*t*ttttt**ttt

:WY MANAGEMENT FAULT HANDLING ROUTINE *

sTHIS ROUTINE IS USED PROCESS PROTECTION VIOLATIONS, LENGTH VIOLATIONS,

:AND PTE NOT VALID EXCEPTIONS (SEE VAX SRM CHAPTERS 586 FOR
;DETAILS)

;ROUTINE ENTRIES & INPUT REQUIREMENTS

1) "U/M.FLT, CLAST.REF1?'" , (NORMAL ENTRY)

THIS ENTRY IS USED ONLY BY MEMORY MANAGEMENT

ROUTINES AND EXPECTS D,Q,SC.LC,PC,VA,8VA.REF

T0 BE SAVED IN EITHER RC OR ID REGISTERS. EXCEPTION TYPE
NOTED IN D_REG (D<0>=LENGTH CHECK, D<1>=PTE FAULT,
D<3>=ACCESS VIOL). ALSO SET NESTED ERROR FLAG

2) "U/MFLT.LC'' , (LC NOT SAVED ENTRY)
SAME AS 1) ABOVE EXCEPT LC HAS NOT BEEN SAVED
3) "J/MFLT.PRB"’

SAME AS 1) ABOVE EXCEPT TYPE OF REFERENCE NOTED
IN D_REG <2> (D<2>=WRITE OR MODIFY INTENT)

4) "J/FFD.RIN'', (FIRST PART DONE ENTRY)

THIS ENTRY IS USED BY FIRST FART DONE SETUP ROUTINES AFTER
THEY HAVE SET-UP TO TAKE THE MEMORY MANAGEMENT

FAULT. THIS ENTRY EXPECTS THAT RCLVA.REF] AND

RCLPTE.VAJ ARE TO BE UNCHANGED B THE FPD SETUP

ROUTINE. ON ENTRY TO THIS POINT, ALL INFO NEEDED TO
RESTART THE FAULTED INSTRUCTION MUST HAVE BEEN

SAVED IN THE GENERAL REGISTER SET AND THE PC BACKED-UP.

5) "RETURN1'’, (RETURN FROM EXCEPTION SET-UP ROUTINE
CALLED BY THIS ROUTINE)

THE EXCEPTION SET-UP ROUTINE WILL RETURN TO THIS ROUTINE
T0 PUSH THE FAULT PARAMETERS ONTO THE

STACK. THE EXCEPTION SET-UP ROUTINE IS EXPECTED

10 HAVE SET-UP THE PROPER STACK POINTER IN R14 FOR

THIS ROUTINE TO USE. THE EXCEPTION SETUP ROUTINE

MUST NOT CHANGE RC [VA.REF] AND RCCPTE.VA).




7Z-ESOAA=124. o
: P1W124.MCR 600
: -MIC [606.

.MIC [600,1204]
MICRO2 1L(03)
Memory management

., 0010,1138,0180,F9C0.0000,0p2C _ :2984.

. 0059,0034,65C0,F800,0000,0EA8
0819,0030,1180,F800,0000,0EA3

. 0819,0030,1180,F800,0000,0EA3

8 13

Memory management 14-Jan-82 Fiche 4 Frame B13 ce ??5
14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OF, WCS1 3
: MEMORY MANAGEMENT FAULT HANDL ING RWTI'E

sROUTINE EXITS

: 1) "RETURN 1 (IDLFPDA] ON TOP OF USTACK)'’,

. THIS ROUTINE EXITS TO THE SPECIFIED FPD SETUP ROUTINE

. ON WRITE REFERENCES IF PSL(FPD)=1. WORKING REGISTERS ARE
. AS THEY WERE WHEN THE MEMORY REFERENCE WAS

. TRAPPED. USTACK IS NOT RESTORED TO MICRO ADDRESS SAVED

: ON THE MICRO-TRAP.

H 2) 'RETURN 2 (IDLCFPDA] ON TOP OF USTACK)'®

: SAME AS 1) ABOVE EXCEPT USED ON READ REFERENCES

: 3) ‘°CALL, J/EXCPTN'’ (CALL OF EXCEPTION SET-UP ROUTINE)
: THIS CALL IS USED TO ACTIVATE THE EXCEPTION SETUP

: ROUTINE TO SET-UP THE EXCEPTION, AND AFTER
4 COMPLETING SAME TO RETURN TO THIS ROUTINE. SEE
S)UNDER RETURN ENTRIES ABOVE FOR EXPECTED STATE

: ON RETURN TO THIS ROUTINE.
: THIS ROUTINE LEAVES THE PROPER EXCEPTION
: VECTOR IN THE D_REGISTER (20 OR 24).
; 4) J/EH.FAULT IF EFP FLAG IS SET
: RETURN TO ERROR HANDLING ROUTINE WHICH CALLED (HIS
: ROUTINE TO PROCESS AN ERROR FAULT.
M.FLT.LC: ; :
refLC.svI_LC, *  SAVE ENTRY CONTENTS OF LC RG
LAST.REF2™ * WAS LAST REFERENCE A WRITE/MODIFY?
=1100 :BRANCH ON LAST TRAPPED MEMORY REFERENCE
M.FLT:
:1100 ; wxx READ/RD CHECK w*%»
Q_D.AND.KL.10J.RIGHT. : OR IN RD ACCESS FLAG
JIM.FLT.B :
;1101 :  *x INTERLOCKED READ #*+
D D.OR.K[.4], > SET MODIFY INTENT BIT IN PARAMETER
JIM.FLT.A :
:1110-- ; %xx READ/WRITE CHECK *+*
37’13‘ o:Lai E .41, > SET MODIFY INTENT BIT IN PARAMETER




c13
2Z-ESQOAA=124.0 ; MMFW  .MIC [600,1204] Memory management 14-Jan-82 . Fiche 4 Frame (13 Se ce 776
: PIW124 MCR 600,1204] MICROZ2 1L(03) 14-Jan-82" 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OFE, W(CS124 Page 775 :
: MW .MIC £600,1204] Memc~y management : MEMORY MANAGEMENT FAULT HANDLING ROUTINE :
229864 2111 s *xx WRITE REFERENCE w»x»
29865 D_D.OR.X[.4]. > SET MODIFY INTENT BIT IN PARAMETER
U 0D7F, 0819,0030,1180,F800,0000,0EA3 ;%gggg J7M.FLT.A :
29868
: 29869
;29870 M.FLT.A:; : .
U OEA3. 0099.0034,75C0,F800,0000,0EA8 ;ggg;; Q_D.AND.K[.201.RIGHT2 : OR IN WR ACCESS BIT
129873 M.FLT.B:; :
29874 D MU, * PARA TO D-REG FOR CONSOLE
U OEA8. 081D.0030,0139,F9D0,0000, CEA9 ;ggg;g RL 3TE.VAJ_D.OR.Q : SAVE EXCEPTiON FARA.
29877
129878 M.FLT.PRB: : : *xxSPECIAL ENTRY FOP PRB *#=
£ 29879 SC_KL.81. : SETUP TO SHIFT FAULT PARA LEFT 8
;29880 a0, ; CLEAR OUT Q FOR SHIFT
U OEAS, 0000,1C3C,..r8,F800,0084,6278 ;%ggg} CONSOLE . MODE? :  CONSOLE MODE ?
329332 =11011 ;TEST FOR FAULT CAUSED BY CONSOLE MODE (BEN/PSL.MODE)
29885 ;11011 ; #xx EXIT=TO-CONSOLE CONE #**
- 29886 D_DAL.SC, * SHIFT FAULT PARA LEFT 3
lu G278, 0D00.003C.0180,F800,0000,0EAC :ggggg J7M_FLT.01 :
29889 ;111 ;  xx% NOT_CONSOLE_MODE **+
= 29890 Q_IDLFPDA], > LOAD ADDRESS OF FPD SET-UP ROUTINE
U 027F. 0000,003C.B5F0,2C00,0000,0918 ;gggg} J7M.FLT.02 :
' ©29893 M.FLT.O01:: :
: 2989 D_D.OR.K[.13, > SET ERROR CODE FOR MEMORY MANAGEMENT FAULT
U OEAC, 0819,0030,0580,F800,0000,0F 18 ’53332 J7M. CNSL : GO TO CONSOLE MICRO-CODE
Eggggg =0* ;SETUP CALL CONSTRAINT BLOCK
129899 M.FLT.02:;0%
= 29900 D Q, : FPD SETUP ROUTINE ADDRESS TO D_REG
U 0918, 0C00,113D,0180.F800,0000,0D87 :53385 CAL., FPD?, J/M.FLT.2A - IS PSL(FPD) SET ?
29903 S : * RETURN FROM FPD-SET-UP & BACK UP REGS *
= 29904 a_IDCPSL], * GET PSL TO RESET TP BIT
U 091A, 0000.,003C.3DF0,2C00,0000,0EBC :ggggg CEND J/M.FLT.08 :




: MMFY

U 0D87,

U OD8F,

U OEAD'

U 0EBO,

U OEB1,

U 0D9C.

U 0D9D,

U OD9E.

U OD9F,

ZZ-ESOAA~124 0 . MMFW  MIC [600,1204]
: PIW124.MCR 600,1204] MICRO2 1L(03)

-MIC [600.1204] Memory management

J000,003C,8180,3C00,0000,0EAD ;29912

0000,153C,0180,F800,0000,0DA7

0010,0038,0180,F961,0200,0680  +29919
0010,0038,0180,F948,0200, 0681+ 29924
0010.1138,89F0, 2068,0082,009C ;29939
0C00,003€ ,BDF0, 2040,0000,0002 ;29936
000, 003€ ,BDF 0. 2040, 0000,0002 ,559942

0C00,003E ,BDF0,2040,0000,0002 ;29948

0C00.,003E .BDFO, 2040, 0000,0001 ;5 s§
+ 29956

D 13
Memory management 14-J
14-Jan-82 15:30:16

82 Fiche 4 Frame D13 Sequence 777
VAX11/780 Microcode : PCS 01, FPLA OE, W(CS124

: MEMORY MANAGEMENT FAULT HANDLING ROUTINE
sTEST FOR PSL(FPD) SET (BEN/LAST.REF)

=0111

M.FLT.2A:

:0111
IDCUSTACKI_D,
J/M.FLT.04™

M.FLT.03:

M.FLT.04

=1100

=;END

AL
RLOG.EMPTY?, J/BAKUP.RGS

PCEVA_RCLPC.SV]

VA_RCLVA.SV]

gtxgggsgvgn
LAST.REF?

1100

D_Q
QIDCA.sv3,
LT RCLLC.SV],
RETURNZ2

1101

D_Q

Q_IbCa. sv],
LT _RCLLC.SV3,
RETURNZ

D111c
Q_IDCA.svl,
LT RCLLC.SVI.
RETURNZ2

1111

b_a
Q_IDCa.sv],
LT_RCLLC.SVI,
RETURN1

LI}

Ve Ve ve e 8, LR TN TN TN Y YR N TS YR X Soe 8y 8, ¢,

LR P PN PN Y

xxx PSL (FPD) SET #ws
PUT FPD SETUP ROUTINES ADDR ON STACK

xx% PSL (FPD) NOT SET w=«
GO BACK-UP PC & GENERAL REGS

RESTORE PC TO ENTRY CONTENTS AND LEAVE
NESTED ERR 'ON'’

TRAPPED VIRTUAL ADDR TO VA REG

ENTRY CONTENTS OF D TO Q
RESTORE ENTRY CONTENTS OF SC
WAS TRAPPED REFERENCE A WRITE?

sxx READ REFERENCE ww»

RESTORE D_REG TO ENTRY CONTENTS
RESTORE Q_REG

RESTORE LT_REG

READ ENTRY™INTO FPD ROUTINE

xx%x READ REFERENCZ #»»
(REDUNDANT)

*xx READ REFERENCE xx*
(REDUNDANT)

xx% WRITE REFERENCE *xx

RESTORE D_REG YO ENTRY CONTENTS
RESTORE Q_ REG

RESTORE LT R

WRITE ENTRV INTO FPD ROUTINE

Page 776




E 13

2Z-ESOAA-124.0 : MFU MIC [600,12041] Memory management 14~Jan-82 iche 4 Frame E13 Se ce 778
: PIW124 . MCR 600,1204) MICRO2 1L(03) 14-Jan-82 15:30:16 VAx11/780 mcrocode PCS 01 FPLA OE, UCS134 Page 777 !
T MMFW . MIC [600,1204) Memory management : BACK-UP GENERAL REGS AND P

%ggg .T0C " Memory management : BACK-UP GENERAL REGS AND PC'’

329958 :DESCRIPTION:

+29961 *THIS ROUTINE IS USED TO BACK-UP THE GENERAL REGISTERS AND

gggg% *PC ON MEMORY MANAGEMENT, SPECIFIER, OPERAND, AND ERROR FAULTS.

::29965 JEARRRRRRREARAR RN RRANRRNKAARRARRARAARRAANE AR RARRARNRARNER

29967 : NOTE :

29969 : THIS ROUTINE SHOULD NEVER BE PASSED THRU ’

+29970 : TWICE. RLOG IS WRAPPEy AROUND TO °F' ;

229971 : WHICH WILL CAUSE UNPREDICTABLE BACKING-UP :

ggg : OF THE GENERAL REGISTERS. :

129974 : ALSO THE BACKING-UP OF THE PC MUST OCCUR :

29975 : AFTER BACKING-UP OF THE REGISTERS BECAUSE: :

229976 ; IF RLOG IS EMPTY,THE ABOVE PROBLEM MAY OCCUR. -

5%;; : IF IT IS NOT EMPTY, A BACK~UP VALUE WILL BE LOST.

329979 : AR RN RARARNAARRARAN S AARRARERRAACEACRRAAARARRA AR A

29980

:%g} ;CALLING SEQUENCES:

:29983 : 1) °CALL. RLOG.EMPTY?, J/BAKUP.REGS''

:g%g? : THIS ENTRY USED TO BACK-UP GENERAL REGS AND PC

129986 : 2) "'CALL, J/BAKUP.PC'’

29987 : THIS ENTRY IS USED WHEN ONLY THE PC IS TO BE

:gggg : BACKED UP. THE CURRENT VALUE OF THE PC MUST BE IN Q-REG.

%g ; INPUT REQUIREMENTS:

129992 “CONTENTS OF SC, LAB REGISTERS ARE DESTROYED BY THIS ROUTINE.

:gggz :ALSO ON ENTRY, 2) ABOVE CURRENT VALUE OF PC MUST BE IN Q-REG.

359995 ;OUTPUTS: PC-DELTA LEFT IN D-REG (ZERO~EXTENDED AND RIGHT ADJUSTED) |

2-299975 ’

129998 ;RETURN TO CALLER: *RETURN2"*

29999 :




: MMFW

U ODA7,

U ODAF,

JU OEBZ.

[U OEB4.,

{U OEBS,

U OEB6.

U OFC3,
U OFC7,

U OEBS8,

U 0EeB9.

U OEBA,

ZZ-ESOAA-124 0 HHFU .MIC [600,1204)
;. PTW124.MCR 60012041 MICRO2 1L(03)
-MIC £600.1204] Memory management

0800,0038,7180,F800,1C84 ,6EB2

0010,0038,01C0,F960,0000,0E88

0D41,003C.,01C0,F800,0000,0EB4

0002,603C,F1C0,FB800,0084 ,6EB5

0D01,003C,0180,F800,0082,0EB6

0818,8D24,6D80,F868,0000,0FC3

001C,3514,0180,F8E8,0000,0DA7

001€,3500,0180,F8E8.0000,0DA7

0801,2000,0180.F800,1C00,0EB9

0803,803C.,0180,F800,0000,0EBA

001D0,2002,0180.F801,0200,0002

30000
: 30001
30002

F 13

Memory management 14-Jan=-82 Fiche 4 Frame F gue ce

14-Jan=-82 15:30:16 VAx11//80 Microcode : PCS 01, FPLA 0E, WCS124
: BACK-UP GENERAL REGS AND P

=0111  ;TEST RLOG STACK TO SEE IF IT IS EMPTY
BAKUP.RGS:;0111 ; xxx BACKUP REG NOTED BY RLOG *=**

SC KL.FFF8], % SET UP FOR D-REG SHIFT RIGHT OF 8
D_RLOG, : RLOG & PCSV TO D_REG
JIM.FLT.06 :
11N ¢ xxx RLOG STACK EMPTY »#x
Q_RCLPC.SV], * CURRENT PC VALUE TO Q_REG &
. JTM_FLT.07 * GO TO CODE TO BACK-UP THE PC
M.FLT.06:; ; %xx BACKUP REG NOTED BY RLOG %+
Q_D.RIGHT, * ALIGN ADD/SUB BIT INTO Q<15>
D_DAL.SC * SHIFT PCSV OUT OF D_REG
4 0.SXTIWORD]. % SIGN EXTEND Q<15> TO Q<31> TO TEST
ST_KL.FFFCJ : SETUP FOR D_REG RT 4 SHIFT
§C o, * RA ADDRESS TO SC
D_DAL.SC : SHIFT OUT RA ADDRESS
b_Dp. oxn:avm ANDNOT.KL.FFFOJ, : SETUP VALUE TO MODIFY RA (SC)
LAB_R(SC : RA(SC) TO LA REG
Q317 * ADD VALUE TO RA (SC) ?
=011 ;IS VALUE TO BE ADDED TO LA ? (BEN/SIGNS (Q31))
;011 ; %xx YES, ADD IT IN %=
R(SC) LA+D, :
RLOG.EMPTY?,J/BAKUP.RGS : GO SEE IF THERE ARE MORE TO BACK~UP
R};g) pary ; %xx NO, SUBTRACT IT %=
RLOG. EMPTY”.J/BAKlP RGS - GO SEE IF THERE ARE MORE TO BACK-UP
BAKUP.P(:
M.FLT.07:; ; xxx CODE TO BACK=UP PC *«*
D_Q-PCSV ‘' GET AMUNT TO BACK-UP PC
b_p.0XTCBYTE] *  ZERO EXTEND PC DELTA
PCEVA Q-D, % BACK-UP PC TO INSTR'S OP-CODE
RETURR? ;
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: MMFW

) OEBB,

U OEBC,

U OEBE,

U OECO,

U OEC1,

U OEC2.

U OEC3,

U OEcs,

U 08E8,

U 08E9,

U 0DB7,

U ODBF,

U OEC9,

Z2-ESOAA-124.0 . MMF
: PIW124 .MCR 600,1204

-mIC £600.1204]
0000, 003€ 0180, F 800, 0000, 0002
0000,003C, 5180, F800,0084 , 6EBE
0801.2034,0180,F800,0000,0ECO
0000.003C . 3080, 3€00,0000, 0EC1
0000.003C , 6DF 0, 2€00,0000. 0EC2

0000,003C.,B8980,F800,0084 .6EC3

0001,2024,0180,F&00,0010.0EC8

0810.0138,0180.,F950,0000,08E8

0000.,003C.0180,F800,0000,091E

0019,1934,5D80,F988,0000,0D87

0018,0038,£980,F980,0000,0EC9

0018,0038,7580,F980,0000,0EC9

0810,0038,0180,F970,0000,08EC

W .MIC [600,1204]
] MICRO2 1L(03)
Memory management

: 30052
3

Memory
14-Jan-82

G1
managemento }6- an-
: BACK=-UP GENERAL REGS AND PC

-82 Fi
VAX11/780 Micrococe :

FPD.RTN:;
RETURNZ

M.FLT.08:;
SC_KC.1E]

D_Q.AND .MASK

ipCPsLI_D

Q_IDCFAULT]

SC_k[.19]

ALU C.ANDNOT.MASK ,
CLK-UBCC

D _RCCPTE.VAJD,
bk

;BRANCH ON ALU.Z(BEN/2)

J/EH.FAULT

1
Rc[T?J-D.AND.Kt.?J L4
D3?

=C111  ;CHECK TO SEE IF ACCESS

;011
RC[TOJ KL.24],
J/M.FLT.09

éctTOJ_xc.ZOJ

M.FLT.09:

D_RCLVA.REF]

Sequence
FPLA OE, WCS124

che 4 Frame G13
PCS 01,

SETUP MASK TO RESET TP BIT
RESET TP BIT

s PSL UPDATE

; GET SBI FAULT REGISTER

; SETUP MASK BIT TO TEST 'EFP'’

TEST 'EFP'’ BIT

2ND PARA. TO D-REG
;. WAS "EFP'’ SET?

; *xx YES, EXIT TO ERROR HANDLING

L4 4 4

: RESET ACCESS VIOL FLAG
: WAS IT SET ?

VIOL FLAG IS SET (BEN/D3-0)

¢ *xx NO, PTE NOT VALID ww=

; EXCEPTION VECTOR TO TO

; xxw YES, ACCESS VIOLATION w#xx
; EXCEPTION VECTOR TO T0

; GET FAULTING VIRTUAL ADDRESS

780
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H1
management 14-Jan-

2Z-ESQAA-124.0 : MMEW _MIC [600,1204] Memory -82 iche 4 Frame H13 Sequence 781 l
: P1W124.MCR 600, 1204] MICRO2 1L(03)  14=J an-82"15:30:16 VAX11/780 M1crocode PCS 01, FPLA OE, WCS124 Page 780
P MMFW .MIC [600.12043 Memory management : BACK-UP GENERAL REGS AND P
:gg}gg =0 ;CALL CONSTRANT BLOCK
:30103 - ; wxx CALL EXCEPTION SET=UP RNT #w+
30104 RCLT63_D. * SAVE FAULTING VA IN °T6°
U OBEC. 0001,003D.0180,F980,0000,0DES :gg}os CALL. J/EXCPIN :
=30107 ;1 : wix RETURN »*+(RALSP] IN LA)
U 08EDL. 0810.0038.0180,F930,0000.0ECA .gg}gg END D_RCLT6] *  GET FAULTING VIRTUAL ADDR.
e
U OECA. 0018,0000.1180.FAF0,0200,0ECB E%g}}% RESPIGVA_LA-KL .43 % DECREMENT STACK POINTER
130114 ; ;
30115 CACHE_DLLONG]. *  PUSH FAULTED VIRTUAL ADDR
U OECB. 0000,003C.0180,3270,0000,0ECC ;gg}}g LAB_RLSP] :
130118 ; :
U OECC. 0810.0038.0180.F938.0000,0ECE :§8%}3 b_RCLT7] *  GET 2ND PARAMETER
30121 :
:30122 R[SPJ&VA LA-KL.4], *  DECREMENT 5STACK POINTER
[u OECE. 0018.0G00.1180.FAF0,0200,002A '%8}5% J/EXCPT2™ * JMP BACK TO IE ROUTINE € PUSH LAST PARA.
;30125 .LIST ;Re-enable full listing




22~ESQAA-124.
: PIW124 . MCR
: ERCODE.MIC [

0 : ERCODE.MIC [600,1204]

600, 1204) MICRO2 1L(03)

600,12041 ERCODE .MIC
;30126
130127
130128
30129

Revision History''
Start of history

;30135
;30136

ERCODE .MIC

113
Fiche 4 Frame [13

———y

14~Jan=-82 Seguence 782
14=-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, W(CS124 Page 781

.T0C "ERCODE .MIC''
.T0C ‘Revision 0.3"'
: P. R. Guilbault

.BIN
NOLIST ;Disable listing of PCS code for quickie assemblies




ZZ-ESOAA-124 0 : _ERCODE.MIC C[600,1204]

U 0880, 1000,003D,B980,3C00,0000,0EDO
U 0881, 0000,2(5C,0180,F800,0000,0D8F

U 0882, 0000,003C,0180,F800,0000,0D8F

Error handlln
: P1W124.MCR 600,1204] MICRO2 1L(03)
: ERCODE.MIC csoé 12041 Error handling

(2232422232222 32d0d223 4334

14~-Jan-82 '16 VAX11/?80 Microcode : PCS 01, FPLA OE, W(CS124
: IB.ERR - IBUF error routine

.TOC ' Error handling : IB.ERR - IBUF error routine'’

. 1 2332323232328 23222228 2434324

: S IBUF ERROR ROUTINE E

AR IR IR IR R A A A TR PR PR PR TR PR TR TR PR YN N )

THIS ROUTINE CHECKS FOR THE FOLLOWING CONDITIONS THAT CAN OCCUR
ON I-BUFFER _MEMORY REFERENCES AND TRANSFERS CONTROL
70 THE ROUTINE THAT HANDLES THE DETECTED CONDITION ON
MICRO-TRAPS.

A) TBUF PARITY ERROR

B) PROTECTION VIOLATION

C) RDS ERROR

D) SBI READ TIMEOUT OR SBI ERROR CONFIRMATION

ALL THESE CONDITIONS ARE FAULTED AND ALL INSTRUCTIONS FAULTED
ARE RETRYABLE

THIS MICRO-CODE IS ACTIVATED WHEN ONE OF THE ABOVE MACHINE CHECKS
OCCUR ON A ]I-BUFFER MEMORY REFERENCE.

THE IRD FIRMWARE TRANSFERS TO THE ENTRY TO THIS ROUTINE,
*'IB.ERR'', WHEN IT DETECTS THAT ONE OF THE ABOVE
CONDITIONS IS PENDING

=00 ¢ CALL CONSTRAINT BLOCK

IB.ERR:
$TOP. 1B :
10LD.Svi D *  SAVE D-REG
CALL. J7EH 1BUF1 *  PUSH RETURN ADDR TO SAVE
;01 ;
J/M.FLT.03 :  MERGE BACK INTO NORMAL FLOW
210 M
J/M.FLT.03 *  MERGE BACK INTO NORMAL FLOW

END

J 13
?5 -82 Fiche 4 Frame J13 Sequence 783

Page 782




22-ES0AA-124. o
: PIW124.MCR 600
: ERCODE.MIC [606 1204)
U OEDO,
U OED1,

U OEDZ2.

U OED3,

U OED4,

U O8FO,

U 08F1,

U 08F4,

U 08F5,

U OEDS5,

U 00C7,

U ODCF,

MICRO2

0000,003C.81F0,2C00,0000,0ED1

0C00,003C,4DF0,2C00,0000,0ED2

0000,003C .8580,3C00,0000,0€D3

0019,2034,1180,F800,0010,0ED4

0019,2134,0980,F800,0010,08F0

0018,0038,F580,F908,0000,0ED9

0000,013C,79F0,2€00,0000,08F &

0000,003C,0180,F800,0000,0E63

0001,603C,0180,F800,0010,0ED5

0000,183C,65F0,2C00,0000,00C7

0019,2034,4180,F800,0010,0ED8

0018,0038,6180,F9D8,0000, 0ED9

: ERCODE.MIC [600,1204]
1204] 1L(03)
Error handling

14-Jan-

=011

30234

Error handli m?s

K13

Q ID[USTACKJ

6 Q,
Q_IDCTBER1]

IDCFPDAI_D

ALU Q.AND.K[.4],
CLKUBCC

ALU Q.AND.K[.2],
(Z'.'I;K LUBCC,

n-82
VAXH/?BO mcrocode
IB.ERR - IBUF error routine

30134 EH.IBUF1:

4

iche 4 Frame K13

READ RETURN ADDRESS OFF OF STACK

GET TBUF ERROR REG #1

WRITE FPD ADDRESS INTO ID-REG

TEST FOR TB PARITY ERROR

TEST FOR PROTECTION VIOLATION
SEI PARITY ERROR?

: BRANCH ON ALU ZERO RESULT (BEN/2)

:00
RCLPTE.PA]_KC[.Al.
J/EH. IBUFS™

;01
Q _IDCPARITY],
27

4

;%% TB PARITY ERROR*#*%

ERROR CODE TO SUMMARY PARA

GET CACHE PARITY ERROR REG
PROTECTION VIOLATION?

: BRANCH ON ALU ZERO RESULT(BEN/Z)

.00
J71B.PROT

;01
ALU Q,
CLKUBCC

WORD,

Q_IDCSBI.ERR],
ACU.N?

;01

ALU_Q.AND.K[.803,
CLKTUBCC,
J/EH. IBUF3

1

RCLPTE.PA) KC.F1,
J/EH. IBUF5™

sxxx  PROTECTION VIOLATION wxx
MERGE INTO PROTECTION CHECK FLOW

TEST FOR CACHE PARITY
SET ALUKN> IF SO

GET SBI ERROR REGISTER
CACHE PARITY ERROR?

NO CACHE PARITY ERROR
SET ALUKZ> IF RDS ERROR

;xx%  CACHE PARITY ERROR xwwx

ERROR CODE TO SUMMARY PARAMETER

Se ce 784
PCS 01, FPLA OE, UCS1S4

Page 783




U OED9, 0014,0038,0180,F9E2,2C00,0EDA  ;

ZZ-ESOAA-124 0 : ERCODE.MIC [600 1204] Error handlm? n-82 iche 4 Frame L13 Se 785
s PIW124 .MCR 600,1204] ICRO2  1L(03) 14-Jan— 5:3 VAX11/780 M1crocode : PCS 01, FPLA OE, W(CS124 Page 784
s ERCODE.MIC [606 12041 Error handling - IBUF error routine
;30235 EM.IBUF3:
: 30236 :
;30237 ALU Q.AND.K[.40], H
+30238 CLKTUBCC. * TEST FOR TIME OUT ERROR
lu OED8. 0019,2134,3180,F800,0010,08F8 :30523 2’ * RDS ERROR?
30241
:gg%zg =0 : BRANCH ON ALU ZERO RESULT (BEN/2)
:30244 00 s#%x*RDS ERROR*#*+
+30245 RCCPTE.PA] KL.CJ, * ERROR CODE TO SUMMARY PARA
lU 08F8. 0018,0038,8580,F9D8,0000,0ED9 gggzg J/EH. IBUF5™ :
130248 ;01 :
130249 ALU_Q.AND.KL.81, * TEST FOR CONFIRMATION ERROR
230250 CLKTUBCC, :
U 08F9. 0019,2134,0180,F800,0010,0900 ;33533:555 22 * IB TIME OUT?
%85?2 =0 : BRANCH ON ALU ZERO RESULT (BEN/Z)
30255 ; 00~ sxxx B READ TIME-OUT ERROR *w+*
30256 RCCPTE. PAJ _KC.D3, * ERROR CODE TO SUMMARY PARAMETER
lu 0900. 0018.0038,8980,F9D8.0000,0ED9 :ggggg J/EH. IBUFS :
+30259 ;01 :
lu 0901, 0000,013C.0180,F800,0000,090C :gg%gg 7? * IB ERROR CONFIRMATION?
Egg%g% =0 : BRANCH ON ALU ZERO RESULT (BEN/2)
30264 ;00 ;#x% B READ CONF IRMATION ERROR *#=*
230265 RCCPTE.PA) KL.D], : ERROR CODE TO SUMMARY REGISTER
U 090C, 0018,0038.8980.F9D8,0000,06D9  :30266 J/EH. IBUF5™ :
LA
{u 090D. 0000.003D.0180.F800,0000,0EED :%8590 CALL,  J/EH.USEQ % IMPOSSIBLE ENTRY IF MACHINE WORKING
30271 EM. IBUFS:
130272 :
30273 RC[PC SVI_PC, :  SAVE PC CONTENTS
230274 VIBA, :
230275 SET NEST .ERR, :

L13

J/EH.RTO3

R




H 13

ZZ-ESOAA-124 0 ERCODE.MIC [600,12041] Error handl1n? 82 Fiche 4 Frame M13 Sequence 786
; PIW124.MCR 600 12041 HICROZ 1L(03) 14-Jan=-82 715:3 VAX11/780 M1crocode : PCS 01, FPLA OE, WCS124 Page 785
s ERCODE.MIC [606 12041 Error handling : Machine check errors

ggg;g .TOC ' Error handling : Machine check errors’’
.30279 J RARRRARRARRARRAAAAARRRARRRRAK

:30280 ; ~ *

230281 :; * MACHINE CHECK ERRORS *

230282 ; =* *

s 283 ; 1233233333328 323233323334 33 332334

230284

gg%gg ;DESCRIPTION:

:'30287 : THIS FIRMWARE 1S USED TO FAULT, ABORT, OR HALT THE INSTRUCTION
‘%8%33 : IN PROGRESS WHEN A MACHINE CHECK OCCURS.

:' 0290 : FAULT: THE INSTRUCTION IS FAULTED IF THE MACHINE CHECK IS NOT
;30291 A CONTROL STORE PARITY ERROR OR A SECOND MACHINE CHECK; OR
230292 IS NOT IN MEMORY MANAGEMENT OR INTERRUPT/EXCEPTION FIRMWARE
.%82232 ; WHEN THE MACHINE CHECK OCCURS.

;30295 : ABORT: AN INSTRUCTION IS ABORTED IF IT IS IN MEMORY MANAGEMENT
230296 OR INTERRUPT/EXCEPTION FIRMWARE WHEN THE CHECK OCCURS, AND
.ggzzgg : ON A CONTROL STORE PARITY CHECKS.

;30299 : HALT: THE INSTRUCTION IS HALTED IF A MACHINE CHECK IS

230300 DETECTED AS HAVING OCCURRED DURING THE ERROR HANDL ING
230301 FIRMWARE, OR ON A DOUBLE SBI CP ERROR, NOTED IN

;30302 IDISBI.ERR<2>]. THE MACHINE IS ALWAYS HALTED IF THE
230303 PROCESSOR IS IN CONSOLE MODE WHEN THE MACHINE

:38% ; CHECK OCCURRS.

:'30306 : FIRMWARE MICRO-TRAP ENTRY POINTS:

;30307 .

;30308

;30309 . THIS FIRMWARE 1S INITIATED BY ANY ONE OF THE FOLLOWING

;30310 ; MICRO-TRAPS A) (S PARITY ERROR

230311 B8) TB PARITY ERROR

;30312 C) CACHE PARITY ERROR

;30313 D) RDS

30314 E) READ TIME OUT

:30315 F) MICRO-SEQUENCING ERROR

:30316

;30317

;30318 OTHER FIRMMWARE INTERFACES

o

:30321 : THIS FIRMMWARE USES THE ‘'MEMORY HANAGEMENT FAULT HANDLING
.%8%5% : ROUTINE'® AND THE ''GENERAL IZE ROUTINE''

:30324 :SPECIFICATIONS:

:30325 ;

.30326

30327 :SEE 'STAR MACHINE CHECK ABORT/FAULT/HALT DESCRIPTION AND
;30328 ;SPECIFICATION® FOR DETAILS ON ERROR HANDLING.




N 13

ZZ-ESOAA-124 0 ; ERCODE.MIC [600 1204] Error handhn? n-82 iche 4 Frame N13 Sequence 787
: PIW124 .MCR 600,1204] MICRO2  1L(03) 14=Jan-82 15:3 VAx11/780 mcrocode PCS 01, FPLA OE, W(CS124 Page 786
: ERCODE.MIC [606 1204] Error handling : Machine check errors

230329 :; CONTROL STORE PARITY ERROR MICRO-TRAP ENTRY
:30330 JRRRRARAEENRRRRARARRRAARRARRKRARARRRRRARRARRA
;30331 10F:
:30332 EH.CSO1: :
;30333 RC[PTE PA]_K[.1], : CS ERROR PARAMETER
:30334 STOP. 1B, H
: 30335 MCT/MEH NOP, : STOP IBUF MEMORY REQUESTS

U 010F, 1018,1138,0580,09D08,0000,0CCB :ggg%g NEST.ERR? : IS NESTED ERROR FLAG SET? ,
:ggggg =101 ; BRANCH ON NESTED ERROR FLAG, (BEN/LAST.REF<NESTED ERROR>)
230340 EH.CS02:;1011 ;*«xNESTED ERROR FLAG NOT SETxn«x
;30341 ID[D Svl D : SAVE ENTRY CONTENTS OF D-REG
;30342 RCLPC. SV] PC PC_VA, ; SAVE PC IN RC-REG
;30343 SET.NEST. ERR ; SET NESTED ERROR FLAG

U 0cc8, 0014,0038,8980,3DE1,2C00,0EDE :gg%zg J/EH.RTO? H
;30346 1N ;**«NESTED ERROR FLAG SET*%x
230347 ID[D SvloD, ; SAVE ENTRY CONTENTS OF D-REG
;30348 : MOVE VA-REG TO PL-REG

lu occF. 0000.003C,B980,3C01,0000,0EDE ;%ﬁg J/EH RTO7 :
;303571 10D: . READ TIMEOUT MICRO-TRAP ENTRY
;30352 JRRRAAREERRARARRARRR YRARANKKRAR
;30353
;30354 EH.RTO1:; :
. 30355 STOP. 1B, H
:30356 MCT/MEM.NOP, ; STOP IBUFFER MEMORY REFERENCES
;30357 RCLCPTE.PA]_O, : ERROR ID TO SUMMARY PARA.

U 010D, 1003,113C,0180,0908,0000,0008 :ggggg NEST.ERR? H
:gggg? =1011 ; BRANCH ON NESTED ERROR FLAG (BEN/LAST.REF <NESTED ERROR>)
;30362 EH.RT02: ;1011 ,**iNESTED ERROR FLAG NOT SETxw«
;30363 ID[D svl D, D_Q, ;  SAVE ENTRY CONTENTS OF D-REG
;30364 RCLPC.SV] PC PC VA, ;. SAVE ENTRY CONTENTS OF PC-REG

R : 30365 SET.NEST. ERR ;s SET NESTED ERROR FLAG

U 0pDB, 0C14,0038,8980,3DE1,<C00,0EDA :%8%29 J/EH.RTO3
;30368 1IN ;xxsNESTED ERROR FLAG SETxr«
230369 ID[D Svl.oD, ; SAVE ENTRY CONTENTS OF D-REG
230370 ;s SET UP VA-REP FOKk SAVING

U GDDF, 0069,003C,8980,3C01,0000,0eDE ;30371 J/EH RTO7 :

;30372 =; END




BM

ZZ-ESOM—124 0 : ERCODE.MIC (600 1204] Error handlin n-82 iche 4 Frame Bl4 Se ce 788
S PTN124 .MCR 600.1204] 0201l 03 E g M 5:30:16 " "VAL11/780 Microeode & PCS 0T, FRLA OF. weides Page 787
: ERCODE .MIC [606 1204] Error handling : Machine check errors
;30373 EH.RTO3:: : DO FAULT SEQUENCE
230374 IDCQ.SV1 D, : SAVE ENTRY CONTENTS OF Q-REG
fu OEDA. 0014,0038.BD80,3DC8,0000,0EDC %ggg RCLVA.SVI_PC * SAVE ENTRY CONTENTS OF VA-REG
130377 :
+30378 MCT/MEM. NOP : INHIBIT ALLOW IB MCT CODE
U OEDC. 0018,0038.1D80,09E8,0000,0EDD :%%g RCLSC.SVI_kEsca *  SAVE ENTRY CONTENTS OF SC-REG
;30381 . H
130382 RCLLC.SVI LC, *  SAVE ENTRY CONTENTS OF LC-REG
U OEDD. 0010.0038.49F0,20C0,0000,0924 :3833343 Q_IDLTRERD] : GET TBUF ERROR REGAO
30385
;30386 = ;00 :
;gg;gg ségffrs.m_o. * SAVE TBERO'S CONTENTS IN RC
lu 0924, 0001.3C30.0180,F9D0,0000,0358 Eggggg CONSOLE .MODE?,J/EH.INIT > GO & DO ERROR INITIATE SEQUENCE
+30391 ;01 :
lu 0925, 0000.003C,0180,F800,0000,0EA9  :30392 J/M.FLT.PRB * GO & SETUP FOR FAULT
130393 * RETURNS TO EH.FI.TO1
;30394
$30395 EH.RTO7:
;30396 H
+30397 RCLVA.SVI PC, 1 SAVE ENTRY CONTENTS OF VA-REG
U OEDE, 0014.0038.49F0.2DC8,0000,0928 ;ggggg Q_IoL18E7D] :
130400 =0
$30401 ;00 : DO ABORT SEQUENCE
.-:;&8% 'EﬁffTE .VAJl_Q, *  SAVE ENTRY CONTENTS OF TBERO
U 0928. 0001.3C3D.0180.F900,0000,0358 Eggzgg CONSOLE .MODE?,J/EH. INIT *
130406 ;01 :
U 0929, 0000.003C.0180.F800.,0000,0EE9 :;{o)zgg N J/EH.ABORT * GO & DO ABORT SEQUENCE




C14

ZZ-ESOAA-124 0 . ERCODE.MIC [600,i204]1 Error handlm? 82 iche 4 Frame (14 Sequence 789
; PIW124 .MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15:3 VAX11/780 Mnrocode PCS 01, FPLA OE, W(CS124 Page 788
: ERCODE.MIC [600.1204] Error handling : Machine check errors

:30409 10C: ; RDS ERROR MICRO~TRAP

:30410 JRRRRRRAAERRRRRRRARAL

: 30411

:30412 EH.RDS: ; H

: 30413 STOP.IB, :

;30414 MCT/MEM.NOP, ; STOP IBUFFER MEMORY REFERENCE

:30415 RCLPTE.PA] 0+K[ 4J+1, : NOTE ERROR ID IN SUMMARY PARA
u 010Cc, 1018,1110,1180,0908,0000,0DD8 '%}9 NEST.ERR?, J/EH. RT02’ ; MERGE INTO READ TIMEOUT FLOW

:30418

230419

;30420 108: ; CACHE PARITY ERROR MICRO-TRAP

230421 JRREAARRFEERERRAKARARARRAAAAKS

230422

;30423 EH.CPE: ; M

30424 STOP IB, MCT/MEM.NOP, > STOP IBUFFER MEMORY REFERENCE

:30425 RCLPTE. PA] _KC.3], ; NOTE ERROR ID IN SUMMARY PARA
u 0108, 1018,1138,0080,0908,0000,0DD8 %82%9 NEST.ERR?,”J/EH. RT02 ; MERGE INTO READ TIMEOUT FLOW

230428

> 30429

;30430 107: ; TRANSLATION BUFFER PARITY ERROR MICRO-TRAP

230435 SERRXRRRETAEXRAARRRRARKAKRRRARRKARRRARARKAK %

230432

230433 EH.TBE: ; :

30434 STOP 1B, MCT/MEM.NOP, : STOP IBUFFER MEMORY REFERENCE

:30435 RCLPTE. PAJ KC.21, > NOTE ERROR ID IN SUMMARY PARA
u 0107, 1018,1138,0980,09D08,0000,0DDB .ggzgg NEST.ERR?, J/EH. RTOZ ; MERGE INTO READ TIMEOUT FLOW

:30438

230435

230440

: 30441 : MICRO-SEQUENCING ERROR(NOT SUPPO-~ TO BE HERE)

hd 42 :t*t*t*tt*t*tttttttt*tttttttttttt*tttt*tt*tt**t*t**tt

230443

;30444 EH.USEQ:

;30445 M.ERROR:; ;

;30446 STOP I8, MCT/MEM.NOP, ; STOP IBUFFER MEMORY REFERENCE

: 30447 RCLPTE.PA] _KC.63, : NOTE ERROR ID IN SUMMARY PARA
U OEEO, 1018,1138,D580,09D8,0000,0CCB ;30448 NEST.ERR?, "J/EH.(S02 ; MERGE INTO READ TIMEOUT FLOW




12-ES0AA-124.0
: PIW124 .MCR 6
- ERCODE.MIC [606 12041

U 0358B,
U 035F,
U OEET,

U OEEZ,

U OEE4,

U OFCD,

U OFCF,

0818,0039,0980,F800,0000,0F 18
0000,003C,6DF0,2C00,0000, 0EET
0000,003C,B980,F800,0084, 6EE2

0801,2024,0180,F800,0000, 0EE4

0801,201C,6580,F800,0084 ,6F CD

0000.003C,0080,F800,0084,8EES

0818,0011,1180,F800,0000,0F 18

; ERCODE.MIC [600,1204]
1204] MICRO2 1L(03)
Error handling

30503

Error handl1n? 14-
14=-Jan=-82 15:3

.T0C '

D 14

n~-82 Fiche &4 Frame 0 guen
VAX11/780 M'icrocode : PCS 01, FPLA 0E, WCS124
: Error handlmg initialize

Error handling : Error handling initialize"’
b 222222282t et dddd sl dessdddsdi st sdssds

4 *
* ERROR HANDLING INITIALIZATION ROUTINE *
® *

L 2i 222 d 2 i st dddadssadttds st issssdsddlsd s

THIS ROUTINE CHECKS THE ERROR FIRST PASS FLAG (EFP),
THE CP DOUBLE SBF ERROR, AND CONSOLE MODE. IF ANY ARE
"ON'* THE MACHINE IS HALTED.

IF T4E MACHINE IS NOT HALTED, THE "EFP'’ FLAG
IS SET AND A TIME-OUT OF APPROXIMATELY 154 MICRO-
SECONDS IS PERFORMED.

CALLING SEQUENCE

CALL, CONSOLE.MODE? J/EH.INIT
OUTPUT & RESULTS

I R RIS A TE A PR YR PR PR N R NN N FN FA NN X

IDCFAULT<25>] BIT SET
BRANCH ON NOT CONSOLE MODE (BEN/PSL.MODE <-CONSOLE.MODE>)

=11011

EH.INIT:;11011

s #%*CONSOLE MODE#+*
ERROR CODE FOR ERROR PARK.

D_k[.2],
CALL. J/M.CNSL GO € HALT MACHINE
;11111 :
Q_IDCFAULT] ; GET "EFP'* BIT
=; END
SC_K[.193 ’ ; SETUP MASK TO TEST 'EFP' BIT
’ D_Q.ANDNOT .MASK ~ ; TEST TO SEE IF "EFP'* IS SET
’ D_Q.ORNOT.MASK, :
ST K[.10]. * SET "EFP’’ BIT POSITION
D-RE.0? : WAS IT SET?
=101  ; BRANCH ON D.NE.O, BEN/SIGNS
;101 :
SC_SC+K[.3), ; SETUP MASK TG RESET FAULT
J/BH.INIT] : POSITION IN D-REG
1M sasxx"EFP'' BIT SETwxx

.
4

D_0+K[.4]1+1, H
CKLL J/M. CNSL ;
END

ERROR CODE FOR HALT
GO & HALT
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E 14
12-ESOAA=124.0 ERCODE MIC [600,1204] Error handLIn?S -82 Fiche 4 Frame E14 Sequence 791

. P1W124.MCR 600,1204) MICRO2 1L(03)  14~Jan=-82 ANVAX11/780 Microcode : PCS 01, FPLA OE, WCS'24 Page 790
: ERCODE.MIC £600.12043 Error handling : Error handl1no initialize
:§8§8§ EH.INIT1:
U OEES. 0801.0034,0180.F800,0000,0EE6 E%%g D_D.AND .MASK : RESET BIT IN <FAULT> POS.
30508 : :
U OEE6. 0000,003C,6D80,3C00,0000,0EE8 ;ggggg IDLFAULTI_D : SET “EFP'* BIT IN IDLFAULT]
+30511 :
230512 b_KC.3FF3 : SETUP COUNT FOR TIMEOUT
U OEE8. 0818,0038.8180,F800,0000,0FD7 ;ggg}z J7ER.IN:TS
Eggg}g =101  ; BRANCH ON D.NE.O. BEN/SIGNS
*30517 EH.INIT2::101 ;*%*COUNT EQUAL ZERQO**+
U OFDS. 0000,003E.0180.F800.0000,0001 ;ggg}g RETURN1 : RETURN TO CALLING ROUTINE
30520 en.1~173 1N :
30521 p-x[.13. *  DECREMENT TIMEOUT COUNT
lu OFD7. 0819.0D00,0580.F800,0000,0FD5  :30522 o TNE.0?.J7EH. INIT2 * IS IT ZERO?

;30523 =; END




lu oEe9.

|U OEEA,

U 091C,
U 091E,

U OEEB,

U OEFO,

U OEF1,

U OEF2,

7Z~=S0AA-124.0 : ERCODE.MIC [600,1204]
; FIW124.MCR 600,1204] MICROZ 1L(03)
: ERCODE.MIC {600,1204] Error handling

0810,0038,0180.F958,0000.0EEA

0019,0030,CDp80,F9D8,0000,091C

0010,0039,01€0,F960,0000,0EB8
0000.003C,31F0,2C00,0000,0EEB

0000,003C,7950,F800,0084 .6EF0

0€00,003C,81F0,2C00,0080,CEF1

0€00,003C,0180,3400,0080,CEF2

0000.003¢,0180,3400,0080,CEF3

Error handlin
14-Jan-82

:30574
;30575

: Error snapshot routine
.TOC ' Error handling

4
.
»
.
L
L[4
.
[ 4

? 14~Jan-82 . F
5:30:16 ~ VAX11/780 Microcode : PCS 01, FPLA OE, WC

iche 4 Fframe F14 Seguence 792
S124

: Error snapshot routine'’

(2 222222 2sddtd sl aldesdssdiidilsdes sy

ERROR SNAPSHOT ROUTINE

L 4
b 2222282222282 222 2322213322222 32+4

:IF ABORT SEQUENCE, ENTRY @ EH.ABORT
;IF FAULT SEQUENCE, ENTRY @ EH.FAULT

s THIS ROUTINE LOGS OUT ONTO THE STACK THE PARAMETERS AND INFO
SRELATED TO THE ERROR CONDITION BEING HANDLED. THIS INCLUDES
:SNAPSHOTTING THE MACHINE STATE, LOGGING THIS STATE ONTO THE
;STACK, AND RESETTING SBI.ERR<CP TIME OUT FLAGS>, CACHE PARITY,

.
.

EH.ABORT: ;

D

R

:0t .
Q

AND TBER1 ID-REGS.

_RCLPTE.PA]

e 8,

CLPTE.PA]_D.0R.KL.FOJ

00
RCLPC.SV],

CALL, J/BAKUP.PC

EH.FAULT:
Q

§

DO N

i
D
s

i
S

;01

_IDLCES]

C_kL[.30]

C_SC+1,

_gD(USTACKJ,

D(S0)_D.
T_SC+1

D(SC)_D,
C_SC+T

LX)

Qo 0,0, 0,

LI N N

THEN AN EXCEPTION IS TAKEN(MACHINE CHECK).

GET SUMMARY PARAMETER

NOTE ABORT IN SUMMARY PARA.

LOAD Q-REP WITH SAVED PC VALUE
GO BACK-UP PC TO BEGIN OF INSTR.

GET CPU ERROR STATUS REGISTER

SET UP ADDR FOR IDCT1]

SETUP ADDR FOR T1
GET TRAPPED U-ADDR
MOVE CES TO D-REG

SAVE CES IN T1

SAVE U-ADDR IN T2
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12-ESOAA=124.0
; P1W124.MCR 600
: ERCODE.MIC teoé 12043

U OEF3,

U OEF&4,

U OEFS,

i) OEF8,

U OEF9,

lU OEFA,

{U OEFB,

U OEFC,

U OEFD,

U OF00,

U 0F01,

0810,0038,89F0,2D48,0000,0EF4

0€00,003C,0180,3400,0080, CEF5

0810,0038,0180,3550,0080,CEF8

0000,003C,018C,3400,0080,CEF9

0000,003C,4DF0,2C00,0000,0EFA

0c00,003C,69F0,2C00,0000,0EF8B

0€00.003C,0180,3400,0080,CEFC

0000,003C,0180,3400,0080,CEFD

0000,003C,79F0,2C00,0000,0F 00

0€00,003C,65F0,2€00,0000,0F 01

0000,003C,0180,3400,0080,CF02

s ERCODE.MIC [600,1204]
1204] MICRO2 1L(03)
Error handling

G 14

Error handlin

b _RCLVA.SV].
Q_IDCD.SV]

ID(SC) D,
SC SC+1

ID(sSC) D,
D_RCLPTE.VA],
ST_SC+1

iD(sc) o,
SC_SC+T

Q_IDLTBER12

b_q,
Q_IDCTIME .ADDR)]

IDéSC) D,
St Sc+1

ID(sC)_ D,
SC_SC+T

Q_IDCPARITY]

D_a,
Q_1DLSBI.ERR]

ID(SC) D,
SC_SC+T

LA TR TR X LX)

LR YR X3 X

che 4 Frame G14 Sequence 793

14~Jan-82 Fi
14-Jan-82 ?5:30:16 VAX11/780 H1crocode : PCS 01, FPLA OE, WCS124
: Error snapshot routine

GET VA/VIBA SAVED CONENTS
GET SAVED D-REG CONTENTS

SAVE VA/VIBA IN T3

SAVE D-REG_SAVED CONTENTS IN T4
GET SAVED TBERO CONTENTS

SAVE TBERO IN T5

SAVE TBER1 IN T6

SAVE TIME OUT ADDR IN T7

SAVE CACHE PARITY ERROR REG
IN T8
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U 0FO2,

U OFO3,

U OF04,

U 092C.

{U 092D,

U 0888.

U 0889,

U 088A,

1) GFO6,

J OF08,

U 0F09,

22-ES0AA-124. o
; PTW124.MCR*600
: ERCODE.MIC [606 1204]

0C10,0038,79C0, 3058, 0000, 0F03

0019,2034,61C0,3400,0090, CFO4
0819,0134,4580,F800,0000,092C

0019,0030,9180,F980,0000,0888

0F19,0030,9180,F980,0000,088A

0000,003D,1980,F800,0084,6F10

0818,0038,4D80,F800,0000,088A

0811,0030,7980,F958.0084 . 6F 06

(810,0038,0180,3530,0080.CFO8

0F00,003C,6580,3C00,0000,0F 09

0000,003C,4D80,3C00,0000,0938

: _ERCODE.MIC [600 1204]
1204] ICRG2  1L(03)

Error handling

H 14

Error handlln? 82 Fiche 4 Fframe H g
14=Jan-82 715:30 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 793
: Error snapshot routine
: 30622 H
:ggggz 0 RC(PTE PA], . GET SAVED ERROR PARAMETER
;30625 IBERARITY] D ; RESET PARITY <15
: 30626
: 30627
: 30628 0 C.AND.K[.F], CLK. UBCC.. TEST FOR CP TIME OUT TAKEN
;30629 15(SC) D, SAVE SBI ERROR REG IN T9
: 30630 SC_SC+T :
: 30631
: 30632 : H
;30633 D_D.AND.K[.8000], s AND OUT ALL BUT ENABLE BIT
:3 06306345 27 : WAS TRAP CP RD TIME OUT?
:30636 =0 ;00 s *%x NOT RD TO U-TRAP =*
;30637 RCLT62 D.OR.KL.1F00], ; SETUP TO RESET RD TIME OUT BIT
;30638 J/EH.FLT7 :
;30639
;30640 ;01 :
;30641 RCLT6]_D.OR.KL.TFQO], ; SETUP TO R SET RD TIME OUT BIT
: 30642 D_0. . ZERO FOR PE. "ING INTERRUPT FLAG
;30643 J7EH.FLT9 :
: 30644
: 30645
;30646 =00
:30647 EH.FLT7:;00 : GO SEE IF PENDING ERROR INTERRUPT
: 30648 SC_KCZEROJ, :
: 30649 CACL. J/EH.PUSH :
;30650
> 30651 ;01 ;***ERROR INTERRUPT PENDING***
:3822% D_KL.FFOO] ;s FLAG NOTING PENDING ERROR INTERRUPT TO D
:30654 EH.FLT9::;10
: 30655 D_D.OR.RCLPTE.PA]. FINISH SETTING UP SUMMARY REG
: 30656 Sf_K[.SOJ : SET UP TO WRITE TO
;30657 =: END
;30658
: 30659 : :
230660 D RC[T6J ; GET RESET PARAMETER FOR SBI.ERR REAf
230661 I1D(SC : SUMMARY PARA /T0
;30662 sc_sc+T :
: 30663
: 30664 : :
.38222 605581.ERRJ_D, : RESET CP TIMEOUT AND ERROR CONF IRMATICN
;30667
;30668 H :
;30669 IDCTBER1I_D : RESET TBER1




22-ESOAA-124. 0
. PTW124.MCR 600,1204] MICRO2
: ERCODE.MIC [606 12041

U 0938, 0018,0039.1180,F980,0000,0DE5

U 0939, 0000,003C,7980,F800,0084,6890

u 0890, 0000,003D,D980,F800,0084,8F10

U 0891, 081B,0011,1180,F800,0000,0F18

U 0892, 0818,0038,7580,F800,0000,0893

U 0893, 0019,0030,01C0.F800,0000,08A0

U 0BAO,

0000,003D,7980,FA70,0084 ,6F13

U OBA1, 0818B,0011,1180,F800,0000,0F16

U 0BA2, 0818,0038,9180,F800,0000,08A3
U 0BA3, 0800,003C,3DF0,2€00,0000,0F0A
U OFOA,

081D,0030,ED80,F800,0084 ,6F0B

U 0FOB, 0000,003C,3D80,3C00,0000,0CF7

s ERCODE.MIC [600,1204]
1L(03)
Error handling

Error handlin? 14-Jan
14~Jan-82 15:30:16

0

00

=00

114

~82
VAx1‘/780 M1crocode :
: Error snapshot routine

e 4 Frame I14
PCS 01, FPLA OE, W(CS124

;00
RCLTO1_KC.41,
CALL, ~ J/ZEXCPTN

; EXCEPTION VECTOR TO RCLTCI
;. GO TO EXCEPTION HANDLING ROUTINE

;01
SC_K[.30]

: RETURN FROM EXCEPTION_HANDL ING
: START SETUP OF SC TO 3A (HEX)

: 00
SC_SC+k[.9],
CACL., J/EH.PUSH

;01
D_0+K[.41+1,
CALL,J/M.CNSL

PUSH INFO ONTO STACK

s ***xERROR WHILE PUSHING**«»
: HALT MACHINE

5'kE.203

Q_D.OR.K[.81]

s ***PUSHED INFO OK%xx
; START SETTING UP LENGTH PARA

FINISH SETTING UP
LENGTH PARAMETER (40)

e 0,

;00
LAB SPJ
C KC.3
CAtL J/EH.PUSHS

;01
D_0+K[.4]+1,
CALL .J/M. CNSL

5'kE. 17003

ID[PSLJ D,
J/ZEXCPT3

GET STACK POINTER
PUSH COUNT ONTO STACK

e By 0 0,

s***ERROR WHILE PUSHING**=*
: HALT MACHINE

s***PUSHED INFO OKx#*
: START DEV. **1F'’ FOR IPL
; GET PSL

; SET_IPL FIELD TO °'1F'’
; GO BACK INTO EXCEPTION FLOW

UPDATE PSL WITH IPL=1F
; (SPECIAL ENTRY FOR ERROR HANDL ING)

Sequence 795
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ZZ-ESQAA~124.0

U OF10,
FU OF11,
U 0F12,

U 093C,

U 093D,

U ODEB,

U ODEF,

0000,003C,65F0,2€00,0000,0F11

0019,2034,9180,F800,0010,0F12

0000,013C,3D80,F800,0014,493C

0000,003E.,0180,F800,0000,0001

0000,123¢,0180,F800,0000,0DEB

0000,003C,01F0,2670,0000,0F13

0F00,003E,0180,F800,0000,0002

: ERCODE.MIC tsoo 12041
: P1W124.MCR 600,1204] 1CRO2
- ERCODE.MIC [600.1204]

1L(03)

Error handling

Error handlin

J 14
? 14-J n-82 Fiche 4 Frame J14 g
14~Jan-82 15:30:1 VAX11/780 M1crocode : PCS 01, FPLA OE, WCS124
: Push p\rameters

.T0C ' Error handling : Push parameters’'
; PUSH PARAMETERS ON STACK & CHECK FOR SBI ERRORS

SRRARRARARARRAANAAAARKARARRAAAARARRAAAAR A AN AR AL A®

THIS ROUTINE PUSHES IDCT0-T9] REGS ON TO THE STACK.
IT FIRST CHECKS TO FIND OUT IF THERE IS A PENDING SBI

LI FE TR X

WITHOUT PUSHING THE NEXT ID REGISTER.
ROUTINE CALL SEQUENCE:
A) IF TO CHECK FOR PENDING SBI ERROR ONLY
tstﬁtE:J/EH.Pusu
B) TO PUSH, AREAS & SBI ERROR CHECK ON EA ONE

SC_KC.39],
CALL., J/EH.PUSH

;ROUTINE EXITS: RETURN1, SBI ERROR PENDING EXIT

Ve Ve Ve %000 % % %

H RETURNZ2, FINISHED SUCCESSFULLY (NO PENDING ERROR)

EH.PUSH: ; ; DEVELOP MASK TO CHECK FOR PENDING
Q_ID[SBI.ERR] : GET SBI ERROR REG TO TEST

ALU Q.AND.KC.1F003, * TEST FOR TIME OUT
CLKTUBCC * SET ALU.Z IF NO ERRORS

EALU SC.ANDNOT.KL.EF1, -
CLK.0BCC.2? * TEST FOR EXIT CONDITION

=0 : BRANCH ON ALU.Z (BEN/2)

:00 ;*%sNO, SBI PENCING ERROR DETECTED**»
RETURN1 : ERROR RETURN TO CALLER

;01 :

EALU.Z? : COMPLETION EXIT? (SC=30) HEX
=; END
=1011 : BRANCH ON EALU.Z (BEN/ALU <EALU.Z>)

EH.PUSH3:1011
@ ID(SC) : GET NEXT PARA TO PUSH
LAB_RCSP],J/EH.PUSHS ~ : LOAD STACKPOINTER INTO LAB-REG

61(1)11 ;xxxEXIT CONDITION*=+
RETURN? * 0K RETURN

ERROR. IF THERE IS, A PENDING SBI ERROR, THE ROUTINE IS EXITED

uence 796
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U OF13,
U OF18,

U 0F19,

{U 0940,

U 0941,

U OF1A,

U OF1B,

ZZ-ESOAA-12%.0 : ERCODE.MIC [600,1204]
: PTW124.MCR 600°1204] MICRO2
+ ERCODE.MIC t606 12043

0€18,0000,1180.FAF0,0200,0F18
0000,003C,0180,3000,0000,0F19

0000.003C,65F0,2€00,0000,0940

0019,2034,0980,F800,0010,0F1A

0000,003C,0580,F800,0084,AF10

0000.013C,65F0,2C00,0000,0940

0010,0038,0180,F961,2A00,039F

K 14

Errcr handlin

1L(03)
Error handling

30773

30809

EH.PUSHS5: ;

D_Q,
RUSPIRVA_LA-KL.4]

CACHE_DCLONG]

Q_IDCSBI.ERR]

.

? 14-Jan-82 iche 4 Frame K14 Sequence 797
14-Jan-82 15:30:16 VAX11/780 h1crocode : PCS 01, FPLA OE, WCS124
: Push parameters

MOVE PARA TO D-REG
PUSH STACK ADDRESS +4

PUSH PARA ONTO STACK

GET SBI ERROR REGISTER

i3 23822222 2ddReddeadssts st s st sssessisds s ds

TEST TO SEE IF SBI BUSY

*x%SB] NOT BUSYw%x
GO TO NEXT REGISTER
GO & SEE IF SBI ERROR OCCURRED

GET SBI ERROR REG AGAIN
WAS SBI NOT BUSY?

GO TO HALT LOOP

s = Patch no. 023. PCS OF19 trapped to WCS 115A =
; 1 233822 3233 3348234323 2232323233833 ¢33 8333233882333 3223343 282+
=0 ; SHANCH ON ALU.Z (BEN/2)
EH.PUSH7: :00- :
ALU_Q.AND.K[.2], :
CLXTUBCC, :
J/EH.PUSHS :
;01 :
SC_SC-k[.1], :
J/EH.PUSH :
=;END
EH.PUSH9: ;
o IDISBI.ERR],
L s /EH PUSHI
M.CNSL: ; M
PCEVA RCLPC.SV], :
CLR.NEST.ERR, :
J/HALT .ERR :
LLIST ;Re-enable full

listing

Page 796




L 14

ZZ-ESOAA-124 0 . CNSL .MIC [600,1204] CNSL.M 14-Jan=-82 Fiche 4 Frame L14 Sequence 798
P1W124.MCR 600,1204] MICRO2 1L (03) 14-Jan-82 15:30:16 VAX11/780 M1crocode : PCS 01, FPLA OE, WCS124 Page 797
: CNSL  .MIC [600.1204] CNSL.MIC
;30810 .TOC  ''CNSL.MIC'
;30811 .TOC ‘Revision 1.2"
;30812 P. R. Guilbault
:30813
;30814 .NOBIN o
;30815 .T0C ' Revision History"'

-3081% ; 00 Add PLNK2.MIC and HER MIC code here

230817 : 01 Remove absolute j
+30819 : Start of history

;30821 .BIN . .
;30822 .NOLIST ;Disable listing of PCS code for quickie assemblies




M

99
Page 798

ZZ-ESOAA-124 0 : CNSL .MIC [600,1204] Console interface 14-Jan-82 Fiche 4 Frame M14 Se
: P1W124 . MCR 60012043 MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 Hicrocode : PCS 01, FPLA OE, W(CS124
: CNSL .MIC £600,1204] Console interface : DESCRIPTION

;30823 .TOC o Console interface : DESCRIPTION''
e

+30826 :MICRO-CODE ROUTINES TO SUPPORT CONSOLE SOF TWARE.
130827 “ROUTINES EXPECT DATA IN RXDB, AND IN IDCT11,IDLT2]
+30828 *AND THEY RETURN DATA IN TXD8. STATUS IN IDLD.SV1,
30829 *AND ADDITIONAL INFORMATION IN IDLT3].

30830 *PC IS USED WHENEVER R15 IS REFERENCED.

:ggg; :NO EFFORT IS MADE TO SAVE INTERNAL REGISTERS,
+30833 ;INFORMATION AND PARAMETERS NEEDED FROM THE CONSOLE.
+3083% *ARE LOADED IN IDLRXDB] AND IDCT1],IDCT2].

30835 *RESULTING DATA IS LOADED IN IDLTXDB] AND IDCT33,
:ggggg SAND STATUS INFORMATION IS LOADED IN IDLD.SV].
Egggg sROUTINE: START-ADDRESS: PARAMETERS: (* MEANS SUPPLIED BY CONSOLE)
30840 .EXAHINE MEMORY 120 IDCT13=BYTE/WORD/LONG-PARAMETER *
230841 IDCRXDBI=VIRTUAL ADDRESS *
*30842 - IDCTXDBI=MEMORY DATA
230843 - IDCT3J=PHYSICAL ADDRESS
‘%332"# : IDCD.SVI=STATUS-CODE
230846 Zosposn MEMORY 121 IDCT1]=BYTE/WORD/LONG-PARAMETER *
230847 IDCRXDBI=VIRTUAL ADDRESS *
230848 - IDCT2]=MEMORY DATA *

130849 IDCTXDBI=PHYSICAL ADDRESS
:ggggg : IDCD.SVI=STATUS~CODE

30852 stm GEN.REG. 122 IDLRXDBI=REGISTER NUMBER *
.ggggg : IDCTXDBI=REGISTER DATA
30855 :DEPO.GEN.REG. 123 IDCRXDBI=REGISTER NUMBER *
:ggggg : IDCT2I=REGISTER DATA *
*30858 -EXAM.PROC.REG. 1264 IDCRXDBI=REGISTER NUMBER *
:ggggg : IDCTXDBI=REGISTER DATA
130861 :DEP.PROC.REG. 125 IDLRXD.J=REGISTER NUMBER *
130862 - IDCT 23=REGISTER DATA *
;30863

:30864 :CONTINUE 127

:30865

'%8@"?‘} *QUAD-CLEAR 129 IDCRXDBI=QUAD-ADDRESS *
:30868 :SBI-UNJAM 12A

.
[ 4

—_—— e



N 14
Z-ESOM-124 0 ; CNSL .MIC [600,1204] Console interface 14-Jan-82 . Fiche 4 Frame N14 Sequence 800 ‘
: PIW124.MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, W(CS124 Page 799
; CNSL .MIC [606 1204] Console interface : HALT AND CONTINUE
%88;(1) .TOC ' Console interface : HALT AND CONTINUE''
130872 =11110
*30873 HALT.INST: RCCTOI_KC. 101, :  ERROR-CODE
{u 039€. 0018.0038.6580.F980.0000,08FC :ggg;g J/EXCPT * HALT-INSTR. NOT IN KERNEL MODE
130876 HALT.ERR: ’
: +30877 IDED.SVI_D, : SAVE ERROR-CODE
{U 039F. 1000.003C.B980.3C00,0000,00FF :ggg;g STOP. I8 :
*30880 OFF: ’
230881 HALTLOOP:
30882 TRAP.ACCL13]. : TRAP THE ACCELARATOR
30883 CID/ACK, % SET CONSOLE ACKNOWLEDGE FLAG
lu 0OFF, 0000,008C.G080,1400,0000,00FF ;gg% J/HALTLOOP * STAY IN LOOP UNTIL MAINT. RETURN
130886 127: )
230887 CONS.CONT:
;30888 : : xxxCONTINUE* =
+30889 VA_PC,LONG, :
+30890 FLOSH.IB, * CLEAR INSTRUCTION BUFFER
30891 AC.LOW?, : TEST FOR LOW POWER
lu 0127, 2¢14,0E38,0780,F800,4200,0FD8 :gggg% J/7CONT1
3%83% =011  :BRANCH ON AC LOW ’
‘30896 CONT1: START.IB, *  RESTART INSTRUCTION BUFFER
30897 CID/CONT.
[u 0FDB, 3000,1¢3C.0180,1C00,0000,03DC :38333 CONSOLE .MODE?,J/CONT3 : TEST COMPATIBILITY MODE
130900 CONT2: INMIBIT.IB. * HOLD INSTRUCTION BUFFER
130901 LONG,AC .LOW?, * TEST AC-LOW FLAG
U OFDF, 0000.0£3C.0180,0800,0000,0FDB ;ggggg J/7CONT1
Egg&g =11100 :BRANCH ON COMPATIBILITY-BIT OF PSL
*30906 CONT3: [0AD.IB, *  LOAD NEW DATA
U 03DC, 0000,903C.0180,6005,0000,0762 ;gg%g PC_PC+2.J/1RD11 * ADJUST PC INCOMPATIBILITY MODE
+30909 CID/CONT, : CLEAR CONSOLE MODE
U 030D, 0000,003C.0180,1C00,0000,00AB ;ggg;? J7IB.FILL
230912 CID/CONT, *  CLEAR CONSOLE MODE
U 03DE, 0000.003C.0180,1C00,0000,00AB '%83}2 J7IB.FILL
*30915 CID/CONT, : CLEAR CONSOLE MODE
U 03DF, 0000.003C.0180,1C00,0000,00A8 ;30916 J7IB.FILL ;
i




815

27-ESOAA-124.0 : ONSL .MIC [600,1204] Console interface 14-Jan-82 iche 6 Frame eguenc
: P1IW124.MCR 600,1204] MICRO2 10(03)  14-Jan-82 15:30:16  VAX11/780 mcrocode PCS FPLA 0E. WCS1 Page 800
: CNSL .MIC [606 1204] Console interface : EXAMINE MEMORY
ggg}g .T0C ' Console interface : EXAMINE MEMORY'’
130919 120:
130920 EXAMIN: ; :  *««EXAMINE MAII’ MEMORY®#+
lu 0120, 0000,003C.CSFC.2C00,0000,0F20 %83‘3} o IDCT1],LONG > GET BYTE.WORD,LONI—PARAMETER
130923 |’> LONG, > TEST LOW ORDER BITS
) 30924 Q thxoBJ > GET VIRTUAL ADDRESS
U 0F20, 0C14.0033.15F0.2DE0,0000,0F21 :ggg%g R'C[PC sv] PC : SAVE PC IN RC
130927 SET.NEST.ERR, S SET NESTED ERROR BIT
230928 VA_Q,LONG, * LOAD VA WITH ADDRESS
+30929 sc k.93, *  SHIFT-VALUE FOR PTE
U OF21. 0001.2C3C.D980.F800,2E84,6FE4 .-gggg? BER/MUL : TEST FOR BYTE,WORD ,LONG
E;ggg% =100 %mcu ON LOW TWO BITS OF PARN'E'TER IN IDCT1]
130934 DIBYTE] CACHE. : READ BYTE
+30935 ALU K[.3FFJ.
30936 RCLTOJ ALU.RIGHT, : GET VIRTUAL ADDRESS MASK
U OFE4, 0058,8038.8180.4180,0000,0948 ;ggggg J(/)EXM PTE * GET PTE
. . *
230939 DCWORD] CACHE. ; READ WORD
: 30940 ALU KL.3FF1]. :
130941 RCETOJ_ALU.RIGHT, > GET VIRTUAL ADDRESS MASK
U OFES, 0058,4038,8180.4180.0000,0948 gggzg J/EXM ~PiE * GET PTE
c . *
230944 DLLONG] _CACHE, * READ A LONGWORD
:30945 ALU K[.3FF], ;
; $30946 RCCTOJ_ALU.RIGHT, * GET VIRTUAL ADDRESS MASK
U OFE6, 0058.0038.8150,4180,0000,0948 30947 J/EXAMPTE : GET PTE




s CNSL

lu 0548,

U 0949,
U OF22.

U OF23,
U OF24,

U OFES8,
U OFEC.

U OFED,
U OFEE,

U OF25,

ZZ-ESOM-'IZ‘. 0 :
: PIW124.MCR 600,1204]

CNSL
-MIC [600,1204]

0011,2035,10€0,3001,0000,0F 22

0000,003C, CD80,3C01,2800,0439
0001,203C,49F0,2080.0000,0F23

0879,2034,0580,F800,0000,0F24
0000,193C.15F0,2C00,0000,0FE8

0C10,003A,65F0,2061,0200.0001
0000,1C3p,0180,F800,0000,023C

0811,0034 ,D9F8,F978,0084 ,6FEE
0D010,0038,0180,F961,0200,0F25

0811,0032,65F0,2000,0000,0001

.MIC [600,1204]
MICRG2 1L(03)
Console interface

c15

Console interface 14-Jan-82

14~Jan-82 15:30:16

: EXAMINE MEMORY

=0
EXAM.PTE :

iDCTXDB] D.LONG,
Q0 AND RcET03,

PC_V.
CAEL J/GET .PTE. CONS

bc VA CLR nesr ERR,
I0C135_D
J/CONST. HALT

GET.PTE.CONS
RC[TOJ Q,Q_IDLTBERO]

ALU_Q.AND. xc 13,
D _ALU.LEFT?2

Q_IDCRXDB],D3-0?

=000 :BRANCH ON LOW BIT OF TBERO
ﬁ‘a"‘é LSS LRk,
RETU!N
=100 CALL ,PSL.MODE?,J/GET.PTE
=101 §c K[.93.
D _D.AND. RCCPTE.MASK3,Q_0
=110 PczVA RCCPC.SV,D_DAL.SC
=;END

D D.OR.RCLTO],
Q_IDISBI.ERR],RETURN1

.

F
VAX11/780 Mi crocode

([ FE TR FE TR FE PN YN X1

e & Frame

€15

Se ce
: PCS 01, FPLA OE. ch1gl.

SEND MEMORY CATA TO CONSOLE
MASK OUT 9 LOW BITS OF VIRTUAL ADDR

GET PAGE-TABLE ENTRY

CLEAR NESTED ERROR BIT
SEND PHYSICAL ADDRESS TO CONSOLE

SAVE LOW 9 BITS OF ADDRESS

SHIFT MM-BIT INTO BIT 2
TEST IT, GET VIRTUAL ADDRESS

s RESTORz PC
RETURN ORIGINAL ADDRESS IN D
MEMORY MANAGEMENT IS OFF

CALL CHUCK'S ROUTINE

MASK OUT FORMER MBZ-FIELD
RELOAD PC, SHIFT PTE INTO HIGH BITS
OR IN THE BYTE NUMBER

02
Page 801




s CNSL

ZZ-ESOAA-124 0
: PIW124.MCR 600

lu 0121,

lu OF28,

lu OF29,

U OF2A,

U OFF&,

U OFF5,

U OFF6,

U 0950,

Yo
.MIC tsoé 12041

0000.003C,C5F0,2C00,0000,0F28

0C14.,0038,15F0,2DE0,0000,0F 29
0001,203C,C9F0,2C00,2E00,0F 2A

0C00,0C3C,D980,F800,0084 ,6FF4

0058.8038.,8180,3180,0000,0950

0058.,4038,8180,3180,0000,0950

0058,0038,8180,3180,G000,0950

0011,2035,01¢0,F901,0000,0F 22

.MIC [600,1204]
MICRO2 1L(03)
Console interface

: 30985
: 30986
: 30987
: 30988

D15

Q _Q.AND.RCLTO],
PT_VA.,LONG,
CALL,J/GET.PTE.CONS

Se e Ne N,

Console interface 14-Jan-82 iche 4 Frame D15
14-Jan-82 :30:16 VAX11/780 M1crocode : PCS 01, FPLA OE., WCS1
: DEPOSIT MEMORY
.TOC ' Console interface : DEPOSIT MEMORY''
121:
DEPOSIT:
; : CONSOLE DEPOSIT MEMORY ROUTINE#*x
IDCT1],LONG . GET STATUS DATA
6 ,Q_IDCRXDB],LONG, *  GET VIRTUAL ADDRESS
thpc SVI_PC : SAVE PC
SET.NEST.ERR, * SET NESTED ERROR BIT
VA_Q,LONG, : LOAD ADDRESS FOR DEPOSIT
Q _Io€T21 :  GET DATA
D 0.LONG, *  GET DATA READY FOR MEMORY
sT k[.9], ; SHIFT VALUE FOR PHY:ICAL ADDRESS
BER/MUL :  TEST PARAMETER
=100 o0
CACHE_DLBYTEZ. * WRITE A BYTE
ALU KT.3FF1, :  GET MASK-CONSTANT
RCLTOJ ALU.RIGHT, : GET VIRTUAL ADDRESS MASK
J/DEPPTE : GO GET PTE
;01 :
CACHE_DLWORD]. > WRITE A WORD
ALU KT.3FF1, ;  GET MASK-CONSTANT
RCCTOJ ALU.RIGHT, : GET VIRTUAL ADDRESS MASK
J/DEPPTE ; GO GET PTE
;10 ;
CACHE_DCLONG], : WRITE A LONG
ALU KT.3FF1, ;  GET MASK-CONSTANT
RCCTOJ ALU.RIGHT, : GET VIRTUAL ADDRESS MASK
J/DEPPTE : GO GET PTE
f:END : :
DEPPTE: :

GET BYTE :4MBER
RELOAD PC
GET PAGE TABLE ENTRY

guence 803

Page
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s CNSL

lu 0951,

U 0954,
U 0955,

U OF2B,

U OF2C,

U 0958,
U 0959,

ZZ-ESOAA-124 0 CNSL MIC [6&0 1204]
; PIW124.MCR 600,1204) ICRO2

E 15
Console interface 14~Jan-82 Fiche 4 Frame E15

1L(03)

-mIc £600, 1204] Console interface

0000.,003C,1D80,3C€00,2800,0955

0019.0034,4580,F800,0010,0F2C

0019,2034,0980,F800,0010,0F28

08A1,213C.65F0,2C00,0000.0954

0818,0138.0980,F800,0000.0958

0000,003C.0180,F800,0000,039F
0F00,003C.0180,F800,0000,039F

Sequence 804
14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, UCS134 Page 803

: DEPOSIT MEMORY
:RETURN HERE WITH D=PHYSICAL ADDRESS
DEP.PTE.{: :
CLR.NEST.ERR, ; CLEAR NESTED ERROR BIT
IDCTXDBI_D,J/DEPOS.30 * SEND PHYSICAL ADDRESS TO CONSOLE
=0 Z-Bamcn ON ALU Z-BIT ’
DEPOS.3:" :
ALU_D.AND.K[ .80001, : BIT 1=1, SO SBI IS NOT BUSY
CLKZUBCC,J/DEPOS. 5 * CLOCK CP TIME-OUT BIT
oepos.so. :
ALU_2.AND.KC.23.CLK.UBCC, : CLOCK SBI BUSY BIT
J/7DE>0S.4
DEPOS.4:" Q_IDCSBI.ERRI,ALU_Q,  : READ SBI ERROR REGISTER AGAIN
D_ALU.LEFT3 : SHIFT BIT 12 INTO POSITION 15
Z7.J/DEPOS. 3 *  TEST SBI BUSY BIT
DEPOS.S:" :
D_K[.22,2? : TEST CP TIME OUT BIT
=0 *BRANCH ON ALU Z-BIT ‘
J/HALT.ERR ’

D_0,J/HALT.ERR

-
L[4 L4




I7-ESOAA-124.0 ; CNSL
: P1W124 .MCR 600,1204]

MICRG2
: CNSL  .MIC £600,12043

U 0122, 0814,0038,15F0,2C00,0000,0F2D
U OF2D, 0019,A020,6180.,F800,0010,0F3C

U OF30, 0001,213C,0180,F800,0082,095C

[u 095C, 0800,003C,0180,F868,0000,095D

{u 095D, 0000,003C.1D80,3C00,0000,0439

lu 0123, 0000,003C,15F0,2C00,0000,0F 31
U OF31, 0019,A020,6180,F800,0010,0F32

u OF32, 0001,213C,C9F0,2C00,0082,0960

U 0960, 0001,203C,0180,F8E8,0000.0439

U 091, 2001,203C,0180,F801,4200,0439

MIC [600,1204]
1L€03)
Console interface

F 15
Console interface 14-Jan-82
14-Jan-82

;31055
: 31056
. 31057

Se%e 8o
W
b o
80
oo

NN N I
v wnd wud omd cud aed cud wmd cacd wud
§8§8§§3388

RERRGRZSBS

Qo e Vo Ve

e

WWWWWWWW
(eleolelolelele]
NINNNNN
a‘\nl\WN—'OO

Uy
x|

15:30:16

: EXAMINE/DEPOSIT GPR'S

.TOC
122:
EXAMGR

EXAM1:

123:
DEPOGR:

Q_IDCRXDB],
D_PC

ALU_Q.XOR.KL.F1,BYTE,
CLKTUBCC

$C_a,LONG,
2?

*BRANCH ON ALU 2-8IT

D R(SC).LONG,
J7EXAM]

io[rxos] D,
J/CONS . HALT

4

Q_IDCRXDBJ,LONG

ALU_Q.XOR.K[.F1,BYTE,
CLKTUBCC

%g_o.o_xo[72].L0~G.

*BRANCH ON ALU Z-BIT

R(SC)_Q,LONG,
J/CONS.HALT

FLUSH.IB,
PCEVA Q.
J/CONS.HALT

Console interface

(IR IR IEIEAIRY [ FE TR TR FE P PN PR PR YR X

LY TR YR YR TR TR TR YN X)

. Fiche 4 Frame F15 Seguence 805
VAX11/780 Microcode : PCS 01, FPLA OE, W(CS124 Page

: EXAMINE/DEPOSIT GPR'S'’

xx*EXAMINE RO~R14 AND PCt%+
GET REGISTER NUMBER

IN CASE OF R1S

CHECK FOR R15

USE SC AS POINTER
R15 ?

READ REGISTER POINTED TO BY SC

TRANSMIT DATA TO CONSOLE
TRANSMIT DATA

*%*DEPOSIT GENERAL REGISTER*w*
GET ADDRESS-POINTER

CHECK FOR R15

LOAD POINTER, GET DATA
R15?

DEPOSIT DATA

PC CHANGES, SO FLUSH IB
LOAD PC RATHER THAN R15




s CNSL

2Z-ESO0AA-124.0
; P1W124 .MCR

u 0124,
U 05C0,

lu 05DO0,
U 05D8,

u 0125,
U 0421,

lu 0431,

U 0438,

U 0439,

s CNSL
1204]

.MIC £600,1204]
600
-MIC [600.120%2

0000,003C.15F0,2€00,0000,05C0
0€00,003Dp,0180,F800,0000,0500

0838,0010,1380,F800,0000,039F
0c00,003C,0180,F800,0000,095D

0000,003C,15F0,2C00,0000,0421
0C00,003p,C9F0,2C00,0000,0540

0838,0010,1380,F800,0000,039F

0819,8100,0580,8000,0010,0438

0F00,003C,0180,F800,0000,039F

_ Console interface 14-Ja
MICRO2 1L(03) 14-Jan-82

Console interface

:31097
31098

§

T T T L L L o e e L R o

Qe %0 %0 %

DD N b b cacd b b cved b o sed e

IR R R IR IR YR A PR TR T PR A PR R R R N R N LN A X

G15
15:30:16

: EXAMINE/DEPOSIT I=R'S

n-82 iche 4 Frame G15
VAX11/780 Mvcrocode

PCS 01, FPLA OE, WCS124

.Toc " Console interface : EXAMINE/DEPOSIT IPR'S"’
124:
EXAM.PROC.REG:
sROUTINE TO EXECUTE A MFPR FROM CONSOLE
o,mtnxoan Z- GET REGISTER #
=00*** D_Q,CALL,J/RPR :  CALL MFPR-ROUTINE
=10%*% ALU_0+K[.4)+1,D_ALU.LEFT, *  GENERATE consmm .8
SI/M-.J/HALT.ERR : BAD REG
=1]%ax o _Q,J/EXAM1 ’
=END :
135:
DEP.PRO.REG:
;ROUTINE TO EXECUTE A MTPR FROM CONSOLE
@_IDLRXDB] * GET REGISTER #
=00x%x0 : ’
=00*+1 D_0,0_IDLT2],CALL,J/WPR ; GET DATA, CALL MTPR-ROUTINE
=10%%1 ALU O+KL.43+1.D ALU.LEFT. *  GENERATE CONSTANT .B
sx/m.-,a/mr.sm . BAD REG #
=11%%0 enmcn ON ALU Z-BIT ’
: PART OF UNJAM=ROUTINE
UNUH2: D D—KL.11, :  DECREMENT COUNT
CCK.UBCC,BYTE, : CLOCK IT
MCT/SBI.HOLD, : HOLD SBI
77,J/UNJH2 *  TEST COUNT
=11x%1 :
CONS.hALT: D_0.J/HALT.ERR : CLEAR ERROR CODE

.
[ 4

Sequence 806

Page 805




H 15
217-ESOAA-124.0 ; CNSL .MIC F600,1204] Console interface 14-Jan-82 . Fiche 4 Frame H15 Sequence 807
; PIW124.MCR 600,1204] MICROZ 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 806
: CNSL .MIC [606.1204] Ccnsole interface : QUAD CLEAR AND UNJAM ]
g}]&g .T0C ' Console interface : QUAD CLEAR AND UNJAM'®
231136 129:
31137 QUADCLR:
231138 : ; #*%*QUAD CLEAR#+*
U 0129, 0000,003C,15F0.2C00.0000,0F33 :guzg Q_IDCRXDB],LONG : GET QUAD ADDRESS
131141 ALU_Q.ANDNOT.KL.73, * STRIP LOW BITS, JUST IN CASE
:31142 VA_ALU,LONG, : LOAD ADDRESS
U OF33, OF19,2024,5D80,F300,0200,0F35 gnzz ..U : CLEAR DATA
131145 MCT/EXTWRITE.P,LONG,
U OF35, 0000.003C.0180,A000,0000,0439 %}}29 J/CONS.HALT : QUAD WRITE 0
131148 ’ :
221149 12A:
231150 UNJUAM: : *x*UNJAM THE SBI*xx
:31151 D_K[.10].CLK.UBCC.BYTE, : INITIALIZE COUNT
[u 012A. 0818.8038.6580.F800.0010,0964 gngg J7UNJH1
131154 = *BRANCH ON ALU Z-BIT
:31155 UNUH1: ;0 2
231156 D_D-k[.1], : DECREMENT COUNT
31157 CCK.UBCC,DT/BYTE. : CLOCK COUNT
©31158 MCT/SBI.HOLD, : ASSERT HOLD ON SBI
$31159 22, * TEST COUNT
lu 0964, 0819.8100.0580.R000.0010,0964 ;gng? ngm : KEEP LOOPING
31162 D KC.10],CLK.UBCC.BYTE, : INITIALIZE COUNT
U 0965, 0818.8038.6580,8000.0010,0968 :gﬂg MCT/SBI.HOLD ¢ KEEP ON HOLDING
131165 = ‘BRANCH ON ALU Z-BIT  °
:31166 UNJU: H :
231167 D _D~k[.1]. * DECREMENT COUNT
$31168 CCK.UBCC,BVTE, : CLOCK IT
131169 MCT/SBI . HOLD+UNJAM, : WHATEVER THAT MEANS
131770 22, : TEST COUNT
U 0968. 0819.8100,0580,8800,0010,0568 3”% J70NJU : KEEP LOOPING
131173 D K[.103,CLK.UBCC.BYTE, : INITIALIZE COUNT
131174 MTT/SBI.HOLD+UNJAM, : DON'T LET WP
U 0969, 0818.8038,6580,8800,0010,0438 :31175 J/UNJH2 ;




115

ZZ-ES0AA-124.0 ; CNSL .MIC [600,1204] Console interface 14-Jan-82 . Fiche 4 Frame I15 Sequence 808
: PIW124 .MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15:30:16 = VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 807
: CNSL .MIC £600,1204] Console interface : ECO functionality test
:g}};g .TOC ' Console interface : ECO functionality test’
31178 ,
:g}}gg LIST ;:Re-enable full Llisting
331181 : THE FOLLOWING TWO LOCATIONS ARE USED BY THE MICRO-DIAGNOSTICS TO VERIFY
231182 . THAT THE PLA ECO MECHANISM IS FUNCTIONAL. MICRO-DIAGMOSTICS POINTS THE UPC
;31183 ; TO OD55, EXECUTES A SINGLE MICRO STEP, READS THE UPC AMD VERIFIES THAT A
;31184 ; TRAP TO 116A OCCURED. MICRO-DIAGNOSTICS POINTS THE UPC TO 12AA, EXECUTES
.g]'}gg : A SINGLE MICRO STEP, READS THE UPC AND VERIFIES THAT A TRAP TO 1155 OCCURED.
331187 0D55: M s THIS PCS ADDRESS IS ALWAYS TRAPPED
ju 0DS5, 0000.003C,0180.F800,0000,0D55 ;g}}gg J/<.> ; BY THE PLA®S TO 116A IN WCS
;31190 12AA: : > THIS PCS ADDRESS IS ALWAYS TRAPPED
[U 12AA, 0000,003C,0180,F800,0000,12AA ;31191 J/<.> ; BY THE PLA'S TG 1155 IN WCS




J 15
2Z-ESOAA-124.0 ; CNSL .MIC [600,1204] Console interface 14-Jan-82 iche 4 Frame J15 uence 809
: PIW124.MCR 600,1204) MICROZ2 1L(03) 14~Jan-82 15:30:16 = VAX11/780 Microcode PCS 01, FPLA OE, UCS1 4 Page 808
; CNSL .MIC [606 1204] Console interface : ECO functionality test

31191 This page intentionally left blank.




K 15

ZZ-ESOAA-124 0 : CALCRC.MIC [600 1204] CALCRC.MIC 14-Jan-82 Fiche 4 Frame K15 Seguence 810
; P1W124 .MCR 600,1204] ICRO2 1L (03) 14-Jan-82 15:30:16 VAX11/780 M1crocode : PCS 01 FPLA OE, W(CS124 Page 809
+ CALCRC.MIC [606 12041 CALCRC MIC

;31192 .T0C  'CALCRC.MIC™
:31198 1TOC  *Revision 0.0'
$3119%

: P. R. Guilbault
:31195
;31196 .NOBIN
s %}l '1| gg -REGION/<WCSRIL>,<WCSRTH>/<WCSR2L>, <WCSRZH>
;31199 .70C ' Revision History'’
;31200
;31201 ; 00 Create this file by merging CALL2 and CRC
:31202 CALLZ 02 Remove absolute jumps.
;31203 Add general WCS region
;31204 01 Change .REGION to simpler form
: 31205 00 Start of history
31206 CRC 01 Remove absolute jumps.
;31207 Change macro that deal with conditions codes.
.g}ggg : 00 Start of history

;31210 .BIN




22-ESOAA-124.0

034F,

1100,

1474,

14A5,

14A6,

1382,

1383,

14A8,

1391,

1393,

0019,4014,0980,4188,0000,1100

0001,203C,21F8,F998,0084,74A4

0003,403C,90C0,F990,0187,94A5

0000,003C,3580,3C00,0080.,54A6

OF00,143C,35F0,2C00,0081,1382

0D18,0038,D5C0,F800,0010,14A8

0000,003C,0180,F800,0000.0106

0819,1B834,6180,F910,0000,1391

0879.0010,1180,FA70,0000, 14AD

087D,0014,0180,FA70,0000, 14AA

: CALCRC.MIC [600,1204]
;. PIW124.MCR 600,1204] MICROZ 1L(03)
: CALCRC.MIC [606 12041

L 15
Procedure ca'l & CR14-Jan-82

Procedure call & CRC

Fiche 4 Frame L15 Sequence 811
14=-Jan=-82 15:30:16 VAX11/780 Microcode + PCS 01, FPLA OE, WCS124 Page 810
: CALLG, CALLS
.T0C ' Procedure call & CRC : CALLG, CALLS'

sCALLG == CALL INSTRUCTION FOR GENERAL ARGLIST
sENTER WITH ARGLIST ADDRESS IN Q, DST ADDRESS IN VA AND D

sCALLS == ARGLIST IS ON STACK

:ENTER WITH DEST ADDR IN D AND VA,

34F :
CALL:

1100:

CALL.O:

=xx()1

RC[T‘IJ D+K[.2],DLWORD]_CACHE,
J/CA.ABS.1100

ARG COUNT IN Q

Ve B¢ Ny

sASSIGN THIS ADDRESS BECAUSE PCS CALLS IT
CA.ABS.117 00

ACCT3] a
SC_KC.T45, a_0

0 D.OXTCWORD],

RTLT2] ALU, SC ALUCEXP),
FE_SC+RL.7C3,

D_DAL.SC

IDCVECTOR
sc_scC. ANDNU

(]

’

.S
_K[.61, CLK.UBCC, J/CALL.O

J/RSVOPR

D _D.AND.KC.FJ, LC_RCLT2],
1R0?

+KC 4141,

D-ATO.LEF12.
L‘B RtSPJ J/CALL 5

ALU D+Q,
D_ACU.LEFT2,
LAB_RLSP]

"SAVE ARGLST ADDRESS OR ARG CNT
*PREPARE TO SHIFT MASK<11:0> TO D<31:20>

:CLEAR GARBAGE FRUM LH OF MASK

;SAVE MASK IN T2, SC<7:0>=MASK<14:7>
sFE=90 - 80 FOR MASK, 10 FOR SHFTCT
:D<31:20>=MASK<11:0> FOR BIT COUNTING

*SEND BITS TO BE COUNTED
:CLEAR SC<7> (=MASK<14>)

:COUNT OF ONES IS IN Q<23:20>

:MAKE SURE ZEROS ARE SHIFTED IN

¢PUT 16 IN SC FOR SHIFT(ACTUALLY <90
sTEST MASK<13:12> IN SC<6:5>

:MASK<13:12>=0 (S(<9:8> KNOWN 0)
;COUNT OF ONES TO D<3:0>
;SETUP SLOW CONST 6 IN CASE NEEDED

sMASK<13:12> .NE. O
SRESERVED OP, MASK <13:12> NOT ZERO

STRIP BIT COUNT. LATCH MASK FOR CALLG
TS THIS CALLS OR CALLG?

s (ALU.N=ALU.Z=0)

;# OF ONES IN MASK, +5 GIVES # OF PUSHES
s CONVERT TO BYTE COUNT

:BRING UP SP FOR BASE ADDRESS

:CALLS DOES 6 PUSHES
*CONVERT TOTAL PUSHES TO BYTE COUNT
*PICK UP STACK POINTER




U 14AA,

U 14AB,

[U 14AC,

U 1019,

U 101B,

U 1038,

U 1398,

U 1399,

U 139A,

U 1398.

2Z-ESQAA-124.0

003C,2000,0380,F9A0,0200,14AB

0010,0038,19C0,1118,0084, 74AC

0818,1D04.1180,0AF0,0000,1019

0C01,0C3C.8DE0.F998,0304,7398

0C14,0039,8980,3DE1,0000,0D12

0c00,003C ,BDF0,2C00,0000,1019

0098,0038,€1€0,3270,0081,12C<
0019,2004,0580,FAF0,0000,1398
0019,2004 ,0980,FAF0,0000,1398

0019,2004 ,0080.FAF0,0000,1398

: CALCRC.MIC [600,1204]
: PTW124.MCR 600,1204] MICRO2
> CALCRC.MIC [600,12042

M5
Procedure call & CR14-Jan-82

1L(03)

Fiche 4 Frame M15 Sequence 812

14-Jan=-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, W(CS124 Page 811

Procedure call & CRC : CALLG, CALLS

31526 :HERE ON CALLS, WITH D CONTAINING THE NUMBER OF BYTES TO BE PUSHED

3 268 : H

131269 VA_LA=D, *SETUP LAST PUSH ADDR

$31270 RCCT4]_ALU.LEFT, “SAVE SP<1:0>

$3127 SI/MUL= *"WITH CALLS FLAG

131272

:31273 H

231274 & RCLT31, sC _K[ZERCS, “GET ARG COUNT, CLR SC FOR CONSTRAINT

31275 TEST.TB.WCHK™ *ASK TB ABOUT ACCESSIBILITY

HEL

131278 R[SPJ _LA~K[.41.RLOG,LONG, “READY TO PUSH ARG COUNT

131279 ALUS *SAVE IN D FOR ALIGNMENT CHECK

+31280 muan 18, :DON'T LET PAGE BOUNDARY CONFUSE THINGS

%}gg} TB.TEST? SWHAT DOES TB SAY?

231283 =011%01 ; :TB HIT AND NOT ACCESS VIOLATION

31284 CALL.1: VA_D, RCLT31_D “GET UPDATED SP AGAIN, SAVE AS ARGLIST ADR

31285 FE xt 1F1, D n a_p. *GET INIT REG # FOR PUSHM, D=ARGCNT, Q=SP

g}ggg . J/CALLT2 STEST ALIGNMENT AND GO STORE ARG COUNT

:31288 ;TB MISS OR ACCESS VIOLATION

31289 RCCPC.SVI_PC. PC VA, *GO REFILL TB AND VALIDATE ACCESS

221290 10CD.SV1 DB.D *START BY SAVING REGISTERS

.g}gg; CALL,J/TBF. u

131293 =111*11 ; :RETURN HERE IF ACCESS ALLOWED

$3129% D Q,a_IDCQ.SV], *FINISH RESTORING REGISTERS

g}ggg J7CALL.1 *REJOIN NORMAL FLOWS

*31297 :HERE AFTER PROBING LAST ADDRESS TO BE PUSHED

;sggg *STORE AP5 (UUNT, ALIGN SP. AND BEGIN REGISTER SAVE

131300 =+00 : SP ALIGNED (SC=0)

*31361 CALL.2: CACHE DLLONG, *STORE ARG COUNT

31302 Q_ KL.FFFFJ.RIGHT2, SI/ZERO, *GET MASK FOR REGISTER MASK

:g%gz LAB_RLSP], SC_FE, J/CALL.7 :SET SC(=1F) AND LA FCR PUSHM

131305 ; :SP NOT ALIGNED

:g}ggg RCSP]_Q-K[.1].RLOG, J/CALL.2  :ALIGN STACK PUINTER

131308 ; ;SP NOT ALIGNED

:%ggg RCSP]_Q-K[.2].RLOG, J/CALL.2  :ALIGN STACK POINTER

131311 ; ;SP NOT ALIGNED

131312 RLSP]_Q-K[.3].RLOG, J/CALL.2  :ALIGN STACK POINTER




N 15
22-ESOAA-124.0 ; CALCRC.MIC [600,1204] Procedure call & CR14-Jan-82 Fiche 4 Frame N15 Sequence 813

;. P1W124.MCR 600,1204] MICRO2 1L(03)  14-Jan-82 15:30:16  VAX11/780 Microcode : PCS 01, FPLA OE. WCS124 Page 812
: CALCRC.MIC [600. 12043 Procedure call & CRC : CALLG, CALLS
g};}g ;HERE IN CALLG. WITH D CONTAINING THE NUMBER OF BYTES TO BE PUSHED
131315 :
331316  CALL.S: VA LA-D SC_ALU, *ADDR OF LAST ITEM TO BE PUSHED
231317 FETKL.FFFCIS *GET MASK FOR ISOLATING SP<1:0> IN SC
[u 14AD. 003C.2000.F180,F9AQ,0386, 74AE ;g}%}g RCLT4]_ALU.LEFT,SI/ZERD “SAVE SP<1:0>
31320 : :
13131 TEST.TB.WCHK, *CHECK WRITABILITY
131322 SC_SC.ANDNOT.FE, *SC NOW HAS SP<1:0>
131323 LAB_RLSP] *GET SP FOR ALIGNING
U 14AE, 0098.0038.C1C0.1270,0080,52C4 %%S‘s’ Q_KT.FFFFI.RIGHT2, SI/ZERO *GET MASK FOR REGISTER MASK
131326 =0 ;0 :
131327 RCSPI_LA-K[SCI.RLOG, SALIGN SP WHETHER IT NEEDS IT OR NOT
;31328 D Q, INHIBIT.IB, ;D = FFF IN CASE WE CALL TBF.W
U 12C4. 0C18.1D05.1D80.0AF0,0000,1059 ;gg%g TB.TEST?, CALL, J/CALL.6 STEST STACK SPACE, CALL PUSH ROUTINE
131331 :1 :RETURN FROM MPUSH
131332 CACHE_DCLONGI, *WRITE PC ONTO STACK
[u 12¢5. 0000.003C.0180.3270,0000,1480 gggz LAB_RTSP], J7/CALL.8 :JOIN CALLS CODE
131335  =011%01 :TB HIT AND NO ACCESS VIOLATION
:31336 CALL.6: LAB RCSP1, SC_KL.1F1. *SET UP FOR PUSHM AND GO TO IT
lu 1059, 0811,2034.8D80.FA70,0084,6CD8 g}gg D_Q-AND.LC, J7MPUSH
131339 ;TB MISS OR ACCESS VIOLATION
331340 ACCPC.SV1_PC. PC _VA, *SAVE REGISTERS
231341 10Cp.sv1 B.D "IN RC AND ID TEMPS
U 1058, 0C14.0039.8980.3DE1,0000,0012 ?3:%2% CALL.J/TBF. u *WHILE REFILLING TB FOR WRITE
31344 =111+11 ; :RETURN HERE AFTER ACCESS VERIFIED

U 107B. 0000.003C.0180,F910,0000,105> ;31345 LC_F"T72], J/CALL.6 ;P=STORE LC AND GO PUSH REGS




U

U

ZZ-ES0AA=124. 0
- PTW124.MCR 600
> CALCRC.MIC [606 12041

12CC.

12CD,

1480,

1481,

12E0,

12E1,

1482,

14B3,

14B4,

1485,

RO2

0811,2035,0180,F910.0000,0CD8

0000,003¢,0180,3270,0000,1480
0018,0000,0180,FAF0,0200,14B81

0800,003C,0180,FA68,0000,12€0

0000,003D,6D80,3270,0084,6CD9

0800,003C,3DF0,2£60.0000, 1482

0019,2024,8DCC, 3270, 0000, 14B3

2010,0038,0180,F909.4200.,14B4

0D010,0038,0DC0,6114,0084,94B5

0D10,0038,F5C0,F920,0084,9488

CALCRC MIC [600 12043
204]

1L03)

31389

B 16

Procedure call & CR14-Ja
14-Jan-82 15:30:16
Procedure call & CRC

sHERE FOR CALLG OR CALLS. AFTER PROBING

: CALLG, CALLS

=0

CALL.7: o Q.AND.RCLT2],
CALL ,J/MPUSH

éACHE DLLONG],
LAB_RISP]

CALL.8: RLSPIRVA_LA-KL.8]

b_RCFP3

1]
o

CACHE_DLLONG].
LAB_RUSP],
SC_RL.FFFOI,
CALL ,J/PSHSP

b _RCAP],
Q_IDCPSL]

CHE DLLONG],
Q_Q. ANDNOT KL.1F1,
LAB_R

PCRVA_RCLT1], FLUSH.IB

b _DAL.SC,
QRCLTaL.

+
LOAD.IB, PC Pc+1

AL.SC,
143"
+K

ﬁuﬂ

.AJ

n-82 iche 4 Frame B16 Se
VAX11/780 M1crocode :

PCS 01, FPLA OE, WCS124

THE EXTENT OF THE STACK
sCALL SITE FOR MPUSH
:STRIP_ MASK T0 BITS 11-0
:PUSH REGISTERS

;RETURN FROM MPUSH
:PUSH_PC

* BY SP

UPDATE SP FOR PUSH OF PC & FP

*READY TO PUSH FRAME POINTER

;CALL SITE FOR PSHSP
:STORE fP,

: GET SP AGAIN

;=16 TO SC

*READY TO PUSH AP

14 ;
Page 813 -

: AND GET PSW FOR COMBINATION WITH MASK

SSTORE OLD AP
SCLEAR PSWKT.N,Z.V.C>
1GET SP INTO LATCHES AGAIN

> LOAD NEW PC AND CLEAR OUT IB

PSU T0 D<31:16>

SC
START FETCHING SUBROUTINE I-STREAM

‘MASK AND PSW IN D<31:03>

;GET LOW BITS OF OLD SP TO Q<1:0>

sPUT =3 IN SC




v

ZZ-ESOAA-124. o
- P1W124.MCR 600
= CALCRC.MIC [606 12043

1488,

1489,

14BA,

1488,

13A8,

13A9,

13AA,

13AB,

14BE,

0p18,0000,11C0,FAF0,0200, 1489

0010,0038,5981,3110,0197,74BA

0019,2000,11C0,FAF0,0280, 5488

00C",203C,3DF0,2EE8,0000,14BC

0819,3224,3080,F918,0000, 13A8

0F10,0038,3D80,3€EE0, 0000, 14BE
0819,0030,4180.F500,0000, 13A8
0819,0030,7580,F800,0000, 13A8
0819,0030,2580,F800,0000, 13A8

0000,003C,0180,3000,0000, 0062

: CALCRC.MIC [600 12041
1204] RO2 1L(03)
Procedure call & CRC

C 16
Procedure call & CR14-Jan-82
14-Jan-82 15:30: 16

. Fiche 4 Frame (16 Se
VAX11/780 chrocode :

: CALLG, CALLS
:31390 ;HERE TO FINISH CALL
: 31391
;31392 :
31393 D_DAL.SC,
:3139% RUSPIGVA_LA-K[.4], Q_ALU
:31395
;31396
;31397 CACHE DLLONG].
;31398 ALU Rt[TZJ sC _ALUCEXP),
:31399 SS_ALU1
:31400 FE_KE. 7r§ CLK.UBCC
:31401
:31402
:31403 R[SPJ&VA _Q-K[.4],
131404 Q_ALU,
;31405 ST_SC.ANDNOT.FE
: 31406
:31407
:31408 R[FPJ 0,
;31409 Q ID[FSLJ
:31410
: 31411
:31412 o Q.ANDNOT .K[.EF],
;31413 LT_RCLT3], EALUL?
:31414
:31415 =+x00 :00
131416 CALL.9: RCAPI_LC, IDCPSLI_D,
:31417 D_0, J/CALL.E
:31418
:31419 :01
;31420 D_D.OR.K[.80], J/CALL.9
: 31421
:31422 :10
;31423 D_D.OR.K[.203, J/CALL.9
;31424
$31425 M
131426 D_D.OR.KL.A0J, J/CALL.9
131427
: 31428 :
;31429 CALL.E: CACHE_DCLONG], J/IRD

15 ,
PCS 01, FPLA OE, WCS124 Page 814

*MASK/PSW LONGWORD NOW IN D
PUSH SP, SAVE NEW VALUE IN G

°PUSH MASK, PSW

:GET ENTRY MASK, SC<7>=MASK<14>,

:SS = MASK<1IS>

:GET MASK TO ISOLATE SC<7>. CLR EALU.CC

:'SETlP TO PUSH THE ON-CONDITION MASK (0)
2THIS ADDRESS IS BASE OF STACK FRAME
:ISOLATE MASK<14> IN SC<7>

ISET UP STACK FRAME POINTER
*GET PSL FOR TRAP ENABLE SETTINGS

IPRESERVE T-BIT AND PSL<31:8>

;GET ARGLIST ADDR, TEST MASK<15:14>

s MASK<15:14>=00 (EALU.N=EALU.Z=0)
;SAVE ARG PTR AND NEW PSL
sPREPARE TO SAVE O AS ON-CONDITION WD

;MASK<15:14>=10
:SET DECIMAL OVERFLOW ENABLE

sMASK<15:14>=01
2SET INTEGER OVERFLOW ENABLE

sMASK<15:14>=11
;SET BOTH ENABLES

‘WRITE THE ZERO AND GET JUT




D 16
2Z-ESOAA-124.0 . CALCRC.MIC [600,1204] Procedure call & CR14-Jan-82 Fiche 4 Frame D16 Sequence 816

: PIW124 .MCR 600,1204] MICROZ2 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : 'S 01, FPLA QE, W(CS124 Page 815 .
s CALCRC.MIC [600,1204] Procedure call & CRC : CRC Description ;
:%}zg? .T0C . Procedure call & CRC : CRC Description'’
gg% : CRC TBLADDR, INICRC,LENGTH, STREAMADDR

531434 INPUTS:
:31435 D IMiTIAL CRC
231436 . Q TABLE ADDRESS

;31438 ;REGISTER USAGE:
RO LENGTH. IF FAULTS OR INTERRUPTS OCCUR, RO CONTAINS

31440 LENGTH IN <15:0>, PC DELTA IN <23:16>, STATE IN <31:23>
;31441 ;R CRC

;31442 : R2 TABLE ADDR

:g}zzz : R3 STREAM ADDRESS

231445 ; ID(T0) USED TO HOLD CRC AFTER EACH PASS THROUGH OQUTER LOOP
;31446 ; STATE IS NOT USED

;31447 ; FE IS USED TO DISTINGUISH INTERRUPTS FROM PAGE FAULTS FCR
.g_}zzg . SUSPENSION LOGIC (0 = INTERRUPT)

;31450 :OUTPUTS:

> 31451

. RO CRC
: R1 0

.
W
-t
H
1
N
YEYEYRIL

R O
: R3 END OF STREAM + 1
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Z2-ESOAA-124.0 ; CALCRC.MIC [600,1204] Procedure call & CR14~Jan-82 Fiche 4 Frame E16 Sequence 817

: PIW124.MCR 600,1204) MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, W(S124 Page 816
s CALCRC.MIC [606.1204] Procedure call & CRC : (RC Entry

:%}2?2 .TOC " Procedure cali & CRC : CRC Entry'’

31457 :CRC GET ARGUMENTS ROUTINE

:31458

:31459 488:

;31460 CRC: : :CRC ENTRY
U 0488, 0001,203D.0180.F980.0000,037E ;%}22} RCLTOJ1_Q,CALL,J/SPEC :

:31463 498: :

:31464 D_D.OXTLWORD],STATE_K[.80], ;CLEAN EXTRA BITS OF LENGTH

231465 STATE_KL.80],FE_KL.B0], ;
U 0498, 0803,403C,4180,F800,1504,7029 ;g}zgg J/CR.EBS.1029 :

231468 1029: ;ASSIGN THIS ADDRESS BECAUSE PCS CALLS IT
;31469 (R.ABS.1029:

231470 Hubi i ddd ;SAVE LENGTH, GET STREAM ADDR

U 1029, 0C00,003D,C580,3c00,0000,047E :%}z;% IDCT13_D, D_Q, CALLLCASPC] sSAVE INITIAL CRC ACROSS ASPC
Eg}g;{ 1069: :?ﬁfisf*THIS ADDRESS BECAUSE OF CONSTRAINT ON PREVIOUS INSTRUCTION

lu 1069, 0€01,003C,0180,FA98,0000,14C0 Eg}ﬁ;g é[RSJ_D,D_Q ESAVE STREAM ADDR. CGPY INICRC
33147’ H :

J 14C0, 0000,003C.C5F0,2000,0000,14C4 :g}g;é LC_RCLTO1, a@_IpCT1] ;SAVE STREAM, GET TBLADR & LENGTH

U 14C4, 0010,0038,0180.FA90,0000,1388 ;31481 RLCR21_LC “SAVE TBL ADDR




U 13c6.

U 13c7.

081F ,8020,C1C0,F800,0084,7250

0000,003C,C1F0,2000,0100,54D0

16
Procedure call & CR14~-,an-82

D_D.OXT[BYTEJ.XOR.Q, Q ALU,
ST_KL.FFFF], J/CRCILOOP

;1N

FE_SC.ANDNOT.FE,
a_IoCT03, J/CRCSUSPND

ZZ-ESOAA-124.0 ; CALCRC.MIC [600,1204] . Fiche 4 Frame F16 Sequence 818
: P1W124.MCR 600,1204) MICRO2 1L(03) 14=Jan~82 15:30:16  VAX11/780 Microcode : PCS 01. FPLA OE., W(CS124
: CALCRC.MIC [600.1204] Procedure call & CRC : CRC Loop setup and Loop
%}zg% .TOC ' Procedure call & CRC : CRC Loop setup and loop'’
131484 =00 ;CALL CONSTRAINT BLOCK FOR FPDSETUP
_ 31485 CRC.3: RCROJ _Q.AND.KL.FFFF), CLK.UBCC, ;SAVE LOOP COUNT, SET FAULT VECTOR
lu 1388, 0019.2035.C180.FA8G.0114,6E16 g}zgg FE_KLFFFF), CALLLSETFPD] *SET FAULT/INT FLAG TO FAULT
31488 ; :
ju 1389, 0000,003C.C1F0,2C00.0000,14D0 g}ggg Q_IDCTO], J/CRCSUSPND SWRITE FAULT - Q=CRC
: 31491 s H
ju 138A, 0000.003C.C1F0,2C00.C200,14D0 ggzg% Q_IDLT0], J/CRCSUSPND :READ FAULT - Q=CRC,
231494 : :
231495 CRCLOOP:
31496 LAB _R[R31, VA_LA, IDCTOI_D, :GET STREAM ADDR., SAVE CRC
1U :31497 ;COPY INICRC
1388. 0000,013C.C1E0.3E18,4200.12EC g}zgg mmpr STROBE, 2? :TEST FOR STREAM EXHAUSTED
331500 =C : :BRANCH ON Z (STREAM IS EXHAUSTED)
231501 DLBYTE]_CACHE. INT?, :MORE TO GO - GET A BYTE
;31502 SC_KL.FFFF], :IF THERE'S AN INTERRUPT, WE'LL
231503 :NEED TO AND FE
fu 12ec. 0000,8E3C.C180.,4000,0084,73C6 g}ggg J/CRCXORBYTE
231506 1 :
=31507 ALU_0+D,
;31508 RCROJ_ALU. N&Z_ALU.VEC_O, ;SAVE RESULT, SET CC<NSZ>, CLEAR <C>
U 12ED, 001F.2014,0180,FA80,0050,14CE :g}ggg J/CRCEXIT
23 =110 ;BRANCH ON INTERRUPTS (PENDING)
3 CRCXORBYTE :

;.XOR. THE BYTE INTO THE CRC
;SET COUNT AND GO TO INNER LOOP

*INTERRUPT PENDING - SET FE=0
17O INDICATE INTERRUPT & GO AWAY

Page 817

¥
i




v 16
Procedure call & CR14-Jan-82

ZZ~ESOAA-124 0 CALCRC.MIC [600,1204] . Fiche lo Frame G16 3uen
;. PIW124.MCR 600 1204] MICRO2 1L(03) 14=Jan-82 15:30:16  VAX11/780 Microcode : PCS 01. FPLA OE, WCS124 Page 818
: CALCRC.MIC [606.1204] Procedure call & CRC : CRC Loop setup and loop

:31519 =x0x :BRANCH ON SC .GT. 0 (INNER LOOP EXHAUSTED)
+31520 CRCILOOP
231521 ALU_D.AND.K[.F], D_ALU.LEFT2, ;FORM LONGWORD INDEX FROM D<3:0>
231522 Q_Q-RIGHT2, SIZZERD, :SHIFT Q THE FIRST 2 GF 4 PLACES

lu 1250, 0879,0034.6190,F890,0000,14C9 g}ggz LA_RALR2], " J7CRCRDTBL
131525 sl :

U 1252. 000F.0010.0180.FA98,0000,14C6 g}ggg RLR3]_0+LB+1 :END OF INNER LOOP - UPDATE STREAM PTR
31528 : :
231529 RCROJ_LA~K[.1], CLK.UBCC, :DECREMENT LOOP COUNT

U 14C6, 0018,0000,0580,FA80,0010.1388 %}%? J/CRCLOOP :AND LOOP
31532 ; :
231533 CRCRDTBL:

U 149, 001C.2014,0190,F800,0200,14CA %%2%? VA_LA+D, G_Q.RIGHT2, SI/ZERO  ;INDEX INTO TABLE, COMPLETE Q SHIFT.
13153% : :

lu 14cA. 0000.003C.0180.4000,0080,D4(B g}g% DCLONGI_CACHE, SC_SC+1 ;GET TABLE ENTRY, BUMP INNSR LOOPCT
31539 :
231540 4. xoa -0, D_ALU, LA RACRO], *XOR TABLE ENTRY INTO CRC.
231543 sC.G :TEST INNER LOOP COUNT,

U 148, 081D,1420,01C0,F880,0000,1250  :31542 J/CRCILOOP *AND LOOP TILL IT OVERFLOWS (2 TIMES)




H 16
22-ESOAA-~124.0 : CALCRC.MIC [600 1204] Procedure call & CR14-J -82 Fiche 4 Frame

H16 Sequence 820
: PTW17%.MCR 600,1204]) ICRO2  1L(03) 14-Jan-82 15:30:16 VAX11/780 M1crocode PCS 01, FPLA OE, wcs13‘4‘e Fage 819
s CALCRC.MIC [606,1204] Procedure call € CRC : CRC Termination and FPD
:g}gzé .T0C " Procedure call & CRC : CRC Termination and FPD''
131546 CRC LOOP TERMINATION COMES HERE
31547
: 31548 :
231549 CRCEXIT
:31550 R[R1J KL[ZERO],
:31551 CLR.SD&SS. :NO STORAGE TO REGISTERS
lu 14CE. 0018,0038,1987,FA88,0000,09F1 %}ggg J/R2ZERO
31554 : :
+31555
231556
g}ggg : CRC FAULT AND INTERRUPT CODE COMES HERE
:31559 : : ,
231560 CRCSUSPND:
U 14D0. 0001,203C,0180.FA38.0000,06D8 ;%}gg} RCR11_Q, J/FPDPACK :SAVE CRC. PACK RO AND GO AWAY
31363 ‘ "
231565 CRC INSTRUCTION RESTART COMES HERE FROM COMMON CODE WITH EDITEMATCHC
:;}ggg : WITH D = COUNT, STATE AND PC ALREADY SET UP
$31568 : :
231569 1010: :THIS ADDRESS IS ASSIGNED IN PCS
:31570 CRCUNSCRAMBLE:
lu 1010, 0800.003C.01EQ.FA08.0000.1388 g}gg D R[RU Q_D, J/CRC.3 :D = CRC, Q = COUNT, RE-ENTER CODE
+31573 ’ ’
+31574

;31575 ; END OF CRC




: CALCRC.MIC [600,1204]

. 116
Z7-ESO0AA=124.0 ; CALCRC.MIC [600,1204] Procedure call & CR14-Jan-82
: PIW124.MCR 600,1204]

Fiche 4 Frame

116

Sequence 821

MICROZ 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA 0OE, W(CS124

Procedure call & CRC : CRC Terminaticn and FPD

31575; This page intentionally left blank.

Page 820




ZZ-ESOAA-124.0 . FPA_ . MIC [600,1204] FPA.MIC 14-Jan-82 . Fiche 4 Frame J16 Sequence 822
: PIW124 .MCR 600,1204] MICROZ2 1L(03) 14=Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124
: FPA  _MIC [600,12041 FPA.MIC
;31576 .710C "FPA.MIC"’
;31577 .70C ‘Revision 1.8" .
;31578 Kevin J. Cassidy, P. R. Guilbault
;31579
;31580
;31581 .NOBIN . .
;31582 .T0C ‘e Revision History''
.g}ggz LIST
;31585 ; 01 Fix POLYF/D FPD back up general regs before allowing interrupt
:31586 Install faults in place of traps. L.
:31587 Change macro names that deal with conditions codes. .
;31588 Fix POLYD rounding problem with negative fractions. Rounded by 2 instead of 1.
;31589 ; 00 Add FPA2.MIC code here
,%}gg? : Start of history

;31592 .BIN

Page 821
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ZZ-ESOAA-124 ; FPA .MIC [600,1204] FPA Interface 14~-Jan-82 Fiche 4 Frame K16 Sequence 823
: PIW124.MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA 0E, W(CS124 Page 822 |
; FPA  .MIC [606 12041] FPA Interface : Description
.g}ggz .T0C * FPA Interface : Description'’
:31595 IERARKAARARRRRRRRRNRXRAX KA KRR AR
: 31596 H N
,%]"Sjgg : FLOATING POINT ACCELERATOR
31599 : CP INTERFACE FIRMWARE -
;31600 : 4
;31601 : M
231602 SERRAARKAANAARRRRNRANRKRRN RN RK S
;31603
;31004 ;THESE ROUTINES ARE THE FIRMWARE INTERFACE TO THE
: 31605 :FLOATING POINT ACCELERATOR (FPA). THEY DETERMINE THE
:31606 ;ADDRESS FOR THE DST OPERAND IF THREE ADDRESS TYPE, ACCEPT RESULTS
;31607 :DATA FROM THE FPA, STORE THE RESULTS, AND HANDLE
.g}ggg ;ANY EXCEPTIONS FLAGGED BY THE FPA.
Eg}g}? ;THERE ARE FOUR GROUPS OF ROUTINES WHICH ARE
131612 ; 1) GENERALIZED FPA F/W
;31613 : USED TO HANDLE ADD(F/D), SUB(F/D), MUL(F/D), DIV(F/D)
.g}g}ﬁ ; AND EXCEPTION HANDLING ROUTINES
*31616 : 2) POLY(F/D) ROUTINES
;31617
;31618 : 3) MULL ROUTINES
;31619
.g}gg? : 4) EMOD(F/D) ROUTINES
:31622 JSPECIFICS ON ASSUMPTIONS ON EACH ROUTINE ARE INCLUDED
.g}ggz ;IN ITS HEADING.
:31625 :THESE ROUTINES ARE ALL LOADED INTO WCS WITH UPC<12>=1
;31626 ;FORCED BY THE ACCELERATOR WHEN IT DETECTS AN EXECUTION
;31627 'OR OPTIMIZATION EXIT OFF OF A-FORK, B-FORK, OR C-FORK
,g}ggg ;FOR AN INSTRUCTION THAT IS IH’LEMNTED 8Y IT
I%}ggg ; INTERFACE SYNCHRONIZATION
:'31632 ;THE FOLLOWING MACRO®*S ARE USED TO CO—-ORDINATE THE INTERFACE
g%ggz ;BETWEEN THE FPA MICRO-CODE AND THE CP MICRO-CODE:
31635 : 1) *'ID_D.SYNC'’ t
: 31636 : GATES THE D-REG'S CONTENTS ONTO THE ID-BUSS AND SIGNALS
: 31637 ; THE FPA (USING CP SYNC) THAT THE DATA IS BEING PRESENTED
%}2%3 ; DURING THE CURRENT CP CYCLE.
31640 ; 2) 'D_ACCELESYNC'® AND ‘0 ACCELESYNC''
: 31641 M GATES DATA BEING PRESENTED BY THE FPA ON THE DFMX BUSS
;31642 : ONTO EITHER THE D-REG OR THE Q-REG AS SPECIFIED BY THE
g}gzz : :Vc\gggiESND SIGNALS THE FPA THAT THE FPA'S DATA HAS BEEN

| S —
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L 16
PA  .MIC [600,12041] FPA Interface 14-Jan-82 Fiche 4 Frame L16 Sequence 824

27-ES0AA-124.0 ; F
: PTW124 .MCR 6001204 MICRG2 1L(03)  14=Jan-82 1.:30:16  VAX11/780 Microcode : PCS 01, FPLA OF. WCS194 Page 823
: FPA  .MIC [600,1204] FPA Interface : Description
;31645 : 3) "ACCEL?"' (BEN/ACC<UB2,UBT,UB0>)
131646 : THIS MACRO IN COMBINATION WITH THE TARGET CONSTRAINT
g}ag : BLOCK ALLOWS THE CP MICRO-CODE TO TEST FOR:
Zg}ggg : FPA SYNC
131651 : ACC<UBO> = 1, RESULT DATA. ON THE DFMX, AND CONDITION
131652 : CODES ARE BEING PRESENTED BY THE FPA. ~ IF DOUBLE
:g}ggz ; PRECISION, CONDITION CODES PASSED WITH FIRST HALF.
;31655 ; ERROR SYNC
131657 : ACC<UBI> = 1; SIGNALS CP MICRO-CODE THAT AN EXCEPTION
131658 : HAS BEEN DETECTED BY THE FPA
31659
3}22? : NOT MULL
131662 : ACC<UB2> = 1; SIGNAL PROVIDED BY FPA TO SEPARATE
%}222 : MULL FROM MULF
g}ggg : RESERVED OPERAND OR DIVIDE CHECK (ALL EXCEPT POLY)
131667 : WHEN RESULT DATA IS EXPECTED BY THE CP MICRO-CODE
131668 : "ERROR SYNC' AND NOT 'FPA SYNC' SIGNALS THE CP MICRO-
31669 : CODE THAT ONE OF THESE HAVE BEEN ENCOUNTERED BY THE
31670 : FPA. THE PSWV> BIT IS TESTED BY THE CP MICRO-CODE TO
g}g;} : FIND OUT WHICH ONE OCCURRED (= 1 IF DIVIDE CK)
131673 ; ON POLYF/D, THE ACCELERATOR CONTROL/STATUS REG MUST
131674 : BE EXAMINED TO DETERMINE IF A RESERVED OPERAND IS
:%;g;g : BEING REPORTED (INSTEAD OF UNDERFLOW)
131677 : 4) ‘POLY.DONE'
131678 p USED BY CP MICRO-CODE TO SIGNAL THE FPA MICRO-CGDE
131679 : THAT THE LAST COEFFICIENT FOR POLYF/D IS BEING PRESENTED.
:g}ggg : (ON POLYD, USED ON BOTH HALVES OF LAST COEFFICIENT).
131682 : S) TRAP.ACCL12'"
121683 : USED BY (P MICRO-CODE TO ABORT FPA MICRO~CODE TC THE
131684 : IRD STATE.
;31685
31686 ; 6) 'MSC/LOAD.ACC.CC"
31687 : USED TO LOAD PSW<N,Z.V,C> WITH FPA GENERATED CONDITION

;31688 : CODES FROM LATCHES IN CP LOADED IN PREVIOUS CYCLE
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Decimal string : FAULT PARAMETER SAVE-ROUTINES J 5 SVP/LDPCTX, MF/MTPR : MTIPR - Move To Processor Register
RPPR. K 5 SVP/LDPCTX, MF/MTPR : MTIPR - Move To Processor Register
RET, PUSHR, and PC’h  : L 5 SVP/LDPCTX, MF/MTPR : MTPR - Move To Processor Register
RET, PUSHR, and PUOPR : M S SVP/LDPCTX, MF/MTPR : MTPR - Move To Processor Register
RET, PUSHR, and POPR : N 5 SVP/LDPCTX, MF/MIPR : MTPR - Move To Processor Register
RET. PUSHR, and POPR : B 6 SVP/LDPCTX, MF/MTPR : MTPR - Move To Processor Register

. PUSHR, and POPR : C 6 SVP/LDPCTX, MF/MTPR : MTPR - Move To Processor Register
RET, PUSHR, and POPR : D 6 SVP/LDPCTX, MF/MTPR : MIPR - Move To Processor Register
RET, PUSHR, and POPR : E 6 SVP/LDPCTX, MF/MTPR : MTIPR - Move To Processor Register
RET, PUSHR, and POPR : F 6 SVP/LDPCTX, MF/MTPR : MTPR - Move To Processor Register
RET, PUSHR, and POPR : POPR G 6 SVP/LDPCTX, MF/MTPR : MTPR - Move To Processor Register
REI.MIC H 6 SVP/LDPCTX, MF/MTPR : MIPR - Move To Processor Register
REI instruction : REI 1 6 SVP/LDPCTX, MF/MTPR : MTPR - Move To Processor Register
REI instruction : REI J 6 1IMODE.MIC L.
REI instruction : REI K 6 Compatibility mode : Description
REI instruction : REI L > Compatibility mode : DPQ -~ BASIC
REI instruction : REI M 6 Compatibility mode : DPQ - BASIC
QUEUE .MIC "N 6 Compatibility mode : DPO - BASIC
Queue instructions : INSQUE B 7 Compatibility mode : DPO - BASIC
Queue instructions : REMQUE € 7 Compatibility mode : DPQ - [SMOJ*DMO
Queue instructions : REMQUE D 7 Compatibility mode : DFQ - [SMOJ*DMO
Queue instructions : INSQHI, INSQTI E 7 Compatibility mode : DPO - [SMOJ*DMO
Queue instructions : INSQHI, INSQTI F 7 Compatibility mode : DPO ~ [SMOJ*DMO
Queue instructions : INSQHI, INSQTI G 7 Compatibility mode : DPO -~ [SMO]*DMO
Queue instructions : INSQHI, INSQTI H 7 Compatibility mode : DPO ~ DMO* (ASH+ASHC+HMUL+D1V)
Queuve instructions : INSQHI, INSQTI I 7 Compatibility mode : DPO - SRC MODE DECODING FOR SIN INS
Queue instructions : INSQHI, INSQTI J 7 Compatibility mode : DPO = SRC MODE DECODING FOR SIN INS
Queue instructions : INSQHI, INSQTI K 7 Compatibility mode : DPO - SRC MODE DECODING FOR BIN INS
Queue instructions : REMQHI, REMATI L 7 Compatibility mode : -20{DP1 FOR BIN INSTRUCTION>) - DES
Queue instructions : REMQHI, REMQTI M 7 Compatibility mode = DPG(DP1 F IR BIN INSTRUCTIONS) ~ DES
Queue instructions : REMQHI, REMQTI N 7 Compatibility mode : DPO(DP] FOR BIN INSTRUCTIONS) - NES
Queue instructions : REMQHI, REMQTI B 8 Compatibility mode : DPC(DP1 FOR BIN INSTRUCTIONS) - DES
Queue instructions : REMQHI, REMQTI C 8 Compatibility mode : DPO(DPT FOR BIN INSTRUCTIONS) -~ DES
PROBE .MIC . D 8 Compatibility mode : DP1 = MEMORY TC R/PC FOR BIN INSTRU
Probe instruction : PROBE E 8 Compatibility mode : DP1 (DP2 FOR BIN INSTRUCTIONS) - ME
Probe instruction : PROBE F 8 Compatibility mode : DPT (DP2 FOR BIN INSTRUCTIONS) - ME
Probe instruction : PROBE G 8 Compatibility mode : DP1 (DP2 FOR BIN INSTRUCTIONS) - ME
Probe instruction : PROBE H 8 Compatibility mode : DP1 =~ (~DMQ) *(ASK+ASHC+MUL+D1IV)
Probe instruction : PROBE 1 8 Compatibility mode : DPT = (-DMO) * (ASH+ASHC+MUL +D1V)
Probe instruction : PROBE J 8 Compatibility mode : DP1 = (~DMO) * (ASH+ASHCHMUL+DIV)
Probe instruction PROBE K 8 Compatibility mode DP1 =~ (-DMO) *(ASH+ASHCHMUL+DIV)

. L 8 Compatibility mode : DP1 = (~DMQ) x(ASH+ASHC+MUL+DIV)
SVP/LDPCTX, MF/MTPR  : SVPCTX - Save Process Context M 8 Compatibility mode DP1 = (-DMQ) *(ASH+ASHCHMUL+DIV)
SVP/LDPCTX, MF/MTPR SVPCTX - Save Process Context N 8 Compatibility mode : DP1 = (~DMO) = (ASH+ASHC+MUL +D1V)
SVP/LDPCTX, MF/MTPR : SVPCTX - Save Process Context 8 9 Compatibility mode : DP1 = (=DFw) *(ASH+ASHC+MUL+DIV)
SVP/LDPCTX, MF/MTPR  : SVPCTX - Save Process Context C 9 IE.MIC . L.

SVP/LDPCTX, MF/MTPR : LDPCTX - Load Process (Context D 9 Interrupt & Exception : Description

SVP/LDPCTX, MF/MTPR  : LDPCTX - Load Process Context E 9 Interrupt & Exception : INTIO, INTRPT, EXCPIN, EXCPT
SVP/LDPCTX, MF/MTPR  : LDPCTX - Load Process Context f 9 Interrupt © Exception : INTIO, INTRPT. EXCPIN, EXCPT
SVP/LDPCTX, MF/MTPR : LDPCTX - Load Process Context G 9 Interrupt & Exception : INTIO, INTRPT, EXCPTN, EXCPT
SVP/LDPCTX, MF/MTPR  : LDPCTX - Load Process Context H 9 Interrupt § Exception : INTIO, INTRPT, EXCPTN, EXCPT
SVP/LDPCTX, MF/MTPR : MFPR - Move From Processor Register I 9 Interrupt & Exception : INTIO, INTRPT, EXCPIN, EXCPT
SVP/LDPCTX, MF/MTPR  : MFPR - Move From Processor Register J 9 Interrupt & Exception : INTIO, INTRPV, EXCPIN, EXCPT
SVP/LDPCTX, MF/MTPR : MFPR - Move From Processor Register K 9 Interrupt & Exception : INTIO, INTRPT, EXCPIN, EXCPT
SVP/LDPCTX, MF/MTPR : MFPR - Move From Processor Register L 9 Interrupt & Exception : ARITHT, TRACE, RSVOP1
SVP/LDPCTX, MF/MTPR : MFPR - Move From Processor Register M 9 Interrupt © Exception : SNV, KSNV

SVP/LDPCTX, MF/MTPR : MFPR - Move From Processor Register N 9 Interrupt & Exception : Compatibility mode faulrs
SVP/LDPCTX, MF/MTPR  : MFPR - Move From Processor Register B 10 Interrupt § Exception : Con?at\b'nhty mode faults
SVP/LDPCTX, MF/MTPR  : MFPR - Move from P-ocessor Register C 10 Interrupt & Exception : SETFPD

SVP/LDPCTX, MF/MTPR : MTPR - Move To Processor Register D 10 Change modes : CHMK, CHME, CHMS, CHMU
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CHMK, CHME, CHMS, CHMU
CHMX, CHME, CHMS, CHMU
CHMK, CHME, CHMS, CHWU

MEMORY MANAGEMENT FIRMWARE DESCRIPTI
MEMORY MANAGEMENT FIRMWARE DESCRIPTI
TBUFF MISS MICRO-TRAP ROUTINE

TBUFF _MISS MICRO-TRAP ROUTINE

SET MBIT MICRO-TRAP ROUTINE
UNALIGNED DATA MICRO-TRAP ROUTINE
UNALIGNED DATA MICRO-TRAP ROUTINE
PAGE BNDRY MICRO-TRAP ROUTINE

PAGE BNDRY MICRO-TRAP ROUTINE

PAGE BNDRY MICRO-TRAP ROUTINE
PROTECTION MICRO-TRAP ROUTINE

IBUF PTE FETCH ROUTINE

IBUF PTE FETCH ROUTINE

IBUF PTE FETCH ROUTINE

PROBE VIRTUAL ADDRESS ROUTINE

: PROBE VIRTUAL ADDRESS ROUTINE

PROBE VIRTUAL ADDRESS ROUTINE

PTE<M> TEST & SET ROUTINE

PTE<M> TEST & SET ROUTINE

PTE<M> TEST & SET ROUTINE

PTE<M> TEST & SET ROUTINE

FETCH PTE ROUTINc

FETCH PTE ROUTINE

FETCH PTE ROUTINE

FETCH PTE ROUTINE

FETCH PTE ROUTINE

FETCH PTE ROUTINE

FETCH PTE ROUTINE

FETCH PTE ROUTINE

FETCH PTE ROUTINE

FETCH PTE ROUTINE

MEMORY MANAGEMENT FAULT HANDLING ROU
MEMORY MANAGEMENT FAULT HANDLING ROU
MEMORY MANAGEMENT FAULT HANDLING ROU

: MEMORY MANAGEMENT FAULT HANDLING ROU
: BACK~-UP GENERAL REGS AND PC
: BACK=-UP GENERAL REGS AND P(C
: BACK-UP GENEPAL REGS AND PC
: BACK-UP GENERAL REGS AND PC

: IB.ERR - IBUF error routine
: IB.ERR - IBUF error routine
: IB.ERR = IBUF error routine
: Machine check errors

: Machine check errors

: Machine check errors

: Machine check errors

: Error handling initialize

: Error handling initialize

: Error snapshot routine

: Error snapshot routine

: Error snapshot routine

: Error st pshot routine

: Push parameters-

: Push parameters

d b b eed b nd b e b b e crd o d e cd e ed e e e b e s
ONONONONONONONCONONON NN N NN NS

Console
Console
Console
Console
Console
Console
Console
Console
Console
Console
Console

interface
interface
interface
interface
interface
interface
interface
interface
interface
interface
interface

CALCRC.MIC

Procedur

FPA.MIC

e catl
Procedure call
Procedure call
Procedure call
Procedure call
Procedure cail
Procedure call
Procedure call
Procedure calt
Procedure call
Procedure c.ll

0LV VLI LOLO OO

FPA Interface
FPA Interface

«®
[}
x
o

o0 00 0 a0 o

LX)

DESCRIPTION

HALT AND CONTINUE
EXAMINE MEMORY
EXAMINE MEMORY
DEPOSIT MEMORY
DEPOSIT MEMORY
EXAMINE/DEPOSIT GPR'S
EXAMINE/DEPOSIT IPR'S
QUAD CLEAR AND UNJAM
ECO functionality test
ECO functionality test

CALLG, CALLS

CALLG, CALLS

CALLG, CALLS

CALLG, CALLS

CALLG, CALLS

CRC Description

(RC Entry

CRC Loop setup and Loop

: CRC Loop setup and loop
: CRC Termination and FP
: CRC Termination and FPD

Description

: Description



	04-619
	04-620
	04-621
	04-622
	04-623
	04-624
	04-625
	04-626
	04-627
	04-628
	04-629
	04-630
	04-631
	04-632
	04-633
	04-634
	04-635
	04-636
	04-637
	04-638
	04-639
	04-640
	04-641
	04-642
	04-643
	04-644
	04-645
	04-646
	04-647
	04-648
	04-649
	04-650
	04-651
	04-652
	04-653
	04-654
	04-655
	04-656
	04-657
	04-658
	04-659
	04-660
	04-661
	04-662
	04-663
	04-664
	04-665
	04-666
	04-667
	04-668
	04-669
	04-670
	04-671
	04-672
	04-673
	04-674
	04-675
	04-676
	04-677
	04-678
	04-679
	04-680
	04-681
	04-682
	04-683
	04-684
	04-685
	04-686
	04-687
	04-688
	04-689
	04-690
	04-691
	04-692
	04-693
	04-694
	04-695
	04-696
	04-697
	04-698
	04-699
	04-700
	04-701
	04-702
	04-703
	04-704
	04-705
	04-706
	04-707
	04-708
	04-709
	04-710
	04-711
	04-712
	04-713
	04-714
	04-715
	04-716
	04-717
	04-718
	04-719
	04-720
	04-721
	04-722
	04-723
	04-724
	04-725
	04-726
	04-727
	04-728
	04-729
	04-730
	04-731
	04-732
	04-733
	04-734
	04-735
	04-736
	04-737
	04-738
	04-739
	04-740
	04-741
	04-742
	04-743
	04-744
	04-745
	04-746
	04-747
	04-748
	04-749
	04-750
	04-751
	04-752
	04-753
	04-754
	04-755
	04-756
	04-757
	04-758
	04-759
	04-760
	04-761
	04-762
	04-763
	04-764
	04-765
	04-766
	04-767
	04-768
	04-769
	04-770
	04-771
	04-772
	04-773
	04-774
	04-775
	04-776
	04-777
	04-778
	04-779
	04-780
	04-781
	04-782
	04-783
	04-784
	04-785
	04-786
	04-787
	04-788
	04-789
	04-790
	04-791
	04-792
	04-793
	04-794
	04-795
	04-796
	04-797
	04-798
	04-799
	04-800
	04-801
	04-802
	04-803
	04-804
	04-805
	04-806
	04-807
	04-808
	04-809
	04-810
	04-811
	04-812
	04-813
	04-814
	04-815
	04-816
	04-817
	04-818
	04-819
	04-820
	04-821
	04-822
	04-823
	04-824
	04-index1
	04-index2

