8 1
1Z-ESOAA-124.0 ; FORKS .MIC [600,1204] I-stream decode forl4-Jan-82 Fiche 2 Frame B1 Sequence 207

: P1W124.MCR 600,1204] MICRO2 1L(03) 14=-Jan=-82 15:30:16 VAX11 /780 Microcode : PCS 01, FPLA OE, WCS124 Page 206
; FORKS .MIC {600.1204] I-stream decode forks : A=-FORK for VAX Instruccions
27533 sHERE FOR CLRG<C.LRD
;7534
:7535 24D: : :
U 004D, 0018,0C38,1980,F980,0000,004F :;ggg CLRQ: RCLTO3_x[ZERO] ;CLRQ/CLRD - MAKE TWO LONGWORDS OF ZERO
;7§38 JHERE FOR CLRx, x=B, W, L (CLRF=CLRL)
:7539
;75640  O4F: : :
;7541 CLR: ALU_K[ZER0]1,D_O, ;SETUP ZERO TO STORE
U 004F, FF18,003B,19F0,F847,0000,0200 ;;§2§ B.FDRK ;GO STORE IT
ol
;7544 JHERE FOR MOVPSL
;7545
;7546  Q4E: ; H
U 004E, 0000,003C,3DF0,2C00,0000,0089 ;;gzg MOVPSL: Q_IDCPSL] :READ PSL OVER iD BUS
;7549

27550  WRQ.DST:D Q. “MOVE TO D FOR STORAGE
U 00B9. FCGO.003F,01F0,F847,0000,0300 :7551 WRITE.DEST, J/WRD *STORE 1T. DO NOT CHANGE CC




7Z~ES0AA=124.0
;. PIW124.MCR 600.1204]
: FORKS .MIC '606 1204

U 0081,

U 0085:

U 0087,

U 0086,

U 00Cé,

U 008C,

U OO8E,

U 008F,

MI fROg

0018,0038,6580,F980,0000,08FC
0018,0038,6569,F980,0000,08FC

0018,0038,6580,F980,0000,08FC

0018.0038,6580,F980,0000,08FC

0018,0038,2180,F980,0000,08FC

0000,003C,0180,FA70,0200,00C6

0018,0018,1180,42F0,0000,028€

0098,0038,9580,F980,G000,08FC

€000,003C,0180,F804,4000,0062

0818,1C38,D" 30,F800,0000,03%€

; FORKS .MiC [500,1204]

1L(03)

I-stream decode forks :

c 1
I-stream decode forl4-Jan-82

14-Jan-82 15:30:16

VAX11/780 M1crocode :
A-FORK for VAX lInstructions

iche 2 Fframe C

prcane quence 208
o

FPLA of, WCS12

;HERE ARE EXECUTION STATES FOR ESCAPES AND RESERVED INSTRUZTIONS

*ESCE = FAULT THROUGH 10

081: :
RCLTOI_KL.101,J/EXCPT
083: N ‘
RCLTOI_KC.10]1,J4/7EXCPT
(85:

‘ESCF - FAULT THROUGH 10

RCCTOI_KC.101,J/EXCPT

“ESCD - FAULT THROUGH 10

s HARRARRAARARA AR LA A AENRRRNARNRRARNARAANA A AN AAANRA A

; * Patch no. 070, PCS 0085 trapped to WCS 1180 =

s KARRARAAAAAARARA A RAAAARRAAAAAANRARAAARARA AR AR,

087: : H
RCLTOI_KL.101,J/EXCPT ;RESERVED OPCODE - FAULT THROUGH 10
086: : -
RCCTOI_KL.141,J/EXCPT :ESCC = FAULT THROUGH 14
:HERE FOR RSB
08A: : H
RSB: VA_RLSP] :ADDRFSS GF TOP OF STACK
RCSPI_LA+KL.4].RLOG, *UPDATE STACK POINTER
DCLONGI_CACHE, :GET RETURN ADDR,
J/IMP SJUMP TO IT
;HERE FOR BREAKPOINT
08C: : :BREAKPOINT
BPT: RCLTOJ_KC.BOJ.RIGHT2, :VECTOR ADDRESS IS 2C
J/EXCPT :TAKE THE FAULT
;HERE IS i." OPERATION
08E: PR :
NOP : (i . 'R.OPC, :DO NOTHING MUCH
PL_° =1,J/1RD
08F : ;= :
HALT: D ki :DO EVEN LESS

P3L.Mu.:?,J/HALT. INST

;GO TELL CONSOLE WE HIT HALT INSTR

Page

207



D 1
1Z-ESQAA=124.0 ; FORKS .MIC [600,12041] I-stream decode forl4-Jan-82 Fiche 2 Fframe D1 S? uence 209

; P1W124.MCR 600,12041] MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA CE, WCS124 Page 208 §
; FORKS .MIC [606.1204] I-stream decode forks : B=FORK for VAX Instructions
:7§33 .T0C ' I--stream decode forks : B=FORK for VAX Instructions''

;7600 :Control passes to this point from any 'B.FORK'' state.
;7601  ;The state o{Btne data path is :

:7602 . = Reaister selected by bits <3:0> of IB byte 1

;7603 VA = Address of first operand

;7604 D = First operand .

;7605 Q = Instruction stream data, if any

;7606 PC = Address of next specifier

;7607

;7608 200: : - :

;7609 B.FORK: @ D,D_Q, ;S*# SHORT LITERAL

;7610 1D_D.SYNC, ;SEND FIRST OP OUT FOR ACCEL
U 0200, 0C00,007F,15€0,8C00,0000,0300 :;g}; C.FORK

;7613 201: H :
U 0201, 0000,003C,0180,F800,0000,0001 :;g}g J/RSVMOD ;RESERVED MODE

;7616 202: H :

27617 RCCT1J_Q, ;QUAD/DOUBLE. PUT FIRST WORD IN T

;7618 ID_D.SYNC, ;SEND FIRST OP OUT FOR ACCEL

;7619 a_b.p 0. :MOVE OP1 TO @, 2ND WORD OF OP2 IS O
U 0202, 0F01,207F,15E0,BD88,0000,0300 :;gg? C-FORK

;7622  203: H :
U 0203, 0000,003C,0180,F800,0000,0001 :;252 J/RSVMOD ;RESERVED MODE

;7625  204: : H

;7626 QD,D_LA, sREGISTER. GET IT FROM LATC:

;7627 1D_D.SYNC, ;SEND FIRST OP OUT FOR ACCEL
U 0204, 0800,007F,15€0.8C00,0000,0300 :;ggg C.FORK

;7630  224: : JWRITE TO REGISTEK

;7631  B.WR: R(PRN)_D,DT/INST.DEP, ;STORE RESULT IN REGISTER

;76352 SET.CCTINST), ;SET CC FROM IT

;7633 (LR.IB.OPC, JAND GO DO NEXT INSTRUCTION
U 0224, C001,C03C,0180,F8DC,4070,0062 :;2%? PC_PC+1,J/1RD

;7636  205: :

U 0205, 0000,003c,0180,F8C0,0000,0001 ;7637 j/RSVMOD




E 1
1Z-ESOAA=124.0 ; FORKS .MIC [600,1204] I-stream decode forl4-Jan-82 Fiche 2 Frame E1 Seguence 210
; PIW124 .MCR 600,1204] MICROZ2 1L(03) 14=-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA QOE, WCS124 Page 209
; FORKS .MIC [600,1204] I-stream decode forks : B=-FOKRK for VAX Instructions
;;ggg ;B FORK SPECIFIER EVALUATION: QUAD REGISTERS
17640 206: :
;7641 RCLT1] LA, ;QUAD REGISTER
;7642 ID_D.SYNC, ;SEND FIRST OP OUT FOR ACCEL
U 0206, 0000,007C,15€0,8088,0000,00CB :;gzz a_p ;GET LOW-ADDR WORD TO T1
17645 ; :
;7646 D_R(PRN+1), ;GET SECOND PART
U 00cB, 0800,003F.,018" =860,0000,0300 :;gzg C-FORK
17649 226: : :QUAD WRITE TO REGISTER
U 0226, 0010,0038,. '‘00,0000,00E4 :;gg? Q_RCLTO] JGET LOW ADDRESS PART
$7672 :
;7653 R(PRN) ;STORE LOW ADDRESS PART
ju O0E4, 0001,E03C,0180,F8D8,0070,0112 :;ggé SET.CCTINST) ; SETTING TENTATIVE CONDITION CODE
$7656 : :
;7657 R(PRN+1) D, ;HIGH ADDRESS P/RT IS IN D
;7658 N_AMX.Z_TST, 2GET FINAL CC, Z IS 1 IFF BOTH ZERO
;7659 cCr.18.0PC, ;FORGET THIS INSTRUCTION
ju 0112, €001,003C,0180,F8E4,4030,0062 :;gg? PC_PC+1,J/1RD ;MOVE ON TO NEXT
17662  207: : :
ju 0207, 0000,003C,0180,F800,0000,0001 :7222 J/RSVMOD
:7665  208:
;7666 B.DR: QQVA LA, (R)
;7667 ID D. SYNC *SEND FIRST OP OUT FOR ACCEL
U 0208, 0000,087C,15C0.8C00,0200,00D0 :;ggg DATA.TYPE?,J/B.M
17670  209: ;
27671 R(PRN) _LA+K[SP1.CON].RLOG, JUPDATE THE STACK POINTER
U 0209, 0018,0018,1580,F8D8.,0000,0208 :;g;% J/B.DR” ;THEN LOAD UN-INCREMENTED ADDR
17676  20A: :
;7675 R(PRN) LA=-K[SP1.CON].RLOG, ;=(R) AUTO DECREMENT
;7676 QBVA_ALU, ; USE DECREMENTED ADDR
27677 ID D. SYNC SSEND FIRST OP OUT FOR ACCEL
U 020A, 0018,0844,15C0,BCD8,0200,00D0 :;2;3 DATA. TYPE’ J/8.M
17680  208: ;
;7681 0 D.VA LA, ;a3(R)+ AUTO INCREM_NT DEFERED
U 0208, 0000,007C,15E0,8C00,0200,0115 :;gg% 1B_ D.SYNC JSEND FIRST OF OUT FOR ACCEL
:-7684 ;D RRARRARNAAARAN R AR RN A AR AR AR AARANNRNA RN AN RARARA
;7685 ; + Patch no. 052, PCS 0208 trapped to WCS 117A =
;7686 D RERAR AR A AN AR AR R A A AR R AR AR AN R AR RNNRRAAN RN
;7687
;7688 :
;7689 D[LONGJ CACHE, ;GET INDIRECT WORD
;7690 RCPRN) _[CA+K[.4].RLOG, ; WHILE UPDATING REGISTER
U 0115, 0018,0018.1180,40D08,0000,0128 ;7691 J/B.DF ;THEN JOIN COMMON CODE




lu 020C,

{u 026C,

{U 020D,

U 020F,

u 0118,

¢ oL 28,

17-ES0AA-124.0
;. P1W124.MCR 6001
: FORKS .MIC t606 12041

0060,€07D,1580,8088,0000,047E

0C11,0814,01C0,F800,0200,00D0

D005.2854,15C0,8C00,0200,0000

D005.2054.15€0,8C00,0200,0118

0000,003C.0180,4000,0000,0128

0c01,083C,01¢0,F800,020G, 0000

s FORKS .MIC [600,1204]
204] MICRG2 1L(03)
I-stream de-ode forks :

:7692
7693

F 1
I~stream decode fori&é~Jan-82
14-Jan-82 15:30:16 VAX11/780 Microco
B8-FORK for VAX Instructions

;B FORK SPECIFIER EVALUATION: INDEX AND

Fiche 2 Frame F1 Se

uence 211

de : PCS 01, FPLA OE, WCS124 Page 210

DISPLACEMENT MODES

20C: :
RCLT7]_LA.CTX,
ID_D.SYNC,
CACL.J/ASPC

26C:

“INDEX MODE, CONTEXT SHIFT INDEX
*SEND FIRST OP OUT FOR ACCEL
*"AND GO EVALUATE BASE OPERAND ADDRESS

Q&VA D+LC,
DKTA TYPE?,J/B.M
20D:

sRETURN HERE FROM ASPC
;CCMPUTE INDEXED ADDRESS
SRESTORE FIRST OPERAND TO D
:GO GET TH:t OPERAND

onA Q+LB.PC,
CLR.IB.SPEC,
ID_D.SYNC,
DATA.TYPE?,J/B.M

;D(R) DISPLACEMENT MODE.
:DISCARD THE SPECIFIER

;SEND FIRST OP OUT FOR ACCEL
;GO GET THE OPERAND

20F : :

Q D,VA _Q+LB.PC,
ID_D.SYNC,
CLR.IB.SPEC

s KARARKAARARARNARERAARARAAAAA AR AAAAAANAAAN

; * Patch no. 053, PCS 020F trapped to

s ARAANARANAARAAARAAAARARNRANARANARAANANNANN

:@D(R) DISPLACEMENT DEFERED
sSEND FIRST OP OUT FOR ACCEL
;DROP THE SPECIFIER

1282842222 ¢

WCS 117B «

L2 22 84224 8 4

DLLONG]_CACHE

$GET INDIRECT, GO USE IT AS ADDR

B.DF: Q&XA D,

DATA.TYPE?,J/B.M

*USE POINTER AS ADDRESS
*RESTORE FIRST OPERAND TO D

.
L4




11-£S0xA~124.0
;. PTW124.MCR 600,1204]
: FORKS .MIC [600,1204]
U 0214,
U 0215,
U 0216,

u 0217,

U 0218,

ju 0219,

lu 021A,

U 0218,

u 021c,

U 021D,

U 021F,

0000,003C,0180,F800,0000,0001
0000,003C.0180,F800,0000,0001
0000,003C,0180,F800,0000,0001
0000,003C,0180,F800,0000,00C

0000,003C.0180,F800,0000,0001

DC00,087C,15€0,B8C00,0000,00E5

0000,003C,0180,F800,0069,9001

D001,287C,1580,8C00,0200,0000

0000,0v3C,0180,F800,0000,0001

0000,003C,0180,F800,0000,0001

F001,2B3C,01F0,F98E,0000,01E0

: FORKS .MIC L600,1204]
MICRO2 1L (03)
I-stream decode forks :

G 1
!-stream decode forl4-Jan=-82
14-Jan-82 15:30:

he 2 Frame
16 VAX11/780 M1crocode :
B-FORK for VAX Instructions

uence 212

61 Se
PCS 01, FPLA OE, WCS124 Page 211

sHERE ARE VARIANTS OF THE B-FORK ENTRY POINTS FOR R=P(

214:

215:

216:

217:

218:

219:

21A:

218:

21C:

21D:

21F:

J/RSVMOD

J/RSVYMOD

J/RSVMOD

J/RSVYMOD

J/RSVMOD

o D.D_Q,

ib D.SYNC,

CLR 1B.SPEC,
DATA.TYPE?.J/B.1

J/RSVMOD

VA Q,

ID_D.SYNC,
CLR.IB.SPEC,
DATA.TYPE?,J/B.M

J/RSVMOD

J/RSVMOD

RCCT1]_AQ,
Q_IB.DATA,
cCR.1B.COND,
PC_P(+4,
IBTTEST?,J/8B. 10

*PC REGISTER MODE

*ILLEGAL REGISTER MODE. R=PC
*PC QUAD REGISTER MODE
*ILLEGAL QUAD REGISTER MODE, R=PC
L(PC)

$(PC)+ IMMEDIATE MODE

*SEND FIRST OP OUT FOR ACCEL
; BEWARE ADDRESS SOURCES
L=(PC)

:a(PC)+ ABSOLUTE MODE

*SEND FIRST OP OUT FOR ACCEL
*INDEX MODE, R=PC

*NESTED INDEX MODE, R=PC

;QUAD IMMEDIATE

:GET SECOND PART

;DISCARD IT FROM IB

;STEP PC OVER SECOND PART OF LITERAL
JMAKE SURE IT'S ALL THERE

!




H 1
Z7-ESOAA~124.0 : FORKS .MIC [600,1204] I-stream decode forl4-Jan-82 Fiche 2 Frame H1 Sequence 213
: PIW124 .MCR 600,12041] MICRO2 1L(03) 14=-Jan=-82 15:30:16 VAX11/280 Microcode : PCS 01, FPLA QE, WCS124 Page 212
; FORKS .MIC [600,1204] I-stream decode forks : B-FORK for VAX Instructions

:77?? SHERE OFF B-FORK WHEN INSTRUCTION DECODE ROMS INDICATE SHOULD NOT DO BFORK

$7772  287: : s SHOULD NEVER HAPPEN
{u 0287, 0000,003D,018C,F800,0000,0EE0 :;;;2 CALL.J/EH.USEQ sGET A MACHINE CHECK

ST775 o AR AR AR AR AR AR RAR AR AR RRRRARR AR AR

7776 ; = Patch no. 073, PCS 0287 trapped to WCS 1181 =

27777 ; KRR ANRAR AR RN R AR R AR AR AR RN RAAANARANARARN A

T 37779  ;HERE OFF B-FORK, WHEN INSTRUCTION BUFFER DOES NOT HAVE ENOUGH DATA

;7781  27C: ; H
ju 027C, 0000,003D,0180,F800,0000,0e64 ;7782 CALL.J/1B.TBM ;T8 MISS. REFILL IT

;7786  27D: ; H
f{u 027D, 0000,003D,0180,F800,0000,0880 ;7785 CALL.J/IB.ERR sANY ERROR. FIND OUT WHAT HAPPENED

;7787 27E:

;7788 MCT/ALLOW. IB.READ, :STALL. WAIT FOR THE DATA TO COME IN
U 027e, F000,003F,01F0,F847,0000,0200 ;7789 B.FORK ;

”




Z71-ESOAA-124.0

s _FORKS .MIC [600,1204]

: PIW124.MCR 600 1204]
: FORKS .MIC [600,1204]

ju 0000, €001,C03C,0180,3004,4070,0062

U 0001, 0810,0038,01E0,F900,0000,0154

U 00D4, 0001,E03F,01E0,5988,0000,0300

U 0005, 0001,E037,01€E0,5988,0000,0128

u 00D, 0C00,003F ,01€E0,F800,0000,0300

U 0007, 0C00,003F ,01E0,F80G,0000,0300

MICRO2 1L(03)
I-stream decode

;7790
37N
7792
;7793
7794
;7795
;7796
;7797
;7798
;7799
27800
;7801

I 1
I-stream decode forl4-Jan=82
14-Jan-82 15:30:16
forks : B-FORK for VAX Instructions

Fiche 2 Frame [1
VAX11/780 Microcode : PCS 01,

SHERE FOR THE SECOND AND SUBSEQUENT STATES OFF B-FORK

sGET HERE B8Y DATA.TYPE?

=000 :

8.M: ALU D,SET.CCCINST),
CACRE _D.INST.DEP,
CLR.IB.OPC,
PC_PC+1,J/IRD

SWRITE DESTINATION

sSET CONDITION CODES ON RESULT
sSTORE RESULT

;GO DO NEXT INSTRUCTION

ap.

D_RCCTO1,
J78.WQ

=100

*STORE QUAD/DOUBLE RESULT

sGET LOW ADDRESS PART TO STORE FIRST

sTHEN STORE HIGH ADDRESS PART

173_0.

C
D,
_CACHE . INST.DEP,
ORK

SREAD OR MODIFY

sSAVE OPERAND ADDRESS

;SAVE FIRST OPERAND IN Q

sGET NORMAL B, W, L, OR F DATA
;GO EXECUTE

Rer173.0,

Q_D,
D_CACHE . INST .DEP,
J78.MQ

< QUAD/DOUBLE
;OPERAND ADDRESS 10 17

sFIRST OP TO Q, MAKE ROOM FOR SECOND

:GET FIRST LONGWORD OF QUAD/LOUBLE

a_p.b Q.
CTFORR

sFIELD SOURCE
sFIRST OP TO Q, ADDR OF SECOND TO D

Q. p.b Q.
C-FORK

=;END OF DATA.TYPE BRAMCH

;ADDRESS SOURCE
sFIRST OP TO Q, ADDRESS TO D

Se ce 214
FPLA OF, UCS134 Page 213

H




1U 0128,

fu 013D,

ju 0154,

ju 0161,

U 0164,

21-ESOAA=124 .0
: PTW124.MCR 6001
: FORKS .MIC [606 12041

0001.007C.1580,8088,0000,013D

0000,003F ,0180,4070,0000,0300

00017,€03C.0180,30C-,0070,0161

0€00,003C,0180.F803,0000,0164

€001.,003C.0180,3004,4030,0062

; FORKS .MIC [600,12041]
2041] MICROZ2 1L(03)
I-stream decode forks : B=FORK for VAX Instructions

;7825
;7826
;7827
;7828
;7829
27830
;7831
;7832
;7833
;7834
27835
;7836
;7837
;7838
;7839
. 7840
;7841
;7842
;7843
;7844
;7845
;7846
;7847
;7848
;7849
;7850

J 1
I-stream decode forl4-Jan-82
14~Jan=-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124

sHERE

B.Ma:

sHERE

B.wWQ:

Fiche 2 Frame J1 Sequence 215

TO READ SECOND LONGWORD OF A QUAD/DOUBLE OPZRAND

RCCT11_D,
ID_D.SYNC,
VA_VA+4

*STORE FIRST PART OF QUAD/DOUBLE OP
*SEND IT TO ACCELERATOR
*GET ADDRESS OF SECOND PART

DCLONGI_CACHE,
C.FORK

*GET SECOND PART OF QUAD/DOUBLE
*GO EXECUTE WITH IT

TO STORE QUAD/DOUBLE RESULT INTO MEMORY, SETTING CONDIYION CODES

CACHE D.INST.DEP,
ALU_D,SET. CC(INST)

*STORE QUAD/DOUBLE RESULT
*SETUP TENTATIVE CC FROM RESULT

D_q,
VA_VA+4

*GET HIGH-ADDRESS DATA
SAND GO WRITE IT

CACHE _DILONG],
ALU_C,N_AMX.Z TST,
CLR: I8.0PC,
PC_PC+1 ,J/1RD

STORE SECOND PART OF QUAD RESULT
: I=1 IFF BOTH PARTS ZERO
;GO BACK TO IRD

.
’

Page 214 !
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K 1
Z2-ESOAA=124.0 ; FORKS .MIC [600,1204] I-stream decode forl4-Jan-82 Fiche 2 Frame K1 Sequence 216
: P1W124.MCR 600,1204] MICROZ2 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE. WCS124 Page 215
; FORKS .MIC [606.12043 I-stream decode forks : B=FORK for VAX Instructions

;7851  ;HERE FOR_QUAD/DOUBLE I-STREAM LITERALS
;7852  .THE FIRST LONGWORD OF LITERAL IS IN T1 ALREADY, WE'VE TRIED TO READ THE
;7853 ; SECOND LONGWORD, AND HERE WE TEST TO SEE IF WE GOT IT.

. 7854
:7855 =00 . :
U 01E0. 0000.003D,0180,F80C,0000,0E64 ;;ggg B.1Q: CALL,./IB.TBM :ISTREAM HAD A TB MISS
-7858 : :
U 01E1, 0000.003D,0180,F800,0000,0880 ;;ggg CALL.J/IB.ERR :1 BUFFER STOPPED FOR AN ERROR
7861 : :
17862 Q_IB.DATA,CLR.IB2-5, :STALL WAITING FOR THE DATA
U O1E2, F000.083C.01F0.F800,0000,01E0 ;;ggz IB.TEST?,J/8.1Q :LOOP UNTIL IT ARRIVES
17865 : :
:7866 D _Q,0_D, :LEAVE IT IN D, MOVE FIRST OP TO Q
;7867 1D _D.3SYNC, ;SEND FIRST OP OUT FOR ACCEL
:7868 CLR.IB.SPEC, :GOT IT, CLEAR IT
U 01E3. DC00.087C.15E0,BC00,0000,00E5 :;ggg DATA.TYPE?
27871 =101 : : :
lu 00ES. 0000.003F.0180,F800.0000,0300 :;g;% B.1: C.FORK ;NORMAL SRC, GO USE IT
:7874 : :
U OOE7, 0814,0038.,0180,F800.0000.016A ;;g;g D_PC :ADDRESS SOURCE. FIGURE OUT ADDR
:7877 : :
;7878 D_D~K[SP1.CON3, ; BY SUBTRACTING SIZE FROM CURRENT PC
U 016A, 0819, ,003,15&0.F800,0000,0300 :7879 CTFORK :




ZZ-ESOAA-124 0 . FORKS .MIC [600,1204]

: PTW124.MCR 600,1204] MICRO2 1L(03) 14~Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPL’. OE, WCS124
; FORKS .MIC [600 12041 I-stream decode forks : B=FORK for VAX Instructions

. 7880 HERE FOR CERTAIN 3-OPERAND INTEGER AND BOOLE INSTRUCTIONS
;7881 ; NAMELY ADDx3, SUBx3, BISx3, BICx3, XORx3 FOR x=8, L
:;g§§ ; WITH THE SECOND SPECIFIER SHORT LITERAL AND THE THIRD REGISTER MODE.
7884 2€0: H
;7885 ALU QCINST.DEPID, :53L=R OPERATION
;7886 R(SP1) ALU, ;PUT RESULT IN DEST REGISTER
;7887 SET.CCTINST),
;7888 CLR. IBO-1 ;DROP OPCODE & DST SPEC

U 02C0, 401D,E00C,0180.F8C5,4070,0062 :;ggg PC_PC+2,J/IRD
;7891 HERE FOR CERTAIN 3-OPERAND INTEGER AND BOOLE INSTRUCTIONS
;7892 ; NAMELY ADDx3, SUBx3, BISx3, BICx3, XORx3 FOR x=8,
:;ggz * WITH BOTH SECOND AND THIRD SPECIFIERS INDICATING REGISTER MODE OPERANDS.
;7895  2C4: : :
;7896 ALU_LALINST. DEPID, ;R-R OPERATION
;7897 R(SP1) ALU,
;7898 SET.CCTINST), ;CC ARE INSTR DEPENDENT
;7899 CLR.IB0O-1,

U 02C4, 401C,EQ0C,0180,F8C5,4070,0062 :;gg? PC_PC+2, J/IRD
27902 HERE FOR CERTAIN INTEGER INSTRUCTIONS WHICH DG NOT WRITE A DESTINATION,
27903 ;. NAMELY BITB, BITW, BITL, CMPB, CMPW, CMPL
:;ggg * WITH THE SECOND SPECIFIER REGISTER MODE.
;7906  2AF: : ;
;7907 BIT.R:
;7908 CMP.R: ALU_LACINST.DEPID, ;OPERATE REGISTER AGAINST MEM
;7909 SET-CCCINST), s SET THE CONDITION CODES IN PSL
;7910 CLR.IB.OPC, <DISCARD OP, DO NEXT INSTR

J 02AF, C01C,E00C,0180.,F804,4070,0062 :;g}; PC PC+1,J/IRD
;7913 HERE FOR CERTAIN INTEGER AND BOOLE INSTRUCTIONS WHICH WRITE A DESTINATION,
;7914 . NAMELY ADDx2 SUBx2, BISx2, BICx2, XORx?2
7915  : FOR x=8, L, AND ADWC, SBWC
:;g%g . WITH THE SECOND SPECIFIER REGISTER MODE.
;7918  227: : :
;7919 ALU LALINST.DEPID, JMEM-R OPERATION
;7920 R(PRN) ALU, JRESULT INTO DST REGISTER
;7921 SET. CCTINST/, SSET CONDITION CODES ACCORDINGLY
;7922 CLR.IB.OPC, ;GO DO NEXT INSTR

U 0227, CO1C,EOQ0C,0180,F8DC,4070,0062 ;7923 PC_PC+T,J/IRD :

L 1
I-stream decode fori4-‘an-82 Fiche 2 Fframe L1 Sequence 217

Page 216



i M1
2Z-ES0AA-124.0 : FORKS .MIC [600,12041] 1-stream decode forl4-Jan-82 Fiche 2 Frame M1 Sequence 218

; PIW124 . MCR 600,1204] MICROZ2 1L(03) 14-Jan=82 15:30:16 VAX11/Z80 Microcode : PCS 01, FPLA OE, W(CS124 Page 217 é
; FOKS (MIC t606 1204] I-stream decode “orks : B=FORK for VAX Instructions j
:;gsé ;HERE FOR AOBLSS, AOBLEQ WHEN DESTINATION IS REGISTER !
H i
7926 223: : : |
;7927 AOB.R: QD ;SAVE LIMIT IN Q
27928 RTPRN) _LA+K[.1].RLOG, ;UPDATE THE DESTINATION REGISTER
;7929 :COPY IT FOR COMPARE
U 0223, 0818.0018,05€0,F8D8,0070,0"8E :;gg? SET CC(LONG) ;SET CONDITION CODES FROM INDEX
17932 ; .
27933 ALU p-Q, ;COMPARE INDEX TO LIMIT ;
27934 (LK. UBCC JSAVE RESULT FOR BRANCH {
27535 Q_IB. BDEST ;GET BDEST FROM IB i
27936 Pt_PC+1. ;STEP PC OVER IT {
v 018e, 701D.0800,01F0,F804,0010,0210 27937 IB.TEST? :DOES IB HAVE THE DATA? ;
7939 =00 |
U 0210, 0000 ,003D,0180,F800,0000,0E64 2;32? AOB.R1: CALL.J/IB.TBM ;IB STOPPED FOR TB MISS
27942 : :
u 0211, 0770,003D,0180.F800,0000,0880 :;822 CALL.,J/IB.ERR
17945 :
;7946 O IB.BDEST, f
1y G212, 7000,0E3C,01F0,F80C, 00C0,0210 :5322 IB.TEST?,J/A08.R1
17949 ;
;7950 Q Q+PC, ;COMPUTE BRANCH DESTINATION
27951 (rR. 180-1 ;BUT ASSUME NO BRANCH
27952 PL _PC+1, ;ADVANCE PC 7O NEXT IN LINE

U 0213, 4015,3814,01C0,F804,4000,0461 7953 ALU’ J/A0B.2 ;FIND OUT WHETHER TO BRANCH




-

i

27-ESOAA=124.0 ;
'; PIW124.MCR 600
;: FORKS .MIC [600,

U 0248,
U 0230,

U 0231,

!u 0232.

u 0020,

i
§

‘g 0021,

i 0191,

|
!U 00E>,
i ;..," C)()EBO

5 QOED,

“J OUEF,

U 0233,

FORK
12043
12041

7019,0824,8DF0,F80<«,0010,0230
£000,0603D,0180,F300,0000,0E64

0000,003p,C180,F800,00u0,0880

7000,083C,01F0,F800,0000,022C
00C1.013¢,0180,F800,0082.0020

00¢..,003C,0180,F800,0000,0106
0070,0024,0180,F800,0010,0191

0000, 180(,0180,F8D8,0000,00E9

2015,2014,0180,F801,420C.00AB
C000,0( 3C,0180,F804,4000,0062

£000.003(,0180,F804,4C00,0052

2015,2014,0780.F301,4200,C0AB

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

14=-Jan-82

N 1
I-stream decode forlé-Jan-82 Fich
:30:16 VAX11/780 Microcnde :
I-stream decode forks : B=FORK for VAX Instructions

sHERE FOR BBS, BBC, BBSS, BBCS, BBSC,
 WHEN BIT IS IN A REGISTER

; D_CONTAINS THE POSITION OPERAND (A LONGWORD), AND LA CONTAINS THE
s REGISTER SELECTED BY THE SECOND SPECIFIER.

Sequence &19

e c Fram> N1 e
FPLA OE, W(CS124

PCS 01,

88CC, B88sSI, BBCC(!I

2A8: : :

BB.R:  ALU_D.ANDNOT.K[.1FJ], “TEST POSITION FOR LESS THAN 32
CLK-UBCC, *SETTING ALU Z IF SO
r_1B8.BDEST, *GET BDEST T0 Q
PL_PC+1, *STEP PC PAST IT
1BTTEST? :CHECK T4AT WE GOT BDEST

=00 . H

BR.R1: CALL,J/IB.TBM

CALL.J/IB.ERR ’

o IB.BDEST, :

IB.TEST?, J7BR.R1

CLR.IB.SPEC, *DISCARD BDEST FROM IB BYTE 1

SC_D *GET BIT POSITION INTO SC

27 :CHECK THAT IT IS LESS THAN 32
=0

Fn.ARS 20:

s —-;ALU 2=0
J/1:SVOPR :POSITION .GEQ. 32. RESERVED OPERAND
: ;ALU Z=1 (POSITION .LSS. 32)
ALU_LA. 24D 10T MASK , STEST SFLECTED BIT OF REGISTER
CLKTUREC *SET 7 ACCORDINGLY

R oRN) _LALINST.DEPIMASK . *MODIFY THE BIT AS RFQUIRED
ALd STEST WHETHEP TC BRAN“H

=1001 . :
PCRVA_Q+PC,FLUSH.18,J/IB.FILL  -2=0. BBS
CLR.1B.OPC, :7=0, BBC
PC_PC+:,J/1RD
CLR.IB.OPC, :Z=1, BBS

PC_PC+1,J/IRD

PCEVA_O+PC,FLUSH.IB,J/IB.FILI.

:2=1, BBC

Page 216 :




12-ES0AA=124.0
: PTW1264 .MCR 600.1204]
* FORKS .MIC [600,1204]

U 024D,

U Q024E,

U 0248,

U 0194,

U 028F,

U 01A4,

U 018C.

U 028E,

€001,c03C,0180,F804,4070,0062

081D, €00C,0180,F800,0070,0341

0001,€03C,0180,FA70,0070,0194

0018,0004,1180,FAF0,0200,0341

0814,0038,01£0,FA70,0000,01A4

0018.000«,1180.FAF0,0200,018C

0000,003C,0180,3000,0000,0163

2001,003¢C,0180,F801,4200,00A8

; FORKS .MIC [600,1204]
MICROZ2 1L(03)
I-stream decode forks

. 8007
:5008
<8009
8010
;8011
. 8012
;8013
;8014
;8015
;8016
;8017
;8018
;8019
;8020
8021
8022
;8023
;8024
;8025

8 2
l-stream decode forl4é-Jan-82
14-Jan-82 15:30:16

: B=FORK for VAX Instructions
;B=FORK EXECUTIONS

cHERE FOR TSTB, TSTW, TSTL
: THE SOURCE OPERAND IS IN D.

Fiche 2 frame B2
VAX11/780 Microcode

24D: :
TST: ALU D,SET.CCCINST),
CLR, IB OPC,

PC_PC+1, J/iRD

sHERE FOR INCx, DECx, FOR x= B,
. THE DESTINATION OPERAND IS [

24E : :

INC:

DEC: D_DLINST.DEP]IQ,
SET.CCCINST),
J/STORE

Sequence 220

: PCS 01, FPLA OE, WCS124 Page

SJUST SET CC FROM DATA

. L AND DESTINATION NOT REGISTER

;OPERATE ON NATA IN D
sSET CC IN PSL ACCORDINGLY
sSTORE IT ACCORDING TO VA

SsHERE FOR PUSHL AND PUSHAB, PUSHAW, PUSHAL, PUSHAQ

; D CONTAINS THE SOURCE OPERAND (ADDRESS, IN

;SET ~»SL CC FROM DATA TC
;GET SP READY TO DECREMENT

248: :

PUSHL :

PUSHA: ALU_D,SET.CCCINST),
LAB_RLSP]
RCSPIEVA _LA-K[.43.RLOG,
J/STORE

;HERE FOR [SB. JUMP ADPRESS IS IN D

28F: «  —-

JSB: g‘gf
LAB_RLSP]
RCSPIEVA_LA-KL.4].RLOG
CACHE_DCLONG],
J/JMPTQ

;HERE ON JMF. JUMP ADDRESS IS IN D

28E: :

JMP:  PCRVALD,

J/IB.FILL

“HE CASE 3 PUSHA?

CTORT

*LOAD DECREMENTED SP INTO VA

*JUMP ADDR TO Q,
“GET PC TO SAVE
*GET STACK POINTER INTO LATCH

*DECREMENT SP INTO VA
*STORE PC ON THE STACK
*AND JUMP TO ADDR IN Q

*LOAD NEW ADDRESS

219




U 02CF,

{u 0388,

u 0389,

U 03BA,

U 0388,

U 00AO,

v 00A1,

¢ 2
1Z-ESOAA-124.0 ; FORKS .MIC [600,1204] I-stream decode forl4-Jan-82
s PIW124 .MCR 600,1204] MICROZ2 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA CE, WCS124 Page
; FORKS .MIC [606.12043 I-stream decode forks : B-FORK for VAX Instructions

;8058 HERE FOR BLBS, BLBC
:8828 s THE SOURCE OPERAND IS IN D

Fiche 2 Frame (2 Sequence 221

;8
;8061 2CF: : :
:8062 BLB:  ALU_DCINST.DEPIKT.13, “TEST LOW BIT FOR SET OR CLR
8063 CLKTUBCC, *SET ALU Z BIT ACCORDINGLY
8064 Q_IB.BDEST, *GET BRANCH DISP
;8065 PT_PC+1,
7019,080C.05F0,F804.,0010, 0388 ;gggg IBTTEST? :SEE IF WE GOT IT
18068 =00 ;00 ;T8 MISS
0000.,003D,0180,F800. 0000, 0E64 ;gggg BLB.1: CALL.J/IB.TBM 2GO FILL IN T8, IT DOESN'T KNOW
8071 ;01 ; IB ERROR
0000, 003D,0180,F800. 0000, 0880 ;gg;% CALL.J/IB.ERR *IBUFFER STOPPED FOR AN ERROR
18074 ;10 ;STALL
8075 Q_IB.BDEST, *WAIT FOR DATA
7000,083C,01F0,F800,0000, 0388 ;gg;g 1B.TEST?,4/8L8.1 * TEST FOR ARRIVAL OF BDEST
18078 ; :
8079 D _a+PC, *COMPUTE BRANCH ADDR
8080 CCR.180-1, *DISCARD OPCODE IN CASE NO BRANCH
+8081 PC_PC+1, *AND STEF PC TO NEXT
4815,2114,0180,F 804, 4000, 00A0 ;gggg 27 *SHOULD WE BRANCH?
<8086 =0 : ; 2=0
- 8085 PCEVAD, *TAKE THE BRANCH
2001,003C,0180.F801,4200,00A8 ;gggg FLUSHTIB,J/1B.FILL
+80a8 ; - 721
F80(,0038.01F1,F857,1398,6000 -8089 iRD *DON'T BRANCH

220



D 2
Z7-€S0AA-124.0 ; FORKS .MIC [600,i204] I-stream decode forl4-Jan-82 . Fiche 2 Frame D2 Seguence 222
: PIW124 . MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PLS 01, FRPLA OE, WiS1c4 Page 221
; FORKS .MIC [606.1204] I-stream decode forks : B-FORX for VAX Instructions

;8090 ;HERE FOR _SOBGTR, SOBGEQ WHEN DESTINATION IS NOT REGISTER
:8091 - THE DESTINATION OPERAND IS IN D

: 8092
28093  ZCE: : :
:809¢ S(8: D_D-k[.1], :DECREMENT THE OPERAND
;8095 SET.CC(LONG), ;GET BRANCH CONDITION
:gggg gtlgég?esr. :GET & CLR BRANCH DISPLACEMENT FROM IB
U 02CE, 7819,0B00,05F0,F804,0070,03E8 Egggg IBTTEST? :SEE IF WE GOT IT OK
:8100 =00 : :
U 03E8, 0000,003D.0180,F800,0000,0E6E ;g}g; SOB.1: CALL,J/IB.TBR
8103 : :
U 03E9, 0000,003D,0180,F800,0000,088G :g}gg CALL.J/IB.ERR
:8106 : :
:8107 Q_I5.8BDEST. :WAIT FOR IBUFFER TO GET BDEST
U 03EA, 7000,0B3C,01F0.F800.0000,03E8 :g}gg 1B.TEST?,J/508.1 :LOOP TESTING
:8110 : ;
=811 CACHE_DLCLONG], :STORE RESULT IN MEMORY
;8112 CLR.IB.SPEC, ;DISCARD BDEST FROM I8 BYTE 1
28113 Q_Q+PC, :COMPUTE BRANCH ADDRESS
U 03EB, D015,3A14,01C0,3000.0000.0163 ;g}}g P3L.CC? :BRANCH?
:8116 =0011 :N=0, 2=0
28117 JMP.J: :ALSO USED BY JSB
U 0163, 2001,203C.0180,F801.4200,00A8 :g}}g SOB.2: PCaVA_Q,FLUSH.IB,J/IB.FILL :RESULT GTR, SO BRANCH
18120 ; :N=0, Z=1
:8121 Ci.R.IB.OPC,PC_PC-1,
U 0167, C000,183C.0180,F804,4000,012D ;g}gg 1IR0?,J/508.3 ;BRANCH IFF SOBGEQ
38124 -— -=:N=1, 2=0
18125 fi.2.1B.OPC,PC_PC+1, :RESULT LSS, DO NOT BRANCH
281
;8128 =,END PSL.CC TEST
. 8129
;8130 =1101 ; ;IRD=0
U 012D, 2001,203C.0180,F801,4200,00A8 ;g}gl S0B.3: PCRVA_Q,FLUSH.IB,J/IB.FILL :SOBGEQ BRANCHES ON ZERG
18133 ; : IR0=1
U 012F, F80C.0038.01F1,F857.1398,6000 8134 IRD :SOBGTR DOES NOT BRANCH ON ZERO

ey




27-ES0AA=124.0
: P1W124 .MCR 600,1204]
: FORKS .MIC C600,12043

ju 0288, 0803,403C,3DF0,2C00,0000,01D5

ju 0105, 081D,380C,0180,F800,0000,0289

ju 0289, €000,003C,3D80,3C04,4000,0062

|u 0288, 0000,003C,0180,F800,0000,0106

U 0249, F81D,EOQOF,01F0,F847,0070,0300

U 024A, F803,C03F,01F0,F847,00C0,0200

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

E 2
I-stream decode forlé-Jan-8¢
14-Jan-82 15:
I-stream decode forks : B=-FORK for VAX Instructions

Sequence 223
: PCS Oi, FPLA OE, W(S124

Fiche 2 Frare £2

30:16 VAX11/780 Microcode Page

sHERE FOR SISPSW AND BICPSW
. THE SOURCE OPERAND IS IND

288: : H
BISPSW:
BICPSW: Q_!NCPSLI, :GET PSL READY FOR MODIFICATION
D_. .OXTCWORD] :DISCARD GARBAGE FROM WORD OPERAND
D uCINST.DEFID, SSETUP F L
£731? :IS BYTE 1 CLEAR?
=01 H -:BYTE 1 .EQL.O
IDLPSL]_D. ;WRITE BACK PSL
CLR.IB.OPC,
PC_PC +1,J/1RD
21 :BYTE 1.NEQ.O
J/RSVOPR :TAKE RESERVED OPERAND TRAP

SHERE FOR MNEGx, MCOMx FOR x=B, W, L
; THE SOURCE OPERAND IS IND

249: : :

MNEG:

MCOM: D _QCINST.DEPID, ;OPERATE ON D
SET.CC(INST), ;LOAD PSL CC ON FUNCTION
WRITE.DEST,J/WRD ;GO EVALUATE DEST SPECIFIER

SHERE FOR MOVZBW, MOVZBL, MOVZWL
; THE SOURCE OPERAND IS IN D

24A:
MOVZ:

*ZERO EXTEND THE SOURCE OPERAND TO LONG
*GO WRITE THAT RESULT AS MOVE WOULD

D_D.OXTLINST.DEP],
B.FORK

222 |




F 2
27-ESOQAA-124.0 : FORKS .MIC [600,1204] I-stream decode forl4-Jan-82 Fiche 2 Frame F2 Sequence 224 i
: PIW124.MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA 0E, WCS124 Page 223
: FORKS .MIC [600,12041 I-stream decode forks : B=FORK for VAX Instructions

;8170  ;HERE FOR ADAWI
;8171  ;ADD ALIGNED WORD INTERLOCKED
;8172 . D CONTAINS SOURCE

:8176 20E: H H
:8175 ADAWI: SC K[ZERO], sCLEAR SC FOR BRANCH ON RETURN
{U 020E, 0000,003D,1980,F800,0084 ,647E ;87176 CACL,J7ASPC SEVALUATE DESTINATION ADDRESS

;8178  26E: : cRETURN HERE WITH MEMORY OPERAND
U 026E, 0000,0C3C,G7180,F800,0000,0002 ;8179 MUL?,J/ADA.1 sTEST ALIGNMENT OF DESTINATION

;8181  26F: H sRETURN HERE WITH REGISTER OPERAND
;8182 R(PRN) _LA+Q, sPUT RESULT IN REGISTER
;8183 SET.CCTINST),
;8184 PC_PC+1,CLR.IB.OPC, sMOVE ON TO NEXT INSTRUCTION
U 026F, €01C,C014,0180,F8DC,4070,0062 ;8185 J/IRD

.8187 =10 ; :D0=0, DEST IS WORD ALIGNED
;8188 ADA.1: DCWORDJ_CACHE.LK, ;GET DEST INTERLOCKED
U 00D2, 0000,403C,0180,7000,0000,01F3 ;8189 J/ADA.2

; : 2D0=1, UNALIGNED
U 00D3, 0000,003C,0180,F800,0000,0106 ;8192 J/RSVOPR

U 01F3, 081D,C014,0180,F800,0070,01F9 ;8195 ADA.2: 6_D+Q,SET.CC(INST) ZADD SOURCE TO DESTINATION

;8198 CACHE_DLWORDJ.LK, SWRITE IT BACK
U 01F9, C000,403C,0180,3804,4000,0062 ;8199 CLR.1B.0OPC,PC_PC+1,J/IRD ;GO TO NEXT INSTRUCTION




22-ES0AA-124.0
; PTW124 .MCR 60012041
: FORKS .MIC [600.12041

FU 028cC,

lu 023D,

U 0285,

U G241,
U 01(B,

u 01cc,

U 01CD,
U O1CE,

€010,€038,0180,F904,4870,0062

€001.,C03C.0180,F804,4870,0062

0001,183(,0180,F800,0883,01CC

0810,0038,01€0,F900,0883,01CD

0018,C038,19F8,F988,0070,0089

FF18,C038,19F0,F847,0070,0300

0001,2C3C,0180.F988,0000,01(B

F819,C00F ,45F0,F847,0070,0300

F819,C00F ,45F0,F847,0070,0300

; FORKS .MIC [600,1204]
MICRO2 1L(03)
I-stream decode forks :

G 2
I-stream decode forl4-Jan-82
14-Jan-82 15:30:16
B8-FORK for VAX Instructions

;FLOAT/DOUBLE EXECUTIONS WITH SINGLE OPERAND

28C:

he 2 Frame
VAX11/780 mcrocode

TSTD:  ALU_RCLTOJ,SET.CCCINST),
CHKTFLT.OPR,
CLR.1B.OPC,PC_PC+1,J/IRD

28D:

TSTF: ALU D SET.CCCINST),
CHKTFLT.OPR,
CLR.IB.OPC, PC _PC+1,J/IRD

285: :

MOVF :

MNEGF: SC D(EXP),

CHK.FLT. OPR
D.BYTES?, J/MVD.Z

241: :

MOVD:

MNEGD: Q_D,

D_RCLTO],

CAK.FLT OP

SC_ALU(EXP), J/MOVD 3
=1000

=1011

MOVD.1: a 0.RCLT1] _KCZERO],
SET.CCCINST) ,J/WRQ.DST

=1100 ;

MOVD.2: D_0,ALU K[CZERO],
SET.CC(INST),
WRITE.DEST,J/WRD

=1101

MOVD. 3: RC[T1J
MUL?, J7novo 1

=1110
D DCINST.DEPIKL.80001,
SET.CCCINST),
WRITE.DEST, J/URD

=111

;D BYTE 1 .NEQ. O IN MOVF, MNEGF
s TRANSFORM SIGN IF MNEG

;SET CONDITION CODES FROM DEST
;STORE THAT

D DCINST.DEPIKC.80001,
SET.CCCINST),
WRITE.DEST,J/WRD

:SC .NEQ. O OR D BYTES 180 .NEQ. O
s TRANSFORM SIGN IF MNEG

;SET CONDITION CODES FROM DEST i
;STORE THAT ‘

Sequence 225

2 i
PCS 01, FPLA OE, WCS124 Page 224

;TSTD

SSET CONDITION CODES FROM SOURCE
sFAULT IF RESERVED OPERAND

:GO TO NEXT INSTRUCTION

s TSTF

sSET CONDITION CODES FROM SOURCE
sFAULT IF RESERVED OPERAND

:GO TO NEXT INSTRUCTION

sMOVF, MNEGF

:GET EXPONENT FOR ZERO TEST
;CATCH RESERVED OPERANDS
;1S EXPONENT ZERO (CRUDELY)?

sSAVE LOW-ORDER FRACTION BITS
sGET OUT HIGH PART WITH EXPONENT
sABORT IF RESERVED OPERAND

s CATCH EXPONENT FOR ZERO TEST

¢SET UP CONSTRAINT BLOCK
sSC_.EQL. O ON °MUL?"' TEST AT MOVD.3
;CLEAN UP POTENTIALLY DIRTY ZERO |

;D<15:0> .EQL. O
SRESULT IS FLOATING ZERO i
cSET CONDITION CODES TO ZERO

;D BYTE 1 .EQL. O (IF MOVF, MNEGF)
;SAVE LOW-ORDER WHERE CFORK CAN FIND
;IS THE EXPONENT (IN SC) ZERO?




ZZ~ESOAA-124 0 . FORKS .MIC [600,1204]

: P1W124 .MCR 600,1204] MICRO2 1L(03)

U 024C, F802,C03F,01F0,F847,0000,0200

U 0248, 0002,C03F,01C0,F800,0050,0286

U 0286, FO01D,C023,01F0,F847,0070,0300

H 2
I-stream decode forl4-Jan-82 Fiche 2 Frame HZ Sequence 226
: FORKS .MIC [600.1204] I-stream decode forks : B-FORK for VAX Instructions

14-Jan-82 15:30:16 VAX11/780 Microcode : PCS . FPLA OE, WCS124 Page 225
;8248 ;HERE FOR CVTBW, CVIBL, CVTWL, WITH THE SOURCE OPERAND IN D
:gglsog ; THEY ARE EASY, BECAUSE THE' NEED ONLY SIGN EXTEND THE SOURCE
18251  24C: :
;8252 (VIBW:
:8253 (CVvIBL:
;8254  CVTWL: D_D.SXTCINST.DEP], ;SIGN EXTEND THE SOURCE TO LONG
.gggg B-FORK :GO WRITE THAT AS MOVE WOULD
:8257  :HERE FOR CVIWB, CVTLB, CVTLW, WITH THE SOURCE OPERAND IN D
:gggg : THEY°RE TOUGHER, BECAUSE WE MUST CHECK FOR OVERFLOW
:8260 24B: :
:8261  CVTLW:
;8262 (CVILB:
;8263 CVTWB: Q D.SXTCINST. DEPJ :MAXE BYTE LONG
;82 NBZ_ALU.VEC : SET CC ON IT (DEST RESULT)
.gsss SUB7SPEC, J/tvr 2 ;ADVANCE EXEC PT CTR FOR NEW CONTEXT
18267 286: : :
8268 (CVT.2: ALU_D.XOR.Q,SET.CCCINST), ;SET vV IF SOURCE DATA TYPE (IN D)
;8269 : NOT EQL TO DST DATA TYPE IN Q
18270 WRITE.DEST.,J/WRD ; GO STORE RESULT




1 2
ZZ-ESOAA-124 0 . FORKS .MIC [600,1204] I-stream decode forl4-Jan=82 iche 2 Frame I2 Sequence 227

s PTIW124 .MCR 600,1204] MICROZ2 1L(03) 14=Jan-82 15:30:16 VAX11/780 Macrocode PCS 01, FPLA OE, W(CS124 Page 226 E
s FORKS .MIC [606 12041 I-stream decode forks : C=FORK for VAX Instructions !
:gg;% .T0C ' I-stream decode forks : C=FORK for VAX Instructions’'

;8273  ;Control passes here from any ‘'C.FORK'' state.
;8274 -The staE: gnghe data path is:

: 8275 = eg1ster selected by second specifier

:8276 VA = address of second operand

:8277 D = second operand

;gg;g 2 Q = first operand

:8280 :Unlike A and B forks, specifier evaluation here is by subroutine call.
;8281 ; Instructions with two or more operands go to execution at

:8282 ; C fork. Those which have three or more call either the SPEC or ASPC
;3583 ; subroutines to evaluate specifiers after the first two.

;8285

;8286 ;HERE FOR 2-OPERAND INTEGER INSTRUCTIONS WHICH DO NOT WRITE A DESTINATION,
;8287  :NAMELY BITB, BITwW, BITL, CMPB, CMPW, (MPL
;8288 ;WHEN THE SECOND SPECIFIER IS MEMORY OR SHORT LITERAL

. 8289
;8290  349: : :
:8291 BIT:
28292 CMP: ALU_DLINST.DEP]Q, ;OPERATE ON OPERANDS
;8293 SET.CCCINST), ;CONDITION CODES ARE ONLY RESULT
_ : 3294 CLR.IB.OPC, :DISCARD OP, DO NEXT INSTRUCTION
U M>49, €01D,C00C,N180,F804,4070,0062 :gggg PC_PC+1 ,J/IRD

: 8297 'HERE FOR 2-OPERAND INTEGER AND BOOLE INSTRUCTIONS WHICH WRITE A DESTINATION,
;8298 ; NAMELY ADDx2 SUBxZ BISx2, BICx2, XORx2, MNEGx, MOVx, MCOMx

;8299 FOR x = B, PLUS ADWC. SBWC

:gggg °UHEN THE secono SPECIFIER IS MEMORY

;8302 348B: H

;8303 D DCINST.DEPJQ, ;DO THE OPERATION

;8304 SET.CCCINST), :SET PSL<NZVC> ACCORDINGLY
U 034B, 081D,C00C,0180,F800,0070,0341 :gggg J/STORE

;8307 ;HERE FOR 3-OPERAND INTEGER_AND BOOLE INSTRUCTIONS
;8308 ; NAMELY ADDx3, SUBx3, BISx3, BICx3, XORx3 FOR x = B8, W, L
;8309  ;WHEN THE SECOND SPECIFIER IS MEMORY OR SHORT LITERAL

;8310
;8311 34A: :
;8312 D DCINST.DEP]Q, ;DO THE OPERATION
;8313 SET.CCCINST), ;SET CONDITION CODES
U 034A, F81D,C00F ,01F0,F847,0070,0300 :gg}g WRITE.DEST,J/WRD ;GO WRITE DESTINATION BY SPEC 3

;8316  ;HERE FOR MANY-OPERAND INSTRUCTIONS WHOSE EXECUTION STARTS ON D.FORK
;8317  .RE~DISPATCH THERE FOR FURTHER OPERATION

;8318

;8319  3¢0: :

;8320 RC[T6J Q, ;SAVE Q FOR LATER USE
;8321 IDLT9ITD ;LIKEWISE D

U 03C0, 0001,203F ,E580,3D80,0000,0400 ;8322 SUB/SPEC J/ASPC.B ;GO ON TO D.FORK




u 0117,

ZZ-ES0AA=124.0
- PTW124.MCR 600
= FORKS .MIC [600,1204]

fu 034D,

iU uTFA,

U 034C,

U 0116,

U 01E4,

U O1E5.

U 01E6.

U 01E7,

: FORKS .MIC [600,1204]
12041

0001,203C,01E0,F800,0082,01FA

FDOO,003F ,01F0,F847,0000,0200

0002,AD3C,01FF ,F800,0082,0116

0D01,343C,75€0,F980,0014,81E4

0D01,3428,75E0,F980,0014,81E4

F001,003F ,01F0,F847,0050, 030C

0€10,1238,01€0,F900,0000, 0096

0810,0D38.C5A8,3D00, 0000, 0234

0003,003C,01F8,F980,0050,01A9

MICRO2 1L(03)
I-stream decode forks :

J 2
I-stream decode forl4-Jan-82
14=~Jan-82 15:30:16
C-FORK for VAX Instructions

. Fiche 2 Frame J2
VAX11/780 Microcode :

guence 228
PCS 01, FPLA OE, W(CS124 Page

THE SOURCE IN D

$COUNT TO SC
;REPLICATE SOURCE TO Q AND D

ROTATE
‘WRITE THE RESULT

THE SOURCE IN D

:PUT COUNT IN SC

$TENTATIVE POSITIVE SIGN TO Q

c IS ALSO ZEROS TO SHIFT IN LEFT
sCLR _SS FOR EASING BRANCH CONSTRAINT
cTEST SIGN OF D

:D31=0

JEALU N WILL SET IF SC .LSS. =32
:REPLICATE SIGN (POS) TO TO

;SAVE INPUT IN Q, GUESS LEFT SHIFT
;TEST RANGE OF SC

:D31=1

;TEST FOR COUNT .LSS. =32

;PUT NEGATIVE SIGN IND AND TO
;SAVE INPUT IN Q, GUESS LEFT SHIFT
;TEST RANGE OF COUNT IN SC

302925 FOR ROTL, WITH THE COUNT IN Q AND
ROTL : sc Q.
b
6 DAL.SC,
B-FORK
SDZERE FOR ASHL, WITH THE COUNT IN Q AND
ASHL: SC_0.SXTCBYTE],
a_D.
CLR.SD&SS,
D312
=110
EALU SC+K[.20],CLK.UBCC,
RCCTD] a,
Q_D.D_DAL.SC,
ST2.J7ASHL .1
EALU_SC+K[.20].CLK.UPC,
RCCTD] _NOT.Q,
QDD BAL SC,
st?
=100
ASHL.1: ALU D.N&Z ALU.VEC_O,

WRITE . DEST, J/WRD

;SC .EQL. O
;SET CC FROM UNMODIFIED SOURCE
;STORE AS RESULT

b a,
Q_RCLTO],
EALU.N?,J/ASHL .4

:SC .LSS. 0

sRIGHT SHIFT. GET SRC BACK TO D
; AND GET SIGN TO Q

sTEST FOR HUGE SHIFT AMOUNT

D,
D_RCCTO],
Q_Q.LEFT,SI/ZERO,
STGNS?, J/ASHL. 2

;0 .LSS. SC .LEQ. 31

sLEFT SHIFT. STORE RESULT TEMPORARILY
sGET SIGNS FOR OVERFLOW TEST

;DISCARD SIGN FROM SOURCE

sBRANCH TO SET CONDITION CODE

RcCT03 0.0 0
NEZ ALD.VET 0.
J/ASHQ.8

ARAARAARRRAAN AT AR AARARAANRAN AN AN RN

LI T T |

:SC .GTR. A

;SOURCE MUST BE ZERO, ELSE OVEFFLOW
; BECAUSE RESULT IS ZERO.

;G0 CHECK OVERFLOW

RAEKAAAARAN FARRA AN AN AARARRRAN RN ANRANARNRANRRANAY

* Patch no. 067, PCS O1E7 trapped to WCS 118D «

12822282221

227




27-ES0AA~124.0
; PIW124.MCR 600 1204)
s FORKS .RMIC [600.12041

U 0234, 0D03,003C,C5F0,2€00,0050,01A9

U 0236, 0018,0038,C5F0,2C00,0050G,01A9
U 0237, 0D03,0028,C5F0,2000,0050,01A9

U 0096, 0000.003C,0180,F800,000C,01E4

U 009e, FCO1,203F,0770,F847,0050,0300

; FORKS .MIC [600,1204]
MICROZ2 1L(03)
I-stream decode forks

K 2
I-stream decode forlé4-Jan-82
14=-Jan-82 15:30:16

:+ C=FORK for VAX Instructicns
JHERE FOR LEFT SHIFT

. Fiche 2 Frame K2
VAX11/780 Microcode :

Sequence 229

PCS 01, FPLA OE, WCS124

RESULT IS IN IDCT1], SOURCE IS IN Q, SHIFTED LEFT ONCE,

: 32 COPIES OF SIGN ARE IN D,

=100
ASHL.Z2: SLU O(A) .LONG,NRZ_ALU.VEC_O,

D
Q ID(HJ. +ASHQ.8
=110 :

SLDIE['&J .LONG,N&Z_ALU.VEC_O,
Q_IDLT1],Ju/ASHQ.8

(n

SLU =1 L(NG NRZ_ALU.VRC_O,
Q ID[TU .J/ASHQ.8
=;END OF CONSTRAINT FOR BEN/SIGNS

sHERE ON RIGHT SHIFTS
:D CONTAINS THE SOURCE, Q

AND SHIFT AMOUNT (FOSITIVE) IS IN SC

sD.EQL.0

:CLEAR'N, SET 2

:GATHER BITS SHIFTED INTO SIGN POSIT. N
sGET BACK RESULT FOR 3TORING

:D.GIR.0
sCLEAR N & Z (CONSTANT IRRELEVANT)
$GATHER BITS SHIFTED INTO SIGN POSITION

:GET BACK RESULT FOR STORING

;D.LSS.0

JSET N, CLEAR Z

:GATHER BITS SHIFTED INTO SIGN POSITION
<GET BACK RESULT FOR STORING

IS FULL OF SIGr BITS,

; AND SC HAS THE SHIFT COUNT, WHICH IS NEGATIVE

=011+

ASHL.4: D_DAL.SC,
J7ASHL .1

-
0

Atu Q.N82_ALU.VEC_O,
WRITE.DEST,J/WRD

sEALU N=0
sSHIFT SOURCE
;GO SET CONDITION CODES FROM RESULT

SEALU N=1 (COUNT .LSS. -32)
SRETURN SIGN BITS AS RESULT
:SET PSL CC ACCORDINGLY

: STORE

Page 228




Z2-ESQAA-124.0
s PIW124 .MCR 600,1204]
; FORKS .MIC [600,1204]

MICRO?

U 0343, 0002,AD3C,CSFF,3C00,1486,6146

U 0146, OF01,343C,75E0,F980,0094, 8264

U G147, 0801,3428,75E0,F980,0094, 8264

U 0264, 0810,0038,0180,F908,0050,0272

U 0265, 0D00,123C,7580,F800,0104,A0R6

U 0266, 0810,0038,C1F8,3D08,0000, 026D

U 0267, 001D,0020,3180,F800,0094,A21E

: FORKS .MIC [600,1204]

1L(03)

L 2
I-stream decode forl4-Jan-82
14-Jan=-82 15:30:16

sHERE FOR ASHQ

VAX11/780 M1crocode : PCS 01,
I-stream decode forks : C-FORK for VAX Instructions

WITH THE COUNT IN Q@ AND THE HIGH-ORDER LONGWORD OF SOURCE IN D

he 2 Frame Sequence 230

L2
FPLA OE, WCS124 Page 229

:RCCTOJ AND IDETO] ARE USED TO KEEP COPIES OF THE SIGN BITS

:RCCT1] HAS THE LOW-ORDER SOURCE.

AND IDLCT1] HAS THE HIGH-ORDER SOURCE

343: :
ASHQ: SC Q.SXTIBYTE],
IDTT1I_D,
Q 0,
STATE_K[.881],
CLR.SDgsSS,
D31?

=110

¢PUT _COUNT IN SC

s SAVE HIGH-ORDER SOURCE

s TENTATIVE POSITIVE SIGN TO Q
sSET STATE 3, NO OVERFLOW YET
cEASE LATER EALU BRANCHES
sTEST SIGN OF D

SC_SC+K[.201,C.K.UBCC,
RCLTO]

L4

Q. D,p_0,
SsT?,J7ASHQ.1

:D31=0

;EALU N WILL SET IF SC .LSS. =32
sREPLICATE SIGN (POS) TO TO
sHIGH SOURCE TO Q, SIGN TC D
sTEST RANGE OF SC

SCESC+K[ .20]1,CLK.UBCC,

-

D_NOT.
Rt[TOJ ALU
s¢?

=100

:D31=1

;TEST FOR COUNT .LSS. =32
sHIGH SOURCE TO Q

sMAKE D ALL NEGATIVE SIGN BITS
;PUT NEGATIVE SIGN IN TO, TOO
;TEST RANGE OF COUNT IN SC

R D
SIGNS?, J/ASHO 6

:SC .EQL. O (NO SHIFT)

sLOW RESULT TO D

sSET Z TENTATIVELY FFOM LOW PART
;SINCE THIS MAY BE A LEFT SHIFT BY A
; MULTIPLE OF 32, CHECK FOR OVERFLOW

ASHQ.2: D DAL.SC, FE_SC-K[.20],

EALU.N?.J/ASRQ. 4

;SC .LSS. O (RIGHT SHIFT)
sHIGH RESULY TO D (IF SC IN RANGE)
;TEST FOR HUGE SHIFT AMOUNT

IDCTO1 D,
D_RCLTTI,

o0,
J7ASHQ.7

ALU D.X¥OR.Q,
CLK;UBCC,LONG,
SC_SC-K[.40]

=,;END OF SC TEST

;0 .LSS. SC .LEQ. 31
sSAVE SIGNS AGAIN

;GET LOW SOURCE

sAND ZEROS TO SHIFT IN
;GO SHIFT LEFT

:SC .GTR. 31

s CALCULATE DIFF OF HIGH SRC FROM SIGN
;SET Z IF NO OVERFLOW

sREDUCE SHIFT AMOUNT BY 32

; (COMPENSATIMG FOR EXTRA ADD ABOVE)




M2 :
ZZ-ESOAA-124.0 ; FORKS .MIC [600,1204] I-stream decode forl4-Jan-82 iche 2 Frame M2 Sequence 231 ;
= P1W124 .MCR %2861204 MICROZ2 1L(03) 14-Jan-82 15:30:16 VAX11/780 M1crocode : PCS 01, FPLA OE, WCS124 Page 230

: FORKS .MIC ,1204] I-stream decode forks : C=FORK for VAX Instructions
;gzgg ;HERE WITH SHIFT COUNT GREATER OR EQUAL TO 32
+8458 H H
18459 ap, *SAVE SIGNS
: 8460 D RCLT1] ;GET LOW SOURCE
8461 FE_KC.203. *PREPARE TO RE-OFFSET SC
lu 021E. 0810,0138,75€0.F908,0104,61C8 :gzg% 72 *DID OVERFLOW OCCUR?
J 18464 =0 : :2=0, OVERFLOW
U 01C8. ©003,003C.0180.F800,1408.61C9 :gzgg STATE_O(A) sCLEAR STATE 3. TO INDICATE OVERFLOW
18467 :2=1, NO OVERFLOW
18468 ipr113 _D.a_D, “SAVE LOW SOURCE AS HIGH
18469 RC[ "13°0. “TLEAR LOW SOURCE
18470 *GET SIGNS BACK INTO D
18471 st SC+FE, *RE- OFFSET SC BY 32
U 01C9. 0C03.143C,CSE0,3D88,0080,8264 ;gz;g SC%,J/7ASHQ. 1 2GO AROLND AGAIN
18474  ;HERE ON RIGHT SHIFTS
*8475 : Q CONTAINS THE HIGH PART OF THE SOURCE. D HAS THE HIGH RESULT
18476 : SC HAS THE SHIFT COUNT, WHICH WAS ORIGINALLY NEGATIVE,
:gz;g : BUT HAS HAD 32 ADDED TO IT. WE ARE BRANCHING ON THE SIGN OF THAT ADDITION
28479  =011x :EALU N=0
‘8480 ASHQ.4: IDCT11 D *SAVE HIGH RESULT
) +8481 D RC[TTJ SC_FE, “GET LOW SOURCE. RESTORE NEG SHIFT CT
U 0086. 0810,0038,C580.3D08,0081,0251 ;gzg% J7ASHQ.5 *GO GET LOW RESULT
18484 : ;EALU N=1 (COUNT .LSS. =32)
U 00BE. 0601.203C.0180.F988,0000,0222 ;gzgg RCCT1]_Q *MOVE HIGH SOURCE ONTO LOW SOURCE
18487
8488 4 _RCLTOJ, GET SIGNS FOR HIGH WORD
8489 D-RCLTOD. > AND FOR SIGNS

;8490 ST_SC+K[.20],CLK.UBCC, SSEE IF COUNT 1S NOW REASONABLE
U 0222, 0810,0038,75C0,F900,0094,8265 ;8491 J/ASHQ.2 SAND LOOP UNTIL IT IS.




Z7-ESOAA=124.0
- PTW124.MCR 600.1204]
- FORKS .MIC C600, 1204]

U 0251,

U 0254,

U 0272,

U 0273,

U 0276,

U 0277,

U 0181,

u 0189,

MICRO2

0000,003C,C5F0,2C00,0000,0254

NC01,003C,0180,F800,0050,0272

0001,373C,0180,F988. 0050,0181

0001,203C,CiE0,F988,(23C,01A1

0001,203C,01€0,F988,0030,01A1

0001,373C,0180,F988,0030,0181

F000,003F ,01F0,F847,0020,030C

F000,003F ,01F0,F847,0000,0300

: FORKS .MIC [600,1204]

1L (03)

N 2
I-stream decode forl4-Jan-82
14-Jan-82 15:30:16
I=-stream decode forks : C=FORK for VAX Instructions

Se Ve o

ASHQ.5: D _DAL.SC,

SENTER HERE WITHOUT BRANCH ON RIGHT SHIFTS.

AR XA R ¥

=010 :
ASHQ.6: RCCT13_Q,

Sequence 232
FPLA 0E, WCS124

iche 2 Frame N2

F
VAX11/780 Microcode : PCS 01, Page 231

HERE ON RIGHT SHIFTS WHEN THE SHIFT COUNT HAS BE[N REDUCED TO LESS
THAN 32. THE HIGH RESULT HAS BEEN GENERATED AND SAVED IN IDLT1], Q@ HAS
THE HIGH SOURCE, AND D HAS THE LOW SOURCE.

" SGET LOW RESULT IN D

DUU sAND HIGH RESULT

ALU D,N&Z_ALU.VEC_O,

‘TEST LOW ORDER FOR Z
J/ASHA.6

sRE-ARR/"IGE FOR STORAGE

ON SHIFTS OF O PLACES, COME HERE
FROM ASKG.7 BRANCHING ON SIGNS OF D AND Q, WHICH ARE IDENTICAL.

ON LEFT SHIFTS BY A MULTIPLE OF 32 PLACES. ENTER FROM ASriQ.1, TESTING THE
SIGN_OF THE ORIGINAL SOURCE IN D31, AND T'IE SIGN OF THE SHIFTED RESULT

IN @31, IF THEY ARE NOT EQUAL, WE MUST SET OVERFLOW.

;031 ¢ D31 BOTH 0
;SAVE HIGH PART FOR LATER STORE
;SET N FROM HIGM. “AND™’ 7 WITH LOW

NAHXZTST

STATE377J745H0.6A {WAS THERE -X u«(LIER 'VERFLOW?

: ;031 =0, D31 =t

RCLT1]_Q, :SAVE HIGH PARI FIR LATER STORE
N_AMX.Z_TST, ;SET N FROM HIGH, '‘AND'’ Z WITH LOW

;COPY LOW ORDER LWGUORD

Q°D,
J7ASHQ.7A :GO SET OVERFLOW

: ;031 =1, D31 =0

RCLT1] a, :SAVE HIGH PART FOR LATER STORE

N AMX 2. TsT. ;SET N FROM HIGH, *'AND'* 7 WITH LOW

;COPY LOW ORNPER LONG.’ORD

J7ASHO 7A ;GO SET OVERFLOW

: :Q31 € D31 BOTH 1

RCLT1] aQ, :SAVE HIGH PART FOR LATER STORE

N AMX.2Z TST, ;SET N FROM HIGH, “AND'' 7 WITH LOW

STATES?7,/ASHO. 6A :WAS THERE AN EARLIER OVERFLOW?
=0r*x ;STATE 3=0 (OYERFLOW EARLIER)
ASHQ.6A:SET ;NOTE OVERFLCV IH FSL

.V,
WRITE.DEST,J/WRD

s AR R AR AR A AN AN TR AR AR AR RN AN AR AT AR AR

; * Patch no. 016, PCS 0181 trapped to W(S 1153 =

s KA AN A AN AT A NI RN AAN AR SRR RN AR AN A AN RN

: : ;STATE 3=1 (NO OVERFLOW)
WRITE.DEST,J/WRD




ZZ-ESOAA~124 0 : FORKS .MIC [600,1204]
: PIW124 . MCR 600,1204] MICROZ 1L(03)

: FORKS .MIC [600, 12043

U 026D,

U 0279,

U 027A,

u G291,

U 027,

U 01A1.

U 01A9,

0D00,003C,31E0,F800,0084,A279

0c0* 03C.C5F0,2D090,0050,027A

0D00,003C,0180,F800,0000,0291

0C01,003C,C1F0,2n88,0080,C298

0010,1738,01¢0,F910,0000,01A1

Fc00,003F ,01F0,F847,0020,0300

0¢11.€020,0180,F900,0070,037E

8 3
I-stream decode forl4-Jan-82 Fiche 2 Frame B3 Sequence 233
14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page

I-stream decode forks : C-FORK for VAX Instructions

'HERE FOR LEFT SHIFT

¢ D HAS THE LOW SOURCE, Q IS ZERO, _
: AND SHIFT AMOUNT (POSITIVE) IS IN SC., WITH 52 APDED TO IT.
ASHQ.7: o DAL.SC, ‘GET LOW PART OF RESULT
Q°D. *SAVE LOW SOURCE IN Q
ST_SC-K[.403 JIPAKE SHIFT COUNT NEGATIVE
RCCT21 D, *SAVE LOW RESULT
NEZ_ALD.V&C _0, :SET TENTATIVE 2
D_Q; *LOW SOURCE TO D
Q_IDCT1] *HIGH SOURCE TO @
D_DAL.SC ‘GET HIGH PART OF RESULT
RCCT11.D, “SAVE HIGh RESULT
N_AMX.Z_TST, ;SET CONDITION CODES FROM THAT
D-Q, *HIGH SOURCE TO D
Q_IDCTO], *SIGNS TO Q
ST_SC+1 ;PREPARE TO TEST BITS SHIFTED INTO 31
D_DAL.SC, :GET BITS DISCAPDED FROM HIGH WORD
Q_RCLT2]. :GET BACK LOW RESULT
STATE3? :DID WE SEE OVERFLOW IN LONG SHIFT?
=0xxx :STATE3=0, LONG SHIFT SAW OVERFLOW
ASHQ.7A:5 a, *READY LOW RESULT
SET.V, ;:NOTE OVERFLOW
WRITE.DEST,J/WRD :STORE IT BY FINAL SPECIFIER

S ARKAA A AN N RA AR AR A AR A AR AARAARAAARRARRRAARR AR AN

; * Patch no. 017, PCS 01A" trapped to WCS 1154 «

s KA RAN AN A AR ARN AR A ARA AR AN A RAACAR AN AR RSN AR

;STATE3=1, NO C /ERFLOW DETECTED
ASHQ.8: ALU D.XOR.RCLTOJ, ;WERE BITS DISCARDED ALL SIGNS?
SET CCCINST), ;SET V IF NOT
;READY LOW RESULT FOR STORING
J7SPEC ;GO STORE ACCORDING TO SPECIFIER

23

C




U 0458,

lu 0459,

21-ES0AA=124.0
; PIW124 .MCR 600,1
. FORKS .MIC [600. 12043

U 0246.

' 0298,

U 045A,

U 0458,

u 0461,
1) 0463,

1) 0465,

U 0467,

U 0469,

U 04@’

MICRO2

0819.€014,0580,F800,0070,0298

701D,0800,01F0,F804,0010,0458
0000,003p,0180,F800,0000,0E6E

0000,003p,0180,F800,0000,0880

7000,083C,01F0,F800,0000,0458

4015,3814,01€0,3004,4000,0461

F80C.0038,01F1,F857,1398,600"
F80C.0038,01F1,F857,1398,6000

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

2001,203C,0180,F801,4200,00A8

2001,203C.0189,F801,42C0,00A8

2001,203¢,0189,F801,4200,00A8

: FORKS .MIC [600,1204]
204] 1L(03)
I-stream decode forks :

;8586
8587
88

C
I-stream decode forlé-Ja
14-Jan-82 :30:

;HERE FOR AOBLSS, AOBLEQ
: WITH THE LIMIT IN Q, AND THE INDEX IN D

346:
AOB:

=00
A0B.1:

n-82 Fiche 2 Frame (3
16 VAx11/780 Microcode :
(=-FORK for VAX Instructions

D D+KL. 1],
SET. CC(INST)

ALU p-a,
CLK-UBCC,
Q_IB. BDEST
PT_PC+1,
I8, TEST7

CALL.J/IB.TBR

CALL,J/IB.ERR

o IB.BDEST,
IB.TEST?,J7A08.1

CACHE_DLLONG].

=;END ir IB.TEST

=0001

AOB.2:

PC&VA_Q,FLUSH.IB,

J/IB.FILL

PCEVA_Q,FLUSH. 1B,

J/1B.FILL

PCEVA Q,FLUSH.IB,

J/IB.FILL

2;END OF ALU.CC TEST

uence 2%4

Seg
PCS 01, FPLA OE, WCS124 Page

* INCREMENT THE INDEX
“SET CC FROM IT

*COMPARE INDEX TO LIMIT
*PREPARE TO BRANCH ON RESULT
;GET BDEST

;STORE INDEX, UPDATED

- COMPUTE BRANCH DESTINATION
;DISCARD THIS OPCODE & BDEST
;AND POINT PC TO NEXT
;SHOULD WE BRANCH?

:N=0, Z=0, IRO=0
-DO NOT BRANCH

N=0, Z=0, IRO=1
0 NOT BRANCH

:N=0, 2=1, IR0O=0 (AOBLSS)
NOT CH

.
L4

:N=0, Z=1, IRO=1 (AOBLEQ)
;BRANCH

:N=1
:BRANCH

:N=1
;RRANCH

233 |




27-ESOAA=124.0
; PIW124.MCR 600,1204]
. FORKS .MIC [600,1204]

U 03C4.

U 03D4,

U 03D5,

U G3D6,

U 0307,

U 02A9,

U 0280,

u 00C7,

U 0OCF,

0002,E03D,0180,F980,0000,037E

7002.e83D,01F0,F98D,0000,0478

D811,C014,0180,F800,0070,0280

7002,EB3D.01F0,F98D,0000,0478

D811,C014,0180,F8D8,0070,02A9

0000, 183C,0180,F900,0000,00C7

0000,08B3C,0180,3100,0000,00C7

0011,€008,0180,F800,0010,0200

0011,€000,0180,F800,0010,02¢C6

s FORKS .MIC [600,12041]
MICROZ2 1L(03)
I-stream decode forks :

;8641
8642
3

03
I-stream decode forl4-Jan=82

14-Jan-82
(-FORK for VAX Instructions

che 2 Frame D3 Sequence 235

Fi
15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, W(CS124

;HERE FOR ACBB, ACBW, A(BL

; FIRST OPERAND (LIMIT) IS IN Q, SECOND

3C4:
ACB:

3D4:

3D5:

3D6:

3D7:

OPERAND (ADDEND) IS IN D

RCCTO]_Q.SXTCINST.DEP],

CALL ,J7SPEC

sCALL SITE FOR INDEX SPECIFIER EVAL
sSAVE LIMIT, SIGN EXTENDED
;GO EVALUATE INDEX SPECIFIER

RCLT1]_Q.SXTLINST.DEP],

Q_IB.BBEST,
PC_PC+2,
18 TEST" CALL,J/ACB 8

csRETURN HERE WITH MEMORY OPERAND
;SAVE ADDEND, SIGN EXTENDED

:GET BDEST FROM B

sSTEP PC PAST WORD DISPLACEMENT
;GO WAIT FOR IT IF NECESSARY

D D+LC,
CCR. IB. SPEC,
SET.CCCINST),
JZACB.1

RCLT1]_Q.SXTCINST.DEP],

Q_IB.BDEST,
PC_PC+2,
IBTTEST?,CALL,J/ACB.8

o D+LC,

CCR. IB. SPEC.

RCPRN) ALU,
52T.CCTINST)

sINDEX IS IN MEMORY

s INDEX + ADDEND

;DISCARD 2ND BYTE OF BDEST
;SET PSL CC FROM SUM

;GO STORE BACK IN MEMORY

RETURN HERE WITH REGISTER OPERAND
sSAVE ADDEND, SIGN EXTENDED

:GET BDEST FROM IB

:STEP PC PAST WORD DISPLACEMFNT
:GO WAIT FOR IT IF NECESSARY

cINDEX IS IN A REGISTER

s INDEX + ADDEND

;:DISCARD 2ND BYTE OF BDEST
;STORE AS FINAL RESULT

=;END OF SUOKOUTINE CONSTRAINT STARTED AT A(B

ACB.1:

=0111

ACR.2:

LC RCLTO],
ALO.N?,J7ACB.2

CACHE_DLINST.CCP],
LC_RCTTO],
ALO.N?

* Enanwr . e -

ALU_D-'
DT/INST. DEP (Lk.uBCC,
J/ACB.3

‘RECOVER LIMIT
TEST SIGN OF ADDEND

*STORE UPDATED INDEX
*GCT LIMIT BACK
‘TEST SIGN OF ADDEND

;ADDEND .GEQ. O

;CO"°*RE INDEX TO LIMIT

cRE _T OF COMPARE TO ALU N
;GO +EST IT

g KARARARRAN A AR AR AR RN AAAARAARA RN CUR T AARAN AR AR

; * Patch no. 06), PrS 00C7 trapped to WCS 1186 «

s RAAARRAR AR RN RGN A AN RN R R AR AR NI AR AAANRRAANANNN

MUDiC
DT/YNST.DEP, CLK.UBCC

sADDEND .LSS. 0
;COMPARE INDEX TO LIMIT

Page 234




22-CS0AA-124.0
: PTW124.MCR 60071204
: FORKS .MIC [600,12043

U 02C6,
{U G367,

U 036F,

Ju 0200,
U 0497,

U 049F,

U 0478,

U 0479,

U 047A,

U 0478B,

FORKS .MIC [600,1204]

€015,3814,01C0,F804,4000,0367
2001,203C,0180,F801,4200,00A8

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

€015,3814,01C0,F804,4000,0497
F80C,0038,01F1,F857,1398,6000

2001,203C,0180,F801,4200,00A8

0000.003p,0180,F800,0000,OE6E

0000,003p,0180,F800,0000,0880

7000,083C.01F0,F800,0000,0478

0010,9203A,0180,F908,0010,0001

MICRO2 1L(03)
I-stream decode forks :

E 3
I-stream decode forl4-Jjan-82

14-Jan-82 15:30:16
C=-FORK for VAX Instructions

he 2 Frame
VAX11/780 M1crocode : PCS 01,

t3
FPLA OE, WCS124

sHERE TOR A(CB, AFTER COMPARING THE UPDATED INDEX TO THE LIMIT

sADDEND IS NEGATIVE

s CALCULATE BRANCH ADDRESS
:DISCARD OPCODE

sAND MOVE PC TO NEXT
;TEST COMPARISON OF INDEX WITH LIMIT

=011

A(CB.3:

=0111

o Q+PC,
CCR.IB.OPL,
PC_PC+1,
ALO.N?

PC&VA_Q,FLUSH. IB,J/IB.FILL

IRD

Q_a+PC,
CCR.1B.0PC,
PC_PC+1,
ALO.N?

et
L4

IRD

PCRVA_Q,FLUSH.IB,J/IB.FILL

sALU.N=0 (INDEX .GEQ. LIMIT)
BRANCH

sALU N=1 (INDEX .LSS. LIMIT)
:NO BRANCH

;ADDEND IS POSITIVE

s CALCULATE BRANCH ADDRESS
;DISCARD OPCODE

sTEST COMPARISON OF INDEX WITH LIMIT

sALU.N=0 (INDEX .GTR. LIMIT)

;NO BRANCH

cALU N=1 (INDEX .LEQ. LIMIT)
:BRANCH

JHERE IS SUBRQUTINE USED BY A(B TO GET BRANCH DISPLACEMENT

=00

ACB.8:

CALL.J/IB.TBR

CALL.J/IB.ERR

0 IB.BDEST,
IB.TEST?,J/ACB.8

ALU _RCLT1],CLK.UBCC,
CLR-IB, SPEC,
RETURN1

*TRY AGAIN TO GET BDEST
*LOOP WAITING

SGET ADDEND TO LC,

;DISCARD ST BYTE OF BDEST

Sequence 236

TEST ITS SIGN

Page

235




Z7-ESOAA-124.0
: PTW124.MCR 60012041
: FORKS .MIC 609, 12043

“U 0345,

U O2EE.

; FORKS .MIC [600,1204]
MICRO2 1L(03)
I-stream decode

0001,003C,0180,F980,0000,02EE

7881,283C,01F0,7804,008¢2,04A0

F
I-stream decode forlé4é-Jan

iche 2 Frame F3
14~-Jan-82 15:30:16

-82 guence 237
VAX11/780 M1crocode : PCS 01, FPLA OE, WCS124

forks : (=FORK for VAX Instructions

;HERE FOR BBS, BBC, BBSS. BBCS. BBSC, BBCC, BBSSI, BBCCI

* WHEN BIT TESTED IS NOT IN A REGISTER

: D CONTAINS THE BASE ADDRESS, @ HAS THE BIT POSITION

345: : H

BR: RCLTOI_D *SAVE BASE OF BIT TABLE
& a, *LOW BITS OF POSITION TO SC
0_8.RIGHT2, *DISCARD BITS OF POSITION
Q" IB.BDEST,
PT_PC+1,
IBTTEST?

s RERARAAAAAARARA R AN A AAARAAARAN AR AR RA NN AAAN R

; * Patch no. 062, PCS 02EE trapped to WCS 1188 =

U 04A0, 0000,003D,0180,F800,0000,0E64

|U 04A1, 0000,003D,0180,F800,0000,0880

|U 04A2, 7000,083C,01F0,F800,0000,04A0

U 04A3, D603,A03C,7180,F900,0094,42F1

U 02F1, 0011.0914,0180,F800,0200,04A8

U 04A8, 0000,813C,0180,4000,0000,01D0
U 04A9, 0000.813C,0180,5000,0000,01D0
U 04AA, 0000,813C,0180,5000,0000,0100

U 04AB, 0000,813C,0180,7000,0000,01D0

: 04332 232382323248 8233 8322288223232 2222233222223 33 2°2°2
=00 N :
BB.1:  (CALL.J/IB.TBM
CALL.J/IB.ERR ’
o 1B.3DEST, :
IB.TEST?,J/88.1
(LR.IB. spsc *DISCARD BDEST FROM IB BYTE1
D_D.RIGHT *POSITION NOW RIGHT 3 PLACES
ACU Q. 0xTEBYTE], CcLK.uBCC. *TEST BDEST FOR 0 (HACK CASE)
LC_RcLT03, *READY BASE ADCRESS
SC-SC.ANDNOT .K[.FFF83 *GET ONLY BIT POSITION IN BYTE
=;END OF IB.TEST
FO.PA.62:
VA_D+LC. :COMPUTE BYTE ADDRESS OF BIT TO TEST
IR2-17 *WHAT KIND OF REFERENCE?
=00 sNO MODIFICATION
DCBYTE]_CACHE, 22, J/88.2
: ;SET
DCBYTEI_CACHE.WCHK, 2?, J/BB.2
. ;s CLEAR
DCBYTE]_CACHE.WCHK, Z?. J/BB.2
; ; INTERLOCK
DCBYTE]_CACHE.LK, Z?, J/BB.2 -

age 236




22-ESOAA-124.0
P1W124.MCR 6001204
S FORKS .MIC [600.1204]

U 0100,

U 01D1,
lu 0488,
lu 0489,
{u 04BaA,

U 04B8B,

U 04C8,

U 0409,

U 04rA,

U 04CB,

U 02FD,

0001,0924,0180,F800,0010,04C8

€801,090C,0180,F804,4000,04B8
F80C,0038,01F1,F857,1398,6000
0000.803C,0180,3000,0000,0062
0000,803C,0180,3000,0000,0062

0000,803C,0180.,3800,0000,0062

€015,3814,01C0,F804,4000,02E9

0801,000C,0180.F800,0000,0322

0801.000C.0180,F800,0000,0322

0801,000C,0180,F800,0000,02FD

€015,8814,01C0,3804,4000,02€9

; FORKS .MIC [600,1204]
MICRO2 1L(03)
I-stream decode forks :

;8792
8?93
;8794

8795
; 8796

G 3
I-stream decode forl4-Jan-82
14=-Jan-82 15:30:16
C-FORK for VAX Instructions

F
VAX11/780 mcrocode

Sequence 238
FPLA OE, WCS124

2 Frame G3

: PCS 01, Page 237

sHERE FOR BB GROUP, WITH BYTE TO BE TESTED IN D,

c AND BIT NUMBER OF BIT TO TEST IN SC

=0

BB.Z:

=x00

=x00

B8.3:

ALU D .ANDNOT.MASK,
CLK-uBCC,
IR2-12, ")/88.3

D DCINST.DEPIMASK,
EES .IB.OPC, PC_PC+1,

IRD

CACHE_DLBYTE], J/iRD

CACHE_DCBYTE], J/IRD

CACHE_DLBYTE].LK, J/IRD

o Q+PC,
cCR.IB.OPC,
PC_PC+1,
ALD?,0/88B.5

D_DLINST.DEPIMASK,
J7BB. 4

D_DLINST.DEPIMASK,
J788.4

D_DCINST.DEPIMASK

CACHEtD CBYTE].LK,

CCR.IB.OPC,
PC_PC+1,
ALD?.J/8E.5

CACHErD[BY TE],

CCR.1B,0PC,
PC_PC+1,

;BDEST .NE. 0
;TEST SELECTED BIT

;BDEST = 0

cDON'T TEST -~ JUST ALTER
;GET RID OF OPCODE SPECIFIER
s CHECK REFERENCE TYPE

NO MODIFICATION
sRATHER POINTLESS INSTRUCTION, WHAT?

s SET
cWRITE BYTE AND FALL THROUGH

s CLEAR
JWRITE BYTE AND FALL THRU

¢ INTERLOCK
;WRITE BYTE, RELEASE INTLK & FALL THRU

sNO MODIFICATION

;COMPUTE BRANCH ADDR

:DISCARD OPCODE SO NEXT IS READY
;POINT PC PAST IT

;DECIDE WHETHER TO BRANCH

SET

‘DO IT T0 IT

s CLEAR
;DO IT TO IT

¢ INTERLOCK

‘WRITE BACK, CLEARING THE LGCK

*WRITE BACK




H 3
22-ESQOAA-124.0 ; FORKS .MIC [600,1204] I-stream decode fori4-Jan-82 Fiche 2 Fframe

H3 Sequence 239
: PIW124.MCR 600,1204) MICRO2 1L(03) 14~Jan-82 15:30:16  VAX11/780 Microcode : PCS 01, FPLA OFE, wCS124 Page 238
> FORKS .MIC [606.1204] I-stream decode forks : C-FORK for VAX Instructions
U 0322, €015.8814,01C0,3004,4000,02E9 :ggzg ALU?
LJ 18849 =1001 ;2=0, BBS
02E9, 2001,203C,0180.F801,4200,00A8 ;gggg BB.5: PC&VA_Q,FLUSH.IB,J/IB.FILL :BRANCH

8852 : ;2=0, BBC
U 02EB, F80C,0038,01F1,F857,1398,6000 :gggz IRD

- 8855 : :2=1, BBS
{u 02ED, FB0C.003B,01F1,F857.1398,6000 ;gggg IRD

8858 :Z=1, BBC

'U 02EF, 2001,203C,0180,F801,4200,00AB  :8859 PCVA_Q,FLUSH.IB,J/IB.FILL




ZZ-ESOAA-124.0
s PIW124 MCR 600, 12041

MICRO2
> FORKS .MIC [600,1204]

ju 0383, 081D,2001.,0180,F800,0000,037E

{U 0393, 001D,C008.0180,F800,0070,0330

U 0330, 0023,FA3C,01C0,F800,0000,0028

U 6028, 0038,C014,05C0,F800,0000,00CE

U 0029, 0015,2014,0180,F800,0200,013C

U 002C, 0015,2014,0180,F800,0200,013C

: FORKS .MIC [800,1204]
1L(03)
I-stream decode forks :

;8860
;8861
;8862

1
I-stream decode forl4-jan=-82
14=-Jan-82 15:30:16
(=-FORK for VAX Instructions

Fich
VAX11/780 Microcode :

sHERE FOR CASEB AND CASEW
o THE FIRST OPERAND (SELECTOR) IS IN Q,
383: :
CASEB:
CASEW: D_Q-D,
CALL ., J/SPEC
393: :
ALU D‘Q-1 P

SET.CCCINST)

Q Q.OXTCINST.DEPI.LEFT,

PSL.CC?

=10+0

FO.ABS.28:
Q_b.OXTCINST.DEPI+KC.11.LEFT,
J7RR

VA_Q+PC,J/CASE. 1
FO.ABS.2(:

VA_Q+PC,J/CASE. 1
=;END OF PSL.CC TEST

T

Sequence 240
PCS 01, FPLA 0E, W(CS124 Page 239

e 2 Fframe I3

THE SECOND (BASE) IS IN D
sCALL SITE FOR LIMIT SPCCIFIER EVAL

- COMPUTE TMP AS SELECTOR-BASE
;GG EVALUATE LIMIT SPECIFIER

sRETURN HERE FROM SPECIFIER EVALUATION
s COMPARE TMP TO LIMIT
sSET PSL CC ACCORDINGLY

:MULTIPLY TMP BY 2 FOR ADDRESSING BDEST
sDECIDE WHETHER TO BRANCH

2=0, C=0 (TMP GTRU LIMIT)
(LIMIT+1)%2 GIVES LENGTH OF BDEST LIST
BRANCH PAST THE LIST

:2=0, C=1 (TMP LSSU LIMIT)
:GET ADDRESS OF SELECTED BDEST

-
4
-
L4
[
[ 4

:2=1, C=0 (TMP EQL LIMIT)

H
i
H

i
L




J 3
ZZ-ESOAA-124.0 ; FORKS .MIC [600,1204] I-stream decode forl4~Jan-82 . Fiche 2 Frame J3 Sequence 241
: PIW124 .MCR 600,1204] MICRO2 1L(03) 14~Jan~82 15:30:16  VAX11/780 Microcode : PCS 01, FPLA 0E, W(S124 Page 240
: FORKS .MIC [600. 1204] I-stream decode forks : C~FORK for VAX Instructions

;8890 HERE FOR CASEL
:8891 ; THE FIRST OPERAND (SELECTOR) IS IN Q, THE SECOND (BASE) IS IN D

+8892
<8893  30€: -<;CALL SITE FOR LIMIT SPEC EVALUATION
88% CASEL: D Q-D. *COMPUTE TMP AS SELECTOR-BASE
lu 030E. 081D.2001,0180.F800,0000,037E :8832 CALL.J/SPEC *GO EVALUATE LIMIT SPECIFIER
18897 31E: :RETURN HERE FROM SPECIFIER EVALUATION
8898 ALU D-0-1, *COMPARE TMP TO LIMIT
8899 SET-CC(INST), *SET PSL CC ACCORDINGLY
U 031E. 001D.C008.,01A8.F800.0070,0368 ;g% Q_Q.LEFT *SHIFT TMP FOR ADDRESSING BDEST LIST
8902 :
8903 VA_a+PC, *ADDRESS SELECTED BDEST
U 0368. 0015,3A14,0180,F800,0200,0138 ‘338'5’ psC.cC? *DECIDE HOW TO BRANCH
8906 =10%0 : :2=0, C=0 (TMP GTRU LIMIT)
8907 Q_D+KC.1]1.LEFT, <unn+1>-2 GIVES LENGTH OF BDEST LIST
U 0138, 0039,0014.05C0,F800.0000.00CE :8%3 J78R *BRANCH PAST THE LIST
8910 : :2=0, €=1 (TMP LSSU LIMIT)
18911 DCWORDJ_CACHE, *GET SELECTED BDEST
U 0139, 0000,403C,0180,4000,0000,036D :ggg J/CASE .2
8914 : :Z=1, €=0 (TMP EQL LIMIT)
U 013C. 0000,403C.0180,4000,0000,036D ;gg%g CASE.1: DCWORDI_CACHE *GET SELECTED BDEST
8917 =;END OF PSL.CC TEST
28919
18920  CASE.2: pczVA D.SXTCWORDI+PC, *BRANCH TO SELECTED ROUTINE

U 036D, 2016,4014,0180,F801,4200,00AB ;8921 FLUSHZIB,J/IB.FILL




ZZ-ESOAA~124.0

: FORKS .MIC [600,1204]
- PTW124.MCR 60012041
> FORKS .MIC [600.1204]

MICROZ2 1L(03)

I-stream decode forks :

U 0300, 0C00,003E,01E0,F800,0000,0010 8936

ju 0301, 0000,003C,0180,F800,0000,0001 ;8939

U 0302, 0F01,203€E.,01E0,F990,0000,0010 ;8944
U 0303, 0000,003C,0180,F300,0000,0001 ;8947
U 0304, 0800,003E,01€0,F800,0000,0012 ;8951

U 0324, C001,C03C,0180,F8DC,4000,0062 ;8956

U 0305, 0000,003C,0180,F800,0000,0001 ;8959

K 3
I-stream decode forl4-Jan-82

Fiche 2 Frame K3 Sequence 242
15:30:16  VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 241
C-FORK Specifier Evaluation Subroutine

.T0C ' I-stream decode forks : C-FORK Specifier Evaluation Subroutine’’

;Control passes to this point b‘_'tALL.J/SPEC” or from any ‘WRITE.DEST'' state.
:LA, LB = Register selected baR its <3:0> of IB byte 1 .

:D = Result to be stored, if WRITE.DEST. otherwise returned in Q

:Q = Instruction stream data, if an

:1f the specifier evaluated is of 'READ'' or "MODIFY'’ type, control returns

; at the call site ored with 10, for Literal and memory operands, or the

: call site ored with 12 for reqister operands. If ‘WRITE' type, control

: passes to IRD to perform the next instruction.

14-Jan=-8?2

300: H H

WRD :

C.FORK: D Q.0 D :SHORT LITERAL
RETURN10 *RETURN LITERAL IN D

301: :
J/RSVMOD *RESERVED MODE

302: H :
RCCT2] a, :QUAD/DOUBLE SHORT LITERAL
QD,b D, sRETURN OLD D IN Q, REST IS ZERO
RETURN10

303: :
J/RSVYMOD *RESERVED MODE

304: 4 D.D LA *REGISTER, TO READ
RETURR12’ ’ :

324 : : :

WRD.R: R(PRN)_D,DT/INST.DEP, :REGISTER, TO WRITE
CLR. IBZOPC, $GO TO NEXT INSTR
PC_PC+1,J/1RD

305: N

J/RSVMOD




L 3 ;
ZZ-ESOAA-124.0 ; FORKS .MIC [600,1204] I-stream decode forl4-Jan-82 . Fiche 2 Frame L3 Sequence 243 ;
: PIW124.MCR 600,1204] MICROZ2 1L(03) 14-Jan=-82 15:30:16 ~ VAX11/780 Microcode : PCS 01, FPLA OE, W(S124 Page 242
: FORKS .MIC [600.12043 I-stream decode forks : (-FORK Specifier Evaluation Subroutine !

;8960  .GENERAL SPECIFIER (C-FORK) EVALUATION, CONTINUED

306: : H
;8963 RCLT2]_LA, ;QUAD REGISTER, TO READ
U 0306, 0000,003C,01€0,F990,0000,036E ;8964 QD

;8966 FO.ABS.36E:

18968 D _R(PRN+1), :HIGH ADDRESS PART TO D
ju 036E. 0800.003E,0180.F860,0000,0012 8969 RETURN12

;8971  326: : :
ju 0326, 0001,003C.0180,F808,0000,0375 ;8972 R(PRN) _D ;QUAD REGISTER. STUFF LOW ADDRESS PART

{u 0375, 0810,0038,0180,F%08,0000,0392 .8975 D_RCCT1] :GET HIGH ADDRESS PART

;8978 R(PRN*1) D, :NOW STORE HIGH ADDRESS PART
;8979 CLR.1B.OPC,
ju 0392, C001,003C,0180,F8E4,4000,0062 ;8980 PC_PC+1, J/IRD

;8982 307: : :
U 6307, 0000.C03C,0180,F800,0000,0001 ;8983 J/RSVMOD

84
:8985 308: H :
:8986 C.DR: gAﬁbA. :(R)
U 0308, 0000,083C,01E0,F800,0200,0202 8988 DATA.TYPE?,J/C.M

;8990 309:

;8991 R(PRN) LA+K[SP1.CON].RLOG, : (R)+ UPDATE THE STACK POINTER
U 0309, 0018,0018,1580,F808,0000,0308 ;8992 J/C.DR™ sTHEN LOAD UN-INCREMENTEL ADDR

;8994 30A: :
;8995 R(PRN) _LA=K[SP1.CON].RLOG, ;=(R) AUTO DECREMENT
; VA ALY, ; USE DECREMENTED ADDR

U 030A, 0018,0804,15€0,F8D8,0200,02D2 ;8998 DITA.TYPE?.J/C.M

;9000 308:

19001 VA_LA, :@a(R)+ AUTO INCREMENT DEFERED
U 0308, 0000.003C,01E0,F800,0200,039%  :9002 Qb :SAVE DATA WHILE GETTING INDIRECT

;6004 D AR AR AR RR R RN AR ANARARNRAAAAANRANRAANAE

:9882 ; * Patch no. 054, PCS 0308 trapped to WCS 117C =

'9 M 1 242848242823 2335033323232232323322332223 2233223232223 22332

;9007

;9008 - °RS. 394-

;9009 :

;9010 D[LONGJ CACHE, ;GET INDIRECT WORD

;903 R(PRN) _[A+K[.4].RLOG, ; WHILE UPDATING REGISTER

U 0394, 0018,0018,1180,4008,0000,03C7 ;9012 J/C.DF” ;THEN JOIN COMMON CODE




> PIW124 .MCR 600,1204]

MICRO2
= FORKS .MIC [600.1204]

U 030C. 0060,C03D,0180,F988,0000.047E

U 036C, 0C1',0814,0180,F800,0200,02D2

U 030D, D005..814,01E0,F800,0200,02D2

U 030F, D005.2014,01€0,F800,0200,038E

U 038e. 0000,003C.0180,4000,0000,03C7

U 03C7, 0C01,083C.0180,F800,0200,02D2

Z7-ESOAA-124.0 ; FORKS .MIC [600,1204]
1L(03

M3
I-stream decode forl4-Jan-82
14~-Jan-82
I-stream decode forks : C~-FORK Specifier Evaluation Subroutine

Sequence 244
PCS 01, FPLA 0E, W(S124

Fiche 2 Frame M3

15:30:16 VAX11/780 Microcode :

sGENERAL SPECIFIER (C~FORK) EVALUATION, CONTINUED

30C: : :
RCLT7I_LA.CTX, S INDEX MODE, CONTEXT SHIFT INDEX
CALL,J7ASPC . AND GO EVALUATE BASE OPERAND ADDRESS
26C: ; ;RETURN HERE WITH BASE OPERAND ADDRESS
v_Q, JRESTORE DATA TO BE STORED
VA D+LC, ;COMPUTE INDEXED ADDRESS
DATA.TYPE?,i/C.M ;GET OR STORE NORMAL OR QUAD
30D: : H
VA _Q+LB.PC, ;D(R) DISPLACEMENT MODE.
Q D, ;SAVE OLD D
CCR.IB.SPEC, ;DISCARD THE SPECIFIER
DATA.TYPE? ,J/C.M ;GO GET THE OPERAND
30F:

*@D(R) DISPLACEMENT DEFERED
*DROP THE SPECIF IER

Q_D,VA_Q+LB.PC,
CCR. IBTSPEC

s ARAAARARAARRAA RN AR RN AR A AAA AR AR AN AR AN AR AN

; * Patch no. 055, PCS 030F trapped to WCS 117D =

: 1 22 333323333338 4333233232228 2323223323323 23 3222323274
FO.ABS.38E:
DLLONGI_CACHE

:GET INDIRECT, GO USE IT AS ADDR

*USE POINTER AS ADDRESS

C.DF: VAD.
3 *GET DATA TO STORE BACK TO D

D_Q,
DATA.TYPE?,J/C.M

Page 243




N 3
ZZ-ESOAA-12¢ O ; FORKS .MIC [600,1204] I-stream decode forl4-Jan-82 Fiche 2 Frame N3 Sequence 245

: PIW124.MCR 600°1204) MICRO2 1L(03) = 14-Jan-82 15:30:16  VAX11/780 Microcode : PCS O1. FPLA OF, WCS124 Page 244 .
: FORKS .MIC [606,1204] I-stream decode forks : (-FORK Specifier Evaluation Subroutine
:ggzg sHERE ARE VARIANTS OF THE C-FORK ENTRY POINTS FOR R=PC
19048  314: : :
lu 0314. 0000.003C.0180.F800.0000,0001 ;3815.8 J/RSVMOD :PC REGISTES MODE
39051 315: : :
lU 0315, 0000,003C.0180.F800,0000,0001 ;%gg J/RSYMOD *ILLEGAL REGISTER MODE, R=PC
‘9054  316: : :
lu 0316, 0000,003C,0180,F300.000C,0001 :%gg J/RSVMOD :PC OUAD REGISTER MODE
19057 317: ;
U 0317. 0000.003C.0180,F800,0000,0001 ;%gg J/RSVMOD :ILLEGAL QUAD REGISTER MODE, R=PC
19060 318: ;
U 0318, 0000.003C.0180.F800,0000,0001 :382} J/RSVMOD :(PC)
19063  319: : :
: 9064 D_Q.a D, :(PC)+ IMMEDIATE
9065 cCR.IB.SPEC,
U 0319, DCOO,003E,01E0,F800,0000,0010 ;90,6‘% RETURN10 ; DONE
39068 D NERRRAARARAR AN AR EARRERAAANR AR AR AR RAR AR RN ARR

;9069 . = Patch no. 047, PCS 0319 trapped to WCS 116F =

;9070 ;D RRRARR AR RN R AR RN AR AR RN AR RCANCNNANNRNACNARRY

;9071
;9072  31A: : :
U 037A, 0000,003C,0180,F800,0000,0001 .88;2 J/RSVYMOD ;=(PC)
;9075 31B: : :
;9076 VA_Q,Q_D, ;a{PC)+ ABSOLUTE MODE
;9077 CLR.IBTSPEC,
U 0318, 0001,283C,01€0,F800,0200,02D2 .gg;g DATA.TYPE?,J/C.M
;9080 317 : H
U 031C. ©300,003C,0180,F800,0000,0001 ;9081 J/RSVYMOD ; INDEX MODE, R=P(
;9082
;9083 31D: : :
U 031Dp, 0000,003C,0180,F800,0000,0001 gggg J/RSVMOD JNESTED INDEX MODE, R=PC
;9086 31F: : :
;9087 RcCT1J_Q, ;QUAD IMMEDIATE
;9088 Q_IB.DATA, ;GET SECOND PART INTO Q
;9089 CCR.IB.COND,
;9090 PC_PC+4, ;PUSH PC PAST SECOND PART
U 031F, F001,2B3C,01F0,F98E,0000,04D0 :ggg} IB.TEST?,J4/C.1Q
29093 ; AR AR AR AN AN AR A RN AR R ARNAA RN NN AR AR RARAR ANN

;9096 ; » Patch no. 058, PCS 031F trapped to WCS 1184 =

- 9u9S D R AR AR AR AR A R R A AR R AR AR AN T RAANN AR NRANAN
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ZZ-ESOAA-124 0 ; FORKS .MIC [600,1204] I-stream decode forl4-Jar -82 iche 2 Frame B4 Sequence 246
: PIW124 .MCR 600,12041] MICRO2 1L(03) 14~Jan-82 15:30:16 vAX11/780 HICPOCOde PCS 01, FPLA OE, WCS124
; FORKS .MIC [606 1204] I-stream decode forks : (-FORK Specifier Evaluation Subroutine
;3839 ;SPECIAL CFORK STATES
19098 387: ;HERE WE SHOULD NEVER GET
v 0387, 0000,003D,0180,F800,0000,0EE0 :3?38 CALL,J/EH.USEQ J"UNUSED’'' LOCATION FOUND IN IB ROM
:-9101 J RN AR AR AR AR AR AR AR AR RAAARAR AR AN AN AN
;9102 . ~ Patch no. 046, PCS 0387 trapped to WCS 116E *
.9103 J NAARAARNRRAR AR AR AN R AR AR AR AR R AR AN A IR
:9104
) 29105 37C: N .IB HAD NO DATA BECAUSE OF
U 037C, 0000,00°p,0180,F800,0000,0E64 .3%89 CALL.J/1B.TEM ;7B MISS. REFILL IT
19108 37D: ;1B HAD NO DATA BECAUSE OF
U 037D, 0000,003D,0180,F800,0000,0880 .g}?g CALL,J/IB.ERR ;ANY ERROR. FIND OUT WHAT HAPPENED
39111 37E: . 2IB IS WAITING FOR DATA
19112 SPEC: LAB R(SP1), JSTALL
:9113 Q_IB.DATA,
;9114 CCR.1B.COND.
;9115 PC_PC+N,
;9116 MCT/ALLOU IB.READ,
[u 037E. F000,003F,01F0,F847,0000,0300 :g}%g SUB/SPEC,J/C.FORK
9119  37F: : ;HERE IF INTERRUPT REQUEST UP
U 037F, 0030,003C,0180,F800,0000,04F8 :g}g? JZ7INT.B ;GO BACKUP REGISTERS, SERVE INTERRUPT
:9122 sHERE TO WRITE BACK THE RESULT OF AN INSTRUCTION WITH A MODIFY DESTINATION.
29123 . ASSIGNED AN ADDRESS ON CFORK BECAUSE MANY 2-OPERAND INSTRUCTIONS ARE
;9124 ; EXECUTED BY THE SAME CODE AS THE 3-OPERAND COUNTERPART, AND CONCLUDE WITH
29125 : THE WRITE.DEST OPERATION, WHICH EVALUATES THE THIRD SPECIFIER IN THE
.g}sg ; 3-OPERAND FORM, AND COMES HERE FOR THE 2-OPERAND FORM.
19128 341: -—
29129 STORE : CACHE D.INST.DEP, ;STORE RCSULT BY INSTR DATA TYPE
29130 CLR.IB.OPC, JMOVE NEXT INSTR INTO IB BYTE O
U 0341, €000,c03C,0180,3004,4000,0062 ;g}%} PC_PC+1 J/IRD ;DO NEXT INSTRUCTION
:3}%2 JHERE IS THE SAME FUNCTION FOR QUAD/DOUBLE OPERATIONS
19135 344: ;
;19136 STOR.Q: VA RCLT7], ;RELOAD OPERAND ADDRESS., WHICH GOT
U 0344, 0010,0038,0180,F938,0200,02D3 9137 J/T.wWa ; INCREMENTED IN FETCHING OPERAND

245




22-£S0AA=124.0
; PTW124.MCR 600.1204)
* FORKS .MIC [600. 12043

> 0202,

U 0203,

lu 0206,

u 007,

U 03p2,

U O3E2,

U 03F8,

U 03FD,

U 0450,

U 04D1,

U 04D3,

€000,C03C,0180,3004,4000,0062

0000,C03C,0180,3000,0000,03F8

0000, CO3E,0180,5800,0000,0010

0000,€03C,0180,5800,0000,03D2

0001,007C.,1580,8D093,0000,03E2

0000,003€.0180,4000,0000,0010

0810,0038,0180,F908,0000,03FD

€000,003C,0180,3004,4000,0062

0000,003p,0180,F800,0000,0E64

0000,003D,0180,7800,0000,0880

F000,083C,01F0,F800,0000,04D0

DCOC,003E,01€0,F800,0000,0010

; FORKS .MIC [600,1204]
MICROZ2 1L(03)
I-stream decode forks :

:9138

19139

:9140
29141
:9142
;9143
;9144
;9145
;9146
:9147
;9148
;9149
29150
;9151
:9152
;9153
;9154
;9155
29156
;9157
:9158
;9159
29160
29161
;9162
;9163
;9164
;9165
;9166
;9167
;9168
;9169
29170
29171
29172
;9173

;9174

9175

cC 4
I-stream decode forl4-Jan-82
14-Jan-82 :30:16

Fiche 2 Frame C4 Se
16, VAX11/780 Microcode
(~-FORK Specifier Evaluation Subroutine

: PCS 01, FPLA OE, wCS124

+GET HERE BY DATA.TYPE?
cSTORE RESULT
;GO ON TO NEXT INSTR

;HERE FOR THE SECOND AND SUBSEQUENT STATES OFF C~FORK SUBROUTINE
=010
C.M:  CACHE_D.iNST.DEP,
CLR. IB.OPC,PC_PC+1,J/IRD
C.wa:  CACHE_D.INST.DEP,J/C.wal

D_CACHE. INST.DEP,
RETURN10

*GET MEMORY OPERAND
‘RETURN IT

‘GET FIRST PART OF QUAD OPERAND

*PUT LOW ADDR PART AWAY
*SEND IT TO ACCELERATOR
‘GET HIGH ADDR READY

*GET HIGH ADDR PART
*GET HIGH-ADDRESS DATA
*AND GO WRITE IT

*STORE SECOND PART OF QUAD RESULT
GO BACK TO IRD

B_CACHE. INST.DEP
=;END OF DATA.TYPE TEST
RCCT21 D
ID_D. sv~c
VA_VA+4
DCLONG]_CACHE ,RETURN10
;HERE TO COMPLETE WRITE OF QUAD/DOUBLE OPERAND
c.wal: D RCLT11,
VA_VA+4
STOR.L: CACHE _DCLONG], CLR.IB.OPC,
PC_PC¥1,J/IRD
;HERE FOR QUAD/DOUBLE IMMEDIATE OPERANDS
=00 ;
C.1a: CALL.J/IB.TBM

CALL.J/IB.ERR

Q_IB.DATA,CLR. IB2-S,
IB TEST?,J/C.1Q

0_Q,Q_D,CLR.IB.SPEC.RETURN1O

. RARAA AR A AR R AR IR AR RN AN A AR RN AN RAA AN A AN R

; * Patch no. 047, PCS 04D3 trapped to WCS 11€6F =

MR LSS S S A Rttt sttt Rttt dd it sssd il dsds)

LIST ;Re~enable full Llisting

equence 247

Page 246

*STORE QUAD/DBL RESULT.GO WRT 2nd PART




D 4
ZZ-ESOAA-124 0 . ARITH .MIC [600,1204] ARITH.MIC 14-Jan-82 Fiche 2 Frame D& Sequence 248
; PT1W124.MCR 600,1204] MICR02 1L(03) 14~Jan=82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA 0E, W(S124
: ARITH .MIC [600,1204] ARITH.MIC
:9193  .T0C  "ARITH.MIC"
:9194  .T0C *Revision 1.2
29195 P. R. Guilbault
29196
;9197  .NOBIN . .
19198  .T0C " Revision History"’
;9199
29200 . 01 Remove absolute jumps.
:9201 Change macro names that deal with condition codes.
;9202 : 00 Delete MUL.MIC and put its code here.
'3582 : Start of history

;9205
;9206

.BIN
NOLIST :Disable listing of PCS code for quickie assemblies

Page 247
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ZZ-ESOAA~124 0 ARITH MiC [600,12064] Integer arithmetic 14-Jan-82 he 2 Frame Eé4 Sequence 249

; PTW124.MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 Mvcrocode : PCS 01, FPLA OE, WCS124 Page 248 '
: ARITH .MIC [600,12043 Integer arithmetic : Multiplication subroutine

358% .T0C . Integer arithmetic : Multiplication subroutine’’

19209  :THE MULTIPLICATION IS DONE 2 BITS PER CYCLE. THE MULTILICAND IS IN LB,

29910  :THE 2 TIMES MULTIPLICAND IS IN LC, AND THE MULTIPLIER IS IN D.

29211 ;SC SHOULD HAVE 3/7/15. FOR B/W/L MULTIPLICATIONS.

:9212  :THERE SHOULD BE '‘ALU0. D D.RIGHT2,SI/ZERO,MUL?'' IN THE CALLING STATE.

;9213 :DURING MULTIFYING, TRE PARTIAL PRODUCT IS IN D.

.gg}lso sWHEN DONE, THE PRODUCT IS IN Q AND D, WITH LSB'S IN D, AND SioN EXTENDED IN Q.

:9216  :+VE MEANS LAST OPERATION IS POSITIVE, SUCH AS +2, OR +0.

:9217  :-VE MEANS LAST OPERATION IS NEGATIVE, SUCH AS -1, OR -0.

19218  :+0 INDICATES TO DO_DOUBLE RIGHT SHIFT BY 2 AND GO TO '‘+VE'' COLUMNS FOR
;9219  ;NEXT OPERATION. -2 INDICATES TO SUBTRACT 2 TIMES THE MULTIPLICAND

19220 :(LC_HAS 2 TIMES MULTI®CAND, LB HAS MULTI'CAND) DO A DOUBLE RIGHT SHIFT
19221  :BY 2, AND GO TO ‘-VE'* COLUMNS OF THE TABLE.

:9222  :OXT, 1XT MEAN 0 EXTENDED, 1 EXTENDED WHEN SHIFTING, RESPECTIVELY.

9223  :RETURN TO RETURN ADDR .OR. 2 WHEN DONE FOR POSITIVE PRODUCT, SET SC TO ~16.
19226 :RETURN TO RETURN ADDR .OR. 2 WHEN DONE FOR NEGATIVE PRODUCT, SET SC TO -16.

19225

:9226  : MULT*CAND IS POSITIVE HULT CAND IS NEGATIVE
29227 D<1:0> +VE ~VE +VE -VE
:gggg : MULPP MULPM MULMP MULMM
29230 00 +0, OXT +1, OXT +0, 1XT (%) +1, IXT
29231 01 +1. OXT +2. OXT +1, IXT 2. IXT
29232 10 =2, IXT -1, IXT -2, OXT -1, OXT
:gggz : 1 -1, IXT <0, IXT -1, OXT -0, OXxT
19235 ; (%)  THIS IS ONLY TRUE ONCE A NON-ZERO BIT OF THE MULTIPLIER HAS BEEN
29236 ENCOUNTERED. UNTIL THEN THE OPERATION USED IS +0, OXT

;9237 (I.E., RECOGNIZING THE FACT THAT A NEGAYIVE O IS POSITIVE)




27-ES0AA=124.0
: P1W124.MCR 6001204
: ARITH .MIC [600,12043

028D .2C14.0740.F800.0084 .A350
0291,2€00,07C0,F800,0084 ,A3A0
028D,2€00,07C0.F800., 0084 ,A3A0

0200,003€ .65 80,F800,4084,6002

0200, 003E . 6F80. F800.4084 . 6002
028D.2C14.0740.F800.0084 .A350
0291.2C14.0740.FB800.0084 .A350
. 028D,2€00.07C0.F80C,0084.A3A0
. 0281.2C3C.07C0.F800,0084 .A3A0

0200,003E ,6F80,F800,4084,6002
0200,003€ ,6F80,F800,4084 ,6002

0200,003€ ,6F80,F800,4084 ,6002
0281,2C3C.07C0.F800.0084 .A380
028D.2C14.07C0.F800, 0084 . A380
0291.2€00.0740.F800, 0084 .A3F0
028D.2€00.,0740.F800, 0084 . A3FO

. 0200,003€ ,6F00,F800,4084,6002
> 0200.003E .6F 00, F800,4084 . 6002
0200,003€,6F00,F800,4084,6002
0200,003€,6F00,F800,4084 ,6002
028D,2C14.07C0.F800.0084 .A380
0291,2C14,07C0,F800,0084 ,A380
. 028D,2C€00,0740,F800,0084 ,A3F0
. 0281,2€3C,0740,F800,0084 ,A3FO

. 0281,2C3C,0740,F800,0084 ,A294

028D.,2C14.07C0.F800.0084 .A380
0291.2€00,0740,F800,0084 .A3FO
028D.2C00,0740,F800,0084 .A3F0O

: ARITH .MIC [600,1204]
204] MICRO2 1L(03)
Integer arithmetic

F &
Integer arithmetic 14-Jan~82
14-Jan-82 15:30:16

: Multiplication subroutine
MULTIPLY LOOPS - EXPLANATION ON PREVIOUS PAGE

=000
MULPP:

MULPP.4:

=000
MULPM:

=000
MULMP :

=000
MULMM:

=100
MULMZ :

SC_KL.FFFOJ,MULP. DONE ,RETURN2
SC_KL.FFFOJ.MULP.DONE .RETURNZ
SC_KL . FFFOJ.MULP. D" 'RETURN2
SC_KL. FFFOJ .MULP.DONE ,RETURNZ
QD_QD.RIGHT2, MUL . OXT , J/MULPP
@D~ (Q+LR)D.RIGHT2,MUL . OXT . J/MULPP
QD (Q=LC>o.RIGHT2.MUL . 1XT . J/MULPM
QD (Q-LBID.RIGHT2.MUL. 1XT.J/MULPM

SC_KL.FFFOJ,MULM.DONE ,RETURNZ
SC_KL.FFFOJ,MULM.DONE -RETURN?
SC_KL.FFFOJ,MULM.DONE, -RETURN
SC_KL.FFFO1,MULM.DONE, -RETURN?
QD (Q+LB)D. RIGHT2,MUL . OXT,J/MULPP
QD_ (Q+LC)D.RIGHT2, ,MUL.OXT ,J/MULPP
QD_ (Q-LB)D.RIGHT2 ,MUL. 1XT,J/MULPM
QD_QD.RIGHTZ2, MUL. 1XT,J/MULPM

SC_K[ . FFFOJ,MULM.DONE , RETURN?
SC_KL.FFFO].MULM.DONE . RETURN?
SC”KC . FFFOJ.MULM. DONE . RE TURN?
SCTKL. FFFOT,MULM. DONE , RETURN?
QD_QD.RIGHT2, MUL . 1XT , J/MULMP
QD (Q+LB)D.RIGHT2.MUL . 1XT . J/MULMP
QD (Q-LC)D.RIGHT2.MUL . OXT .J/MULMM
QD (Q=LB)D.RIGHT2.MUL . OXT . J/MULMM

SC_KL.FFFQJ,MULP.DONE,RETURNZ
SC_X[.FFFOJ,MULP.DONE, . RETURN?
SC_KL.FFFOJ.MULP.DONE, -RETURN?
SC_KL.FFFOJ,MULP.DONE, -RETURN2
QD_(Q+LB)D. RIGHT2,MUL - 1XT ,J/MULMP
QD_ (Q+LC)D.RIGHT2,MUL. 1XT ,J/MULMP
QD_(Q-LB)D, RIGHTZ.MUL . OXT .J/MULMM
QD_QD.RIGHTZ2, MUL.OXT,J/MULMM

QD_QD.RIGHTZ, MUL .OXT ,J/MULMZ
QD_(Q+LB)D. RIGHT2,MUL . 1XT . J/MULMP
QD (Q-LC)D.RIGHT2,MUL.OXT,J/MULMM
QD_ (Q-LB)D.RIGHT2,MUL.OXT,J/MULMM

iche 2 Frame

VAX11/780 M1crocode : PCS 01,

F4 Sequence 250
FPLA 0E, WCS126 Page

SRETURN TO RETURN ADDR .OR. ?
s FOR POS PRODUCT

s (LAST EXTENDED BITS ARE 0S)
: SET ST TO 16.

:+0, OxXT

s+, OXT

:=2, IXT

=1, IXI

JRETURN TO RETURN ADDR .OR. 2
: FOR NEG PRODUCT

s (LAST EXTENDED BITS ARE 1S)
; SET SC TO 16.

:+1, OXT

42, OXT

2=1, IXT

:~0, IXT

JRETURN TO RETURN ADDR .OR. 2
: FOR NEG PRODUCT

;s C(LAST EXTENDED BITS ARE 1S)
; SET SC 70 16.

:+0, IXT

s+, IXT

:=2, OXT

=1, OXT

SRETURN TO RETURN ADDR .OR. 2
; FOR POS PRODUCT

(LAST EXTENDED BITS ARE 0S)
SET SC TO 16.

;NEGATIVE MULTIPLIES START HERE
:+0, OXxT
s+, IXT
:=2. OXT
;=1, OXT

249




G 4
22-ESOAA-124.0 ; ARITH .MIC [600,1204] Integer arithmetic 14-Jan-RC . Fiche 2 Frame G&4 Sequence 251
: PIW124 .MCR 600,1204] MICRO2 1L(03) = 14=Jan-82 15:30:16 _ VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 250
: ARITH .MIC [600,12043 Integer arithmetic : Divide subroutine
:gggg .TOC ' Integer arithmetic : Divide subroutine’’
Egggg :DESCRIPTION:
33%35 : RESTORING DIVIDE SUBROUTINE
39293 : ENTER AT DIVOX TO PRODUCE POSITIVE QUOTIENT,
:gggg ; ENTER AT DIVIX TO PRODUCE NEGATIVE QUOTIENT.
19296  :INPUTS:
;9297 HIGH DIVIDEND IN D, LOW DIVIDEND IN Q
;9298 DIVISOR IN LB, STEP COUNT IN SC.
:3%88 : ALL NUMBERS CONSIDERED POSITIVE
19301  ZOUTPUTS:
:3%8% . QUOTIENT (+ OR =) IN Q, REMAINDER IN D. SC = 0.
19304  :RETURNS: ALWAYS AT 8
;9305
;9306 =011
;9307 DIVOO: ;011 :
29308 K[.8000],Q_D.RIGHT, :
29309 S1/ZER0,D @, :
lu G1C3, 0C41,003€E,45C0,F800,4000,0008 :3%}? INTRPT. STROBE ,RETURNS :
(9312 pIVOX: ;1M ;
;9313 DK/D1V,Q_Q.LEFT, H
;9314 SHF/LEFT,S1/D1V, M
;9315 SC_SC-K[.1],ALU_D-LB, :
U 01C7, 042D,0C00,06A8,F800,0084,A1C3 :gg}g MUE?.J/DIVOé s+/+
:9318  DIVINI: ; ;
;9319 k{.8000],a_0-q, :
U 040E, 001F,0002,45C0,F80L,4000,0008 :g%g? 011 INTRPT. STROBE .RETURNS H
19322 DIVIl: ;011 ;
;9323 Q_D.RIGHT, ;
U 0103, 0C41,003C,01C0,F800,0000,040E :g%%g S1/ZERO,D_Q,J/DIV111 ;=/+: =-RMD, =-QUOT
19326 DIVIX: ;111 :
;9327 DK/DIV,Q_Q.LEFT, :
;9328 SHF/LEFT,S1/D1V, H
;9329 SC_SC-k[.i],ALU_D~LB, :
U 01D7, 042D,0C00,06A8,F800,0084,A1D3  :9330 muC?,J/7D1IV11T J=/+
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27-ESOAA-124.0 : ARITH .MIC [600,1204] Integer arithmetic 14-Jan-82 iche 2 Frame Hé4 Sequence 252 l

: PIW124 .MCR 600, 1204] MICRO2 1L(03) 14=Jan-82 15:30:16 _ VAX11/780 M1crocode : PCS 01, FPLA OF, WCS124 Page 251
: ARITH .MIC [600.1204] Integer arithmetic  : MULB2, MULB3, MULW2, MULW3, MULL2. MULL3
.gg%s .TOC *" Integer arithmetic : MULB2, MULB3, MULWZ2, MULW3, MULL2., MULLZ
19333 ; MUL (B/W/L) 2 MULR.RX, PROD.MX
19334 MUL (B/W/L)3 MULR.RX. MULD.RX, PROD.WX
*9335  :INTEGER MUL'S, ENTER HERE FROM B-FORK
19336  :MUL B/W/L 2: * —- REG
;3;;; *THE OPERANDS ARE IN LA AND D REGISTERS.
L 10339 2p: ;
022D, 0800,003C.01E0,F800,0000,0411 ;ggzg D_LA, Q_D * NEED TO SIGN EXT M'IER
:-9342 H :
19343 D.SXTCINST.DEP], *  SIGN EXT M'IER
10344 RtLr J ALY, * SAVE INRC 1
[U 0411, 0802,C03C.4980,F988,0084,60A4 ;ggzg SC_K[.FFJ > SETUP TO GET CONSTANT 100 (HEX)
19347  =01+0 ;00 : RO = O)
19348 Q Q.SXT[INST.DEPJ. : SIGN EXTEND MUL®CAND
19349 IBCT0] D *  SAVE MUL'IER
;6350 SC sc+T : SC GETS 100 (MEX)
U 00A4, 0002,E03D,.C1C0,3C00,0080,C430 :ggg; CACL.J/MUL.S ;
19353 ;01 : POS
19354 ALU_Q, SET.CC(INST), - SET PSL<V> IF OVERFLOW
U COAS, 0001.,E03C.0180,F800,0070,00AC ;gggg J/MOL.0 : !
19357  MuUL.0: :10 : RETURN HERE FOR PROD = O
19358 R(PRN) D, * STORE RESULT 0
19359 DT/INST.DEP, * WRITE B/W/L TO R
19360 CLR. IB.OPC,PC_PC+1, * UPDATE I8, PC
U 00AC. C001.C03C.0180,F8DC,4000,0062 :3%3} J/IRD *  GOTO NEXT INSTR
19363 21 : NEG :
19364 ALU_Q+KL. 1J 1 SET PSL<V> IF OVERFLOW
19365 SETTCCCINST) :
U 00AD, 0019,EG14,0580,F800,0070,00AC 9366 J/MUL.0 :

;9367 =:END




27-ES0M-124.0
: PTW124 .MCR 60012041
: ARITH .MIC [600,12041

lU 0381 4

0802,C03C,4980,F988,0084,6506

ﬂU 0506, 0002,E03D,C1C0,3C00,0080,C430

U 0507, F0O1,E03F,01F0,F847,0070,0300

U 050e, F818,C03B,19F(C,F847,0070,0300

U 050F, F019,E017,05F0,F847,0070,0300

: ARITH .MIC [600,1204]
MICRO2 1L(03)
Integer arithmetic

I &
Integer arithmetic 14-Jan-82
14-Jan-82 15:30:16
: MULBZ,

VAX11/780 Microcode
MULB3, MULWZ2, MULW3, MULLZ,

Fiche 2 Frame 14
H PCS 01:

FPLA OE, WCS124
MULL3

s INTEGER MUL'S, ENTER HERE FROM C-FORK

:MUL B/W/L 2

: % == NOT REG, *

- f we %

: THE OPERANDS ARE IN D AND Q REG':TERS.

381:

=0110

é

B _D.SXTLINST.DEP],
RC[TUFAljU

;00

?52 SXTCINST DEP],
sC SC+T "CALL, J/muL.S

.01

ALU_Q,SET.CCCINST),
WRITE .DEST,J/WRD

:10

D_KCZEROJ,
SET.CCCINST),
WRITE.DEST,J/WRD

;11

ALU Q+K[C.11],
SET.CCCINST),
WRITE.DEST,. /WD

®e B¢ %y Wa

LN RN T T

Ve %o e 0,

SIGN EXT M*IER
SAVE IN RC 1
SETUP TO GET CONSTANT 100 (HEX)

SIGN EXTEND MUL'CAND

SAVE MUL'IER
SC GETS 100 (HEX), CALL MUL SUBR

POS

SET PSL<V> IF OVERFLOW
WRITE RESULT

RETURN HERE FOR PROD = O
PROD IS O

SFT _COND CODES

WRITE RESULT

NEG

SET PSL<V> IF OVERFLOW

WRITE RESULT

Sequence 253

Page 252




J 4
Z2-ESQAA-124.0 ARITH .MIC [600,1204] Integer arithmetic 14-Jan-82 Fiche 2 Frame J4 Sequence 254

: PIW124.MCR 600,1204] MICRO2 1L(C3) 14-Jan-82 15:30:16 VAX11/780 Mvcrocode PCS 01, FPLA OE, WCS124 Page
: ARITH .MIC [600.1204] Integer arithmetic  : MULB2, MULB3, MULW2, MULW3, MULL2, MULL3
’3%3; : COMMON SIGNED MULTIPLY SUBROUTINE FOR BYTE, WORD, LONGWORD
29399 L INPUTS:
;9400 ; SIGN-EXTENDED MULTIPLIER IN D, COPIES IN RCLT1] AND IDLTO].
19401 MULTIPLICAND (ALSO SIGN EXTENDED) IN Q
209402 SC = 100(HEX)
;3282 : INSTRUCTION DECODE ROMS DETERMINE DATA TYPE
;9405  ;OUTPUTS:
;9406 D = LOW 32 BITS OF PRODUCT
:3285 : Q = BITS OF PRODUCT WHICH DON'T FIT IN RESULT
;9409  ;RETURNS:
:9410 RETURNS AT 1 IF PRODUCT > 0
;9411 RETURNS AT 8 IF PRODUCT = 0
:gﬁ% : RETURNS AT 9 IF PRODUCT < O
;9414  ;TEMPORARJES:
:9415  ; R15 USED TO SAVE MULTIPLICAND
19416 STATE SED TO HOLD DATA-TYPE DEPENDENT SHIFT COUNTS
:9417  : FE ITT0
;9418 LA,LB,LC USED IN MULTIPLY LOOP
19419
19420
29421 MUL.S: H
19422 RCR?SJ p_a, : SAVE M'CAND
;9423 SC sc+kt SCJ, ;  SC NOW CONTAINS 200
U 0430, 0C01,2D3C.1D80,FAF8,0084.8135 :gzgg 0.RE.0? : MUL'IER IS 0?
:9426 =101 :0 :
19427 D_KCZEROJ,N&Z_ALU.VRC_O,; PROD IS O SINCE MUL'IER IS O
u 0135, 0818,003A,1980,F800,0050,0008 ;glzsg RETURNS : WRITE RESULT 0
19430 1 ;
19431 Q_K[SCJ1.CTX, ; SET SHF COUNT FOR B,W.L
U 0137, 0078,C038,1DC0O,FA78,0000,043A ;9432 LAB_RIR15) : LATCH MUL'CAND
32%2 =;END
19435 sc _Q(EYP), STATE ocsxp),, SC GETS COUNT (4,8,16) FOR B,W.L VIA EBMX
19436 FECQ(EXP), Q_D, BK/SHF, ; SAVE CT TO REMEMBER B,W,L
U 043A, 082D,2038,01E0,F980,1588.6068 ;32% RCTTOJ_LB.LEFT.SI/ZERO" : RC O GETS 2 TIMES M'CAND
19439 =0« :0 :
:9440 D RCCT1.Q : D GETS M'IER
19441 STATE STATE+FE : STATE HAS # BITS (8,16.32) FOR B,W.L
U 0068, 0810,0039,01F8,F908,1400,82A1 -9442 CALL, SIGNS?, J/MUL.6 : POS OR NEG MUL'CAND?




ZZ-ESOAA-124.0 ; ARITH .MIC [600,1204]
: P1W124.MCR 600,1204] MICRO2 1L(03)
: ARITH .MIC [600,1204] Integer arithmetic

[U 006A, 0001,003C,758C,F800,1494,A464

[U 0464, 0D00,003C.0180,F800,0000,046D

U 046D, 0001,DB3E,0180,F800,0050,0001

U 02A1, 0818,003A,19F8,F800,0050,0002

U G2A3, 0203,0C3C,0580,F900,0084,A350

U 02A5, OF1F,2000,01C0,F800,0000,0475

U 02A7,

0203,0C3C,0580,F900,0084 ,A294

U 0475, 0641,203E,00C0,F800,0000,0002

K 4
Integer arithmetic 14-Jan-82
14=Jan=-82 15:30

:16

VAX11/780 Microcode : PCS 01, FPLA OE, WCS124

Fiche 2 Frame K& Sequence 255

Page 254

: MULB2, MULB3, MULW2, MULW3, MULL2, MULL3

&

=001
MUL.6:

=;END
MUL.8:

1

ALU D, CLK.UBCC
STATE STATE-KC.203,
SC_EALU

D_DAL.SC

ALU_D, N8I ALU.VEC_O,

DT/INST.DEP,
ALU.N?, RETURN1

.00
A TT
RETORN2  — ~

;01

§C_SC-K[.13,
LCTRCLTOI, ALU_O(A),
0_DB.RIGHT2. SI7ZERO.
mOL?, J/MULPP

Q_0-D,D_0,
J7MUL.8

;11

C_SC-KL.1],
C_RCLTO], ALU_O(A),
D.RIGHT?2, SI7ZERO,
L?, J/MULMZ

— e

e

ao

ALU_Q,Q ALU.RIGHT,
DEQ.RIGRT,SI/ASHR,

URNZ

®e Ve %e %

LX)

Ve %o %o 8, e %o Ve B,

Ve e Oy W, &,

Ve BeNe NN,

Sevs e N,

D31 _HAS HI BIT OF PROD - ALU.N=SIGN
STATE GETS =24, =16, 0 FOR B.W,L
MORE IMPORTANTLY, SO DOES SC

ALIGN PRODUCT FOR BYTE, WORD, LONG INSTR

SET COND CODES, N ® Z
DATA TYPE SET FOR B/W/L
IS PROD POS OR NEG?

M'CAND IS O

PROD IS O SINCE MUL'CAND IS O
SET _COND CODES

WRITE RESULT 0

SC HAS LOOP COUNT (3,7,15) FOR B,W,L
LATCH 2 TIMES MUL'CAND, SETUP ALULT:0]
SHIFT MUL'IER BY 2 BITS

GOTO MULT RCJTINE

M'CAND IS MOST NEG NUMBER FOR MULL
NEG M'IER

SC _HAS LOOP COUNT (3,7,15) FOR B,W,L
LATCH 2 TIMES MUL'CAND, SETUP ALULC1:0]
SHIFT MUL'IER BY 2 BITS

GOTO MULT ROUTINE AT INITIAL NEG ENTRY PT

ARITH SHF RIGHT <Q,D>




L 4 §

Z7-ESOAA-126.0 ; ARITH .MIC [600,1204] Integer arithmetic 14-Jan-82 . Ffiche 2 Frame L4 Sequence 256 ‘
: PTW126.MCR 600.1204] MICRO2 1L(03)  14=Jan-82 15:30:16  VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 255
: ARITH .MIC [600,1204) Integer arithmetic : EMUL

:gzgg .T0C . Integer arithmetic : EMUL'’

19486 EMUL  7A MULR.RL, MULD.RL, ADD.RL. PROD.WQ

:9487 :EMUL: EXTEND INTEGER MULTIPLICATION.

;gzgg STHE MULT'CAND IS IN D. AND THE MULT'IER IS IN Q.

19490 DOES NOT USE THE SAME ROUTINE USED BY NORMAL INTEGER MULTIPLIES,

29491 BUT INSTEAD CALLS THE LOW LEVEL MUL ROUTINE DIRECTLY.

19492 : THE ADDEND IS ADDED AS A SEPARATE ST=P INSTEAD OF ‘' FOR FREE'’

:3232 : DURING THE MULTIPLY LOOP BECAUSE OF OVERFLOW PROBLEMS IN THE LOOP.

19495  389:

19496  EMUL: : H

19497 RCR151_D, * R15 GETS MULT'CAND

19498 Q_p, D_Q. : SWAP D, AND Q
U 0389, 0C01.0D3C.,01EC,FAF8,0000,0:A5 ;gggg D-NE.O? * MULT'CAND .NE. 0?

29501 =101 ;0 : NO: MULT'CAND = 0, THEREFORE PROLUCT = 0

19502 0_0, IDCTOID. : SET PROD TO 0
U 01A5, OF00.003C,C180,3C00,0000,02A2 :gggg J7EMUL . * GOTO ADD ADDEND

19505 :1 ; YES: MULT'CAND NE O, CHECK IF MULT'IER = 0

19506 RCLTOJ_Q.LEFT, SI/ZERO, : RCO GETS 2 TIMES MULT'CAND
U 07A7, 0021,2D3C,0180,F980,0000,0281  :9507 SIGNS? : MULT'IER .NE. 0?

;9508 =.END |

19509

19510 =001 ;00 : NO: MULT'IER = 0, THEREFORE PROD = 0

19511 Q_0, : SET PROD TO 0 !
U 0281, 0000,003C,01F8,F800,0000,02A2 ;gg}% J7EMUL .2 ; GOTO ADD ADDEND g

29514 ;01 ; VYES: PROD .NE. 0, M'CAND POS !

19515 (AB_RLR15], > LB GETS MULT'CAND

19516 Q_0; SC_KL.FJ. : PARTIAL PROD RESET TO 0. LOOP COUNT SET FOR 16.
U 0283, 0000.003C.61F8.FA78,0084,62A0 ;gg}g J7EMUL.T * GOTO POS ROUTINE

19519 :10 ; NO: MULT'IER = O, THEREFORE PROD = 0

+9520 2.0, > SET PROD TO 0
J 0285, 0000.003C.,01F8,F800,0000,0.A2 :ggg% J7EMUL.2 . GOTO ADD ADDEND

19523 11 : YES: PROD .NE. 0, M'CAND NEG |

9524, LAB_R[R15], : LB GETS MULT'CNAD !
U 0287, 0000.003C,61F8.FA78,0084,61C0 ;gggg Q_0 SC_KL-F3 : PARTIAL PROD RESET TO 0. LOOP COUNT SET FOR 16. .

;9527 I RN AA AN AN AN A RN NN N RAANNNNNRANAARARRARRARRARRK !

9528 : » Patch no. 029, PCS 0ZB7 trapped to WCS 1161 * |
;9529 D AR AN AR AR AR R R TR AR RN A AR AR AANARA AN KRR L  AARRAAN i
;32%? =;END

19832 =Qwa0»
;9533  AR.PA.29:

;0 :
;9535 LC_RCLTOJ, : LATCH 2 TIMES M'CAND IN LC
;9536 ALU_0(A), : SET ALUC1:0] 1O O
;9537 D_D.RIGHT2, SI/ZERO, ; READY FOR MULT ROUTINE
U 01¢0, 0203,0C3p,0180,F900,0000,0294 9538 CALL, MUL?, J/MULMZ ; GOTO NEG M'CAND MULTIPLTUCATION ROUTINE




M
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Z2Z2-ESOAA-124.0 : ARITH .MIC [600,1204] Integer arithmetic 14-Jan-82 . Fiche 2 Frame M4 Sequence 257 :
> PIW124.MCR 600,1204] MICRO2 1L(03) = 14-Jan-82 15:30:16  VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 256
: ARITH .MIC [600.1204] Integer arithmetic  : EMUL ;
;9539
;9540 =0xx1x ;1 :
$9541 RCR15]_Q, ;  SAVE PROD <H>
i $9542 CALL, INTERRUPT.REQ?, :
p 01¢2, 0007 ,2E3D,0180,FAF8,0000,037E .3222 J/SPEC ;. GET ADDEND
9545  =1xxlx laxlx :
$ 9546 D_D+Q, CLK.UBCC, ; ADD ADDEND, CLOCK IN CARRY
} 19547 LA8_RER15] . : LATCH PROD <H>
U 0102, 081D,0D14,0180,FA78,0010,0156 .3223 END D317, J/EMUL.3 ; IS ADDEND NEG?




10252,

22-ESOAA-124.0
- PTW124.MCR 6001
- ARITH .MIC [600.1204]

U 02A0,
kJ 02A2.
U 0282,
U 0156,
U 0157,
U 00E8.
U JOEA,
U 0492,

U 0250,

; ARITH .MIC [600,1204]
204] MICROZ

0203,0C30.0180,F90C,0000,035"
0001,2€3D,0180,FAF8,00C0,037E
081D0,0014,0180,FA78,0010,0156
0001,¢33(,0180,F800,0070.,0250
0001,¢33¢,0180,F800,0070,00E8
0018.0000,05C0,F988,0000,0492
0000.003C,0180,F988,0030,0603
FO01,203F,01F0,F847,0030,0200

0000,902C,0180,F988,0030,0602

0018.,0014,05C0,F988,0000,0492

1L(03)
Integer arithmetic

Integer arithmetic 14-Jan-82 Fi
14-Jan-82 15:30:16 VAX11/780 M1crocode
: EMUL

29550  =0xxQx
:9551 EMUL.1: ;
:9552 LC_RCLTO],
29553 ALO_0(A),
;9554 D D RIGYT2, SI/ZERO,
;9555 CALL. MUL?. J/MULPP
;9556 =0x«x1x
;9557 EMUL.2:
;9558 R[R1SJ Q,
29559 CALL, INTERRUPT REQ?,
29560 /SPEC
;9561
29562 =1xxlx 1xxlx
;9563 'D c+Q, CLK. UBCC
$9564 RtR1
;9565 D31.
;9566 =;END
:9567
;9568 =110
;9569 EMUL.3: ;0
29570 ALU D,SET.CCCINST),
29571 317, J/ZEMUL.4
;9572
;9573 :1
29574 ALU D,SET.CCCINST),
29575 c317?
;9576  =;END
;9577
;9578 =0«
;9579 0 LA-K[.1J RCLT1]_ALU,
;9580 J7EMUL.6
;9581
;9582 2
;9583 RCLT1] LA,
:9584 N_AMX.Z_TST,
;9585 J7WRDST
:9586 =:END
;9587
;9588 EMUL.6:
;9589 ALU QN _AMX.Z TST.
;9590 WRITE.DEST, J7WRD"
19591
;9592 =0« ;0
29593  EMUL.4: RCCT1J LA,
:95%94 N_AMX.Z_TST,
29595 J7WRDST
;9596
;9597 ;1
;9598 Q_LA+KL.13,RCCTT] _ALU,
29599 J7EMUL .6

;7700 =;END

Ve %o Ve N, Ve Ve 0o, 0,

Ve e %y %,

L T T Y

che 2 Frame N&
: PCS 01,

LATCH 2 TiMES g‘gAND IN LC

SET ALUC1:0] T

READY FOR MULT ROUTINE
GOTO POS M'CAND MULTIPLICATION ROUTINE

SAVE PROD <H>
GET ADDEND

ADD ADDEND, CLOCK IN CARRY

LATCH PROD <H>
IS ADDEND NEG?

SET COND CODES PART 1
C/ARRY TO PROD <H>?

SET COND CODES PART 1
CARRY TO PROD <H>?

GET PROD <H>
GOTO DECREMENT IT BY 1

PROD <H>
SET COND CODES PART 2
GOTO WRITE DEST

SET COND CODES PART 2
WRITE RESULT

PROD <H>
SET COND _CODES PART 2
GOTO WRITE DEST

RC1 GETS PROD <H>
GOTO SET COND CODES

uence 258
.PLA OE, UCS1 4

Page 257 ;



8 S
1Z-ESOAA-124.0 ; ARITH .MIC [600,1204] Integer arithmetic 14~Jan-82
; PIW124.MCR 6001204] MICRO2 1L(03)

: ARITH .MIC [600,1204] Integer arithmetic

U 022C,

U 04B1,

U 04C3,

U 0150,

u 0151,

U 0158,

U 0142,

U 0143,

U 0180,

U 01&1

U 0185,

0800,003C,01E0,F800,0000,04B81 ;9608

0802,E03C,19E0,F800,1404 ,64C3 ;9613

0001,003C.0180,FAF8,0000,0150 9616

0802,ED3D,01F8,FA78,0000,0374 ;9621

0000,003C,0180,F800,0000,0280 ;9624

0F02.D73C,01C0,F800,0000,0142 ;9628

0001,€ED3C,0180,F808,0050,0180 ;

€01D0,000,0180,F8DC,4050,0062 ;9641

€000,003C,0180,F804,4000,0062 ;9646

0000,003D.31F0, 2¢00,0000,0DFC 0649

€000,003C,0180,F804,4000,0062 §9653

85 Sequence 259
14-Jan-82 15:30:16 VAX11/780 M1crocode : PCS 01, FPLA OE, UCS134 Page 258
: bDIvB2, DIVB3, DIVWZ2, DIVW3, DIVLZ2, DIVL3

: DIvB2, DIVB3, DIWZ, DIWS3, DIVLZ, DIVL3'
: DIV(B/W/L)2 DIVR.RX, QUO.MX

DIV(B/W/L)3 DIVR.RX, DIVD.RX, QUO.WX
:INTERGER DIV, ENTER AT B.FORK WITH D'END IN LA AND D'SOR IN D.

.TOC ** Integer arithmetic

22C:
4D, D.LA

2 g .SXTCINST.DEP],
STATE_K[ZERO]

RCR151_D

=0*«0 ;00-
U_Q.SXTLINST.PSP], Q_O,
LAB_RL[R15]

CALL,SIGNS?,J/DIV.S
-01

J/DIV.20

:10
Q_D.SXTLINST.DEP]. D_O,
STATEO?

SEND

=xx10 ;0

R(PRN) Q, N&Z JALU.VEC_O,
DT/INST.DEP,
a312,J/DIV.0V

21
R(PRN) _ALU,ALU_D-Q,
NEZ ALD.VEC _0,
DT/INST.DEP,
CLR.IB.OPC,PC_PC+1,
J/IRD
=;END

=0%0

;0
DIV.OV: CLR.IB.OPC, PC _Pc+1,
J/IRD

=10

21
Q_IDCCES], CALLCINOVFL]

CLR IB.OPC,PC_PC+1,
J/7IRD
=;END

Qe e 8, 0,

LY

LR TN I XY LX)

LY

e Ve .. LY

e N %e e N, N,

-«

Fiche 2 Frame

D GE<S D'END, Q GETS D'SOR, SIGN EXT LATTER

SIGN EXT D'SOR
Q GETS D'END
CLEAR FLAG (USED FOR NEG QuUOT)

SAVE D'SOR

SXT EXT D'END, Q=0 TO HACK CONSTRAINT aDIV.2 f
LATCH D*SOR
D.NE.O? D31?

RETURN HERE FOR DIV BY 0

RETURN HERE WITH D HAS QUOT
Q GETS QUOT, D=0 FOR CONSTRAINT HACK & NEGATE
HAVE TO NEGATE QUOTIENT?

NO: +/+ OR ~/~

SET COND CODES

WRITE ONLY B/W/L IN R
OVERFLOW?

YES: +/=- 0R ~/+
NEGATE QUOTIENT

SET COND CODES

WRITE ONLY B/W/L IN R
UPDATE I8, PC

GOTO NEXT INST

NO OVERFLOW

OVERFLOW ~ MOST NEG NUMBER / -1
GO SET V AND TRAP CODE

RETURN FROM INOVFL HERE
UPDATE 1B, PC
NEXT INST




e ey

i
;
i

c 5
1Z-ESO0AA~124.0 ; ARITH .MIC [600,1204] Integer arithmetic 14-Jan-82 Fiche 2 Fframe C5 Sequence 260

; P1W124 . MCR 600,1204] MICRO2 1L(03)  14-Jan=-82 15:30:16  VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 259
: ARITR .MIC [600,1204] Integer arithmetic : DIvB2, DIVB3, DIWZ2, DIW3, DIVL2, DIVL3
;9656 =0
:9657 DIV.Z0: ;0 ;
;9658 Q_IDCCES], ;s GET CES
U 0230, 0000,003D,31F0,2C00,0000,0DFD :3228 CALL,J/INDIVO s CALL SETUP CES
9661 ;1 ;
;9662 CLR.IB.OPC,PC_PC+1, : UPDATE IB, PC
U 0281, (000,003C,0180,F804,4000,0062 9663 J/IRD s NEXT INST

;9664  =;END




22-ES0AA-124.0
; P1W124.MCR 6001
. ARITH .MIC C600, 12043

U 0380,

U O4EA,

U 0270,

u 0271,

U 0278,

U 022A,

U 0228,

U 07E0,
U 02E4,

U 02ES.

U 0334,
U 0336,

U 0337,

0B1A,E014,19E0,F800,1414,64EA

0001,003C,0180,FAF8,0000,0270

0802,.ED3D,01F8,FA78,0000,0374

0802,FB3(,0180,F800,0000,0324

0F02,D73(C,01C0,F00,0000,C22A

0801,ED3C,0180,F80C,0050,02E0

F81D,C003,01F0,F847,0050,0300

F000,003F ,01F0,F847,0000,0300
0000,003p,31F0,2€00,0000,0DF C

F000,003F ,01F0,F847,0000,0300

0000,003C,0180,F800,0000,0280
0000,003p,31F0,2C00,0000,0DFD

F000,003F ,01F0,F847,0000,0300

ARITH .MIC [600,1204]
204] MICRO2 1L(03)
Integer arithmetic

D 5
Integer arithmetic 14-Jan-82
14-Jan-82

15:30:16

VAX11/780 M1crocode

T

Fiche 2 Frame
PCS 01,

Sequence 261

05
FPLA OE, WCS124 Page 260

: DIVB2, DIVB3, DIVW2, DIW3, DIVLZ, DIVL3
éggTERGER DIV, ENTER AT C.FORK WITH D'END IN D AND D°'SOR IN Q.

DIV:

=0xx(

=;END
=xx10

=;END
=0+0

DIV.OV3:

=1x0

=;END
=+100
DIvV.Z:

=%110

=;END

ALU_Q. SXT[INST DEPJ*K(ZEROJ :

D_ACU, CLK.UBCC Q_p,
STATE_KCZERO]

RCR151 D

;00

0_Q.SXTEIMST.DEP], Q_O,
RCR15],

CALE SIGNS?,J/DIV.S

.01
D_Q.SXTLINST.DEP],
1R0?, J/DIV.2

;10
D.SXTLINST.DEP], D_O,
ATE3-0?

HY

ALU_Q,D_ALU,DT/INST. DEP
NEZ_ALUVEC 0,
Q31%, J/DIV.OV3

-1
D_D-Q, N&Z_ALU.VEC 0.
DT/INST.DEP,
WRITE.DEST

;0
WRITE.DEST

21
Q_IDCCES], CALLCINOVFL]

WRITE.DEST

;00
J/DIv.20

.
[

LX)

Se e %y 8,

®e B¢ %o 0

e %o .. LX)

SIGN EXT D'SOR
Q GETS D'END
CLEAR FLAG (USED FOR NEG QuoOT)

SAVE D°SOR

SXT EXT D'END, Q=0 FOR CONSTRAINT HACK aDIv.2
LATCH D'SOR
D.NE.O? D31?

RETURN HERE FOR DIV BY 0
SXT_EXT D°END
IF 2-0PR INST, DO NOT CHANGE QUOT CPR

RETURN HERE WITH D HAS QUOT
Q GETS QUOT, D=0 FOR CONSTRAINT HACK
HAVE TO NEGATE QuUOT?

NO: +/4 OR -/-
MOVE QUOT TO D
SET COND CODES
OVERFLOW?

YES: +/=- OR =/+

SET COND CODES BY NEG QUOT
DATA TYPE SET FOR B/W/L
WRITE RESULT

NO OVERFLOW
JUST WRITE & LEAVE

OVERFLOW = MAX NEG # / -1
SET TRAP CODE AND V BIT

INOVFL RETURNS HERE
WRITE RESULT

; (SINCE DIVISOR=0, ALU.N=0)

0 :
Q_IDLCES], CALLLCINDIVO] ;

;11 -

WRITE.DEST

2-0PR INST, DO NOT CHANGE QUOT OPR

3-0PR_INSY, QUOT OPR GETS D'END
GET CES, GO SET TRAP CODE & v BIT

WRITE QUOT




E 5
Z~ESOAA-124 0 . ARITH .MIC [600,1204] Integer arithmetic 14-Jan-82 iche 2 Frame E5 Sequence 262
; PIW124 .MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 M1crocode PCS 01 FPLA OE, WCS124 Page 261
: ARITH .MIC [600,1204] Integer arithmetic  : DIVB2, DIVB3, DIVW2, DIVW3, DIVL2, DIVL3

;9720  ;SUBROUTINE TO DO BYTE, WORD OR LONGWORD DIVISION.
29721  ;USES RESTORING DIVIDE SUBROUTINE DIVOX.
19722  :ENTER AT DIV.S WITH BEN/SIGNS TESTING DIVISOR-WHICH WAS IN D TILL CALLING STATE

19723
;9724  ;INPUTS: DIVISOR (SIGN EXTENDED TO LONGWORD) IN R15 WITH A COPY IN LASLB.
29725 DIVIDEND (ALSO SIGN EXTENDED) IN D
;3;%9 : Q = STATE = 0.
19728  ;OUTPUTS: Q = ABSOLUTE VALUE OF QUOTIENT
29729 : D = ABSOLUTE VALUE OF REMAINDER
:g;gg : STATE<0> = DESIRED QUOTIENT SIGN(1 MEANS QUOTIENT IN Q NEEDS NEGATING)
29732  :RETUFNS: ETUNS AT 1 IF DIVISOR = 0
:3;%2 : RETURNS AT 8 OTHERWISE
29735  :TEMPORARIES: SC USED FOR STEP COUNTER
29736  : R15,LA,LB DESTROYED
19737
29738 =100
29739  DpIV.S: :00 : D'SOR IS 0
+9740 ALU_D, N8Z ALU.VEC_O, : SET COND CODES N & Z
;9741 DT/INST.DEP, ; DATA TYPE SET FOR B/W/L
U 0374, 0001,CO3E,0180,F800,0050,0001 :g;zg RETURN1 > D'SOR IS 0
397(,4 N 1 33 2232832883233 3338223332323 833¢2823 28382023323 34232332 23123373

;9745 ; » Patch no. 034, PCS 0374 trapped to WCS 1166 *

;9746 ; RRRRARRAARAR AN R AN R AR ARARRARNANRA AR AARNAAAARRANAAAN

19747
19748 =110  :10 ; D'SOR .NE. O, POS
19749  DIV.D: @ K[.83.CTX, * SET LOOP CT OF 8 16 32 FOR B.W.L
19750 LA8_RCR15]1, : LATCH ABS(D'SOR)
U 0376, (078,CD38.01C0,FA78.0000,02C2 :3;;5 0317, J/DIV.2 * IS D'END POS OR NEG?
19753 ;11 : D'SOR .NE. 0, AND IS NEG
19754 RER15]_C-LB, * R15 GETS ABS(D'SOR)
U 0377, 000F,0000.0180,FAF8,1400,C376 ;g;gg ENp STATE STATE+1 J/DIV.0 > EXCLUSIVE OR STATEC0O] AS FLAG FOR NEGATE QUOT
19757  =x10
19758  DIV.2: :0 ; TO ALIGN D'END, LEFT JUSTIFIED IN Q
19759 ALU 0-a, sc _ALU, : SC GETS -8,-16.,-32. FOR B.W,L
19760 QD D * Q GETS D'END
U 02c2, OF1F,0000,01E0,F800,0082, 04EE ;g;g; J70iv.3 : GOTO ALIGN D'END
Eg;gz 610 - --; D GETS ABS(D'END) FOR NEG D'END
U 02C3, 081F.2000,0180,F800,1400,C2C2 Eg;gg END STATE_STATE+1,J/DIV.2 - EXCLUSIVE OR STATECOO] AS FLAG FOR NEGATE QUOT
19767  DIV.3: ;==- ;
19768 D DAL. sc. * D GETS D'EMD LEFT J srxrxeo
U O4EE. OD1B,0000.1D80,F800,0082,04F1 ;g;gg ST_0-kLS¢] * SC GETS LOOP CT 8,16..32. FOR B,W.L
29771 -

: 0D, DO, : Q GETS D'END
U 04F1, OF00,003C,01E0,F800,0000,01C7  :9773 J7DIVOR : GOTO DIVIDE ROUTINE




ZZ*ESOAA-124 0

: ARITH .MIC [600,1204]

Integer arithmetic 14~
14-Jan-82 15:30:16

he 2 Frame FS Sequence 263

-Jan-82
VAX11/780 M1crocode : PCS 01, FPLA OE, WCS124

Page 262

: P1W124 .MCR 600" 1204) MICRO2 1L(03)
: ARITH _MIC [600,1204] Integer arithmetic : EDIV
:g;;g .TOC " Integer arithmetic : EDIV"
19776 EDIV _ (7B)  DIVR.RL, DIVD.RQ, QUO.WL. REM.WL
;g;;g 3§grenssn EXTENDED DIVIDE, EDIV. WITH D'END IN <D, RCi> AND D'SOR IN Q.
19779 EDIV: :
19780 RCR151_Q. * R15 GETS D'SOR
19781 D_Q, D, > D GETS D'SOR, Q GETS D'END <H>
lu 0388, 0C01.203C.C1EQ.3EF8,0000,0501 :g;g% IBCT0I7D * SAVE D'END<H> IN CASE WE OVERFLOW
19784 :
19785 §C_K[.203.ALU. * SET LOOP COUNT
19786 STATE_O(A), LC_RCLT1], : LATCH D'END <L>
19787 D.a, 3D, 1 D GETS D'END <H>, Q@ GETS D'SOR
[u 0501, 0C1B,GD38,75E0,F908,148A,6586 ;3;33 STGNS? * D'SOR = G? POS OR NEG?
19790 =0100 ;00 2 D'SOR = 0
19791 D RCCT11, * D GETS DIVIDEND<31:0>
U 0584, 0810,0038,0180,F908.0050,0364 ;g;g% 0110 NBZ_ALU.VEC_0, J/EDIV.Z - SET CCL 5 ON D'END <L>
19794  EDIV.1: ;10 : D'SOR IS POS
19795 (AB_RIR15], * LATCH D'SOR IN LB
19796 ALUTLC. CLK.UBCC. : SET ALU.Z IF DIVIDEND<L>=0
U 0586, 0010,GD39.0180,FA78.0010,0256 ;g;gg CALL, D317, J/EDIV.6 - D'END POS OR NEG?
19799 ;11 : D'SOR IS NEG
9800 RCR151_0-a, * R15 GETS ABS(D'SOR)
U 0587. 001F.0000,0180,FAFE.1400,C586 ;ggg; STATE_STATE+1.J/EDIV.1 - EXCL OR STATECOOJ AS FLAG FOR NEGATE QUOT
29803 =1110 : :
9804 ALU_0+D, CLK.UBCC, * RETURN HERE WITH QUOT IN D, REM IN Q
U OS8E, 001F,3714.0180.F800.0010,0412 ;gggg - STATEQ? * SHOULD QUOTIENT BE POS OR NEG?
19807 =+#10 :0 ; QUOT IS POS
19808 ALU_D, N8Z ALU.VBC_G., - SET CONDITION CODES ON QUOTIENT
U 0412, 0001,1B3C.0180,F800.0050,00E6 ;gggg ALUTN?, J/EDIV.9 * CHECK FOR OVERFLOW AND GO STORE
19811 ;1 ; QUOT IS NEG
U 0413, 0019,0100,0580,F800.0010,0310 ;gg}% ALU_D~K[.13,CLK.UBCC, 2?: SET UP OVFLO TEST & CHECK IF 0
:-981[, ; KRR AR AR AN AA AT AR ANAARRAANRRRAANRARA AR
;9815 ; ~ Patch no. 011, PCS 0413 trapped to WCS 114B »
;9816 : 1 82 8322323223233 3223232223223 323833222323 2232282223222 %Y
J9R17  =:END
;5878 =0 ;0 : QUOT < (G
619 D_0-D, N8Z ALU.VBC_O, - NEGATE QUOTIENT
U 0310, 081F,3800.,0180,F800.0050 00E6 :333? ACU.N?, J/EDIV.9 * GO CHECK OVERFLOW (POS NUM > 2%+31)
19822 ;1 ; QUOT = 0
19823 1DCTOI_D, D_Q, SC_O(A), - QUO = D, REM = Q,
19824 ALU_O(X). NBZ ALUTVEC 6,. SET COND CODES FOR A O RESULT
19835 INTRPT. STRORE * USE EMODF CODE TO STORE RESULTS
U 0311, 0C03,003C,C180,3C00,54D8,708C -9826 STATE_OCA), J/EMODF.11 : SINCE A PAIR OF LWORDS IS A PAIR OF LWORDS




G S :
17-ESOAA=124.0 : ARITH .MIC [600,1204] Intcger arithmetic 14-Jan-82 . Fiche 2 Frame G5 Sequence 264 ‘
: PIW124 .MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15: 30 VAX11/780 Microcode : PCS 01, FPLA OE, W(S124 Page 263
: ARITH .MIC [600,12043] Integer arithmetic : EDIV
;9827 =0
s9828 EDIV.2: ;0 ; OVERFLOW COMES HERE
<9829 Q_IDLCES], > GET CES
U 0320, 0000,003D,31F0,2C00,0000,0DFC ;gggg cALL J/INOVFL s CALL SETUP CES
19832 :
<9833 ID[TOJ D, D0, SC_LOCA), : QUO = D'END<L>, REM = 0,
<9834 INTRPT-STROBE | : USE EMODF CODE TO STORE RESULTS
lu 0321, 0F03.003C.C180,3C00,5488,708C ;gg%g STATE_OCA), J/EMODF.11 - SINCE A PAIR OF LONGWORDS IS A PAIR OF LONGWORDS
19837  EDIV.3: ; ;
U 0541, 0010.,0D38.01C0.F908.0000,0162 ;%% @_RCCT13,031? : Q GETS D'END <L>, OVERFLOW?
‘9840 =01+  ;0- : OK (D KNOWN +)
{u 0162. 0000.003C.0180.F800,0000.01C7 ;gg; J/DIVOX : CALL DIV S'BRT
19843 ;1 : OVERFLOW
<9844 b RCLT11, > Q GETS D'END <L>
lu 0166, 0810,0038.0180,F908.0050,0320 ;ggzg - ~z7 _ALU.VEC_0, J/EDIV.2 ; SET CCL 5 ON D'END <L>
29847 =110  ;0-— : D'END POS
:9848 EDIV.6: ALU_LA-D-1, Q_ALU, > CHK FOR OVERFLOW
lu 0256, 0C1C.2008.01C0,F800,0000,0541 :gggg J/EBIV.3 s CALL DIV SUBROUTINE
19851 :1 : D'END NEG
<9852 STATE_STATE+1, > EXCL OR STATEL00] AS FLAG FOR NEGATE QUOT
U 0257, 0013.,01C0,0180.F990,1400,C358 ;gggz D ALU_0=LC, RCLT2I_ALU. 2?: RCCT2] GETS ABS(D'END <L>). SKIP IF ZERO
19855
;90856 =0 c . D'END <L> NOT ZERO
<9857 D_NOT.D : D'END <H> IS 1°S COMP TO NEGATE D'END
U 0358, 0801,0028.0180,F800,0000,058A :gggg J7EDIV.? : GOTO DIV SUBRT
19860 ;1 : D'END IS ZERO
U 0359, 081F,2000,0180,F800,0000,058A :ggg; CEND b_0~D : NEG D'END <H> INSTEAD 1°'S COMP OF IT
19863 EDIV.7: ; :
~9864 ALU_LA-D-1, Q_ALU, : CHK FOR OVERFLOW
U 0S8A, OF1C,2008.€1C0,3C00.0000,058C ;gggg IDET0I_D, 0_0 : SAVE D AND CLR IT FOR CONSTRAINT HACK
19867 ; ;
U 058c, 0810,0D38.C1F0,2010,0000,0051 ;3323 D_RCCT21, @_IDLTO], @31?: D = D'END<L>, Q@ = D'END<H>, OVERFLOW?
‘9870 =0*+ ;0 ;0K
U 0051, 0C00,003C.01E0,F800,0000,01D7 :33;5 D_Q, Q_D, J/DIVIX : CALL DIV SUBRT
19873 ;1 : OVERFLOW
<9874 D RCLT1], : Q GETS D'END <L>
U 0055, 0810,0038.0180,F908,0050,0320 ;33;2 ND NEZ_ALU.VEC_0, J/EDIV.2 : SET CCL 5 ON D'END <L>
. =.c




H S
Z-ESOAA-124 0 . ARITH .MIC [600,1204] Integer arithmetic 14-Jan-82 iche 2 Frame HS Sequence 265 i
: PTW124.MCR 600;1204) MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 icrocode : PCS 01, FPLA OE, WCS124 Page 264
: ARITH .MIC [600,1204] Integer arithmetic : EDIV
;9877 ; CONSTRAINT FOR ALU.N AND PSL.N BRANCHES
;9878 =011 ;0 s EXIT CODE - NO OVERFLOW
;9879 EDIV.9: IpCT0] D, DA, SCOCA, ; QUO =D, REM = Q,
-9880 INTRPT. STRwE : USE EMODF CODE TO STORE RESULTS
lU 00E6, 0003,003C,C180,3C00,5488,708C 3%2 STATE_O(A), J/7EMODF .11 c SINCE A PAIR OF LWORDS IS A PAIR OF LWORDS
.9883 21 OVERFLOW
| 9884 D_RCCT1], NGZ_ALU.VEC_0,: GQUOTIENT = DIVIDEND<3::0>
U OOEe, 0810,0038,0180,F908,0050,0320 :9% -0 J7EDIV.2°
9887 EDIV.Z: ;0 : DIVIDE BY O COMES HERE
. 9888 Q IDLCES], : GET C.E.S.
U 0364, 0000,003D,31F0,2C00,0000,0DFD .gggg CALL, J/INDIVO ; GO STICK DIV BY O CODE IN CES
$9891 :
;9892 ID[TOJ D, DO, SCOCA), ; QUO = D'END<L>, REM = 0,
;9893 INTRPT STR(ﬂE c USE EMODF CODE TO STORE RESULTS ,
U 0365, 0F03,003C,C180,3C00,5488,708C .ggg-so STATE O(A) J/EHJDF.H s SINCE A PAIR OF LWORDS IS A PAIR OF LWORDS i
g ]
;9896  .LIST :Re-enable full Llisting




|

Z7-ESOAA-1264.0 ; INDEX .MIC [600,1204] INDEX.MIC 14-Jan-82 Fiche 2 Frame 5 Sequence 266
: PIW124.MCR 600,7204) MICRO2 1L(03) 14=Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 265
: INDEX .MIC [600.1204] INDEX.MIC

;9897  .T0C  "‘INDEX.MIC'’

;9898 .T0C ‘Revision 1.0

;9899 P. R. Guilbault

:9900
;9901  .NOBIN o .
:ggg% .T0C ' Revision History'’
299046 01 Change macro names that deal with condition codes.
;9905 ;00 Start of history
:9906

;9907 .BIN

;9908  .NOLIST ;Disable listing of PCS code for auickie assemblies




J 5
27-ESOAA-124.0 . INDEX .MIC [600,1204] Index instruction 14-Jan-82 . Fiche 2 Frame J5 wequence 267
: P1W124 .MCR 600,1204] MICRO2 1L(03)  14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, W(S124 Page
: INDEX .MIC [600,12043] Index instruction : INDEX
;99?8 .T0C ' Index instruction : INDEX'’
9911 opcode (0A) subscript.rl, low.rl, high.rl, size.rl, indexin.rt(,
29912 indexout.wl
29913
;9914  ;ALGORITHM:
19915 . . .
;33}9 : The operation specified for this instruction is:
;9918 indexin <~ {indexin + subscript)~size;
;9919 if {subscript LSS low} or {subscript GTR high)
:ggg? : then {subscript range trap)
;9922 On entry to this routine from C-FORK, the indexin and subscript
;9923 operands have been fetched by A-FORK and B-FORK routines. The flow
‘3352 : is as follows:
;9926 1) Get 'high®’ Limit operand per SPEC subroutine
;9927 2) If 'subscript’ operand less than 'low’ operand. setup
;9928 subscript range trap .
;9929 3) Get 'size®' operand per SPEC subroutine
;9930 4) If 'subscript’ operand less than 'high' operand, setup
;9931 subscript range trap .
;9932 3) Get 'indexin' operand per SPEC subroutine
;9933 6) Calculate (subscript + indexin) and set condition codes
;9936 for next step . .
;9935 7) If 'size' operand = 1, write above result per WRITE.DEST function
;9936 8) Calculate (subscript + indexin)*size using MUL.S subroutine
‘33§§ ; 9) Set condition codes and write result per WRITE.DEST function
;9939
:832? s STORAGE/REGISTER ALLOCATION:
;9942 D-REG  'low' operand on entry
;9943 Q-REG _ 'subscript' operand on entry
29946 IDCCES] Range trap code
29945 IDCTO] temporary .
;9946 RCLT1] ‘size' for MUL.S routine
;9947 RCLT2] temporary
;9948
;9949
;9950
;9951 3(9: : N
U 03C9, 001D,E000,0180,F800,0070,000E :ggg% ALU_Q-D, SET.CCCINST)  TEST FOR 'LOW' LEQ 'SUBSCRIPT'
33?15' =0xx1+ ;CALL CONSTRAINT BLOCK FOR SPEC ROUTINE
29956 00 AAx :
;9957 D_., ; MOVE SUBSCRIPT TO D-REG
U 000€E, 0C00,003D,0180,F800,0000,037€ :3323 CALL,  J/SPEC ; GO GET "HIGH' OPERAND

29960 sTxxix ; RETURN FROM SPEC ROUTINE
U 001E., 0000,1A3(C,0180,F800,0000,0066 ;9961 PSL.N? ; WAS SUBSCRIPT LESS THAN LOW LIMIT?

M




K S
-Jan=-82 iche 2 Frame K5 Sequence 268

ZZ-ESOAA-124 0 . INDEX .MIC [600,1204] Index instruction 14- _
: P1W124 .MCR 600,1204] MICRO2 1L(03) ~ 14-Jan-82 15:30:16  VAX11/780 M1crocode : PCS 01, FPLA 0E, W(CS124 Page 267 |
: INDEX .MIC [606 1204] Index instruction : INDEX
:9962 =0011* ;CALL CONSTRAINT BLOCK FOR SPEC AND PSL.N BRANCH(BEN/PSL)
$9964 ;0011» :  wxx SUBSCRIPT RANGE TRAP DETECTED ###
9965 o ID[CES] * GET CP ERR/STATUS REG
29966 : SAVE C-REG IN D-REG
19967 Rttr * SAVE C--REG IN RC STACK
{u 0066, 0C01.003D.31F0.2D90.0000,0591 ;gggg CALL, J/INDEX 9 © GO SET EXCEPTION TRAP CODE & RETURNS
:9970 :9111x ; wxx LOW LIMIT OK, GO GET SIZE OPERAND **%
<9971 ALU_D-Q, SET.CCCINST), ; TEST FOR "HIGH' > °*SUBSCRIPT®
$9972 D_Q; : MOVE SUBSCRIPT TO D-REG
U 006E, 0C1D.C001.,0180.F800.0070.,037E :33;2 CALL, J/SPEC * GO GET SIZE (SUBSCRIPT/Q-REG ON RETURN)
29975  =1111x  :1111= :  %xx RETURN10/12 FROM SPEC x#w
$9976 ALU_D-KC.1], CLK.UBCC, : TEST °*SIZE® FOR EQ 1
U 007E. 0019.1A00.0580,F800,0010,01A6 ;3g;g PSLIN? * WAS 'HIGH' > 'SUBSCRIPT'’ ;
Egggg =0011* ;CALL CONSTRAINT BLOCK FOR SPEC AND PSL.N BRANCH(BEN/PSL) |
19981 ;0011* ;  wx% SUBSCRIPT RANGE TRAP DETECTED #*
£9982 Q_IDLCES]. : GET CP ERR/STATUS REG
<9983 p-a, : SAVE Q-REG IN D-REG
=9984 RTLT2] : SAVE D-REG IN RC STACK
U G1A6. 0C01,003D.31F0,2D90,0000,0591 ;3332 CALL, J/INDEX 9 * GO SET EXCEPTION TRAP CODE £ RETURNS
:9987 ;0111* ; %%x HIGH LIMIT OK, G0 GET INDEX OPERAND *w*
9988 1DCT01_D, :  SAVE MULTIPLIER(SIZE)
29989 RC[TTJ D, ¢ SCT UP T1 FOR MULTIPLY ROUTINE
29990 : MOVE SUBSCRIPT TO D-REG
U O1AE, 0C01,003D.C180,3088.0000,037E ;3335 chL J/SPEC : GO GET INDEXIN (SUBSCRIPT/Q-REG ON RETURN)
29993 =1111+  ;1111% ; w%x RETURN10/12 FROM SPEC w*»
1009y, DSQ_D+Q, N&Z_ALU.VEC_O, : ADD SUBSCRIPT TO INDEXIN
29995 SC_RL.FFI, : START SETUP OF 100
U O1BE. 081D.,0114,49CC,F80G.,00D4,6390 ;3339 27 : WAS SIZE EQ TO 1?
19998
$9999
:}888? =0 :ALU CC<Z> EQ 0?(BEN/2)
10002 ;0 : xxx SIZF OFERAND NOT EQ 1 wex

10003 SC_SC+1, Y100 =>s€
-10004 J/INDEX.3 :

[ 4
.
[ 4
L4
210006 ; *aaaa st A A A AR AN AN AR R AR RN AR NAARRN RN AR KRR
4
L4
L4
L4
4

U 0390, 0000,903C,0180,F800,0080,C516

;10007 . * Patch no. 061, PCS 0390 trapped to W(CS 1187 «

10008 ; *aa sttt A At AR AR NARARRRANNANANRAANARRNRRARS

;10010 ;1 ; www SIZE OPERAND EQ 1 wax

'J 0391, F000,003F ,01F0,F847,0000,0300 ;10011 WRITE.DEST ; WRITE RESULT BY GOING TO C~FORK awRD:




U 0516,

u 0517,

U 051E,

|U 051F,

ju 0591,

|u 05C2,

U 05C5,

21-ESOAA=124.0 ;| INDEX .MIC [600.1204]
: P1W124.MCR 600.1204]
: INDEX .MIC C600,12043

0000.003D,0180,F800,0000,0430

F001,003F ,01F0,F847,0050,0300

F001,003F ,01F0,F847,0050,0300

F001,003F,01F0,F847,0050,0300

0019,2030,79C0,F800,0000,05C2

0819,2030,31€0,F800,0000,05C5

0810,003A,3180,3D10,0000,0008

L S
Index instruction 14=-Jan=82

MICRG2 1L(03)
Index instruction

b
(=]
(=]
purd
N

23888833338338
WA= O 000N\ NN

PONININON) = b wred amed emud wned wmsd
o~

(TR TEFRAFPEFE PR FEFE FE TR PR PR YR TR P
—d wvd ced cmd wd wwd wd wned b wmd cd b e
N
(¥, ]

SULUL LN
88888888
WANHRNRON)
N=OV®NG

he 2 Frame L5 Sequence 269

14-Jan-zgsx15 :30:16 VAX11/780 Microcode PCS 01, FPLA OE, W(S124

sCALL CONSTRAINT BLOCK FOR MUL.S ROUTINE

=0110

INDEX.3:;

INDEX.9:;

LLIST

0110-

CALL, J/MUL.S

20111
ALUD, N&Z JALU.VEC_O,
mITE .

21110

ALU_D, N&Z JALU.VRC_O,
m]TE .

11N

ALU_D, aZ JALU.VEC_O,
WRITE -DE

G_0.0R.K[.30]

& D,
D_Q.0R.K[.40]

D RC[TZJ
IBLCES] D
RETURNS™

LY TR XY

Sy 8y 0

Ve 0

Se Ve N,

"% e b,

[ 4

GO DO (INDEXIN+SUBSCRIPT)*SIZE

RETURN FROM MUL.S
SET CONDITION CODES FOR RESULT
WRITE RESULT BY GOING TO C-FORK @ WRD:

RETURN FROM MUL.S
SET CONDITION CODES FOR RESULT
WRITE RESULT BY GOING TO C-FORK @ WRD:

RETURN FROM MUL.S
SET CONDITION CODES FOR RESULT
WRITE RESULT BY GOING TO C-FORK @ WRD:

RESTORE Q-REG

RESTORE D-REG
SET SUBSCRIPT RANGE TRAP FLAG
RETURN AND CONTINUE INSTRUCTION

;Re-enable full Llisting

Page 268 ;




ZI1-ESOAA~-124.0
: PIW124 .MCR 6

-NOBIN

.T0C

e We

(FEFETETEFE FE TR YN NN YN Y NN Y X

02

01

00

LOAT .MIC [600,1204] FLOAT.MIC

.
L 4

204] FLOAT.MIC

;10042 .TOC  'FLOAT.MIC"
;10043 .70C ‘Revision 2.14""
210044 P. R. Guilbault
210045

Revision History

Fix POLY FPD problem that backs up the regs on interrupt

Add general WCS region

Convert EMODF to floating faults

Convert POLYF/D to rioating faults .

Fix (MUL,DIV)F2 destination register when floating fault.

Fix POLYF when argument or partial product is zzro.

Remove absolute jumps.

Add CVTRDL.C tag for G&h ) .

Change macro names that deal with conditic>s codes. .

Delete FLOATW.MIC and put code here. Use .REGION to get it into W(S.

FLOATW 00 Create this file by mergin? MULD.MIC, EMOD.MIC, POLY.MIC
FLOATW Remove macros that were defined MULD.MIC and put in MACRO.MIC
FLOATW Start of history

Add LIST to enable Listing of WCS code for WCS only Llisting
Delete DBL.MIC, CVT2F.MIC, CVTFI2.fAIC, ACBFD2.MIC and put code here.
Start of history

;10066 .BIN

F 14-Jan-82 Fiche 2 Frame M5
00,1204] MICRO2 1L(03) 14=-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, W(CS124 Page 269
: FLOAT .MIC [600.1

Sequence 270

;10067 .NGL!ST ;Disable listing of PCS code for quickie assemblies
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27-ESOAA-124.0 ; FLOAT .MIC [600,1204] FRD float1n? po1n14-Jan-82 . Fiche 2 Frame N5 Sequence 271
: PIW124 .MCR 600,1204] MICRO2 1L(03) 14-Jan-82 0:16 VAX11/780 Microcode : PCS 01, FPLA 0E, W(CS124 Page
: FLOAT .MIC [£600.1204] F & D floating point : CMPF
:10063 .10C ' F & D floating point : CMPF'’

006
210070 ,THE SPECIFIER 1 OPERAND IS COMPARED WITH THE SPECIFIER 2 OPERAND.
;10071  :PSL<N> <== SP1 LSS SP2
;10072 :PSL<Z> <-- SP1 EQL SP2
210073  :PSL<V> <~= (
;10074 :PSL<CC> <==- (

:}88;9 :ENTER HERE FROM DP2,WITH D CONTAINS DST, Q CONTAINS SRC.
:10078 THE COMPARISON IS DONE IN A SIGN-INDEPENDENT MANNER; THE
:10079 CONDITION CODES ARE SET FROM THE SOURCE OR FROM THE
;10080 ; NEGATED DESTINATION, WHICHEVER IS HIGHER IN MAGNITUDE.
;10081 ; IF THE SIGNS ARE DIFFERENT, THE TWO TESTS ARE THE SAME (OF COURSE)
:}883% : SO NO MAGMITUDE COMPARISON IS DONE.
;10084 MAGNITUDES ARE COMPARED 3Y COMARING THE EXPONENTS, AND THEN
;10085 ; COMPARING THE FRACTIONS IF THE EXPS ARE EQUAL.
:}8839 : THE ONLY SPECIAL CASE IS THAT BOTH EXPONENTS = (O MEANS EQUALITY.
210088 3(C1:
;10089 CMPF: H
;10090 ALU a(B), JGET SRC AND DEST EXPONENTS
210091 SC_ALUCEXP) ,FE _D(EXP), :
:10092 RCLTOJ_ALU, :SAVE AND UNPACK SRC
;10093 Q_ALUCFRAC),SS_ALU1S, ;
U 03C1, 001D.,0038.01C9,F980,0998.,65D4 :}883g CAK.FLT.OPR. CCK.UBCC ;CHECK FOR -0 AND SET CC'S ON EXPS
;10096 ;
;10097 R£R1SJ :SAVE DST, UNPACK DST, GET EXP DIFF
;10098 D D(FRIC) EALU_SC-FE, :
210099 s3_SS.XOR.ALU158SD_ALU1S, ;REMEMBER IF SIGNS DIFFERNET
U 05D4, 0901.123C,0185,FAF8.0810,A4E9 :%8}8? rHK FLT.OPR,CLK.UBTC,EALU? ;SET CC ON EXP DIFF, TEST EXPS=0
;10102 =1001 21001 :
;10103 ALU_RLR15].%OR.K[ .80001, ;SET CONDITION CODES FROM -SR(2
:10104 SET-.CCCINST), :
U 04F9Y, C018,€020,4580,"A7C.4070.,0062 ;%8}82 CLR.IB.OPC,PC_PC+1,J/IRD :
;10107 =101 :
;10108 ALU_Q-D,CLK.USCC, JEXPS<>0 - (MP FRACS., TST EXP DIFF
U 04EB, 001D, %200,0180,F800,0010,0592 :]8}?8 EALD?, J/CKDIFO ;
e !
;10111 :1101 :
;10112 ALU_KLZERQOJ,SET.CCCINST), :DST, SRC = 0
U 04ED, C€018,C038,1980,F804,4070,0062 :}8};2 CLRTIB.OPC.PC_Pi+1,J/1RD :
;70115 21111 ,
210116 ALU_RCLCTO0J, SET.CCCINST), = 0, SRC .NE. 0
U 04EF, €010,C038,0180,904,407v,0062 ;10117 CLRTIB.OPC,PC_PC+1,J/IRD s=r CC*'S FROM SRC




8 6
ZZ-ESOAA-124.0 : FLOAT .MIC [600,1204] FED float1n? povn14-Jan -82 iche 2 Frame B6 Sequence 272

; PIW124 .MCR 600,1204] MICROZ 1L (03) 14-Jan=-82 :16 VAX11/780 Mlcrocode PCS 01, FPLA OE, W(CS124 Page 271
: FLOAT .MIC [600,1204] F &D fi.oating point : CMPF
;10118 =0010
:16119 CKDIFO: ;0010 ;
10120 ALU_RCLTOJ,SET.CL(INST), :
U 0592, €010,C038,0180,F904,4070.0062 - g} CLRZIB.OPC.PC_PC+1,J7IRD ‘SRC > DST
110123 ;0011 ;
110124 ALU_R(LTO0],SET.CCCINST), :
U 0593, €010,C038.0180,F904,4070,0062 - %g CLRZI3.0PC.PC_PC+1,J71RD *SRC > DST
210127 ;0110 ;
U 0596, 0000,1B3C.0180.F800.0000,065A : sg ALU?, J/CHECKF SRC(EXP)=DST(EXP) - TEST FRAC DIFF
$10130 ;0111 :
: ALU_RCLTOI,SET.CC(INST), *DIFF SIGNS: CC SET AS SRC
lu 0597. €010,C038.0180,F904,4070.,0062 32 CLRZIB.OPC.PC_PC+1,J7IRD :

e e L L L L L L L L LT LU
(elelelelalmlelelolelolalelelolelolelololaleole ol

P Qe Qo Qe Gl v Ghvar Gt Pnar G G Phner Qovsr G Goner Ger G G P P ons Ponr Por4
W
iy

;10134 21010 :
. 35 ALU RCR15]1.X0R.K[.8000], ;DST > SRC
;10136 SET.CCC(INST), :

U 059A, €018,C020,4580.FA7C,4070,0062 ; %g CLR.IB.OPC, PC _PC+1,J/1IRD :
: 39 ;10M H
:10140 ALU RCR15].X0R.K[.80001, :DST > SRC
: 41 SET.CCCINST), :

U 0598, (018.,£020,4580,FA7C,4070,0062 N 2% CLR.IB.OPC, PC _PC+1,J/71RD :




C 6 i
IZ-ESOAA-124.0 ; FLOAT .MIC [6(/0,1204] FED float1n? po1n14-Jan 82 iche 2 Frame (6 Sequence 273 ;
16 VAX11/780 chrocode PCS 01 FPLA QOE, W(S124 Page 272 |

: PTW124.MCR 60012041 MICRO2 1L(03) jbum&

: FLOAT .MIC [600,1204] F&D floating point : ADDF, sua
;10144 .T0C F & D floating point : ADDF, SUBF'’
10145

146 ;ADDF2/SUBF2 Short literal, Regist

;RET FOR SR"=0 OR DEST=0, OR

14E: J1xxxx1110 ;RET FOR ADDF3/SUBF3
EALU_SC,R(SP1)_PACK.FP, ;PACK RESULT FOR *~R-R MODE
SET.TC(INST), ;SEVY COMD CODES
CLR.IBO=-1,PC_P{+2, ;UPDATE PC, POP IB
U 014€, 4008,0438,0180,F8C5,4070,05D1 SC2.J/EXPCKR™ ;CK IF UNDERFL OR OVFL
14F : J1xaxx111 ;RET FOR ADD/SUBF3, NORMALIZE AFTR ROUND

210
:10147 :HERE FROM IRD, WITH LA CONTAINS P2 (DST) AND Q CONTAINS SP1 (SRC).
210148 040:
: 10149 N H
10150 ALU_Q, ;SETUP EXP
210151 D Q, SC Q(EXP) ,SS_ALU1S, :
U 0040, 0C01,203C,0181,F800,0888,6G44 }8}% CRK.FLT.OPR :
:10154 . .
;10155 ADDFc/SUBFZ Register, Register
:}8}29 044 HERE FROM IRD, WITH CONTAINS SP2 (DST), AND D CONTAINS SP1 (SR(C).
;10158 ADDF: ;0% ex(0100 H
;10159 Q D,RCLTOI_LA :SAVE DST OPERAND
210160 D~ LA(FRAC) SC NABS(SC-FE) JUNPACK DST FP, GET EXP DIFFERENCE
210161 SGN/ADD. SUB ;SS_+/- INDICATOR, SET SD
;210162 CHK.FLT.OPR,CLK.UBCC, :RSV OPD FAULT IF -0, SET ALUS ¢C
U 0044, 0900,123D,01E6,F980,0890,E4°9 :}8}2{ CALL . EALU?, J/ADDFX ;CHECK FOKk O EXPS
;10165 144: 1axxx(100 ;RET FOR RESULT=0
;10166 R(SP1) K[ZERO], :
;10167 EALU_KTZERO],SET.CCCINST), :
U 0144, 4018,C038,1980,F8C5.,4074,606¢2 :}8}23 CLR.IB0-1,PC _PC+2,J/1IRD :
;10170 14C:
;101717 ADDFDN: :1xxxx1100 ;RET FOR ADDF2/SUBF?2
;10172 EALU SC,R(SP1)_PACK.FP, ;PACK RESULT
;10173 SET. CC(INST) ;SET COND CODES
;10174 CLR.1B0-1,PC_P(C+2, ;UPDATE PC, POP IB
U 014C, 4008,0438,0180,F8C5,4070,05D1 ;}g};g SC?, J/EXPCKR ;CK IF UNDERFL OR OVFL
) ;101 14D: J1xxxx17101 JRET FOR ADD/SUBF2, NORMALIZE AFTR ROUND
U 014, 0600,003C,0180.F800,0080,C14C :}8} D_D.RIGHT,SC_SC+1,J/ADDFDN cSHIFT RIGHT, ADD 1 TO EXP
2101
;101
;101
2101
;101
;101
;101
;101
;101
2101

00 00 00 00 G0 Q0 00 Q0 GO GO i~
NNV WA =0V N

U 014F, 0600,003C,0180,F800,0080,C14C D_D.RIGHT,SC_SC+1,J/ADDFDN ;SHIFT RIGHT, ADD 1 TO EXP




D 6 :
22-ESOAA-124.0 ; FLOAT .MIC [600,1204] FE&D floatln? po1n14-Jan -82 iche 2 Fframe V6 Sequence 274 f
: P1W124 .MCR 600 1204] MICRO2 1L(03)  14-Jan-82 16  VAX11/780 chrocode : PCS 01, FPLA OE, WCS124 Page 273 .
: FLOAT .MIC [600,12043 F &D floating point : ADDF, |

210190 :ADDFS/SLBF3 xxtx _ Re ‘ister, Reg‘ister
10192 éEﬁTER HERE AT B.FORK WITH D HAS SP1 OPERAND, LA HAS SP2 OPERAND.

1 : :
;10194 SC_D(EXP)(B), :GET EXP'S, SS
:10195 FECLACEXP),SS_ALU1S, :
U 0244, 001C.2038,0181,F800,0998,6044% ;}8}39 CHR.FLT.OPR,CCK.UBCC, J/ADDF ;LOAD ALU'S U BRANCH COND CODES
l ;10198
. 210199 . .
:10200 :ADDF3/SUBF3 wsxx_ Short literal, Register
;10201 ;ENTER HERE AT B.FORK WITH D HAS SP1 OPERAND, Q SP2 OPERAND.
:10202 240:
;10203 H H
: 10204 SC_D(EXP)(B), ;ADDF MEM MODE
;10205 FE_Q(EXP) ,SS_ALU1S, :
:10206 D 8.0 D, ;SWAP D, Q
U 0240, 0C1D,2038,01E1,F800,0198,607C ;}8585 cCk.uBCC ;LOAD ALU'S U BRANCH COND CODES
:10209 =0xxx*1100
;10210 :0xx22x1100 :
:10211 RCCTOJ_D.D_DCFRAC), ;D=SRC, RCLTOI=DST
;10212 SC_NABI(SCFE), ;
;10213 SGN/ADD.SUB, ;SS_+/- INDICATOR, SD GETS DST SGN
:10214 CHK.FLT.OPR.CLK.UBCC, ;FAULT IF NEG FP O
J 007C, 0901,123D,0186,F980,0890,E4F9 ;}8g}g CALL,EALU?,J/ADDF X :
;10217 =1x*xx1100
;10218 : 1rxxx1100 ;RETURN HERE WHEN RESULT = 0
;10219 R(SP1) _KL[ZC~03. :
210220 EALU_KTZERO], SET.CCCINST), SRESULT O
U 017C, 4018,C038,1980,F8(5.4074,6062 ;}gggg CLR.IBO-1,PC Pc+2 J/IRD :GOTO NEXT INST
:10223 =1x**x1110
:10224 ADDFDB: ;1xxx%x1110 ;RETURN HERE WHEN DONE
:10225 EALU_SC,R(SP1)_PACK.FP, ;PACK RESULT
:10226 SET.TCCINST) :
210227 CLR.IBO-1, PC PC+2 :
U 017E, 4008.,D438,0180,F8(5,4070,05D1 :}8553 SC?.J/EXPCKR™ ;CK IF UNDEPFL OR OVFL
:10230 s1exxx1111 :
U 017F, 0600,003C,0180,F800,0080,C17E ;10231 D_D.RIGHT,SC_SC+1,J/ADDFDB ;SHIFT RIGHT, ADD 1 TO EXP




12-ES0AA=124.0
; PTW124.MCR 600.1204)
: FLOAT .MIC [600,1204)

U 022F .

iU 003A,

U 013A,

U 013€,

U 013F,

001C,2038,0181,F800,0998,603A

0900,123D,01E6,F980,0890,E4F9

€018,€038,1980,F8DC,4074,6062

€003.,0438,0180,F8DC,4070,05€1

0600,003C,0180,F800,0080,C13E

: FLOAT .MIC [600,1204]
MICROZ2 1L(03)
F & D floating point

E 6
F £ D floatin inl4=Jan-82
i4=Jan-82 ? po
: ADDF, SLBF

: ADDF 2/SUBF 2 Re

ister destination
K, WITH D CONTAINS SP1 OPERAND, AND LA SP2 OPERAND.

:ENTER HERE AT B.F
20F:
sc _D(EXP) (B) ,FE_LA(EXP),
SS_ALU1S.
CHR.FLT.OPR,CLK.UBCC
=0xxxx1010
;0xxx21010
Q_D,RCLTO]_LA
D LA(FRAC) sc “NABS(SC-FE),
STN/ADD . SUB,
CHK.FLT.OPR,CLK.UBCC.
CALL .EALU?, J/ADDF X
=Txxx2x]1010
R(PRN) K[ZEROJ,
EALU_KTZEROJ,SET.CCCINST),
CLR.YB.0PC,PC _PC+1,J/1RD
=1xxxx7110
ADDFDX: ;1xxxx1110

EALU_SC ,R(PRN) _PACK.FP,
SET.TCCINST),

CLR. IB.OPC,PC _PC+1,
SC?,J/EXPCKP

S1axaen]117

D_D.RIGHT,SC_SC+1,J/ADDFDX

Fiche 2 Frame E6
0:16 VAX11/780 Microcode

: PCS 01, FPLA OE, WCS124

*GET EXP'S

3
L[4

22=0PR: UPCL1] IS DON'T CARE
sSAVE DST OPD

sUNPACK OST FP, GET EXP DIFFERENCE

:SS_+/- INDICATOR, SET SD

:RSV OPD FAULT IF -0, SET ALUS CC

;CHECK FOR O EXPS

*RESULT 0
1GOTO NEXT INST

*PACK RESULT
*SET COND CODES

;UPDATE PC,

POP IB

:CK IF UNDERFL OR OVFL

*SHIFT RIGHT, AUD 1 TO EXP

Sequence 275

Page 274




U 038E.

U 00D8.

u 01D8,

U 01DC,

U 01DD,

U C1DE,

U O1DF,

22-ES0AA-124.0
;. PTW124.MCR 600" 1204)
: FLOAT .MIC [600,12043

001D,0038,0181,F800.0998,6008

0901,123D,0186,F980,0890,E4F9

F818,C038,19F0,F847,0074,6300

0808.0438,0180,F800,0070,05F1

0600,003C,0180,F800,0080,C1DC

0808,0438,0180,F800,0070,0601

0600,003C,0183,F800,0080, C1DE

s FLOAT .MIC [600,1204]
MICRO2 1L(03)
F & D floating point

F 6
FED floating poinl4-Jan-82
14-Jan-82 T15:30

:16
: ADDF, SUBF

sADDF 2/ SUBF 2
sADCF3/SUBF3

;ENTER HERE AT C.FORK
*" TO MEMORY MODE INSTRUCTIONS
$8E

Memory destination

Fiche 2 Frame F6
VAX11/780 Microcode :

ADDFA:
SC_Q(EXP)(B) ,FE_D(EXP),
SS_ALU1S,
CHR.FLT.OPR,CLK.UBCC

=0*2xxx1000
: Oxxx%1000

RCCTO0J_D,D_D(FRAC),
SC_NABS (SCZFE),
SGN/ADD . SUB,
CHK.FLT.OPR,CLK.UBCC,
CALL,EALU?,J/ADDFX

=1+xxx1000
WR.Z:  ;1xx+x=x1000

EALU_K[ZERO],
D KLZERO],SET.CCCINST),
WRITE.DEST,J/WRD

=1+2xx71100
ADDFDA: ;1%xxxx1100

EALU_SC,D_PACK.FP,
SET.TC(INST),
SC?,J/EXPCKM

;1xx2x1101

D_D.RIGHT,SC_SC+1,J/ADDFDA

ADDFDF: ;1%xx*x1110

EALU_SC,D_PACK.FP,
SET.TCC(INST),
SC?,J/7EXPCK

s 1xxxx111]
D_D.RIGHT,SC_SC+1,J/ADDFDE

PCS 01, FPLA OE, WCS124

Register/Memory destination

WITH D CONTAINS DST (OR SP2), Q@ CONTAINS SRC (OR SP1) OPERANDS

*ADDF MEM MODE

-
[ 4

:D=SRC, RCLTOJ=DST, SRC-DST EXP

“SS_+/~ INDICATOR, SD GETS DST SGN
*FAOLT IF NEG FP 0

“WRITE RESULT FLOAT 0

sRETURN HERE WHEN DONE
“ADDF2/SUBF2: PACK RESULT
*CK IF UNDERFL OR OVFL
“SHIFT RIGHT, ADD 1 TO EXP

SADDF3/SUBF3: PACK RESULT
*CK IF UNDERFL OR OVFL

*SHIFT RIGHT, ADD 1 TO EXP

Sequence 276

Page 275




I1Z-ESOAA-124.0
; P1W124 .MCR 600,1

‘| FLOAT .MIC [600,1204]
204)
: FLOAT .MIC C£600.1204]

MICROZ2 1L(03)
F 8 D floating point

Sequence 277
Page 276

he 2 Frame G6

G
FRD float1n? po1n14- n-82 Fic
5:3 VAX11/780 Mlcrocode : PCS 01, FPLA OE, W(S124

14=-Jan=-82
: ADDF, SLBF

U 04FB,

0001,323C.(5C8,3EFS,0000,05A2

* %o N

—I—ﬁ-l—l‘—b—l b vl b

o [elalelels]
NN NINININY
O OO NONN NN —

IDCT1I°D
EALU?, J/Aoorsn

;10308 ;HERE BEGINS THE EXPONENT CHECKS OF FLOATING ADD/SUBTRACT
10309 :ENTER HERE BRANCHING ON EALU Z AND SC .NE. 0
:10310 : WITH THE FIRST OPERAND EXPONENT IN SC AND PACKED IN Q,
$10311 : THE SECOND OPERAND EXPONENT IN FE, AND UNPACKED FRACTION IN D.
:;8%}% * SC SHOULD BE BEING LOADED WITH NABS(SC-FE).
210314 =1001 sEALU 2=0, SC .EQL. O (SRC IS ZERO)
110315 ADDFX: ALU_Q,CHK.FLT.OPR, *CHECK FOR SRC RESERVED OPERAND
110316 D_DILEFT,SI/ZERO, “NORMALIZE FRACTION FROM DEST
$10317 st FE, “GET DEST EXPONENT
U 04F9, 0501,203E.0180.F800,0881.010€ :}8§}g RETURN10E =SEND BACK DEST AS RESULT
310320 sEALU 2=0, SC .NEQ. O (NORMAL CASE)
: RCR15] _Q,Q_Q(FRAC), SEXPS NE O: UNPACK SRC FP

:SAVE DST FRAC
; COMPARE SRC - DST EXPS

;EALU Z=1, SC .EQL. O (BOTH ZERO)
: ALU Q,CHK.FLT.OPR, ;MAKE SURE SRC ISN'T RESERVED
: D_0,SC_K[ZERO], ;CLEAR RESULT
lu 04FD, OFO01,203E,1980,F800,0884,6100 N RETURNTOO
;10330 : ;EALU 2=1, SC .NEQ. O (DEST IS ZERO)
;10331 D_Q(FRAC),FE_Q(EXP), ;UNPACK SRC AS RESULT
;10332 sb_ss., ; SRC SIGN XOR IR1 IS RESULT SIGN
U O4FF, 0901,203C,0184,F800,0108,64F9 ;10333 J/RDDF X :NOW GO PACK IT UP AGAIN




H 6
12-ESOAA~124.0 : FLOAT .MIC [600,12043 FED float1n? po1n14-Jan-82 Fiche 2 Frame H6 Sequence 278

: PTW124.MCR 600" 1204) MICRG2 1L(03)  14-Jan-82 0:16  VAX11/780 Microcode : PCS 01, FFLA OF, WCS124 Page 277
: FLOAT .MIC [600,1204] FED floating point : ADDF/SUBF ROUTINE

:}8§§§ .T0C F & D floating point : ADDF/SUBF ROUTINE''

E}gggg sROUTINE SHARED BY DIFFERENT MODES O ADDF, SUBF: ALSO POLYF AND ACBF

110338 :ENTER HERE WITH : D = FRAC(DST)

110339 IDCT1] = FRACCDST)

210340 - FE = EXP(DST)

110341 Q = FRAC(SRC)

210342 R[15] = SRC

110343 : sC = NABS (EXP DIFF)

210344 SS = SIGN(SRC).xor.SIGN(DST).xor.IR<1>

'%8%22 : SD = SIGN(DST)

Z%ggzg * NOTE: EXP DIFFERENCE OF UP TO 31 IS SIGNIFICANT BECAUSE OF POLYF USAGE

110349 =0010

110350 ADDFSH: ;0010 : SRC.GTR.DST. SS = O(ADD)

10351 EALU_SC+K[.1FJ,CLK.UBCC, : SET UP EALUN> TO CHECK SHIFT RANGE
U 95A2. 0000,003C.8DF8,F800,0014.85DD :%8§§§ _0,J7ALO0 * @ GETS POSITIVE SIGN FOR DAL SHIFT

$103564 ;0011 : SRC.GTR.DST. SS = 1(SUB)

10355 EALU_SC+KC.1FJ,CLK.UBCC, > SET UP EALUSN> TO CHECK SHIFT RANGE
U 0SA3. 081F,2000,8D83.F800,0014,85E0 ;}8§§g b_0~B,SD_NOT.SD,J/DFC * COMPLIMENT FRAC(DST) TO DO SUB

10358 ;0110 : SRC.EQL.DST, SS = O(ADD)

10359 D_Dp+0,Q 0,SC_FE, : ADD 2 ALIGNED FRACS
U 05A6, 081D,0014.01F8,F800,0091,05C3 ;}8§2? CCk.UBCT, J/ABDFPK :

$10362 0111 : SRC.EQL.DST, SS = 1(SUB)

10363 D 0-0,0_0,SC_FE, : SUBTRACT 2 ALIGNED FRACS
U 05A7. 081D,0000.01F8,F800,0091.0604 ;}8§gg cCK.UBCT, J/NEGCK :

. ]

10366 ;1010 : DST.GTR.SRC. SS = O(ADD)

10367 EALU_SC+K[.1FJ,CLK.UBCC, * SET UP EALU<N> TO CHECK SHIFT RANGE
U 0SAA, 0C00.003C.8DF8,F800,0014,85E4 ;}8§gg D_0.8_0.J/AL1 * D GETS SRC FRAC. CLR Q FOR DAL SHF

$10370 ;1011 : DST.GTR.SRC, SS = 1(SUB)

;10371 EALU SC*K[ 1FJ],CLK.UBCC, : SET UP EALUKN> TO CHECK SHIFT RANGE

U 05AB, 081F,0000,8080,F800,0014,85ED .;8%;% _ D O-Q.J/ : D GETS (-SRC FRAC) FOR SUBTRACT
11037 ALO: ;
;10375 D_DAL : ALIGM DST FRAC
;10376 Q R[R153(FRAC) FE_RCR15J(EXP), ; Q, FE GET SRC FRAC,EXP
U 050D, 0D00,123C.,01C8,FA78,0108,6527 .}8%;; EALU’.J/DSTAPO s GO CHECK SHIFT RANGE
:'10379 DFO: : :
U 0S€e0, 0018,0000,05C0,F800,0000,05DD }8%%? Q_0-k[(.13,J7AL0 : SET Q TO ALL 1'S FOR SXT OF NEG NUMBER
$10382 AL1: : :
;10383 D_DAL.SC, ;> ALIGN SRC FRAC
;10384 Q_IDLT1], ;. GET BACK DST FRAC
U O5E4, 0D00,123C,(5F0,2C00,0000,0537 ;10385 EALU?,J/SRCAPO ; GO CHECK SHIFT RANGE

;10387 DF1: ;
U 0SED, 0018.0000,05C0,F800,0000,0564 :10388 @_0-k[.1],J/7AL1 ; SET Q TO ALL 1'S FOR SXT OF NEG NUMBER




U 0527,

U 052F,

U 0537,

U 053F,

U O5F2,

U 0604,

U 05C3,

u 05C7,

U 05CB,

u 0611,

U 0621,

27-ES0AA-124.0
: PTW124.MCR 60012041
: FLOAT .MIC [600.12041

081D,0014,01F8,F800,0091,05(3

0839,2014,1980,F800,0091,0621

081D.0014,01F8,F800,0091,05C3
0821,203(C,4180,F800,0081,05F2

0819,0014.4180,F800,0010,0621

0018.1810,0580,F800,0010,05(3

0E00.003C,4180,F800,008C,A611

0818,003A,1980,F800,0084,6100

081F,2000,0183,F800,0000,05C3

0819,0014,4180,F800,0090,C621

0018,1B1A,1980,F840,0000,010C

: FLOAT .MIC [600,1204]
MICRO2 1L(03)
F & D floating point

gOOOOOOQ
9.9 9. 9 9.9
[\ P M P Dhir P P P gt }
OV NN W

"
[AS]
iy

[elelelolelelolelelelole
Py S Y AR S ¥ o
LWAINININLAINLNIND
OO0 ~NRWNES W

I 6
FED floatin? poinl4-Jan-82
14-Jan=-82 15:30
: ADDF/SUBF ROUTINE

0111
DSTAPO:

=011
SRCAPQ :

NEGCK :

=0011
ADDFPK :

ROUND :

ROUND1 -

:16

:0111-

D _D+Q,Q_0,SC_FE,
CCx .uBCT,J/ADDFPK

1N
ALU_Q+K[ZERO],

D _ATU.LEFT,SI/ZERO,
CCk.UBCC,SC_FE,J/ROUND1

;0111

D D+Q,Q_0,SC FE,
CCxk.uBCT,J/7ABDFPK

;111N

SC_FE.D_Q.LEFT,SI/ZERO.KL.80]

D_D+K[.803,CLK.UBCC,J/ROUND1

ALU_0+KC.13+1,CLK.UBCC ,ALU?
;0011

SC_SC=-SHF .VAL,D_DAL .NORM,
KL-801.J/ROUND

0111
KC2ERQ],SC_K[ZERO],
ETURN100

;10Mm

D
R

D_0~D,SD_NOT.SD,J/ADDF PK

D_D+K[.803,SC_SC+1, CLK.UBCC

ALU_R(SP1) +K[ZERO].RLOG,
ALU7? ,RETURN10C

Fiche 2 Frame 16
VAX11/780 Microcode : PCS 01, FPLA JE, W(CS124

EALUKN> = 0, SHIFT WAS LEQ 31
ADD 2 ALIGNED FRACS

EALUN> = 1, SHIFT WAS GTR 31
DST APPROX O W.R.T. SRC
CLR ALU C31

EALU<N> = 0, SHIFT WAS LEQ 31
ADD 2 ALIGNED FRACS

EALUKN> = 1, SHIFT WAS GIR 31
SRC APPROX O WRT DST, SET (CC

THE ROUNDING IS FOR POLYF

(K IF NEG RESULT

NORMALIZE FRAC
SET UP FOR CONST =81 V. A MASK

RESULT O

GET ABS(DIFF) FOR FRAC

D_D+80 FOR ROUNDING

SAVE REG # FOR R-R_OVERFLOWS
CHECK IF RENORMALIZE AGAIN

Sequence 279

Page

278




U 05D1,

lu 05D3,

U 05DS,

ju 05D7,

U O5DF,

U 0625,

U 0636,

U 05E1,

U OSE3,

U OSES,

U 05SE?7,

U OSEF,

22~ES0AA=124.0
; PTW124.MCR 60012041
: FLOAT .MIC [600,1204]

0018.0039,1980,F980,0000,0€09

F80C,0038.01F1,F857,1398,6000

0018,0039,1980,F980,0000,0€09

0018,0039,4580,F980,0000,0E03
0840,0038,0180,F800,1€00,0625
0811.,0038,0180,F900,0088,6636

0001,003C,0180,F8E8,0000,0062

0018,0039,1980,F8D8,0000,0€09

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

0018,0039,1980,F8D8,0000,0€09

0018,0039,4580,F8D8,0000,0£03

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

; FLOAT .MIC [600,1204]
MICROZ2 1L(03) .
F &8 D floating point

;10432
210433
210434
;10435
: 104

473

HESE
~N
o

J 6
FE&D floatin? poinl4é~Jan-82
14~Jan-82 15:30:16 VAX11/780 Microcode

: ADDF/SUBF ROUTINE

Seguence 280

Fiche 2 Fframe J6 ‘
: PCS 01, FPLA OE, WCS124 Page 279

sCLEANUP FOR SL/R=R, *=SL/R=R ADDS. RESULT ALREADY STORED.
;COME HERE WITH BEN/SC TO TEST FOR OVERFLOW AND UNDERFLOW.
sTHE REGISTER NUMBER OF THE DESTINATION IS LOST HERE, AND MUST
:830?EC0NSTRUCYED FROM THE RLOG STACK IF OVER/UNDERFLOW EXISTS.

EXPCKR:

=111

;0001
RCLTOJ_KLZERO],
CALL ,J7UNDRFL

*ZERO EXP. UNDERFLOW, SET TRAP STACK
*SET CES FOR 'NDERFLOW

;0011
IRD

;0101

101 TO FF FOR EXP, OK

RCLTOJ_KCZERO],
CALL ,J7UNDRFL

0

*NEG EXP, UNDERFLOW, SET TRAP STACK
*SET CES FOR UNDERF(OW

CALL ,J70VFi.

;0111
RCLTO]_KC.8000],

:> FF EXP, OVERFLOW., SET TRAP STACK
:SET CES FOR OVERFLOW

11N
D_RLOG.RIGHT

*RETURN HERE FOR UNDERFLOW, OVERFLOW

SC_D(EXP)(A), D_RCLTOJ

* PUT REG # IN SC, GET RESULT

R(se)_: J/ZIRD

* STORE IT AND GET OUT

sCLEANUP FOR *=R ADDS. RESULT ALREADY STORED IN R(PRN).

EXPCKP:

OVFLP:

=111

;0001

:Cﬂgg HERE WITH BEN/SC TO TEST FOR UNDERFLOW AND OVERFLOW.

R(PRN) _KL[ZERO],
CALL ,J7UNDRFL

20011

*ZERO EXP., UNDERFLOW. SET TRAP STACK
*SET CES FOR UNDERFLOW

IRD

101 TO FF FOR EXP, OK

;0101
R(PRN) _K[ZERO],
CALL ,J7UNDRFL

;0111

*NEG EXP, UNDERFLOW, SET TRAP STACK
*SET CES FOR UNDERFLOW

R(PRN) _KL.80001,

CALL,J70VFL
;111

> FF EXP, OVERFLOW, SET TRAP STACK
*SET CES FOR OVERFLOW

IRD

*RETURN HERE FOR UNDERFLOW, OVERFLOW




I7-ES0AA-124.0

U O5F1,

U OSF3,

[u OSFS,

U OSF7,

U OSFF,

U 0601,

U 0603,

U 0605,

U 0607,

U 060F,

0F00,003D,0180,F800,0000,0E09

€000,C03C,0180,3004,4000,0062

0F00,003D,0180,F800.,0000,0E09

0818,0039,4580,F800,0000,0E03

€000,C03C,0180,3004,4000,0062

0F00,003p,0180,F800,0000,0€09

F000,003F ,01F0,F847,0000,0300

0F00,003D,0180,F800,0000,0E09

0818,0039,4580,F800,0000,0€03

F000,003F ,01F0,F847,0000,0300

: FLOAT .MIC [600,1204]
; P1W124 MCR 600,1204] MICROZ

1L(03)
: FLOAT .MIC [600.12041]

:10482
;10483
;10484

v
—d b
bl =

—l—l—l—‘—-\—l—.—ld-—l:‘::;.—.l—l—l—l : : : : : : : :
[elololelelelelolelolololelelolole)

vl ohuvuiuonununuonuiuninnonauv

PONINI NI PONIN) = = b b d md ownd ek

e o Ve NV,

N WA= OO0 NN NS WD

K 6
FEED loat1n? po1n14-‘an-82
14=-Jan-82
F & D floating point : ADDF/SUBF ROUT INE

2 Frame K6 Sequence 281

;CLEANUP FOR == ADDS, RESULT IN D, ADDRESS IN VA.
:883% HERE WITH BEN/SC TO TEST FOR UNDERFLOW AND OVERFLOW.

EXPCKM: :0001
b0,
CALL . J/UNDRFL

CACHE _DCINST.DEP],
CLR.1B.OPC,PC PC+1 J/IRD

;0101
D O,
CALL ,J/UNDRFL
;0111
D kL. 80001,
CALL.J/OVFL
=111
DEST: :1111

CACHE_DCINST.DEPJ,
CLR.1B.OPC,PC PC+1 J/IRD

:ZERO EXP, UNDERFLOW, SET TRAP STACK
:GOTO SET (ES FOR UNDERFLOW

;0011 H
101 TO FF FOR EXP, OK

*NEG EXP, UNDERFLOW, SET TRAP STACK
1GOTO SET CES FOR UNDERFLOW

:> FF EXP, OVERFLOW, SET TRAP STACK
*GOTO SET CES FOR OVERFLOW

SWRITE DEST FOR UNDERFLOW, OVERFLOW

sCLEANUP FOR *=w~x ADDS, RESULT IN D, DEST NOT EVALUATED YET.
i588$ HERE WITH BEN/SC TO TEST FOR UNDERFLOW AND OVERFLOW.

EXPCK: 60801
CALL ,J/UNDRFL

WRDST: ;0011
WRITE.DEST

;0101
D_0.
CALL,J/JUNDRFL
OVFLK: ;0111
0_K[.80001,
CALL .J/OVFL

11
WRITE.DEST

=11

1ZERO EXP. UNDERFLOW. SET TRAP STACK
1GOTO SET CES FOR UNDERFLOW

101 TO FF FOR EXP, OK

*NEG EXP, UNDERFLOW, SET TRAP STACK
*GOTO SET CES FOR UNDERFLOW

:> FF EXP. OVERFLOW, SET TRAP STACK
*GOTO SET CES FOR OVERFLOW

*WRITE DEST FOR UNDERFLOW. OVERFLOW

Fic
0:16 VAX11/780 Microcode PCS 01, FPLA OE, W(CS124 Page 280




L 6
Z7-ESOAA-124.0 ; FLOAT .MIC [600,1204] FED floatm? po1n14-Jan-82 Fiche 2 frame L6 Sequence 282

; PTW126 .MCR 60012041 nxcnoz 1L(03)  14=Jan-8? 0:16  VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 281
: FLOAT .MIC [603.1204] F&D floating point : MULF |

;10527 .T0OC ' F & D floating point : MULF"’

110528

210529 ;MULF, *=R
10530 :FNTER HERE AT B. FORK WITH LA CONTAINS DST, D CONTAINS SRC.

;10531
;10532 220: : H
;10533 MULF2: Q_D(FRAC)(B), ;GET SRC FRAC
;10534 SC_D(EXP) (B), ;GET SRC EXP
210535 FE_LA"TXP), ;GET DST EXP
210536 SS”ALU15,CHK.FLT.OPR, :SS GETS SRC SIGN, CHK -0,
U 0220, 001C,2038.01C9,F800,0998,664C :}8?;5 CLR.uBCC ;CLOCK DST EXP
;10539 et : )
210540 RCLTO]_Q,FE_SC+FE, cPROD EX;' = SUM OF EXP*S
{U 064C, 0001,323C,0180,F980,0100,8069 :10541 EALL? ;DST EXP (EALU.Z), SRC EXP (SC) = 0?

;10542 =01001
;10543 MULF.O0: ;01001

210544 R(PRN) _K[ZEROJ,SET.CCCINST), PROD 0: SET COND CODES
lu 0069, €018,C038.1980.F8DC.4070,0062 ;}8§22 CLR.IBOPC,PC_PC+1,J/IRD :

210547 ;01011 :

+10548 D_LACFRAC), :GET DST FRAC

;10549 LT_RCCT0],Q :

10550 SC_KE. rrré] *GET SHIFT VALUE -7

$10551 SS=SS.XOR.ALU158SD_ALU1S, *GET RESULTANT SIGN TO SS
U 0068, 0900,003D,BDFD,F900,0084,665D :}8gg§ CALL,J/MULFX :

]

210554 ar A AR R AR AR AN RN AN RAARA RN AR RRRANNRRRARRRARR

;10555 . Patch no. 088. PCS 0068 trapped to WCS 1198 =

705560 o n ks A A AR A AR AN RARR AR NN R AANR AR NN RARANNRR

10558 201101 H
;10559 ALU_LA,CHK.FLT.OPR, :
;10560 J/MOLF .0 :

$10562 ;01111 ;
210563 ALU_LA,CHK.FLT.OPR, :
:10564 J/MOLF 20

;10566 =11011 ;1101 :
;10567 ALU?, J/ADDFDX ;RENORMALIZE (IF NEEDED), PACK & STORE

U 006D, 0000,003C,0180.F800,0800,0069

U 006F, 0000,003C,0180,F800,0800,0069

U 0078, 0000,183C,0180,F800,0000,013E

P—




mn 6 i
IZ-ESOAA-124.0 . SLOAT .MIC [600,1204] FED floatin? poinl4-Jan-82 . Fiche 2 Frame M6 Sequence 283 '
; P1W124 .MCR 600,1204] MICROZ2 1L(03) 14-Jan-82 715:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, W(CS124 Page 282
: FLOAT .MIC [600,1204] F & D floating point : MULF

:10569 :mLF' L T8 1 m AR

:10570 :ENTER HERE WITH D CONTAINS DST, Q@ CONTAINS SRC
270571 038F:
110572 MULF: :
110573 Q_Q(FRAC)(B),SC_Q(EXP) (B), *GET SRC FRAC, EXP
;10574 FE_D(EXP), :
U 038F, 001D,0038,01C9,F800,0998,6651 '}8252 SSALU15,CHK.FLT.OPR,CLK.UBCC -
110577 : ;
10578 RCLTO] Q, ;GET 2 TIMES MULTI'CAND TO LC
10579 FE_SC+FE. :
U 0651, 0001.323C.018C.F980.0100,81E9 '1823? EACU? ;
:10582 =01001 ;01001 :
10583 EALU_K[ZEROJ.D_K[ZEROJ],

;10584 SET.CCCINST), WRITE RESULT FLOAT 0
10585 WRITE.DEST,J/WRD H

10587 ;01011 :
»10588 D_D(FRAC),LC_RCCT03,0_0, *GET DST FRAC
-10589 ST_KL.FFF9I, “GET SHIFT VALUE -7

U O1E9, F818,C038,19F0,F847.0074.6300
$10590 SS_SS.XOR.ALU158SD_ALU1S, *GET RESULTANT SIGN TO SS

U 0'es, 0901,003D,BDFD,F900,0084,665D 10591 CALL ., J/MULFX

;10593 :01101
10594 ALU_D,CHK.FLT.OPR,D_O, :
;10595 J/WR.Z :

10597 ;011N
10598 ALU_D,CHK.FLT.OPR,D_O, :
10599 J/WR. Z

;10601 =11011 ;11011 :
; 10602 ALU?, J/ADDFDA ;RENORMALIZE (IF NEEDED), PACK & STORE

U O1eDb, 0FO1,003C.0180.F800,0800,01D8

U O1EF, OFQ1,003C,0180,F800,800,01D8

U 01FB, 0000,183C,0180,7800,0000,01DC




N 6
27-ESOAA-124.0 ; FLOAT .MIC [600,12041] FED flcatin? poinl4-Jan=-82 Fiche 2 Fframe N6 Sequence 284 :
5:30:16 VAX11/780 Microccde : PCS 01, FPLA OE, WCS124 Page 283 .

: PIW124.MCR 600,1204] MICRO2 1L(03)  14-Jan-82 30:1
: FLOAT .MIC [600.1204] F & D floating point : MULF
:1828g ;FRACTION MULTIPLY ROUTINE - USES INTEGER MULTIPLY SUBR
$10606 : INPUTS: SC = =7, D = MULTIPLIER FRACTION, SS = RESULT SIGN,
;}8285 : "= HAS SUM OF INPUT EXPS, LC HAS 2 * MULTIPLICAND FRACTION,
110609 :OUTPUTS: D = ROUNDED PRODUCT FRACTION,
$10610 : SC = PRODUCT EXPONENT,
:}8235 ; SS & SD = PRODUCT SIGN
150613 _TEMPORARIES: RLR15]. LA, iB. Q
210614
;10615 MULFX: H
$10616 D_DAL.SC, :SHIFT M'IER READY, RCR15]_M'CAND
$10617 RER15]_LC.RIGHT,SI/ZERO, :
{u 065D, 0D50,0038,8584,FAF8,0084,6398 :}8213 SC_kr.T3,sp_ss ;SET LOOP CT FOR 26. BITS
$10620 =0* ;0%-. :
110621 ALU_O(A), :LB_M*CAND
10622 D_D.RIGHT2,51/ZERO,LAB_RLCR15], :
U 0398, 0203.0C3D.0180.FA78,0000.0350 ;}8252 CALL .BEN/MUL ,J/MULPP SCALL MULTIPLICATION ROUTINE
110625 J1x :
U 039A. 0C18.0038.41E0,FAFB,0081,0664 :}8259 SC_FE.D_Q,Q_D,RIR15]_K[.80] *ALWAYS POS PROD
31062& ; :
$10629 SC_SC=SHF .VAL,D_DAL .NORM, “SHIFT LEFT JUSTIFIED
U 0664, OE00,003C.0180,FA78,008C.A669 :}8239 LAB_RCR15] :
$10632 : :
:10633 D_D+LB,CLK.UBCC,SC_SC-KL[.7C],  :ROUNDING

U 0669, 080D.0016,9080,F800,0094,A010 ;10634 RETURN10 :




U 0221,

U 067E,

U 0589,

U 058B.

U 058D,

U 058F,

U 038C,
U 038D,

v 0300,

U 03p1,

7Z-ESOAA=1264.0
: PTW124.MCR 60012041
: FLOAT .MIC [600.1204]

001C,2038,01C9,F800,0998,66/7E

0001,323C.0180.r980,0181,0589

0000,003C.0180,F800,0800,0300

0000,003C,0180,F8G0,0100,A38C

0000.,003C.,0180,F800,0800,0300

0000,003C.0180,F800,0800, 0069

0900,003D ,8985.F900,0884,6327
0000,183C,0180.F800,0000,013E

0818,0039,4580,F800,0000,uc00

€018,0038,4580,F80C,4000,0062

: FLOAT .MIC [600,1204]
MICRO2 1L(03)
F & D floating point

F 8 D floating poinl4-Jan-82 . Fiche 2 Frame B7 Se
14-Jan6?sF 5:30:16 VAX11/780 Microcode : PCS 01, FPLA 0E, WCS124
;10635 .10C ' F & D floating point : DIVF'"
: 10636
;10637 .DIVF: *-R
110638 :ENTER HERE AT B.FORK WITH LA CONTAINS DST (D'END),
e A

m§§§§§§§§§§§§§§§§§§
0O~ IO VH NN = O 00NN BN =-=O

o

. . . [ . L] . . . . . . . . . . L] . . ] .
—d b e s d waad b wmd aad ad s ad e b o b b cod mnd e
00O
o
W
O

R R R R IR R R R AR R T P P P P T PR PR PR FEPEFEPE PR FE PR PR PR TR PR PR PR TN PR X ¥
—d ol
. [olele]
SR
o
nN=O

;10663

8 7

Q
cCx.usC

FE LA(EXP)

SS_ALU1S, CHK.FLT.OPR

g(FRA%)(B) .SC_D(EXP)(B),

SC_FE,FE_SC,RCCTO1_Q,EALU?

*GET SRC FRACTION
‘CK IF NEG FPO

‘SWAP CXPS

s ARAAARRARRAAA AN AAAARAARRARANRARNRAAAAA AN AR ANA

; ~ Patch no. 087, FCS 067E trapped to WCS 1197 =

s HEARNARARANA AR AR AR AR AAR AN RRAARAARCA AR AR RN

=1001

21001

ALU_LA,CHK.FLT.OPR,J/DIVF6

1011
FE_SC-FE,J/DIVF3

:D'SOR = O0:

s NAARRRANAAARN AR AR AR AR AAR NN AN AU AR NRR AN AN,

; * Patch no. 022, PCS 0588 trapped to WCS 1159 =

s HAXAXAANRAARAAAAAANAANEANARANAAAAAANAARRARAAANT RS

DIVF3

DIVF6

;1101

ALU_LA,CHK.FLT.OPR,J/DIVF6

1

ALU_LA,CHK.FLT.OPR,J/MULF .0

:0

D_LA(FRAC),

SS_SS.XOR. ALU15ESD_ALU1S,
LC_RCCTO1,CHK.FLT.DPR,
SC_KL[.19]1,CALL, J/DIVFX

o
ALU?, J/ADDFDX

;0
D_xk(.8000],CALL.,J/DIVBYO

21
R(PRN) _K[.80001,
CLR.IBTOPC,PC PC+1 .J/IRD

*0 DIVIDE
‘D'SOR TO LB

*D'SOR = 0: NO DIVIDE
SD'END = 0

D CONTAINS SRC (D*SOR)

equence 285
Page 284

*GET D'END FRAC, RESULT SIGN
*D'SOR TO LB, SET LOOP CT FOR 25.

-
’

*TEST FOR NORM, PACK & STORE

*SET CES FOR FL DIV BY 0




c 7
ZZ-ESOAA-126.0 ; FLOAT .MIC [600,1204] FED float1n? poinl4~Jan-82 . fiche 2 Frame (7 Sequence 286 ;
: P1W124 .MCR 600,1204] MICROZ 1L03 14~Jan-82 30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 285 |
: FLOAT .MIT [600,1204] F &€ D floating point : DIVF :

;10684 ;DIVF: %=%, =%

210685 -ENTER HERE WITH D CONTAINS DST. Q CONTAINS SRC
110686 038p:
110687 DIVF:
10688 Q_Q(FRAC) (B), SGET SRC FRACTION
110689 sT_Q(EXP) (B) . CLK.UBCC, :

U 038D, 001D,0038.01C9.F800,0998,6683 :}823? FEZD(EXP),SS_ALU15,CHK.FLT.OPR :CK IF NEG FPO
110692 ; :

U 0683, 0001,323C.0180,F980,0181,0619 ’%8232 $C_FE,FE_SC,RCCTO]_Q, EALU? *SWAP EXPS
210695 =1001 ;1001 :

U 0619, 0001.003C.0180,F800,0800,03E0 ’48239 ALU_D,CHK.FLT.OPR,J/DIVF8 :D'SOR = 0: NO DIVIDE
110698 ;1011 :

U 0618, 0000,G03C.0180,F800,0100,A3D8 :}8933 FE_SC~FE,J/DIVFé *D'SOR TO LB

210707 & Aa A A A A AR A AR AN AR RANRANANARANANANNARRANRARR

;10702 . * Patch no. 021, PCS 061B trapped to WCS 1158 ~»

210703  ; A A AR A AR AR RN A NARRARARR IR RAARAAAAANAAANARNE

110704

$10705 ;1101 :
lu 061D, 0001.003C.0180.F800,0800,03E0 ;}8;89 ALU_D,CHK.FLT.OPR,J/DIVF8 *D'SOR = 0: NO DIVIDE

110708 2111 :

10709 ALU_D,CHK.FLT.OPR.D_O, *D'END = 0, THEREFORE RESULT 0
U 061F, OFO1,003C.0180,F800,0800,01D8 ;}8;}? - J/WR.Z

210712 DIVF4: ;0 :

110713 D D(FRAC). :GET D'END FRAC, RESULT SIGN

210714 $3_SS.XOR.ALUI5&SD_ALU1S, ;

110715 LCRCLTOJ, CHK.FLT.OPR, *D'SOR TO LB, SET LOOP CT FOR 25.
U 0308, 0901.003D.B985,F900,0884,6327 :}8;}9 SC-KL.193.CALL.J/DIVFX :

210718 1 :
U 0309, 0000,1B83C.0180,F800,0000,01DC 10719 ALU?, J/ADDFDA *TEST FOR NORM, PACK & STORE




0D 7
ZZ-ESQAA=124.0 ; rLOAT .MIC [600,1204] F&D floatin?spgan}k-Jan-BZ Fiche 2 Fframe D7 Sequence 287

; PIWi24.MCR 600,1204] MICRO2 1L(03)  14-Jan-82 VAX11/780 Microcode : PCS 01, FPLA OE, W(S124 Page
: FLOAT .MIC [600,1204] F&D floating point : DIVF
,%8;3? ; FRACTION DIVIDE ROUTINE - RESTORING METHOD. ENTER AT DIVFX
210722 :INPUTS: = DIVIDEND FRACTION
210723 LC = RCLCTOJ = DIVISOR FRACTION
2107246 SS = QUOTIENT SIGN
:10725 SC = 19 (HEX)
;10726 FE = DIFFERENCE IN INPUT EXPONENTS
,}8;%; : 6:0> = 0
210729 ;OUTPUTS: D = ROUNDED QUOTIENT FRACTION
;10730 SS = SD = QUOTIENT SIGN
:%8;%5 . SC = BIASED QUOTIENT EXPONENT
;10733 .TEMPORARIES: RCR15], LA, LB, @
;10734
;10735 =011
;10736 DIVFO: ;011 :
;10737 RCR15] _k[.80], ;SET UP FOR PACK FP
210738 p_a,a_0,sC SC+FE SD_SS, H
U 0323, 0C18,0038,41FC,FAF8,0080,869¢ :10739 J7DIVF1 ;SC HAS -1 (SHCULD HAVE
;10740 sKL.87] IN MNEXT STATE)
;10741
;10742 DIVFX: ;11 H
210743 ALU D-LC, ;
:10744 DK/BTy,u 0. LEFT, ;
:10745 SHF/LEFT;Si/D1V, :
U 0327, 0431,0C00,06A8,F800,0084,A323 :}8;29 5C_5C-k[.11], MUL? J/DIVFO sLOOP FOR D}V
;10748 DIVF1: ;=w--- .- 2
;10749 Sc SC*SHF VAL h_DAL .NORM, SNORMAILIZE FiRST
U 0694, 0E00,003C,0180,FA78,008C,A6A6 ;10750 LAB_ R :
1073
;10753 D D+LB,CLK.uBCC,SC_SC+x[.88], SROUNDING, AND ADD 80 TO ADJUST EXP
U 06A6, 080D,0016,C580,F800,0094,8001 :}8;2? -0 RETURN1
;10756 DIV 8: ;0 H
U 03e0, 0818,0039,458C,F800,0000,0€e00 :}8;;5 D_k(.8000].CALL,J/DIVBYO SSET CES fCP FL DIV BY O

:1
U 03E1, F000,003F,01F0,F847,0000,0300 :10760 WRITE.DEST,J/WRD




22-ESO0AA-124.0
: PIW124.MCR 600
: FLOAT .MIC [600.12043

ju 0382,

U 0681,

U 02E?,

U 02E3,

U 0432,
U 0433,

U 0623,
U 0627,

: FLOAT .MIC [600,1204]
12041

0C10,0038,€5(9.,3008,0883,0681

0910,1438,0985,3000,0993,02E1

€010,€038,0180,F904,4070,0062

001D,1200,C5F0,2008,0010,A432

0C10,1238,C9F0,2EF8,0000,0623
0010,0038,0180,FAF8,0000,065A

€010.€038,0180,F904,4070,0062
0015,7800,0180,F800,0000,0633

MICROZ2 1L(03)
F & D floating point

E 7
FED floatvn? p01n14-Jan- 2 Fiche 2 Frame E7 Sequence 288
14-JanEggD 5:30:1 VAX11/780 M1crocode : PCS 01, FPLA OE, W(CS124 Page 287
.}8;25 .TOC ' F & D flcating point : CMPD*’
;10763 .DOUBLE PRECISION FLOATING POINT CMP,
.}8;2? SENTER HERE WITH SRC<H,L> = RCLTO0], @; DST<H,L> = RCCT1], D.
10766 :ALGORITHM:
:10767 SIMILIAR TO CMPF, WITH THE FOLLOWING SET OF TESTS BEING USED
;10768 FOR MAGNITUDE COHPARISON
210769 1. EXPONENT
;10770 . 2. FRACTION<0 23> (BIT O IS MOST SIGNIFICANT IN THIS NOTATION)
210771 3. FRACTION<24:3%>
210772 4, FRACTION<40:SS>
210773
;107746 ; wax NOTE wav
210775 ; THIS ROUTINE HAS A MAJOR BUG, STARTING AT THE MICROINSTRUCTION
;10776 ; AFTER THE ONE LABELLED ‘GETL1'' AND CONTINUING TO THE END OF THE
.}8;;5 N INSTRUCTION. SEE THE ECO LISTING FOR CORRECTIONS.
10779 382: H
10780 CMPD: IDCT1J D_Q, ALU_RCCT1], sSAVE DST<L>, GET DST<H>
:10781 SC ALUTEXP) Q ALUTFRAC), sUNPACK DST<H>
.}S;gg SS ALU1S CHK FLT.OPR ;AND CHECK FOR -0
M ] .
;10784 ID[TZJ D, ALU_RCLTO], FE_SC, sSAVE SRC<L>, GET SRC<H>
;10785 D ALU(FRAC)
;10786 ST_ALU(EXP), CLK.UBCC, sUNPACK SRC<H>, SET CC ON EXPS
;10787 SS_SS.XOR. ALU15&SD ALU15 :SS=0 IF SIGNS EQUAL
;10788 CHR FLT.OPR, SC.GT.0? sTEST FOR -0 SRC & 0 DST
110789 : :
:10 =x01
210791 ALU_RCLTO],SET.CCCINST),
210792 CLR.IB.OPC, PC _PC+1, ;DST = 0, CC SET BY SRC
:}8;32 J/IRD
;10795 ALU D-Q EALU_SC~FE , CLK.UBCC, +SRC - DST FOR FRAC, EXPS
110796 Q_IBLT13, LCCRCCTTS, $GET DST<L> IN @, SRC<H> IN LC
;10797 EELU ;BEN ON SS = EALU N&Z KNOWN O
:1C798 : :
;210799 =«x+10
;10800 R[R151_LC, D_Q, Q_IDC72], ;RIR15] DST<H>, D=DST<L>, Q=SRC<L>
:%838% EALU?, J/GETLT ;COMPARE SRC - DST EXPS
;10803 R[R153_LC. J/CHECKF ;SGNS DIFF - SET CC'S FROM -DST
;10804 ;s (CANT SET FROM SRC, MAY BE Q)
;10805 :
;10806 =0011
;10807 GETL1: ALU_RCLTO],SET.CC(INST),
:}8383 CLR 1B.0OPC,PC_PC+1 J/IRD sSRC(EXP) > DST(EXP), CC_SRC
:%82}? ALU_O-D. WORD. ALU?, J/CHECKH sCHECK SRC = DST FRAC<KH>'S ««SEE ECO*~
210812 ;] RARARARARNANAAR AN A AR AN AR A AR AR AN ANRRARAAANRARAR
;10813 ; = Patch no. 008, PCS 0627 trapped to WCS 1148 «
JTOB1G @ st A A AN R A A AN R AN RN KRN ANRAANRRNRANNR




IZ-ESQAA-124.0
: P1W124 MCR 600,1

: FLOAT

U 065A,

U 0658,

U 065F,

FLOAT .MIC [600 1204
204] MICRG2 1L(03)
-MIC [600.1204]

C018,C020,4580,FA7C,4070,0062

€010,€038,0180,F904,4070,0062

001D, 3800,0180,F800,0000,0643

€018,020.,4580,FA7C,4070,0062

€010.,€038,0180,F904,4070,0062

0000,183C,0180,F800,0000,065A

€018,€020,4580,FA7C,4070,0062

€018,€020,4580,FA7C,4070,0062

€010,€038,0180,F904,4070,0062

€018,€038,1980,F804,4070,0062

210855

14=-Jan-8

=;END

=0011
CHECKH:

=;END

=0011
CHECKL:

=;END
=1010
CHECKF:

=111

F 7
FRD float1n? pO1n14-Jan-82 Fi
0:16 VAX11/780 Microcode :
F & D floating point : (MPD

ALU _RCR15]. XOR K[.8000],
SET.CCCINST)
CLR 1B.0PC.PC PC+1,J/IRD

ALU_RCLTO],SET.CCCINST),
CLR;IB.OPC,PC_PC+1,
J/IRD

.

ALU Q-D, LONG, ALU?, J/CHECKL

ALU RCR15].XOR.KL.8000],
SET.CCCINST),
CLR.IB.0PC,PC PC+1,J/1IRD

che 2 Frame F7

[
L4

sDST(EXP) > SRC(EXP),

PCS 01, FPLA OE, UCS1S4

CC_-DST

sSRC<H> > DST<H>, CC_SRC

s SRC<KH>=DST<H> = TEST SRC<M>-DST<M>

.
L4

;DST<H> > SRC<H>, CC_-DST

ALU_RCCTO],SET.CCCINST),
CLR,IB.OPC,PC_PC+1,
J/IRD

ALU’ J/CHECKF

ALU RCR15].X0OR.KL.80001,
SET.CCCINST),
CLR.IB.OPC,PC _PC+1,J/IRD

ALU_RLR15].X0OR.K[.8000],
SET.CCCINST),
CLR IB.0OPC,P( PC+1,J/IRD

ALU RCLTO),SET.CC(INST),
CLR IB.OPC ,PC_PC+1, J7 IRD

ALU KCZERO],SE7.CCCINST),
CLR 18.0PC, PC PC* .J/IRD

-
[ 4

sSRCM> > DST<M>, CC_SRC

ZSRCM>=DST<M> - TEST SRC<L>-DST<L>

.
[ 4

;DST<M> > SRCM>, CC_-DST

sDST<L>
s UPDATE

SSRC<L>

ZSRC<L>
;UPDATE

-
[ 4

> SRC<L>, CC -DST
PC, POP IB FOR NXT INST

> DST<L>, SRC SET CC

= DST<L>

nce 289

PC, POP IB, GOTO NXT INST

Page 288




e

7Z-ES0AA=126.0 : FLOAT .MIC [600,1204]
;. PIW124.MCR 600" 1204
: FLOAT .MIC [600.1204]

U 06CA, 0000,003C,5D80,F900,0104,66CE

U 06CE, 0910,C038,CDF9,3(00,0870,0720

U 0720, 0010,0038,CDF4,2EF8,0081,0731

FRD float1n
MICRO2 1L(03)
F & D floating point

;10856
;10857
:10858
;10859
:10860

oogoooooooos
SEETEERERE

G0 G0
NN
nN -

(=]
co

e cmd b ek b b b b carnd v wd ood b b ok b vl d e b eh aod b s

[elelelololelelolelelelelole]
BERRBIIIIINY
LNM—'OBQ\IOU'M\W

A A PR PR P PR PR PR PR NN P A YA A TR PR IR A R YR TR YA AR TR YA TR YR TR YN TR ]

1 0908
10909

14=J an-

.T0C "

G 7
? pm n14-Jan-82

iche 2 Frame G7

equence 290
16 VAX11/780 mcrocode PCS 01,

Se
FPLA OE, WCS124 Page 289

: UNPACK DOtBLE OPERANDS

F & D floating point : UNPACK DOUBLE OPERANDS'’

sROUTINE TO UNPACK D(ljBLE FLOATING POINT OPERANDS.

JINPUTS:

L TN R

=00 2:
:OUTPUTS :

Ve %0 B0 %0 8490809 % %, 0

ONGWORD
D = OPERAND 1 LOW LONGWORD, WITH HIGH AND LOW WORD SWAPPED
RCCT1] = OPERAND 2 HIGH LONGWORD
25[1637 OPERAND 2 LOW LONGWORD
IR<2:1> = TYPE OF OPERATION BEING PERFORMED:
00 = ADD, 01 = SUB, 10 = muL, 11 = DIV

(STARTING WITH THE OPERANDS IN <RCLT01,@> AND <RCLT1],D>,
"l"lélg SOL%O\SING SEQUENCE OF STATES SETS THINGS UP RIGHT:
D_DAL.SC, RC3 5 SC =7, CALL UNPACK )

ID[TO] = OPERAND 1 FRACTION <H>

IDCT2] = OPERAND 1 FRACTION <L>
RCETSJ = IDCT1] = OPERAND 2 FRACTION <H>
D = OPERAND 2 FRACTICN <>
SC = OPERAND 2 EXPONF
FE = NABS (EXPONENT DIFFERENCE) IF IR<2 1> = 00 OR 01,

SUM OF EXPONENTS If [R<2:1> = 10,
= (EXPONENT OF OPERAND 1) - (EXPONENT OF OPERAND 2) IF IR<2:1>=11
SS = (SIGN OF OPERAND 1) .XOR. (SIGN OF OPERAND 2) .XOR. IR<1>
RCCTOJ, RCLT1], RCLT3], RCLT6] PRESERVED

IDCT3] HOLDS OPERAND 1 <L>,
RCR15] HOLDS OPERAND 1 <H>,
LA, LB, LC HOLD VARIOUS THINGS

RETURN @ 1 IF OPERAND 1 = 0
RETURN @ 2 IF OPERAND 1 <> 0 , OPERWD 2 = 0
RETURN @ 3 IF BOTH OPERANDS ARE NON-ZERO

£103. *  LATCH SRCO <H>
.7] * SETUP SHIFT AMOUNT FOR UNPACK FRAC <>

LFLT.OPR
-CCCINST)

P ETETITRETITETETIEN

AR EIL I I XY

SAVE SRC IMMED <L
UNPACK SRCO <H>
SETUP FOR FRAC <H
SS GETS SRC SIGN
CHK RSV OPD

SET COND CODES IN

SHIFT RIGHT BY 7,
GET SRC IMMED <L>
SC GETS 7

SAVE SRCO <H>

>
>

CASE DEPEND SOLELY ON SRC

SAVE SS IN SD




IZ-ESOAA-124.0

u 0731,

U 0736,

U O2DA,

{u O2DE,

u 073D,

U 0361 ’

U 0363,

: PIW124.MCR 600
: FLOAT .MIC C[600.

F
12
;

LOA
04]
204]

0018,0038,1981,FA78,0118,5736

0C00,123C,C1FA,3D08,0000,02DA -

0D10,0938,6586,F800,0987,64D8
081C,€038,0180,F800,08F3,073D
0010,1438,01C0,F930,0000,0367 ;1
OF18,003A,19F8,F988,0000,0001

0001,203E,01F8,F988,0000,0001

T .MIC [600,1204]

MICROZ2 1L(03?

F 8 D floating point

210910
210911

33
b b
N

Nmmg_._._‘_.d_.
WN=OVO~NOWVSHW

FEeD float1n? po1n14-Jan-82

14=-Jan-8

=% n

=;END

=;END

H
0:16

7
VAX11/780

: UNPACK DOUBLE OPERANDS

FE ch 5

ALU KCZERO],

CLR.uBCC, SS ALU1S

ipCT03
LcchtT1j sS

EKLU 2?

-SD,

.0
SC_LC(EXP),
SGN/ADD.SUB,

CHK.FLT.OPR,
D_DAL.SC,

FE KC.103,

IR2-12,J7SRCL

Microcode

LA O YN XY

Se Ve %ot 0,

Ve Ve Vo we sy, 0,0,

21
D Lc,

ST _LC(EXP),
CHR.FLT.OPR,
SET.CCCINST)

Q_RCLT6],
sT.GT.0?

;0
RC[T1J K[ZEROJ
RETURNT

RC[T1J Q,
RFTURNT

Se 8,

Ve NeNe N,

Ve Ne Ny N,

Be % Ve Ve N,

Sequence 291
FPLA OE, W(S124

Fiche 2 Fframe H7
: PCS 01,

GET SRC FRAC <H>
FE GETS SRC EXP
SET BRANCH COND CODE FOR SRC EXP, CLR SS

SAVE SRC FRAC <H>

LATCH DSTO <H>, RESTORE SS /O OLD VALUE
SETUP FOR SHIFTING SRC FRAC <L>

IS SRC EXP = 0 ? (**NOTE SS IS CLEAR!)

NO: SRC .NE. 0 (EALU => 0) (SS=0)
SC GETS DST EXP
SS GETS FLAG OF +/- FOR ADDD,SUBD
AND RESULT SIGN FOR MULD, -SIGN FOR DIVD
SD GETS DST SIGN
CK IF RSV OPD
D GETS SRC FRAC <L>
SETUP SHIFT AMOUNT
GOTO SAVE SRC FRAC <L> AND (K FOR +, =, «, /

YES: SRC =0
D GETS DSTO <H>
SC GETS DST EXP
CK_IF RSV OPD
SET COND CODES

GET DSTO <L>

DST EXP = 0?

SRC =0, DST =0

RESULT IS 0

RETURN ADR .OR. 1 FOR SR” =DST =0
SRC = 0, DST.NE.O

RCT GETS DSTO <L>

CLR Q

RETURN ADR .OR. 1 FOR SRC = 0, DST.NE.O

Page 290
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22-ES0AA=124.0
: PIW124.MCR 60012041
. FLOAT .MIC C600.12041

U 04D8,

U 04D9,

U G4DA,

U 04DB,

MIFRUZ

0810,1438,09C0,3D030,0199,E371

0810.1438,09C0,3030,0199.¢

371

0810,1438,0900,3D30,0199.8371

0810,1438,(09C0,3D30,0155,A373

; FLOAT .MIC [600,1204]

103
F & D floating point

;10951
1095%

110985

=00
SRCL:

=;END

1 7
FED floatvn? po1n14-Jan -82
14=-Jan-82 16 VAX11/780 Microcode :

: UNPACK DOUBLE OPERAND

.00
FE. NABS (SC-LA(EXP)),
SCFE,

CLR. LBCC

InCT2]

D RC[TBJ Q_RCLT6],
ST.GT.02,J/BSTTST

;01
g% NABS(SC-LA(EXP))

IDLT23 D
D RC[fGJ Q RCLT6],
ST.GT.02.J/BSTTST

210
FE SC*LA(EXP),
SC'F

ID[72] D
D RC[TSJ Q_RCLT6],
ST.6T.02,J/BSTTST

1
FE_SC-LA(EXP),
SC_FE,

cLR uBce,

IDLT2] D.

D RC[TBJ Q_RCLT63.
sT.GT.0

L A TR TR PR YR I X Vs 0p % %o, 8,0, LA YA TE TE PR FE T

[ A IR A TR PR TR X

Sequence 292
PCS 01, FPLA OE. WCS124

Fiche 2 Frame I/

ADDD
FE GETS NABS (DST{EXP) - SRC(EXP))

SC_GETS 16.

SET BRANCH COND CODES

SAVE UNPACKED SRC FRAC <L>
GET DSTO <L> FOR SWAP WORD
DST EXP = 0?

SuBD

FE GETS NABS(DST(EXP) = SRC(EXP))
SC GETS 16.

SET BRANCH COMD CODES

SAVE UNPACKED SRC FRAC <L>

GET DSTO <L> FOR SWAP WORD

DST EXP = 0?

MULD
FE GETS DST(EXP) + SRC(EXP)

SC GETS 16.

SET BRANCH COND CODES

SAVE UNPACKED SRC FRAC <L>
GET DSTO <L> FOR SWAP WORD
DST EXP = 0?

DIVD

FE GETS (DST(EXP) =~ SRC(EXP))
SC_GETS 16.

SET BRANCH COND CODES

SAVE UNPACKED SRC FRAC <L>
GET DSTO <L> FOR SWAP WORD
DST EXP = 0?

Page 291
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J 7
ZZ-ESOAA-124.0 . FLOAT .MIC [800,12041] FED loat1n? po1n14- Jan=-82 Fiche 2 Frame J7 Sequence 293

; P1W124.MCR 600,1204] I (RO2 1L(03)  14-Jan-82 VAX11/780 Microcode : PCS 01, FPLA OF, W(CS124 Page 2
: FLOAT .MIC [600,1204] F & D floating point : UNPACK DOUBLE OPERANDS

;10984 =+01

;10985 DSTTST: ;0 :

210986 D_LA, ; DST = 0, SRC.NE.D, D GETS SRCO <H>

:10987 LC_RCLT3], : LATCH SRCO <L>
U 0371, 0800,003E.,0180,F918,0000,0002 :}88%3 RETURN2 : RETURN ADR.OR.2 FOR DST = 0, SRC.NE.O

;10990 -1 ; DST.NE.O, SRC.NE.O

;10991 D AL.SC, . SWAP WORD DST FRAC <L>
;10992 Q RCLT1I(FRAC). . UNPACK DSTO <H>
U 0373, 0010,0038.89C8,F908,0084,6755 ;10993 sT_k[.19] ; SHIFT AMOUNT SET Y10 25.
;10996 =;END
;10995 N :
: 10996 D_DAL.SC, : SHIFT DST FRAC
;10997 QpD, . GET FRAC LOWER PART
U 0755, 0p00,003C.SDEO,F800,0084,6756 :}gggg sT_k[.7] : SHIFT AMOUNT SET TO 7
;11600 H H
U 0756, 0D00,003C.0180,F800,0000,0759 ;}%835 D_DAL.SC : GET DST FRAC <H>
211003 H H
211004 IDLT1]_D, RCLTSI_D, . SAVE DST FRAC <H>
[u 0759, 0C01,003C.,C5F8,3DA8,0000,0763 ;}}885 D_Q, @_0 ; SETUP FOR FRAC <L>
. ]
211007 :
211008 D_DAL.SC, : D GETS DST FRAC <L>
: 11009 Q_IDL[T2], : @ GETS SRC FRAC <bL>
;11010 ST RC[T1J(EXP) s SC GETS DST EXP
U 0763, 0D10,003A,C9F0,2008.,0083,0003 211011 RETURN3 : RETURN ADR .OR. 3 FOR DST.NE.O. SRC.NE.O




K 7

STATE<O> = 1 IF CALLED FROM POLYD, ELSE O
; STATEC3:1> = 0
;OUTPUTS: (IF NOT CALLED FROM POLYD)

1Z-ESOAA-124.0 ; FLOAT .MIC [600,1204] FED floatin? poinl4~-Jan-82 . Fiche 2 Frame K7 Sequence 294
; P1W124.MCR 600,1204] MICRO2 1L(Q3) .TQ-Jan-SZ 5:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, w(S124 Page
: FLOAT .MIC [600.1204] F & D floating point : PACK DOUBLE RESULT
11012 .70C ' F & D floating point : PACK DOUBLE RESULT'’

SROUTINE TO PACK DOUBLE FLOATING POINT RESULT.

JENTRY: AT *PACKD"

s INPUTS: D = NORMALIZED FRACTION<CH>, UNROUNDED

: Q = NORMALIZED FRACTION<L>, ROUNDED

H C31 = CARRY FROM ROUNDING Q

; SC = BJIASED EXPONENT

H SD = SIGN

H FE = 18 (HEX)

L

: D = RESULT<H>

: Q = RCLT1] = RESULT<L>

: CONDITION CODES SET

; TRAP CODE SET IN IDCCES] IF UNDERFLOW OR OVERFLOW OCCURRED
;OUTPUTS: (IF CALLED FROM POLYD)

: Q = RCLT1) = RESULT<H>

. D = RESULT<L>

H SC = FE = EXPONENT
;TEMPORARIES: LC

NN = OO0 00 NN S NN = OO 00NN N

[olelolololoelplololeleloleololalolalolololelelelolelale
N NN WA N AN NI NI TININI A b b b b b b b

JRETURNS: RETURNS @ 10 IF NOT CALLED FROM POLYD

; RETURNS @ 10 IF CALLED FROM POLYD AND EXPONENT = 0
3 H RETURNS @ 12 OR 13 IF CALLED FROM POLYD AND 1 < EXPONENT < 100
3 H RETURNS @ 15 IF CALLED FROM POLYD AND EXPONENT < 0
% M RETURNS @ 17 1F CALLED FROM POLYD AND EXPONENT > FF

=0~

PACKD.O: ;0

D_DAL.SC, SC_FE,
EALU k[.1]1, TLK.UBCC,
STATEO?, J/PACKD.?

D GETS FRAC <L>, SC GETS BACK EXP
CLEAR EALU CC'S
CHECK FOR POLYD AND GO SWAP FRAC<L>

Ve Ve Se N,

U 03eC, 0D00,173C,0580,F800,0095,63E4

21
D_D+K[.13],

FRAC <H> INCREMENTED BY 1
ST_FE,FE_SC.

SC GETS EXP, FE GETS 264.

F 99 999 9 9 9 3

WAL= CSOONOAVNIH WA —=OVB NN WA —=O 000NN

Se %o NN,

U O3EE, 0819,0014,0580,F80C,0191,0768 END CLR.uBCC CLOCK IN CARRY IF ANY
ALU_0+K[.1],CLK.UBCC, : CLR C31
U 0768. 0018,0314,0580,F800,0010,03FC 0 €317 ; HAVE TO INCREMNET EXP BY 1?
=0
PACKD: NO, PACK RESULT <H>

;0
SC FE,FE_SC,

SC GETS 24. AND FE SAVES EXP
RCIT1I PACK FP,

RC1 GETS PACKED RESULT <H>

[ VAL IV VL IV AN LY

Ve BsBe 8,0, 0,

SET.CCTINST), SET COND CODES
€312, HAVE TO INCREMENT FRAC <H>?
U 03rC, 0008,C338,0180,F988,01F1,03EC J/PACKD.O GOTO PACK FRAC <L> OR INCREMENT FRAC <H>

: YES, INCREMNET EXP BY 1

21
U O3FE, 0000,003C,0180,F800,0080,C3FC SC_SC+1,J/PACKD :

[ R R IR R R R R R R A R A R R R P P PR P PR N PR PR PR N PR N PR FE RN PR NN NI R N TR TR TN T
— ek d cd o b e cnd cd cmed b b d b e D b wd =) b =D b b e cond D wwd b = wmd D wd b v b oD b wd cd b =D cnd b D ——d b =D b b —d wd b
— cmd wned ) ) wd wand d md b cnd b wmed b ) w—d b b w—d b == cand b b D b b w—b - b = wad cnd —d b b b b wnd b wrd b b b b wwd b = cnd b b w—b

o ONONON

=;END

293




22-ESOAA-124.0
: PTW124.MCR 600.1204)
: FLOAT .MIC [600.1204]

[

<

(et

[

03e4,

03ES,

0661,

0663,

0665,

0667,

0667,

0771,

0775,

0776,

; _FLOAT .MIC [600,1204] F &
MICRO2 1L(93) 14

F & D floating point

;11065 =xc=x0

;11066 PACKD.2: :0

211067 SC_k[.10].ALU,

11068 FE_SC,

:11069 QD,
0018,1438,65E0,F800,0182,0661 :}}8;? ST?,J/PACKD .4

;11072 21

;11073 SC_k[.10].ALU,

;11074 FE_SC,

;11075 QbD,
0018,0038,65€E0,F800,0182,0775 ;11076 J7PACKD.8

:11077 =.END

:11078 =0001

;11079 PACKD.4:;00

211080 D_0,0_0,EALU_KLZERO],

211081 RTLT1J_X[ZERD],

211082 SET.CCTINST),
0F18,C039,19F8,F988,0074 ,6E09 :}}83; CALL,J/UNDRFL

;11085 201

:11086 D_DAL.SC,

211087 Q_RC(T1],
0D10,0038,01C0,F918,0000,0771 :};838 J7PACKD.6

211090 210

;11091 D_0.0_0,EALU_K[ZEROJ,

211092 RCLT1]_kC[ZERD],

211093 SET.CCTINST),
0F18,C039,19F8,F988,0074 ,6E09 :?;83? CALL,J/UNDRFL

|

211096 PACKD.OV:;11

;11097 EALU_FE

£11098 D_K[-80003.

211099 SET.CCCINST),
0818,C039,4580,F800,0070,6E03 :}}}8? CALL,J/0OVFL

211102 =111 :

;11103 R"TT1]_K[ZERO],Q_O,
0018,003A,19F8,F988,0000,0010 ;11104 RETURNTO

;11105 =;END

;11106

;11107 PACKD.6::

;11108 RCCT11_D, Q_D,

;11109 D.Q,
0C01,003e,01€0,F988,0000,0010 :};}}? RETURN10

;11112 PACKD.8::

211113 D_DAL.SC,SC_FE,
0p10,0038,01C0,F908,0081,0776 ;11114 Q_RC(T1]

:}}%}2 =;END
0000,143€,0180,F800,0000,0010 ;11117 SC?,RETURN1O

D
~Jan-82

L 7
floatin? poinl4é=-Jan-82
5:30:16 VAX11/780

: PACK DOUBLE RESULT

Fiche 2 Fframe L7

Microcode : PCS 01, FPLA OE, W(CS124

Ve By By By b,

Ve 9y % vy 8,

Ve %o 0o N,

LR FE N X Y

Ve e %o e b,

NOT POLYD

SC GETS 16. FOR WORD SWAP FOR FRAC <L>
SAVE EXP FOR SETTING COND CODES LATTER
READY FOR SWAP WORD FOR FRAC <L>

EXP SHOWS 0. NON-0, UNDERFLOW, OVERFLOW

POLYD

SC GETS 16. FOR WORD SWAP FOR FRAC <L>
SAVE EXP FOR ScTTING COND CODES LATTER
FEADY FOR SWAP WORD FOR FRAC <L>

0 EXP: RESULT UNDERFLOW
SET RESULT <H,L> TO ZEROS
RESULT <L> SET 70 O

SET COND CODES

SET CES FOR UNDERFLOW

01 TO FF EXP: OK
SWAP WORD
Q GETS RESULT <H>

NEG EXP: UNDERFLOW

SET RESULT <H,L.> TO ZEROS
RESULT <IL> SET TO O

SET COND CODES

SET CES FOR UNDERFLOW

> 31 EXP: OVERFLOW

PASS EXP FOR COND CODES DETECTION
RESULT SET TO -0

SET COND CODES

SET CES FOR OVERFLOW

RETURN FROM CES SETTING
ncSULT <L> SET TO O
RETURN TO INSTR CALLED FROM FORK ENTRIES

RC1, Q HAVE RESULT <L>
D GETS RESULT <H>
RETURN TO INSTR CALLED FROM FORK ENTRIES

POLYD

SWAP WORD, GET BACK EXP
G GETS RESULT <H>

RETURN TO POLYD

Sequence 295

Page 294 ’




M 7
IZ-ESOAA-124.C  ; FLOAT .MIC [607,1204] FE&D fLoatin? poinlé-Jan-82 Fiche 2 Frame M7 Sequence 296
; PIW124 .MCR 600,1204] MICRO2 1L(03)  14-Jan-B2 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page
: FLOAT .MIC [600.12043 F € D floating point : ADDD, SUBD

.T0C ' F ¢ D floating point : ADDD, SUBD''

;ADDD2/5UBD2, SHORT LITERAL (SL) ~ REGISTER (R) )
sENTER HERE FROM [RD STATE AT A.FORK WITH SL IN Q, R IN LA,

LE]

042: : N
STATE_KL[ZERO], ;s CLR POLYD FLAG
U 0042, 0001,203C.19F8,F980,1404,6778 RCCT0J_Q, Q_0 ; SRCO <RCO, Q@> GETS <SL, R>
"2 (778, 0000,003C.0180.F988,0000,0778 RCCT1I_LA * RC1 GETS DSTO <H>
ADDD.A: : :
U 0778, 0800,003C.0180,F870,0000,0225 D_R(SP1+1) : D GETS DSTO <>
=0nwnn
ADDD.R: :0 :
RCIT6ID, ; SAVE DSTO <L>
D_Q, ; D GETS SRCO <L>
st k[.101, : SC GETS 16. FOR SWAP WORD OF FRAC <L>
U 0225, 0C01,003D.6580,F980,0084,568580 CACL,J/ADDD.S . CALL ADDD/SUBD SUBROUTINE
1 ; RETURN WITH RESULT IN <D, RC1>
U 6235, 0001,003C.0180,F8C0,0000,0782 END R(SP1)_D ; STORE RESULT <H>

U 0782, 0000,003C.0180,F908.0000,0786 LC_RCCT1]

GET RESULT <L>

R(SP1+1) _LC,
CLR.IBO-T,PC_PC+2,
J/IRD

STORE RESULT <L>
CLR IB BYTES 0,1
S0TO NEXT INST

Ve 8o NN,

U 0786, 4010,0038,0180,F8F5,4000,0062

;ADDD2/SUBD2, R-R
SENTER HERE FROM IRD STATE AT A.FORK WITH LB, LA HAVE SRC <H>, DST<H>

046:

STATE _K[ZEROJ, > CLR POLYD FILAG
U 0046, 000C.0038,1980,F980,1404,6789 RCLTOI_LB * RCO GETS SRCO <H>
U 0789. 00v0,003C.0180,F988,0000,078A RCLT1I_LA * RC1 GETS DSTO <H>
& R(PRN+1). ) * Q GETS SRCO <L>

IR A R IR I R R R E T N E AR N R R N E N R N E R R R R R R R PR T P PR T PR PR PR N PR TR PR R PR R YN TR R FE TR PR Y ¥

e ed b o wed wad i b mh mncd b o b cond e e nd b b od ceed end o d e el e} ced o « b b o ncd o v e snd end e cd i e wd b e
b e ed ed e d md md b e cd e e b b b md d wnd b D o e emd ed s w6 wmd b b md d d e ed b e b cmd b e md b i cd b ek
ek d o d d h e e ek e e d D b ek ed md e D D o e d b i d b b ed b e e d b ek D d b D b o b b ek d
OO O A NWNWNWNNVVWIIVLES 85 8 8 8 8 8 8 D D WWININ W N N W W N AN N N N NN NI NN = =
N WA= O DNV WA = OV NN WA = OO NO NS WA = O 000NN/ WA -=O 000

U 078a, 0000,003C,01C0,F860,0000,0778 J7ADDD . A ; GOTO SAME FLOW AS SL-R

et ot et e e = crien e




N 7 i
IZ-ESOAA-124.0 ; FLOAT .MIC [600,1204] FED floatin? poinlé-Jan-82 , Fiche 2 Frame N7 Sequence 297 5
; PIW124 .MCD 600,1204] MICRO2 1L(03) 14-Jan=-82 715:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 296
: FLOAT .MIC [600.1204] F&D floating point : ADDD, SUBD

;11166 ;ADDD3/SUBD3, *~SL-R
;11167 ENTER HERE AT B.FORK WITH SRCO IN <RCO, D>, SL IN Q.
:]”gg sLEAVE HERE WITH SRCO IN <RCO, @>, DSTO IN <RC1, D>
|
213170 242: : : ;
111 STATE_K[ZERO]. ;s <LR POLYD FLAG i
;11172 RCCT1]_Q, : RC1 GETS DSTO <H> '
;11173 e b, DO, . Q GETS SRCO <L>, D GETS DSTC <L> WHICH IS O
U 0242, OF01,203C,19€0,F988,1404,6225 :}}};é +7ADDD R :
;11176 ;ADDD3/SUB3, =-R-R
211177
;11178  246: : :
;11179 STATE_K[ZERO], ¢ CLR POLYD FLAG
;11180 RCCT1I_LA, : RC1 GETS DSTO <H>
U 0246, 0000,003C,19€0,F9'38,1404,678E H]‘g; QD ¢ Q GETS SRCO <L>
;11183 H : ;
;11184 D_R(PRN+1), : GET DSTO <L> |
U G78E, 0800,003C,0130,F860.,0020,0225 ;}}}gg J7ADDD.R H ;
;11137 ;ADDD2/SUBDZ2, *-R i
;11188 ENTER HERE AT B.FORK WITH SRCO IN <RCO, D>, R IN LA, LB. N
;11189 LEAVE HERE WITH SRCO IN <RCO, Q@>, DSTO IN <RC1, D> TO GOTO SAME FLOW
;11190 ;AS SL-R., R=R. ‘
211191
;11192 22E: : :
;11193 S1Aie _X[ZERO], ; CLR POLYD FLAG
211194 RCLTID_LA, : RC1 GETS DSTO <H>
U 022e, 0000,003C,19€0,F988,1404,6791 ;}}}gg ap ; Q@ GETS DSTO <L>
;11197 :
u 0791, 0800,003C,0180,F860,0000,00€C :}};gg D_R(PRN+1) ; D GETS DSTO <L>
;11200 =0710« ;00 :
211201 RCLT6I_D. : SAVE DSTO <>
211202 D_q, ; D GETS SRCO <L>
;11203 sT_kC[.103, ; SC GETS 16. FOR SWAP WORD OF FRAC <L> !
U 00EC, 0C01,003D,6580,F980,0084,6580 :}}58? CACL.J/ADDD.S . CALL ADDD/SUBD SUBROUT INE i
;11206 =1110+« :
211207 ADDD.M: :10 c RETURN WITH RESULT iN <D, RC1>
U O00FC, 0001,903C,0180,F8D8.0000,0796 :}%583 R(PRN) _D,J/ADDD.P : STORE RESULT <H>
;11210 ;1N c RETURN WITH RESULT IN <D, PC1>
U OOFE, 0001,003C,0180,F8D8,002C,0796 :}}51; END R(PRN) _D,SET.V ; RESET PSL<V> FOR DIVD
;11213
;11214 ADDD.P: ; :
U 0796, 0000,003C,0180,F908,0000,079 ;}}g}g LC_RCLT1] ; GET RESULT <L>
;11217 : -
;11218 R(PRN+1) LC, ; SICRE RESULT <L>
;11219 CLR.IB.OP(,PC_PC+1, : CLR IB BYTE N
U 079A, €010,0038,0180,F8E4,4000,0062 ;11220 J/iRD ;. GOTO NEXT INST




8 8
1Z-ESOAA-124.0 : FLOAT .MIC [600,1204] FED floattn? po1n14-Jan-82 Fiche 2 Frame B8 Se ce 298

: PIW124 .MCR 600,1204] MICROZ 1L(03)  14-van-82 0:16  VAX11/780 Microcode : PCS 01, FPLA OF, W(CS124 Page 297
: FLOAT .MIC [600. 12043 F&D floating point : ADDD, sueo

:11221 :DOUBLE FLOATING POINT ADDD AND SUBD *=% (R w=t=«

:11222 ENTER AT C.FORK WITH SRC OPD IN <RCO, Q@>, DST OPD IN <RC', D>.

Hggz ;ALWAYS YIELDS NORMALIZED AND ROUNDED RESULT.

111225 38A:

211226 ADDD: : H
U 038A, 0000.003C.1980.F800,1404,62A% ,%}sgg STATE_KCZEROJ : CLR POLYD FLAG

211229 =Oxxxx 0 :

;11230 RC[T6J _D. : SAVE DSTO <iL>

21123 ; D GEYS SRCO <L>

:11232 st KC.103, : SC GETS 16. FOR SWAP WORD OF FRAC <L>
U 02A4, 0C01,003D,6580,F980,0084,6580 '}}ng CACL, J/ADDD.S : CALL ADDD/SUBD SUBRT

111235 i1 :
U 02B4. F000.003F.01F0.F847.,0000,0300 ;;}Sgg END WRITE.DEST,J/WRD * WRITE RESULT




c 8 s

IZ-ESOAA-124.0 ; FLOAT .MIC [600,1204] F&D floatm? po1n14-Jan~82 . Fiche 2 Frame (8 g uence 299 ;
: PIW124.MCR 600,1204] MICRO2 1L(03)  14-Jan-82 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 298
: FLOAT .MIC [600.12041] F &D floating point : ..DDD, suao

.}}5%3 : COMMON DOUBLE FLOATING ADD/SUB ROUTINE

;11240 ;INPUTS: RCLTOJ = 3RC<H>

;11261 D = Q@ = SRC<L>

:11242 RCLT1) = DST<H>

;11262 RCLT6] = DST<L>

11264 = 10 (HEX)

;11245 STATE = 0

.}}Szg : IR<1> = 0 IF ADDD, 1 IF SUBD

;11248 ;OUTPUTS: D = PACKED ROUNDED SUM<H>

211249 RCLT1] = PACKED ROUNDED SUM<L>

.}1%29 : CONDITION CODES AND ICLCES] SET ON SUM

;1

;17252 ;TEMPORARIES: RI[R151, RCLT2], RCLT3], RCLTS)

;11253 ; IDCTO], ICTT1], IDCT2l, IDCT3],

,}gggg : SS, SD, Q, FE, LA, LB, LC

;11256 ;RETURNS: RETURNS @ 10

;11257

;11258 =00

;11259 ADDD.S: ;00 :

;11260 RCLT31.D :  SAVE SRCC <L>

;11261 D_DAL. Sc ; SWAP WORD OF SRCO <L>

;11262 sT KC.FFF93, : SETUP SHIFT AMOUNT -7
Y 0580, 0DO1,003D.BD80,F998,0084,66CA .}}ng CACL . J/UNPACK : CALL UNPACK DOUBLE FLOATING PT OPERANDS ROUTINE

;11265 :01 ; RETURN1, SRC = 0, DST MAY BE 0

: 11266 ALU_D, : S COND CODES AS DST (UNPACK ASSURES CLEAN 0)

: 11267 SET-CCCINST), : I TR DEP COND CODES
U 0581, 0001,C03E.0180.F8C0,0070.0010 .}}sgg RETURN10 : G. O WRITE DEST

;11270 :10 RETURN2, DST = 0, SRC.NE.0

;11271 RCLT1I LC, RC1 GETS SRCO <L>
U 0582, 0010,0938,0180,F988,0000,0582 .}}ggg IR12. J/ADDD.8 ADDD OR SUBD?

;11274 11 RETURN3, SRC.NE.O, DST.NE.O

:11275 : LC_RCLT1], LATCH UP PACKED HI DEST IN LC
U 0583, 0000,123C,0180,F908,0000,0182 ,}}5;9 END EACU?,J/ADDD. 10 BEN ON EALU<N,Z>, SS

;11278

:11279 =10

;71280 ADDD.8: ;0 ; CONSTRAINED BLOCK FOR IR1?

;11281 ALU D,SET.CCCINST), : ADDD: RESULT = SRC, SET COND CODES
U 0582, 0001,C03€E.0180,F800,0070,0010 .}}ggg RETORN10 : GOTO WRITE DEST

;11284 1 ; SUBD: RESULT = -SRC

;11285 D_D.XOR.K[.8000], ; RESULT = =SRC

;11286 SET.CCCINST), ; SET COND CODES
U 0583, 0819,0022.,4580,F800,0070,0010 .}}ggg END RETURN10 : GOTO WRITE DEST




D 8
1Z-ESO0AA-124.0 : FLOAT MIC [600,1204] FED float1n? poinl4-Jan-82 Fiche 2 frame D8 Sequence 300
: P1IWI24.MCR 600,1204] MICRO( 1L03) 14-Jan-8 0:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page
: FLOAT .MIC [600.1204] F&D floating point : ADDD, suao
211289 MAIN BRANCHING POINT OF ADDD - ALSO USED BY POLYD AND A(CBD
11290 AT THIS POINT, MACHINE STATE IS AS FOLLOW
11291 D=DST FRACKL>, QRID[T2]=SRC FRACLL>, RC[TSJ&ID£T1J-DST FRAC<H>,
292 IDLT0I=SRC FRAC<H> SC=DST EXP, FE=NABS(SRC EXP - DST EXP),
293 SD=DST SGN, SS=DST SGN .XOR. SRC SGN .XOR.
2% RC[TOJ“ORIG SRC<H>, LCSRC[T1J'0RIG DST<H> RC[T6J‘0RIG DST<L>,
ggg : STATE<O> = POLYD FLAG STATE<3:1> =
297 =000010
298 ADDD.10:;0010 s DST EXP > SRC EXP, ADD
299 R[R1SJ _D. s SAVE DST FRAC <L>
309 : SETUP FOR ALIGN SRC FRAC
301 st FE, : GET SHIFT AMOUNT
302 a_IpCfo1, : GET SRC FRAC <H>
U 0182, 0€01,003D,C1F0,2EF8,0081 .04AE goz CILL[ALNPOSJ : GO ALIGN SRC
305 ;0011 : DST EXP > SRC EXP, SUB
306 R[R15J D. s SAVE DST FRAC <L>
307 : SETUP FOR ALIGN SRC FRAC
Sf FE ;s GET SHIFT AMOUNT
a_Ipffo1, ; GET SRC FRAC <H>
U 0183, 0C01.,003D,C1F0,2EF8,0081,080E CKLLEALNNEGJ : TWO'S COMPLEMENT AND ALIGN SRC

U 0186, 001D,0014,C5F0,2EF8,0090,C78D

U 0187, 001D,0000,C5F0,2EF8,0090,C7DA

uC A, 0000,003D,C5F0,2D000,0081,04AE

U 0188, 0000,003D,C5F3,2p00,0081,080E

LYPIE T YRR TP PO T T I T I T T T TR PR TR T A P PR I P PR A R N N TR YR YA N YA IR YRR TR YR TR N R TR Y TN ¥
b md b camd ved wmd v d wad el cad cd wod wd e b =D e b ) ) e wd ) e e wnd b d wed e wd ') w—d wd b wod wad b w—d b d D ——d
— ekl e oD o b v wmed d comd D oD o cwad d = ) D D D b o ced ] wd b D =D b D —d @ oD c—d D —d w—D ) wd —d b w—d —d b

NN U NN N N N N N NN NN N NN NN NN W NN N NN

N NN NN N NN NI NI NI NN A = b e ed cd ek —ed ok ek =3 O O
NS W= O 000NN NN = OO0 N NS W - OO0

ADDD.14:;0110

RIR15]_D+a,
Q_IDCTTI,
el

+
J/EDDD . 26

ADDD.16::0111
RCR15]_D-a,
a_IpCTT],
LB,
SC +
J/EDDD. %0

1010

o IDtr1J LC_RCCTO],
CALLCALNPOST™

1011

SC

Q ID[T1J LC_RCLTO],
sB_NOT.SD,
CACLCALNNEG]

Ve e %o Ve v,y N,

A TE FE PR FK K]

AR T P

DST EXP = SRC EXP, ADD

ADD FRAC <L>'S

Q GETS DST FRAC <H>

CLOCK IN CARRY IF ANY

ADD 1 TC RESULT EXP TO CFFSET SHF.VAL COUNTING

DST EXP = SRC EXP, SUB

SUB FRAC <L>'S

Q GETS DST FRAC <H>

CLOCK IN CARRY IF ANY

ADD 1 TO RESULT EXP TO OFFSET SHF.YA{ CDUNTING

DST EXP < SRC EXP, ADD

SC GETS SHIFT AMOUNT FOR AL IGNMENT
Q GETS DST FRAC <H>, LC GET5S SRC EXP
GO ALIGN DsT

DST EXP < SRC EXP, SUB

SC GETS SHIFT AMOUNT FOR AL IGNMENT

Q GETS DST FRAC <H>, LC GETS SRC EXP
RESULT SIGN IS SRC SIGN

TWO'S COMP AND ALIGN DST




E 8
14~-Jan-82

Fiche 2 Frame E8 Sequence 301

16 VAX11/780 Microcode : PCS 01, FPLA OE, W(CS124 Page

LYY

We Ne Wy N,

- Ve %o %, LR XY ®e %o v, e S

Ve e ve v,

DST EXP > SRC EXP, ADD, DIFF<32
SC GETS SHIFT AMT, FE GETS DST EXP,
PREPARE TO SHIFT HIGH-ORDER SRC

DST EXP > SRC EXP, SUB, DIFF<32
SC=SHIFT AMT, FE=DST EXP,
SIGN-EXTENSION OF FRACT TO Q, PREPARE
TO SHIFT HIGH-ORDER NEGATED SRC FRAC

DST EXP < SRC EXP, ADD, DIFF<32
SC=SHIFT AMT, FE=SRC EXP, PREPARE
TO SHIFT HIGH-ORDER DST FRAC

DST EXP < SRC EXP, SUB, DIFF<32
SC=SHIFT AMT, FE=SRC EXP, PREPARE
TO SHIFT HIGH-ORDER NEGATED DST FRAC

DST EXP > SRC EXP, ADD/SUB, 32<=DIFF<64
SAVE LOW ALIGNED SRC, D GETS SIGN EXT

DST EXP < SRC EXP, ADD/SUB, 32<=DIFF<64
SAVE LOW ALIGNED DST, Q GETS LOW SRC,
D GETS 32*DST FRAC SIGN

ST £4P > SRC _EXP, ADD/SUB, DIFF>63
D HAS ORIG DST<H>, SET Q TO ORIG DST<L>
CHECK TO SEE IF WE WERE CALLED FROM POLYD

DST EXP < SRC EXP, ADD/SUB. DIFF>63

ANSWER IS +/~ SRC ~ RECONS/RUCT FROM FRACKEXP
TO GET SIGN RIGHT {FROM SD) AND BECAUSE

POLYD DOESN'T HAVE A PACKED VERSION OF SRC.

1Z-ESOAA=-124.0 ; FLOAT .MIC [600,1204] FED flcatin? poin
: P1IW124.MCR 600,1204] MICROZ2 1L(03) 14=Jan-82 15:30:
: FLOAT .MIC [600,12042 F &D floating point : ADDD, SUBD
:}}ggg ; ADDD - RETURNS FROM ALIGNMENT ROUTINE
111338 =010010 ;
211339 SC_FE, FE_SC, D_Q, 0_0,
U 0192, 0C00,003C.C9F8,3C00,0i81,079€ ;}}gzg IDET23_D.~J/7ADDB. 21
111342 ;
111343 SC_FE, FE_SC, D_Q,
111344 ALD -1, Q-ALU,
U 0193, 0003,0028,C9C0,3C00,0181,079E ;}}gzg IDCT21_D, J/ADDD. 21
211347 =011010 ;
111348 SC_FE, FE_SC, D_Q, Q_0,
U 019A, 0C01.,003C.01F8.F990,0181,0789 :}}ggg RCCT23_D.~J/ADDD. 24
111351 :
111352 SC_FE, FE_SC, D.Q
U 0198, 0C01,003C,0180,F990,0181,0781 ;1};22 RCCT23_p.~J/ADDD. 23
111355 =100011 ;
111356 ipC723_p, Q_D. D_Q,
U 01A3, 0C00,003C.C9EQ,3C00,0000,07A9 ;}}ggg J/ADDDT22
111359 =101011 ;
111360 RCCT23_D, Q_IDLT2],
U 01AB, 0C01,003C.C9FO0,2D90,0000.07BA ;}}ggg D_Q, J7ADDDT25
111363 =110011 ; :
211364 Q_RCLT6]. SC_D(EXP)(A), :
U 0183, 0011,1738.01C0,F930,0088.6428 ;}}ggg STATEO?, “J7ABDD. 20
11367 =111011 :
111368 D_0, Q_IDLT2], FE_SC+1,
U 0188, 0C00,003C,CSF0,2C00,0100,C578 ;}}ggg J7ADDD 31
211371 =:END

300




I1Z-ESOAA-124.0 ;
: PIW124 MCR 6

F 8
00 MIC £600,1204] FEED float1n? po‘n14-Jan-82 Fiche 2 Fframe F8 Sequence 302
. FLOAT .MIC 600,

FLOA
204 HICROZ 1L(03) 14-Jan-82 0:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 301
1204 F & D floating point : ADDD, SUBD

;11372 =xxx(

;11373 ADDD.20:; s HERE WHEN SRC=0 W.R.T. DST AND NOT POLYD
U 0428, 0001,203E,0180,F988,0000,G010 :}}g;é RC[TlJ _Q, RETUARN10 : STORE DST<L> IN RESULT<L> AND EXIT
;11376 ; RRERRRRARRARAAERRANENRRAAA TARNNRNRARAAAARAR A AR RRR
;11377 : +~ Patch no. 031, PCS 0428 trapped toc WCS 1163 ~
211378  ; A AR AR AR AN AR AR RN ARRARNNAARRNRARR AR AR ARY
;11379
;11380 21 . HERE WHEN SR(C=0 W.R.T. DST AND INST IS POLYD
U 0429, 0C00,143¢,01€E0,F800,0000,0010 ;}}gg; . END D_Q, Q_D, SC?, RETURN10 ; PUT RESULT IN <Q,D> & RETURN (12)
111383 ADDD.21:; ; HERE WHEN SRC IS TO BE ALIGNED <32 PLACES
;11384 D_PAL.SC, ; D GETS ALIGNED SRC FRAC <H>
;11385 SC_FE. ;s SC GETS BACK DST EXP
U 079€. 0D00,003C,C9F0,2C00,0081,07A9 :Hggg Q_IpnLr12] ; Q@ GETS DST FRAC <L>
111388 ADDD.22:; : HERE WHEN SRC FRACTION IS ALIGNED
;11389 IDCTO0] D, ; IDLTO] GETS ALIGNED SRC FRAC <H>
- ;11390 D_RLR15], ; D GETS DST FRAC <H>
U 07A9, 0800,003C.C180,  78,0000,0186 ;}}ggg J7ADDD .14 : GOTO ADD FRAC <L>
111393  ADDD.23:; : UGLY STATE
ju 0781, 0003,0028.,01C0,F800,0000,0789 ;11394 ALU_-1, Q_ALU . COULDN'T DO THIS AND SAVE DST<L> IN RCLTZ2]
:} ggg : IN THE SAME STATE
;11397 ADDD.24:; : HERE TO COMPLETE DST ALIGN OF <32 BITS
;11398 D_DAL.SC, ; D GETS ALIGNED DST FRAC <H>
;11399 SC_FE. . SC GETS SRC EXP
lu 0789, 0D00,003C.C9F0,2C00,0081,07BA :}}289 o_IpCT2] ; Q GETS SRC FRAC <L>
111402 ADDD.25:; : HERE WHEN DST FRAC IS ALIGNED
;11403 IDCT1] D, ; STORE ALIGNED DST FRAC <H>
;11404 D_RCLT2], ;: D GETS ALIGNED DST FRAC <L>
U 07BA, (810,0038,(580,3010,0000,0186 ;11405 J7ADDD. 14 ;. GOTO ADD FRAC <L>




12-ES0AA-126.0
PTW124.MCR 6001204 ]
: FLOAT .M.C [600.1204]

; _FLOAT .MIC [600,1204]

MICROZ 1L(03)

F & D floating point : ADDD,

. 0000,033C.C1F0,2C00,0100,0420

0810.,0014,0180,FA78,0010,07CA

081D,0010,0180,FA78,0010,07CA

. 0000,183C,01C0,F800,0000,0678

0c00,033C.C1F0,2C00,0000,0474

081D,0008.,0180,FA78,0010,07DC

081D0,0000,0180,FA78,0010,07DC

C

. 0000,183C,01C0,FA78,0100,067A

L Y PO P SRR NP PO TR S TP TR PO TP SRR T PO TP TR T T T T S TN I L N PR P TN PR PN PR YA PR YR YR YR A R PR FE P R FE PR YR FE TR TR NN N I X1
— i D e wmd cmud ned cond ) ) med cwd cmd el =D b e emd D ) - end b b wnd wad ) D ) b b b e w—) b @D e d cd D wnd WD b D cad b - - w-—d
e e cred end e wmd wmed cemd mad ) b wed b cmd wmd = b cwd b c—d aud ) o m—) b b D ved b b o b cwd med cd wd wd e e = ced wd wd D D wad b b o cd b
P N N R N A A A S T Al o u D I N g A Y o F O A Y a2 AR 2l 2D 2R D Al o AW AW L L 3 i L 8 o
VNAVANNNN S B B S BB DSBS NWWWWNWNWWNNI N RN RN FIP IRIN) = b b b b bt b 2 = O O
B0 NN I AR — OO CO NN B NN = OO O NN IS R = SO 00 O A & VR = © 0 00 NN N S WA — © O 0

. 001F,0000,01¢3,F800,0010,07€5

6 8
FRD float1n? po1n}g- Jan=82

14~Jan-82

Fiche 2 Frame G8 Sequence 303

VAX11/780 Microcode : PCS 01, FPLA 0Z, W(CS124 Page

;COME HERE FROM ADDD.14 AFTER ADDING LOW-ORDER FRACTIONS WHEN REAL OPERATION

N IS SUBTRACT WITH UNEQUAL EXPONENTS OR ADD.
ADDD.26:; H
D_Q, ; D GETS ALIGNED DST FRAC <H>
Q_IDCTO0]. s Q GETS ALIGNED SRC FRAC <H>
FE_SC, : FE GETS EXP
c37? ; HAVE TO ADD 1 MORE FOR FRAC <H>'S?
=0t ; :
D _D+Q ; ADD ALIGNED FRAC <H>*S
LAB RfR1SJ. CLK.UBCC, ; LATCH RESULT FRAC <L>, SET ALU.Z ON FRAC<H>
J/ADDD .27 H
21 :
D_D+Q+1 ; ADD ALIGNED FRAC <H>'S PLUS 1
= END LAS R[R1SJ CLK.uBCC ; LATCH RESULT FRAC <L>, SET ALU.Z ON FRAC<H>
ADDD.27:: H

Q_LA,
ATU?, J/ADDD.31

Q GETS RESULT FRAC <L>
GOTO NORMALIZE (UNLESS FRAC<H>=0)

;COME HERE FROM ADDD.16 AFTER SUBTRACTING LOW~ORDER FRACTIONS
SWHEN REAL OPERATION IS SUBTRACT WITH EQUAL EXFONENTS.

ADDD.30:6
Q_IDCTO],
c31?

=0» :O—

D D“Q-1o
cCk.usCC
LAB RCR153.
J/ADDD. 32
21
D p-a,
cCk.uBCC
LAB_RLR151
=;END
ADDD.32::;
FE_S
Q R[R1SJ
Afu?

=1010 ;00
SDONOT .SD,
cCk.UBCC

J/ALDD. 35

Se %e Ba b,

LI KN N P

LI RIS Y LI N O

LI L IS I

D GETS ALIGNED DST FRAC <H>
Q GETS ALIGNED SRC FRAC <H>
HAVE TO SUB 1 MORE FOR FRAC <H>'S?

DST FRAC <L> < SRC FRAC <L>
SUB ALIGNED FRAC <H>'S PLUS 1
CLOCK ALU.N BIT

LATCH RESULT FRAC <L>

DST FRAC <L> .GE. SRC FRAC <L>
SUB ALIGNED FRAC <H>'3

CLOCK ALU.N BIT

LATCH RESULT FRAC <L>

SAVE DST EXP IN FE
Q GETS DIFF FRAC <L>
IS DIFF NEG?

NEG DIFF FRAC, NEG SIGN
NEG FRAC <L>
CLOCK IN ALU.Z BIT




12-ESOQAA-124.0 : FLOAT .MIC [600,1204] F&D floatm? pom qh Fiche 2 Frame H8 Sequence 304
: PIW126 .MCR 600,7204] MICRO2 1L(03)  14-Jan-82 VAX11’780 mcrocode PCS 01, FPLA OE, WCS124 Page 303
. FLOAT .MIC £600,12041 F&D floating point : ADDD,
;11459 ALL ADDS AND SUBTRACTS CONVERGE IN ONE OF THE NEXT TWO STATES.
:} %Zg? : EMODD ALSO ENTERS HERE TO NORMALIZE AND PACK ITS FRACTION RESULT.
211462 =1011
:11463 ADDD.31:;01 : RESULT FRAC <H> IS NOT 0
$11464 SC_SHF.VAL, ; POS DIFF, NORMALIZE RESULT
111465 D_DAL. . : D GETS NORMALIZED FRAC <H>
U 0678, OE00,003C.0180.F80C.008C.567E8 .-Hzgf?: J7ADDD. 36 :
211468 =1111 ;11 ; RESULT FRAC <H> IS 0
111469 §C_SC-K[.201, > ADJUST EXP
111470 FE sc-xt 201, ¢ COUNT THE DUMMY LEADING O
111471 * SET FRAC <H>, CLR FRAC <L>
U 067F, 0C00.003C,75F8,F800,0184,A678 Hf’.;% D J7Aonb.31 :




1 8
1Z7-ESOAA-124.0 ; FLOAT .MIC [600,1204] FRD floatin? poinl4-Jan-82 . Fiche 2 Frame I8 Sequence 305
; P1W124 .MCR 600,1204] MICRO2 1L(03) 14=-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 304
: FLOAT .MIC [600,1204] F&D floatina point : ADDD. SUBD
;11476 ADDD.33:: :
: 11475 D_NOT.D,CLK.UBCC, : 1°'S COMP OF FRAC <H>
U O7ES, 0801.0128,0180,F200,0010,042C 1%2;9 2% ; IS LOW FRAC ALL ZEROS?
478 =0 .0 :
U 042C, 0000,183C,0180,F800,0000,0678 Zgg ALU?.,J/ADDD.31 IS DIFF ZERO?
481 21 H
482 D _D+xk[.1], . YES, FRAC <L> = 0, MAKE 2'S COMP OF FRAC <H>
U 042D, 0819,0014,0580,F800,0000,0678 483 JZADDD . 31 :
23? =;END
486 ADDD.36:;--- ; COME HERE WITH FRAC<H> NORMALIZED
487 RCR15]1.D, ;. SAVE FRAC <H>
U O7E8, 0C01.003C,01F8,FAF8.,0000,07F5 233 D_Q.O_U s SETUP FOR NORMALIZE FRAC <L>
490 . :
491 D_DAL.SC, : NORMALIZE FRAC <L>
492 SC_FE,FE_SC, s SC GETS EXP, FE GETS #0OF LEADING ZEROS
lu 07FS, ©p00,003C,01C0,FA78,0181,07FE 232 Q_RCR151] ; Q GETS BACK FRAC <>
495 N .
283 SC SC-FE, ;. EXP_EXP - #OF LEADING ZEROS
lu 07FE, 0C01.003C.01F8,FAF8,0080,A806 498 RIRISI_D :
500 :
501 LAB RCR15], ; LATCH FRAC <L>
502 ALU LA[ORJD CLK.UBCC, ; CHECK IF RESULT FRAC'S ARE ZEROS
U 0806, 001C.2030,7D80.FA78,0114,680A 28:2 FE R[ 181 ; SET FE TO 24. FOR PACKING DOUBLE RESULT
505 ; ;
506 k[C.80]. PRESET SLOW CONSTANT FOR ROUNDING
U O80A. 0000.,013C,4180.F800,0000,0440 ggg 2? RESULT FRAC'S = 0?
509 =0 ;0 RESULT FRAC'S .NE. O
510 Q _LA+KL. 80] ADD BO(HEX) FOR ROUNDING
511 C[K wBC( CLCIR 1~ FOR CARRY IF ANY
J 0440, 0018.0014,41C0,F800,0010,03FC g}% J/PACKD GJITO PACK DOUBLE FLOATING RESULT
i514 21 RESULT FRAC'S = 0
1515 SC K[{ZERO], RESULT SET TO O
1516 RCTT1] K[ZEROJ D_0,
1517 SET.CCTINST), SET COND CODES
U 0441, 0F18,D738,1980,F988,00F4,644C }g}g STATEO? SEE IF WE WERE CALLED FROM POLYD
1520 =x=xx(
1521 :0 NCT CALLED FROM POLYD
U 044C, 0000,003€,0180,F800,0000,0010 }g.%% RETURN10 WHAT A WASTE
1524 21 CALLED FROM POLYD
U 04D, 0000,C0O3E,0180,F800,0000,0012 }ggg ~END RETURN1Z2 TREAT AS A NON-UNDERFLOW




U O80E,

U 0816,

U 04AC,

U O4AE,

U O81E,

U 0546,

U 0547,

U 054E,

U 054F,

U 0557,

U 055F,

17-ESOAA-124.C ; F
; P1W126 .MCR 600,1204]
: FLOAT .MIC [600.1

2041

081F,2000.0180.F800.001Q‘0816

001F,0300,01C0,F800,0000,04AC

0019,2000,95C0,F800,0000,04AE

0000,003C.8D80,F800,0094 ,881E

0000,123C,7580,F800,0095.8546

0010,003A,0180,F800,0083,0010

0010,003A,0180,r800,0083,0010

0€00,123C,75F8,F800,0084,8557

0c33,1228,75C0,F800,0084,8557

0p10,003A,0180,F800,0083,0021

0810,003A,C1F0,2C00,0083,0031

LOAT .MIC [600,1204]
MICRO2 1L(J3)
F & D floating poirit

LIPS TP TP TP TP TR TR T T IO T IR IS PO PO RS IO PR IS IR MO PO Y R R R R R R R E AR N E N T I A TE TE A TE TR R N P
— d d d d b d b b d e D d b wemd b d b e wd b sd o v d e wad wd 2 d b D ved D b md oD d o b e b end b D b o D e
b e e ek rd b o ond d wrd o md wed wd b d b ed b md ond b e s d nd D cd cd ) d cnd e b D ed e d b d b cd e e b b wod d b b
vl il i o i i i v i o i

-
—
i
N
~

28

R

Se Ve %o Vs 8,

NN

CO00 NN NN = OO0~

OO NEB BB BB
N W)= OO0 NN =

gOO*

NNNNNNNNNVNOONO
CONOWN NN O000~N

J 8
FED floatin? poinl4=-Jan-82
14=Jan-82 715:30
: ADDD,

LA TR TR X

NOTE :

ALNNEG:

=0«

ALNPOS :

=0110

=;END

=01
ALN.O1:

eqguence 306

Fiche 2 Frame J8 S
: PCS 01, FPLA 0E, WCS124

:16 VAX11/780 Microcode

SUBD

ADDD/SUBD Al iGNMENT SUBROUTINE

ENTER FROM ADDD.10 SRANCH TARGETS WITH <Q,D> = FRACTION TO BE ALIGNED,
FE = SC = AMOUNT TO ALIGN IT, LC(EXP) = LARGER OF (SRC EXP, DST EXP)
ENTRY IS AT ALNNEG IF <Q@,D> SHOULD BE NEGATED FIRST, ELSE AT ALNPOS.

THERE ARE SEVERAL RETURN POINTS:

RETURN10 EXP DIFF < 32 - D HAS ALIGNED FRAC<L>, SC HAS LC(EXP)
RETURNZ1 32<=EXP DIFF<64 - <Q,D> HAS ALIGNED FRAC, SC HAS LC(EXP)
RETURN31 EXP DIFF > 63 - <Q,D>=<BIG _OP<H>,SRC FRAC<H>>, SC=LC(EXP)
MAX EXP DIFF IS &5 (INSTEAD OF THE USUAL 57) BECAUSE POLYD USES ADDD

Page 305

D_0-D, CLK.UBCC * NEGATE FRACTION - LOW ORDER FIRST
a_0-a, C31? * NEGATE HI-ORDER AND CHECK FOR BORROW
;0 : BORROW

Q_a-k[.1] : OK, BORROW'

;1 :  NO BORROW

SC_SC+KL.1FY, CLK.UBCC - SET EALU.N IF EXP DIFF => 32

SET EALU.N IF EXP DIFF > 63

EALU_SC+K[.20], CLK.UBCC.:
% :* RESTORE ORIG EXP DIFF, TEST DIFF=>32

ST_FE. EALU? :

;00 ; EXP DIiFF < 32, FRACTION POSITIVE

D_DAL.}C, SC_LC(EXP), . D GETS LOW-ORDER ALIGNED FRAC
S RETURNL10] :

01 ; EXP DIFF < 32, FRACTION NEGATIVE

D_DAL.SC, SC_LC(EXP), =

NEGATIVE SCHMEGATIVE = LET THE CALLER WORRY
RETUBNL10]

EXP DIFF => 32, FRACTION POSITIVE
SHIFT FRACT 32 PLACES RIGHT, REDUCE AMT BY 32
TEST IF EXP DIFF > 63

EXP DIFF => 32, FRACTION NEGATIVE
SHIFT FRAC 32 BITS RT, REDUCE SHFTCT BY_32
SIGN-EXTEND FRACT, TEST IF EXP DIFF > 63

;10 :
SC_SC+k[.20]1, p_Q, @O0, :
EACU.N?, J/ALN.D1 M

;11
SC_SC+k[.20], D_Q,
ALO_-1, Q_ALU, EALU.N?

;0 ;. 32<= EXP DIFF <= 63

D_DAL.SC, SC LCCEXP), ; <Q,D> HAVE ALIGNED SIGN-EXTENDED FRACT
RETURNL21] ; SC HAS BIGGER EXP - RETURN

1 : 63 < EXP DIFF

D_LC, SC_LCCEXP) : HOPELESS - D GETS BIGGER OPERAND<H>,

Q_IDfTOJ, RETURNE313 ; SC GETS BIGGER EXP, Q GETS SRC FRAC<H>




K 8
1Z-ESQAA-124.0 ; FLOAT .MIC [600,1204] FED float1n? poinl4~Jan-82 . Fiche 2 Frame K8 S nce 307
: P1W124 . MCR 600 1204] MICRO2 1L(03) 14~Jan-82 30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 306
: FLOAT .MIC £600,1204) F&D floating point : MULD
;115729 .T0C ' F 8 D floating point : MULD''
;11580
;11581 ;MULD,
511582 ENTER HERE AT B.FORK WITH SRCO IN <RCO, D>, R IN LA, LB.
;11583 LEAVE HERE WITH SRCO IN <RCO, @>, DSTO IN <RC1 0> T0 GOTO SAME FLOW
;11584 AS =, t=nen,
:11585
;11586 228: : :
;11587 STATE_K[ZERO], : CLR POLYD FLAG
211588 RCLT1I_LA, : RC1 GETS DSTO <H>
U 0228, 0000,003C,19€0,F988,1404,6325 :}}ggg Qb . 9O GETS DSTO <L>
211591 =0xxxx ;0 ;
;11592 D_R(PRN+1), : D GETS DSTO <L>
;11593 STATE_KLZERO], ;s CLR FLAG FOR POLYD
U 0325, 0800,003D,1980,F860,1404,7003 Hggg CALL,J/mULD.00 ;  CALL MULD SUBROUTINE
;11596 21 : RETURN WITH RESULT IN <D, RCT>
;11597 R(PRN) _D. ;s STORE RESULT <H>
U 0335, 0001,003C,0180,F808,0000.0796 .Hggg END J/ADDD-P ; COTO STORE RESULT <L>
211600
;11607
211602 ;DOUBLE FLOATING POINT ARETHMETIC MULD.
;11603 ENTER FROM DP WITH SRC OPD IN <RCO, @>, DST OPD IN <RC1, D>.
”gg’so sALWAYS YIELDS NORMALIZED AND ROUNDED RESULT.
;11606 38C:
;11607 MULD: :
;11608 STATE KLZERC], : CLR FLAG FOR POLYD
U 038C, 0000,003D,1980,F800,1404,7303 ”2(1)(9) CALL,J/MULD.00 . CALL MULD SUBROUTINE
;11611 39C: 21 :
U 039C. F000,003F,01F0,F847,0000,0300 ;11612 WRITE.DEST,J/WRD ; WRITE RESULT




L 8
ZZ-ESOAA-124 0 ; FLOAT .MIC [600,1204] FED floatin?spoin14-Jan-82 Fiche 2 Frame L8 Sequence 308

: PIW124 .MCR 600,1204] MICROZ 103  14-Jan-82 :30:16 VAX11/780 Microcode : PCS 01, FPLA 0E, WCS124 Page 307
: FLOAT _MIC [600.1204] F &0 floating point : DIVD
11613 .10C ' F & D floating point : DIVD'’

:DIVD,
:ENTER HERE AT B.FORK WITH SRCO IN <RCO, D>, R IN LA, LB.
:LEAVE HERE WITH SRCO IN <RCO, Q@>, DSTO IN <RC1, D> TO GOTO SAME FLOW

;AS K=k, K=kek

229: : H

RCLT1I_LA, * RC' GETS DSTO <H>
[u 0229, 0000,003C.01E0,F988,0000,082A Q_ i Q GETS DSTO <L>
U 082A, 0800,003C.0180,F860,0000,0360 D_R(PRN+1) : D GITS DSTO <L>
=0 %xnx
;0
RC[TéJ D. SAVE DSTO <L>

st KC£.101. SC GETS 16. FOR SWAP WORD OF FRAC <L>

Q, * D GETS SRCO <L>
CACL,J/DIVD.S : CALL DIVD SUBROUTINE

U 0360, 0C€01,003D,6580,F980,0084,6608

21 : RETURN WITH RESULT IN <D, RC1>
ALU_D,N8Z_ALU.VEC O, ; SET COND CODES N,Z
WORD.PSL.V?,J/ADDD .M ; GOTO STORE RESULT <H,L>

INWWNW NN AN NI NI N NI NININI NI N = b b cd b b
ARIH W = OV NO NS WA= O 000 NN

U 0370, 0001,5A3C,0180,F800,0050,00FC

(ot oot aY oot Yo Yo Yo Yo Yo Yo Yo X0 Yo Yoo o Yo Xo o lonoal ol d e pd o]

L I IR T P O R N I I S P I I T T R T T P T R P T N N N T PR PN P P T N T T T PN PR TR PR PR TR PR TR TN XN PR
— d wmd nd ) and cmd d b wad e wred d b b ed e b ad b wed v med D wmd aod b D o ol cod eved D b b b b wnd b - cnd cd b e wnd cod wmd b wd
e e cnad e wed wmd b amd wd wnd b b o b wmd ) d wd wad b cd and wwd cud wnd wmd wnd cnd ol wd b od b cwd wmd b b b b b w=b wmd b cnd cod cnd wnd ond wd

37 =;END
38
39
640 ;DOUBLE FLOATING POINT DIVD.
641 ENTER FROM DP WITH SRC OPD iN <RCO, Q@>, DST OPD IN <RC1, D>.
642 :QUOT = DST/SRC = <RC1, D>
222 ;ALWAYS YIELDS NORMALIZED AND ROUNDED RESULT.
645 38B:
646 DIVD: :
647 RC[T6J _D, : SAVE DSTO <L>
648 ; D GETS SRCO <L>
649 st KC.103, ; SC GETS 16. FOR SWAP WORD OF FRAC <L>
U 0388, 0C01,003D,6580,F980,0084,6608 2?? CACL, J/DIVD.S ; CALL DIVD SUBROUTINE
652 398: ; :
653 ALU_D_N&Z ALU.VEC_O, : SET COND CODES N,Z
U 0398, 0001,5A3C,0180,F800,0050,005¢C ggé WORD ,PSL.V? ; HAS TO RESET PSL<V>?
656 =110* ;0 . NO:
U 005C, FOMD,003F,01F0,F847,0000,0300 ggg WRITE.DEST,J/WRD ;. WRITE RESULT
659 21 . YES:
660 SET.V : RESET PSL <v>
U O0SE., FO00,003F ,01F0,F847,0020,0300 gg; END URJTE DEST,J/WRD ; WRITE RESULT
=;EN




Fiche 2 Frame M8 Sequence 309

M 8
2Z-ESOQAA-124.0 ; FLOAT .MIC [600,1204] FELD floatin? poinl4-Jan-82
5: VAX11/780 Microcode : PCS 01, FPLA OE, WCS12«

F
: PTW124.MCR 600, 1204] MICRO2 1L(03)  14=Jan-82 30:16
: FLOAT .MIC [600,1204] F &D floating point : DIVD

;11663 ;DOUBLE FLOATING POINT DIVD ROUTINE.
;11664

Page 308 ;

;11665 ;ALGORITHM: NON-RESTORING DIVIDE IN TWO LOOPS, ONE FOR THE FIRST 32 BITS
229 : OF QUOTIENT AND ONE FOR THE NEXT 26 BITS.
668 ;INPUTS: RCLTO] = SRC<H>
669 D = @ = SRC<L>
670 RCLT1] = DST<H>
671 RCLT6] = DST<H>
2;% : SC = 10 (HEX)
674 :OUTPUTS: D = PACKED ROUNDED QUOTIENT<H>
675 RCLT1] = PACKZD ROUNDED QUOTIENT<L>
g;g : CONDITION CODES AND IDLCES] SET UP FROM QUOTIENT
678 :TEMPORARIES: RLR15], RCLT2], RCLCT3], RCLT4], RCLT5],
679 IDCTO], IDCT1], IDCT2], IDCT3], IDLT4],
680 : sso SDI Qt FEo IJA' tjav LC
gg} : (RCR1J IS USED INTERNALIY, BUT IT IS SAVED FIRST & RESTORED AFTER)
683 :RETURNS: RETURNS @ 10
684
685 =00
686 DIVD.S: ;00 ;
687 RCLT31. D, ; SAVE SRCO <L>
688 D _DAL.SC, : SWAP WORD OF SRCO <L>
89 ST K[.FFF9], ; SETUP SHIFT AMOUNT -7
U 0608, 0D01,003D.BD80,F998,0084,66CA 9? CALL ,J/UNPACK ; CALL UNPACK DOUBLE FLOATING PT OPERANDS ROUTINE
2 ;01 RETURNT, SRC = 0, DST MAY BE 0
3 D_KL.8000], DIVISOR IS 0, NO DIV

U 0609,

U 06CA,

U %w'

U 082E,

U 0832,

0818,4038,4580,F800,0050,0470

0F18.003A,1980,F988,0050,0010

0800,003C,D184,3€08,0081,082¢

0001,203C.CD83,3EF8,0000,0832

0003,003C,D1F0,2E78,14(8,6836

f= e dle] OO

=

=;END

olelololololel OO 00O

IR TR IR R IR IR TR T T T TR TR T R T I S e e I e e e P T T P P P PR PN PR TN P PR R P TS PR PR PR PR TR YR FE TR PR P PN TN )
b cod cd e v v wmd b e e b wed b e wed wad wd cmd w=d wd cwd b mad wd cd o b o) wed b e wd ) b - b b D b e b b b v e cmd emd wd wnd
b card cd v cuned wned cnd s wrd srnd e b wnd cnd wmed wd wnd wd d wm b cmd cnd wnd b wrd b e v wd wd wed cand wd ced b e vad wd b cnd D wod cmd wed vad wod b cod wwd

NNNNNNNNNNNNNNNNNAACCOROOCONROCONONON

NS WA= OV NS W =000 NN S

—d b b wd e b b OO

NEZ_ALU.VEC_0,WORD,
J/DIVD. 20

10

RCLT1] _k[ZERO], D_O,
NeZ_ALD.VEC_O,
RETORN10

IDCT41 D,
D_RCR1T,
sB_Ss, SC_FE

a_IDC74]
LAB RCR16],
STATE_O(A)

e Be S0, e %o e v, ®e Be %o N,

e Wy Ve N,

L I Y WY

COND CODES SET BY D'END

RETURNZ2, SRC.NE.O, DST = 0
RESULT QUOTIENT IS O

COND CODES SEY BY D'END
GOTO WRITE RESULT

RETURN3, SRC.NE.0, DST.NE.O
SAVE DST (D'END) FRAC <L>

D GETS R1

SD, SC GET RESULT SIGN, EXP

FIX RESULT SIGN
SAVE R1
GET SRC (D'SOR) FRAC <L>

Q GETS DST (D'END) FRAL <L>
LB GETS SRC (D°SOR) FRAC <L>
CLR POLYD FLAG




N 8
I17-ESOAA-124.0 ; FLOAT .MIC [600,1204] FED float1n? po1n14—Jan- 2 . Fiche 2 Frame N8 Sequence 310 .
; PIW124 MCR 600,1204] MICRO2 1L(Q3) .14-Jan-82 5:30:1 VAX11/780 Microcode : PCS 01, FPLA OE, W(CS124 Page 309
: FLOAT .MIC [600,1204] F & D floating point : D'VD
Nz : ;
;11718 Q_IDLTO], ; Q GETS D'SOR FRAC <hH>
U 0836, 0001,203C,C1F0,2E88,0000,083A :}};}8 RIR1]_Q ; R1 GETS D'END FRAC <L>
;721 : |
211722 RCLT4] Q, ;s RC&4& GETS D'SOR <H> g
U 083A, 0001,203C,C5F0,2DA0,0000,083€ :%};gz Q_IDCTT] ; Q GETS DST (D'END) FRAC <H>
$11725 : ;
U 083E, 0000,003C,0180,F888,0000,084E :}};Sg LA_RA[R1] ; LATCH D'END FRAC <L>
211728 ; H
211729 SC_Sc+k(. 801, : ADD EXP BIAS 1¢8. TO RESULT EXP
:11730 0D.&. Q0 D GETS D'END FRAC <H>, (LR QUOT BITS
211731 Ll' ncrn.’l&m {LA-LB). LEFT..LC GETS D°'SOR<H>, R1 GETS IMMED D'END FRACKL> ;
211732 S1/ZERO, ; SHIFT IN ZEROS
U 084k, 0C2C.0000,4778,FBAO,00F4,8852 .Hzgz SET. CC (LONG) ;. SET PSL<N,C> BITS
s11r
;11735 : -
211736 ALU_DCINST.DEPILC, ;. 3UBT HIGH FRATS
;11737 D_ALCU.LEFT, SI/DIVD, ;
211738 Q_Q.LEFT, ;> SHIFT IN QUOT BIT
211739 LA_RA[R1], . LATCH D'END FRAC <L>
, ;11740 CLR.UBCC ; FLAG FOR NEXT OPERATION, + OR -~ i
U 0852, 0821,000C,5028,F888,0114,6861 :}};2; FE_ C.1€3 ; SET LOOP C7 FOR 31 LOOPS ;
;11743 : - ;
211764 Sc_FE,RCLT2I_KLSC1. ; SC GETS 30., SAVE RESULT EXP IN RC2 i
U 0861, 0018.0338,1D80,F990,0081,0480 ;%};22 c372 ;: +O0R -7 :
211747 =0% ;0 : !
11748 LC_RCLT4IR1_(LA+LB).LEFT,; R1_GETS_IMMEDIATE D'END FRAC <L> ;
111749 SI7ZERO, :""SHIFT IN ZEROS |
211750 SET.CC(LONG), : SET PSLCN,C> BITS |
21751 SC_SC+1, : INC COUNTER BY 1 SINCE 1ST Quot BIT IS O !
U 0480, 002C,0014,0180,FBA0,00F0,C89A :;};g% J/B1vp .08 : GOTO ADD HIGH FRACS |
211754 21 : §
;11755 STATE_K[.80], : SET FLAG TO INC EXP BY 1 i
;11756 I.C RCleJsR‘I (LA-LB). LEFT,: R1 GETS IMMEDIATE D'END FRAC <L> §
211757 SI7ZERO, ; SHIFT IN ZEROS ;
;11758 SET. CC(LONG), ; SET PSL<N.C> BITS
U 06B2, 002C,0000,4180,F8A0,1474,6865 .H;S‘?) END J/DIVD.06 ; GO0 SUBT HIGH FRACS ~
211700 =;
211761  =x0»
11762 DIVD.04:;0 ; FIRST 32 QUOT BITS DONE
11763 SC K[, 1A, ; SHIFT AMOUNT FOR LOWER QUOTIENT 3ITS
211764 RCR15]_a, ; SAVE HIGH QUOT FRAC BITS
. ;11765 Q_0, ; CLR QUOT FOR ADDITIONAL QUOT BITS
U LUsBC, 00N, ~23C ESFE,FAF8,0084,64DC :};;gg €312, J/DIVD.10 ; + OR -~ FOR: NXT QUOT BIT?
;11768 1= : ;
211769 FE K[.8]. s PRE-SET SHIFT AMOUNT
U 04BE, (C000,033r¢,0180,F800,0104,64CC ;%7;;(1) END €372 ; NXT OPERATION, + OKk - ?
; =JEN




B8 9
22-ESQ0AA-126.0 ; FLOAT .MIC [600,1204] FEeD floatm? poinl4-Jan-82 . Fiche 2 Fframe B9 Se ce 31
: P1W124.MCR 60C,1204] MICRO2 1L(03)  14-Jan-82 T15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE. W(S124 Page 310
: FLOAT .MIC [600,1204) F&D floating point : DIVD
;11772 =0« :0 :
211773 LC_RCCT4IBRT_(LA+LB).LEFT,; R1 GETS IMMEDIATE D'END FRAC <L>
211774 SI7ZERO, : SHIFT [N ZEROS
211775 SET. CC(LONG), : SET PSL<N,C> BITS
- :11776 SC_SC-k[.1], :  DECREMENT COUNTER BY 1
U 04CC. 002C.0014,0580,FBAQ,00F4,AB9A ”;;S J/BIVD.08 : GOTO ADD HIGH FRACS
211779 :1 :
:11780 LC_RCLT4IER1_(LA-LB).LEFT,; R1 GETS IMMEDIATE D'END FRAC <L>
211781 SI7ZERO, : SHIFT IN ZEROS
:11782 SET.CC(LONG), : SET PSL<N,C> BITS
U 04CE. 002C.0000.0580,FBAQO,00F4,AB65 .-H;gz END SC_SC-KC.1] : DECREMENT LOOP COUNT
;11785 DIVD.06:; :
211786 ALU_DLINST.DEPILC, : SUBT HIGH FRACS
:11787 0_aACU.LEFT,SI/DIVD, ;
-11788 Q_Q.LEFT : SHIFT IN QUOT BIT
211789 LA_RALR13, : LATCH D'END FRAC <L>
:11790 CLR.UBCC, : FLAG FOR NEXT OPERATION., + OR ~
U 0865. 0831,140C,0028,F888,0010,048C .-H;g} SC.GT.0?, J/DIVD.04 > END OF 1ST LOOP?
:11793 DIVD.08:: :
21179 ALU_D+LC+PSL.C, : ADD MIGH FRACS
211795 D_ACU.LEFT,SI/DIVD, :
:11796 Q_Q.LEFT, : SHIFT IN QUOT BIT
;11797 LA _RACR1], ; LATCH D'END FRAC <L>
511798 CLK.uBCC, : FLAG FOR MNEXT OPERATION, + OR -
U 089A, 0831,142C,0028,F888,0010,048C HZ& SC.GT.0?, J/DIVD.04 : END OF 1ST LOOP?
;11801 =0=
;11802 DIVD.10:; :
©11803 LC_RCLT4I8R1_(LA+LB).LEF T.: Rl GETS_ IMMEDIATE D'END FRAC <L>
$11804% SI7ZERO, : SHIFT IN ZEROS
:11805 SET.CC(LONG), ; SET PSL<N,C> BITS
:11806 SC_sc-k[.1], > DECREMENT COUNTER BY 1
U 04DC. 002C.0014,0580,FBAQ,00F 4, ABA2 ,-Hggg J/BIVD.12 : GOTO ADD LOW FRACS
$11809 21
:11810 LC_RCLT4IER1_(LA-LB). LEFT.: R1 GETS IMMEDIATE D'END FRAC <L>
$11811 SI7ZERO, : "SHIFT IN ZEROS
$11812 SET.CC(LONG), ; SET PSL<N,C> BITS
U 04DE. 002C,0000,0580,FBAQ,00F4,A89E .-Hg}z END SC_SC-k[.1] :  DECREMENT COUNTER BY 1
;11815
©11816 s :
211817 ALU_DLINST.DEPILC, : SUBTP HIGH FRACS
;11818 D_ACU.LEFT, SI/DIVD, ;
$11819 Q GC.LEFT : SHIFT IN QUOT BIT
$11820 LA _RACR1S, : LATCH D'END FRAC <L>
$11821 cuz UBCC, : FLAG FOR NEXT OPERATION, + OR -
U 089E. 0831,140C,0028,F888.0010.04F0 :11822 SC.GT.0?, J/DIVD.14 : END OF 2ND LOOP (LOW QUOT BITS) ?

e et v e e v e 3o e = 0 an d)



f

U 08A2,

U 04FO0,

U 08A6,

U 0204,

U 020C,

U 0470,

U 0471,

77-ESOAA-124.0 ; FLOAT .MIC [600,1204]
;. PTW124.MCR 600512041
. FLOAT .MIC [600.7204]

MICRO2

0831,142(,0028,F888,0010,04F0

0€00,003C,CDF0,2E78,0000.08A6

0000,033C,0180,F800,0000,04DC

0001.,203C,D5F8,FA88,0084 ,68AA

0D10.0038,7080,F910,0186,688A

0800,163C,41€0,F800,0000,02D4

0019,2014,41€0,F800,0010,03FC

0019,2014,41C0,F800,0090,C3FC

0818,003%,4580,F800.0000,0E00

0000,002€,0180,F800,0000,0010

1L€03) .
F & D floating point

cC 9
FEED floatin?spg8n14-Jan-82

Fiche 2 frame (9 Sequence 312

14-Jana?sb 16 VAX11/780 Microcode : PCS 01, ~PLA OE, wW(CS124 Page
:11823 DIVD.12:; H
;11824 ALU _D+LC+PSL.C, ; ADD HIGH FRACS
;11825 D_ACU.LEFT,SI/DIVD, : _
;11826 Q_Q.LEFT ; SHIFT IN WwWOT BIT
111827 LX_RACR1S, : LATCH D'END FRAC <L>
211828 CLR.UBCC, ; FLAG FOR NEXT OPERATION, + OR -
;11829 SC.GT.0? ; END OF 2ND LOOP (LOW QUOT BITS)?
;11830 =x0»
;11831 DIVD.14:;0 ; YES: END OF LOOPS
211832 D_Q,Q_IDLT3], ; D GETS LOW QUOT BITS, Q GETS BACK OLD R1
;11833 LA8_RIR15], ; LATCH HIGH QUOT BITS
;%}g%é J/DIVD.16 ;. GOTO PACKING
211836 21 ;s NO: NOT END YET
;11837 €312, J/DIVD.10 ; GOTO +/- FOR NXT QUOT BIT
;11838 = ;END
211839
;11840 DIVD.16:; :
;11841 RCR1]_Q ; RESTORE R1
11842 SC_K[-63.0_0 : SET TO ALIGN LOW QUOT BITS
;11843
;11844 : ;
;11845 D_DAL.SC, ; SHIFT LOW CUOT BITS TO LEFT
;11846 ST_RCLT2], ; SC GETS RESULT EXP
21847 FE_K[.18] ;s FE GETS 24. FOR NXT SHIFT
;11848
;11849 . :
211850 Q D,D LA,K[.80], ; D GETS BACK HIGH QUOT BITS
;11851 STATE?-4? ; INC EXP BY 1?
;11852
;11853 =0xxx .0 ;
;11854 Q_Q+k[.80],CLK.uBCC, ; Q GETS LOW QUOT FRAC BITS
;11855 J7PACKD ;s GOTO PACKING
;11856
;11857 21 :
;11858 SC_SC+1, ; EXP ADJUSTED BY 1
;11859 Q_0+k[.80],cLK.UBCC, ; Q GETS LOW QUOT FRAC BITS
;11860 J7PACKD ;. GOTO PACKING
;11861 =;END
;11862
;11863 =0
;11864 DIVD.20:;0 H
;11865 D_K[.80001], ; FP -0
;11866 CALL,J/DIVBYO ; GOTQ SET CES FL DIV BY O
;11867
;11868 1= :
;11869 RETURN10 :
;11870
;11871 ; REARNARRRARAA N AR AR AR AR A AR AR AR AR AN RN R RN AN AR
;11872 . * Patch no. 071, PCS 0471 trapped to WCS 1190 =
JT1873 o A A A A A AR R AR TN AN NN AARR AR NN AR RN R AR AN AR
;11876 =;END




[

U 0886.

U O8DA,

U 08DE,

U 08FD,

y o911,

U 93E3,

U 03€7,

72-ES0AA=124.0
: PTW124.MCR 6001204
: FLOAT .MIC [600,12041

MICRO2

0001,203C,65E0,FAF8,0084,68DA

0D00,003C,B9CD,FA78,0884 ,68DE

0D00,003C,5DEO, +800,0084,68FD

0000,003C,0180,FA78,0018,6911

0€01,123C,C5F8,30A8,0000,03E3

0000,003€,0180,FA78,0083,0002

0F18,CU34,1980,F9a8.0084,6001

: FLOAT .MIC [600,1204]

1L(03)

F 8 D floating point

BN —=2OVONOWNEBWN=O VN NAD™NAWNN—=O

NN =R —m D D m b D2 00000)

F & D floatin

14~-Jan=-82

.TOC "
s INPUTS:

L4

;OUTPUTS :

: TCPORARIES:
sRETURNS :

(4

UNPK : :

D 9
? poinlé=Jan=-82
5:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, W(CS124
: UNPACK ONE DOUB' E OPERAND

Fiche 2 Frame D9

F & D floating point : UNPACK ONE DOUBLE OPERAND'’

C = OPERAND<H>
D = OPERAND<L>
SC = EXPONENT

SS = SD = SIGN
IDCT1) = RCLT5] = HIGH FRACTION WITH NORMALIZE BIT
D = LOW FRACTION

RCR15], LA, LB

RETURNS @ 1 IF OPERAND = 0
RETURNS @ 2 IF OPERAND NON-ZERO

RLR1
Q

x15]
D,SC

- ¢ R15 GETS OPR<H>
“kf.103 : READY TO SWAP OPR <L> WORD

UNPK.1:
DAL .

S¢C

LOW FRAC WORD-SWAPPED

b :

ST k[.19], : FOR FRAC <H> ALIGN
Q_RCR1SJ(FRAC) : OPR FRAC <W>
S3_5S.XOR.ALU158S"_ALU15.; SET SS/SD

CHR.FLT.OPR ;" CHECK FOR OPR = -0

D_DAL.SC : RIGHT JUSTIFIED FRAC <H>
Q_p,5C_kE.73 : SET FOR LEFT JUSTIFIED FRAC <H>
D DAL.SC, : D GETS UNPACKED FRAC <H>

EALU RCR15J(EXP), : CLOCK IN IF O EXP

cLk.08cc :

10CT13_D,RCLTSI_D,

STORE UNPACKED FRAC <H>

Se 8o vy N,

Sequence 313

D_@,0 0, READY FOR FRAC <L>
EALU.2? EXP 0?

=x011 ;0 ; NO: EXP NE. O
D_DAL.SC : D GETS UNPACKED FRAC <L>
st_RLRISI(exp), * SC GETS EXP
RETURN2 :
;1 YES: EXP = 0
RCCT5] _K[ZERO1,D_O, RESULT 0

=.END

SC_KCZERO],
RETURN1

S %o W, N,

Page 312 |




e e e e - e

E 9
1Z-ESOAA-124.0 ; FLOAT .MIC [600,1204] FED float1n? po1n14-J -82 he 2 frame E9 Sequence 314

"VAX11/780 Mvcrocode PCS 01, FPLA CFE, WCS124 Page 313 |

F

; PTW124.MCR 600,1204) MICRO2 1L(03)  T4-Jan-82

. FLOAT .MIC [600.1204] F & D floating point : CVIBF, cvrur CVILF
:}}ggg .T0C " F & D floating point : CVIBF, CVITWF, CVTLF''
11927 CVIB/W/LF (4C/4D/4E) SRC.RX, DST.WF

1928 ENTER HERE AT B.FORK, WITH D CONTAINS SRC

930 24F: : : |
931 CVTBF: D_D.SXTLINST.DEP],Q 0. SIGN EXT SRC TO D ‘
932 SET.CCCINST), SET COND CODES

933 CLR.SDRSS, ASSUME POSITIVE RESULTS

934 SC_KC.A0), SC SET TO BIAS 128 + SHF 32. i
935 IRT? IS IT CVTLF? X

937 =10 :0 ; NO: IT IS CVIBF/CVTWF
938 CVTBF.O:IF)EBSC-SHF.VAL, ADJUST EXP FOR NORALIZATION

LI O PN T W

U 024F, 0802,C93C.25FF ,F800,00F4,65BA

e Se e

I N P P P P PR P P R YR R A PR TR YR IR A R YR TR TR YR TR A TR R TR PR LR

1
1
11
11
11
11
11
1
1
i
11939 AL . NORM, D GETS NORMALIZED FRAC
U 05BA, OE0O,0D3C.0180.F800,010C,A610 }%gz? SIGNS?,J/CVTBF.1 BEN ON D.NE.O, D[C313]
11942 21 : YES: CVTLF
U 0588, 0000,0D3C.0180,F800,0000,0650 ngz END SIGNS?,J/CVTLF.2 ;s TEST SRC SIGN AND ZERONESS |
11945
11946 =00 :CO ;. CONSTRAINT FOR SIGNS; ALSO C31 (SEE CVTBF.S5+2)
U 0610, FC00,003F,01F0,F847,0000,0300 }}gzg CVIBF.1:D_Q, WRITE.DEST ; SRC=0 (OR NO OVFILC ON ROUND - SEE CVTIBF.5+2)
11949 =10 ;10 : 5
11950 EALU_FE,D_PACK.FP, : SRC IS POS: D GETS PACKED FP RESULT :
U 0612, F808,0038,01F0,F847,0000,6300 }}gg; w. JTE.DEST ; GOTO WRITE RESULT i
11953 : 1 N :
11954 D 0-D, ; NEGATIVE SOURCE. MAKE IT POSITIVE ?
11955 sb NOT SD, s SET RESULT SIGN i
J 0613, 081F,2000,0183,F800,0000,058A 1%829 END J/TVIBF.0 ; NORMALIZE AND STORE THAT |




9
1Z-ESOAA-124.0 . FLOAT .MIC [600,1204] FED floatm? po1n14- n-82 . Ffiche 2 Frame F9 Sequence 315
: PIW124.MCR 60012041 MICRO2 1L(03) .14-Jan- VAX11/780 Microcode : PCS 01, FPLA OF, WCS124 Psge 314 |
: FLOAT .MIC [600,12041 F &D floating point : CVIBF, cvrur CVILF ‘
;11958 :HERE FOR CONVERTS OF LONG TO FLOATING, WHICH MUST ROUND IF
;Hggg * THE SIGNIFICANT BITS OF INTEGER DO NOT ALL FIT IN THE FRACTION.
$11961 =00 ;00 : D.EQL.0
U 065G, F000.003F,01F0,F847,0000,0300 Hgg% CVTLF.2:WRITE.DEST > SRC ZERO
111964 =10 ;10 ; D.GTR.0
211965 CVTLF.3: sc sc-sur VAL, : SRC POS: ADJUST EXP FOR NORMALIZATION
111966 . * D GETS NORMALIZED FRAC
;11967 Kt : PRESET KMX FOR SK FOR ROUNDING
lu 0652. 0E0O,183C.4180,F800,008C.A567 'ﬂ% D. svres7 J/CVTLF .4 : BEN ON D.NE.O, GOTO ROUNDING
111970 ;1N : D.LSS.0
111971 D 0-D, * NEGATE SOURCE
111972 sB_NOT.SD. : SET SIGN FLAG
U 0653, 081F,200C,0183,F800,0000,0652 :11973 J/TVILF.3 *  THEN NORMALIZE
11878 =EV
: !
211976 =0111 ;0 : D<31:24> .EQL. O (RO NDING UNNECESSARY) i
211977 CVTLF.4:EALU_SC.D_PACK.FP, > PREPARE RESULT f
lu 0567, F808.0038,01F0,F847,0000,0300 .-Hg;g WRITE.DEST % STORE IT
111980 :1 :
111981 D D+K[.801,CLK.UBCC,  : ROUND THE FRAC ;
U 056F. 0819,0014,4180,F800,0110,C915 ;Hggg END FE_SC+1 ¢ INC EXP YO FE IN CASE CARRY FROM ROUNDING §
111984 |
111985 : |
111986 EALU SC.Q PACK.FP, : PACK RESULT FP AS IF THERE IS NO CARRY !
U 0915, 0008.0338,01C0,F800,0000.0610 :11987 €312 J/CVUTBF.1 * BEN ON ALU<C> |




SN U .

G 9
2Z-ESOAA=124.0 ; FLCAT .MIC [600,1204] FED floatin?spgan}g-Jan-BZ Fiche 2 Frame G9 Sequence 316

: PIW124 .MCR 600,1204] MICRO2 1L(03)  14-Jan-82 VAX11/780 Microcode : PCS 01, FPLA OE, W(S124 page 315 |
: FLOAT .MIC [600.1204] F §&D floating point : CVIBD, CVTWD, CVTLD

;}}333 .T0C F & D floating point : CVIBD, CVTWD, CVILD'’

211990 CVIB/W/LD (6C/6D/6E) SRC.RX, DST.WD

11991 :ENTER HERE WITH SRC IN D

11992

11993 2CC: : :

11994 CVTID: D_D.SXTCINST.DEP],Q_0, : SIGN EXT SRC TO D

11995 SET.CCCINST), : SET COND CODES

11996 CLR.SDESS. s INIT RESULT SIGN TO POSITIVE
U 02CC. 0802,C03C.,25FF ,F800,00F4,6919 }}33; SC_KL.A0] : SC SET TO BIAS 128 + SHF 32

11999 : 2

12000 RCCT1] 0. : ASSUME ONLY 24 BITS OF FRACTION

12001 FE_K[.8], ; GET CONSTANT FOR RECOVERING OTHERS
U 0919, 0003,003C.0180.F988.0104,6668 %%88% SIGNS? : TEST FOR SRC 0, +, OR -

12004 =00 : ; D .EQL. O
U 0668, FO00,003F,01F0.F847.0000,0300 }%882 WRITE.DEST.J/WRD : EASY CASE

12007 =10 D .GTR. 0

12008 CVTID.1:D DAL.NORM,

NORMAL IZE FRACTION
FE_SC-SHF .VAL,

CALCULATE EXPONENT

Ve Ve Vg % 0

12010 SCTFE, GET 8 INTO_SC
U Gesh. OE00,183C.0180.F800,018D,A577 12011 D.BYTES?,4/CVTID. 2 TEST BYTE 3 FOR MORE THAN 24 BITS OF FRAC
12013 : : D .LSS. 0 ;
12014 D_0-D, : NEGATE FRACTION ;
12015 sB_NOT.SD, : SET DESTINATION SiGN FLAG |
U 0668, 081F,2000,0183.F800,0000,0664 12018 J/TVTID.1 : GO NORMALIZE AND STORE |
12018  =;END OF CONSTRAINT ON BEN/SIGNS !
12020 =0111 ; D<31:24> EQL. O (RESULT FITS IN 1 LONGWORD) |
12021 CVTID.2:EALU FE,D_PACK.FP, : PACK_FRAC AND EXP INTQ D !
U 0577. F808,0038,01F0.F847.0000,6300 ;12002 WRITE.DEST : STORE IT AS DESTINATION |
12024 : -=-; D<31:24> .NEQ. O BEFORE NORMALIZATION
12025 @D, : SAVE HIGH ORDER A MOMENT |
U 057F . 0D00.003C,01€0.F800,0000,0920 1202 DZDAL.SC : SHIFT LOW ORDER LEFT 8 PLACES |
12028 ; : |
12029 RCCT1]_D.AND.KL.FFO0], : STORE LOW ORDER FRACTION BITS
12030 : GET BACK HIGH ORDER

AR A A R N R A R R R A R A N E I E A R TETEYE A T P PR NV FE NN PR T TR R TN YN N NN TR TR Y TN YN ]
Y

D_Q,
U 0920, 0C19,0034,4D80,F988,0000,0577 12031 J7CVTID.2




H 9
ZZ-ESQAA-124.0 ; FLOAT .MIC [600,1204] FED floatln? po1n14-J -82 he 2 Frame H9 Sequence 317

: PTW124.MCR 60012041 nxcnoz 1L€03)  14-Jan-8 "VAX11/780 M1crocode : PCS 01, FPLA OF., WCS124 Page 316 |
: FLOAT .MIC [600,12041 F&D floating point : CVIFD, cvror

;12032 .T0C ' F & D floating point : CVTFD, CVTDF"'

112033

;12034 .CVIFD (56) SRC.RF, DST.WC
;12035 ENTER WITH SRC IN D.

:12036
;12037 247: 2 :
112038 CVTFD: SC_D(EXP), ALU_D, : GET EXP
$12039 SET.CCCINST), : SET COND CODES
U 0247, 0001,C03C.0180,F800,08F3,0922 ;}ggﬁg CHK.FLT.OPR : CHK =0
112042 : :
112043 RCLT1]_KCZERO], 1 RESULT <L> IS ALWAYS 0
U 0922, 0018,1438.,1980.F988,0000,03F9 ;}ngg $C? : CHK FOR +0
112046 =*01 :0 :
U 03F9, FF00,003F ,01F0,F847,0000,0300 :;ggzg CVTFD.1: D_O. WRITE.DEST : COND CODES ALREADY SHOW 0
112049 21 ;
U O3FB, FO000,003F.,01F0,F847,0000,0300 12050 WRITE.DEST :SOURCE NON-ZERO - WRITE DEST

;120517 =;END




12-ESOAA-124.0
; PTW124.MCR 600.1204)
: FLOAT .MIC [600.12043

U 02CD.

{u 0926.

[u 04Fs,

U O4F5S,

U 0449,

U 044B,

U 0434,

U 043C,

0019.0034,4580,F900,0010,0926

8

0910,0138,4185,F800,0883,04F 4

0819,1414,4180,F800,0110,0449

0810,D438,0180,F800,0070,03F9

FF18,C038,19F0,F847,0070,0300

0000,183C,0180,F800,0080,C434

0500,003C,0580,F800,0084 ,A43C

0808,0438,0180,F800,0070,0601

s FLOAT .MIC [600,1204]
MICRO2 1L(0Q3) .
F & D floating point : CVTFD, CVTDF

;12052
3

19
FED floatxn inl4=-Jan-
14-Jan-82 ? po

;CVIDF  (76) SRC.RD, DST.WF
SENTER WITH SRC IN <RC 0, D>.

2CD: :

CVTDF: LC_RCLTO],
ALO_D.AND.K[.80001,
CLK.UBCC

Ve %e %0,

D LC(FRAC),

ST_LC(EXP),

CHR.FLT.OPR,
SS_S5.XOR.ALU158SD ALU15
§£.80]

=0 Fg SC
p_B+kf.803,
cCk.uBcCC,
$C?. J/CVIDF.1

Ve N \ Ve % %9 NV,

Ve e %y Ve,

Fiche 2 Frame I9 Sequence 318

82
0:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page

LATCH SRC <H>
CHK FOR NEED OF ROUNDING

GET FRAC
GET EXP

CHK IF -0

SD GETS SIGN
PRESET SLOW CONSTANT FOR POSSIBLE ROUNDING
HAVE TO DO ROUNDING?

YcS: ROUNDING

FE GETS OLD EXP

ADD 1 TO FRAC

HAVE TO INCREMENT EXP BY 1?
CHECK FOR ZERO SOURCE

s ERARAARRRRAAAARAARAN AR RARARAAAAAA AN AAAA AR AR AR

;. * Patch no. 012, FCS 04F4 trapped to WCS 114C «

s RARRAEAAN RN RN A NN AANNAARARAAARANARANRRNAN AR AN

21 H
D LC,SET.CCCINST), :
Sf’.J/CVTFD 1 :

=;END
=+01 ;0 :

CVIDF.1: D_O, ALU K[ZERO],
SET CCCINST),

WRITE.DEST
21 M
SC SC+1, H
ALO.N? H
=;END
=0nxx
CVTDF.2: 0
§C_sc~-Kk[.13, :
0_5 LEFT,S1/ZERO H
21
EALU SC.
D _PATK. FP

SET.CCCINST),
SC?,J/7EXPCK

Ve We Ve N b,

=;END

NO: RESULT = SRC <H>
SET COND CODES
CHK FOR ZERO

SOURCE WAS ZERO DESPITE RANDOM LOW BITS
CE~0 -=> DEST = 0

SET CC*'S _TO REFLECT A ZERO
:AND GO STORE IT

POSSIBLE INCREMENT EXP
HAVE TO INCREMENT EXP?

NO:
GET BACK OLD EXP
LEFT JUSTIFIED FRAC

YES:

EXP WAS INCREMENTED
PACK RESULT

SET COND CODES

CHK FOR OVERFLOW

317




J 9
1Z-ESOAA-124.0 : FLOAT .MIC [600,1204] FLD floatin?spgan}4-Jan-82 Fiche 2 Frame J9 Sequence 319

; PIW124 .MCR 600,1204] MICRO2 1L(03)  14-Jan-82 6 VAX11/780 Microcode : PCS 01, FPLA QOFE, WCS124 Page 318
; FLOAT .m.C [600.1204] F&D floating point : CVIFB, CVTFW, CVIFL, CVIRFL
12105 .TOC ' F £ D floating point : CVTFB, CVIFW, CVTFL, CVTRFL"'
: CVTFB/W/L (48/49/64A) SRC.RF, DST.WX
SENTER AT B.FORK WITH SRC IND.
245:
CVIFB: ; 2
D D(FRAC), s UNPACK FLOATING
ST_D(EXP) ,SS_ALU1S, : GET EXP, SIGN
CHR.FLT.OPR, ; CHECK FOR =0
U 0245, 0901,003D0,0181,F800,0883,0944 CALL,J/CVTFI.0 M
255:

CVIFX.W:ALU_D, N_AMX.Z TST, * SET COND CODES
DT/INST.BEP. WRITE.DEST : WRITE RESULT

(222288222222 ddd Rttt 2l i s il itsissssssl]

* Patch no. 015, PCS 0255 trapped to WCS 1152 =

(2 238242222 esss 00ttt it dt st sdassdsdsssidsdsy

U 0255, FOO1,C03F,01F0.F847,0030,0300

Ve % 0,

: CVTRFL (48) SRC.RF, DST.WX

;ENTER AT B.FORK WITH SRC IN D.

2C1:

CVIRFL: ; :
D_D(FRAC). :  SAVE INPUT, UNPACK FLOATING
ST_D(EXP) ,SS_ALU1S, : GET EXP, SIGN
CHR.FLT.OPR, ; CHECK FOR -0

U 02C1, 0901,003D,0181,F800,0883,0944 CALL,J/CVTFI.O

2D1: RETURN FOR CVTRFL
MOVE ROUND BIT FROM Q31 TO QOO

ALU_O(A), Q_ALU.LEFT,
WITH Q<31-1>=0 ; TEST SIGN

S1/D1v, sS?

=1110 ;0
D_D+Q, J/CVTFX.W

21
D_D-Q, J/CVTFX.W

Ve Ve b,

U 0201, 0023,123C,02C0,F800,0000,016E

LX)

U 016E. 081D0,0014,0180,F800,0000,0255 ROUND POSITIVE NUMBERS UP

e

L X}

U 016F, 081D,0000,0180,F800,0000,0255 ROUND NEGATIVE NUMBERS DOWN

I A R IR IR IR R R A R R R TR TR A A A PR YA PR TR NN YA YA YR TR FE IR IR FE YR FE T N KR T N TR LR XN ¥
L]

b e e e b e b d wd b ok wmd med b cwed s nd ) e b D o d d d b b wd e b mnd ed b b e ed wnd ¢ e b
POV NN ML NN NLNLNLNLALNLNLNLNLNLNINL NNV NN NV NN NINLNL AL NNV NI NININLNON)
D d nd md d b d wmd wmd b md b med e wh b e b d b sed e wnd d b e d b e D b wnd e o ed wrd wmed e b wud

£ BB DWW NN NN N N AN PO NN NN NOININ N = b b d ek ek ed ed b D O O O
thhNNMJCDiﬂb‘QO“hJ\UHV-ﬂCNOOD*“’\ﬂkﬂdhrACDiﬂﬂ‘QO“hJ\U“U-*CMOCD\Jg

=;END




K 9
22-ESQAA-124.0 ; FLOAT .MIC [600,1204] FE&D floagin?spgan}4-Jan-82 Fiche 2 Frame K9 Sequence 320

: PTW124.MCR600°1204] MICRG2 1L(03)  14-Jan=82 6  VAX11/780 Microcode : PCS 01, FPLA OFE, WCS124
: FLOAT .MIC [600,12041] F &D floating point : CVIDB, CVTDW, CVIDL, CVTRDL
:}%}29 .Toc F & D floating point : CVIDB, CVTDW, CVTDL., CVTRDL''
;12148 ;CVTDB/W/L (68/69/6A) SRC.RD, DST.WX
212149 :ENTER AT B.FORK WITH SRC IN <RC 0. D>.
212150 243:
;12151 CviDB: ; :
112152 Q_RCLTO], * GET SRC <H>
U 0243, 0010.0039.01C0,F900,0000,0680 ;}%}gz CALL,J/CVIDI * CALL CVT DOUBLE TO INTEGER SUBRT
212155 253: : ;
112156 ALU_D, N_AMX.Z TST, : SET CONDITION CODES
U 0253, F001.CO3F.01F0,F847.0030,0300 .}g}gg DT/INST.DEP, WRITE.DEST : WRITE RESULT
212159 ; KRR RR AR RAR AR R ARSI AR AR KRR RN A A AAAERRAARAAARA AR
;12160 ; = Patch no. 015, PCS 0253 trapped to WCS 1152 =
112167 . AR AR A AR A AR AR R AR AR ARA AR AN AN N AR RN AANNR AR

Page 319




L 9
IZ-ESOAA-124.0 ; FLOAT .MIC [600,1204] FEED floatingspggnl4-Jan-82 Fiche 2 Frame L9 Sequence 321

: PIW124 .MCR 600,1204] MICROZ2 1L(03) _14~Jan-82 :16 VAX11/780 Microcode : PCS 01, FPLA 0E, W(CS124 Page 32C
: FLOAT .MIC [600.1204] F 8 D floating point : CVIDB, CVIDW, CVTDL, CVTRDL
212162 ;CVIRDL (68) SRC.RD, DST.WX
;12163 :ENTER AT B.FORK WITH SRC IN <RC 0, D>.
112164 2C5:
212165 CVIRDL: ; H
212166 Q_RCCT0], ; GET SRC <H>
U 02C5. 0610,0039,01C0,F900,0000,0680 .}%}2; CALL,J/CVTDI ¢ CALL CVT DOUBLE TO INTEGER SUBRT
112169 205: ;
;12170 ALU O(A), Q_ALU.LEFT, ;ISOLATE ROUND BIT IN Q00
U 0205, 0023,123C,02C0,F800,0000,041E .]'5‘1';5 SI/B1v. SS? s AL BY IISELF ; TEST SIGN
112177 =110
:}g}7§ CVIRDL.O:
112176 D_D+Q, Q_Q.RIGHT, > ROUND POSITIVE NUMBERS UP, SET
;12177 S1/ZERO,™CLK.UBCC. ; @=0
U O41E, 081D.0014.,0180,F800,0010,092€E .}g%;g J/CVTDL.1
112180 ; :
212181 D_D=-C, Q_Q.RIGHT, ; ROUND NEGATIVE NUMBERS DOWN, SET
Iu 041F, 081D,0000,0380,F800,0010,092E :}g}gé END SI/mJL-,~CcLK.uBCC . Q@ = 80000000
}%}gg CVTRDL.1:
{u 092e, 001D,0120,01C0,F800,0000,0472 :}E}gg 6_D.XOR.Q. 2? : COMPARE INPUT VS RESULT SIGN
112188 =010  ;0-- : CONSTRAINT FOR Z AND Q31
U 0472, 0000,0D3C,0180,F800,0000,0473 "1]%}38 Q317 ;s CHELK IF INPUT AND RESULT SIGNS ARE EQUAL
212191 =011 ;01 ;
212192 CVIRDL.Z2:
;12193 ALU_D, N_AMX.Z_TST, ; SET CONDITION CODES FROM RESULT
U 0473, F001,003F,01F0,F847,0030,0300 %g}gg DT/CONG, "WRITE.DEST ; AND GO WRITE IT
:-12196 L AR AR RN R A AR A AN N AN A NN A AR AN RRAARR AR A AR
212197 ; » Patch no. 015, PCS 0473 trapped to WCS 1152 =
212198 & AR AN A AR R AR AR AR AR AR AR RANRANNNARARR RN TR
212199
) 212200 =111 ;11 :
U 0477, 0000,003C,0180,F800,0020,0473 }528} END SET.V, J/CVIRDL.?2 ; SIGNS UNLIKE AND RESULT.NE.O MEANS OVFLO
. lec =,

o ¢ s s e A et 4 38 e ey




Mmoo

12-ESOAA-124.0 ; FLOAT .MIC [600,1204] FR&Dfl oatm? pomM-Jan-82 Fiche 2 Frame M9 Sequence 322
;. PIW124.MCR 600°1204] MICRO2 1L(03)  ‘(4-Jan-82 16 VAX11/780 Microcode : PCS 01, FPLA OE. WCS124 Page 321
: FLOAT .MIC [600.1204] F €D floating point : CONVERT FLOATING TO INTEGER
:15582 .Toc F € D floating point : CONVERT FLOATING TO INTEGER'®
112205 GENERAL UTILITY ROUTINES FOR FLOATING-TO-INTEGER CONVERSION.
:15589 : USED BY CVTFX, CVTIDX, CVIRFL, CVTRDL, EMODF, EMODD INSTRUCTIONS.
E}Sggg : ENTRY POINTS:
112210 : CVTFX, CVIRFL ENTER AT CVTFI.0 WITH D=UNPACKED MANTISSA,
112211 ; SC = EXPONENT, SS = SIGN OF THE NUMBER TO CONVERT. RESERVED OPERAND
112212 ; CHECK MUST HAVE ALREADY BEEN PERFORMED.
112213 EMODF ENTERS AT CVTFI.1 WITH THE SAME PARAMETERS, EXCEPT THAT
‘12214 THE OPERATIONS PERFORMED IN CVTFI.O HAVE ALREADY BEEN DONE:
}Sg}g : THIS IS TO AVOID LOSS OF PRETISION IN THE 32-8IT PRODUCT.
}%g}g : Exroxc (c)vmm‘S EN[T)ER AT CVTDI WITH PACKED DOUBLE PRECISION NUMBER
212219 : EMODD ENTERS AT CVTFI.1 WITH LOW FRACTION IN @
}ggg? : EXIT CONDITIONS OF THIS ROUTINE:
112222 : EXIT IS YIA RETURNTO WITH D = INTEGER PAR] OF NUMBER (SIGNED),
112223 Q31 = ROUND BIT (UNSIGNED), <RCLT1],RCLT2]> = MANTISSA OF
12024 : ORIGINAL F.P NUMBER IN NORMALIZED FORM (IF INTEGER OVERFLOWS.
112225 THIS MANTISSA MAY BE SHIFTED LEFT 32 BITS OR MAY BE 0),
112226 - SC = AMOUNT TO SHIFT <RCCT1]1.RCCT23> LEFT BY TO YIELD
112227 : THE FRACTIONAL PART OF THE NUMBER, SS = SIGN OF INPUT NUMBER.
112223 : THE CONDITION CODES N,Z, AND C ARE O, 1 AND O RESPECTIVELY
112229 AND V INDICATES WHETHER AN OVERFLOW HAS BEEN DETECTED
112236 : (OVERFLOW DETECTION IS DONE IN INSTRUCTION'S DATA TYPE)




N9

17-ESOAA-124.0 ; FLOAT .MIC [600,1204] FED rloat1n9 po1n14-Jan-82 . Fiche 2 Frame N9 Sequence 323
: PIW124.MCR 600,1204] MICRO2 1L(03) 14=~Jan-82 75:30:16 VAX11/780 Microccde : PCS 01, FPLA OE, WCS124 Page 322
. FLOAT .MIC [606 1204] F € D floating point : CONVERT FLOATING TO INTEGER
:}ggg; CVTIFI.U:
112233 RCCT13 0, NEZ _ALU.VRC_0, 0_0. : CLEAR MANTISSA HOLLER, SET 2
212234 D _D.LEFT, ; CHANGE FRAC FROM UNPACKED TO NRMLIZED
U 0944, 0503,003C,41FC,F988,01D4 ,A946 ;12235 SB_ss. SC SC-k[.802, FE_EALU ; STRIP BIAS FROM EXP

;12236 CVIFI.1:

L]
-—h
n
r~
W
N
L]

; EMODF ENTERS HERE

:12238 RCCT2] @ : RC2 <~ MANTISSA<L>, CLR 2 FOR RT SHIFT

U 0946, 0001.343C.75E8,F990,0084 ,A4D4 }gszg SC_SC-RC. 20:! “sc? * TURN EXP IATO SHIFT CT AND TEST RANGE
112241 =100 ; BRANCH ON SC (RANGE Or /NUM/)

212242 C(VIF1.2: :
212243 ;00 > [CVTLI STUFF ENTERS HERE]
112244 Q_D, RCLT11 D, D_O, s .5<=/NUW/<1.0 - SAVE HI MANTISSA,

U 04D4, OFO1,003t,01E0,F988,0081.0070 }ggzg ST_FE. RETURM % INT = 0, ROUND BIT = 1, EXIT.
212247 :

112248 Rctm D0, 00, : /NUM/<.5 - SAVE HI MANTISSA,

lu 04D5, OFO1,003E,01F8,F988,0081,0010 }gsgg SC_FE, RETURMO * INT=0, ROUND=0. EYIT WITH SC<O.
112251 10 :

112252 RCCT13.D. @ D, D_DAL.SC. 7 1<=/MUM/<2%+31 ~ SAVE HI MAMTISSA,

U 04D6, 0DG1,123C.01E0,F988,0000,046E  :12253 Ss?, J7CVTFT : D=INT. SET UP TO GET ROUND RIT,
112254 : SEE IF WE SHOULD NEGATE 1.

:155% a)

lu 04D7, 0010.0038,01C0,F910,0000,0952 }gggg _RCCT2] S/NUM/=>2%*31 - RESTORE Q F7R LEFT SHFT
112259 ;

112260 £ALU SC, FE _EALU : FORM MAGIC # TO
112261 Q_p.0OXTEBYTE].OR.PACK. FP, ; CHECK SPECIAL CASE (NUM=-22231),

U 0952, 0DC8,9430.01C0,F800,0100,04A6 ;}Sggg DDAL.SC, SC? : SHIFT D AS IF SC<32 & TEST IF TRUE

;gggg =110 0 sBRANCH ON SC (/NUM/ => 2%+63)
112266 ALU_Q. xaR xt 80001, CLK.UBCC, & 2#x31<=/NUM/<2%%63 - SEE IF
112267 LC_RclT23, a0, © NUM==2%%31 (ONLY NON-OVERFLOW CASE)

U 04A6, 0019,2020.45F8.F910.0110,9956 ;}gggg FEZSC, J/cvm 3 : DECREMENT SAVED SC BY 32
$12270 : :

:12271 Rctm _LC, D_LC, a_9, S /WUM/>=2%%63 - SHIFT MANTISSA LEFT 32

U 04A7, 0810.0038.01F8,F"28,0020,0946 }5% SET.V, J/CVIFI.1 : OGP UNTIL NUMBER IS SHIFTABLE
“12274 CVTFI.3:

:12275 ;- : CONTINUATION OF /NUM/=>2++31 CASE
;12276 RCCT1JI_LC, Q_LC. SC_SC-KL.201, : SHIFT MANTISSA LEFT 32 & ADJUST EXP

U 0956, 0010.,0138,75C0.F988,0084,A504 }Sggg 0 77 ¢ CHECK FOR NUM==-2%*31
112279 i ;BRANCH ON Z (NUM = 2+231)

U 0504, 0003,123C.0180.F990,0020,046E 12280 RCLT23_0, SET.V, SS?, J/CVTFI.4 : NO - OVERFLOW - COMPLETE THE LEFT
112281 : SHIFT AND CHECK SIGN FGR NEGATION
me

U 0505, 0003,123C.0180,F990,0000,046E 12784 RLLT2]_0, SS?, J/CVIFI.4 * YES - NO OVERFLOW ~ COMPLETE THE LEFT
112285 : SHIFT AND TEST FOR NEGATION




8 10

ZZ-ESOAA-124.0 ; FLOAT .MIC [600,1204] FE&ED floatin? poinl4é-Jan-82 . Fiche 2 Frame B10 Sequence 324
; P1W124.MCR 600,1294] MICRO2 1L(03)  14-Jan-82 715:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, W(S124 Page 323
: FLOAT .MIC [600.120%1 F & D floating point : CONVERT FLOATING TO INTEGER
212286 FLOW CONVERGES MERE WITH D = Ow 32 BITS OF INTEGER,
212287 : Q = MANTISSA WORD CONTAINING ROUMD BIT, SC=NUMBER OF PLACES
212288 : TO SHIFT (RIGHT) TO PUT ROUND BIT IN D31, v SET IF OVERFLOW,
212289 : <RCLT1],RCLT2]> CONTAINING MANTISSA SUCH THAT Q=RC[T1J.
212290 : WHAT WE HAVE TO DO IS GET THE ROUND BIT AND CHECK FOR
212291 DATA-TYPE OVERFLOW OF THE INTEGER.
112292
512293 : .
,-};33:5 =1110  :BRANCH ON SS (ORIGINAL NUMBER NEGATIVE)
b 4 . .
212296 C.7F1.4:
112297 RCCT3]_D.SXTLINST.DEP], : CONVERT LONGWORD TO TARGET D.T.
U 046E, 0D02,C03C.01E0.F998,0000,095E :}gggg 1 Q_D, D_DAL.SC, J/CVIFI.5  ; SAVE INT AND GET ROUND BIT
U 046F, OD1F,2000,01C0,F800.0000,095A %’8‘1’ Q_0-D, D_DAL.SC : NEGATE € SAVE INT, GET ROUND BIT
U 095A, 0002.E03C.0180.F998,00C0,095E %3% RCCT33_Q.SXTCINST.DEP] * CONVERT LONGWORD TO TARGET D.T.
212304 CVTFI.S:" :
$12305 LC_RCLT3], ALU_Q.XOR.LC, : CHECK FOR D.T. OVERFLOW
U 095E. 0C11,2020,01E0,F918.0091,096C ;}gggg CLK.UBCC, B_Q, Q_D, SC_FE - D<~INT, Q<-=ROUND, SC<-# BITS
U 096C. 0000,013C.0180.F800,0000,0544 }Sggg 7? : CHECK FOR OVERFLOW (WHADDA WASTE)
}gg}? =0 I-BRANc CH ON Z (NO OVERFLOW) :
U 0544, 0000,003E,0180,F800,0020,0010 %}% égr.v. RETURN10 : OVERFLOW - RETURN WITH v=1
U 0545, 0000,003E,0180.F800,0000,0010 ;gg}é RETURN10 : NO OVERFLOW (HOWEVER V STILL MAY BE 1)




17-FSOAA-124.0 : F
: PiW124.MCR 6001204
* FLOAT .MIC [600.1

U 0680,
U 0681,

U 0682,

U 096E.

LOAT .MIC [600,1204]

0003,003D,0187,F988,0050,088E

OF03,003E,19F8,F990,0084,6010

0810,0038,41€E4,F928,0084 ,A96E

053F ,1414,7478,F990,0084 ,A4D4

] MICRO2 1L(03)
204] F & D floating point

12316
.1231
:12318
212319

F&D Hoatm inl4-Jan=-82
14-Jan=-82 ? po

c 10

0:16 VAX11/780 Microcode
: C(]WERT FLOATING TO INTEGER

DOUBLE PRECISION ENTRY POINT

*CALL CONSTRAINT FOR UNPK

;00

RCLT1] 0, N8Z_ALYU.VEC_O,
SS_08sD 0,

CACL, J7UNPK

;01
D_0. @_0, RCLT21_0, SC_KCZERO],
RETURN10

], QD, SD_SS,
SC-k[.80]

D _D.LEFT, S1/DIVD, @O,
“ALU_0+Q, RCLT2] ALD.LEFT,
ST_SC-KL.20],7sC?,
J/CVIFI.2

Ve S Ve N,

AR TR TR Y X

fFiche 2 Frame C10 Sequence 325

: PCS 01, FPLA 0F, W(CS124 Page 324

INIT HI FRAC AND COND CODES,
SET UP FOR UNPACK ROUTINE
GO UNPACK DOUBLE PREC NUMBER

NUMBER = 0 - ZERO WORLD
AND EXIT

: NUM _NE. O

:GET UNPACKED MANTISSA IN <D,0>
:REMOVE BIAS FROM EXP

NORMALIZE MANTISSA<H> IN D, CLR Q
SAVE NORMALIZED MANTISSA<L> IN RCLTZ2]
(PSLINJ=0 SO NO GARBAGE SHIFTS IN)
TURN EXP INTO SHIFT CT AND TEST RANGE




D 10

I1Z-ESOAA-124.0 . FLOAT .MIC [600,1204] FEeD float1n? po1n14-Jan-82 . Fiche 2 Frame D10 Sequence 326 ;
; PIW124.MCR 600,1204] MICROZ2 1L(03)  14~Jan-82 0:16 VAX11/780 Micrccode : PCS 01, FPLA OE, WCS124 Page 325
: FLOAT .MIC [600,12043 F&D floating point : ACBF
:}gggg .ToC ' F &€ D floating point : ACBF'’
}%%’i? :GET HERE WITH LIMIT OPERAND IN Q, ADDEND IN D
212362 3(5: : :
$12343 ACBF: RCR151 D *SAVE ADDEND (SRC)
112344 D ocmm SC_D(EXP), *UNPACK ADDEND
212345 SS_ALU1S, :SETUP SRC SIGN FLAG
U 03C5. 0901,003C.1981,FAF8,1497.64A4 }ggzg STATE_KLZERDJ, CLK.UBCC *CLEAR STATE AND EALU CC
212348 =0***00100; ;CALL SITE FOR GETTING INDEX
:12349 RCET3] a, *SAVE LIMIT
$12350 CHK.FLT.OPR, : *PROTECT AGAINST RESERVED OPERAND
112351 IDLT2] D *SAVE ADDEND FRAC WHILE GETTING BDEST
U 04A4, 0001,203D,C980,3D98,0800,037E }gggg CALL. J7SPcC :GO GET INDEX OPERAND
$12354 =0***10100; ;RETURN HERE WITH MEMORY OPERAND
U 0484, 0000,003C,0580,F800,1404,6486 }ggg STATE_KL.1] :FLAG INDEX AS MEMORY OPERAND
112357 =P+x%10110; sRETURN HERE WITH REGISTER OPERAND
112358 rRcET0I D *SAVE INDEX (DST) OPERAND
$12359 D o(mxc) FE_D(EXP), sUNPACK INDEX OPERAND
312360 CAK.FLT.OPR,TLK.UBCC, ;CHECK RESERVED OPERAND
$12361 SS_SS.XOR.ALUT5&SD_ALU15, SSETU® OP SELECT AND DEST SIGN
112362 Q_IB.BDEST ,PC_PC+2] *GET iRANCH DISPLACEMENT FROM IB
U 04B6. 7901,083D.01F5,F985,0918,6698 ;}gggz cxu. 1B.TEST7U/ACSF. 3
212365 =1xx%10110; ;RETURN HERE IF ADD UNNECESSARY
112366 ALU_D.XOR.RLR15],SS_ALU1S, *SET SS TO DIFF OF INDEX € ADDEND SIGNS
212367 SC_RL2ER0], *CLEAR OVERFLOW FLAG
U 0586, 000D,1720,1981,FA78,0084,6598 ;}Sggg STATEO? ,J7ACBF.S *TEST WHERE TO STORE INDEX

312370 & AR AR AR AR AN AR AN AR NN AN KA RANRAREANRRRNRAANRRR

;12371 ; * Patch no. 009, PCS 0586 trapped to WCS 1149 «

212372 - AR AR AR RN AT RANN AR ANARAANRKRNNRARRANNRASL

212373
212374 =1+x*+11110; sNORMAL COMPLETION OF FLOATING ADD
;12375 A(BF.2: EALU_SC,D_PACK.fFP, sREBUILD FLOATING RESULT
212376 SET.TCCINST), sSET ZONDITION CODES OM IT

U 05BE., 0808.D438,0180,F800,0070,0691 :}Sg;g SC?,J/A(BF .4 :GO TEST FOR OVER/UNDERFLOW
212379 =1***11111 sROUNDING CAUSED DENORMAL IZATION
212380 D.RIGHT, sRESTORE NORMALIZATION OF FRACTION

U 0SBF, 0600,003C,0180.F800,0080,C58E  :12381 SC SC+1,J7ACBF.2 ;GO PACK UP RESULT




U 0698,

U 0699,

U 069A,

[u 0698,

U 0689,

v 0688,

U 06800

U 068F,

U 0972,

27-ES0AA=124.0
: PIW124 .MCR 600’1
: FLOAT .MIC [600.1204]

0000,003D,0180,F800,0000, 0E6E

0000,003D,0180,F800,0000,0880

7000,082C,01F0,F800,0000,0698

D015,3214,C9F0,2DB8,009C . £689

D000,003C,0180,FA78,0800,0972

D000,123(C,580,3C00,0000,05A2

DF00,003E,0180,FA78,0800,0100

D800,003€,0180,FA78,0000,0100

0810,003A,0180,F900,0000,0100

: FLOAT .MIC [600,1204]
204] MICRO2 1L(03) .
F & D floating point : ACBF

sHERE IN ACB FLOATING, TO GET THE BRANCH DESTINATION AND BEGIN THE ADD

E 10
FED float1n? poinl4é-Jan-82
14-Jan-82 30:

Fiche 2 Frame E10
16 VAX11/780 Microcode :

212382

212383

212384 =00 H

212385 A(CBF.3: CALL.J/]B.TBR

212386

;12387 :

12388 CALL,J/IB.ERR

;12389

212390

212391 0 IB.BDEST,

12392 IB.TEST?, J/ACBF 3
212393

:12394

212395 RC[T?J _Q+PC,

212396 CLR.IB.SPEC.

:12397 Q_IDLT?2],

212398 ST NABS(SC FE) ,CLK.UBCC,
;12299 EALY?

12400

:12407 . =;END OF CONSTRAINT FOR IB.TEST
212402

212403 =1001

;12604 ALU RCR15],CHK.FLT.OPR,
212405 CLR-IB. SPEC,

;12406 J/ACBF . 3A

;12407

;12408

212409 ID[T1J

212410 (LR.IBS SPEL

212411 EALU? J/ADDFSH

212412

;12413 ;

212414

;12415 AEU RCR15],CHK.FLT.OPR,
;12416 CLR.IB. SPE'

;12417 RETURN100

;12418

212419

;12420 D RCR15].

212421 CCR.IB. SPEC

;12422 RETURNT00

:12423

:}szsg =;END OF CONSTRAINT FOR EXPONENT TEST
112426

;12427 ACBF.3A: D RCITO]

112428 RETURN100

Sequence 327

PCS 01, FPLA CE, Ww(CS124 Page 326

;T8 MISS
:TB REFILL REQUIRED

:ERROR

sSTALL
:TRY AGAIN TO GET BRANCH DISPLACEMENT
;LOOP UNTIL IT COMES

:GOT IT

;SAVE BRANCH DESTINATION
;CLEAR 1ST BYTE OF BDEST

sGET BACK ADPDEND FRACTION
sCALCULATE EXPONENT DIFFERENCE
sCHECK EXPONENTS FOR ZERO

;EALU Z7=0, SC.EQL.0

:ADDEND EXP IS ZERO. RESERVED OPERAND?
;CLEAR 2ND BYTE OF BDEST

: IF NOT, RETURN INDEX AS SUM

;EALU Z=0, SC.NEQ.O
;SAVE INDEX FRACTION,
:CLEAR 2ND BYTE OF BDEST
;GO ADD FLOATING

;EALU Z=1, SC.EQL.0

:BOTH ZERO, SUM IS ZERO
;BEWARE RESERVED OPERAND
;CLEAR 2ND BYTE OF BDEST

;EALU Z=1, SC.NCQ.0
;INDEX IS ZERO, RETIURN ADDEND AS SUM
;CLEAR 2ND BYTE OF BDEST

:ADDEND IS ZERO, RETURN (NDEX UNCHANGED




22-ES0AA=1264.0
: PTW124.MCR 6001
: FLOAT .MIC [600.1204]

U 0691,

U 0693,

U 0695,

U 0697,

U 069F,

U 0598,

U 0599,

0818,C039,1980,F800,00F4 ,6E09

(00D,1720,1981,FA78,0084 ,6598

0818,C039,1980,F800,00F4 ,6E09

0818,(039,4580,F800,0070,0€03

0000,173C,0181,FA78,0000,0598

0001, 1A3C,05E0,F8D8,1404,659D

0000,DA3C,05E0, 3000, 1404 ,659D

: FLOAT .MIC [600,1204]
204] MICROZ2 1L(03)
F & D floating point : ACBF

F & D floatin
14-Jan-82

F 10
poinl4-Jan

-82 Fic
5:30:16 VAX11/780 chrocode

he 2 Frame F10
PCS 01,

Sequence 328
FPLA OE, WCS124

sHERE IN ACBF, TO CHECK FOR UNDER/OVERFLOW OF EXPONENT

=0001 ;0001 ;SC.EQL.0
ACBF .4: D_KLZERO],SET.CCCINST), *RETURN ZERO ON UNDERFLOW
st KCZerod, *CLEAR OVERFLOW FLAG

CA[L J/UNDRFL

FL.PA.9:;0011
ALU_D.XOR.RCR15],SS_ALU1S,

;1.LEQ.SC.LEQ.FF
:DIFF OF ADDEND & INDEX SIGNS TO SS

sC_RCZERO], ;CLEAR OVERFLOW FLAG

STATEO?,J7ACBF .5

;0101
D_KCZERO],SET.CCCINST),
sT_XCZERD],
CACL,J/UNDRFL

;01 :SC.GTR.FF
sRETURN RESERVED OP ON OVERFLOW

K[ 80001,SET.CC(INST),
CKLL J/OVFL

:11M
ALU_RCR151,SS_ALU15,
STATEO?

=;END OF CONSTRAINT FOR OVER/UNDERFLOW TEST

=111

=0

ACBF.5: R(PRN) D,LONG,
Q_D,STATE KC. 1]
PSL.V?,J/ACBF.6

CACHE _DLINST.DEP],
Q p,STATE_KkC.1],
PSL.V? J/ACBF 6 ;

sWHERE IS RESULT STORED?

:SC.LSS.0
SRETURN TERO ON UNDERFLOW
;CLEAR OVERFLOW FLAG

RETURN AFTER OVER/UNDERFLOW
;ADDEND SIGN TO SS

;INDEX iS IN REGISTER
;STORE RESULT
sSET "'SINGLE'* FLAG

;INDEX IN MEMORY
;STORE IT
;SET ''SINGLE’'’ FLAG

Page 327




U 0590,

U 059F,

U 0974,

U 06A3,

U 06A7,

U 06AB,

U 05A4,

U 05A5,

17-ESOAA-124.0
: PIW124.MCR 6001204
: FLOAT .MIC [600.12041

0811,6020,0584,F918,0114,6974

€000,003C,0180,F804,4000,0062

081F ,5820,0180,F800,0000,06A3

00°D,2020,018C,F800,0010,06A7

0011,2320,D9F3,2C00,0010,6680

€000,123C,0180,F804,4000,05A4

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

2010,0038,0180.,F939,4200,00A8

: FLOAT .MIC [600,1204]
MICRO2 1L(03)
F & D floating point : ACBF

6 10

FED floatin?spgan}k-Jan-SZ

14-Jan-82

6 VAX11/780 Microcode : PCS 01, FPLA OE, WCS

Fiche 2 Frame G10 S$ uence 329

cHERE FOR ACBF OR ACBD AFTER STORING UPDATED INDEX.

sGET DIFFERENCE BETWEEN INDEX AND LIMIT
sTESTING ONLY SIGN, EXP, AND MSB'S
;COPY XOR OF ADDEND & INDEX SIGNS TO SD
;CLEAR EALU CC'S

=1101 ; sPSL.V =0
ACBF.6: D_Q.XOR.RC[T3],

mDICLKtwcc’

SD_SS,

FE K[.1],

J/K BF .6A
s 1 2888828822323 3343284338324323433243238282338323431323223432323}9
: * Patch no. 001, PCS 059D trapped to WCS 1140 =

e HARRAARAAAAAN AN AT A RAANRNRARARAARAARANARNAATNRAY

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

;PSL.V =1
;DO NOT BRANCH

ACBF.6A:D

D.OXT[WORD].XOR.Q,
ACYU?

=001

*NOW D<31:16>=INDEX, D<15:0>=LIMIT<15:0>
STEST DIFFERENCE <15:0>

ALU_Q.XOR.D,CLK.UBCC

sALU NRZ=0 (SIGNS SAME, MAGN DIFFER)
;COMPARE INDEX MAGNITUDE TO LIMIT

ALU_Q.XOR.LC,LONG.CLK.UBCC,
EAL

Q IpCT63,”
¢317,J/ACBF .8

;ALU Z=1 (BITS 15:0_EQUAL)

;SET Z IF EQUAL IN 32 BITS

;KEEP EALU CC CLEAR

:SD=1 IFF ADDEND SIGN = INDEX SIGN
sGET LIMIT<L> IN CASE A(BD

s TEST MAGNITUDE COMPARE

CLR.IB.OPC,PC_PC+1,
EALU?

=;END OF ALU NEZ CONSTRAINT

;ALU N=1 (SIGNS DIFFER)
;TEST ADDEND SIGN .XOR. INDEX SIGN

=0 :
ACBF.7: IRD

;SS =0 DO NOT BRANCH

. ;S
PCRVA_RCLT7],FLUSH.IB,J/IB.FILL

S =1 BRANCH

4 Page 328




; FLOAT

U 0680,

U 0682,

lu 0683,

U 05A8,

U 05A9,

U 06BA,
U 0688,

U O6BE,

U 068F,

I17-ESOAA-124.0
: PIW124 .MCR 600,1204]

; FLOAT .MIC [600,1204]
"MIC [600.1204]

0811,6120,0182,F908,0010,6682
€000,123C.0180,F804,4000,05A4

081F ,5720,0180,F800,0000,05A8

001D,3820,0183,F800,0010,66BA

2010,0038,0180,F939,4200,00AB

0000,033¢,0180.,F800,0000,0680
0000,033¢,0180,F800,0000,0630

0000,003C.0182,F800,0000, 06BF

€000,123C,0180,F804,4000,05A4

MICRO2 1L(03)
F &£ D floating point

vilbvuiuiunuawvivionaung
N = b cacd cncd comd e eed e b cd

AN I
OV NOWNEUWN=O

v
n
o~

2522

—d comd wnd v b wmd cd wmd = b = —d b w—d ) = w— w— b

IR AR R R A A P P P NN P N P P PR TR A FE PR PR YA YR PR N YR X

FRD floatin? poinl4é=Jan-82
14~Jan-82 715:30

H 10
Fiche 2 Frame H10 Sequence 330
ol :16 VAX11/780 Microcode : PCS 01, FPLA OE, UCS134

sHERE IN ACBF/D FOR COMPARE OF INDEX TO LIMIT,
s WHEN BITS <15:0> OF INDEX AND LIMIT ARE EQUAL.

JALU C=0 (INDEX .LEQ. LIMIT)
;GET SS= ADDEND SIGN.EQV.INDEX SIGN
:COMPARE LIMIT<L> TO INDEX<L>

;IF EQUAL, ALWAYS BRANCH

=00 :

ACBF.8: SS_SD,
D n.XOR.RC[T1Jo
gQRD.CLK.UBCC.EALU_FE.

=10 H sALU C=1 OR 2=0
CLR.IB.OPC,PC_PC+1,
EALU? ,J/ACBF.7

=11 . ;=1 "NDEX .EQL. LIMIT)
D D.OXTLWORD].XOR.Q, D<31:16>=LIMIT, D<15:0>=INDEX
STATEQ? ;HAVE WE COMPARED FULL OPERANDS?

=0 . ;STATE 0=0. MUST COMPARE LOW OF DOUBLE
ALU _Q.XOR.D,CLK.UBCC,LONG, ;COMPARE _IMIT<47:32> WITH INDEX
EALD_FE, ;KEEP EALU CC'S CLEAR
SD_NJT.SD, ;SD= ADDEND SIGN.XOR.INDEX SIGN
ALD?,J/ACBF.10
. sSTATE 0=1. INDEX .EQL. LIMIT
PC&VA_RCLT7],FLUSH.IB,J/IB.FILL ;BRANCH

=1010 ; ;ALU Z =0

ACBF.10:C31?,J/ACBF .8 JLIMIT<G7:32> _NEQ. INDEX<47:32>

JALU Z =0

€312,J/ACBF .8

JALU Z =1, €31 =0 (LIMIT.LSS.INDEX)
s INVERT BRANCH SENSE YET AGAIN

;ALU Z =1, €31 =1 (LIMIT.GTR.INDEX)

Ss_sD

CLR.IB.OPC.PC_PC+1,
EALU?, J/ACBF.?7

Page 329




ey
110 |

2Z-ESOAA-124.0 ; FLOAT .MIC [6U0,1204] FED floatwn? pQinl4=-Jan=82 . Fiche 2 Frame 110 Sequence 331 '
; PIW124 .MCR 600,1204] MICRO2 1L(03)  14~Jan-82 30:16  VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 330 |
: FLOAT .MIC [600.1204] F & D floating point : ACBD
:}ggzg .T0C ' F £ D floating point : AC8D"
112547 sHERE WITH LIMITCH> IN RCLTO], LIMIT<L> IN Q,
:}ggzg : ADDEND<H> IN RCLT1], AND ADDEND<L> IN D
112550 384: :
212551 ACBD: RC[T6J _b(g), :SAVE ADDEND<L> FOR UNPACK
$12552 ;READY TO SAVE LIMIT<L>
_ :12553 st 0(A) .CLK.UBCC, ;INIT FOR EALU BRANCH
U 0384, 0-1F,2038,0180,F980,1498,6975 ;}sggg STATE_O 0(A) JINIT STATE
12556 : :
:12557 IDCT61 D :SAVE LIMIT<L> TOO
;12558 D RC[TOJ :READY TO SAVE LIMIT<H>
U 0975. 0810,0038,D980.3D00.4000,0050 :}gggg IRTRPT . STROBE
212561 =10%xxx(; ;CALL SITE FOR GETTING INDEX ?
:12562 IDCTSI D ;SAVE LIMIT<H>
:12563 ALU RctT1J SS_ALU1S, ;GET ADDEND SIGN TO SS
U 0050, 0010,0E39,D581,3D08,0000,047E :}gggé CALL, INTERRUPT .REQ? . J/ASPC :GO GET INDEX ADDRESS
212566 =11x%x20; ;RETURN HERE WITH MEMORY OPERAND
$12567 IDCT73 0 :SAVE ADDRESS OF INDEX
U Gu70, 0000,003C,DD8C,3C00,0000,0978 ;}gggg J/ACBD" 2 :THEN GO GET INDEX ,
212570 =11xxxx1; ;HERE WITH REGISTER OPERAND !
U 0071, 0001.003C.0180.F980.0000,0976 ;}gg;} RCCTOI_D :SAVE INDEX<H> g
112573 ; ?
:12574 b R(PRN+1), ;GET INDEX<L>
U 0976, 0800.123C.0180.F860,0000.,0084 :}gggg EALU?, J/ACBD .4 :TEST ADDEND SIGN
E}gggg ;HERE WHEN INDEX IS IN MEMORY. ADDRESS HAS BEEN SAVED IN ID[T7]
112579 ; ; :
:12580 ACBD.2: D _CACHE.INST.DEP, ;GET INDEX<H> :
U 0978, 0000,£03C.6580,5800,1404,697A ;}ggg; STATE_K[.10] :SET MEMORY OPERAND FLAG !
115583 ; ; %
:12584 RCCTOI. D, ;SAVE INDEX<H> WHERE UNPACK WILL FIND IT |
U 097A. 0001,003C.0180,£983.0000,097¢C ;}gggg VA_VA+% ;GET ADDRESS FOR INDEX<L> g
112587 : =
. $12588 D[LONGJ CACHE, :GET INDEX<L> i
U 097C, 0000,123C,0180,4000,0000,0084  :12589 EALU?, J7ACBD.4 :TEST ACDEND SIGN !




J 10
ZZ-ESOAA-124 0 . FLOAT .MIC [600 1204] F&D floatln? po1n14~Jan-82 Fiche 2
; PIW124 .MCR 600,1204] ICRO2 1L(03) 14-Jan-82 0:16 VAX11/780 r1crocode :
: FLOAT .MIC [€00,1204] & D floating point : ACBD

Frame J10 Sequence 332

PCS 01, FPLA OF, WCS124 Page 331

U 02r8,

0000, 003D ,B8D80,F800,0084,66CA

112623

CLR.IB.SPEC,CALL,J/UNPACK

}ggg? ;HERE IN ACBD WITH INDEX<L> IN D, BRANCHING ON ADDEND SIGN
212592 =120 :SS =0 (ADDEND IS POSITIVE)
;12593 ACBD.4: RC[TSJ :SAVE INDEX<L> FOR UNPACK ROUTINE
212594 Q_IB. BBEST PC_PC+1, :GET _BRANCH DISPLACEMENT

U 0084, 7001 0B3C.01F0,F99C,0000,06C0 ;ggg IB.TEST?,J/ACBD.5 SWAIT UNTIL IT ARRIVES
s1¢
;12597 : ;SS =1 (ADDEND IS NEGATIVE)
;12598 STATE_STATE.OR.K[.20]. ;REMEMBER THAT
;12599 RCCT3] D, ;SAVE INDEX<L> FOR UNPACK ROUTINE
;12 Q_I8.BBEST.PC PC+1, ;GET BRANCH DISPLACEMENT

[u 0085, 7001,0B3C,75F0,F99C,1404,26C0 ;}528% 1B.TE3T?,J/ACBD.5 SWAIT UNTIL IT ARRIVES
$12603 =00 : :

U 06C0, 0000,003D,0180,F800,0000,0E64 }gggls. ACBD.5: CALL,J/1B.TBM SJREFILL TB
$12606 : :

U 06C1, 0000,003D,0180,F800,0000,0880 }g%g CALL,J/IB.ERR ;SERVE ERROR
12609 : sSTALL

|u 06C2, 7000,083C.01F0,F800,0000,06C0 :}gg;? Q_IB.BDEST,IB.TEST?,J/ACBD.S ;WAIT FOR BDEST TO ARRIVE
;12612 ;GOT IT
12613 RC[T?J _Q+PC, ;CALCULATE BRANCH ADDRESS
;12614 CLR IBTSPEC, ;CLEAR 1ST BYTE OF BDEST
;12615 ;COPY INDEX<L> FOR SWAP

U 06C3. D015.,2014,65E0,F988,0084,62C8 -}Sglg st_xt.wJ :SETUP SC FOR SWAP OF HALVES
;12618  ; A AR AR AR AR AT EARRARARARRAARRRRAARRARNRRNAAR
:12619 ; = Patch no. 003, PCS 06C3 trapped to WCS 1142 =
-+ 12620 ; RARRARRARRAR P RA R R R RN AAARA AR AN A RAANRARNRNRNNARN
;12621
12622 =0x+00 ; sCALL SITE FOR UNPACK

D_DAL.SC, ;SWAP HALVES OF INDEX<L>

12624 ST KC.FFF9I. :GET ~7 FOR SHIFT

;CLEAR 2ND BYTE OF BDEST
;SRC.EQL. 0

12628 & 100173 *GET ADDRESS OF INDEX IF MEMORY
U 02C9. 0000.003C.DDF0.2D08,0000,02CA ;12629 LT RCLTIS “GET INDEX<L> TO LATCH
U 02CA, 0000.163C,0180,F800,0000.,06D2 }%g%? STKTEIo" J/ACBD.6 SWHERE SHOULD RESULT BE STORED?
12632 ; :DST.EQL.0
12633 a_IpC171] :GET ADDRESS OF INDEX IF MEMORY
U 02CB. 0000.,003C.DDFO,2D08,0000,02D08  :12634 LT RCLTTS *GET INDEX<L> TO LATCH
U 0208, 0000.163¢.0180.F800.0000.06D2 }sggg STATE4?,J/ACBD. 6 *WHERE SHOULD RESULT BE STORED?
$12637 :NEITHER ZERO
$12638 FE_NABS (SC-LACEXP)) . *CALCULATE SHIFT AMOUNT
U 0209. 0000.003D,3180.F800,0118,E583 13223 CLR.UBCC,CALL,J/ADDD.6 *NOTE ITS DIRECTION, GO FINISH THE ADD
112641 =1x+11 ; ;RETURN FROM ADDD/PACKD
112642 Q_IDLT7] *GET ADDRESS OF INDEX IF MEMORY
U 0208, 0000, oosc DDFO,2D08,0000,097D  :12643 LT RCCTTS *GET INDEX<L> TO LATCH
U 0970, 0000.163C.0180.F800.0000.06D2  -12644 STATE4?,J/ACBD.6 :WncRE SHOULD RESULT BE STORED?




K 10

U 04E3, 0018,0038.4585.F800,0000,04E1  -12682 J/7KCBD. 8

4

IZ-ESOAA-124.G ; FLOAT .MIC [600,1204] FED floatin? poinl4-Jan~82 . Fiche 2 Frame K10 Sequence 333 ;
: PTW124.MCR 600 1204] MICRO2 1L(03)  14-Jan-82 15:30:16  VAX11/780 Microcode : PCS 01, FPLA OF, WCS12% Page 332
: FLOAT .MIC £600,12042 F &D floating point : ACBD
:}ggzg :HERE IN A(BD TO STORE INDEX
112647 =10 ; ;STATE 4=0 (INDEX IN REGISTER)
112648 ACBD.6: R(PRN)_D,SS_ALU1S, *STORE INDEX<H>, SET SS FROM SIGN
112649 IDCT0ITD. *SAVE INDEX<H> WHILE <L> BEING STORED
U 06D2. 0001,003C,C181,3CD8.0000,0982 : }%gg? J/ACBDS7 *TEST FOR NEGATIVE ADDEND
112652 ; ;STATE 4=1 (INDEX IN MEMORY)
112653 VA Q *RELOAD ADDRESS OF INDEX
U 06D3, 0001,203C.C180.3€00.0200,097E ’}%2?‘5’ IDITd3_p *SAVE INDEX<H> DURING STORE
212656 ; :
112657 CACHE_DCINST.DEP], *STORE INDEX<H>
U 097E. 0001.C03C.0181.3000.0000,0980 ;}gggg ALU_D>S5_ALU1S *SET SS FROM SIGN OF INDEX
12660 ; ; g
12661 VA_VA+4, *ADVANCE ADDRESS TO INDEX<L> ,
112662 D_LC *GET INDEX<L™ FROM LATCH §
U 0980, 0810,0038.D5F0,2C03.0000,0981 :}5&3 a_Iptrs3 *GET LIMITC<H> FOR COMPARE ¢
112665 ; ;: |
12666 CACHE_DCLONGJ. *STORE INDEX<L> ;
U 0981, 0000,163C.0180,3000,0000,04E1 :}E% STATES?,J/ACBD. 8 |
112669 ; :
212670 ACBD.7: R(PRN+1)_LC. ;STORE INDEX<L> ;
112671 Q_IDCT5]: *GET LIMIT<H> FOR COMPARE |
U 0982, 0010,1638,D5F0,2CEQ,0000,04E1 ;}ggg STATES? *TEST FOR NEGATIVE ADDEND
112674 =01 : ;STATE 5=0. (ADDEND IS POSITIVE) '
12675 ACBD.8: RC[T3] q, SPUT LIMIT WHERE ACBF WANTS IT
212676 a_IDLTO], *GET INDEX TOO .
U 04E1. 0001.3A3C,C1F0,2D98,0000,059D ;;gg% PEL.V?, J/ACBF.6 *GO COMPARE THEM 5
12679 : ;STATE 5=1. (ADDEND IS NEGATIVE)
©12680 ALU_K[.80001, SSET ALU1S !
12681 $S_3S.XO0R.ALU158SD_ALU1S, :COMPLEMENT INDEX SIGN IN SS |
. i
|




Z2-ESOAA-124.0 ; FLOAT .MIC [600,1204]
: PIW1264.MCR 600,1204) MICROZ 1L(03)
: FLOAT .MIC [600.12042

2689
90

U 1003, 0C€01.003C,6580,F980,0084,72C8

U 12¢8, 0D01,003D,BD80,F998,0084,66CA
U 1209,

UF03,003€E ,65F8,F988,0106,6010

U 12CA, OF03,003€E,65F8,F988,01D6,6010

U 12¢8, 0601,173C,0184,F990,0081,12A9

F&D float1n? po1n14-Jan-82
14=-Jan-82 15:30:
F £ D floating point

L 10
equence 334
FPLA OE, WCS124

he 2 Frame L10 Se
16 VAX11/730 Htcrocode : PCS 01, Page

: MULD
.T0C 't

JFFLIST sRe-enable full lvstmg
REGION/<W(SRIL> ,<WCSRTH>/<W(SR2L> , <WCSR2H>

;DOUBLE FLOATING POINT ARITHMETIC MULD ROUTINE.
USED BY POLYD AND EMODD AS WELL AS BY MULD

THIS ROUTINE MULTIPLIES A 56-BIT 'DSI1°’ BY A 64 BIT '‘SRC'’
Y0 PRODUCE A PRODUCT WITH 63 OR 64 SIGNIFICANT BITS, DEPENDING
ON THE MAGNITUDE OF THE INPUT FRACTIONS.

THE 'DST'* IS IN <RC1,D>; THE ''SRC'' IN <RC0,Q>
WHEN CALLED BY MULD OR POLYD, THE SRC REALLY HAS ONLY 56 SIGNIFICANT BITS.

THIS ROUTINE RETURNS 10 IF THE PRODUCT IS ZERO WITH D=Q=RC[T1]=SC=0.
IF THE PRODUCT IS NON-ZERQO AN IT WAS CALLED FROM POLY OR EMOD

IT RETURNS 1< OR 13 WITH THE UNNORMALIZED PRODUCT IN <D,Q>, DEPENDING
ON HOW MANY LEADING ZERO BITS ARE IN THE PRODUCT.

SS AND SD BOTH HAVE THE RESULT SIGN

IF_THE PRODUCT IS NON-ZERO AND IT WAS CALLED FROM MULD IT RETURNS

THE PACKED RESULT IN <D,RCLT1]>.

OVERFLOW/UNDERFLOW CHECKING IS ONLY DONE ON THE MULD PATH.

F & D floating point - MULD"

PN PN P P PR YA RN N EE TR NE N KN TR TN X

;&og: ;ASSIGN THIS ADDRESS BECAUSE PCS CALLS IT
"ReCT61 D, D a, * SAVE DSTO <L>. D GETS SRCO<L>
SC_KkC.703 : SC GETS 16. FOR SWAP WORD OF FRAC <L>

SAVE SRCO <L>. SWAP WORDS OF SRCO<L>
SETUP SHIFT AMOUNT -7
CALL UNPACK DOUBLE FLOATING PT OPERANDS ROUTINE

RETURNT, SRC = 0, DST MAY BE O
RESULT IS O

CLR EXP FOR POLYD, SET FFE FOR EMODD
SET CC'S, GOTO SET WRITE RESULT READY

RETURNZ2, SRC.NE.O, DST = 0
RESULT IS O

=00 : 00
MULD.02:RC(T3] D D_DAL.SC,
SC_KL.FFF9I;

CALL ,J/UNPACK

LR I I Y

RC[TU 0.0.0,00
SC_ALUS FE_Kf.T03,
NEZ_ ALU. V&C _0. RETURN10

Ve Ve %o N,

10
RCCT13 _0,0_0,0.0
sC ALY FE"kE.T03, CLR EXP FOR POLYD, SET FE FOR EMODD
NEZ_ALU.VRT_0. RETURN1O : SET CC'S. GOTO SET WRITE RESULT READY

: 1N ; RETURN3, SRC.NE.O, DST.NE.O

RC[T SAVE DST FRAC <L>, SET AS MULT'CAND*?
D_D. RIGHT SI1/ZERO, DST FRAC <L>/2 AS MULT'CAND

SC_FE, SC_GETS DST(EXP) - SRC(EXP)

SD_SS. STATE1? SET RESULT SIGN TO SD & CHECK !F EMODD

N ®e VeV,

e Netew, N




12-ESOAA-124.0
; PIW124.MCR 6001204
: FLOAT .MIC [600,12041

12A9,

12AB,

137A,
1380,
1384,

1388,

1108,

110A,

110C,

110€,

1387,

1390,

; FLOAT .MIC [600,1204]
HI CRO2 1L(03)
F & D floating point

.
—
A
W
V

YEYR)

=x%()1
0C01,003C,41F8,FAF5,0114,8108
0C01,003C,C1F0,2EF8,0010,137A

0500,003C,4128,F800,0104.8380
0811,0030,0180,F920,0000G.1384
0€00,003C,C9E0,3C00,0000. 7388

0€00,003C,C1F8,3C00,0000,1108
;12764 =0=

0200,013D,6180,F910,0084, 70E8

0€01,003¢,CiF0,2D010,0030,110¢
=;END

127 v =0»

0€00.913D,61£0,F80N,0084,70€E8

0€00,003C.01£0,F928,0000,1389

TNNNNN
Q000 Q0
[o 3, P 8

0521,203¢,0000,F980,0000,1390

[+ -3
~

LB R T TN I N T TN TN N N XY . .
b vl e e wd = wad wmd D wmd —d

SN LSTASTANTI N1 S TAS T N 1,8
NN

O 0000

te )

0010,0038,CpC0O,3EFE,0000,1392

£ D floatin inl4=Jan-82
14-Jan-82 15530016

MULD.03:

M0

AT THIS POINT,
ID[TOJ'SRC<H>
RCLT21=DST<L>

Qe B2 v,

g["15] D,CLK.UBCC,

0.
FE_ SC-RC-801, J/MULD.03 :

21
0 IDCTO], D_Q,
“RCR151_D, “cik.uBcC

D.LEFT, Q_Q.LEFT

VAX11/780 mcrocode

IDLT13=DST<H>
RCLT51=DST<H> D

BRANCH ON STATE<T> (EFODD)

.
'
.
L4
”

SI/ASHL FE_Sc-kE.801 :

0_D.OR.RCLT4]

£723_D, 0_Q, Q_D

IDCTOI_D, D_Q, Q_0

Lc_RCCT21,
SC RC.F

CALL, Z’ J/MULDMPY

21

D_Q, Q_D,
cALL., 27,

01

SC KC.F1,
ST OMPY

D..Q. Q_D, LC_RCCTS]

ALU Q. RCLCT6] _ALU.LEFT,

D_D.LEFT, SI/DIVD

RCR15J_LC. IDCT31_D.
o_LC

e Ne %e N,

Ve Wy %y Ny N,

LB I L IR I PN Y

Sequence 335
FPLA OE, WC5126

he 2 Frame M10
PCS 01,

IDCT2]=SRC<L>

=pST<L>/2 @ =SR(<L>

MULD (OR POLYD)

MULT® CAND TO R15

MULTIPLIER T

ADD EXP BIAS 128 TO TEMP EXP RESUWLT

EMODD - MUST ADD EXVENSION TO SRC FRACT
SRC<H> IN Q, SRC<L> IN D
SAVE DST<L> WHILE WE PAD OUT SRC

SHIFT SRC FRACT LEFT
REMOVE EXTRA EXP BIAS

PUT SRC EXTENDER AT LOW END OF FRACT
SAVE EXTENDED SRC IN ITS OL.D SPOT

FINISH SAVING SRC AND PREPARE TO MULTIPLY

DST <L> TIMES SRC <L>
LATCH M'CAND = 2

SET LOOP CT FOR 16. LOOPS
GOTO MULTIPLICATION SETUP

RETURN FROM MUL SUBRT

PRODUCT IS 1 PLACE TOO FAR RIGHT, SINCE WE
HALVED THE LOW DEST_FRACT BEFORE MULTIPLYING;
THEREFORE SAVE THE 32ND BIT IN PSL<N>.

D GETS PROD<H>, BRING SRC<H> INTO Q.

DST <L> TIMES SRC <H>
IMMEDIATE PROD TO Q, MULT'IER TO D
GOTO MULTIPLICATION SETUP

RETURN FROM MULTIPLY SUBROUTINE
THIS PRODUCT IS ALSO 1 PLACE TOO FAR RIGHT.
PREPARE FOR LEFT SHIFT, LATCH DST<H>

SHIFT THE QUANTITY <D,Q,PSL<N>> LEFT 1 PLACE
}'g zgﬂﬂklgs HIGH 64-BITS OF DST<L> X SRC

GET M'CAND, SAVE PROD<H> FOR LATER ADD

Page 334



N 10

171-ESOAA-124.0 : FLOAT .MIC [600,1204] F&D floatwn? poinl4-Jan-82 . Fiche 2 Fframe N10 Sequence 336 :
: PIW124 . MCR 600,1204] MICRO2 1L(03)  14-Jan-82 30:16 VAX11/780 Microcode : PCS 01, FPLA OE, W(CS124 Page 335
¢ FLOAT .MIC [600.1204] F 8 D floating point : MULD
:127N : H
:12772 RCLTC]_Q.LEFT,SI/ZERO, ; GET 2 TIMES M'CAND
U 1392, 0021,203C,C9F0,2080,0000,1118 ;12793 o_IpLT2] : GET SRC FRAC <L>

:12795 =0« ;0 ; DST <H> TIMES SRC <L> PLUS (DST<L> X SRC)<L>

212796 D o Q 0, SC_KC.F], : D GETS MULT'IER, Q GETS OCCAN'T ADD - OVFLO) i
212797 cCvol. : LATCH 2 TIMES M‘CAND
U 1118, 0C00,003D,61F8,F900,0084,70E8 :}g;gg CA[L J/MULDMPY ; GOTO SETUP MULTIPLICATION
:12800 ;1 ; RETURN FROM MUL SUBRT
U 111A, 0811,0014,0180,F800,0010,1394 ;12801 D_D+LC, CLK.UBCC : ADD (DST<L> X SRC)<L> TO (DST<H> X SRC<L>)<L>
:12802 ; (LC CONTAINS RCLT6] FROM MULDMPY)
;12803 =;END
;12804
;12805 : : <
:12806 ALU_D, N_AMX.Z_TST, :  SAVE CURRENT SUM<L><31> IN PSL<N> 5
lu 1394, 0C01,033C,CDF0,2C00,0030,111C ;}gggg D_07 a_IBLT3],7¢31? ; SET UP FOR HIGH-ORDER ADD
;12809 =0« :0 :
;12810 ALU_ D+Q RCLT61_ALU, : NO CARRY - ADD, SAVE RESULT ACROSS FINAL MPY ;
:12811 CLK-UBCC : SAVE THE CARRY IF THER IS ONE i
U 111C, 001p,0014,C170,2080,0010,1130 :}gg}g Q_IDCTOJ, J/MULD.04 : “LOAD SRC<H> FOR FINAL MULTIPLY ;
. 2 i
;12814 21 : !
:12815 ALU_D+Q+1, RCLT6]_ALU, : CARRY - ADD WITH CARRY, SAVE RESULT, :
:12816 CLK-UBCC, : SAVE THIS CARRY IF THERE IS ONE
U 111E, 0010.0010,C1F0,2D80,0010,1130 ;12817 a_IDLT03 : Q@ = SRC<H> FOR LAST MULTIPLY
;12818 =;END
;12819
;12820 =0= :0 : FRAC <H> TIMES FRAC <H>
:12821 MULD.04: LC RC[TOJ : RE-LATCK. 2 TIMES M°’CAND
;12822 D_Q, 0.0, : MULT'IER <H> TO D, Q@ = 0 (OVFLO PROBLEMS)
;12823 ST KC.F3. ; SETUP LOOP CT
U 1130, 0€00,003D,61F8,F900,0084,70€E8 :}Sggg CACL. ~J7MULDMPY ; GOTO SETUP MULTIPLICATION
;12826 21 ; RETURN FROM MUL SUBRT (
;12827 Q_D+LC., CLK.UBCC, D_Q, ; SWAP HALVES, ADDING IN OLD PARTIAL PRODUCT
U 1132, 0€11,0314,01€0,F800,0010,1134 ;%gggg END 312 ; BRANCH ON CARRY FROM PREVIOUS ADD !
~ 15830 <0
. = * -
U 1134, 0000,033C.0180,F800,0000,113C :}gggg €317,J/MULD. 05 :  CHECK FOR CARRY INTO KIGH PRODUCT
;12834 D _D+K[.1]. :
U 1136, 0819,0314,0580,F800,0000,113C ;}gggg €312 ; PROPOGATE THE CARRY
;12837 =0« B s ;  NO CARRY
;123838 MULD.N5: ALU_Q, Q_ALU.LEFT, : SHIFT <D,Q,PSL<N>> LEFT ONE
312839 n 5. CEFT.SI/DIVD, YO FORM 64=BIT PRODUCT IN <D,Q>
;12840 SYATE_STATE.ANDNOT.SHF.VAL. ; CLR STATE<O> IF FRACT<.5 (POLYD ONLY)
U 113C, 0521,373C,0040.F800,148D,5262 ;}ggzg SC_FE, STATEQ?, J/MULD.06 ; SC=EXP, SEPARATE OUT MULD FROM EMODD/POLYD
. [-]
;12843 21 ~====:; CARRY FROM ADD
U 113E, 0819,0014,0580,F800,0000,113C ;12844 D_D+K[.1], J/MULD.%5 : PROPAGATE IT AND CONTINUE

12845 =;END




|

2Z-ESOAA-124.0

U 1262,

U 1263,

U 1396,

u 1206,

u 1227,

U 10ES,

U 10E9,

0500,003C,7C28,F800,0104,7396

0000.173€,0180,F800,0000,0012

0001.0D3C,4180,FAF8,0000,12C6

0500,003C,0428,F800,008”.,8396

0019,2014,41C0,F800,0010,03FC

v203,0C03C,6180,FA78,0084,72FC

0F03,003C,01F8,FA78,0000,12F0

: FLOAT .MIC [600,1204]
: PTW124 .MCR 600.1204] MICRO2
: FLOAT .MIC £600.12043]

F & D floating point

B 1 :
FED float1n? poinl4~Jan-82 _ Fiche 2 Frame B11 Sequence 337 :
1L (C3) 14-Jan§SED :30:16 VAX11/780 Microcode : PCS 01, FPLA CE, W(CS124 Page 336 |
}ggzg ;EXIT FROM MULD FOR ALL USERS (MULD, EMODD, POLYD)
112848 =++10 ;0 :  THIS IS MULD
12849 MULD.06: Q_Q.LEFT, D_D.LEFT, - WE WANT <D,0> NORMALIZED FOR
12850 SI7DIVD * ROUNDING - THE FIRST SHIFT IS FREE.
%ggg; FE_KEL. 183 J/MULD.O? - SET UP FE FOR FACKD, GO TEST IF NORM
112853 1 :  POLYD/EMODD
;gggg STATEO?, RETURN!2 * TEST NORMALIZATION IN CASE ITS POLYD
i
Z}gggg MULD.07: RCR151_D. K[.80J, D312 : SAVE PROD<H>, CHECK IF NORMALIZED
112860 ;
215861 =110  -BRANCH ON D31 (PRODUCT NORMALIZED)
112862 20 : D31 IS 0
:12863 D D. LEFT Q_Q.LEFT, * DOUBLE SHIFT PROD LEFT
+ 12864 ST/DIV :
: 12865 SC sc-xt 13, : DECREMENT EXP TO COMPENSATE FOR SHIFT
}5%9 J/MULD.07 : TEST AGAIN (GUARANTEED TO SUCCEED 2ND TIME)
12868 :1 ;
112869 Q_Q+K[.80], CLK.UBCC. + ROUND PROD FRAC <L>. SET C31 FOR ROUNDING
.}53;? END J7PACKD : GO TO PACK RESULT
212872 :° FRACTION MULTIPLY ROUTINE FOR MULTIPLY DOUBLE - MULTIPLIES
212873 AN UNSIGNED 32-BIT MULTIPLIER BY AN UNSIGNED 31-BIT MULTIPLICAND.
}gggls. : LOGIC IS V E R Y PARALLEL TO INTEGER MULTIPLY - SEE COMMENTS THERE.
112876 =0 ; ENTERED WITH *Z?"* TEST FOR M'CAND=0
212877 MULDMPY::0 * MULTIPLICAND NOT ZERO - SETUP FOR LOOP
12878 ALU_O(A), D_D.RIGHT2, : D GETS M'CAND
:12879 LAB"RLR151,7S1/ZERO, > LATCH M'CAND TO LB
zzggg SC_RL.F1, MUL?,J/MULPAP - SETUP LOOPCOUNT & GOTO MULTIPLICATION ROUTINE
:12882 ;1 : M'CAND IS 0
- 12883 0. 0.0, ALU_O(A), :
;12884 LA8 RCR153, : LATCH M'CAND TO LB ANYWAY
;gggg N J/MOLPAP * LATCH RCLT6] AND EXIT




cccoc [od

c

cccac

12F0,

12F4,
12FS,
12F6°
12F7 .,

1320,

1324,
1325,
1326,
1327,

ZZ-ESOAA=124.0 : FLOAT .MIC [600,1204]
;. PTW124.MCR 600 1204]
: FLOAT .MIC [600.1204]

0200,003€.0300,F930,4000,0002

0281.,2C3C,0740,F800,0084,82F0
028D, 2C14,0740,F800,0084,82F0
0291,2€00,07C0,F800,0084,8320
028D,2C00,07C0,F800,0084,8320

020D,2016,0340,F930,4000,0002

028D,2C14,0740,F800,0084,82F0
0291,2C14.,0740,F800,0084,82F0
028D,2C00,07C0,*800,0084.8320
0281,2C3C,07CC,F800,0084,8320

MICROZ2 1L(03)
F £ D floating point

14~Jan-8

cnh

F&D float1n? po1n14~Jan-32
oD 30:16 VAX11/780 Microcode

sMULTIPLY LOOP HERE - ENTER VIA

=000
MULPAP:

=100

=000
MULPAM:

=100

fFiche 2

LC_RCLT6], NMULP.LGHC, SETURN?

QD_QD.RIGHTZ, MUL . OXT,
QD_ (Q+LB)D. RIGHT2, MUL.CXT.
QD_(Q-LC)D.RIGHT2, MUL.IXT,
QD_(Q-LB)D.RIGHT2, M_L.1XT,

LC_RCLT6], ALU_Q+LB, Q_ALU,
MULP.DONE . RETORN2

QD_(Q+LB)D.RIGHT2, MUL.OXT,
QD_(Q+LC)D.RIGHT2, MUL.OXT,
QD_ '3-LB)D.RIGHTZ, MUL.IXT,
QD-QD.RIGHT2, MUL.1XT,

J/MULPAP
J/MULPAP
J/MULPAM
J/MULPAM

J/MULPAP
J/MULPAP
J/MULPAM
J/MULPAM

Frame (11 Sequence 338

: PCS 01, FPLA QE, W(S124 Page 337 g

"MUL?, J/MULPAP''

sRETURN TO RETURN ADDR .OR. 2

:+0, OXT
J41, OXT
=2, IXT
=1, IXT

cRETURN TO RETURN ADDR .OR. 2
;AFTER CORRECTING PRODUCT

:+1, OXT
+2 oxT
=1, IXT
0 IXT



22-ESOAA-124.0
;. PTW124.MCR 600.1204]
: FLOAT .MIC [600.1204]

U 1023,

U 1033,

U 1395,

U 12”'

U 1298, |

U 1290,

U 129,

; _FLOAT .MIC C600,1204]

0901,203C,01€E1,F800,0888,7023

0503,AE3D,0180,F988,0000,037€

0901,003C,0185,F908,0918,739D

0001,123C,0180,FAF8,0080,9299

0F18,C038,19F8,F988,00¢4,703E

G021,003C,4180,F980,0084 ,B3A4

OF18,C038,79F8,F988,00F4,703E

0F18,C038,19F8,F988,00F4,703E

MICRO2 11.(03) .
F & C floating point

D 11

FED float1n? po1n14-Jan 8¢
14-Jan-82

: EMODF
.TOC * F & D floating point
;EMODF  (54)
JENTER WITH Q = MULR.RF, D =
3C8:
EMODF:
0 D‘
D_Q(FRAC),
SC_Q(EXP),
SS_ALU1S,
CHR.FLT. OPR J/FL.ABS.1023
1023:
FL.ABS.1023:

J0xxx

D D.LEFT.SI/ZERO,
RTCT1]_Q.OXTIBYIED,
CALL . INTERRUPT .REQ? ,J/SPEC

1033:

Jenlx

sASSIGN THIS ADDRESS BECAUSE OF

D D(FRAC),
FE D(EXP) ,CLK.UBCC,
LCCRCLT1],
SS”SS. XOR ALU1SZSD _ALU1S,
CHR.FLT

=;END

RCR15] D,
SC_SC+FE.
EACU?

=100

;1001
Sc_K(ZEROJ,
RCTT1] K[ZEROJ
D 0.0 0,SET.CCCINST),
J7EMOBF .7

011
v FT,S1/ZERG

:1
RCCTO] D.LE
SC_SC~R[.801,J/EMODF . 2

21101

SC_K[ZERO3J,
Rctr1J KCZERO].

0.0 0, SET CCCINST),
J7Enob

211
C_K[ZERO],
NERATI:
7EMODF .7

0],

$
R
D CCCINST),
J

Fiche 2 Frame D11
116 YAX11/780 chrocode

LR TR TR TR TN )

Sequence 339

PCS 01, FPLA OE, W(S124 Page

: EMODF'’

MULR.RF, MULRX.RB, MULD.RF, INT.WL, FRACT.WF
MULRX.RB AT C.FORK.

MOVE EXT'ER TO Q
MUL®IER FRAC
MUL®IER EXP
MUL'IER SIGN
CHECK FOR -0

sASSIGN THIS ADD BECAUSE PCS CALLS IT

L4
[ 4
.
L4
4

MOVE TO LEAVE ROOM FOR M'IER EXT'ER
RC 1 GETS M'IF” EXT'ER (BYTE)
GO GET M'CAND

CONSTRAINT ON PREVIOUS INSTRUCTION

e %% Ny Ny N,

LN T N

RETURN FROM *'SPEC’*

GET M°*CAND FRAC

M'CAND EXP

LATCH UP MULTIPLIER EXTENDER
SS _CETS RESULT SIGN

CHECK FOR -0

R15 GETS M°'CAND
SC GETS SUM OF EXP'S
M'IER OR M'CAND = 0?

PROD = 0 (M'IER IS O

PROD SET T0 O
PROD SET 10 O
GOTO WRITE RESULT

PROD .NE. O
RC O GETS M'CAND » 2
SAVE EXP WITH BIAS ADJUSTED

PROD = 0 (M'IER, M'CAND ARE 0)
PROD SET 1O O

PROD SET TO O

GOTO WRITE RESULT

PROD = 0 (M'CAND IS O)

PRCD SET TO O

PROD SET TO O
GOTO WRITE RESULT

338




12-ESOAA-124.0
: PIW124.MCR 6001204
: FLOAT .MIC £600.12041

U 13A4,

U 120C,

U 120,

U 13A5,

U 102€E,

U 103E,

U 1305,

U 1307,

0811,2030,41FC,FA78,0104,820C

0203,0C3D,6580,F900,0084 ,6354

0C03.,003C,0DEO,F988,00D4 , 73A5

0000,003C,01F8,F8G0,0081,102€

0E00,003D,0180,F800,018C.,A96

0810,1438,C1F8,3D08,0000, 1305
0000,003C.4180,F800,0084,93A6

0p00,003C,4180,F800,0084, 7346

s FLOAT .MIC [600,1204]
MICRO2 1L(03)
F & D floating point

EN

F&D floatin? poinl4-Jan-82 . Fiche 2 Frame E11 quence 340
14-JanEgSDF 5:30:16 VAX11/780 Microcode : PCS 01, FPLA OF, UCS1 Page
;12962 EMODF.2:; :
:12963 LAB_RLR15], SD_SS, : LATCH M'CAND
12964 ALU Q.0R.LC, DTALU, ; D GETS FULL 32 BIT MULTIPLIER
}S% Q_0, FE sc-xc 80] ; UNBIAS PRODUCT EXPONENT TO FE
;12967 ; A NOTE ON THE MULTIPLICATION
;12968 ; THE MULTIPLICAND HAS BIT 31:0. 8IT 30=1
;12969 ; THE MULTIPLIER HAS BIT 31 = 1, ALL BITS ARE SIGNIFICANT
;12970 ; THE MULTIPLICATION IS CARRIED TO 66 BITS (17 ITERATIONS) SO THE LAST
:12971 ITERATION WILL THINK THE MULTIPLIER IS POSITIVE.
212972 THEREFORE THE PRODUCT WILL BE SHIFTED 3 BITS RIGHT FROM WHAT IT
:12973 WOULD HAVE BEEN IF BOTH FRACTIONS HAD BEEN NORMALIZED AND THE
}S%%‘g : MULTIPLICATION CARRIED TO 64 BITS.
;12976 =0= ;0n :
212977 D_D.RIGHT2,SI/ZERO, ; SHF'G FOR MULIPLICATION
;12978 LT_RCLTOJ, ; LATCH M'CAND » 2
:12979 SC_KL.10], ALU_O(A), : SETUP LOOP COUNT AND ALUO-1 LATCHES
.‘%gggg CACL ,MUL2.J/MULCPP. 4 ; CALL MUL SUBRT, GUARDING AGAINST SC=0
:12982 s : RETURN
;12983 RCCT1]_0, N&Z_ALU.VEC_O, ; SET UP RCLT1] AND CC‘S FOR CVTFI
;12984 sC_k[.3], ; SET UP TO SCALE PRODUCT
} Sggg p_3.,0_D ; SWAP SO D GETS PROD<H>, Q PROD<L>
;12987 : : SCALE PROD SO D HAS
.}gggg SC_FE, D_DAL.SC, @_0 ; 31/32 SIGNIFICANT BI7S
;12990 ; wxxxxx  ENTRY POINT FOR FPA wxxnx
;12991 ; D HAS FRAC, SC HAS UNBIASED EXP, SS&SD HAVE RESULT SIGN, RCLT1J=0, Z=1
212992 =0xx1x
;12993 EMODF.6:;0%*xjx :
112994 SC_SC~SHF . VAL ,FE_EALU, ; NORMALIZE
;12995 D_DAL .NORM, :
;12996 cKLL J/CVTFI.1 :
;12997
;12998 EMODF.7:
;12999 RELaE :
;13000 IDCTOI_PM, Q_0, D_RCLT1], ; SET UP TO SHIFT FRACTION
.gggg SC? ; BUT DON'T SHIFT IF NUM<1.0
213003 =101 ;101 ; BRANCH ON SC (NUM => 1.0)
'}%88’5 SC_SC+k[.80]1, J/EMODF.8 ; NUM<1.0 - RE-BIAS EXPONENT
213006 ;1N M
;13007 SC_k[.801, D_DAL.SC ; NUM => 1.0 - THROW AWAY INTEGER

339




F1

IZ-ESOAA-124.0 ; FLOAT .MIC [600,1204] FE&D floatin? poinl4-Jan-82 . Fiche 2 Frame F11 Sequence 341
: P1W124.MCR 60012041 MICRO2 1L(03) 14=Jan-82 15:30:16  VAX11/780 Microcode : PCS 01, FPLA OF, WCS124 Page 340
: FLOAT .MIC [600,12043 F &€ D floating point : EMODF
:13008 EMODF.8:
:13009 : :
$13010 SC_SC=SHF .VAL * NORMALIZE FRACTION
213017 D_DAL.NORM, KE.803, : SET_UP ROUND CONSTANT
U 13A6. OE00.OD3C.4180,F800,008¢C ,B2D9 ;}§8}§ o1 DNE.O0? * TEST FOR O FRACTION
: =%
:13014 EMODF.9:
$13015 :*01 ; D=0
213016 IDCT13.D, SC_O(A), : MAKE FRACTION A TRUE ZERO
213017 STATE_D(A), * CLEAR STATE FOR DEST STORE FLAGS
;13018 SGN/CLR.SD+SS. :
U 12D9. 0003.003C.C587.3C00,1488.72A7 -13019 J/EMODFD * GO STORE THE RESULTS
50 ;
. o * .
U 12D8. 0819.0014.4180,F800,0010.13AC ;}gggg D_D+K[.801, CLK.UBCC : ROUND FRACTION
$13024 : :
L' 13AC. 0000.033C.0180.F800.0100.0210 ;}ggsg FE_SC+1, €312 : TEST FRACTION OVERFLOW FOM ROUND
213027 =0% ;0% :
©13028 EALU_SC., D_PACK.FP, : NO OVERFLOW - USE UNINCREMENTED EXP
U 1210, 0808.0038.0180,F800,0000.13AD :;gggg J/EMBDF .10 :
£13031 21 :
213032 EALU_FE, SC_FE, : OVERFLOW - USE INCREMENTED EXP
U 1212, 0808.0038.0180,F800.0081.73AD :}%852 D_PATK.FP, J/EMODF.10 : GET LEFTOVER FRACTION PART
213035 EMODF.10: )
;13036 K :
$13037 ALU.D. N_AMX.Z TST, * SET COND CODES FROM FRACT
;13038 WORD, INTRPT.STROBE, :
$13039 STATE_K[ZERO], ¢ CLEAR STATE FOR RESULT STORE SECTION
U 13AD. 0001.543C.1980,F800,5484 ,72A5 ;};829 SC_KCZERO], SC? * SET FOR FLOAT, TEST FOR UNDERFLOW
213062 =0101 ;0101 ;
$13043 ALU_0(A) ,N&Z_ALU.VEC_9.D_0. : FLOATING UNDERFLOW - MAKE FRACT=0
U 12AS. 0F03.003D,0180,F80C,0050. 12AC ;;ggzg CALLCLPSLFUI :
$13046 EMODFD: ;0111 : %% EMODD ENTERS HERE *»
213047 Q_IDLCES), * NO UNDERFLOW
U 12A7. 0000,1A3C.31F0.2¢00,0000,108C ;}ggzg PSL.V?,J/7EMODF .11 * SEE IF WE HAD AN INTEGER OVERFLOW
213050 =1101 ;1101 ; RETURN HERE IF PSL<fu>.eq.0(SC.eq.0)
U 12AD, OF03,003C,01F8,F988,0000,108C ;}gggg Q_0.D_0,RCCT1]_0,J/EMODF .11 ¢ CLEAR FRACT (INT=0 BY IMPLICATIiON)
343053 ;11N ; RETURN HERE IF PSL<fu>.er 1(SC.ne.0)

U 12aF, 0018,0038,F580,F988,0000, 1284 3054 RCLT7]_KL.AJ,J/FLOAT.FAULT ; T7 GETS UNDERFLOW TRAP CULDE

S GRS |




27-€S0AA-126.0 ; FLOAT .MIC [600,1204]
: PTW1264.MCR 600712 043 MICRO?2
. FLOAT .MIC [600,12

U 108C, 0810,0E39,C580,3D08,0080,C47E

U 108e, 0819,2030,65€0,F800,0000,1384

U 10EC, 0C01,003C,0180,F990,5400,D084

U 10ED. 0C40,0038,0180,F990,5C00, 1084

U 1384, 0C€00,003C,3180.3C00,0000,108C

1 (03)
F & D floating point

F&D floatln? poin

61N

14=Jan he 2 Frame G11 Sequence 342
30:16

~82 Fic
VAX11/780 M1crocode

14~-Jan-8 PCS 01, FPLA OE, WCS124 Page
: EMODF

;13055 108C: sASSIGN THIS ADDRESS BECAUSE PCS CALLS IT

;13056 EMODF.11:
213057 :00+1100 s =% EDIV ENTERS HERE *=

;13058 SC SC+1, ; SC SET TO 1/3 FOR FLOAT/DOUBLE

;13059 IDET11 D, D_RCLT1], : SAVE FRACT<H>, GET FRACT<L>

213060 CALL, INTERRUPT REQ’ :
R }ggg} /ASPC : EVALUATE INT.WL
;13063 108E: sASSIGN THIS ADDRESS BECAUSE OF CONSTRAINT ON PREVIOUS INSTRUCTION
: 13064 :00+1110 ;  INTEGER OVERFLOW OCCURRED

;13065 Q D. D_Q@.0R.K[.10], ¢ SET INTEGER OVERFLOW CODE IN C.E.S.
,}gggg J7EMODF v :

;13068 10EC: ;ASSIGN THIS ADDRESS BECAUSE OF CONSTRAINT ON PREVIOUS INSTRUCTION
;13069 :11%1100 : RETURN 60: INT.WL IS MEM MODE

;13070 RC[T?J D, . SAVE INT.WL ADDR

213071 ; D GETS FRACT <L>

;13072 STATE STATE+1, ; MARK FLAG FOR INT.WL R MODE

13073 INTRPT.STROBE,

.}%8;? J/EMODF .12 :

;13076 10ED: ;ASSIGN THIS ADDRESS BECAUSE OF CONSTRAINT ON PREVIOUS INSTRUCTION
213077 11 1101 ; RETURN 61: INT.WL IS R MODE

213078 ; D GETS FRACT <L>

;13079 Rt[TZJ _RLOG.RIGHT, ; SAVE REG # FOR INT.WL

;13080 INTRPT.STROBE .

;13081 J/EMODF .12 :

;13082 =

;13083 EMODF.V:; M

;13084 ID[CESJ ; WRITE CES WITH TRAP CODE, GO STORE RESULTS
13085 J/EMODF . 11 :




I1Z-ESOAA-124.
; PIW124.MCR
; FLOAT .MIC

; FLOAT .MIC [600,1204]
1204] MICROZ2 1L(93)
F & D floating point : EMODF

0000, 03D, C980,3C00,0080,C47E

0001,003C,0980,F9A0,1404,9114

. 0000,173C,C1F0,2C00,0000, 12EA

=
e
8

\Om\lO\U‘!«b&NN—'OOW\IO\U’IJ\WN—'O\OQ\JOMbWNdO\OmVOMJ\WN“g

. 0601,003D,01£0,F800,0200,000D

. 0010,1738,C1F0,2020,0200, 12EA

. 0C10,0038,C5F0,2D010,0083,1385

. 0C€10,0038,C5F0,2010,0200,1386

0C€01,173C,0180,F8€E8,0000,12F1

. 0001,163C,C9F0,2cD8,0000, 1008

. 0010,D638,01C0,3108,0000,100C

L e e L e L L L L L L T L L L L L L LY
L0 L O L 0 O U Ld L 0 Ll 0 0 L L N L N 0 N O L 0 N N N Y N s N W NN W

) wad wmd ed wmeh wd md el D e oD wnmd b v b D D b red D D ) wd cmd cowd wod wnd cd =D ) wmd D e b D = w—d w—d —

N NN NI N N N NN NI NI NI NI NN NININ) = wd e e ed ok 2wk ed 2 O O O O OO OO O

H 11
F £ D floatin in14~-Jan-82
14~Jan-8¢ ? s

=00xxxx()

:16 VAX11/780

EHODF'12i6t721 D, SC_SC+1,
» +
CALL, IRTERRUPT .REQ?,

LR T X

J/ASPC

=1 xxxx(); 2
RCLT4] H
STATE STATE+K[ 2], :
J/EMODF .14 :
Q_IDCTO], :
STATEQ?, J/EHODF 16

=;END

=0

EMODF.14::0
VA D.QD, ;
D_B.PIGHT, .
CRLL J/PRB.W :
21 H
Q_IDCTO] H
vA_RCL[T4], :
STATEO?, J/EMODF .16 :

=;END

=10

EMODF.16:;0
D Q.0 IDPLT1], ;
ST_RCLT2I(EXP), ;
J/ EMODF.17 :
;1 ;
D_a.a _IDCT1], ;
vA_RCCT2], ;
J/EMODF 20 ;

=;END

EMODF .17:;
R(SC) D, D_Q,
STATET?

=01

EMODF.18:;0
R(PRN) D.
Q_IDCT2],

STATE?-43,J/EMODF .19

e

21
CACHE _DCINST.DEP],
Q RC[M

],
STATE7-4?,J)/EMODF .22
=;END

We®e Sa O,

Fiche 2 Frame H11 Sequence 343

Microcode : PCS 01, FPLA OE, W(CS124 Page

° T2 SAVES FRACT <L>, SC GETS 2/4 (FLT/DBL)

EVALUATE FRACT.WX MODE

RETURN 60: FRACT.WX IS MEM MODE
SAVE FRACT.WX ADDR

MARK FOR MEM MODE FOR FRACT
GOTG PROBE FRACT.WX

RETURN 61: FRACT.WX IS R MODE
GET BACK INT.WL
INT.WL IS R OR M MODE?

SETUP FRACTION ADDR FOR PROBE SUBROUTINE
GET D SHIFTED FOR PAGE BOUNDARY TEST
GOTO PROBE FRACT.WX BEFORE WRITING ANY

PROBE OK

GET BACK INT.WL

GET BACK ADDR

IS INT.WL MEM OR R MODE?

INT.WL IS R MOCE
D GETS INT, Q GETS FRACT.WX
GET BACK REG #

INT.WL IS MEM MODE
D GETS INT, Q GETS FRACT.WX
GET ADDR

WRITE INT.WL

IS FRACT MEM OR R MODE?

R MODE
WRITE FRACT.WF OR FRACT.WD <H>
GET BACK FRACT <L>

EMODF OR EMODD?

MEM MODE

WRITE FRACT.WF OR FRACT.WD <H>
GET BACK FRACT <L>

EMODF OR EMOLC?




2Z-ESO0AA-124.0 :
. PIW124.MCR 60012041
: FLOAT .MIC [600.12041

1008,

1009.

1386.

100D,

SLOAT .MIC C600,1204]

€000,003C,0180,F804,4000.,0062

C001,203C,0180,F8E4.4000,0062

0000,003C,0180,3000,0000,138C

0¢10,1738,0180,F920,0200,12F1

€000,003C,0180,F804,4000,0062

0€00,003C,0180,F803,0000,03FD

MICR02 1L(03)
F & D floating point

;13140
41
42
43
44
45

~
~No

I R R R YR A R I R R R A A A P P PR YR A N A YR YR YR N R XN ¥

INWINWWNINWNNWNNIN NN NN NN NN W NN NN NN
A A L N S A S A S b ed b b s
W
W

1
1
1
.1
21
.1
1
.1
;1.
o1
21
;1
;1
;1
.1
;1
o1
21
o1
21
;1
1
21
21
21
21

In
gD floatln? po1n14-Jan- 2
14-Jan-82 5:30:1 VAX11/780

=1*xx0 .0

EMODF .19:CLR.IB.OPC ,PC_PC+1, :
JZIRD H
21 :
R(PRN+1) ;
CLR.IB. oPc PC_PC+1, ;
J/IRD :

=;END

EMODF .20:;
CACHE_DCLONG] :
VA RCLT41.D 0 ;
STATE1?,J/EMODF .18 :

=1»x()

EMODF .22:;0
CLR.IB.OPC,PC_PC+1, N
J/IRD H
.1 :
vl VA+4, :
J/STOR.L H

=;END

Fiche 2 Frame

EMODF :
UPDATE B, PC
GOTO NEXT INSTR

EMODD:

WRITE FRACT.WD <L>
UPDATE IB, PC
GOTO NEXT INSTR

STORE INT.WL

SET FRACT.WX ADDR
FRACT. WX MODE R OR MEM?

EMODF
UPDATE IB, PC
GOTO NEXT INSTR

EMODD
GET FRACT.WD <L>
INC ADDR

I Sequence 344
Microcode : PCS 01, FPLA OE, W(CS124

Page 343




IZ-ESOAA-124.0 : FLOAT .MIC [600,1204]

;. PIW124 .MCR 60012041
. FLOAT .MIC [600.1204]

U 0386,

U 0396,

U 1043,

u 1261,

u 1271,

U 1273,

0C03,8E3D.0180,F9A0,0000,037E

0000,003C,0180,F910,0000,1043

0000,003C.,0180,F300,0000,1261

0010,0039,0D80,F988,1404,7003

0003,003C,C180,3p88,1450,73C1

0001,203C,65F8,F990,1404,7041

MICRO2 1L(03)
F & D floating point

—
o
O

N~ b b b b b b b md ocd b b e md b e b b e wrd b b wd b b b b b b aed
O OO O O O O O 0000 00 0000 G0 00000000~ NN NN NNNNY

00
201

AN N U N NN U N N LA OO NN NN O A N N NN N N NN NN N NN N NN NN N NN W

208

g0 float1n? po1n14-Jan~ 2 Fiche 2 frame J11 Sequence 345
14-Jan-82 5:3 VAX11/780 chrocode : PCS 01, FPLA OE, WC5124
: EMODD
.T0C ' F & D floating point : EMODD'’
;EMODD  (74) MULR.RD, MULRX.R8, MULD.RD, INT.WL, FRACT.WD

J n

;ENTER WITH <RC 0, @> = MULR.RD, D = MULRX.RB AT C.FORK.
COMPUTATIONAL METHOD - THE EXISTING CROSS-MULTIPLY TECHNIQUE,

LN PR YN PN FE N N N

LX)

386:
EMODD :

396:

1043:
FL.ABS.

=0x=01

EMODD.1:

=1%+01

=;END

WHICH WORKS FINE FOR MULD AND POLY, FALLS 1 BIT SHORT

IN ACCURACY FOR EMODD. TO GET AROUND THIS, SPECIAL CODE IN THE
MULTIPLY DOUBLE SUBROUTINE (TRIGGERED BY A STATE BIT) DELETES

THE NORMALIZE BIT OF THE EXTENDED ARGUMENT, REDUCING ITS ACCURACY

TO 63 BITS. AFTER THE MULTIPLY IS DONE, MORE SPECIAL CASE CODE

(IN EMODD THIS TIME) ADDS THE NON-EXTENOED ARGUMENT INTO THE

PRODUCT IN SUCH A WAY AS TO CONSTITUTE THE 64TH MULTIPLY STEP.

THIS SEEMS TO YIELD THE DESIRED ACCURACY.

RC[T4J _D.OXTIBYTE],
CILL INTERRUPT.REQ?,J/SPEC

GET 8 BIT EXT M'IER
MOVE MULR <L> TO D
EVALUATE MULD.RD

Ve vy w,yn,

IDCTO]_D, STATE FE, PREPARE TO SHARE CODE WITH EMODF
RCLT11Z0, N&Z_ALu. veC 0.. ZERO INTEGER AND FRACTION PARTS

J/EMODD. 6 AND GO STORE IT ( MULD LEAVES 10 IN FE!)
21 . PRODUCT .NE. O
RCLT2]_Q, STATE_KL.10], ; SAVE LOW PRODUCT FRACTION, SET DBL FLAG
Q0 ; CLEAR Q FOR CONSTRAINT HACKERY

Page 344

: ; RETURN WITH MULD IN <RC 2, D>

LC_RCLT23,J/FL.ABS.1043 :

1043 ; ASSIGN THIS ADD BECAUSE PCS CALLS IT

] .

J/EMODD . 1 : xx HACK TO AVOID CHANGING PROM *

:"RCLT1]_LC, STATE_KL. 33,. UNPACK AND MULTIPLY THE FRACTIONS
CALLTAULD.00] MULD HAS SPECIAL-CASE EXTENDER CODE

;0 ; PRODUCT = 0




U

I2-ESOAA=124.0
: PTW124 .MCR 600" 1204
: FLOAT .MIC [600,1204]

1041,

1051,

101C.

101E.

1025,

1027,

1035,

1208,

1209,

138E,

13¢0,

0010,0039,41C0,F910,0184.B2FA

0810,1A38,C1F8,3010,1500,101C

0010.1438.C9C0,3008,0010,1025

0010,1438,C9C0,3008,1410,5025

0€10,1839.41C0,F910,0184,867B

0C01,003C, C9F0,2090,0000,138E

0098,1638,01C0,F800,1504,7208

0001,203C.,0180,F800,14A2,92A7

0001,203C,0180,F800,1482,92A7

0003,003C,0180,F800,0088,73C0

0001,003C,01E0,F800,0010,1025

: FLOAT .MIC [600,1204]
MICROZ2 1L(03)
F & D floating point

:13209
13210

NINNNWNWNNN NN
NINININININIRINI NN
N\ =d coed b e e ad eund amcd
OO0 NN WA =

W

RNy
nnd
n—

3223

d-—l—ld—ld—ld—lﬂ—l—‘—‘-ﬂ

FED floatln? po1n14- Jan=-82
14-Jan-82

K 11

0:16
: EMODD

Fi
VAX11/780 Microcode : PCS 01, FPLA OE, WCS124

che 2 Fframe K11 Sequence 346

Page 345

** FPA FMODD ENTERS HERE WITH MANTISSA IN <D,RCLT21>, EXP IN SC,

: STATE=10, SIGN IN SS, Q=0.
=0xxaxn : 2
EMODD.2: Q RCLT2], SC_SC-KL.801,: GO NORMALIZE FRACT AND GET INTEGER PART
FE_EALU, : SAVE EXPONENT IN FE
0312, CALLLEMODD.S)
IDCT0I_D, D_RCLT2], > RETURN FROM CVTFI - STORE INT FROM D,
Q_0, FE_STATE, PSL.V? - GET MANTISSA<L> IN D, TEST INT OVFLO
=110 ;0 ; NO OVERFLOW - LEAVE STATE=10
Q_RCLT1], CLK.UBCC, : GET MANTISSA<H> INQ & SET Z ON IT
“IDCT23 D, D DAL.SC. - DO 1ST PART OF 64-BIT FRACT SHIFT
sC?, J/Enoo : WHILE WE CHECK IF ITS NECESSARY
21 : OVERFLOW
STATE_STATE.ANDNOT.FE, ; CLEAR STATE TO INDICATE OVFLO
Q_RCCT1], CLk.uBCC, : IF NUM=>1.0 WE WANT TO SHIFT THE INTEGER
InCT12] o. D_DAL.SC. : PART OUT OF THE MANTISSA - START IT,
8c? : AND TEST IF WE REALLY OUGHTA DO IT.
=0+101 amwcu ON SC.GT.0 (NUM=>1.0) - ALSO CALLSITE FOR ADDD/PACKD
;0 : NUM < 1.0 (ALSO NUM=>1.0 CASE JOINS IN HERE)
EMODD.3: D_Q, Q RCLT2], : GET UNSHIFTED FRACTION IN <D.Q>
ST_SC+RC.80], FE_EALU, - PUT BIAS BACK INTO EXPONENT
ALU?, CALLCADDB.311° : USE ADDD TO NORMALIZE., ROUND & PACK
21 : O NUM = 1.0
RCLT21_D, D Q, Q_IDCT2],: SAVE NEW FRACT<L>, SET UP TO SHIFT
J/ERODD. % . FRACT<H> LEFT TO DESTROY INT PART
; ; ADDD.31/PACKD RETURNS HERE - RESULT IN <D,RC1>
STATE_K[.8], FE K[.8], - MONKEY BUSINESS TO SET STATE=10, SC=2
a_k[.8].RIGHTZ, ; SO WE CAN SHARE RESULT-STORE CODE WITH EMODF
o END “STATE4? : MEANWHILE, TEST THE SAVED INT OVFLO FLAG
=xxxQ) ;0 : INTEGER OVERFLOW OCCURRED
SET V, STATE STATE+FE, : SET STATE=10, SET V BIT (PACKD CLEARS IT)
SC_Q, " J7EMODFD ; SET SC=2, SAVE PACKED RESULT<H>, JOIN EMODF
21 ; NO INTEGER OVERFLOW OCCURRED
SC_Q, STATE_STATE+FE, : SET SC=2, STATE=10 FOR EMODF
CEND J7EMCDFD : GO STORE THE RESULTS

EMODD.4: D_DAL.SC, SC_O(A)

Q D, ALU_D, CLK.UBCC,
J/7EmoDD. 3

MANTISSA SHIFT CONTINUED - SHIFT FRACT<H>

SET Z ON HIGH LONGWD OF NEW FRACT
AND GO NORMALIZE, ROUND AND PACK IT

i




U 13C1,

IZ-ESOAA-124.0 ; FLOAT .MIC [600,1204]
: PIW124.MCR 600°1204]
: FLOAT .MIC [600.1204]

U 12FA, 051B,0014,0428,F800.0184,82FB

U 12FB. 0003,003C,0180,F988,0000,0946

0000,003C,0987,F800,0084,708C

MICRO2 1L (03)
F & D floating point : EMODD

LN

FEED floatm? po1n14-Jan-82 Fiche 2 Fframe L11 Sequence 347
14~Jan=-82 30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 346
. INTERFACE BETWEEN EMODD AND CVTFI - CALLED AS MICROSUBROUT INE

==10 BRANCH ON D31 (PRODUCT IS NORMALIZED) (@ = 0)

:0
EMODD.5: ALU_0+K[.1], Q_Q.LEFT,
D_B.LEFT, S1/BIVD,
st_ SC-KC.13, FE EALU

21
RCLT1]1_0, J/CVTFI.1
cEND

EMODD.6: SGN/CLR.SD+SS,
SC_KC.2], J/EMODF.11

Ve O,

LX]

PRODUCT NOT NORMALIZED
SHIFT THE FRACTION LEFT A BIT

ADJUST EXPONENT TO MATCH

PRODUCT NORMALIZED
INITIALIZE MANTISSA<H> HOLDER & CALL CONVERT

CONTINUATION OF EMODD PROD=0 CASE
CLEAR SIGNS (MAY NOT BE BECESSARY)
SET D.P. FLAG IN SC AND JOIN EMODF




M 11
17-ESQAA-124, 0 ; FLOAT .MIC [600,1204] FED floatm? poinl4~Jan-82 . Fiche 2 Frame M1 Sequence 348
;. PTW124.MCR 60012043 MICRO2 10(03)  14-Jan-82 15:30:16  VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 347
. FLOAT .MIC £600.12042 F & D floating point : POLYF
ggg? .T0C ' F & D floating point : POLYF''
113582 POLYF  (55)  ARG.RF, DEGREE.RW, TBLADDR.AB
213585 ZENTER AT C.FORK WITH Q HAS ARG.RX. D HAS  DEGREE .RW.
*13284 :WHEN DONE, RO = RESULT, R2 = 0, Ri = 0, RS = TABLE ADDR + DEG*4 + 4.
:}gggg *IN PROCESSING., RO = PARTIAL RESULT, R2 = DEG. R1 = ARG, R3 = NEXT TABLE ADDR.
. 213287 3c2:
:13288 POLYF: N
U 03C2. 0803,403C,0180,F800,0000,1012 ;}gggg 0c2 D_D.OXTCWORD], J/POLYF .0 : GET DEGREE.RW
$13291 POL?F.FPD'
$13292 ;
113293 D_RCR21,Q_0,SC_KL[.FFF8J, * SETUP TO GET PC DELTA
U 00C2, 0800,003C.71F8.FA10,0084.701D ;}gggg J7FL.ABS.T0D :
213296 101D: ;ASSIGN THIS ADD BECAUSE PCS CALLS IT
,:llgggg FL.ABS.101D:
U 101D, 0D00,003C.G180,F80C,0000,1310 Ezgggg D_DAL.SC ' PC DELTA IN DL07:00]
$13301 =C0 00 :
113302 PCEVA_D.OXTLBYTEI+PC, : BYPASS SPECIFIERS
U 1310, 0017.8015.0180,F861.0200,0E16 ;};%82 CALL, J/SETFPD : NEED TO RE<SETUP IDLFPDA]
$13305 =10 ;10 : READ ERRORS COME HERE
U 1212, 0014,0038.,01C0,F800,0000,0EB8 :}%%89 Q_PC., J/BAKUP.PC : BACKUP PC AND CAUSE A TRAP
113308 o1 : RETURN FROM SETFPD HERE
U 1313, 0000,003C.0180.F800.4000,1082 :;%;?3 N INTRPT.STROBE., .J/POLYF.2: WASTE - HOWEVER TOO TOUGH TO SHARE SETFPD CALL
337
213312 12¢2:
213313 POLY.C: ; : SET COND CODES AFTER DONE FOR BOTH POLYF/D
113314 EALU_SC.ALU_RCROJ, > SC SHOULD HAVE THE EXP ID
U 12€2. 0000,C03C.0180,FA00,0070.13C3 ;}gggg SET.TC(INSTY * SET COND CODES
213317 POLY.O: ; : FLUSH IB
113318 ALU_PC.FLUSH.IB, : FLUSH IB IN CASE RE-ENTERED
U 13C3, 2014,0038,0180,F800,4200,00A8 :}gg;g J/IB.FILL ;
13321 12c3: : SET COND CODES AFTER DONE FOR BOTH POLYF/D
113322 EALU_SC,ALU_RCROJ, > SC SHOULD HAVE THE EXP ID
_ ) 113323 SET.CC(INSTY, ¢ SET COND CODES
U 12€3, 0000,C03C.0180,FA00,0070.13C3 ;;gggé J/POLY.0 * GOTO FLUSH IS
113326 448:
$13327 POLY.CC:
$13328 ; ; SET CC AFTER DONE FOR BOTH POLYF/D
113329 EALU_SC.ALU_RCROJ, : SC SHOULD HAVE THE EXP ID
113330 SET.TCCINSTY, * SET COND CODES
U 0448, C000,C03C.0180,FA04,4070.0062  -13331 CLR.IB.OPC,PC_PC+1,J/IRD : UPDATE IB, P(C

e 4w s o i 4 i S 4+ S v % e om AR Rt mm 4 et et 8 e 41 et stan | n 4 mesmn b s oh



N1

17-ES0AA-124.0 : FLOAT .MIC £600,1204) F&D floattn? po1n14-Jan-82 . € 2 Firame N11 Sequence 349 ;
s PIW124 MCR 600,1204] MICRO2 1L(03) 14-Jan-82 30:16 VAX11/780 M1C'ocode : PCS 01, FPLA GE, W(CS124 Page 348
: FLOAT .MIC £600.1204] F 2 D floating point : POLYF :

;13332 1012: 'ASSIGN THIS ADDRESS BECAUSE PCS CALLS IT
;13333 POLYF.O:;

113334 ALU_D.ANDNOT.KC.1F],  : CHECK IF DEGREE > 31
$13335 CLKTUBCC, s CLOCK IN ALU.Z
U 1012, 0C19.0u4.8DE0,F800,0010.13C4  -13336 D_Q,Q_D : D GETS ARG, Q GETS DEGREE
213337 =:END
;13338 H
213339 ipcrol o : TO SAVES ARG
213340 ALU o(s> RCLT2J_ALU, : RC 2 SAVES DEGREE, SET ALU.Z ON DEGREE
213341 FE B(EXP),CLK.UBTC, : FE GETS ARG EXP, CLOCK IN FOR ZERO ChHECK
13342 INTRPT . STROBE ., ; ENABLE INTERRUPTS
U 13C4, 001D,0138,C180,3090,4118,70A2 :}ggzz 2? : CHECK RANGE OF DEGREE IF LEGAL?
213345 =01%%xx%(Q; : NO: OUT OF RANGE
U 10A2, 0000.003C.0180.F80C.0000,0106 ;;ggzg J/RSVOPR . DEGREE > 31: ILLEGAL
213348 =01%xxx1; : YES: IN RANGE
213349 ALU_D,CHK.FLT.OPR, * CHECK IF ARG IS -0
213350 CALL, INTERRUPT .REQ?, :
lu 10A3, 0001.CE3D,0180.F800,080C,047E :}gggg J/ASPC ¢ GET COEF
$13353 =11****1 : ASPC ALWAYS RETURNS 60 IN THIS CASE
$13354 :  TABLE ADDR
213355 DILONGJ CACHE, : GET COEF €O
213356 RCR15]_ALU.RIGHT, :
U 103, 0058.0038.45E0,42F8,0000,13C5 ;}gggg END SI/ZERD,ALU_KL.8000]  : SETUP FCR 4080 (FP 1.)
it ,
U 13C5, 000%,003(,0180,F800,0800,13C9 3}%%2} ALU_D,CHK.FLT.OPR : CHECK 1S COEF CO FOR -0
113363 ; ;
U 13C9, 0001.203C.C1FO0,2E98,0000,1224 ;}gggg RCR31_Q,Q_IDCTO] ¢ R3 STORES TABLE ADDR, Q GETS ARG
$13366 =0 ;
213367 10[713 D, Y T1 SAVES CO
213368 ;. R1 GETS ARG
113369 LC RcthJ&R1 ALU, *  LATCH DEGREE
U 1224, 0001.203D.C580,3F90,0000,13E8 ;;gg;g CALL,J/POLY.PC : GO GET PC DELTA
213372 : ;
213373 RCR2] D.OR.LC, . R2 GETS PC DELTA, DEGREE
U 1225, 0011,9030,C5F0,2E90,0000.1328  :13374 Q_IDLT] : Q GETS €O
;13375 =:END
213376
213377 =00 ;00 :
$13378 SC_Q(EXP), i SC GETS CO EXP
213379 b_Cc. : D GETS DEGREE
U 1328, 0811,2039,0180,FS00,0088.6E16 :;%%g? CALL,J/SETFPD : SET FPD
$13382 =10 ;10 ; READ ERROR, POLYF FPD PACKING ROUTINE
U 132A, 0014,0038.01C0,F800,0000,0E88 ;}gggz Q_PC, J/BAKUP.PC : BRACK UP PC *ND CAUSE EXCEPTION
113385 PR - ;
U 1323, 0018.0038,41C0,FA78,0000,13CA  -13386 G_K[.801,LAB_RCR15) : GET 4080 (FP 1.)




22-ESOAA=124.0
;. PTW124.MCR 60012041
> FLOAT .MIC C60¢,1204]

13CA, 001C,0014,C5F0,2E80,0000,13CB

13¢B. C000,003C,0180,FA18,0000,13CD

13C¢D, 0018,0D14,1187,FA98,0200, 1064

1064, 0001,343C,0180,FA80,2000,1301

1066, 0001,323C,0180,FA80,4000,1082

1082, 0000,0€3C,01C9,FA08,0083,1336

1086, 0118,0038,1980.FA80,0000,13D0

1300, 001C.2014,0180,FA98,0000,13D1
1301, 0018.8038,0580,FA90, 0000, 1082

1301, 0018,0038,1980,FA80,0000,1303

1303, 0003,003C,0180.FA90,0000,13E6

: FLOAT .MIC [600,1204]
F &8 D floating point

H
ey
~nN

— b cmd cod b b w—

sbbbbb«bb
OV~ WS

NN NN N N NN NN N NN NN

FAN N N AN
NIRINIRL ALY
VRN =

8 12
floatin? poinl4é~Jan-82
14-Jan-82 715:30
: POLYF

210 VAX11/780 Microcode :

ID[ 4
RIROJ_LA+Q

Ve 0y 0

{ AB_RIR3)

L X3

RCR3JEVA_LA+K[.4],
SGN/CLR.3D+SS,
D.NE.0?

;0

LA FI N )

CLR.FPD,
RCROJ_Q,
SC.GT.0?,J/POLYF.5

Ve %o %y 0,

21 .
RCROJ_Q, INTRPT.STROBE, :

EALU.2?

;0
Q_RIR1J(FRAC),
ST_RCR1I(EXP),
SS_ALU1S,
INTERRUPT.REQ?,
J/POLYF .8

21
RCROJ_kKCZERO],
D_D.LEFT?

RCR3]_LAYD

RCR2] KC.11, DI/BYTE.
J/POLYF.2

;0
ROJ_KCZERO]
1

RC
RC

R2J_C, J/POLYF.22

Fiche 2 Fframe B12

GET BACK 1ST COEF €O

RUNNING SUM IS 1.0 BEFORE CO TESTED FOR -0

LATCH TABLE ADDR

INC TABLE ADDR

EASE UP ON EALUZ CONSTRAINT

IS DEGREE 0?

DEGREE = 0

CLR PSL <FPD> BIT
RO GET COEF CO

Is €0 0?

DEGREE .NE. O
RO GETS COEF CO
IS ARGUMENT 0?

NO:

ARG FRAC
ARG EXP

ARG SIGN

YES: ARGUMENT = 0

ZERO OUT THE PARTIAL PRODUCT

D GETS DEGREE*4

ADVANCE THE EXECUTION OF THE POLYNOMIAL
TO THE LAST COEFFICIENT

BY BUMPING THE TABLE ADDR AND DEGREE
NOW JOIN THE ORDINARY ITERATION CODE

0 IS 0

SET RESULT O

CO IS NOT O

CLR RZ2 AND GO EXIT

Sequence 350

PCS 01, FPLA CE, WCS124 Page 349 .



c 12

ZZ-ESQOAA-126.0 ; FLOAT .MIC [600,1204] FRD float1n? p01n14-Jan-82 . Fiche 2 Frame (12 Sequence 351 |
; PIW124.MCR 600,1204] MICRO2 1L(03)  14-Jan=-82 0:16  VAX11/780 Microcode : P(S 01, FPLA OE, WCS124 Page 350
: FLUAT .MIC [600,12043 F &8 D floating pcint : POLYF _
;13435 =110
;13436 POLYF.8::0 : NO INTERRUPT REQ
213437 D_RLROJ(FRAC), : GET PARTIAL RESULT FRAC
213438 FE_RCROJ(EXP), PARTIAL RESULT EXP
$13439 $S”SS.XOR.ALUTS&SD ALU15.. SS_PARTIAL RESULT SIGN
;13440 CLR.uBCC, : CLoCTk IN IF ZERO (EALU.2)
U 1336, 0900.003C.0185.FA00,0118,73D2 ,}%22% J/POLYF .9 :
113443 i1 : YES: INTERRUPT REQ
U 1337, 0000.003C,0180,F800,0000,121C .}gzzg _.END J/POLY. INT : INTRUPT ENTRY TO CLR TP AND BACKUP PC.R'S
113446 POLYF.9:: :
213447 FE_SC+FE,SD_SS, : ADD EXP'S, SD GETS PART PROD SIGN
;13448 RctTOJ Q,a_0, ;
U 1302, 0001.,323C.01FC.F980,0100,9343 ,}gzgg EALU.Z2Y : PARTIAL RESULT = 0?
213451 =+011 ;0 ; NO:
213452 LC_RCCTOI, : LATCH M'CAND * 2 (ARG)
213453 SCTKC.FFF93, ; SETUP DAL SHF COUNT
U 1343, 0000.003C.BD80,F900,0084.73DC .}gzgé J/POLYF.10 :
:13456 21 : YES:RETURN NEXT COES AS PARTIAL PROD
215457 SC_KC.7F1.D 0, ; PARTIAL RESULT EXP SET TO O
$13458 SGN/CLR.SD+3S, ; FRAC SET TO O, SIGN SET TO 0
U 1347, 0F00.003C,5987,FA18,0284.73D3  :73459 VA_RLR3] : LATCH TABLE ADDR
1308y TR
113462 :NOTE THAT THE NORMAL ADD ROUTINE IS SKIPPED IF THE PARTIAL PRODUCT
;13463 ;IS ZERO BECAUSE THE ADD ROUTINE DOESN'T ALWAYS HANDLE THE ZERO CASE
;13464 ;CORRECTLY
13tee °
U 1303, 0000.003C,0780,4000,0000,13D9 I;gzgg DLLONG]_CACHE ; GET NEXT COFFFICIENT
213469 -
213470 R[ROJ D.D_D(FRAC), ; SAVE COEF,UNPACK IT AND TEST FOR RES OPR
213471 SC D(EXP) SS_ALU1S, :
U 1309, 0901.003C,0181,FA80,0893,13D8 '}%25% CLR.UBCC.CHKTFLT.OR :
113474 ;
213475 RtastVA _A+K[.4], :  INCREMENT TABLE ADDRESS
U 1308, 0018.0C14,1180,FA98,0200, 12BR .}gzgg 5C.NE.0? ; IS COEF ZERO?
213478 =1011 ;101 SC=0
U 1288, 0018.0038,1980,FA80,0000,125F .}gzgg RCROJ_KCZERO] ; MAKE SURE ZERO IS CLEAN
113481 2111 --=; SC NE ZERO
13482 LAB RERZJ FE_KC.1F], ; LATCH DEGREE.SET UP FE
U 128F, 0000.003C.8D80.FA10,0104,73E3  .73483 J/POLYF.17 ; REJOIN CODE AFTER ADD




D 12
ZZ-ESOAA-124.0 ; FLOAT .MIC [600,1204] FED loatln? p01n14- Jan=-82 Fiche 2 Frame D12 Sequence 352

; PIW124 .MCR 600.1204] MICRO2 1L(03) 14=-Jan-82 VAX11/780 Microcode : PCS 0 , FPLA OE, WCS124 Page 351
: FLOAT .MIC [600,12041] F & D floating point : POLYF
: 13484
;13485 POLYF.10:; -2
: 13486 D _DAL.SC, ; SHF M°IER IN POSITION
: 13487 RTR15]_LC.RIGHT,SI/ZERO,; R15 GET M'CAND (ARG)
U 13DC, 0050,0038,8580,FAF8,0084,7214 :}gzgg SC_kC.T3 : LOOP CT SET FOR 13. LOOPS
113490 =0+ :0 :
;13491 D D. RIGHTZ SI/ZERO, : BEGIN SHF'G M'CAND
;13492 ACU 0(A ;  LATCH ALULCO1:001
113493 LAB R[R1§J * LATCH M'CAND
U 1214, 0203,0C3D,0180,FA78,0000,0350 }gzgé CALL.muUL?, J/MULPP s CALL MUL SUBRTN - PROD HAS 4=5 LEADING 9'S
,13496 Y= ¢ RETURN FROM MUL SUBRT

: 13497 SC_k[.33, : GET READY TO ALIGN RESULT FRACTION

U 1216, 0C00,003C,0DEO,F800,0084,73DD :}gzgg END pD_T.0D : D GETS HIGH PROD, Q@ GETS LOW PROD
13500 ; :
U 130D, 0D00.003C,01F8,F800,0081.13E0 :}ggg} SC_FE, D_DAL.SC, Q_0 ; FRACTION NOW HAS 31 OR 30 SIGNIFICANT BITS
:13503 ; :
213504 SC_SC-SHF . VAL, ; NORMALIZE
:13505 D_DAL .NOR, :
U 13£0. OE0C.003C,0180,FA18,028C,B3E1  :13506 VALRERS) :  LATCH DEGREE COUNT




.
4

27-ESOAA=124.0
2
: FLOAT .MIC [600,1204]

P1W124 .MCR 600,1204] MICRN2

13e1, 0008,0038,59€0,4180,0114,B3E2

13e2. 0901,003C,0181,FAF8,0883,10C6

10C6, 0€18,1415,11€0,FA98,0290,B321

11¢6. 0000,003C,0180,FA10,0000,12DD

11CE., 0000,143C,8D80,FA10,0104,72D1

11CF, 0600,003C,0180,F800,0C80,D1CE

1321, 0001,003C,0180,F800,0091,0604

1323, 0010,1438,C585,3D30,0000,1355

1355, 0000,123C,0180,F800,0000,05A2

1357, 0018,1200,1D80,F800,0082,05A2

; FLOAT .MIC [600,1204]
1L(03)
F & D floating point

;13507
213508
213509

-
W
w
—
o

b e d b b b e od e b emcd
NN N WNWN NN, NN
vl i iniuoniuviunionawn

N b e ad ek b d o b wamd
OVONOWNT W —

v
nn)
N) =

MR IEIIEEEE M EE M E M E R A E A I T E R I E A A TEA A FE P P FE FE FE PR FE PR TR PN PR N FE PR PR TR PN PN
—-—t
W

E 12

FED floatin? poinl4-Jan-82
14~Jan-82 715:30
: POLYF

POLYF.12:

RCCT6] _ALU,ALU_PACK.FP,
FE_SC-RC.7F].CCK.uUBCC,

Qb,
DILONGI_CACHE

Q_Q.RIGHT,SI/ZERO,
RCR151 D,D_D(FRAC).

SC_D(EXP3,3S_ALUTS,CHK.FLT.OPR

=0*1++0110

;0%12%0110

b_0,0D,
RTRSIBVA_L*+K[.4],
SC_SC-FECLK.UBCC,

SCGT.0?, CALLLPOLYF.14]

=1%1%20110

:1%1%20110
LAB_RCR2],J/POLYF .19

=1x1x%1110C
POLYF.13:

=*01

POLYF.14:

=101

s1=1*%1110

LAB_RLR2].
FE_KL.1F],
SC?,J/POLYF .26

sIx1xx111

D_D.RIGHT,SC_SC+1
s1/2ER0, J/POCYF.15

%
SC_FE, ALU_D, CLK.UBCC,
J/NEGCK

11

. %
IDCT1]_D,ALU_RCLT6],

ss_ss.ggR.ALD1sto_ALu15.

:101

EALU?, J/ADDF SH

2111
ALU_0-KCSC],SC_ALU,
EALD?,J/ADDF SH

Fiche 2 Frame E12
:16 VAX11/780 Microcode : PCS 01, FPLA QE, wW(S124

®e G Ny Ny 8,

.
[ 4
.
.
(4
.
[ d

Ve e Bg e N,

Ve Se e N,

Sequence 353

SAVE PART PROD SIGN
ADJUST RESULT EXP

Q GETS MUL RESULT
GET NEXT COEF

PUT PRODUCT FRACTION IN ADDD FORMAT

; COEF FRAC

COEF EXP, COEF SIGN, CHECK FOR -0

D GETS DST FRAC, Q SRC FRAC
UPDATE TABLE ADDR

GET EXP DIFF, CLOCK IN FOR EXP'S DIFF

IS COEF 0?

RESULT 0
LATCH DEGREE

RESULT NON-O, NO CARRY FROM FRAC
LATCH DEGREE

SETUP TO DISREGARD UNDERFLOW FLAG
CTHECK FOR OVER/UNDER FLOW, O, ETC.

RESULT NON-O, CARRY FROM FRAC
ROUND UP BY 1

COEFFICIENT IS O
SUM = PARTIAL PRODUCT, ROUNDED.

USE ADDF CODE TO CHECK FOR O AND ROUND

COEFFICIENT .NE. O
SAVE DST OPR (PART PROD),
FIX SIGN INDICATORS FOR FADD

SEE IF WE SHOULD NEGATE EXPONENT DIFF

EXP DIFF <= O = NO NEED TO NEGATE
BREAK OUT FADD CASES AND ADD

EXP DIFF > O -~ MUST NEGATE
NEGATE SC THRU MAIN DATA PATH
NOW GO DO THE FADD.

;YOU MAY ASK, WHY GO THROUGH THIS RIGAMAROLE WHEN WE HAVE AN EALU FUNCTION TO

;TAKE THE NEGATIVE ABSVAL OF (SC~FE)? THE ANSWER IS THAT SINCE THE MULTIPLY IS
JALLOWED TO UNDERFLOW, THE RANGE OF THE EXPONENT DIFFERENCE IS LARGER THAN THE

:SIZE OF THE NABS ROM.

Page 352 i




U 1201,

U 1203,

U 1205,

U 1207,

U 120D,

U 72DF,

U 13€3,

J 13E4,

U 1234,

U 1235,

U 13e6,

27-ESOAA-124.0
: P1W124.MCR 6001204
. FLOAT .MIC [600.120%]

MICRO2

0000,003D,3DF0,2C00,0000,12AE

0008,0038,0180.,FA80,0100,13E3

0000,003D,3DF0,2€00,0000,12AE

0818,0038,0180,FA18,0000,13F0

0003,003C,1980,FA80,0104,73E3

0818,0038,F580,FA18,0000,13F0

0018,8000,0580,FA%90,0010,13E4

0000,013C,0180,F800,4000,1234

0000,0£3C,01C9,FA(08,0083,1336

0018,0038,1980,FA%90,2000, 13€6

0018,0038,1980,FA88,0000,12C2

: FLOAT .MIC [600,12041]
103
F & D floating point

:13562

13608

FED float1n? poan1L-Jan-82
14-Jan~-82

F 12
: POLYF

20001
POLYF.26:0

.0001
Q_IDCPSL],CALLLPSLFU.A]

20011
EALU_SC,RCROJ PACK.FP,
FE EALU J/POLYF.17

;0101
Q_IDLPSL],CALLLPSLFU.A]
HORE

D_K[.8]
1101 LAB_RCR$3, J/POLYF.FAULT

POLYF.19: :

2110
RCROJ_O,FE_KLCZERO],J/POLYF .17
111

KC.A

1
LAB!'% 33 J/POLYF.FAULT
POLYF.17:

RCR2] LA-K[.11,BYTE,
CLk.UBCC

INTRPT.STROBE,Z?

.0
Q_RCR1J(FRAC),
ST_RIR1J(EXP),
SS_ALU1S,
INTERRUPT .REQ?,
J/POLYF .8

21
CLR.FPD ,RCR2]_KLCZERO]
POLYF.22'

R[R1J KLZERO],
SUe/SPEC,J/POLY . C

Fiche 2 Fframe F12
:16 VAX11/780 Microcode

COME HERE AFTER ADD WITH FRAC IN D, EXP IN SC, BEN/SC

Sequence 354

: PCS 01, FPLA OE, WCS124 Page 353

SC.eg.O, UNDERFLOW =
Get PSL<fu> & go see if it is set

SC.eq.[01 to FF], NO OVER/UNDERFLOW
RO STORES RESULT
FE GETS RESULT EXP TO SET CC LATER

SC.lss.0, UNDERFLOW
Get PSL<fu> & go see if it is set

SC.gt.0, OVERFLOW
D GETS OVERFLOW TRAP CODE
FETCH TABLE ADDRESS

RETURN HERE IF PSL<fu>.eq.0(SC.eq.0)
PRETEND UNDERFLOW DIDN'T HAPPEN

RETURN HERE IF PSL<fu>.€q.1(SC.ne.0)
D GETS UNDERFLOW TRAP CODE
FETCH TABLE ADDRESS

DECREMENT DEGREE COUNT IN R2</7:0>
AND SET Z IF WE ARE DONE

ENABLE INTERRUPTS =~ IS COUNT UP?

NO:

ARG FRAC

ARG EXP

ARG SIGN

ANY INTERRUPT REQUEST? |
GOTO NEXT LOOP {

YES: THIS IS THE END
CLEAR PSL<FPD>, CLEAR RZ2

(LR R1
GOTO SET COND COCES




1Z-ESUAA=124.0
. PIW124.MCR 600" 1204
. FLOAT .MIC £600,1204]

13e8,
13£9,
13EC,

13ED,

121C.

121E.

13F0,

13F1,

13F2,

133,

1330,

1332,

1333,

13F4,

H CRO2

0017,0018,01C0,F800,0000,13€9
0801,2000,0180,F800,1C00,13EC
0803,803C,01F8,F800,0084,73ED

0D00,003E,C1F0,2C00,0000,0001

0014,0039,01C0,F800,0000,0EB8

0900,003C,0180,F800,0000,04FA

0018,0000,1180,FA98,0000,13F2

0018,0000,0180,FA98,0000,13F2

0001,003C,0180,F988.0000,13F3

0018,0038,2980,F980,1408,7330

0014,0039,01CC,F9E0,0000,0EBS

0000,003D,30F0,2C00,1400, CDE8

0810,0038,0180,F938,0000,13F 4

0018,0000,1180,FAF0,0200,002A

; FLOAT .MIC [600,1204]
] 1L 03
F &8 D floating point

Ve B ®e By By N, 0, 0, %, . .

620

13663

14=-Jan-32

G 12

F&D floatln? po1n14-'an-82 Fich
0:16 VAX11/780 M1crocode

: POLYF

; ROUTINE TO GET PC DELTA FOR POLY
POLY.PC:

Q_0+PC.RLOG

d_a-PCSv

D_D.OXTCBYTE],SC_K[.83,0_0

D_DAL.SC,a_IDLTOJ,RETURNI

=0~
POLY.INT:

[ 9] 2 —"

Q_PC,CALLIBAKUP.PC]

2=
JZ/INT.1

POLYF.FAULT :

RCR3]_LA=KL.43,J/POLY.FAJLT
POLYD. FAULT :

R[R3J LA-K[ 81,J/POLY.FAULT
POLY.FAULT:

RCCT7I_D

RCCTOD K[.34],

STATE_D(A)
=00 ;00
@_PC,RCLPC.SVI_PC.
CALLEBAKUP.PC]™
=10 ;10

Q_IDLPSL],
STATE STATE+1,
CALLCEXCPT1]

;1
D_RCLT7]
POLY.FLOAT.FAULT.A:

RLSPIGVA_LA-KL.4],J/EXCPT2

2 Frame G12
: PCS 01,

Sequence 355

FPLA OE, W(S124 Page 354

; Q GETS PC
. PUSH RLOG SO PCSV REF WON'T KILL IT

: GET PC DELTA

; OEXT PC DELTA, SETUP TO SHIFT PC DELTA
; SHIFT PC DELTA, GET DEGREE FOR POLYD

; PUT PC WHERE BAKUP.PC WANTS IT AND

; GO DO IT

: GO ALLOW INTERRUPT

;. Enter here with fault code in D
; DE-INCREMENT TABLE ADDRESS

; Enter here with fault code in D
; DE=INCREMENT TABLE ADDRESS

: PUT FAULT CODE WHERE 11 WILL BE SAFE

: TO_VECTOR ID OF FLOATING FAULTS
; CLEAR STATE(WILL BE SET TO 1 LATER)

; SET UP PC WHERE 'BAKUP.PC’' WANTS IT
; GO BACK UP PC

; RETURN HERE FROM °BAKUP.PC'’

; GET PSL INTO Q

; STATE=1 TO INPICATE PARAMETERS
; GO INITIALIZE FAULT

; RETURN HERE FROM °'EXCPT1'’
; GEY FAULT CODE

* DEC STACK POINTER £ GO PSH FLT CODE




IZ-ESOAA-124.0 . FLOAT .MIC [600,1204]

;. PTW124.MCR 60012041
: FLOAT .MIC [600.12041

U 0385,

U 00C3,

U 1014,

U 1338,
U 133A,

U 13%’

0803,403C,058C,F800,1404,7013

0800,003C,71F8,FA10,0084,7014

0000,003C.0180,F800,0000,1338

0017.8015.0180,F801,0200,0E16
0014,0038,01C0,F800,0000,0E88

0000,003C,0180,FA18,0200,1366

MICRO2 1L(03)

H 12

FE&D floatin? poinl4-Jan-82 . Fiche 2 Frame K12 Sequence 356

) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, W(CS1Z24 Page 355
F & D floating point : POLYD

.}gggg .T0C * F & D floating point : POLYD''

313666 POLYD  (75) ARG.RD, DEGREE.RW, TBLADDR.AB

;13667 ENTER AT C.FORK WITH <RC 0, Q> HAVE ARG.RX, D HAS DEGREE.RW.

.}gggg :WHEN DOgE <RO, RR1> 6 RESULT, R2 = 0, RS = TABLE ADDR + DEG*8 + 8,

.}gg;? IN PROCESSING§ <R0 R1> PARTIAL RESULT, R2 = DEG, R3 = NEXT TABLS ADDR,

o ' >

:13672

213673 385:

:13674 POLYD: :

;13675 D.OXTCWORD], : GET DEGREE.RW

;13676 STATE K[.1], J/POLYD.O ; SET POLYD FLAG

;13677 0C3:

;13678 POLYD.FPD:

:13679 : ;

213680 D_RLR2],Q_0,SC_KL.FFF8], . SETUP TO GET PC DELTA

}%&5 J7FL.ABS.T014 H

;13683 1014: sASSIGN THIS ADD BECAUSE PCS CALLS IT

;13634 FL.ABS.1014:

13685 : :

;13686 D_DAL.SC ; PC DELTA IN D[07:00]

;13687

;13688 =00 ;00 :

;13689 PC&VA D.OXTIBYTEJ]+PC, ; BYPASS SPECIFIERS

.}ggg? CALL, J/SETFPD . MUST ESTABLISH A VALIP FPD ERROR HANDLER!

213692 =10 ;10 : MEM MGMT CODE COMES HERE ON READ cRRORS

;gggz Q_PC, J/BAKUP.PC ; BACK UP PC AND CALISE EXCEPTION

;13695 ;1 ; SETFPD RETURNS HERE

.gggg END VA_RLR3], J/POLYD.9 : GET TABLE ADDR, JUMP BACK INTO LOOP

Y




22-ESOAA-124.0
;. P1W124.MCR 60012041
: FLOAT .MIC [600.1204]

1013,

13F6,

1088,

1089,

10F9,

13r8,

1348,

134A,

1348,

13F9,

MICRO2

0019.0024,8D80,F900,0010,13F6

0810,0138,C180,3C00,4883,1088

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

0001,2E3D,C980,3D0%0,0100,C47E

G001,003C,0180,42F8,0000,13F8

0001,003C,C580,3E78,0800,1348

0000,003p,0180,4100,0000,0E16

0014,0038,01C0,F800,00097,0EB8

0010,0038,D180,3EA0,0000,13F9

0000,003¢,0180,FA98,0000,1238

: FLOAT .MIC L600,1204]

103
F & D floating point

gD float1n? po1n 4-Jan- 2
14-Jan-82 5:3
: POLYD

1013:
POLY

=01 xrxx(; 0

=11annx];

=;END

=00

=10

=;END

112

Fic
VAX11/780 M1crocode

he 2 Frame 12
: PCS 01,

ASSIGN THIS ADDRESS BECAUSE PCS CALLS IT

LC RCLTO],
ALO_D. ANDNOT.K[.1F],
cLKTuBCC

ID[TOJ D,

b LC.CRK.FLT.CPR,
sT_LCCEXP),
INTRPT.STROBE, 2?

J/RSVOPR

ID['ZJ o FE_SC,
RCLT2]Q

CALL, INTERKUPT .REQ?,
J/ASPC

RCR15]_D,
DCLONGI_CACHE

10[713 C.LAB_RCR15],
ALU_ D, CHK.FLT.OFR,
VA_ TA+4

DCLONG] _CACHE,
LC_RCCTO],
CACL,J/SETFPD

;10

Q_PC, J/BAKUP.PC
;11

IDCT4] D,
RCR&]_CC

RCR31_LA

LR TN N N

®e %o Ne N, 0,

Ve WeNg N, N,

e Se 8,0,

e 80,0,

LATCH ARG H>
CHECK IF DEGREE > 31
CLOCK IN ALY.Z

SAVE DEGREE

CHECK ARG.RX FOR -0
ARG EXP

DEGREE > 31?

DEGREE > 31
RESERVED OPERAND

DEGREE IN RANGE OF 0 TO 31.

T2 SAVES ARG <H>, FE SAVES ARG EXP

RC 2 SAVES ARG <L>
GO GET TABLE ADDR

ASPC ALWAYS RETURNS 60 IN THIS CASE

SAVE TABLE ADDR
GET 1ST COEF

T1 GETS CO <H>, LATCH TABLE ADDR

Sequence 357
FPLA OE, WCS124

Page 356

TEST CO FOR RESERVED OP BEFORE SETTING FPD

€0 <L>
LATCH ARG <H>

READ ERR
BACK UP PC AND CAUSE EXCEPTION

SAVE CO <L>
R4 STORES ARG <H>

R3 GETS TABLE ADDR




12-ESOAA=124.0
;. PTW124 . MCR 600 204
. FLOAT .MIC [600,1204]

1238,

1239,

13FA,

13F8B,

13FC,

13FE.

140€,

1074,

1076,

1351,

1353,

0003,003p.0180,FB890,0000,13€E8

001D.0030,0180,FA90,0081,13FA

0010,0038, C5F0,2EA8,0000,13FB

0C01,203C,C1F0,2€00,0118,73FC

0C01,003C,D1F0,2£80,0000,13FE

0101,203C,0180,FA88,0000, 140E

0518,0D15,9187,FA98,0200, 1074
0000,123C,0180,F800,0000, 1092

0000.143C.0180,F800,0000, 1351

001C,2014,0180,FA98,020C,1412

0800,003C,0180,FA20,0000,1413

; FLOAT .MIC [600,1204]
] MICRO2 1L(03)
F &€ D floating point

;13743
;13744
213745

reDf

0

=;END

=10~

J 12

oatIn? po1n14-Jan -82
14-Jan-82
: POLYD

F
16 VAX11/780 H1crocode :

ALU_O(A)
LC_RCLT23er1 ALU,
CALCL,J/POLY.PC

W

¢ FE.
[R21_D.OR.Q

RCRSI_LC,
Q_IDLT1]

FE Q(EXP),CLK.UBLZ,
p_3.a_ 10CT03

RCROJ_D,
D_Q,Q_IDCT4]

RCR1]_Q,
D_D.LEFT2,SI/ZERO

R[RBJ&VA LA+K(.8],
D_D.LEFT,SI/ZERO,
SGN/CLR. SD+SS,
D.NE.O?

;0
EALU.Z?,J/POLYD.4

21
SC.GT.0?

:0
RCR3]_LA+D, VA_ALU,
J/POLYD.8

21
D_RLR4],J/POLYD.10

Qe Ve Vo N,

he 2 Frame J12 Sequence 358

PCS 01, FPLA OE, W(CS124 Page

CLR RUNNING PROD <L>
LATCH ARG <L>
GOTO GET PC DELTA

SC GETS BACK ARG EXP
R2 STORES PC DELTA, DEGREE

R5 STORES ARG <iL>
GET CO <H>

FE GETS CO EXP
GET BACK DEGREE

RO STORES CO <>
D GETS DEGREE, Q@ GETS CO <L>

STORE CO <L> AS RUNNING SUM <L>
DEGREE = 4

SET UP TABLE ADDR IN R3, VA
DEGREE * 8

CLEAR SS FOR EALU BRANCH
DEGREE .NE. 0?

DEGREE .EQ. O
Is €0 = 0?

DEGREE > 0
ARG = 0?

ARG = 0
ADVANCE STATE TO LAST COSFFICIENT

ARG .NE. 0
ARG <H>

357




e e ey

K 12

7Z-ESOAA-124.0 : FLOAT .MIC [600.1204] FED float1n? po1n14-Jan-82 he 2 Frame K12 Sequence 359 ?
: PIW124.MCR 600,1204] MICROZ2 1L(03) 14=Jan=32 0:16 VAX11/780 M1crocode : PCS 01, FPLA CE, WCS124 Page 358
: FLOAT .MIC [600.12041 F&D floating point : POLYD
;13789 =201+
213790 POLYD.4:;0 : €O .NE. O
U 1092, 0003,003C,0180,FAAQ,0000,143C ;}g;g; RCR41_0, J/POLYD.35 > CLEAR R4, GO CLR RS & R2 & EXIT
113793 :1 : €O .EQ. 0
U 1096, 0003,003C.0180,FA80,0000,1411 ;}gggg RCRO1_O : zeno RESULI<H>
213796 : 2
U 1411, 0003,003C.0180,FA88,0000,1092 ;;g;gg RCR11_0, J/POLYD.4 *  ZERC RESULT<L> AND GO CLEAN UP
113799
$13800 POLYD.8:; : CONTINUATION OF ARG=0 SPECIAL CASE CODE
U 1412, 0018.8038,0580,FA90,0000,1366  -13801 RCR21_KL.1], DT/BYTE  : TABLE ADDR & DEGREE NOW INDICATE LAST COEF
:gggg : FALL INTO MAIN LOOP FOR 1 ITERATION
113804 POLYD LOOP BEGINS HERE
:13805 i
113806 =110 s
213807 POLYD.9::0 : NO: NO INTERRUPTS :
lu 1366. 0800.003C.0180.FA20,0000,1413 ;}gggg D_RCR4],J/POLYD. 10 * ARG <H> !
:13810 1 ~=; YES: INTEKRUPTS
J 1367, 0000,003C,0180.F800,0000,121C gg}é END J/POLY . INT ;  INTRUPT ENTRY TO CLR TP AND BACKUP PC.R'S
3815
;13814 POLYD.10:; :
[u 1413, 0001,003C.0180.F980,0000,141E ;}gg}g RCLTOI_D : ARG <H>
213817 : :
lu 141E. 0000.003C.01C0,FA28,0000,1422 ;}gg%g Q_RLRS] 1 ARG <L>




1Z-ESOAA-124.0
: F1W124 .MCR 600,12041]
: FLOAT .MIC £600.,12041

U 1622,

U 1423,

U 1280,

U 1290.

U 1292.

U 1293,

U 1424,

U 1428,

U 142C,

U 10€EA,

U 10€EE,

0800.,003C.0180,FAQ00,0000,1423

0001,003C.0580,FB08, 1404, 7280

0C00,003D,6580,F980,0084,72C8

0000,003C.,0180.4218,0000,142A

051B.0014,0428,F800,0084,8293

0C01,143C,C1€0,3098,0100,1371

0001.,003C,01C7,F803.0818,7428

G000,003C,0180,4000,0000,142C

0018,1214,0180,FA98,0000, 10EA

0001,003C,0180,FA88,0000,1253

0F03,003C,01F8,FAR0,0000,1253

: FLOAT .MIC [600.1204]
MICRO2 1L(03)
F &€ D floating point

L 12

FED float1n? po1n14- Jan-82
14-Jan-82

: POLYD

D_RCROJ

ALU _D, STATE K[.1],
LAB_R1ERCLT1J_ALU

=0*x=(00

0_Q,SC_KL.101,
RTLT6] LA,
CALL.J7MULD .02

=1+x00

;00
DLLONG]_CACHE,
LAB_RCR3]
J/PBLYD.12

=1+%10 :10
ALU 0+xk[.1], Q Q.LEFT,
D_ D.LEFT, SI7DIVD
SC_SC-k[.1]

=,END
POLYD.12:;

ALU_D, Q_ALU,
CHKTFLT.OPR,

EALU D(EXP) ,CLK.UBCC,
SGN/TLR.SD+SS,
VA_VA+4

DLLONGI_CACHE

RCR3] _LA+KL.8],
EALU.2?

=x01x

R[Rl]
J/POLYD 21

4lR03.0. 8.0, 0,
J/POLYD.21°
=:END

Fi
0:16 VAX11/780 Microcode :

che 2 Sequence 360

FOLA OE, WCS124

Frame L12

PCS 01, Page 359

PART PROD <H>

SET POLYD FLAG FOR MULD
RC 1 GETS PARTIAL PROD <H>

D GETS PROD <L>
SETUP FOR MULD
CALL MULD RTN WITH STATE=1 AS FLAG

PARTIAL PROD = 0
GET NEXY COEF <H>
LATCH TABLE ADDR

.25 <= PARTIAL PROD FRACT < .5
SHIFT FRACTION 1 BIT TO THE LEFT

AND ADJUST EXPONENT TO MATCH

.5 <= PARTIAL PROD FRACT <1.0

SAVE PROD FRACT<H>

SWAP HALVES SO WE CAN SAVE LO PART
SAVE EXP

TEST FOR MULTIPLY OVERFLOW

PARTIAL PROD = 0

MOVE RESULT<H> TO Q@ THRU ALU
CHECK FOR =C

CHECK FOR EXP O

CLEAR SS FOR SALU BRANCH
INCREMENT TABLE ADDR

RESULT <L> - DON'T BUMP R3 HERE, MAY FAULT

[NCREMENT TABLE ADDR TO POINT TO NEXT COEF

RESULT = 0?

NOT 0
STORE RESULT <i>
GO STORE RESULT<H>

RESULT 0
RESULT IS A TRLE O




12-ES0AA=126.0
;. PTW124.MCR 600, 1204]
* FLOAT .MIC C£600.1204]

1371,

13?3'

1375.

1377,

142D,

1430,

1431,

1432,

MICROZ

0821,203C.(980,3E18,0000,142D

0821,203C,C980.,3E18,0000, 142D

0821,203C.(980,3E18,0000,142D

0000,003C.7580,F800,1404,7371

0008,0038,0180,4180,0000,7430

0001,003C,01E0,F988,0800,1431
0000,003C,0180,40C.,2000,1432

0018,0014.,0180,FA98,0000,1358

: FLOAT .MIC [600,1204]
1L(03)
F & D floating point

FE&D floatin?spgin14-Jan-82

M 12

VAX11/780 Microcode : PCS 01, FPLA QOE, w(CS124

14-Jan~-82 0:16
: POLYD

;13872 =001 H
;13873 POLYD.13::00 :
;13874 IDCT2])_D, ALU_Q, H
: 13875 D _ALUTLEFTY, SI/ZERO, :
213876 CAB_RLR3], J/POLYD.14 ;
;13877

;13878 ;01 :
;13879 IDCT2]_D, ALU_Q, :
;13880 D_ALUCLEFT, SI/ZERO,
;13881 CAB_RLRZ], J/POLYD.14 ;
;12882

;13883 ;10 :
;13884 IDCT2]_D, ALU_Q, H
;13885 D_ALU.LEFT, SI/ZERO,
;13886 CAB_RCR3], J/POLYD.14 ;
;13887

;13888 ;1 :
;13889 STATE_K[.20], J/POLYD.13,
: 13890 ;
;13891 ;
213892 :
;13893

;13894 POLYD.14:; :
;13895 EALU_FE,RCLTOJ_PACK.FP, ;
:13896 DLLONG]_CACHE ;
:13897

;13898 :

;13899 RCLT1I_D, CHK.FLT.OPR, :
13900 Q_D, VA_VA+4 ;
:13901

;13902 N ;
:13903 DLCLONG]_CACHE :
113904

213905 : :
:13906 RCR3]_LA+K[.8] H

Fiche 2 Frame M12 Sequence 361

TEST FOR MULTIPLY OVERFLOW
PARTIAL PROD .NE. O, EXP = O
SAVE PROD FRAC<L>,

PUT PROD FRAC<H> IN D NORMALIZED
LATCH COEF TABLE ADDRESS

PROD .NE. 0, O < EXP < 100

SAVE PROD FRAC<L>,

PUT PROD FRAC<H> IN D NORMALIZED
LATCH COEF TABLE ADDRESS

PROD .NE. 0, EXP < 0

SAVE PROD FRAC<L>,

PUT PROD FRAC<H> IN D NORMALIZED
LATCH COEF TABLE ADDRESS

PROD .NE. 0, EXP > 100 (OVERFLOW)

SET FLAG SAYING THAT PRODUCT OVERFLOWED.
THIS FLAG IS NECESSARY BECAUSE ADDD
WILL LOSE TRACK OF THE 9TH EXPONENT BIT
DURING ITS CALCULATIONS (SIGH)

SAVE PACKED PROD<H>, IGNORING POSS. UNDRFLOW
READ NEXT COEF<H>

CHECK FOR -0
INCREMENT TABLE ADDR

READ COEF<L> - DON'T BUMP R3 YET, MAY FAULT

INCREMENT TABLE ADDR

Page 360 |




22-ES0AA-124.0
;. PTW124.MCR 6001204
. FLOAT .MIC [600.1204]

1358,

1359,

135A,

1241,

1251,

1253,

1255,

1257,

MICROZ

0001.,003D,0580,F580, 1404, 288BE

0000.,003C, C9F4,2C00,0000,1433

0018,0038,1D80,FAF5,0190,8241

001B.1491,1D80.FA78,0082,1395

0000,163C,0180,F800,0000,1085

0000,163C,0180.F800,0000,123C

0000,163C.0180,F800,0000,1081

0818,0038.0180,FA18,0000,13F1

; FLOAT .MIC [600,1204]

1L(03)
F & D floating point

W
0
—t
W

ol el olVolVallelVe)
=t b ) ) d b
OO~

NN NN NN NN
n
~O

14~Jan-82

N 12
¢£D f;oatln?spovn14- an-82
: POLYD

Fich
:30:1 VAX11/780 M1crocod

=00 200
STATE _STATE.OR.K[.1],
RCLT6J_D,CALL,J/UNPK

D'see onzf
SR T

Rr :11 SJ K[scl.,
Fo SC-FE,SC_SC-FE,
CLR.uBCC

=0+001 .0+001

ALU 0-K[SC1,SC_ALU,
LAB_R[R15],
SC.BT.07,CALLLPOLYD.AJ

=1+001 ;1001

STATES?,J/POLYD.15

POLYD.21:
2101

STATES?,J/POLYD.17
J1%101

STATE5?,J/POLYD.24

;1611
D_KC.E3

LA8_RLR%1,J/POLYD.FAULT

e
e

LN K N XY

Ve Se Ve,

2 Fram N12 Sequence 362

PCS Ov, FPLA OE, WCS124 Page 361

CALL CONSTRAINT BLOCK
SET POLYD FLAG AGAIN FOR ADDD
SAVE COEF<L> AND UNPACK COCF.

IT IS 0
PROD >

NOT 0

SAVE SC WHILE WE COMPUTE EXP DIFF
GET EXPONENT DIFFERENCE

FOR COMPARE EXP'S

CALL SITE FOR ADDD

GET NEG OF EXP DIFF IN CASE ITS POS
LATCH SAVED SC FOR RELOADING

GO ADD, NEGATING EXP DIFF IF IT IS POS

SC.eq.0, UNDERFLOW OR OVERFLOW
DEPENDING ON QY FLAG

S5C.eq.[01 to FF], OK OR OVERFLOW
OVERFLOW, DEPENDING ON OV FLAG

SC.lss.0, UNDERFLOW OR OK
UNDERFLOW OR OK, DEPENDING ON OV FLAG

SC.gt.FF, OVERFLOW
D GETS OVERFLOW TRAP CODE
FETCH TABL: ADDRESS

|



22-ES0AA=124.0
P1u124 MCR 600,1204]
FLOAT .MIC [600.1204]

1395,

1397,

1433,

1438,

10A1,

1081,

1083,

1085,

MICROZ2

0000,123C.(C9F0,2008,0082,0182

0000,123C.C9F0,2008,0182,0182

0€10,0038.7DC0,F918,0185,7438

0500,003C.4128,F800,0000,10A1

0C19,0015.41C0,F800,0010,03FC

0000,003D,3DF0,2C00,0000, 12AF

0001,203C.01€0,FA80,0000,1439

0000,003D.3DF0,2€00,0000, 12AE

0818,0038,0180,FA18,0000,13F1

0003,203C,19F8,FA8B0,1404,7439

0818,0038,+580,FA18,0000,13F1

: FLOAT .MIC [600,1204]

B 13

F&D floatwn? po1n14-Jan-82
14-Jan-82
F & D floating point : POLYD

=101

16 VAX11/780 Microcode :

POLYD.A:;10!
LC_RCLT1], SC_LA,
Q_IpCT2],

EALU?, J,ADDD.10

LN TR TS X

21
LC_RCLT1], SC_LA,
Q_IpCT2l,

FE SC, EALU?, J/ADDD.10 :

"G40,y 0

POLYD.16:;
D.Q, a _RCLT3],
sT_F
FE KE 2183

YR PR TR T

D D.LEFT,Q_Q.LEFT,
ST/ASHL .K[-80]

=00001 ;00001 —

D Q.0 D+k[.801],

cCk.uUBcC,

CALL,J/PACKD
=16001

POLYD.24:
. 1000

YR X X

Fiche 2 Fframe B13 Sequence 363

PCS 01, FPLA OE, WCS1Z24 Page

SUBR TO TALK TO ADDD =~ EXP DIFF <=0 ENTRY
LATCH PACKED COEF<H>, SET EXP = DST EXP,
PUT PROD<L> IN Q WHERE ADDD EXPECTS IT
DISPATCH INTO THE ADDD ROUTINE

EXP DIFF > 0 ENTRY

LATCH PACKED COEF<H>, SET EXP=DST EXP,

PUT PROD<L> IN Q WHERE ADDD EXPECTS IT
NEGATE DIFF & DISPATCH INTO ThHE ADDD ROUTINE

COME HERE WHEN COEFFICIENT = 0
SET FOR PACKING DOUBLE RESULT

SC GETS EXP

SET 24. FOR PACKING DOUBLE RESULT

DOUBLE SHIFT <a,D>

** THIS CONSTRAINT USEl FOR MANY THINGS
RESULT FRACS IN <D,Q>

CHECK IF CARRY

CALL PACK SUBRT

0 ID[PSL] CALLLPSLFU.AJ
210011

; RESULT UNDERFLOW
; GO SEE IF PSL<fu> IS SET

RCR0J_Q,Q_D,J/POLYD.22
POLYD.15:

; RESULT 0OX
: STORE RESULT <H>, Q GETS RESULT <L>

.10101--
_IDCPSL], CALLLPSLFU.A]

: 0111

; RESULT UNDERFLOW
: GO SEE IF PSL<fu> IS SET

b kL.
LAB_ [R3J J/POLYD.FAULT

=11101 ;11107

; RESULT OVERFLOW
: D GETS OVERFLOW TRAP (ODE
; FETCH TABLE ADDRESS

RCROJ_U,STATE_K[ZERO],Q_O,

J/POLYD 22

; RETURN HERE IF PSL<fuw>, eq 0(SC.eq.0)
; PRETEND IT DIDN'T HAPPEN

;11111
D K[.Al
LAB_RCR%1,J/POLYD.FAULT

; RETURN HERE IF PSL<fu>.eq.1(SC.ne.0)
- D GETS UNDERFLOW TRAP (CODE
; FETCH TABLE ADDRESS



c13

Z2-ESOAA-124.0 : FLOAT .MIC [600,12041] L fLoat1n? po1n14-Jan-82 Fiche 2 frame ~13 Sequence 364 ;
: P1W124.MCR 600,1204] MICRO2 1L(03) 14=jan-82 16 VAX11/780 Microcode : PCS C1, FPLA QE. WCS124 Page 363 .
: FLOAT .MIC [600,1204] F & D floating point : POLYD :

513989 =+x(x
;13990 POLYD.17:

:13991 SaaQn ; BRANCH CONSTRAINT FOR STATE<S>
$13992 RCROJ_Q,Q ; SAVE HIGH RESULT, Q GETS LO RESULT
U 123C. 0001.203C.19E0,FAB0,1404,7439 :};ggz STATE xtzEROJ J/POLYD.22 * CLEAR ALL FLAGS
113995 s e :
213596 D_..[.8] : D GETS OVERFLOW TRAP CODE
U 123E, 0818.0038.0180.FA18.0000,13F1 .}gggg LAS_RCRS],J/POLYD.FAULT : FETCH TABLE ADDRESS
213999 POLYD.22:
*14000 : :
U 1439, 0000,003C  J.FA10.0000.143A ;}288; (A8_R[R2] :
$14003 POLYD. 26:
214004 :
14005 VA _VA+4, > INF COEF ADDR
:14006 RCR2]_LA-KL.11,DT/BYTE, : DECREMENT DECGREZ COUNT
U 143A, 0018,8000.0580.FA93.0010,1438 ;}zggg CLK.UBCC : SET Z IF WE ARE DONE
214009 : :
U 1438, 0001,213C.0180.FA88.4000,124C :}28}9 RCR1J_Q, INTRPT.STROBE,2? : STORE RESULT<L>, ENABLE INT, DONE?
114012 =0 ;0 : NO:
U 1242, 0000,0E3C.0180,F800,0000.1366 :;28;2 INTERRUPT.REQ?,J/POLYD.9 > GOTO NEXT LOOP
$14015 a1 : YES:
U 124D, 0018,0038.,1980,FAAQ,0000.143C ;;28}9 RLR4J_KLZERO] : CLR R4 (ARG <H>)
3}28}3 POLYD.35:
J 143C., 0018,0038,1980,FAA8.2000.143D E}zggg CLR.FPD,RLR5]_K{ZERO] : CLR PSL <FPD> AND ARG<L>
114022 ;
214023 R[RZJ _KLZERO], : CLR DEGREE--UNDERFLOW FLAG--PC DELTA
214024 : GET BACK EXP
U 1430, 0018,0038,1980.FA90,0081.12¢C2 ;}2852 sus/spsc J/PO_Y.C : GOTO SET COND CODES
$14027 .REGION/0000,OFFF :Lower 4k for PCS




D13 ,
2Z-ESOAA-1264.0 ; FLOAT .MIC [600,1204] F&D floatwn? po1n14-Jan- 2 iche 2 Frame D13 Sequence %65 :
: P1W124 .MCR 600,1204] MICRO2 1L(03) 14~Jan-82 15:30:16 VAX11/780 chrocode : PCS 01, FPLA CE, W(CS124 Page 364
; FLOAT .MIC [600,1204] F & D floating point : POLYD ;

14027; This page intentionally left blank.




E 13

2Z-ESOAA-124.0 ; INIT2 .MIC [600,1204] INIT2.MIC 14-Jan=-82 . Fiche 2 Frame E13 Sequence 366 ;
s P1W124 .MCR 600,1204]) MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, W(S124 Page 365 :
: INIT2 .MIC [600,1204] INIT2.MIC g

164028 .T0C 'INIT2.MIC'
14029 .70C 'Revision 0.2
}4030 : P. R. Guilbault

;164032 .NOBIN

;14033 .T0C ' Revision History"'
;14034 )
;16035 : 00 Start of history
;14036
;14037 .BIN

;14038 _NOLIST ;Disable Llisting of PCS code for quickie assemblies




2Z-ESOAA-124.0 T
: PIW124 .MCR 600,1204]

MICRG?2
: INIT2 .MIC £600,12043

u 0100, 1000,003C,6180,0800,0084,6984

U 0984, 0803,001C,D5F8,F800,0084,6985

U 0985, 0D00,003C,0180,F800,0000,01E8

u 018, 0000,003D,7580,3C00,0000,08D0

: INIT2 .MIC [600,1204]

Initialize

1L(03)

;14039
;14040

;14070
;14071

microcode

100:

SYS.INIT:

=0100~

F 13
15:30:16

Initialize microcodl4~-Jan~82
14~Jan-82

Initialize microcode

SHARAAANR AR RRAARARNARAARNNRK
*
*

* INITIALIZE MACHINE

VAX11/780 Microcode :
:INITIALIZE MACHINE ROUTINE

.TOC **

Fiche 2 Frame F13
PCS 01, FPLA QOE, W(S124

:INITIALIZE MACHINE ROUTINE'

4
4
e 228240223222 82 222222432 ¢]

sTHIS ROUTINE IS USED TO INITIALIZE THE REQUIRED ID-REGISTERS,

sTBUF, CACHE, AND OPTJONAL ACCELERATOR.

AFTER COMPLETING THESE

sTASKS, THIS ROUTINE ENTERS A WAIT LOOP, WAITING FOR
sTHE CONSOLE TO INITIATE EITHER A WARM START OR COLD START

:PROCEDURE.

SINITIALIZE ID REGISTERS

SC_KC.F)

STOP. 1B, “MCT/MEM.NOP

LI AL R

D_NOT.MASK,
sT_kL.6]

Q-O 4

D_DAL . SC
;0100

IDIMAINT] D,
CALL, J/WPR.10A

15 TO SC TO CONSTRUCT BIT MASK
STOP IBUFFER
CONSOLE MODE SET, SO IF ERROR GO TO IT

A'1'" TO D<15> POSITION
SETUP SC FOR LEFT SKIFT OF 6

SHIFT A '"1"* BIT INTO P0OS<21>

SET SBI ENABLE INVALIDATE BIT
GO AND CLEAR TBUF

Sequence 367

Page 366




22-ESOAA=126.0 : INIT
: PIW124.MCR 600.1204)
; INITZ .MIC [600,1204

U 01F8,

U 04B3,

U 0487,

U 0986.

2064]

OF18,0038,1980,F800,0284,6487

0F00,003C.,5DF0,2C00,0000,0988

0000,003¢,0180,9000,0080, C986

0000,0C3C,0180.F803,0000,C4B3

NIT2 .MIC [600,1204]
MICRO2 1L(03)
Initialize

Initialize microcodl4-Jan-82

G 13

Fiche 2 Frame G13 Sequence 368

3 14~Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, W(S124 Page
microcode :INITIALIZE MACHINE ROUTINE
: 14072 IR AR NI NARAARRANAR
214073 : *
214074 ; CLEAR CACHc ROUTINE
;14075 : *
;14076 JERRNRARAANARRARRARARRANRSA
;14077
;14078 sTHIS ROUTINE IS USED TO RESET THE CONTENTS OF CACHE.
;14079 :THIS IS DONE BY ISSUING THE INVALIDATE CACHE MICRO ORDER
;14080 ;TO EACH AND EVERY CACHE TAG LOCATION (1024). BOTH
:}283} ;GROUPS, GO & G1, ARE RESET TOGETHER.
;164083 =1100% ;1100= ;
;14084 SC_KLZERO], D_0, ; CLEAR SC AND D-REGS
;14085 VA_KCZERO], ;s INITIALIZE VA TO ZERO
;14086 J/T.CACHE.5 ; GO & WRITE INVALIDATES
;14087 =
;14088 =011
;14089 [.CACHE.3:
;14090 ;011 ; *%x LOOP FINISHED %=«
;16091 D_O, ;.  CLEAR D-REG
;14092 Q_IDCACC.CS]. ; GET ACCELERATOR'S CONTROL/STATUS REG
;14093 J7CLR.ACC :
;14094
;164095 1.CACHE.S:
;16096 ;1 c  **x CONTINUE LOOP »»x
;14097 CACHE. INVALIDATE, ; INVALIDATE GO & G1 TAG ADDRESSED BY VA
. 14098 SC_SC+1 ;  INCREMENT COUNT
;14099
;14100 : :
214101 VA_VA+4, . INCREMENT
;14102 SC.NE.0?,J/71.CACHE.3 ; CHECK TO SEE IF ALL 1024 WRITTEN

367 |




ZZ-ESQAA-124.0 ; INIT2 .MIC [600,1204]

H 13

Initialize microcodl4=Jan-82
14~Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA QE, WCS124
microcode :INITIALIZE MACHINE ROUTINE

. PTW124.MCR 60012041 MICRO2 1L(03)
: INIT2 .MIC [600,12041 Initialize
14103
114104
14105

U 0988,

U 0989,

U 05AC,

U 05AD,

U 04C6,

U 04C7,

0019,2034,6180,F800,0010,0989

0000.,013C,5p80,3C00,0000,05AC

0000.008C.0080,F800,0000,04C6

0000.0u3C,0180,F800,0000,098A

0818.0638,4580,F800,0000,04C6

0000.,003C,5D80,3C00,0000.098A

b
o
o

n
OB NN = OV 00NN W= OO0 00

PIPNINININININNIN) A b et et e b d D = = O OO
oo~ ~

W)
(=] o]

wrd nd wrd wmd ndd d d wd cnd wed ol ) wnd b semd cwd o vwd ) b o) e roud e wnd b b b and b wwd wad
W
W

N N N N N N N N N N N N N N N N N N N N N ¥
— d b D e cund b wud o b crad b b = wd b rend wad - w—d —d cond —d = e ——d b b b wd and

W
o

TR AR AR A R R IR R A E A A FETEA A A N I N N N NN RN S P NN N PN NN NN N

WWWWWWW
NN NN =

”

* RESET ACCELERATOR ROUTINE *
* x

Fiche 2 Fframe H13 Sequence 369

SHARRRAR AN RARNRRAN NN RANNA R A&

*

”
SHANNARNE AR RARRAN R AN AN ARLR

;THIS ROUTINE CHECK TO SEE IF AN OPTIONAL ACCELERATOR

;1S ON THIS MACHINE, AND IF SO ISSUES A RESET TO

;IT. IT THEN WAITS UNTIL THE ACCELERATOR ISSUES AN ACCELERATOR
sSYNC, INDICATING THAT THE ACCELERATOR HAS INITIALIZED ITSELF.
;THE ACCELERATOR CONTROL AND STATUS REGISTER IS ALSO RESET.

CLR.ACC:

ALU_Q.AND.KL[.FJ,
cLKTuBCC

TOLACC.CSI_D,
1?

:0~
TRAP.ACCL11,
J71.ACC.05

;1
J/1.ACC.07
=110
1.ACC.05:
;110

D_Kk[.8000].
ATC.SYNC?, J/I1.ACC.05

I RR
IDCACC.CSI_D

TEST TO SEE IF THERE IS AN ACCELERATOR
CLOCK ALU<Z> FOR TEST

RESET ACCELERATOR®S CONTROL & STATUS REG
IS AN ACCELERATOR ATTACHED?

*xx ACCELERATOR IS INSTALLED #x»
TRAP ACCELERATOR TO ITS INTIiIALIZATION
ROUT INE

*x% NO ACCELERATOR *xwx

xxr NO wxx

SETUP ENABLE BIT FOR ACCEL
HAS ACCELERATOR INITIALIZED ITSELF?

xkk YES %xx

ENABLE ACCELERATOR

Page 368
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U C98A,
U 098C.,
U 098E,

U 0994,

U 0996,

U 0998,

U 0999,
U 099(:0

U 099E.

U 09A0,

2Z-ESOAA-124.0 : INIT2 .MIC [600,1204]
: PIW124.MCR 600,1204) MICRO2 1L(03)
: INIT2 .MIC [600,1204] Initialize

0818,0038,1180,F800,0000,098C

0000.,003C,3180,3C00,0000,098E

0818,0038,9180,F800,0000,09%

0819,0014,1180,F800,0000,09%

0818,0038,1930,F801,0200,0998

0000.,003C,3D80,3C00,0000,0999

0818,001¢,9980,F800,0000,099C

0800,003C,C180,F800,0000,099€

0001,003C,0180.F9F8,0000,09A0

0818,0038,0080,F800,0000,039F

113

Initialize microcod14~Jan-82

14~Jan=-82 15:30:16

microcode :INITIALIZE MA

;14138
4139

I1.ACC.07:;

CHINE ROUTINE

D_K[.4]

IDCCESILD

B_KL. 1700

]

D_D+KL.4]

D_D.SWAP,
PTRVA_K[Z

ERO]

ioCesLI_D

;SETUP CONSTANT FOR MASKING OUT

Fiche 2 Frame 113 Sequence 370

VAX11/780 Microcode : PCS 01, FPLA 0E, W(CS124

VALUE TO SET ASTLVL

SET ASTLVL TO &

GET 1F TO SET IPL TO 31

BIT TO SET ‘IS’

FINISH SETUP OF NEW PSL
RESET PC TO ZERO

SET IPL=371 AND IS=1

PTE MBZ FIELD IN GETPTE ROUTINE

D_NOT .kC

.E003]

D_D.SWAP

RCCPTE.MASKI_D

D KC.3],
J7HALT.ER

LLIST

R

;Re-enable full

GET CONSTANT FOR PTE MBZ FIELD

ALIGN CONSTANT WITH MBZ FIELD

SETUP AND LEAVE IN RC REG FOR LATER USE

WARM/COLD START CODE TO D-REG
HALT MACHINE

listing

Page 369




J 12

ZZ-ESQAA=124.0 ; INIT2 .MIC [600,12041] Initialize microcodl4~Jan-82 Fiche 2 Fframe J13 Sequence 371 ;
; PIW124 .MCR 6€00,1204] MICROZ2 1L(03) 14~Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 370 |
; INIT2 .MIC [606.1204] Initialize microcode :INITIALIZE MACHINE ROUTINE !

14172; This page intentionally left blank.




;14183
;14184

I1Z-ESOAA-124.0 . ASPC .MIC [600,1204] ASPC.MIC

; PIW124.MCR 600,1 04J MICRO2 iL(03) 14-Jan-82

: ASPC  .MIC (600.,1204 ASPC .MIC
;16173 .70C
216176 .TOC
216175
;14176

;14177 .NOBIN o .

;14178 .T0C " Revision History''

;14179 .

;14180 ; O1 Remove absolute jumps.

:}2}8} ; 00 Start of history

.BIN
NOLIST

K 13
14~Jan-82 Fiche 2 Frame K13 Sequence 372
15:30:16 VAX11/780 Mlcrocode : PCS 01, “PLA OE, WCS124

*'ASPC.MIC"’
*Revision 1.1''
P. R. Guilbault

:Disable listing of PCS code for quickie assemblies

Page 371




L13

ZZ-ESQAA-126.0 ; ASPC .MIC [600,1204] I-stream decode forl4~Jan-82 . Fiche 2 Frame L13 Sequence 373 {
: P1W124.MCR 600,1204] MICROZ2 1L(03) 14-Jan-82 15:30:16 = VAX11/780 Microcode : PCS 01, FPLA 0E, W(S124 Page 372
; ASPC  .MIC [600,12043 I-stream decode forks : Address Specifier Evaluation ;
;}2}32 .T0C " I-stream decode forks : Address Specifier Evaluation’'
114187 Control gasses to this point by CALL,J/ASPC and returns to the call site ‘or'’
:1641E8 . 60, if the specifier is valid, or the call site ‘or’’ 61 if the specifier is
;164189 ; register mode, which will be invalid unless the coecifier is a field source.
;14190 ; At the return, Q contains the longword that was in D at the entry, D and VA
:}2}8} ; contain the address implied by the specifier.
$14193 47E: ;HANG HERE IF IB MUST STALL
;14194 ASPC:  Q_IB.DATA, ;GET SPECIFIER DATA FROM ISTREAM
;14195 LAB_R(SP1), ;LOAD LATCHES FROM BASE SPECIFIER
;14196 CLR.IB.COND, ;DISCARD BASE GPERAND SPECIFIER
;14197 PC_PC+N, ;STEP PC OVER IT
;14198 MCT/ALLOW. IB.READ, ;LET IB GET NECDED DATA
U 047E, FO00,003F,01F0,F847,0000,0400 ;14199 SUB/SPEC ,J/ASPC.B ;EVALUATE THE SPECIFIER
14593 400
U 0400, 0000,003C,0180,F800,0000,0001 }258% ASP&.B: J/RSYMOD :'S‘# SHORT LITERAL NOT LEGAL AS ASRC
1164206 401:  ; ;
U 0401, 0000,003C,0180,F800,0000,0001 ;14205 J/RSVMOD sRESERVED MODE
;14206
;164207 402: : :
U 06402. 0000,003C,0180,F800,00m9,0001 }2588 J/RSVMOD ;QUAD/DOUBLE SHORT LITERAL
114210 403: :
U 0403, 0000.003C,0180,F800,0000,0001 :}25}; J/RSVMOD ;RESERVED MODE
:164213 404: :
;164214 QD, ;REGISTER
;14215 RTPRN) _LA+KCZERG].RLOG, ;RECORD REGISTER NUMBER
;14216 D_ALU, ;GET REGISTER CONTENTS TO D
U 0404, 0818,001A,19€0,F8D8,0000,0061 }25% RETURNG1 JRETURN IT IN CASE FIELD SOURCE
114219 424: :
;14220 QD, X ;WRITE REGISTER
214221 RTPRN) _LA+K{ZERD].RLOG ;RECORD REGISTER NUMBER
;14222 D_ALU, ;GET REGISTER COMTENTS TO D
U 0424, 0818.001A,19€0,F8D8,0000,0061 }2552 RETURNG1 sRETURN IT IN CASE FIELD SOURCE
114225 405: ;
U 0405, 0000,003C,0180,F800,0000,0001 :}2559 J/RSYMOD
114228 406: :
214229 Q.D, ;QUAD REGISTER
;14230 RTPRN) LA+K[ZERO] RLOG, sRECORD REGISTER NUMBER
U 0406, 0818,001A,19€0,F8D8,0000,0061 ;}2%%} D_ALU,RETURNé1 ;RETURN CONTENTS TO CALLER
114933 426: ;
;14234 Q.D, ;WRITE QUAD REGISTER
;14235 RTPRN) LA+KL[ZEROJ.RLOG, sRECORD REGISTER NUMBER
U 0426, 0818,001A,19€0,F8D8,0000,0061 ;}25%9 D_ALU,RETURN61 ;RETURN CONTENTS TO CALLER
114238 407: ;
U 0407, 0000,003C,0180,F800,0000,0001 ;14239 J/RSVMOD ; ILLEGAL QUAD REG




M3

ZZ-ESQOAA-124.0 ; ASPC .MIC [600,1204] I-stream decode forl4-Jan-82 Fiche 2 Frame M13 Sequence 374
;. FIW124.MCR 60012041 MICRO2 1L(03) 14-Jan-82 15:30:16 =~ VAX11/780 Microcode : PCS O1, FPLA OE, W(S124
; ASPC .MIC [606 12041 I-stream decode forks : Address Specifier Evaluation
}2540 ;ADDRESS SPECIFIER EVALUATION, CONTINUED
14242 408: —
214243 ASPC.DR:Q D.DEVA LA, *(R)
£ 14244 LT RCLT7T, :RECOVER INDEX, IF ANY
U 0408, 0800,003E,01E0,F938,0200,0060 ;}2%22 RETURNGO JRETURN IT
214247 409: :
:14248 R \PRN) _LA+KLSP1.CON].RLOG, :UPDATE THE STACK POINTER
J 0409, 0018,0018,1580,F8D8,0000,0408 ‘}25?8 J/ASPCTDR :THEN LOAD UN-INCREMENTED ADDR
114251 40A: :
114252 o _D,R(PRN) _LA-K[SP1.CONJ.RLOG, ;-(R) AUTO DECREMENT
:14253 D-ALU. ; USE DECREMENTED ADDR
U 040A, 0818,0004,15E0,F8D8.0000,09A6 ;}25%2 J7ASPC .DF ;GO LOAD LC BEFORE RETURNING
$14256 40B: : :
U 0408, 0000,003C,01E0,F800,0200,09A1 :}23;; Q_D,VA_LA :@(R)+ AUTO INCREMENT DEFERED
14259 ;
:14260 D(LONGJ CACHE, :GET INDIRECT WORD
;14261 R(PRN) _[A+KL. 4].RLOG. : WHILE UPDATING REGISTER
U 09A1, 0018.0018,1180,40D8.,0000,09A6 ;}252% J/ASPCDF :THEN JOIN COMMON CODE
114264 40C: ——
;14265 RCLT7I_LA.CTX, s INDEX MODE, CONTEXT SHIFT INDEX
U 040C, 0060.C03D,0180.F988,0000,047E ;}zsgg CALL ,J7ASPC :GO AROUND AGAIN
114268 46C: :
114269 DEVA D+LC, ;RETV®N THE INDEXED VALUE
U 046C, 0811.,0016,0180.F800,0200,0060 :]2%;? RETURNGO
ol
;14272 40D: :
214273 a D.D&VA Q+LB.PC, :D(R) DISPLACEMENT MODE.
;14274 CCR.1B.SPEC, ;DISCARD THE SPECIFIFR
114275 LC RCCTYD, ;LOAD UP INDEX, IF ANY
U 040D, D805.,2016,01E0,F938,0200,0060 ;}25;9 RETURNGO
:'14278 40F : : :
114279 Q_D,VA_Q+LB.PC, :aD(R) DISPLACEMENT DEFERED
U 040F, D005.,2014,0150,F800.0200,09A4 ;}253? CLR.IBTSPEC :DROP THE SPECIFIER
114282 : ;
U 09A4, 0000.003C,0180,4000,0000,0946 ;}2332 DLLONG]_CACHE ;GET INDIRECT, GO USE IT AS ADDR
114285 ;
;14286 ASPC.DF: VA D, *USE POINTER AS ADDRESS
;14287 LCTRCLT7) ;RECOVER INDEX, IF ANY
U 05A6, 0001,003€E,0180,F938,0200,0060 ;14288 RETURNSO ;RETURN IT

Page 373 |

t




N13
1Z-ESOAA-124.0 ; ASPC .MIC [600,1204] I-stream decode forl4-Jan-82 . Fiche 2 Frame N13 Sequence 375
: P1W124 .MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15:30:16 = VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 374
: ASPC  .MIC [600,1204] I-stream decode forks : Address Specifier Evaluation
;12533 :HERE ARE VARIANTS OF THE ASPC ENTRY POINTS FOR R=PC
114291 416 —-
U 0414, 0000,003C,0180,F800,0000,0001 :%253% J/RSYMOD :PC REGISTER MODE
114296 415 ;
U 0415, 0000,003C.0180,F800,0000,0001 ;}2ggg J/RSVMOD ;ILLEGAL REGISTER MODE, R=P(
114297 416: ;
U 0<1¢  0000,003C,0180,F800,0000,0001 :}2533 J/RSVMOD :PC QUAD REGISTER MODE
114300 417: ;
U 0417, 0000,003C.0180.F800,0000,0001 ‘}2%8% J/RS\m0D ;ILLEGAL QUAD REGISTER MODE, R=P(
1164303 418: ;
U 0418, 0C00,003C,0180.,F800,0000,0001 ;}2§8§ J/RSVMOD : (PO)
114306 419: ;
:14307 Q_p, ;(PC)+ IMMEDIATE MODE
:14308 DPC, :GET PC WHICH THE IB INCREMENTED
U 0419, D814,0038,01E0,F800,0000,09A8 :}2%93 CIR.IB.SPEC
14317 : H
214312 DEVA_D-KLSP1.CONJ, ;COMPUTE THE UNINCREMENTED ADDRESS
14313 LC_RTCT7], SRECOVER INDEX, IF ANY
U 09A8, 0819,0002,1580,F938,0200,0060 :}2§}g RETURNGO
114316 41A: ;
U 041A, 0000,003C,0180,F800,0000,0901 ;}Zg}g J/RSVYMOD :=(PC)
114319 41B: ;
:14320 Q_D,DRVA_Q, :3(PC)+ ABSOLUTE MODE
:14321 LT _RCCT7], :GET BACK INDEX
:14322 CLR.IB.SPEC,
U 0418, DCO1,203E,01E0,F938,0200,C060 ;;zggz RETURNG0
114325 41c: :
U 041C, 0000,003¢,0180.,F800,0000,00¢ 1 ;}2%%9 J/RSVMOD ; INDEX MODE, R=PC
114328 41D: - ;
U 041D, 0000.003C,0180,F800,0020,0001 ;14329 J/RSVMOD :NESTED INDEX MODE, R=PC




B 14
27-ESOAA-124.0 ; ASPC .MIC [600,1204] I-stream decode forl4-Jan-82 Fiche 2 Frame B14 Sequence 376
; PIW124 .MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15:30:16 = VAX11/780 Hicrocode : "C5 01, FPLA OE, W(CS124 Page
i ASPC  .MIC [600.1204] I-stream decode forks : Address Specifier Evaluation
14330 JHERE WHEN [B ROMS BELIEVE WE SHOULDN'T GET HERE

143 e :
U 0487. 0000,C03D,0180,F800,0000,06E0  :14333 CALL,J/EH.USEQ :"UNUSED’* LOCATION IN I8 ROM

;14335 HERE OFF ASPC, WHEN INSTRUCTION BUFFER DOES NOT HAVE ENOUGH DATA

;14337 47C: ; :
14338 CALL,J/1B.TBM ;1B MISS. REFILL IT

214340 47D:

U 047C, 0000,003D,0180,F800,0000,0E64

U 047D, 0000,003D.0180,F800,0000,0880 ;14341 CALL.J/IB.ERR :ANY ERROR. FIND OUT WHAT HAPPENED

214344 - ASPC: “STALL, WAITING FOR THE DATA

;14346 47F: H s INTERRUPT REQUEST DETECTED
;16347 J/INT.B ;BACKUP REGISTERS AND TAKE INTERRUPT

U 04r. ., 0000,003C.0180,F800,0000,04F8

14350 IFT.B: ACCPC.SVI _oC, *SAVE PC WHERE BAKUP.PC WILL FIND IT
U 04F8, 0014,1539,0180,F9E0,0000,0D0A7  -14351 CALL.RLOG-EMPI1Y?,J/BAKUP.RGS  +GO RESTORE REGISTERS AND PC

14353 JHERE ON INTERRUPT IN MIDST O INSTR
214354 IrT.1: o IDCPSL]. :GET CURRENT PSL

14355 ACU_=1,D_ALU.RIGHT2,S1/ZERO :BUILD MASK FOR BITS 29:0

14357 A .PA.30:

U 09A9, 081D,0034,0180,F800,0000,09AA 14359 D_D.AND.Q SCLEAR TP (CM =0 ANYWAY)

U 04FA, 0883,0028,3DF0,2C00,0000,09A9

:14362 ipCPSLI D, *PUT BACK PSL
U 09AA, 0000.0E3C,3D80,3C00,0000,0F8D 14363 INTERRUPT .REQ?,J/INTIO

114365 .LIST :Re—enable full Llisting




C 14
27-ESOAA-124.0 ; ASPC .MIC [600,1204] I-stream decode forl4-Jan-82 Fiche 2 Fframe (14 Sequence 377
; PIW124 .MCR 600,1204] MICRO2 1L(O3) 14=-Jan=-8¢ 15:30:16 VAX11/780 Microcode : PCS 01, FPLA CE, WCS124 Page 376
;s ASPC .MIC [600,12041] I-stream decode forks : Address Specifier Evaluation

164365; This page intentionatly left blank.




D 14

Z7-ESOAA-124.0 ; FIELD .MIC [600,1204] FIELD.MIC 14-Jan-82 . Fiche 2 Frame D14 Sequence 378 ;
: PIW124 .MCR 600,1204] MICRO2 1L(03) 14~Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA CE, W(S124 Page 377 .
: FIELD .MIC [60G,1204] FIELD.MIC ’

;14366 .710C "FIELD.MIC'"
2164367 .70C ‘Revision 1.1
;14368 P. R. Guilbault
;14369

;164370 .NOBIN . )

:14371 . T0C " Revision History''

214372 .

:14373 ;01 Remove absclute jumps.

216374 ;00 Start of history

214375
;14376 .BIN

;16377  _NOLIST ;Disable listing of PCS code for quickie assemblies




E 14

ZZ~-ESOAA-124.0 ; FIELD .MIC [600,1204] Field instructions 14-Jan-82 Fiche 2 Fframe E14 Sequence 379
: P1W124 .MCR 600,1204] MICRO2 1L(03)  14-Jan-B2 15:30:16  VAX11/780 Microcode : PCS 01, FPLA OE, W(S124 Page
: FIELD .MIC [600.12043 Field instructions : FFS, FFC, CMPV, CMPZV, EXTV, EXTZV
:}2;;3 .ToC ' Field instructions : FFS, FFC, CMPV, CMPZV, EXTV, EXTZV"'
:}2%%9 SHERE WITH SIZE OPERAND IN D, POSITION IN €
;14382 34E:
;14383 FF:
:14384 CMPV:
:164385 EXTV: sCALL SITE FOR INVOKING ASPC SUBR
:14386 sc.Q :MOVE POSITION (LOW BITS) TO SC
$14387 RCR151 a, *SAVE POSITION IN R15 FOR FFX
;14388 Q Q.RIGHY,SI/ASHR, ;GET POSITION/2
:14389 CCR.SDRSS, :INIT SS FOR BRANCHES
U 034E, 0001,203C.COB7.FAF8,0096,6054 :}2%89 EALU_KL.FFFFJ,CLK.UBCC <SET EALU N=1, Z=0
:16392 =10%%xx(; - ;CALL SITE FOR VSRC SPECIFIER EVALUATION
:14393 Q_Q.RIGHT2,SI/ASHR, ;GET POSITION/8
21439 FE_SC, :MOVE LOW BITS OF POSITION TO FE
:14395 SC™D.OXTCBYTEJ-K[.1]. :GET SIZE -1 TC SC
U 0054. 0018,8001,0470.F800,0182,09AC :}2§89 CACL.,J/EXTV.?2 ;GO CALCULATE BASE
:14398 =11xxxx(; sRETURN HERE WITH BASE ADDRESS IN D
$16399 Q_Q+D, :(POSITION/8)+BASE TO Q
:16400 D D.LEFT, ;BASE #2
216401 FE_SC-KL.1F], :GET S-32 IN FE
214402 SC”FE, :LOV 2ITS OF POSITION TO SC
U 0074, 051D,3414,8DC0,F800.0185,A654 :}2282 5C7,J/EXTV.3 sTEST S12E .LEQU. 32
1164405 : sRETURN HERE WITH REGISTER
:14406 Q_D, :SAVE LOW REGISTER IN @ A MOMENT
214407 D"Q.RIGHT2. :D IS POSITION/32
:14408 FE_SC-KC.1FJ, ;GET S-32 TO FE
16409 SC”FE, : AND POSITION TO SC
U 0075, 0881,343C.8DE0,F800,0185.A614 ;;2239 sc?
:14412 =100 : ;SC .EQL. 0 (SIZE =1)
2164413 SC_SC+FE, :GET P+S-~32
214414 D_3, :GET LOW REGISTER WITH FIELD
216415 Q_R(PRN+1), sGET HIGH REGISTER
U 0614, 0C00,0D3C,01C0.F860,0080,8395 ;}22}9 D-NE.0?,J/EXTV.S ;MAKE SURE POSITION WAS LESS THAN 32
:16418 : ;SC .LSS. 0 {SIZE =0)
:16419 0_0,0_0, ;FIELD OF SIZE O IS ZERC
:14420 ST FE; :GET SIZE ~32 FOR FFX USE
U 0615, CF00,CO3F.01F8.F800,0081,0482 .}225} SUB/SPEC,J/EXTV.8 :FIND OUT WHAT TO USE IT FOR
:164423 ;= ;0 .LSS. SC .LSS. 32 (SIZE VALID)
216424 SC_SC+FE, :GET P+S5-32
214425 p_a, :GET LOW REGISTER WITH FIELD
:16426 Q_RIPRN+1), ;GET HIGH REGISTER
U 0616, 0C00,0D3C,01C0.F860,0080,8395 .}2255 D-NE.0?,J/EXTV.S :MAKE SURE ~ISITION WAS LESS THAN 32
214429 : :SC .GEQ. 32
U 0617, 0000,003C,0180,F800,0000,0106 :14430 1/RSVOPR
2164431 =:END OF SC TEST

378



ZZ-ESQAA-124.0 ;
: PIW124 MR 600
. FIELD .MIC £600,1204] Field instructions

U 09AC,

U 0654,
U 0655,

U 0656,

U 0657,

U 09AD,

U 09AE.

FIEL
1%04] MICRO2

FC00,003F ,01F0,F847,0000,0400

0119,2024.0080,F800,0200,09AD
0F00,003F ,01F8,F800,0081,0482

0119,2024.,0080,F800,0200,09AD

0000,003¢.01.0,F800,0000,0106

0019,0014,1DC0.F800,0000,09AE

00" -,2024,8D80,4000,0082,0980

IELD .MIC [600,1204]

1L(03)

14432

F 14

Field instructions 14-Jan-82

14~-Jan-82 15:30:16 VAX11/780 Hicrcco
: FFS, FFC, CMPV, CMPZV, EXTV, EXTZV

SHERE TO GET BASE OF FIELD.

iche 2 Frame F14 3uence 380

de : PCS 01, FPLA OE, WCS124 Page 379

: RETURN ABOVE, WITH POSITION/8 IN Q, BASE ADDRESS IN D

EXTV.2: D_Q,

LAB R(SP1),

Q IB.DATA
CCR.1B.COND,
PC_PC+N,
SUB/SPEC,J/ASPC.B

cHERE FOR FIELD INSTRUCTIONS WHEN THE F
; IN MEMORY, AS OPPGSED TO A REGISTER.

=100

;POSITION /8 NOW IN D

sLOAD LATCHES WITH SPECIFIER REGISTER
;ASK IB FOR SPECIFIER DATA

sCLEAR IT

;STEP PC OVER IT

;GO EVALUATE BASE SPECIFIER ADDRESS

IELD IS

EXTV.3: VA Q.ANDNCT.K[.3],
D B.LEFT2,
J7EXTV.4

;SC .EQL. O (SIZE =1)
;LONGWORD ADDRESS OF FIELD
;BASE NOW *8 IN D

DtO .Q_0,
uB/s €C,J/EXTV.8

:SC .LSS. 0 (SIZe =0)

sANY FIELD OF SIZE O IS ZERO
;GET _SIZE -32 FOR FFX

;GO FIND OUT WHAT 7O DO WITH IT

VA_Q.ANDNOT.KL.33,
D D.LEFT2,
J7EXTV.4

;1 .LEQ. SC .LEQ. 31 (SIZE .LEQ. 32)
;LONGWORD ADDRESS OF FIELD
;BASE NOW *8 IN D

J/RSVOPR
=;END OF SC TEST

;SC .GTR. 31 (SIZE .GTR. 32)
;TAKE RESERVED OPERAND FAULT

EXTV.4: Q_D+KLSC]

: (BASE *8) + POSITION

sc Q.AND.KL.1F],
DEEONGJ CACHE

SGET P _(POSITION IN LONGWORD) TO SC
;GET LONGWORD CONTAINING FIELD




Z2-ESOAA-124.0 : F
. PTW124.MCR 600° 12043
: FIELD .MIC [600.1

U 0980,

U 0395,

U 0397,
U 02E2,

U 02E6,

U 02EA,

G 14

Field instructions 14-Jan-82
14-Jan-82 :30:16

: FFS, FFC, CMPV, CMPZV, EXTV, EXT2V

.MIC [600,1204]
MICRO2 1L(03)
field instructions

IELD
204]

Fiche 2 Fframe G14
VAX11/780 Microcode :

‘}22;5 ;AT THIS POINT,

'14474 :LOW-ORDER BIT OF THE FIELD INTO D.

;14475 ;EXTENDS INTO A SECOND LUNGWORD,

:14476

;14477 :

;14478 SC_SC+FE,

;14479 CLR.uBCC,

;14480 Q.D,
0000,003C,01€0,F803,0090,8395 .}222} Vl VA+4

;14483 .NOU SET UP D, Q AND SC FOR THIS SHIFT:

,14484 ; D

;14485 ; * %

;14486 ; * V<S> <P> PS> ! <P>

114487 * *

114483 * *

$14489 * *

14490

;14491 =101

214692 EXTV.S: SC 0-K[SC],
0018.,1200,1D80,F800,0082,02E2 :}2233 EALU?, J/EXTV.6

. )

;14495

;14496 :
0000,003C,0180,F8C0,0000,0106 :}zzgg J/RSVOPR

114499 =001* -

14500 EXTV.6: DLLONGI_CACHE.

214501 SC_SC+KL.203,
0000,003C,7580,4000,0084 ,82FA :;2?8% J/EXTV.7

;14504 :

;14505 Q. 0,

;14506 ST FE.
0000,003F ,01F8,F800,0081,0482 ’}228; SUB/SPEC,J/EXTV.8

;14509 ;

;14510 EXTV.7: C_DAL.SC.

;14511 ST FE,

;14512 Q 0,
0D00,003F ,01F8,F800,0081.,0482 ;}fg}% SOB/SPEC ,J/EXTV.8

;14515 =;END OF EALU N+Z TEST

Sequence 381

PCS 01, FPLA CE, W(CS124 Page

WE HAVE CALCULATED P, THE POSITION OF THE FIELD
SWITHIN AN ALIGNED LONGWORD, AND HAVE GOTTEN THAT {ONGWORD CONTAINING THE
WE MUST DETERMINE WHETHER THE FIELD
AND SHIFT THE FIELD INTO PLACE.

;SC HAS P+S -32

;1T MIGHT BE NEGATIVE. CHECK

;COPY FIELD TO Q

cPREPARE TO GET NEXT LONGWORD IF NEEDED

»

;D.EQL.U {RCGISTER MODE, POS.LSS.32)
SGET 32— (P+S)

:TEST FOR P+S .GTR. 32

:IF REGISTER, EALU N=1, Z=0.

:D.NEQ.O (REGISTER MODE, POS.GEQ.32)

sEALU N&Z =0 (P+S .GTR. 32)
;GET SECOND PART OF FIELD
JGET 64=P+S

;GO SHIFT

sEALU N=0, Z=1 (P+S .EQL. 32)

sREADY TO ZERO EXTEND

SFIELD IS LEFT ADJUSTED IN D ALREADY
sWHAT TO DO WITH IT?

SEALU N=1 (P+S .LSS. 32}

sMOVE SELECTED FIELD TO D<31:(32-S)>
;GET S-32 IN SC

; PREPARE T" ’FRO EXTEND

cNOW, WHO w...TED THIS?

380 |




H 14

27-ESOAA~124.0 ; FIELD .MIC [600,1204] Fietd instructions 14~jan-82 . Fiche 2 Frame H14 Seguence 382
: PIW124 MCR 600,1204] MICRC2 1L(03) ~ 14~Jan-82 15:30:16  VAX11/780 Microcode : PCS 01, FPLA O, WCS124 Page 381
: FIELD .MIC [600.1204] Field instructions : FFS, FFC, CMPV, CMP2ZV, EXTV, EXTZV

;14516 AT THIS POINT, THE DESIRED FIELD HAS BEEN POSITIONED IN D, SO THAT ITS

g}lg ; MOST SIGNIFICAST BIT IS IN 0316 AND SC CONTAINS THE FIELD SIZE -32.
519 * . .
520 * 0 *x <S> ! *
521 : * * 4
522 * *
523 M * %*
524
525 482: H ;EXTV OR CMPV
L 0482, 0000,0D3C.0180,F800,0000,048E gsg EXTV.8: D31?,J/EXTV.9 JTEST SIGN OF FIELD
528 .HERE WE EXTEND THE FIELD TO A LONGWORD, AND EVALUATE THE FINAL SPECIFIER

529 : IF THIS IS EXTV OR EXTZV, THE FINAL SPECIFIER WILL BE 'WRITE'' TYPE,
530 . AND THE CODE AT B-~FORK WILL TRANSFER TC IRD AFTER STORING THE RESULT.
: IF THIS IS CMPV OR CMPZV, THE FINAL SPECIFIER IS °'READ'' TYPE,

; AND B-FORK WILL GO ON TO EXECUTION AT CMP.

534 48E: : :D31=0. FIELD IS POSITIVE (CR ZERO-EXT)
535 EXTVv.9: D_DAL.SC, :SIGN= OR ZERO~ EXTEND THE FIELD
536 B8.FORK ;GO EVALUATE THE FOURTH SPECIFIER

538 48F: : ~=;D31=1, FIELD IS NEGATIVE
539 Q_NOT.Q,J/EXTV.9 ;SIGN-EXTENSION REQUIRES ONES

v

W

—
“evon

U 048E., FDOO,003F,01F0.F847,0000,0200

IR R IR IR IR I IS AT TE FE FE KN K NI NI NI NI NI N NN
—d D amd wd b od wnd cod cmd d i nd cd cared e ced ol b e b b w—b —d

U G48F, 0001,2028,01C0,F800,0000,048E




U 0480,

U 0981,

U 04ES.

U 0G4E7,

U 0984,

U 0985,

2Z-ESOAA=124.0 ; FIELD .MIC [600,12041
: P1W124.MCR 60012041
: FIELD .MIC [600.12041

(801.,0028.0180.F800,0000,0480

0D18,0038,7550,F800,00F 4, 8981

001F .2D00,01C0,F800,0000,04ES

0001,c03C,0180,F800,0070.0984

081D,0034,8D80,F800,0084, 6984

0000,003C,01C0,FA78,008C.A9B5

F819,2017,1DF0,F847,0000,0300

I 16

Field instructions 14-Jan-82

MICROZ2 1L(03?
Field instructions

214540
$ 145641

14=Jan-82
FFS, FFC, CMPV, (MPZV, EXTV, EXTZV

Ficre 2 Frame 114 Sequence 383

15:30:16 VAX11/780 Microcoaa : PCS 01, FPLA UE, W(CS124 Page

SHERE FOR FFS, FFC WITH THE SELECTED FIELD LEFT-ALIGNED IN D, AND Q@ ZERO.
: SC HAS $-32. FOR SHIFTING THE FIELD INTO D, RIGHT ALIGNED.
: R15 CONTAINS THE ORIGINAL POSITION.

IF THIS IS FFU, WE FIRST COMPLEMENT D

481:

FFC.1:

430:

FFS.1:

=101

FFS.3:

D_NOT.D

st sc+x[ .203,
ALO_KL.20],LONG, CCK/INST.DEP

SC_SC~-SHF .VAL,
Q_R[R15]

D Q+K[SC],
WRITE.DEST,J/WRD

TO CONVERT *‘CLEAR'* TO "‘SET''
*SEARCH FOR ZEROS

‘RIGHT-ALIGN THE FIELD IN b
*RECOVER FIELD SIZE
*GUESS WE WILL FIND A BIT

*NEGATE D TO Q
*ARE ANY SET (FFS) OR CLEAR (FFC)?

:D.EQL.0
sMAKE ALU ZERO, SET PSL<2Z>
;GO ADD SIZE TO OLD POSITION

:D.NEQ.O
cLEAVE ONLY LEAST SIGNJFICANT ONE SET
;SETUP 31 FOR CALCULATING BIT POSITION

*SC GETS BIT POSITION OF FIRST ONF
*T(SHF.VAL =0 IF D=0)
*GET STARTING POSITION

“GET POSITION TO RETURN
‘GIVE IT BACK




J 14

2Z-ESOAA-124.0 : FIELD .MIC [600,12041] field 1nstruct1ons i4=Jan-82 he 2 Frame J14 Sequence 384
; PIW124.MCR 600 1204] MICRO2 1L(03)  14-Jan-82 15:30:16 VAX11/780 chrocode : PCS 01, FPLA 0E, WCS124 Page 383
: FIELD .MIC [600.1204] Field instructions  : INSV
;;2;;2 .T0C ' Field instructions s INSV"'
;14575 ;THE VALUE TO BE INSERTED IS IN Q, AND THE FIELD POSITION IS IND
;14576 :TEMPS USED BY THIS ROUTINE ARE:
;14577 ; IDLTO) = SOURCE, THE VALUE TO BE INSERTED
;14578 RCLT1] = POSITION/8
;14579 ; RCLT2) = ADDRESS OF LONGWORD CONTAINING LOW BIT(S) OF FIELD
;14580 ; RCLT3] = THE MEMORY LONGWORD ADDRESSES BY T2, MASKED DOWN
;14581 TO ONLY THE BITS TO BE PRESERVED.
214582 RCLT4] = MASKS
$14583
©14584 348: H
:14585 INSV: ;LOW BITS OF POSITION TO SC
;14586 0 5 RIGHT? SI/ASHR, ;POSITION/4 IN Q
;14587 p-C sPREPARE NEW VALUE FOR SAVING IN ID TO
;14588 CER SD&SS, JINIT FLAGS FOR EASIER BRANCHING
U 0348, 0C81,003D,00C7,F80C,0082,010A ]'2238 CALL, J/INSV 1 ;GO0 GET SIZE AND BASE OPERANDS
14591 368: S ;RETURN HERE WITH BASE IN D IF MEMORY
.14592 LC RCLT1], ;GET POSITION/8 READY
;14593 B.LEFTS sALSO BASE *8
;14594 FE SC-K[. 1FJ ;GET S-~32 TO FE
214595 SCTFE, ;LOW BITS OF POSITION TO SC AGAIN
U (0368, 00A1,143(¢,80C0,F908,0185,A684 }zggg SC'.’.J/INSV.lo sVALIDATE SIZE OPERAND
;14598 369: sRETURN HERE IF BASE SELECTS REGISTER
214599 D Q. RIGHTZ SI/ZERO Q_o, ;GET P/32 IND
;14600 FE_SC~KC.1 SGET S=32 IN FE
;14501 SC FE ;POSITION TO SC
U 0369, 0881,343C,8DF8,F800,0185,A674 ,%228% sCc? sTEST SIZE-1
;14604 =100 ;SC=0 (SIZE=1)
;14605 Q IDLTO0], ;GET DATA TO BE INSERTED
;14606 RTLT4] 0+HASK+1 ;BEGIN MASK GENERATION
;14607 FE _SC+FE.CLK. UBCC ;CALCULATE P+S-32
U 0674, 0003,0D10,C3F0,2DA0,0110,84FC ;2288 D.NE.O? J/INSV pd ;IS POSITION LEGAL?
;14610 H == 2SC.LSS.0 (SIZE =0)
;14611 CLR.IB.OPC, ;GO ON TO NEXT INSTR
U 0575, €000,003C,0180,F804,4000,0062 ;}22}% PC_PC+1,J/1RD
;14614 : ;SC.GTR.O
;14615 Q_IDCT0], ;GET DATA TO BE INSERTED
;14616 RC[T4J O*MASK+1 ;BEGIN MASK GENERATION
;14617 FE _SC+FE.,CLK. LBCC ;CALCULATE P+S-3¢
U 0676, 0003,2D10,C1F0,2DA0,0110,84FC }22}3 D.NE.O? J/INSV 2 ;1S POSITION LEGAL?
;16620 : ;SC.GEQ.32
U 0677, 0000,003C,0180,F800,0000,0106 ;14621 J/RSVOPR




K 14

che 2 Frame

; ~ Patch no. 065, PCS 0196 trapped to WCS 1188 = |

:PREPARE TO ROTATE INSERT DATA
;IS FIELD ALL IN ONE REGISTER?

;D.NEQ.O0 (POSITION .GEQU.

;EALU N=0 (P+S .GEQ.32)

;ALIGN THE INSERTION

;P+5-32

;SAVE NON-FIELD BITS OF REGISTER

;EALU N=1 (P+S .LSS. 32)
sALIGN THE INSERTION
;GET P+5=32

:GET PARTIAL MASK

K14 Sequence 385

PCS 01, FPLA OE, WCS124 Page 384

D.EQL.0 (POSITION .LSSU. 32) ?

32)

:PREPARE MASK OF FIELD |
*STRIF OFF ALL BUT INSERTION
{CLZAR FIELD FROM REGISTER

:COMBINE FIELD WITH REST OF REGISTVER

;GO TO NEXT INSTR

ZZ-ESOAA-124.0 : FIELD .MIC [600,1204] Field instruc ons 14~Jan-82 Fi
; P1W124 .MCR 600,1204] MICRO2 1L(03)  14-Jan-82 15:30:16 VAX11/780 chrocode :
; FIELD .MIC [600,12041 Field instructions : INSV
;14622 :HERE TO INSERT A FIELD INTO A RECISTER
114623
114624 =0
114625 INSV.2: ba.
U 04FC, 0€00,123C,0180,F800,0000,0196 .}2259 EALU.N?,J/INSV.2A
114628 ;
U 04FE, 0000,003C.0180.F800.0000.0106 .}zggg J/RSVOPR
214631 =0"ix
14632 INSV.2A:D DAL.SC.
114633 ST_FE,
;14634 Q_[A. ANDNOT RCLT4].
U 0196, 0D10,0024.01C0,F920.0081,09C4 ;}zggg J7INSV.3
;14637 D O RRARARRE R KA AR R AR AR A RN AARANARRRRNRNAANRARFAXRA N
::‘}22%3 ; 0 3223223 2228232332323 2338882323283 2283232332322 22323332222 %
: 16640
14641 :
$14642 D DAL.SC.
114643 sT_FE,
U C79E. 0D10,0038,01¢0.F920,0081,0988 .}222% Q_RCCT4)
114646 :
U 0988, 0001,2008.01C0.F800.0000,0989 .}zgzg Q_Q-MASK~1
114649 :
U 0989, 081D,0034,0180.F800.0000,098C :14650 D_D.AND.Q
1663
U 098C, 001C,0024,01C0.F858,0000,098E Zgzggz Q_R(PRN) . ANDNOT.Q
14655
114656 R (PRN) _D.OR.Q,
114657 CLR.IB-OPC,
U 098E. C01D,0030.0180.F8DC.4000,0062 :14658 PC_PC+1,J4/1RD :
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ZZ-ESOAA-124.0 ; FIELD .MIC [600,1204] Field 1nstruct10ns 14-Jan-82 he 2 Frame L14 Sequence 386 |
: PIW124.MCR 600,1204] MICRO2 1L(03) ~ 14~Jan-82 15:30:16 VAX11/780 M1crocode : PCS 01, FPLA OE, WCS124 Page 385 !
: FIELD .MIC [600,1204) Field instructions : INSV
:12223 ;HERE FOR REGISTER INSERTION WHEN P+S IS GREATER THAN 32
$14661 : ;
U 09C4. 0811,0034.0180.F800.,0000,09C5 ;}2225 INSV.3: D_D.AND.LC *LOW PART OF I~ ~°TION INTO DATA
114664 ; :
$14665 R(PRN) D.OR.Q, :COMBINE OLD DATA WITH INSERT
U 09C5. 001D,0030,C1F0,2CD8.C000,09¢C8 ;}zggg Q_IpCT0] :GET BACK REST OF INSERT
114668 ; :
114669 Q_0+MASK+1, ‘MASK FOR HIGH PART OF INSERT
U 09¢8. 0003,0010,01C0,F800,0000,09C9 ;}225? D_DAL.SC *GET HIGH PART OF INSERT
E}zggg FI.PA.65:
U 09C9. 081D,0024,0180.F800,0000,09CA E}zggg D_D.ANUNOT.Q “STRIP INSERT DATA
$14676 : :
U 09CA, 001C,0034,01C0,F860,0000,09CC ;}22;5 0_R(PRN+1).AND.Q ;CLEAR INSERTION PART OF REGISTER
214679 :
;14680 R(PRN+1) D.OR.Q, ;COMBINE INTO HIGH REGISTER
114683 CLR.IB.OPC.PC_PC+1, :GO TO NEXT INSTR

U 09CC, €01D,0030,0180,F8E4,4000,0062 ;14682 J/IRD




M1

ZZ-ESOAA-124.0 ; FIELD .MIC [600,1204] Field instructions 14-jan-82 . Fiche 2 Frame M14 Sequence 387
: PIW126 . MCR 600,1204] MICRO2 1L(03)  14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 386
: FIELD .NIC £600.120%1] Field instructions  : INSV
:}zggz :HERE IN INSV TO GET THE SIZE AND BASE OPERANDS
114685 =0x*1x :CALL SITE FOR SIZE SPECIFIER EVALUATION
114686 INSV.1: IDLT0J_D *SAVE NEW VALUE FOR FIELD
114687 RCCT1]™ o "RIGHT,SI/ASHR, *POSITION/8 NOW IN RC T1
114688 D_Q.RIGHT, * AND D
U 010A, 0841,203D,C080,3D88,00C0,037E ;}2233 CELL ,J/SPEC *GO GET SIZE
114691 :RETURN HERE WITH SIZE IN D
114692 FE sC. “MOVE POSITION OUT OF THE WAY
114693 SC™D.OXTCBYTEI-K[.1], *GET SIZE-1 TO SC
11469% D &, *LEAVE POS/8 IN Q ON RETURN
114695 LAB R(SP1), *PREPARE TO EVALUATE BASE SPECIFIER
114696 Q IB.DATA,
114697 CCR.IB.COND,
114698 PC_PC+N,
U 011A, FC1B.8003,05F0,F847,0182,0400 :%2933 SUB/SPEC ., J/ASPC.B ;CALCULATE BASE ADDRESS
312;8; :HERE FOR INSY ON A MEMORY FIELD
214703 =100 :SC .EQL. O (SIZE =1)
114704 INSV.4: SC_Q+k[SCJ, *(BASE*8) + POS TO SC
114705 LCTRCLT1], *LOAD LATCH WITH POSITION/S
U 6684, 0019,2014,1D80,F9C8,0082,09CD ;}2;89 J/INSV.5
114708 : ;SC .LSS. O (SIZE =0)
114709 CLR.IB.OPC, ‘DO NOTHING
U 0685, C000,003C.0180,F804,4000.0062 ;}2;}? PC_PC+1,J/1RD
114712 ;0 .LSS. SC .LSS. 32 (SIZE VALID)
214713 &c _Q+K[SCI, *SC GETS (BASE*8) + POS
114714 LCTRCLT1T, *GET POSITION OFFSET INTO LATCH
U 0686, 0019.2014,1D80.,F908,0082,09CD :}2;}2 J/INSV.S
114717 ; :SC .GEQ. 32 (SIZE .GTR. 32)
U 0687, 0000.003C.0180,F800,0000,0106 ;}2;}8 J/RSVOPR
114720 =;END OF SC TEST




N 14

iche 2 Frame N14

Sequence 388

: PCS 01, FPLA OE, WCS124 Page

*SC IS NOW POSITICN IN LONGWORD

;D IS BYTE ADDRESS OF FIELD

;CALCULATE LONGWORD ADDRESS OF FIELD
;SAVE IT FOR WRITING BACK

;P+S-32

;WATCH FOR P+S _GTR. 32

;ZERCS TO RIGHT OF FIELD

:KEEP HANDY

;GET P+S-79 TO SC

:P=32 T0

sGET FIELD

:DOES IT CROSS LONGWORD BOUNDARY?

.EALU N=0, FIELD LIES ACROSS BOUNDARY
;SAVE LOW PART OF MEMORY DATA

;GET DATA TO BE INSERTED

;GET P-32 FOR ALIGNING INSERT DATA
;SAVE P+5-32 (WHICH IS POSITIVE)
;ADDR OF SECOND LONGWORD

;EALU N=7, FIELD IS IN ONE LONGWORD
;sMASK FOR BITS OF MEMORY TO DISCARD
;GET P-32 FOR SHIFT
;GET DATA TO INSERT

*CLEAR THE FIELD OF MEMORY WORD

;ALIGN THE INSERT DATA

ZZ-ESOAA~124.0 ; FIELD .MIC [600,1204]  Field instructions 14-Jan-82
: PIW124 .MCR 600,1204] MICRO2 1L(03)  14-Jan-82 15:30:16 VAX11/780 M1crocode
: FIELD .MIC [600.1204] Field instructions  : INSV
;14721 ;HERE ON INSV OF A MEMORY OPERAND, HAVING VERIFIED THE SIZE
.}2;%% s AND CALCULATED P, THE POSITION WITHIN AN ALIGNED LONGWORD
;14724 :
;14725 INSV.5: SC_SC.ANDNOT .KC.FFEO],
U 09CD, 0811,0014,A180,F800,0084,49CE .;2;59 D_B+LC
214728
214729 VA D.ANDNOT.K[. 3],
;14730 RCLT2]_ALU,
:14731 FE_SC+FE,
U 09°E. 0019,0024,0D080,F990,0310,89D0 .%é;%% CLR.uBCC
o 1
;14734
;14735 Q N+MASK+1,
114736 RTLT4]_ALU,
114737 SC_FE,
;14738 FE-SC-K[.201,
_ ;14739 DECONG]_CACHE.WCHK,
U 0900, 0003,1210,75C0,51A0,0185,A2F6 .}2;29 EALU.N?"
(TL742  ; AEAKARKAXARAARAR AR RANAAANNAARARARNANNNRRANRRAARN
$14743 - = Patch no. 036, PCS 09D0 trapped to WCS 1170 =
,1(,71,1, R A 2t il is st st sttt ssaisssdssdsssdsy
;14745
;14746 =011~
;14747 RCLT3]_D.ANDNOT.Q,
;164748 Q_IDCT0],
;14749 ST_FE,
;14750 FE_SC,
214751 VA VA+4
J 02F6, 0010,0024,C1F0,2098,0181,09D5 ,]2;2% J/INSV.6
PO |
;14754
;14755 RC[T4J _Q-MASK-1,
;14756 SC_FE,
U OZ2FE, 0001,2008,C1F0,20A0,0087,09D1 .}2;2; Q ID[TO]
;14759 =;END OF EALU N TEST
;14760
;14761 FI1.PA.36:
;14762 :
» 14763 Q_D.ANDNOT.RC[T4],
U 0901, 0D11,0024,01C0,F920,C000,09D4 ;Z;gg D_DAL.S(
114766 ;
;16767 D_D.AND.LC.
U 0904, 0811,0034,0180,F800,0000,09E1 114768 J7INSV.7

*DROP JUNK NOT TO BE INSERTED
GO COMBINE AND STORE

387 |




11-ESOAA-124.0 :
: FIELD .MIC C600,

U 09D5,

U 09D6,

U 098,

"t 0909,

U 09C,

U 09DD,

J 09DE,

U 09€0,

U 0%9E1,

B 15

FIELD .MIC [600,1204)] Field instructions 14-Jan-82 Fiche 2 frame B15 Sequence 389
: PIW124 .MCR 600,1204] MICROZ2 1L(03) 14-Jan=82 15:30:16 VAX11/780 M1crocode : PCS 01, FPLA QE, w(S124 Page
1204] Field instructions : INSV

}2;63 ;HERE WHEN THE FIELD LIES ACROSS A LONGWORD BOUNDARY

14771 ; M

1477’ INSV.6: D DAL.SC, ;ALIGN THE INSERT DATA BY POSITION

214773 FE_ sc+xt 201, JRESTORE P TO FE
0D00,003C,75%0,F800,0185,89D6 :}2;;? SC_FE JAND P+S-32 TO SC

214776

214777 Q D.AND.RCLT4], GET DESIRED PART OF THE INSERT
0011,0034.,01¢0,5120.,0000,09D8 :}z;;g DtLONGJ _CACHE. UCHK ;. AND THE OTHER MEMORY DATA

114780 ; ;

;164781 VA _RCLT2], ;RELOAD ADDR OF FIRST LONGWORD

:14782 a_b. ;HOLD NEXT MEMORY DATA AT SIDE
0C€10,0038,01£0,F910,0200.,0909 :}2;22 D_ “Q ;GET THE INSERT FIELD INTO D

314785 s .
0811,0030,0180.F918,0000,09DC :%2;39 D_D.OR.RCLT3] ;COMBINE NEW INSERT WITH OLD MEMORY DATA

114788 ;

;14789 CACHE DCLONG], JWRITE BACK LOW PART OF FIELD

;14790 RCLT4T_O+MASK+1, ;GET MASK FOR MEM SECOND PART
0003,0010,0180,31A0,0081,090D ;14797 SC_FE ;P 70 SC

;14792

;14793 M N

;14794 D Q.AND.RCLT4], ;STRIP LOW BITS FROM SECOND PART

;14795 VA VA+4, ;GZT ADDR OF HIGH PART AGAIN
0811,2034,C170,2D23,0000,09DE :}2;89 Q ID[TOJ ;GET INSERT DATA AGAIN

;14798 M M

114799 Q_p, ;SAVE MEM PART2
0p0G,003C,01E0,F800,0000,09€E0 .;238? D_DAL.SC ;ALIGN THE INSERT

;14802 :
0811,0024,0180,F800,0000,99E1 '}2382 D D.ANDNOT.LC ;DISCARD JUNK FROM INSERT

:14805 : ;

;14806 INSV.7: D_D.OR.Q, ;COMBINE INSERT WITH MEMORY DATA
081D0,0030,0180,F800,0000,03FD %238; J7STOR.L ;PUT IT BACK IN MEMORY

;14809 LIST ;Re-enable full listing



c15

27-ESOAA-124.0 : CHAR .I\IL [A0G,1204] CHAR.MIC 14~Jan-82 Fiche 2 Frame (15 Sequence 390 _
: P1W124 .MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 M1crocode : PCS 01, FPLA OE, W(CS124 Page 389 .
: CHAR .MIC [600,1204] CHAR.MIC :
;14810 . TOC "'CHAR.MIC"'
;14811 .T0C ‘Revision 1.3"
;14812 P. R. Guilbault
;14813
;14814 .NOBIN , )
;14815 .70C ' Revision History"'
1314816
;14817 ; O Change macro names that deal with conditions codes.
;14818 Comment atch no. 095 MOV(C5 optimization.

; 00 Create this file by merging MACCOM.MIC, MOV.MIC, SKP.MIC, SPAN.MIC, CMP.MIC, MATCH.MIC, and MTC.MIC
; Start of h1story

.
b
H
o
—
0
TR

;14822 .BIN )
;164823  _NOLIST ;Disable listing of PCS code for quickie assemblies




77-ESOAA=124.0 : CHAR
; PTW124 .MCR 600 1204)
: CHAR .MIC [600,1204]

.MIC [600,1204]
MICRO2

U 09E4, 0819,2024,61E0,FB00,0104,69ES

U 09E5, 0C00,003€,3080,3C00,0000,0040

I 06D8, 0014,0039,01C0,F800,1480,0E88

U 06DA, 0818,0038,1DC0,F800,0000,09E6

U 09e6, 0000,003C,7180,F800,0084,69E8

1L(03)
Character string

D 15

Character string_  14~Jan-82 . Fiche 2 Frame D15 Sequence 391
14~Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, W(CS124 Page
: Utilities
;148264 .T0C ' Character string : Utilities'
: 164825
;14826 ;ALGORITHM:
;14827 AS PART OF INITIALIZATION OF SOME STRING INSTRUCTIONS,
214828 CLEAR °SL CONDITION CODES
;14829
:14830 :INPUTS:
;14831 . CALLED WITH PSL IN Q
;14832
;14833 OUTP TS:
.}23%% H ID/PSL WRITTEN WITH COND CODES ALL O
;14836 ;RETURN:
;14837 ALWAYS RETURNS 40
;14838
114839 ; ;
;14840 CLRPSLCC
;14841 D Q.ANDNOT.KL.F], ;CLEAR PSL CC BITS
;14842 QD, ;PRESERVE D AS PASSED IN Q
14843 FE KE FJ JFE IS USED AS FLAG FOR FPD
;14844 sFE NOT O = EXCEPTION.
114845 sFE = 9 = INTERRUPT
;14846 . ’
14847 IDCPSLI_D, ,PSL CC ALL CLEAR
114848 D_Q, ;RESTORE D
;14849 RETURN4O ;
;14850
.14851 ;ALGORITHM:
14852 : WHEN AN INTERRUPT OR EXCEPTION HAS BEEN NOTED BY A STRING ““STRUCTION,
14853 ; THIS ROUTINE SAVES SOME VULNERABLE DATA IN R0<31:16> BEFORc
14854 ; HANDL ING THE INT/EXC SO THE INSTRUCTION CAN BE RESUMED.
%2322 : JUMPS TO FPD.RTN IF AN EXCEPTION OR INTIO IF AN INTERRUPT PENDING.
;14857  ;INPUTS:
}23%8 : STATE=8 BITS OF DATA TO BE SAVED(CONTENTS VARY WITH EACH INSTR)
14860 ;0UTPUTS:
.}232; : RO<31:24>=PC DELTA, <23:16>=STATE, <15:00>=R0O AS PASSED
;14863 =00 ; ;
;14864 FPDPACK
;14865 SC_STATE, ;PRETARE TO SAVE STATE REG
;14866 CAEL J/BAKUP.PC, ;BAKUP WILL RETURN PC DELTA
;14867 Q_P ;IF GIVEN THE CURRENT PC IN Q
;14868
;14469 =10 : ;
;14870 D_D.SWAP, ;PC DELTA RETURNED IN D<7:0>
;14871 JPUT IT IN D<31:24>
;14872 Q_s¢ ;STATE 10 Q
14873 =
14874 : - :
14875 SC_KL.FFF8] ;SC_-8 FOR RIGHT SHIFT 8

390



—

27-ES50AA-124.0 ;. CHAR .MIC [600,1204] Character string_  14-Jan-82 Fiche 2 Frame E15 Sequence 392
: P1W124 .MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 M1cvocode : PCS 01, FPLA QOE, WCS124
: CHAR .MIC [600,1204] character string : Utilities
: 14876 FPDPACK1:
$14877 N :
;14878 D_DAL.SC, ;STATE TO Q@<31:24>,
;14879 ;PC DELTA TO D<23:16>
;14880 SC_FE JMOVE INT/EXC FLAG TO SC TO TEST IT
U 09t8, 0D18,00324,C1C0.FA00,0081,09€9 ;}23%; Q_R[RGJ.AND.KC.FFFFJ ;PRESERVE LOW WORD OF RO
. £14883 :
U 099, 001D,0C30,0180,FA80,0000,04F3 }23%15» o011 RCROJ_D.OR.Q,BEN/MUL RO=§TA6£ ,PC DELTA, RO<15:0>
U 04F3, 0000,0€3C,0180.F800.0000,0F8D ;}2239 ) éEN/INTERRUPT,J/INTIO 'S' NE O. INTIO RTN WILL DECIDE
:14888 ; 1 322282238423 823232323223822 28233232343 2332 3223232 233C23232% 2
214889 . =~ Patch no. 03C, PCS 04F3 trapped to WCS 1162 =
214890 i AR KRR L AN AR ARAAN AR RARA KRR AA AR
.}?gg} 111 ;IF INTERNAL OR EXTERNAL INTERRUPT
U 04F7. 0000,003C.0180,F800,0000,0EB8 E}iggz J/FPD.RTN :SC = 0. IT'S AN EXCEPTION
$14895 ; :
14896
;14897 :ALGORITHM:
;14898 THIS IS A SEQUENCE OF INSTRUCTIONS THAT MERELY ZERO
;14899 ; REGISTERS AS REQUIRED BY THE SRM FOR TERMINATING ASSORTED
;14900 INSTRUCTIONS. THIS SEQUENCE CAN BE ENTERED AT ANY POINT
.%zgg; ; DEPENDING ON THE INDIVIDUAL INSTRUCTION'S REQUIREMENTS.
214903 ; INPUTS
214904
;14905
14906 .OUTPUTS:
;14907 SPECIFIED REGISTERS ARE ZEROEC
;14908 JUMPS TO IB.FILL WITH PSL<FPD> CLEARED
;14909
;14910 :
214911 R245032E
U 09EC, 0018,0038,1980,FA98,0000,0%ED }23}% R[RBJ _K[ZERO] ;R3_0
$14914 : ;
;14915 RO245ZERO:
U 09eD, 0018,0038,1980,FA80,0G00,09EE :}23;9 RCROJ_K[ZERO] ;RO_O
114918 ;
;14919 R24SZERO
U 09€e, 0018,0038,1980.FAA8,0000,09F0 :}235? R[RSJ _K[ZERO] ;RS5_0
114922 ;
;14923 R24ZERO
U 09F0, 0018,0038,1980,FAA0,0000,09F1 ;%23%? R[R4J _K[ZERO] ;R4_0
$14926
;14927 R2ZERO: R[RZJ K[ZEPO], R2 0
;14928 FPD, ‘CLEAR FPD BIT
U 09F1, 0018,1238,1980,FA90,2000,05AF ;14929 BEN/EALU BRANCH ON REG WRITE FLAG

Page
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F 15

Z7-ESQAA-126.0 ; CHAR .MIC [600,1204] Character string  14-Jan-82 . Fiche 2 Frame F15 Sequence 393
: PIW124 .MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA CE, WCS124 Page
: CHAR .MIC [600,1204] Character string : Utilities

:14930 =1110

;14931 STRINGF INAL:

214932 : ;SIGN SRC
U 0SAE, 2014.0038,0180,F801,4200,00A8 :}28%2 PC&VA_PC,FLUSH.IB,J/IB.FILL ;ALL DONE. BACK TO IB

;14935 211N ;

214936 R(SC) _D,SET.CC(LONG), ;WRITE CRC RESULT IN REG
U 05AF, 0001,003C,0180,F8E8.0070,05AE ;}23%% J/STRINGF INAL :

;14939 : :

;14940

214941 ;ALGORITHM:

;14942 ; SHIFTS D + @ SO THAT PC CAN BE RESET FROM PC DELTA SAVED ACROSS INT/EXC.

;14943 ; ALSO GETS STATE REG CONTENTS READY TO BE RESTORED/USED.

;164944 ; CLEARS R0<21:16>

;14945

;14946 ;INPUTS:

;164947 ; D+Q = SAVED RO, SC=-16

;16948

;14949  ;OUTPUTS:

;14950 ; PC _RESET, RO<31:1v>=0, RO<15:0>UNMOLESTED,

;164951 ; D<7:0> = STATE, ASSUMING SET BY FPDPA(CK,

:}2325 : OTHERWISE WHATEVER WAS IN R0<31:24>

214954  ;RETURN:

;14955 ALWAYS RETURNS 100

: 164956

;14957 : :

;14958 FPDUNPACK :

;14959 D_DAL.SC, ;D<7:0>=PC DELTA,<15:8>=STATE
U 09F2, 0D19,2034,C180,FA80,0000,09F4 ;%232? RTROJ_Q.AND .KL.FFFF] ;RESTORE RO

;14962 : N

;14963 Q D.AND.K[.FF], ;EXTRACT PC DELTA

;14964 FE_KC.FF], ;RESET FE SO LOOKS LIKE EXCRPTION
U 09F4, 0C19,0034,49C0,F800,0104,69F5 :%2322 D_0 ;D_RO AS SAVED AT FPD TIME

;14967 : ;

;164968 D_D.SWAP, :D<7:0>=STATE
U 09F5, 0B15,2016,0180,F801,0200,0100 ; 14969 PT_0+PC ,RETURN100 JRESET PC

214970 ;

4




G 15

ZZ-ESOAA-124.0 ; CHAR _.MIC [600,1204] Character string_  14-Jan-82 . Fiche 2 Frame G15 Sequence 394
; P1W124 .MCR (00,1204] MICROZ 1L(03) 14~Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page
: CHAR .MIC [600.72041 Character string : MOV(C3, MOVCS

]23;% .TOC ' Character string : MOVC3, mov(s'’

}zg;z ;GENERAL OVERVIEW OF MOVC3 + MOVCS

114975 REGISTER USAGE:

;164976 ;RO LENGTH OF STRING TO MOVE (BYTE~-REVERSED, IN <31:16>)

;14977 ; STATE AND PC-DELTA (IN FLTG PT FORMAT IN <15:0>)

;14978 R ADDR OF SOURCE
;14979 ;R2 LENGTH OF FILL (=1) IN <15:0>; SIGN IS IN STATE<6>

;14980 IF POSITIVE, IMPLIES THERE'S FILL TO DU
;14981 IF NEGATIVE, IT'S COMPLEMENT OF EXCESS SRC,
214982 I.E. DEST LENGTH - SRC LENGTH (1) ; HENCE, NO FILL

;14983 ;R3 DEST ADDR
;14984 ;RS ORIGINAL RO DURING SRC MOVE.

;14985 ; 4 BYTES OF FILL CHAR DURING FILL MOVE.

;164986 ;STATE:

;14987 ; <1:0> 00 = LWD MOVE

;14988 ; 01 = BYTE MOVE

;14989 ; 10 = WORD MOVE

;164990 ; 4 BACKWARDS (SRC MOVE IS IN BACKWARDS DIRECTION)
;14991 ; 5 FILLING(VALID ONLY WHILE MOVING FILL)

;164992 ; 6 NEED TO FILL(VALID ONLY WHILE MOVING SRC)
;14995 ; 7 O FOR MOVC3/5, 1 FOR MOVTC/TUC IN THOSE PLACES

; : WHERE THE TWO OPERATIONS SHARE CODE
;14995 INITIALLY, IF SRC ADDR > DEST ADDR, THERE'S A POSSIBILITY OF OVERWRITING
;14996 SRC BEFORE IT'S MOVED, SO R1 + R3 ADJUSTED FOR BACKWARDS MOVE

;14997 :NAMELY, RT1_R1+R0O, R3 R3+R0, RS RO

;14998 AFTER SRC 1S MOVED FROM HIGHEST ADDR TO LOWEST, R1_R1+RS, R3_R3+RS5 AND
;14999 ;CODE uOINS FORWARD EXECUTION.

;15000 AFTEF SRC MOVE, IF R2 >= 0, RO_R2 + DONE

;15001 IF Ac < O, THERE'S FILL TO CONSIDER. R2 0, R5_ LWD OF FILL CHAR, SC NOT 0,
;15002 ;RO_0-R2 (FILL COUNTER AS A POSITIVE NUMBER) + USES MAIN FORWARD CODE.
;15003 ;WHICH BRINGS US TO FPD HANDLING:

;15004 ;IN MAIN LOOP, SRC ADDR IN LB, DEST ADDR IN LA

;15005 FOR COUNT, VARIES WITH OPERATION

;15006 ;IN PARTICULAR, READ FAULT & WRITE FAULT - RC[T2].

;15007 INTERRUPT - Q




Z7-ESOAA=124.0
: PTIW124.MCR 600,1204]

: CHAR

U 044A,

U 046A,

U 09F6,

U 09F8,

U 09F9,

U 044E,

J 045E,

U OC5E,

U 09FA,

U 09FC,

MICRO2
.MIC [600,1204]

0003,603D,0180,F980,0000,047E
0001,003C,0180,FA98,0000,09F6

0001.,203C,Z180,FB80.,0000,09F8

0003,0028,1980.,FA90, 1404 ,69F9

0018,0000,198C.,F800,0070,0587

0003,603p,0180,F980,0000,037€

0801,203D, 71E0,F988,0084, 60A2

0C01,003C,0180,FA98,0000,09FA
0010,0038,01C0,F908,0000, 05F ¢

0001,203t,0180,FB80,0000,09FD

; CHAR .MIC [600,12042

1. (032
Character string

K15

Character string_  14-Jan-82 iche 2 Frame H1S Sequence 395
14-Jan~82 15:30:16 VAX11/780 M1crocode : PCS 01, FPLA OE, WCS124 Page
: MOVC3/5 INITIALIZATION

:}gggg .TOC ' Character string : MOYC>5/5 INITIALIZATION''

;15010 : :

J15011  44A:

215012 MOV(3: RCLT01_Q.0XTCWORD], ;1ST ARG IS LENGTH

;15013 CALL,J7ASPC ;GET DEST ADDR

;15014

;15015 : :

;15016 46A: RCR3J_D ;SAVE DEST ADDR

;15017

;15018 : :

:128}3 LC_RCLTOJ&R1_ALU,ALU_Q ;GET LENGTH + SAVE SRC ADDR

;15021 :

;15022 R[RZJ NOT.O, JINITIALIZATION ONLY

:15023 STATE KFZEROJ

;15024

;15025 :

215026 ALU 0~K[ZERO], SET.CC(LONG), sCHANGING C.C. ROM SAVES A CYCLE HERE

;15027 J/MOVC

;15028

215029 :

;15030 44E:

;15031 MOV(S: RCCTOJ Q.0XTLWORD], ;SAVE SRC LENGTH

:1503¢ CALL,J7SPEC ;GET FILL BYTE

;15033

;15034 : N

;15035 45E: RC[T1J Q, ;SAVE SRC ADDR
15036 Q_D, ;COPY FILL BYTE

;15037 D_D.SWAP, :D<31:24> = FILL CHAR

;15038 ST_KLC.FFF8], sPREPARE FOR A DAL

.}ggzg CACL, J/HOVCCMPCS sCOLLECT DESTINATION LEN,ACDR
15041 ;~-

;15042 OCSE: JRETURN FROM MOVCCMPCS HERE WITH RCLT¢] AND Q =DEST LEN,
15043 MOVCSSETUP: R2<31 16>=2 FILL CHARS, RCLT1]=SRC ADDR, D=DEST ADDR,
15044 RC[TOJ = SRC LEN

.%ggzg ;**NOTE** - MOVTC & MOVTUC ENTER MOVC FLOWS HERE =»

;15047 RCR31_D, . SAVE DEST ADDR

115048 D_Q :GET DEST LENGTH

;15049

;15050 : :

115051 Q_RCCT1] :SRC ADDR
15052
;15053 ; - :

;15054 LC_RCCTOJBRT_Q ;SAVE SRC ADDR IN R1, LATCH SRC LENGTH

394




72-ESOAA=124.0
;. PTW124.MCR 6001204
: CHAR .MIC [600.12041

U O9FD,

U OGFE,

U 0585,

U 0587,

U 06F2,

J 06F3,

s _CHAR
MICRO2

0011,4008,3180,FA90,1474, 69FE

0800,023C.0180,FA18,0000,0585

0000,003C,1980,F910,1404,6587

001D,0900.01C0,F800,0091,06F2

0858,0338.9180,FA08,2480,A59¢C

0858,1B38,91FF ,FA08,2400,063C

.MIC [600,1204]
1L(03)
Character string

Character string

;15055
515056
;15057

AR IR R R I R T T TE YY)
-
§
w

.15082
215083
215084
;15085
;15086

115
14-Jan-82
14-Jan-82 15:30:16

: MOV(C3/5 INITIALIZATION

Fiche 2 Fframe 115
VAX11/780 Microcode : PCS 01, FPLA 0OE, W(CS124

RCR2J_D~-LC~-1, DT/WORD,
SET.CT(WORD) .
STATE_KL.40)

D _RLR3],
B8EN/ROR

=101

LC_RCLT2], STATE_KLZERO]
;MOVC3 + MOVC5 CONVERGING POINT

;DEST ADDR IN D, SRC ADDR IN Q, MIN(SRCLEM,DESTLEN) IN LC

11

MOVC: Q D-Q,
cCk.uBCC,
SC_FE,

IRT?

=10 ;

D_KC.1F00].RIGHT,
LAB_RIR1],
SET-FPD,

SC_SC-FE,

372, J/MOVCSETFPD

.1*

{AB_R[R1], D_KL.1F00].RIGHT,
Q_07 SS_08SD~0, SET.FPD,
IR0.C317, J/MOVTCWHATDIR

Sequence 396
Page

*DEST LENGTH - SRC LENGTH = 1
*SET CC'S ON WORD SUBTRACT A LA COMPARE
“INITIALIZE STATE TO *NEED TO FILL'®

*LOAD DEST ADDR INTO D FOR COMPARE,
*TEST IF DEST LEN > SRC LEN

sPSL _<C>
sDEST<=SRC, NO FILLS, MIN = DESTLEN

*DEST ADDR-SRC ADDR
*SEE IF FORWARDS OR BACKWARDS MOVE

;TEST IF MOVC OR MOVTC/TUC

;IR<1>. BREAKQUT MOVC3/MOVC5

;FROM MOVTC/MOVTUC USING IR1

;FAULT VECTORS FOR MOVC ARE F81,F82

;THIS IS AN INTERRUPTABLE INSTRUCTION
;CLEAR SC

*GET MOVC FAULT VECTOR IN D, é
“INIT FAULT FLAG & SET FPD, !
*BREAK OUT ON OP AND DIRECTION i




Z1-€S0AA-124.0 : CHAR
. PTW1246.MCR 600.1204]
: CHAR .MIC [600,12041

.MIC [600,1204]
MICRO2

U 059C. 0010.0038,55C7,3€00,0010,06B6

U 059, €011.2000,B587,3(98,0010,0770

U 054, 001C,0014,6580,FA98,1486,2A00

U 05C6. 0800.013C,0180,FA18,0000,06C6

U 0ACO, 000D,2016,F180,FA88,0084,4002

1L(03)
Character string

J 15

Character string_  14-Jan-82 Fiche 2 Frame J15 Sequence 397
14~Jan=-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA QOE, WCS124 Page
: MOVC3/5 INITIALIZATION
;15087 =0« : JALU <C>
;15088 MOVCSETFPD: A
;15089 IDCFPDAI_D, SS_08SD_0, :SD TELLS FAULTS FROM INTERRUPTS
15090 C ;SRC ADDR > DEST ADDR.

099

N—=OVONONH WA 2OV

QLC,
cCk.uBCC,

J/MOVCFLP ;MOVE FORWARD

= H

IDCFPDA]_D, SS_08SD_O, :MAY BE BACKWARDS MOVE; IF SRC OUT
ALU Q-LC’ ;OF RANGE OF DEST, CAN MOVE FORWARD
LA _RA[3], ;LATCH DEST ADDR

CLR.uBCC,

J/MOV(BCKWDSMAYBY

SUBROUTINE TO BUMP R1 & R3 BY AMOUNT IN Q AND SET BACKWARDS FLAG.

: ALSO SETS SC=R3<1:0>. TF CALLED WITH BEN/C31 WITH C31 SET. DOES
: NOT RETURN BUT ENTERS FORWARD MOVE FLOWS.
=0« : ~==;ALU <C>
MOVCRBUMP :
RCR3]_LA+Q, ;ADJUST DEST ADDR
sC_ALD, :TO BE USED FNR OFFSET INDICATOR
STATE_STATE.OR.K[.70], :SET BACKWARDS BIT
J/MOVTRBUMP . 1
= -
D_RLR3], :IT'LL BE FORWARD DIRECTiON
27, :ANY TO DO
J/MOVCFTST
MOVCRBUMP. 1:

RCR1J_Q+LB,
SC_SC.ANDNOT.K[.FFFC],
RETURN2

;ADJUST SRC ADDR
;SAVE <1:0> OF DEST ADDR

T

396 |




U 00A2, 001B,0015,0580,F800,0010,037E

U 0082, 0C03,403D,0180,F990,00C0,047E

U 00F2, 0019,2024,C180,FA90,0000,0A01

U GAO1, 0010,003A,01C0,F910,0000,0800

wvivwiuonnuvnioauinavnonuiiononuivionionviawg
— b e ed b d b e e h b d b ed ed e b oo} b cnd b

H 8BS WANWWWWHNWWWNWNI NN N
LI NN = OV NN WA= OO0 NN

I P T P PR TR FE PR PR P P FE TR FE TR PR FE PR TR R XA XA K] . .
w——d wmd wmd wad wd wd wmd b mnd od b cmd b wvd wd wad b wad wnd b w—d ——d

K 15

-

=010*x]*
MOVCCMPCS:
D _DAL.SC,
ACU_0+Kk[.11,
CLK.UBCC,
CALL,J/SPEC

:011*t1t'
RCLT2]_D.OXTLWORD],

D_Q,
CALL.J/ASPC

=11 1%x1x
RCR2J_Q.ANDNOT.KC.FFFF]

a_RcCT21.
RETURN[800]

12-ESOAA-124.0 ; CHAR .MIC [600,1204] Character string_ 14-Jan-82 Fiche 2 Frame K15 Sequence 398
; PIW124.MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 397
: CHAR _MIC [600,12043 Character string : MOVC3/5 INITIALIZATION i

;15123 CUBROUTINE TO GET A LENGTH/ADDRESS PAIR OF SPECIFIERS

.15}54 USED BY MOVC, CMPC, MOVTC, MOVTUC.

*HANDLE CALL,SPEC + CALL.ASPC SEQ

:D<31:16> = 2BYTES OF FILL
sCLEAR OUT ALU CC

sHANDY FOR LOOSER BEN/IR LATER
sWILL RETURN WITH D IN Q

;SPEC RETURNS 10

;SAVE DEST LENGTH

sJRESTORE 2 BYTES OF FILL CHAR
;THIS'LL PUT FILL BYTES BACK INTO Q

.
[ 4

;SAVE 2 BYTES OF FILL IN R2<31:16>

SLOAD Q WITH (USUALLY) DEST LEN.
*RETURN TO CALLER




2Z-ESOAA-124.0 : CHAR
: PTW124.MCR 6001204
: CHAR .MIC [600,1204]

MIC [600,1204]
MICROZ2 1L(03)
Character string

;15147

—
£
oo

U 0686, 0800,013C,0180,FA18,0000,06C6

ONONONONnnnunnin vl

U 0687, 0C0C,003C,0180,F800,0000,0733

U G&C4, 0000,003C,0180,FA08,0000,06C5

U 06C5, 0000,003D,0180,F898,0000,05C4

U 06C6, 0819,2C08,0D80,F990,1414,46E0

IR A PRI R R R R R R R A R N A R R P E P FE R P N PR PR A FE A TR FE A N YA R IR R SR N R NE X YN ]
e} md red d md o d b ecd md e nd ed ad b cd d d e cnmd ) wd h b d o d d b e nd wd ed b ed b cod cond e ed cod
vl i i i i v caniiivianaunw
—d e wed wmd o wd tmrd e ard wd ) b D wd cd ) el b wed b b b w—b b wud c—d e—d ) ) b cud ol e b b wed v b b wad w—b

000000000000 00000000 N NN NNNNNNNOOOONON H
‘OCD\JO\U\J\LNN—‘OOQ\IO‘U\J\WN—-‘O\OQ\IONM%WN—-‘O*OW\IO*UI-‘*WN—‘O‘O

U 06C7, 0800,1628,79CC £890,1404,47A3

L 15

Character string_  14-Jan-82 . Fiche 2 Frame L15 Seguence 399
14-jan-82 _15:30:16 VAX11/780 Microcode : PCS 01, FPLA 0E, WCS124 Page 398
: MOVC3/5 MAIN LOOPS
.TOC ' Character string : MOVC3/5 MAIN LOOPS''
sCOUNT IN Q. SAVE IN RCLT2] ON EVERY ITERATION
sALU CC <Z> SET ON Q
5SC = 0 = NOT FILL
SRS = 4 BYTES OF FILL CHAR
=110 N s INTERRUPT
MOVCFLP:
D_RCR3], ;DEST ADDR
77, sMORE TO DO?
J/MOVCFTST .
;11 :
MOVCINTF:
D_Q, ;GET LOOP COUNTER I D FOR SWAP, !
J7MOVCPACKST ;G0 PACK STUFF INTO RO
SNEXT 2 STATES PROVIDE FOR A TIMELY SAVING OF 1 STATE IF PLACED AT i
sTHIS LOCATION
=100 : :
MOVCREADJUST : ;sAFTER A BACKWARDS MOVE
LAB_R[R1] ;SRC ADDR TO LB ;
;101 ;
LA_RA[3], ;DEST ADDR TO LA ?
CALL,J/MOVCRBUMP sWILL RETURN TO 111 OF CONSTRAINT §
;110 JPART 9F A Z? ALSO L
MOVCFTST: :
D_Q-k[.3]1-1, RCL[T2]_ALU, ;ASSUME 4 BYTES LEFT, SAVE NEW (CT :
cCx.usCC, ;SET C31 IF 4 OR MORE BYTES LEFT ;
STATE_STATE.ANDNOT .K[.3], ;ASSUME LONGWORD TRANSFER :
BEN/MOL , :BRANCH ON DEST OFFSET + IF FILL z
J/MOVCOFFSET i
;1N SEND OF MOVC FORWARD(DUE TO BEN) OR

;FROM CALL AT MOYCREADJUST
D_NOT.RCR2], Q NOT.R[RZJﬁ
STAIE_STATE.ANDNOT.K[.301,
BEN/STATE7-4,
J/MOVCMAYBEF ILL

sNEED TO FILL?

;GET =(FILL COUNT) IN D AND Q LOW ,
;CLEAR FILL + BACKWARDS BITS i




M 15
2Z-ESQAA-124.0 ; miT [600,1204] Character string__ 14-Jan-82 . Fiche 2 Frame M15 Sequence 400
: P1W124 . MCR 600,1204] 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA CE, W(CS124 Page
-MIC [600.1204] Character string : MOVC3/5 MAIN LOOPS
:15190 =000 H - sBEN/MUL - ALL 8 WAYS
;15191 MOVCOFFSET:
;15192 LAB R[R1], :DEST ADDR = BYTE 0, NOT FILL
;15193 VA_[A :LOAD SRC ADDR
$15194 1prr23 o, :SAVE UPDATE COUNT
- :15195 €312, ;IS THERE ROOM FOR THIS LWD?
0000,033C,C980,3E08,0200,05C8 :}g}gg J/MOVCFWC
215198 ;001 :DEST ADDR = BYTE 1, NOT FILL
215199 LAB_R[R11,
215200 VA [A,
0000,003C,0180,FA08,0200,05D9 :}gggg J/MOVCFB
:15203 ;010 :DEST ADDR = BYTE 2, NOT FILL
215204 LAB_R[R11],
15205 VA _TA,
;15206 c372,
0000,033C,0180,FA08,0200,05DC :}gggg J/MOVCWD
215209 ;0N ;DEST ADDR = BYTE 3. NOT FILL
:15210 LAB_R[R11,
;1521 VA [A,
0000,003¢,0180,FA08,0200,05D9 :}gg}% J/RovVCFB
215214 2100 ;DEST ADDR = BYTE 0, FILL
215215 LAB_R[R1], :NECESSARY FOR FPD INTERFACE
:}gg}g 83?5 ;COPY DECREMENTED COUNTER
|[u 06E4. 0000,033C.01€0,FA08,0000,05E<C :}gg}g J/MOVCF ILLMORE
115220 ; AR A AR AR AR R AR AR RE AR AR ARRKRRARARR AR NKR KA XA A R A 5
215221 ; ~ Patch no. 095, PCS O6E4 trapped to WCS 119E »
215222 1 ARAAAAKAAANAAA AR ANRAARRARRANRRANR AR AN RAANKARRRRAR
215223
215224 ;101 :DEST ADDR = BYTE 1, FILL
;15225 LAS_R[R1], sNECESSARY FOR FPD INTERFACE
215226 Q_Q-kC.11, ;ROOM FOR 1 BYTE?
215227 cCk.uBCC,
215228 STATE_STATE.OR.K[.1],
U 06ES, 0019,2000,05C0,FA08,1414,25EE %gg%g J/MOVTF ILLWR
;15231 ;110 - ;DEST ADDR = BYTE 2, FILL
215232 LAB_R[R11], sNECESSARY FOR FPD INTERFACE
215233 G _D+k[.21, cUPDATE COUNTER FOR A WORD MCVE
215234 cCk.uBCC, ;WILL THAT FIT?
:15235 STATE_STATE.OR.K(.2].
215236 €312,
U 066, 0019,0314,09C0,FAC8,1414,25EC ;}gg%g J/MOV(F ILLMORE
215239 1 ;DEST ADDR = BYTE 3, FILL
215240 LAB_R[R1], sNECESSARY FOR FPD INTERFACE
115241 a_o<k[.1].
215242 cCk.uBCC,
215243 STATE_STATE.OR.K[.1],
U 06E7, 0019,2000,05C0,FA08,1414,25EE 15244 J/MOVTF ILLWR
L




u 05DC,

0819,2€00,0980,F800,0010,05D9

0819,2000,0980,F800,0010,05D8

285

N15

s KARKAR A AR R AR AN A A RN AR A ARARARNRNARRRRRARANAAARRARNAAAK

; * Patch no. 033, PCS OAO6 trapped to WCS 1165 x

g KEEKARARE AR A AN AN AR RN A AR A ARAAR A AR AARAANRNRNNARR

ZZ-ESOAA-124.0 : CHAR .MIC [600,1204] Character string_  14-Jan-82 . Fiche 2 Frame N15 Sequence 401
: PTW124.MCR 600,1204] MICRO2 1L(03) 14~Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA CE, W(S124 Page
: CHAR .MIC [600,1204] Character string : MOVC3/5 MAIN LNOPS
2152645 =0x : SALU <C>
;15246 MOVCFWC:
215247 D _Q=k[.2], sNOT ENOUGH ROOM FOR A LWD
215248 c[k.uBcC,
215249 D(1)7?, ;ROOM FOR 1 BYTE OR 1 WORD?
U 05C8, 081%.2€00,0980,F800,0010,05D9 :}g%g? J/MOV(CFB
;15252 L :
215253 MOVCFL:
215254 DCLONG]_CACHE,
215255 QD, sDECREMENTED COUNTER
215256 RTR1]_LA+K[.41], ;UPDATE SRC ADDR FOR NEXT REFERENCE
215257 BEN/ALU1-0, ;CHECK ON BYTE OFFSET OF SRC ADDR
U 05CA, 0018,1514,11E0,4288,0000,06CB :}g%gg J/MOVCFLUA
215260 =x01 : :D<1> VIA BEN/MUL, SC IS ZERO
;15261 M™OV(FB:
215262 R[R1]J_LA+K[.13,
U 0SD9, 0018,0014,0580,FA88,0000,0A06 :}gggz J/MOVTRDBYTE
;15265 2x11 :
515266 MOVCFWD:
U 05DB, 0018,0014,0980,FA88,0000,0A04 :}gggg RIR1I_LA+KL.2] <UPDATE SRC ADDR TO REFLECT THIS READ
> 15269 H :
115270 DLWORDI_CACHE,
215271 QD, s COPY DECRMENTED COUNTER
;15272 STATE_STATE.OR.K[.2],
U 0A04, 0000,403C,N9€0,4000,1404,26CF :}gggz J/MOVT  'TTE
215275 . .
215276 M™MOVCRDBYTE:
;15277 DLBYTE]_CACHE,
215278 Q Q-k[.T1.
;15279 cCx.uBCC,
215280 STATE_STATE.OR.K[.1],
U 0A06, 0019,A000,05C0,4000,1414,26CF :}5281 J/MOVCFWRITE
21
o1
21
21
‘1 =0« ; ;ALY <C>
21 MOVCWD : ;DEST ON WORD (10) BOUNDARY
21 ;CHECK FOR AT LEAST 2 BYTES TO MOVE
21 D_Q-k[.2],
o1 CuLK.UBCC,
21 D(1)2, :D<1> VIA BEN/MUL
;} J/MOVCFB
| ;1A= :
21 D_Q-x[.21,
;} cCx.uBCC,

J/MOVCFWD




17-ESO0AA-124.0 ; CHAR .MIC [600,1204)]
; PIW124.MCR 600,1204]
; CHAR _MIC [600,1204]

U 06(B. 0018,0024,0080,F800,0284,6A08

U O6CF,

0000,173C,0180,F898,4300,0728

U 0728, 0018,0E14.,1180,3298,0000, 0686

U 0729, 0018,8£38,0580,3000,1486,46F6

U 072A, 0018.4E38,0980,3000,1486,46F6

Character string 1
MICROZ2 1L(03)
Character string

o e ok ek b b b ed ok o
i unununuviioaunuiunaun
WWWWWWNWNWNW
) = = b ad ed ad b o b D
O CONI NS WO

15323

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

-82 iche 2 Frame B16
VAX11/780 M1crocode

Sequence 402

PCS 01, FPLA OF, wCS124 Page
: MOVC3/5 MAIN LOOPS
:SC =0
:Q + IDLT2] = COUNT - 4
sALU Z SET ON CURRENT CONTENTS OF Q
;LAB = CURRENT (UNALIGNED) SRC ADDR
:R1 = NEXT SRC ADDR(ALSO UNALIGNED), I.E LAB + &
:D = CORRECT DATA FOR NEXT WRITE, I.E APPROPRIATELY ALIGNED
: BECAUSE OF 1 READ/LONG THAT WAS NOT AT BYTE O OFFSET
=1011 2 JALU <1:00
MOVCFLUA:
g¢ L? égonor .kC.31, ;ALWAYS READ ALIGNED
J/RMOVCFLUA1
211N :
MOVCFWRITE:
52_52[33. ;UPDATE LA ONLY
INTRPT . STROBE. : INTERRUPTS PENDING?
FE_SC, ;SAVE SC FOR A STATE OR SO
STATET=0?, ;HOW MANY BYTES TO WRITE?
J/MOVCWRI TE
=x%x00 ; ;STATE <1:0>
MOVCWRITE :
CACHE_DLLONG], :4 BYTES TO WRITE
RIR3ILA+K[.4].
BEN/INTERRUPT,
J/MOVCFLP
;**01 ;1 BYTE 70 WRITE
CACHE_DIBYTE],
STATE_STATE.ANDNOT.K[. 13,
ALU_KT.1],SC_ALU, ;SC_1 FOR ADDR INCREMENTATION
BEN7 INTERRUPY,
J/MOVCBWUPDATE
;*x10 ;2 BYTES TO WRITE
CACHE_DIWORDJ,
STATE_STATE.ANDNOT.K[.2],
ALU_K[.2],SC_ALU, ;SC_2 FOR ADDR INCREMENTATION
BEN7 INTERRUPT,
J/MOVCBWUPDATE

401



C 16
27-ESQAA-124.0 . CHAR .MIC [600,1204] Character string_ 14-Jan- 82

Fiche 2 Frame C16 Sequence 403
; P1W124 MCR 600,1204] MICRO2 1L(C3) 16=Jan-82 15: 30:16 JAX11/780 Microcode : PCS 0, FPLA CE, wWCS124 Page 402
; CHAR _MIC [600,1204] Character string : MOVC3/5 MAIN LOOPS
;15343 : :
15344 =110 ;INTERRUPTS?
;15345 MOVCBWUPDATE :
;15346 RCR3J_L/+KISC],
515347 D_ALU, ;GET BYTE OFFSET FOR BEN/MUL
;15348 SC_FE. ;RESTORE SC
;15349 1?, JANY LEFT?
U 06F6, 0818,0114,1D80,.FA98,0087,06C6 :}ggg? J/MOVCFTST
;15352 :
215353 R[RS] _LA+K[SC], :THERE'S AN INTERRUPT PEND ING
;15354 :RESTORE R3 AND PUT LOOPCOUNT IN D
U 06F7, 0C18,0014,1D80,FA98,0000,0733 gggg J7MOVCPACKST ;GO PACK RO AND HONOR INT.
;15357 =0=* ;ALU <C>
;15358 MOVCFILLMORF
;15359 Q D+k[.2]. ;G_COUNT=~4+2
215360 STATE STATE OR.K[.2].
;15361 CLK.UBCC,
;15362 D(1)?, ;IS THERE 1 BYTE OR 1 LWD LEFT?
U OSEC, 0019,0C14,09C0,F800,1414,2735 ;}gggz J/MOVCF TLLBYTE )
;15365 1% :
;15366 MOVCFILLUR
.}gggg BA RA[S], ;PRESERVE LB WITH R1 FOR FAULTS + INTERRUPTS
A,
U OZFE, 0800,003C,0180,F8A8,0000,06CF }gggg J7MOVCFWRITE
:15371 =101 ; :D<1> VIA BEN/MUL
;15372 MOVCFILLBYTE JONLY 1 BYTE LEFT
$15373 Q_Q+x[. 1] ;Q_COUNT=-2+41
215374 cCk.uBCC
15375 STATE STATE-K[ 13. ;CLEAR STATE <1> + SET STATE <O>
u 0735, 0012,2014,05C0,F800,1414 ,A5EE ;}gg;g J/MOVCF ILLWR ’
;15378 211 ;
.;gggg EA RA[S], ;AT LEAST 1 WORD LEFT
; A, .
u 0737, 0800,003C,0180,F8A8,0000,06CF :15381 J7MOVCFWRITE ;GO MOVE 1 WORD




D 16

Z7-ESOAA-124.0 : CHAR .MIC [600,1204] Character string_ 14-Jan~82 . Fiche 2 Frame D16 Seguence 404
; PIW124.MCR 600,1204] MICRO2 1L(03) 14~Jan~82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OF, WCS124 Page 403
: CHAR .MIC [600,1204] Character string : MOVC3/5 MAIN LOOPS '
;15382 MOVCFLUA1: |
;15383 VA_VA+6, ;PEPARE TO READ NEXT LWD AL IGNED
;15384 ALD O+MASK+1, :SC=3 SO CREATE FFFFFFF8,
:15385 RCLTOJ_ALU.RIGHT,SI/ASHR, :SHIFT RIGHT TO GET FFFFFFFC (~4)
;15386 SC kKL.FFEOD], ;NEED -32 TO GET CORRECT DATA FROM
U 0AO8, 0043,0010.A080.F983,0084,661A ;%gggg J/POVCUNLRD :Q INTO D FOR NEXT WRITE
;15389 =0« : ;ALU <C>
215390 MOVCUNALMORE : :NO MORE UNALIGNED SRC MOVES
215391 VA_LA, :RESTORE VA
;15392 SC_KCZERO], :+ SC
:15393 0 _a, 4+ D
U 0618, 0C00,003C.1980.F800,0284,65C8 ;}gggé J7MOVCFWC :+ JOIN MAIN FORWARD LOOP
;15396 ;1= -
215397 MOVCUNLRD:
:15398 DCLONGI_CACHE,
:15399 Q_p, ;:COPY PREVIOUS ALIGNED READ DATA
215400 LT _RCLTOJGRI_LA+K[.4], ;UPDATE FOR NEXT READ
;15401 BEN/ROR, ;CHECK LA<1:0>
U 061A, 0018,0214,11E0,4380,0000,0742 ;}gzgg J/MOVCUNSHF
;15404 : :
;15405 =010 ;LAY : 0>
:15406 MOVCUNSHF :
:15407 =01 : LA = 01
:15408 LA_RAL[3], ;PRESERVE R1 IN LB
215409 VA_LA,
215410 INTRPT. STROBE,
;15411 D_DAL.SC, Q_D,
, 215412 ST kC.18], :SC = 24 DEC
J 0743, 0D00,003C,7DE0,F898.,4284,6A09 ;}gz}z J/POVCUNWRITE
:15415 ;110 ;LA <1:0> = 10
:15416 LA_RAL33],
:15417 VA_LA,
:15418 INTRPT. STROBE,
:15419 D_DAL.SC, Q_D,
:15420 ST kC.10].
U 0746, 0D00,003C,65E0,F898,4284,6A09 ;}gzsé J/POVCUNWRITE
15423 B R e JLA <1:00 = 11
215424 LA_RAL3],
115425 VACLA,
115426 INTRPT. STROBE,
:15427 D_DAL.SC, Q_D,
. 215428 ST kC.83,
J 0747, 9000,003C,01E0,F898,4284 ,6A09 ;}gzgg J/ROVCUNWRITE
;156431 : :
;15432 MOVCU MWRITE:
115433 CACHE _DCLONG] ;WRITE A LONGWORD AL IGNED
15434 ROR3JZLA+KL.4], :INCR DEST ADDR .
215435 BEN/ INTERRUPT, ;NOW BYTE O OF "NEXT'' LWD
U 0A09, 0018,0E14,1180,3298,0000,0726  -15436 J/MOVCUNINT




E 16
12-ESOAA-124.0 . CHAR .MIC [600,12041] Character string  14~Jan-82 iche 2 Frame E16 Sequence 405
: PIW126 MCR 600,1204] MICRO2 1L(03) 14~Jan=-82 15:30:16 VAX11/780 mcrocode : PCS 01, FPLA OE, W(CS124 Page
: CHAR .MIC [600,1204] Character string : MOVC3/5 MAIN LOOPS
;15437 =110 H s INTERRUPTS?
;15438 MOVCUNINT: :NO INTERRUPTS PENDING
;15439 D_Q, D MOST RECENT L.D READ
215440 Q_IDLT2] ;LOAD COUNTER
115441 LAB_RCR13, :LATCH SRC ADDR
;15442 VA_CA.AND.LC, sMASK QUT LOW BITS
;15443 27, :MORE TO DO?
U 0726, 0C10.0134,C9F0,2€08,0200,058C }gzzé J/MOVCUNHORE
$15446 ;1N H
;15447 Q IDLT2], ;GET UN-INCREMENTED COUNTER
U 0727, 0000,003C,C9F0,2C00,0000,0687 }gzzg J7MOVCINTF
;15450 =0 ; SALU <2>
;15451 MOV CUNIMORE :
;15452 RCLT2]_Q-k[.4], JANOTHER LWD LEFT TO DO?
;15453 D _Q-K[-4],
;15454 QD, ;MOST RECENT LWD READ
215455 Tk -uBCC,
;15456 VA _VA+4,
U 058C, 0819,2000,11EC,F993,0010,040A %gzgg J/MOVCUNOTHER
215459 21 sCOUNT = 0
;15460 D NOT.RLCR2], Q _NOT.R[RZ2], JGET —(FILL COUNT) IN D AND Q LOW
;15461 STATE_STATE.ANDNOT.KL. 30]
215462 BEN/STATE7~4
U 058D, 0800,1628,79C0,F890,1404,47A3 ;}gzgz J/MOVCMAYBEF ILL
;15465 : ;
;15466 MOVCUNOTHER:
;15467 IDLT2]1_D, -SAVE DECREMNTED COUNTER
215468 Q_D-LC, JRESTORE COUNTER(LC=-4)
215469 D-Q,
;15470 C31°

U O0AOA, 0C11,0300,€9C0,3C00,0000,0618 ;15471 J7MOVCUNALMORE




; CHAR

U 0770,

u 0772,

U 0773,

U 0765,

U 0767,

U 061C,

ZZ-ESOAA-124.0 ; CHAR .MIC [600,1204] Character string_  14~Jan-82 iche 2 Frame F16 Sequence 406 .
: P1W124 .MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 M1crocode PCS 01, FPLA OE, WCS124 Page 405 .

.mIC [600,12041 Character string : MOVC3/5 BACKWARDS MOVE ,

}gzgg .T0C * Character string : MOV(C3/5 BACKWARDS MOVE'’

'15474 =00 M sMOVCRBUMP CALL CONSTRAINT

215475 MOVCBCKWDSMAYSE :

215476 RIRS]_LC, ;s COUNTER

215477 Q_LC,

515478 cD< LBCC sMAY BE 0 SO CHECK IT

;15479 ;DETERMINE IF FWD OR BCkWRD
0010.,0339,01C0,FAA8,0010,05C¢ .}gzg? CALL J/MOVCRBUMP

;15482 ; :

;15483 =10 SALU <2>

;15484 MOVCRLP:

;15485 LAB_R18RCL[T2]_Q-K[.4]. ;MORE TO DO

;15486 D_Q-k[.4], ;DECREMENT COUNTER

;15487 ck.uscc,’

;15488 INTRPT.STROBE,

;15489 BEN/SC, :SC > 0?
0819,3400,1180,FB10,4010,0765 ;}gﬁg? J/MOVCBCKSRC

;15492 N sALL DONE

;15493 EXITR: Q RLRS], cALL DONE WITH SRC MOVE
0000.,003C,01C0,FA28,0000,06C4 .}gzgg J7MOVCREADJUST

;15696 =101 : ;SCGT O

;15497 MOV CBCKSRC :

215498 R[R1J&VA_LA-K[.4J, ;SC=0 - MOVE A LWD

215499 SC KL.4], JASSUME IT'S A LWD

215500 c3T2, ;TEST IF & OR MORE BYTES LEFT
0018,0300,1180,FA88,0284,661C ,}gggé J/MOVCBCKSRC?2

;15503 211 :

;15504 R[R1J&VA _LA-K[.1], :DECREMENT SRC ADDR *0OR 1 BYTE'S WORTH

;15505 SC KC.13,, ;SET BYTE FLAG
0018.0000,0580,FA88,0284,6A0C ,}gggg J/RCVCRDBCK 1

;15508 =0= ;ALU <C>

;15509 MOVCBCKSRCZ

;15510 RCR1]8VA_LA-K[.1], ;A BYTE

;1551 SC KC.13, ;SET BYTE FLAG
0018,0000,0580,FA88,0284,6A0C ;}gg}% J/MOVCRDBCK 1

;15514 ;A LWD

;15515 D[LONGJ _CACHE, JREAD A LWD

;15516 ;DUPLICATE COUNTER

;15517 LA RA[ 31, ;LATCH DEST ADDR

;15518 STATE_STATE .ANDWCT.KC. 1], JNOTE IT'S NOT A BYTE

;15519 BEN/INTERRUPT
0000,0E3C,05E0,4098,1404,4786 ;15520 J/MOVCBCKWRITE

U 061E,

F 16




G 16

27-ESOAA-124.0 ; CHAR .MIC [600,1204] Character string_  14-Jan-82 . Fiche 2 Frame G16 Sequence 407
s PIW124 .MCR 600,1204] MICRO2 1L(03) 16-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WiS124 Page 406
: CHAR .MIC [600,1204] Character string : MOVC3/5 BACKWARDS MOVE :
15521 =110 . 2 INTERRUPT?
;15522 MOVCBCKWRITE:
215523 R[R3]3VA_LA-K(SCJ. ;DECREMENT DEST ADDR FOR BYTE OR LONG
15524 SC_ALU, ;PREPARE LO BIT FLAG
215525 BEN/STATE3-0, ;BRANCH ON LWD OR BYTE
| 0786, 0018,1700,1D80,FA98,0282,05F C }gggg J/MOVCBCKWR1
;15528 ;1N : INTERRUPT PENDING
;15529 LC RCLCT2J8R1_LB,
U 0787, 000C,0038,0180,FB90,0000,0A11 ;}gggg J/MOVCINTR
;15532 =xxx() :STATE <3:1> NEVER SET
;15533 MOVCBCKWR1:
;15534 CACHE_DLLONG],
;15535 SC_SC.ANDNOT.KL.FFFC1, ;PRESERVE BITS <1:0>
;15536 1?, ;MORE 10 DO?
U O5FC, 0000.013C,F1£0,32000,0084,4772 ;}gggg J/MOV(CRLP
;15539 Srxx] ;BYTE WRITE
;15540 CACHE_DIBYTE],
215541 SC_SC.ANDNOT.KL.FFFC],
;15542 27,
U 05FD, 0000,813C,F180,3000,0084,4772 ;]ggzz J/MOVCRLP
2
;15545 H :
;15546 MOVCRDBCK1:
;15547 DIBYTE] CACHE, :READ 1 BYTE
£15548 LA_RALR3],
215549 Q 3-«C..11. :DECREMENT COUNTER FOR 1 BYTE
;15550 cfk.uBCC,
;15551 STATE_STATE.OR.k[.1], ;NOTE 17'S A BYTE OPERATION
215552 BEN/INTERRUPT,
U 0AOC, 0019,AE00,05C0,4098,1414,278B6 }gggz J/MOVCBCKWRITE
:-15555 D PR A AR AR AR AR AR AN AR AAAKAAAAA AR ARAA RN KA
;15556 ; * Patch no. 032, PCS OAOC trapped to WCS 1164 +
_-15557 D RKAAAR AR AR A AR RA R AR AN R AA A NANA AN NEAK




ZZ-ESOAA=124.0 .
: PIW1264 .MCR 600,1204]

; CHAR

U 07A3,

U 07A7,

U 0A0D,

U OAOE,

J 0A10,

CHAR
“MIC £600.1204]

0019,2034.C180,FA80,0000,09€E

0B81F ,0000.6580,FAF8,0084 ,6A0D

0D18.0034.C1C0,FA78,0010,0A0E

0001.0028.7580,FAA8,1404 ,AA10

0018,0038,C180,FA90,0000,0686

MIC [600,1204)
MICROZ2 1L(03)
Character string

Character string

;15558
15559
15560
15561
215562
15563

H 16
14~Jan=-82 Fiche 2 Frame w16
14-Jan-82 15:30:16 VAX1:/780 Microcode : PCS 01,
: MOVC3/5 BACKWARDS MOVE

COME HERE WHEN MOVE LOOP EXHAUSTED - BEN ON STATE<6>
TO TELL WHETHER 70 FILL OR NOT.
D AND Q HAVE —(FILL COUNT) IN BITS 15:0, AND THE COMPLEMENT

Sequence 408

FPLA CE, WCS124 Page

OF 2 FILL CHARACTERS IN 31:16.
=+011 :STATE <6>
MOVCMAYBEF ILL :
;011 ‘ :NO FILL NECESSARY
: PCBVA_PC, FLUSH.IB, *RESET IB (ONLY NECECESSARY IF WE
: CLR.FPD. J/MOVCEXIT * WERE RESTARTED) AND GO CLEAR REGS
RCROJ_Q.AND .KL. FFFF1, SUSE THIS CODE UNTIL YOU
J/R2452ERO :UNDERSTAND HOW THE IB WORKS.
21 ;NEED TO FILL
R[R151_0-Q. D_D.SWAP, SC_K[.10] *NEED TO FILL. R2 HAD =(FILL CT)
SIN <15:0>; NEGATE IT AND SET UP
=TO REPLICATE FILLS FROM R2<31:16>
4 RCR151.AND.KL.FFFF1. “CLEAR HI-ORDER CRUD FROM COUNT.
CTK.UBCC, D_DAL.SC SSET Z ON IT, PUT & FILLS IN D
ACRS] _NOT.D, *STORE FILLS IN RS, CLEAR BIT 6
STATE_STATE~KL.203 S(NEED TO FIIL), SET BIT S (FILLING)
RCR2I_KL.FFFFI, J/MOVCFLP “SET UP R2 FOR NEXT EXIT. GO FILL.
$(SC .NE. O TO INDICATE FILLS)
;MOVCEXIT: ;THIS IS THE END.......

RCRCJ_Q.AND.KL.FFFF],

;SET RO TO MAX(SRCLEN-DSTLEN,0)
PC_PC+1,LOAD.IB

;START RELOADING INSTRUCTION BUFFER

;ZERO R5 AND PREPARE TO ZERO
;JR2 AND R4 AND EXIT VIA IRD.

RCR51_O0,

Se S wy R, v,

Q0.
J/HOVGETOUT

407 .



27-ESOAA-124.0 : CHAR
: P1W124 .MCR 600,1204]

: CHAR

U OF81,

U OF82,

U 0A11,

u 0732,

U 0733.

U 0624,

U 0626,

U OOF4,

U OO0F5,

.MIC [600,1204]
MICROZ2 1L(03)
Character string

;15600
: 15601
;15602
215603

-MIC [600.12043

0000,003C,0180,FA98,0000,0F 82

000C,0038,0183,FB90,0000,0A11

0813,0910,0180,F800,0000,0732

0819,0014,0080,F800,0000,0733

0814,0038,19C2,F800,0094,6624

0001,003D,0D80,FAB0,1404,4EB8

0009,5230,0180,FA80,1400,00F 4

0000,0€3C,0180,F800,0000,0F 8D

0000,003¢,0180,F800.,0000,0e88

Character string
14~Jan~-82

I 16
14-Jan=-82
15:30:16
: MOV(C3/5, MOVTC, MOVTUC FPD

.T0C ' Character string

Fiche 2 Fframe 116

VAX11/780 Microcode : PCS 01, FPLA CE, W(CS124

Sequence 409
Page

: MOV(C3/5, MOVTC, MOVTUC FPD'’

;THE FAULT VECTOR FOR MOV(C3/5 + MOVTC/TUC IS FORCED TO BE F8..

OF81:
RCR3I_LA

OF82:
MOVC.RDFAULT :
LC_RCLT2I&R1_LB, SD_NOT.SD

MOVCINTR®
D O+LC+1,
IR1?

=10 :
D_D+K[.33

;11

MOVCPACKST -
D_D.SWAP, Q PC, SC_KCZERO],
sS_sp, cLk.0BcC

=0*
RCROJ_D,
STATE_STATE.ANDNOT.KL.3],

CALL,J/BAKUP.PC

1=
EALU_STATE,
RCROJ D.OR.PACK.FP,
DT/WORD, SS?

=x1x0 :
BEN/INTERRUPT, J/INTIO

‘WRITE FAULT ENTRY POINT
‘SAVE START-OF-ITERATION DSTADR

*READ FAULT ENTRY' POINT

:SAVE START-OF-ITERATION SRCADR
;SET FAULT FLAG (IN SD), GET COUNT-4

*BACKWARDS MOVE INTERRUPT ENTRY
*CURRENT COUNT MINUS 4 IN RCLT2]
(MINUS 1 IF MOVTC OR MOVTUC)

IR <1>
;GET TRUE COUNT TO STORE IN RO

*COMMON ENTRY FOR REGISTER PACKING
*PUT LOOP COUNT IN D HIGH,
*SS = FAULT FLG. CLR EALU-N & SC

*CONSTRAINT BLOCK FOR CALL
*SAVE LOOPCOUNT IN RO<31:16>

;CLEAR STATE <1:0> SO IT CAN BE

;OR'D WITH PC DELTA VIA THE
;BMUX USING THE PACK.FLOAT LEG.
;BAKUP.PC RETURNS PC DELTA IND

TFETCH, EFFECTIVELY, STATE <7:2>
*COMBINE PC DELTA + STATE INTO
*R0<15:0> AND CHK FAULT OR INT

sSIGN SRC(SS)
s INTERRUPT ~ SEE WHICH KIND

g KERARAAAAA RN EARARAAANR A AN AAAANAANAARCAAARRR

; * Patch no. 030, PCS 00F4 trappied to WCS 1162 =

s AEAEARA AR AR AN AR EAAANAARNNAAAAARNAARRARNAAAANRR

sx1x]
J/FPD.RTN

*FAULT - TAKE THE EXCEPTION.

408



J 16
ZZ-ESOAA-124.0 ; CHAR .MIC [600,1204] Character string_  14-Jan-82 Fiche 2 Frame J16 Sequence 410

: PIW124 .MCR 600,1204] MICROZ2 1L(03) 14~Jan=-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA 0E, WCS124 Page 409
: CHAR .MIC [600,1204) Character string : MOVC3/5, MOVTC, MOVTUC FPD
;}gg§8 :MOVC/MOVTC/MOVTUC RESTART CODE - COME HERE FROM IRD IF FPD SET. §
115651 : ; :
115652 48: ;
115653 MOVCRESTART: 5
115654 LA_RACKO3, ;RO CONTAINS STATE + PC DELTA
115655 D_CA, : + LOOPCOUNT BYTE-SWAPPED A
U 0048, 0800,003C.0180,F880,1408,6A12 ;}gggg STATE_AMX.EXP *RESTORE STATE é
M |
;15658 : : ;
115659 PCRVA_D.OXTIBYTEJ+PC, D_D.SWAP, :UPDATE PC AND UNSWAP LOOP COUNT z
15660 STATE_STATE .ANDNOT.K.FJ, ;STATE BITS <3:0> NOT OF INTEREST !
U 0A12, 0B17,8014,6180,F801,1684.4A74 ;}ggg} SC_STATE .ANDNOT.KL.FJ :SC GETS FLAG BITS FOR FWD MOVE ;
$15663 ; : |
U 0A14, 0858,0038.91E0.F800,0000,0A15 :}§22§ Q_D, D_KLC.1F00J.RIGHT :SAVE COUNT, GET FAULT VECTOR
;15666 : ;
115667 IDCFPDAI_D, D_Q.0XTLCWORD], :ISOLATE LOOP CT IN WD, SET VECTOR |
;15668 Ss_0gsp_0, CLR.uBCC, ;CLEAR FAULT FLAG AND SET Z ON (T :
U 0A15, 0803.763C.B587,3C00.0010,06D6 ;;gggg STATE?-5? :TEST MOV VS MOVT AND DIRECTION i
115677 =0110 ; STATE7~4 j
115672 SC_SC.ANDNOT.K[.501, Q_D. SFWD MOVC ~ SET SC TO FILL FLAG ;
U 0€D6, 0000.003C.35E0,F800.0084,4686 ;}gggz J/MOVCFLP
115675 ;0111 ;
215676 SC_RIR3].AND.K[.3]. Q_D, :BKWD MOVC - SC=DEST ADDR<1:0>
U 06D7, 0018,0034,0DE0,FA18,0082,0772 ;;gggg J/POVCRLP
:15679 ;1110 ;
;15680 D_RCR2], IDLTOI_D, Q_0. SFWD MOVTC/TUC - GET FILL/ESC.
U 06DE. 0800,003C,C1F8,3E10,0000,032E ;}gggg J7MOVT CF WD *SAVE COUNT AND RE~ENTER LOOP
;15683 ;1111 ;
15684 D_RCR21, IDLTOI_D, Q_0. :BKWD MOVTC - GET FILL,

U 06DF, 0800,003C,C1F8.3£10,0000,032A 15685 J7MOVT (BKWD ;SAVE COUNT AND RE~ENTER LOOP




K 16
22-ESOAA-124.0 ; CHAR .MIC [600,1204] Character string 1g-Jan-82 Fiche 2 Frame K16 Sequence 411

: PTW124.MCR 600.1204) MICRO2 11.(03)  i4-Jan-82 15:30:1 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 410 |
: CHAR .MIC [600.12041 Character string : SKPC, LOCC ;
;%gggg .T0C ' Character string : SKPC, LOCC''
115688 ;SKPC TIL UNEQUAL; LOCC TIL EQUAL
;15689

: 15690 ;ALGORITHM:

;15691 THE SOURCE IS COMPARED WITH THE MASK CHARACTER TIL FOUND/NOT FOUND,
;15692 DEPENDING ON THE OP-CODE. THIS SEARCH IS CONDUCTED BY BYTES TIL A
;15693  ;LONGWORD BOUNDARY IS REACHED, AT WHICH TIME IT IS CONTINUED AS
;15694 ;LONGWORDS TIL < & BYTES REMAIN TO BE SEARCHED, WHEN IT REVERTS
;15695 .TO BYTE-WISE SEARCH AGAIN.

;15696

;15697 [ INPUTS:

;15698 :Q CHARACTER FOR THE COMPARISON(1ST OPERAND)
:}g?gg ;D NUMEER OF BYTES TO COMPARE {2ND OPERAND)

;15701 REGISTER USAGE :
;15702 ;RO BYTE 1-0 = SRC LEN

;15703 ; BYTE 2 = °C DELTA FOR FPD
;15704 ; BYTE 3 = COMP CHAR FOR FPD
;15705 ;R1 SRC ADDR

;15706 ;Q LENGTH

;15707 :RC 2 COMPARE (HAR

;15708

;15709 ;OUTPUTS:
;15710 ;RO NUMBER OF BYTES REMAINING IF BYTE LOCATED OR O IF NOT LOCATED
;15711 :R1 ADDRESS OF BYTE LOCATED + 1 OR END OF STRING + 1

;15713  ;LABELS OF INTEREST:

;15714 ;SKPRES1 RESUME EXECUTION AFTER RECOVERING FROM AN INTERRUPT/EXCEPTION
;15715 ;SKPBYTES READ + COMPARE BY BYTES LOOP

;15716  ;SKPALIGNED START OF LWD COMPARES. MAKE A LWD OF COMPARE (HAR

;15717 ;SKPLONGLOOP READ + COMPARE BY LWDS LOOP




; CHAR

U 0488,

U O4ES8,

U 0288,

U 0JF8,

U 02FS,

U 02FA,

U 02FB,

L 16

22-ESOAA-124.0 . CHAR .MIC [600,1204] Character string_  14-Jan-8¢ iche 2 rrame L16 Sequence 412
: P1W124 .MCR 600,1204] MICROZ2 1L(03) 14-jan-82 15:30:16 VAX11/780 Mlcrocode : PCS 01, FPLA QE, W(CS124 Page

MIC [600,1204] Character string : SKPC, LOCC

;15718 488: :

15719 RC[TZJ G.AND.KL.FFJ, :1ST ARG IS COMPARE BYTE
0019, 2035.,4980,F9%0,0000,047€ .}g;g? CALL ., J7ASPC :GET 3RD ARG

215722 4E8: :
0019,2034,C180,FA80,0000,0288 .}g;gz RCROJ_Q.AND.KL.FFFF] :2ND ARG IS LENGTH

115725 =0x**x00 :RETURN4O + RETURN2

215726 RER1T D :ARG 3 IS ADDR

215727 Q ID[PSLJ :PREPARE TO CLEAR PSL CC
0001,003D. 3DF0, 2E88., 0000, 09E4 .}g;gg CALL.J7CLRPSLCC :

115730 =1%x#200 ; ;RETURN2 NEEDED

:15731 SKPRES1: :FPD RESTART LOCATION

215732 CALL.J/SETFPD, *SET FPD BIT

215733 D_RCROJ.AND.KL.FFFF], :GUARANTEE IT'S A WORD FOR RESTART ALSO
0818,0035,C180,FA00,0010,0E16 .}gggg cCK.UBCC *CHECK ON SRC LENGTH

215736 : :
0000,003C,0180,F800,0000,0426 .}gggg J/SKPFPD :SKPC/LOCC FPD ADDR

115739 : ;
0000, 003C, 0180, F800,0000,0A26 ,}ggzg J/ SKPFPD :SKPC/LOCC FPD ADDR

115742 : :

115743 72, :BRANCH ON LENGTH > 0.

115744 Q_D, :COPY LENGTH
0000,013C,01E0,FA08,0200,060C  :15745 VA_RCR1] :LOAD ADDR OF 1ST BYTE

411
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~stream decode forks :
~-stream decode forks :
-stream decode forks :
J-stream decode forks :
.~stream decode forks :
I-stream decode forks :
I-stream decode forks :
I-stream decode forks :
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I-stream decode forks :
I-stream decode forks :
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I-stream decode forks :
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{-stream decode forks
I
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ARITH.MIC

Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer

arithmetic
arithmetic
arithmetic
arithmetic
arithmetic
arithmetic
arithmetic
arithmetic
arithmetic
arithmetic
arithmetic
arithmetic
arithmetic
arithmetic
arithmetic
arithmetic
arithmetic

INDEX.MIC

: A=-FORK
~stream decode forks :

A-FORK

: B=-FORK
: B=FORK
: B=FORK
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: B=-FORK
: B=FORK
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Instructions
Instructions
Instructions
Instructions
Instructions
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Instructions
Instructions
Instructions
Instructions
Instructions
Instructions
Instructions
Instructions
Instructions
Instructions
Instructions
Instructions
Instructions
Instructions
Instructions
Instructions
Instructions
Instructions
instructions
Instructions
Instructions
Instruct ons
Instructions
Instructions
Instructions
Instructions
Instructions
Instructions

Specifier Evaiuation
Specifier Evaluation
Specifier Evaluation
Specifier Evaluation
Specifier Evaluation

Specifier Evaluation

: Multiplication subroutine
: Multiplication subroutine

: Divide subroutine
: MULBZ, MULW2, MULW3,
: MULB2, MULB3, MULWZ, MULW3,
: MULB2, MULB3, MULW2, MULW3,
MULBZ2, MULB3, MULWZ, MULW3,
EMUL
EMUL
EMUL
DIvB2, DIVB3, DIVWw2, DIVW3,
DIVB2, DIVB3, DIVW2, DIVW3,
DIVBZ2, DIVB3, DIVW2, DIVW3,
DIvB2, DIVBZ, DIwWZ2, DIVW3,
EDIV g
EDIV
EDIV

Subrouti
Subrouti
Subrouti
Subrouti
Subrouti
Subrouti

MULLZ,
MULLZ,
MuLLZ.
muLLZ,

=2XX=

DIVLZ,
DIvLe,
DIVL?,
DIvLe,
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Index instruction
Index instruction
Index instruction
FLOAT.MIC .
floating point
floating point
floating point
floating point
floating point
floating point
floating point
floating point
floacing point
floating point

fioating
floating
floating
floating
floating
floating
floating
floating
floating
floating
floating
floating
floating
floating

floating point

floating
floating
floating
floating
floating
floating
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floating
floating
floating
floating
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ADDF , SUBF

ADDF /SUBF ROUT INE

ADDF /SUBF ROUT INE

ADDF /SUBF ROUT INE
ADDF /SUBF ROUT INE
MULF

MULF

MULF

DIVF

DIVF

DIVF

CMPD

CMPD

UNPACK DDUBLE OPERANDS
UNPACK DOJBILE OPERANDS
UNFACK DOUBLE OPERANDS

: UNPACK DOUBLE OPERANDS
. PACK DOUBLE RESULT
: PACK DOUBLE RESULT

ADDD, SUBD
ADDD, SL3D
ADDD, SUBD
ADDD, SUBD
ADCD, SUBD
ADDD, SUBD
ADDD, SUBC
ADDD, SUBD
ADDD, SUBD

: ADDD, SUBD
: ADDD, SuBD
: MULD
: DIVD
: DIVD
: DIVD

: UNPACK ONE DOUBLEZ OPERAND

: CVIBF, CVTWF, CVTLF

: CVIBF, CVYWF, CViLF

: CviBD, CVIWD, CVTLD

: CVIFD, CVIDF

: CVIFD, CVIDF

: CVIFB, CVIFW, CVTFL. CVIRFL
: CviDB, CVIDW, CVIDL, CVIRDL
: CVIDB, CVIDW, CVTDL, CVTRDIL
: CONVERT FLOATING TO INTEGER
: CONVERT FLOATING 7O INTEGER
: CONVERT FLOATING TO INTEGER
: ggg!ERT FLOATING TO INTEGER
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F & D floating point : ACBF M 14 Field instructions : INSV

F & D floating point : ACBF N 14 Field instructions : INSY

F & D floating point : ACBF B 15 Field instructions : INSV

F & D 7loating point : ACBF C 15 C(HAR.MJ . L

F & D floating point : ACBD D 15 Character string : Utilities

F & D floating point : ACBD E 15 Character string : Utilities

F & D floating point : ACBD F 15 Character string : Utilities

F'®& D floating point : MULD G 15 Character string : MOVC3, MOVC5S

F & D floating point : MULD H 15 Character string : MOVC3/5 INITIALIZATION
F & D floating point : MULD I 15 Character string : MOVC3/5 INJTIALIZATION -
F & D floating point : MULD J 15 Character string : MOVC3/S INITIALIZATION
F & D floating point : MULD K 15 Character string : MOVC3/5 INITIALIZATION
F & U floating point : EMODF L 15 Character string : MOVC3/5 MAIN LOOPS

F & D floating point : EMODF M 15 Character string : MOVC3/5 MAIN LOOPS

F & D floating point : EMODF N 15 Character string : MOVC3/5 MAIN LOOPS

F & D floating point : EMODF B 16 Character string : MOVC3/5 MAIN LOOPS

F & D floating point : EMODF C 16 Character string : MOVC3/5 MAIN LLNOPS

F & D floating point : EMODF D 16 Character string : MOVC3/5 MAIN LOOP3

F & D floating point : EMODD E 16 Character string : MOVC3/5 MAIN LOUPS

F & D floating point : EMODD F 16 Character string : MOVC3/5 BACKWAR.S MOVE
F & D floating point : EMODD G 16 Character string : MOVC3/5 BACKWARDS MOVE
F & D floating point : POLYF H 16 Character string : MOVC3/5 BACKWARDS MOVE
F & D floating point : POLYF I 16 Character string : MOVC3/5, MOViC, MOVTUC FPD
F & D floating point : POLYF J 16 Character string : MOVC3/5, MOVTC, MOVTUC FPD
F & D floating point : POLYF K 16 Character string : SKPC, LOCC

F & D floating point : POLYF L 16 C(Character string : SKPC, LOCC

F & D floating peint : POLYF

F & D floating point : POLYF

F & D floating point : POLYF

F & D floating point : POLYD

F & D floating point : POLYD

F & D floating point : POLYD

F & D floating point : POLYD

F & D floating point : POLYD

F & D floating point : POLYD

F & D floating point : POLYD

F &D floating point : POLYD

F & D floating point : POLYD

F & D floating point : POLYD

INITZ.MIC

Initialize microcode :INITIALIZE MACHINE ROUTINE
initialize microcode :INITIALIZE MACHINE ROUTINE
Initialize micrccode :INITIALIZE MACHINE ROUTINE
Initialize microcode :INITIALIZE MACHINE ROUTINE
Aggg1g}lze microcode :INITIALIZE MACHINE ROUTINE
I-stream decode forks : Address Specifie:r Evaluation
I-stream decode forks : Address Specifier Evaluation
I-stream decode forks : Address Specifier Evaluation
I-stream decode forks : Address Specifier Evaluation
I-stream decode forks : Address Specifier Evaluation

FIELD.MIC

Field irstructions : FrS, FEC, (MPV, (MPZV, EXTV, EXTZV
Field instructions : FFS, FFC, CMPV, (MPZV, EXTY, EXTZV
Field instructions : FFS, FEC, CMPV, CMPZV, EXTV, EXTZV
Field instructions : FFS, FFC, CMPV, CMPZV, EXTV, EXTZV
Field instructions : FFS, FFC, 0PV, CMPZV, EXTV, EXTZV
Field instructions : INSV

Field instructions : INSV

Field instructions : INSV
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