; FPA

ju 1020,
U 1024,
U 1028,
lu 102¢C,
lu 1030,

U 1034,

U 1038,
U 103cC,
U 1060,
U 1061,

U 1062.

Z-ESOAA-124 0 : FPA_ .MIC [600,1204]
: PIW124 .MCR $00,1204]

FPA Interface

14-Ja
MICROZ 1L(03) 14—Jan-82 15:30:16

MIC [606 12041 FPA Interface

0200,003C,0180,F800,0000,2020
v000,003C, 0180, F800,0000,0024
0000,003C.,0180,F800,0000,00<8
0000,003¢,0180,F8C0,0000,702C
0000,003C, 0180, F800,0000,0030

0000,003C,0130,F80is,0000,0034

0000,003C,0180,F800,0000,0038
0000.003C,018C,F800,0000,003C
0000,003C,C180,F220,0000,0060
0000,003C,0180,F800,0000,0061

0000,003C,0180,F800,0000,0062

.
[ 4

NN NN N NN NN
) =od = b d cond mad md oo cmnd et
OO0 NO NN W=

31725

: Description

he 5 Frame

n-82 81 Seguence 825 i
VAX11/780 Hrcrocode PCS 01, FPLA OE, WCS124 Page 824

sHERE OFF A-FORK WHEN THERE IS A TRAP, INTERRUPT, CR CONSOLE REQUEST UP
:AND FPA OP-UODE IN IBO.

1020:

1024 :

1028:

102C:

1030:

1034:

1038:

103C:

1060:

1061:

1062:

J/020

17024

17028

J702¢C

17030

57034

17038

J703C

;00
J/7060

.01
J/7061

;10
J/7062

STRACE TRAP PENDING

“INTERNAL INTERRUPT RFQUEST

sHALT PENDING
sUNDO EXTRA PC ADVANCE

Esar INTERRUPT REQUEST

*ARITHMETIC TRAP

*STOPPED WITH TB MISS. GO FILL TB
*STOPPED WITH AN ERROR

‘WAITING FOR DATA. LOOP ON IT




ju

> FPA

1044,

1040,

1244,

1240,

14D2,

1304,

13D5,

1306,

13p7,

Z-E;OAA-124 0 : FPA_  .MIC [600,1204]
: PIW124.MCR 600,1204]

0000,003C,0180,F980,0000,14D2

0000,003C,0180,F980,0000,14D2

0000,007C,1580,8D80,0000, 14D2

0000.007C,1580.8D80,0000, 14D2

0018.0658,19D8,F840,0000, 13D4

0000.067C.01D8,F800,0000, 13D4

4001,263C,018C,F8C5,5800,13E5

0000,003C,0180,F800,1800, 14EA

4000,003C,0180,F805,5800,13E7

MICRO2 1L(03)
MIC [600.1204] FFA Interface

14~Jan-82 :30:16 VAX11/780 Mlcrocode : PCS i, *PLA OF, °age 825
: ADDF2, ADDF3, SUBF2, SUBF3 - (REG.REG), (S A£G/
,%};59 .TOC ** FPA Interface : ADDF2, ADDF3, SUBF2, SUBF3 - (REG.REG), (S*#,REG)'’
'%};53 ;ASSUMPTIONS ARE: 1) DST SPECIFIER IN IBUF<01>
;31730 ; 2) IF TWO OPERAND TYPE, NO MORE DATA NEEDED BY FPA
.g};%% : IF THREE OPERAND TYPE, OPERAND IN D-REG FOR FPA
31733
;31734 ;ADDF?2, SUBFZ(REG REG) AFORK ENTRY
:31735 1044: :
:31736 RC[TOJ : ACCEPT ACCEL RESULT IF RDY
:31737 J/XF AL 01 ; TEST FOR FPA SYNC
31738
;31739
231740
;31741 ;ADDF2, suerz (S*#, REG) A-FORK ENTRY
31742 1040: ;
:31743 RC[TOJ _LA, ; ACCEPT ACCEL RESULT IF RDY
:31744 J/XF.A-01 : TEST FOR FPA SYNC
:31745
;31746
;31747
;31748 ADDF3, SUBF3 (%, REG, REG) B-FORK ENTRY
131749 1244: : :
'5352? ID_D.SYNC,RCLCTOJ_LA,J/XF.A.01 ; GSEND LAST OPERAND N DREG TO ACCEL
;31752
;31753
;31754 ADDF3, SUBF3 (x, S~#, REG) B-FORK ENTRY
;31755 1240: : 2
.g};gg ID_D.SYNC,RCLTOI_LA,J/XF.A.01 ; SEND LAST OPERAND IN DREG TP ACCEL
;31758 XF.A.01:; :
;31759 ALU_R(SP1)+k[ZER0J.RLOG, : SAVE REGISTER #
'%};2? Q_ATCEL&SYNC,ACCEL? ; ACCEP7 FPA RESULT IF READY
;31762 =100
;31763 XF.A..2:;100 H
g};glso Q_ACCEL&SYNC ,ACCEL?,J/XF.A.02 ; ACCEPT FPA RESULT If RDY
:31766 ;101 ;%% GOT RESULT & NO EXCEPTION »»
;31767 =fSP1) _Q, : RESULT TO DST REG/IR "N <R>
;31768 - ~AD.ATC.CC, : LOAD FPA CONDITION C :t. INTO PSL
:31769 - nC+2,CLR. IBG-1, ; PREPARE FOR NEXT IN...wCTION
2};;? : 7 2, J/EXITF.SP ;
131772 s ; ** RESERVED OPERAND EXCEPTION =+
.%};;2 LOAD.ACC.CC,J/XD.B.09 ; LOAD FPA COMDITION CODES IN PSL<CC>
31775 N ; *x GOT RESULT & ARITH EXCEPT »«
:31776 LOAD c.cc, ; LOAD INTO PSL FPA CONDITION CODES
131777 PC_P 2 CLR.IB0-1,J/0UTF .SP ; PREPARE FOR NEX™ INSTRUCTION

c 1
FPA Interface 14~-Jan=-82 Fiche 5 Frame (1 34

o



L4

Z-ESOAA-124 0 .
EAXTZQ -MCR 600,1

13E5,
13e7,

14D3,

14D4,
12FC,
12FE,

12FF,

1406,
14D8,
132E,

132F,

FPAJ
MIC [600.1204]

F80C,0038,01F1,F857,1398,6000
0840,0038,0180,F800,1C00,14D3

0018,0038,0180,F988,0000.14D4

0811,1A38,3pF0,2000,0088,72FC
0000,003C,01A8,F800,0000,14D6
0001,003C,0180,F8E8,0000,1284

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

0019,2038,F580,F9B8,1408,74D8
€000.,173C.0180,F800,0000,132€
0018,0038,1980,F8E8,0000,0062

0001,003C,0180,F8E8,0000,12B4

MIC [600,1204]
MICROZ2 1L(03)
FPA Interface

FPA Interface 14-Jan-82 he 5 Frame D1 Se 27
14~Jan-82 15:30:16 VAX11/780 M1crocode : PCS 01, FPLA OE, W(CS124 Page 826
: ADDF2, ADDF3, SUBF2, SUBF3 - (REG,REG), (S*#,REG)
=101
EXITF.SP:
: :  FINISHED
iRD : NEXT INSTRUCTION
OUTF.SP:;111 : EXCEPTION
D_RLOG.RIGHT * REGET REGISTER #
RCCT7I_KC.83 * PRELOAD T7 WITH OVERFLOW CODE
&_IDCPSL1,SC_D(EXP) (A), * BRANCH ON V BIT
D_RCLTO1,PSL-V? : D GETS ORIGINAL DESTINATION
=1100 ;1100 :  UNDERFLOW
_Q.LEFT,J/UNFL1 * MOVE PSL<FU> TO BIT POSITION 7
=1110 ;1110 : OVERFLOW
(SC)_D,J/FLOAT.FAULT * RESTORE DEST
111 :
iRD :
UNFLT1: .
STATE_Q(EXP) ,RCLT7I_KL[.AJ * MOVE PSL<FU> TO STATE BIT 0
STATEO? * TEST FOR FU BIT SET
=1110 ;1110 : FU NOT SET IGNORE UNDER:LOW, OUTPUT 0
R(SC)_KLZEROJ,J/IRD * LOAD DEST WITH ZERO
;1111 : FU SET
R(SC)_D,J/FLOAT.FAULT  RESTORE DEST




: FPA

ZZ-ESOAA-124 0
: PIW124 .MCR 600

U 13FS,

U 13F7,

U 14D9,

ju 133C,

U 133E,
lu 133F,
IU 14DA,

lu 1408,

U 134E,

U 134F,

s FPA
1204]
-MIC £600.12041

F80C,0038,01F1,F857,1398,6000
0018,0038,0180,F988,0000, 14D9
0810,1A38,3DF0,2000,0000,133C
0000,003C,01A8,F800,0000, 14DA

0001,003C.0180,F8D8,0000, 1284
F80C,0038,01F1,F857,1398,6000
0001.,203C,0180,F800,1408,74DB

0018,1738,F580,F9B8,0000, 134E
0018,0038,1980, F8D8,0000,0062

0001,003C.0180.F8D8,0000, 1284

MIC [600,1204]
MICRO2 1L(03)
FPA Interface

E
FPA Interface 14=-Ja
14=Jan=-82

31850

15:30:16

=101
EXITF.PRN;
IRD
OUTF .PRN:
2111-
RCCT?71_KC.8]
D_RCCTO],Q_IDLPSLI,
PSL.V?
=1100
;1100
Q_Q.LEFT,J/UNFL2
=1110
;1110
R(PRN)
J/FLJAT FAULT
111
IRD
NFL2: :
STATE_Q(EXP)
STATEO? ,RCLT7I_KL.AJ
=1110

21110
R(PRN) _KLZERO],
J7IRD

11

R(PRN) D,
J/FLOAT .FAULT

n-82
VAX11/780 H1crocode
: PODF2, ADDF3, SUBF2. SUBF3 - (REG,REG),

5 Frame
PCS 01,
(S*#, RE

FPLA 0E, wCs1 g

Page 827

FINISHED
NEXT INSTRUCTION

PRELOAD T7 WITH OVERFLOW CODE
EXCEPTION

PREFETCH ORIGINAL CONTENTS OF DEST,FETCH PSL
BRANCH ON V-BIT

UNDERFLOW
MOVE PSL<FU. TO BIT POSITION 7

OVERFLOW
RESTORE DEST

MOVE PSL<FU> TO SYATE BIT 0
TEST FOR FU BIT SET

FU NOT SET IGNORE UNDERFLOW, OUTPUT O
LOAD DEST WITH ZERO

FU SET
RESTORE DEST




: FPA

ZZ-ESOAA-124 0
: PIW124 .MCR 600,1204]

U 1046,

U 1006.

lu 1042,

ju 1002,

U 1246,

U 1206,

U 1262.

U 1202,

: FPA
-MIC [£600,12041

0000,003C,0180,F980,0000,14DC

0000,003C,0180,F980,0000,14DC

0000,003C,0180,F980,0000,14DC

0000,003C,0180,F980,000C, 14DC

0000,007C,1580,8080,0000,14DC

0000,007C,1580,8080,0000, 14DC

0000,007C,1580,8080,0000, 14DC

0000,007C,1580,8080,0000, 14DC

MIC (600, 1206]
MICRO2 1L(03)
FPA Interface

FPA Interface
14-Jan-82

F 1
14=-Jan-82
15:20:16 VAX11/

: (ADDD,SUBD,MULD,DIVD) (2,

L] TOC

s ADD
1046

sASSUMPTIONS ARE: %;

DZ'

:DIVD2,
1006:

;ADDD3,
1242:

FPA Interface

780
3

Fiche 5 Frame F1 S
Microcode : PCS 01, FPLA OE, WCS1Z24

~ (REG,REG),
: (ADDD,SUBD,MULD,DIVD) (2,3) - (REG,REG),

DST _SPECIFIER IN IBUF<01>
IF TWO OPERAND TYPE,

SuUBD2 (REG, REG) A-FORK ENTRY

RCLTOI_LA,J/DBL.SYNC

MULDZ (REG, REG) A-FORK ENTRY

RCCTOJ_LA,J/DBL. SYNC

suBD2 (S*#, REG) A-FORK ENTRY

RCCTOJ_LA,J/DBL. SYNC

MULD2 (S*“#, REG) A-FORK ENTRY

RCLTOI_LA,J/DBL. SYNC

. SUBD3 (», REG, REG) B-FORK ENTRY

ID_D.SYNC,RCLTOI_LA,J/DBL.SYNC -

HULD3 (x, REG, REG) B~FORK ENTRY

1D_D.SYNC,RCLTOI_LA,J/DBL . SYNC :

suBD3 (=,

S*#, REG) B-FORK ENTRY

ID_D.SYNC,RCLTOI_LA,J/DBL.SYNC

HULD3 (=,

S*#, REG) B~FORK ENTRY

m D.SYNC,RCLTOJ_LA,J/DBL . SYNC :

(S*#,REG)

29
Page 828

NO ADDITONAL DATA NEEDED BY FPA
IF THREE OPERAND TYPE, LAST OPERAND FOR FPA IN D-REG

Save

Save

Save

Save

Send
Save

Send
Save

Send

E Save

Send
Save

dest. operand in case

dest. operand in case

dest. operand in case

dest. operand in case

Llast operand to FPA
dest. operand in case

last operand to FPA
dest. operand in case

last operand to FPA
dest. operand in case

Last operand to FPA
dest. operand in case

fault

fault

fault

fault

fault

fault

fault

fault

(S*#,RE®)"’




6 1
7Z-ESOAA-124 0 : FPA  .MIC [600,1204] FPA Interface 14-Jan-82 Fiche S Frame G eguen
600,1204] F PLA OE, WCS1

W124.MCR MICRO2 1L(03) 14-Jan-82 15:30: 16 VAX11/780 Microcode : PCS 01, Page 829
: FPA HIC [606 1204] FPA Interfacc : (ADDD,SUBD,MULD,DIVD) (2,.3) - (REG, REG) (S*#,REG)
:31896 DBL.SYNC:
+31897 ;
231898 ALU R(SP1)+K[ZEROJ.RLOG, > SAVE REGISTER #
p 14DC, 0018,0658.,19D8,F840,0000,1434 .g}ggg Q AtCEL&SYNC JACCEL? s ACCEPT FIRST FPA RESULT IF RDY
31901 :
231902 =100 ;100 s FPA result not ready
U 1434, 0000,067C.01D8,F800.0000,1434 .g%%{ Q_ACCELESYNC,ACCEL?,J/<.> > ACCEPT FIRST FPA RESULT IF RDY
+31905 ;101 : FPA result ready
U 1435, 0001,203C.0180,F8C0.1800,1456 .g}ggg R(SP1)_Q,LOAD.ACC.CC.J/DBL.SYNCZ Dest <~ FPA result. PSL <= FPA<cc>
331908 :110- . Reserved operand or divide bz
U 1436, 0000,003C.0180,F800,180C.14EA '%}3?8 LOAD ACC.CC,J/XD.B.C9 s LOAD FPA CONDITION CODES IN PSL<CC>
231911 11 : FPA result ready
{U 1437, 0001,203C.0180,F8C0,1800,1456 ,g}g}% R(SP1)_Q,LOAD.ACC.CC ; Dest <~ FPA result PSL <~ FPA<cc>
:31914 =110
;31915 DBL. SYNCZ
:31916 110 s FPA result not ready
;31917 LAB R(SP1+1), ; Save 2nd half of dest operand
U 1456, 0000,067C.01D8.F870,0000,1456 .g]'g}g Q ACCEL&SYNC.ACCEL".J/< > ; Accept 2nd half of result if ready
£31920 111 : FPA result ready
231921 R(SP1+1) _Q,PC PC+2.CLR. IB0O~-1, ; Accept data, setup for next inst.
U 1457, 4001.,263C.0180,F8F5,4000,1425 ;31922 ACCEL?, J7EXITD.SP ; Go see if exception occured




: FPA

U 1425,
U 1427,

U 14DD,

U 14DE.

U 135C,

U 135E.
U 135F,
U 14EC,
U 14E1,

{U 14E2,

U 136E,

U 136F,

U 14E3,
U 14E8,

U 14E9,

2Z-ESOAA=124.0
: PIW124 .MCR 600,1

: FPA
]

MICRO2
-MIC [600.1204]

F80C,003B,01F1,F857,1398,6000
0840,0038.0180,F800,1C00,14DD

0018,0038,0180,F988,0000,14DE
0007 ,1A3C,3DF0,2000,0088,735C
0000,003C.,01A8,F800,00C0, 14E1

0010.0038,0580,F8E8, 0084 ,94E0
0000,003C.0180,F800,0000,0062
0000,003C,0180,F8E8,0000,1284
0001,203C.0180,F800,1408,74E2

0018,1738,F580,F988,0000, 136E

0018,0u38,1980,F8E8,0000, 14E8

0010,0038,0580,F8E8,0084,94E3

0000,003C,0180,F8E8,0000,1284
0000,003C,0580,F800,0084,94E9

0018,0038,1980,F8E8,0000,0062

MI1C [600,1204]
L3
FPA Interface

962

971

FPA Interface
14-Jan-82

H

14~Ja
15:30:16

(ADDD, SUBD ,MULD,DIVD) (2,3)

n~-82
VAX11/780 Mi crocode

=101
EXITD.SP:;101
IRD

Ve %

2111
D_RLOG.RIGHT

Qe S

RCCT7I_KL. 8]

SC_D(EXP) (A), LC LRCCTOD,
a_IpCPSL1, PSL.V

=1100

LN PR )

21100
Q_Q.LEFT,J/UN.D

Ve Ve

=1110 ;1110
R(SC) LCCSC SC+C.11,

J/OVR°K
1

Fiche S Frame H1 S
PCS 01, FPLA OE, WCS1
(REG. REG) (S*#, REG)
FINISHED
NEXT INSTRUCTION
EXCEPTION

REGET REGISTER #,

PRELOAD 77 WITH OVERFLOW CODE

MOVE REG# TO SC,PSL TO G
BRANCH ON PSL<V> BIT

UNDERFLOW
ROTATE Q

s OVERFLOW
> RESTORE DEST TO ORIGINAL VALUE

J/IRD
OVR.KJC:;

R(SC) _LA,J/FLOAT.FAULT

UN.D: 2
STATE_Q(EXP)

STATEO? ,RCCT7I_KL.AJ
=1110

21110
R(SC)_KLZERO].
J/FT1

;111
R(SC)_LC.SC_SC+KC.1]

R(SC) LA,
J/FLOAT. FAULT

FT1:

SC_SC+KL.1]

R(SC)_KCZEROI,J/IRD

: RESTORE SECOND HALF OF DEST

MOVE PSL<fu> TO STATE BIT ZERO

* BRANCH ON STATEQ

PSL<fu>=0, IGNORE UNDERFLOW
ZERO OUT DESTINATION

PSL<fu>=1, TAKE UNDERFLOW FAULT
RESTORE DEST

RESTORE SECOND HALF OF DEST

INC SC

ZERO OUT SECOND HALF Of DEST

e 831
Page

(A

830




: FPA

U 122F,

U 1220,

U 1221,

U 1464,

U 1455,

U 1466,

U 1467,

IZ-ESOAA-124.0 ; FPA_ .MIC [600,1204]
: PIW124 . MCR 600,12043

MICRO2 1L(03) 14~Jan-82 15:30

Fiche 5 Fframe I1 S ce 832

I 1
FPA Interface 14=-Jan-82
:16 VAX11/780 Microcode : PCS 01, FPLA OE, W(CS124 Page 831

MIC [600,1204] FPA Interface : ADDF2, SUBF2, MULF2, DIVF2 - ( *» _REG)

0000,007C,1580.8D€0,0000,1464

0000.,007C.,1580.,8080,0000,1464

0000,007C,1580,8080,0000,1464

0000,067C,01D8,F800,0000, 1464

€001,2€3C,0180,F8DC,5800,13F5

0000,003C.0180,F800,1800,14EA

€C00,003C,3DF0,2C04,5800,13F7

;31973 .10C *'* FPA Interface : ADDF2, SUBF2, MULF2, DIVF2 - ( » ,REG)'’
331975 ;ASSUMPTTONS ARE: 1) DST REG IN PRN-REG
231977 2) LAST OPERAND FOR FPA IN D-REG

231980 i'eglF)FZ, SUBF2 (*, REG) B=FORK ENTRY
231982 ' iD_D.SYNC.RC[TOJ-LA.J/XF.B.N : SEND LAST OPERAND IN DREG TO ACCEL

.g]'ggg %I;Z%FZ: (x, REG) B-FORK ENTRY
;31988 | iD_D.SYNC.RC[TOJ_LA.J/XF.B.O‘I ; SEND LAST OPERAND IN DREG TO ACCEL

;31992 :DIVF2: (x, REG) B=-FORK ENTRY
;31993 1221: :
231994 ID_D.SYNC,RCLTOJ_LA,J/XF.B.01 s SEND LAST OPERAND TO FPA

;31998 =100
231999 XxF.B.01:;100
32000 Q_ACCELGSYNC,ACCEL?,J/XF.B.01

:32002 2101
232003 R{(PRN) Q,

232004 LOAD.ATC.CC,

> 32005 PC_PC+1,CLR.1IB.OPC,
232006 ACTEL?,J/EXITF .PRN

ACCEPT FPA RESULT IF RDY

*%* GOT RESULT & NO EXCEPTION *=
RESULT TO DST REG/PRN

LOAD FPA CONDITION CODES INTO PSL
SETUP FOR NEXT INSTRUCTION

Ye

LA TR TR T XY

.
W
N
[+ ]
-

** RESERVED OPERAND EXCEPTION w»»

e .

; ;. 0
232009 v 0.ACC.CC,J/XD.B.09

*%x GOT RESULT & ARITH EXCEPT =%

LOAD INTO PSL FPA CONDITION CODES
SETUP FOR NEXT INSTRUCTION

; 211

232012 0_Q,0_IDCPSL],

:3 LOAD.ACC.CC,

232014 PC_PC+1,CLR.IB.OPC,J/0UTF .PRN

e ®e e %




ZZ-ESOAA-124 0 FPA

1474,

1W126 .MCR 600,1204]

MICRO2
FPA MIC [606 1204

122E. 0000.007C.1580.8C58,0000,1474

1228, 0000,007C,1580,BC58,0000,1474

1229, 0000,007C.1580,BC58,0000,1474

0000,067C,01D8,F980,0000, 1474
1475, 0001,203C,0180.F8D8,1800,1486
1476, 000G,003C,0180,F800,1800,14EA

1477, 0001,203C,0180,F8D8,1800,1486

14B6. 0000.067C.01D8,F860,0000,14B6

1487, C001,263C,0180,F8E4,4000,1545

14EA, 0000,1A3C,0180,F800,0000,1uBC
108C, 0000,003C,0180,F800,0000,0106

108E, 0018,0038,0980,F988,0000,1284

MIC [£600,1204]
1L03)
FPA Interface

J
FPA Interface 14=J
14-Jan-82 15:30:16

ADDDZ2, SUBDZ2, MULDZ2, DIVD2 -
.TOC '* FPA Interface
;ASSUMPTIONS ARE: 1)

n-82 iche
VAX11/780 chrocode
REG)

5 Frame

J1 Se ce 833
PCS 01, FPLA OE, UCS134

: ADDD2, SuBDZ2, MULDZ2, DIVD2 - ( * ,REG)"
DST _REG/PRN & PRN+1

: 2) LAST OPERAND FOR FPA IN D-RES

isgDDZ SUBDZ (*, REG) B-FORK ENTRY

ID D.SYNC,LAB_R(PRN) ,J/XD.B.01

SEND LAST OPERAND/D-REG TO FPA

1 SEND LAST OPERAND/D-REG TO FPA

Se Ve

igggozz (*, REG) B-FORK ENTRY
" 1D_D.SYNC,LAB_R(PRN) ,J/XD.B.01
ig§¥°2= (*, REG) B-FORK ENTRY
" 1D_D.SYNC,LAB_R(PRN) ,J/XD.B.01
=100
XD.B.01:
;100
Q_ACCELESYNC,RCLTOI_LA,
~TCEL?,J/XD.B.01
2101
R(PRN)_Q,LOAD.ACC.CC,J/XD.B.05S
;110
LOAD.ACC.CC,J/XD.B.09
2111
R(PRN)_Q,LOAD.ACC.CC
=110
XD.B.05::110~-
Q_ACCEL&SYNC,LAB_R(PRN+1),
ATCEL?, J/XD.B.0S
;111
R(PRN+1) _Q,PC_PC+1,CLR.IB.0OPC,
ACCEL?,J7EXITD.PRN’
:Reserged floating operand or divide by
TUUURSL.Y?
=110 ;110*
J/RSVOPR
AR RE
RCLT73_KC.93,J/FLOAT.F/ULT

SEND LAST OPERAND TO FPA

*%x NO FPA RESULT ==
ACCEPT FIRST FPA RESULT IF RDY

*% GOT RESULT =«
FPA RESULT TO R/PRN, GET CC'S

*% RESERVED OPERAND EXCEPTION =+
*% GOT RESULT =«

FPA RESULT TO R/PRN, GET CC'S

*%x 2ND RESULT NOT RDY ==

ACCEPT 2ND RESULT OPERAND IF RDY

**x GOT 2ND FPA RESULT =+
FPA RESULT TO R/PRN+1

zero

3 See which it is

*x RSVD FLT OPERAND =«

; *~ DIVIDE BY ZERO »x

Page 832
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L

ZZ-ESOAA-124 0 :
S FPA

FPA_  .MIC [600,1204]
;- PIW124 .MCR 600 MICRO2

-MIC [606 12041

1545, F80C.0038,01F1,F857,1398,6000

1547, 0018.,0038.0180.,F988,0000,14EB

14EB, 0000,1A3C,3DF0,2000,0000,139C

139C, 0000,003C.01A8,F800,0000,14ED

139, 0000,003C,0180,F8E0,0000,14EC
139, 0000.003C_,0180.F800,0000,0062
14EC, 0010,0038,0180,F8D8,0000,12B4
14ED, 0001,203C.0180,F800, 1408, 74EE

14EE. 0018.1738,F580,F988,0000,13AE

13AE, 0018,0038,1980.F8D8,0000,14F 1

13AF, 0000,003C.,0180,F8E0,0000,14F0
14F0, 0010,0038.0180.F8D8,0Q00,1284

14F1 x 0018.,0038,1980,F8E0,0000,0062

FPA Interface
1L €03) 14~Jan=-82 15

FPA Interface

:32069
:32070

32110

K 1

14-Jan=-
:30:16
ADDD2, SuBDZ2, MULDZ2, DIVD2 -

=101
EXITD.PRN:; 101
IRD

21
RCLT7I_KLC.8]

'L:C RCLTO1,0_IDCPSLI,

C.v? :
=1100
:1100 -
Q_Q.LEFT,J/N.D.1 :
=1110 ;1110 :
R(PRN+1)_LA,J/OVR.DPR -
S1111 :
J/1RD :
OVR.DPR: ; :
R(PRN) _LC,J/FLOAT.FAULT :
UN.D.T: :
STATE_Q(EXP) :
STATEO?,RCCT7I_KL.A] -
=1110 ;1110 :
R(PRN) _KCZERO], :
JIFT2 :
21111 :
R(PRN+1)_LA :
R(PRN) _LC,J/FLOAT.FAULT -
FT2:

R(PRN+1) _K[ZEROJ, J/IRD

82
VAX11/780 H1crocode

Fiche 5 Frame K1 Se
PCS 01, FPLA OE, WCS124
REG)
F INISHED
NEXT INSTRUCTION
EXCEPTION
PRELOAD T7 WITH OVERFLOW CODE
Q GETS PSL
BRANCH ON Vv BIT
UNDERFLOW
ROTATE Q
OVERFLOW

RESTORE SECOND HALF OF DEST

RESTORE FIRST HALF OF DEST
MOVE PSL<fu> TO STATE BIT ZERO
BRANCH ON PSL<fu> BIT
PSL<fu>=0,1GNORE UNDERFLOW
ZERO OUT DEST

PSL<fu>=1,TAKE UNDERFLOW FAULT
RESTORE DEST+1

RESTORE DEST

ZERO OUT SECOND HALF OF DEST

34
Page 833




L 1
ZZ—ESOAA~124 : «PA_ .MIC [600,1204] FPA Interface 14-Jan-82 Fiche 5 Frame L1 Sequence 835
: PIW124 .MCR 600 204] MICRD2 1L(03) 14~Jan-82 15:30:16 VAX11/780 mcrocode : PCS 01, FPLA OE, WCS124 Page 834
S FPA .MIC [606 1204] FPA Interface : (ADDF ,SUBF ,MULF,DIVF)(c,3) - Memory destination

.TOC ** FPA Interface : (ADDF ,SUBF ,MULF ,DIVF)(2,3) - Memory destination'’
.ASSLMPTI(NS ARE: 1) IF DST/REG & TWO OPERAND TYPE, DST/PRN-REG

1

g

4 . 2) IF DST/MEM & TWO OPERAND TYPE, DST/VA
g : 3) LAST OPERAND TO PASS TO FPA IN D~REG
7
8
9

igla)lgFZ SLBFZ(* *) & ADDF3, SUBF3(x, «x, %) C-FORK ENTRY

232121 ID D.S SEND LAST OPERAND TO FPA
U 138E. 0000,187D,1580,8C00,0000,138D ;32122 CACL, 1R0° .J/XF.C.02 s SET UP RETURN ADDR FOR ASPC RTN

: :32126 13EE: 290 ; *x ASRC RETURNG60O, MEM DST =»x
U 13eEe. 0A00,067C,0180,F800,0000,1554 ;32125 D_ACCEL&SYNC,ACCEL?,J/XF.C.03 s ACCEPT FPA RESULT IF RDY

;32127 13eF: ;01 s ** ASRC RETURNG61, REG DST =»x
;32128 Q_ACCELESYNC,RCLTO] LA, : ACCEPT FPA RESULT IF RDY
U 13EF, 0000,067C.01D8,F980,0000,1464 ;32129 ATCEL?,J/XF .B.01 ; MERGE INTO DST/PRN ROUTINE

LN XY

;32134 Tl;l.sJLFZ(* .*), MULF3(x,« %) C-FORK ENTRY

;32136 1D_D.SYNC LALU_O(A),CLK.UBCC, ; CLEAR ALU CONDITION CODES
U 138F, 0003,007C,1580,8C00,0010,1218 ;32137 J/XF.C.01

;32142 1%%%2(* .*), DIVF3(%x,*,*) C-FORK ENTRY

;32144 1D_D.SYNC, ALU_0(A) ,CLK.UBCC, : CILEAR ALU CONDITION CODES
U 138D, 0003.007C.1580,8C00,0010,1218 ;32145 J/XF.C.01




-

che 5 Frame

M1 S nce 836
PCS 01, FPLA OE, WCS124 Page 835

SET UP RETURN FROM ASPC ROUTINE

** ASRC RETURNGO, MEM DST =»
ACCEPT FPA RESULT IF RDY

*x ASRC RETURNG1, REG DST =»*
ACCEPT FPA RESULT IF RDY
MERGE INTO DST/PRN ROUTINE

*x* TWO ADDRESS TYPE x**
ACCEPT FPA DATA IF RDY

** THREE ADDRESS TYPE x«

GET SPECIFIER DATA FROM ISTREAM
LOAD LATCHES FROM BASE SPECIFIER
DISCARD BASE OPERAND SPECIFIER
STEP PC OVER IT

LET IB GE. NEEDED DATA

EVALUATE THE SPECIFIER

*%* FPA DATA NOT RDY =x
*x FPA RESULT ACCEPTED »«
LOAD PSL<CC>/ACCEL<CC>

*x RSVD OPND + DIV CHR »»

**x GOT RESULT & ARITH EXCEPT ==
; LOAD PSL<CC>/ACCEL<(CC>

| M1
ZZ-ESOAA-‘IZI. 0 ; FPA  .MIC [600 1204] FPA Interface 14-Jan=-82 i
: PIW124.MCR 6001204 ROZ2 1L(03) 14=-Jan=-82 15:30:16 VAX11/780 mcrocode :
: FPA  .MIC [600.7204] FPA Interface : (ADDF ,SUBF ,MULF,DIVF)(2,3) - Memory destination
132146  =00%x**0
232147 XF.C.01:
£32148 :00% %0 :
U 1218. 0000,183D.0180,F800,0000, 138D .§§;§g CALL.IRC?,J/XF.C.02 :
232151 =11xxx20
:32152 ;1 xann0 :
U 1278. 0A00.067C.0180.F800,0000,1554 ;gg}gz D_ACCELRSYNC,ACCEL?,J/XF.C.03 -
:32155 211 %xnx]
32156 Q_ACCELESYNC,RCLTOI_LA,
U 1279. 0000,067C.01D8.F980,0000,1464 .gg;g; ATCEL?,J7:F .B.01
132159
232160 =1101
232161 XF.C.02::1101 :
132162 D ACCELESYNC,VA RCLT7], :
U 138D. 0A10,0678.0180.F938,0200,1554 :gs;gz ATCEL?,J/XF.C.03 :
32165 -1111 :
:32166 Q_IB.DATA, H
132167 LZB_R(SP1), :
$32168 CLR-IB.COND, ;
;32169 PC_PC+N, :
32170 MCT/ALLOW. IB.READ, :
U 138F. F000,003F.01F0,F847,0000,04C0 .;g};} SUB/SPEC,J/ASPC.B :
132173
232174
32175 =100
232176 XF.C.C3::100 :
J 1554, 0A0O.067C.0180,F8G0,0000,1554 ,gg};g D_ACCEL&SYNC,ACCEL? ,J/XF.C.03 -
$32179 ;101 :
U 1555. 0000.063C.0180.F8C0,1800,1565 .gg}gg {0AD.ACC.CC,ACCEL?,J/EXITF.MEM -
132182 ;110 ;
U 1556, 0000,003C,01E0,F800.1800,14EA .gg}gz { 0AD.ACC.CC.C_D,J/XD.B.09 :
32185 :111 :
U 1557, 0000.003C,0180,F%00,1800.1567  :32186 LUAD.ACC.CC,J/0UTF .MEM :

[ERIERP———




N 1
(Z-ESOAA-126.0 : FPA  .MIC [600,12041] FPA Interface 14-Jan=-82 Fiche 5 Frame NI . _-Se uence 837

;. PIW124.MCR 6001204 MICRO2 10.€03)  14-Jan-82 15:30:16  VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 836
. FPA  .MIC [600.1204] FPA Interface : (ADDF ,SUBF ,MULF,DiVF)(2.3) - "femory destination
;32187 =101
| 232188 EXITF.MEM:;101 : GOOD ANSWER
132189 CACHE _DLCLONG],PC_PC+1, - WRITE ANSWER,INC PC,NEXT INSTRUCTION
U 1565, €000.003C.0180.3004,4000,0062 ;gg}gg, CLR. IB.OPC,J7IRD™ :
133192 OUTF.MEM:
;32193 111 s EXCEPTION
U 1367. 0018,0038.,0180.F988,0000,14F2 ;;g}gg RCLT71_KL.83 > PREFETCH OVERFLOW CODE
: 132196 sm— :
U 14F2, GO00,1AZC,3DF0.2C00,0000,13CC :gg}gg Q_IDCPSLI,PSL.V? : GET PSL,BRANCH ON V BIT
232199 =1100 ;1100 :  UNDERFLOW
U 13CC. 0000.003C.01A8,F800,0000,14F3 ;gsggg Q_Q LEFT,J/UNFLMEM * ROTATE @
$32202 =1110 ;1110 > OVERF._OW
U 13CE. 0000.003C,0180,F800,0000,1284 ;ggggz J/FLOAT.FAULT :
:32205 ;1111 :
U 13CF. 000C.003C.0180.F800.0000,0062 ;;gggg J/IRD :
©32208 UNFLMEM:; :
U 14F3, 0001,203C,0180,F800,1408,74F8 :gsggg STATE_Q(EXP) > STATE GETS PSL
132211 : :
U 14F8, 0018.1738.F580,FS88,0000,13DE ;ggg}% STATE0?.~CCT7]_KL.A]  : BRANCH ON STATEO (PSL<fu>)
132214 =1110 ;1110 : PSL<fu>=0, IGNORE UNDERFLOW
U 13DE. 0818.0038,1980,F800.0000,14F9 ;ggg%g 0_KLZERO],J/ENDITF * PREPARE TO ZERO OUT DEST
:32217 21117 ' :  'SL<fu>=1, TAKE UNDERFLOW FAULT
132218 PC_PC+i, > RESTORE DEST
U 137, €000,003C,0180.F804.,4000,1284 ;ggggg CLR.IB.OPC, J/FLOAT.FAULT: NEXT INSTRUCTION

135991 ENDITF: smme = wo-

122222 LfCH‘ BLLUNGT,PC_PC+1, : ZERO OUT DEST
U 14F9, C000.003C,0180,3004,4000,0062  -32223 R.iB oPC,J/IRD™ :




B 2
ZZ~ESOM-124 0 : FPA  .MIC [600,1204] FPA Interface 14-Jan=-82 he S Frame B2 S ce 838
; P1W124.MCR 600,1204) MICRO2 1L(03) 14~Jan-82 15:30:16 VAX11/780 mcrocode : PCS 01, FPLA OE, W(S124 Page 837
: FPA  _MIC [606 1204] FPA Interface : (ADDD,SUBD,MULD,DIVD) (2,3) = Memory destmatwn
ggggg .TOC ** FPA Interface : (ADDD,SUBD ,MULD,DIVD) (2,3) - Memory destination'’
232226 :ASSUMPTIONS ARE 1) IF DST/REG % TWO OPERAND TYPE, DST/PRN-REG
232227 : 2) IF DST/MEM & TWO OPERAND TYPE, DST/(RCLT7))
:ggggg : 3) LAST OPERAND FOR FPA IN D-REG
Egg%gg ;ADDD2, SUBD2(*,*) § ADDD3, SUBD3(*,%,%) C~FORK ENTRY
232232 138A: :
232233 ID_D.SYNC. : SEND ' AST CPERAND TO FPA
:32234 CACL, : SETUP RETURN ADDR FOR ASPC RTN
lu 138A. 0000,187D,1580,8C00.0000.,13FD ;ggggg IR0?.,  J/XD.C.02 - TEST FOR TWO ADDR TYPE
232237 13EA: ;00 : %% ASRC RETURNGO, MEM DST #+
:32238 D_ACCEL&SYNC,RCLT7I_D, : ACCEPT FPA RESULT IF RDY
U 13EA, 0AO01,067C,0:80,F988,0000,1574 :gggzg ATCEL?, J/XD.C.03 :
132241 13eB: ;0 : %% ASRC RETURNG1, REG DST **
232242 RC[TOJ LA, :
332243 Q_ACCELRSYNC, ; ACCEPT FPA RESULT iF RDY
) 138, 0000.067C.01D8,F980.0000.1474 ;ggszg ATCEL?, J/XD.B.01 : MERGE INTO DST/PRN & PRN+1 ROUTINE
132246 ;MULD2(x,*) & MULD3(*,*,%) C-FORK ENTRY
232247
;32248 138C: : H
232249 ID D.SYNC. : SEND LAST OPERAND TC FPA
;32250 ALD_0(A) , CLK.L3CC, ; CLEAR ALU CONDITION CODE
U 138C. 0003,007C.1580,8C00,0610,1288 :gggg; J/Xb.c.0i :
232253  :DIVD2(*,*) & DIVD3(* %,%) C-FORK ENTRY
:32254
;32255 1388: : :
232256 IC_D.SYNC, : SEND LAST OPERAND TO FPA
232257 ALD_0O(A), CLK.UBCC, : CLEAR ALU CONDITIONS CODES
U 1388, 0003,007C.1580,8C00.0010,1288 ;ggggg J/xB.2.01 :
232260 =00*x%+0 ; CALL CONSTRAINT BL.OCK
232261
;32262 XD.C.01:; :
232263 CALL, : SET UP RETURN FROM ASPC ROUTINE
U 1288, 0000,183D,0180.F800,0000,13FD ;ggggé IR0?,  J/XD.C.02 :
232266 =11xxx%0:00 : %% ASRC RETURNGO, MEM DST
232267 D_ACCEL&SYNC,RCLT?7]_D, : ACCEPT FPA RESULT IF RDY
U 12E8, 0A01,067C.0180,F988,0000,1574 :gsggg ATCEL?, J/XD.C.03 :
132270 ;01 ;%% ASRC RETURNG1, REG DST w+
132271 RCLTOJ_LA, :
) 132272 Q_ACCEC&SYNC, * ACCEPT FPA RESULT IF RDY
U 12E9, 0000,067C.01D8,F98G,0000.,1474 ‘%%5;2 CEND ATCEL?, J/XD.B.01 : MERGE INTO DST/PRN & PRN+1 ROUTINE




ZZ-ESOAA-124 0 :
?;:124 -MCR 600,1204]

o

13FD.

13FF,

1574,

1575,

1576,

1577,

1586,

1587,

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

FPA Interface
;32275
6

MIC [600,1204]

0A10,0678,C180,F938,0200,1574

F000,003F,01F0,F847,0000,0400

0A00,067C,0180,F800,0000,1574
0000,003C,01EC,F803,1800,1586
0006,003C,01€E0,F800,1800,14EA

0000,003C,01E0,F803,1800,1586

0A00.067C,0180,F800,0000,15B6

0000,063C.0180,F800,0000,15D5 ;32319

FPA Interface

14=Jan-82 15:30:
: (ADDD,SUBD ,MULD,DIVD)(2,3) = Memory destination

=1101 ;BRANCH ON NUMBER OF SPECIFIERS (BEN/ALU)

XD.C.02:;00
D_ACCEL&SYNC,
(r71,

=100
XD.C.03:

=110
XD.C.05:

C
14=Ja
16

VA_RC
ACTEL?,

LA XA TR X)

37%D.C.03

01

Q_IB.DATA,
LAB_ R(SP15,
CLR-IB. COND,

PC_PC+N,

MCT/ALLOW. IB.READ,
SUB/SPEC,J/ASPC.B

sBRANCH

[ FE TR TR FE PR N Y

ON FPA SYNC § FPA

;00
D_ACCELESYNC,

ATCEL?,
;01

J/XD.C.03

Q_D,VA_VA+4,
MSC/LOAD.ACC.CC,
J/XD.C.05

LR R PR XY

.10.

gsg/LOAD.ACC.CC.
J7xD.B.09

e NNy,

s :
Q D.VA_VA+4, M
M C/LOAD.ACC.CC H

n=-82
VAX11/780 H1crocode PCS 01,

Sequence 839
FPLA OE, WCS124 Page

Fiche S Frame C2

*% TWO ADDRESS TYPE =+
ACCEPT FPA DATA IF RDY

** THREE ADDRESS TYPE *=

GET SPECIFIER DATA FROM ISTREAM
LOAD LATCHES FROM BASE SPECIFIER
DISCARD BASE OPERAND SPECIFIER
STEP PC OVER IT

LET IB GEY NEEDED DATA

EVALUATE THE SPECIFIER

ERROR (BEN/ACCEL)
** FPA NOT FINISHED x*
ACCEPT FPA RESULT IF RDY
** GOT 1ST FPA RESULT »»

STORE 1ST HALF OF RESULT
LOAD PSL<CC>/ACC<LCC>

** FPA RSVD OPND + DIV (K #*

*x GOT IT & FPA EXCEPTION »=

1ST HALF OF RESULT TO MEM
LOAD PSL<CC>/ACC<CC>

:BRANCH ON FPA SYNC (BEN/ACCEL)

;00
D_ACCELESYNC,
ATCEL?, J/XD.C.05

®e Ve b,

;01
ACCEL?,

J/EXITD .MEM

** FPA NOT RDY **
ACCEPT 2ND HALF IF RDY

** GOT 2ND HALF OF RESULT »=

838




L,

15D5,

1507,

145¢C,

145E,
145F,
14FA,
14FB,

146E,

146F,
14FC,

14FD,

14FE,

150€E,

1510:

00G0.003C,0180,3000,0000,150E
0000.1A3C, 3DF0,2C00,0000,145C

0000,003C,01A8,F800,0000,14FA

001..,0038,0180,F988,0000,1284
0000,003C,0180,F800,0000,0062
0001,203C,0180,F800,1408,74FB
0GJ0,173C,0180,F800,0000, 146E

0818.0038,1980,F800,0000,14FC

€018,0038,F580,F98C,4000,1284
0000,003C,0180,3000,0000,14FD

0010,0036,0180,F938,0200, 14FE

€000,003C,0180,3004,4000,0062

0€10,0038,0180,F938,0200,1510

€000,003C,0180,3004,4000,0062

FPA Interface
14=-Jan-82

2Z-ESQAA=-124.0 ; FPA MIC [600,1204]
: PIW124.MCR 600,1204] MICRO2 1L(03)
: FPA  .MIC [606 1204] FPA Interface

Jan=82
15:30: 16 VAX11/
(ADCD,SUBD ,MULD,DIVD) (2,

=101
EXITD.MEM: ;101

780 M
3

CACHE_DLLONG],
J/EXTRA.D

211
Q_IDLPSL],PSL.V?
=1100

;1100
Q_Q.LEFT,J/UN.D.MEM

=110 ;1110

RCLT7] kL. 81.
J/FLOAT.FAULT

11N
J/IRD

UN.D.MEM:;

STATE _Q(EXP)

STATEO?
=1110

;1110
b_x[ZERO1,J/ENDITD

2111
PC_PC+1,CLR.IB.OPC,
RCLT7]_KL.AJ.,
J/FLOAT.FAULT

ENDITD: ==~

CACHE_DCLONG]

VA_RCLT7]

CACHE DCLONG] ,PC_PC+1,
CLR.IB.OPC,J7IRD™

EXTRA.D:;

VA_RCCT71,D_Q

CACHE DLILONG],PC_PC+1,
CLR.IB.OPC,J7IRD™

icrocode CS 01
- Memory destinaticn

Sequence 8«V
FPLA CE, WCS124

Fiche 5 Frame D2
. PCS 010

GOOD RESULT
WRITE SECOND PART OF ANSWER

EXCEPTION
Q GETS PSL, BRANCH OM V BIT

UNDERFLOW
ROTATE Q

OVERFLOW
LOAD OVERFLOW CODE

STATE GETS PSL

BRANCH ON PSL<fu>

PSL<fu>=0, IGNORE UNDERFLOW
PREPARE TO ZERO OUT DEST

PSL<fu>=1 TAKE UNDERFLOW FAULT
NEXT INST~JCTION
LOAD UNDERFLOW CODE

ZERO OUT SECOND HALF OF DEST
RESET ADDRESS

ZERO JQUT FIRST HALF OF DEST
PREPARE FOR NEXT INSTRUCTION

Page 839




E 2
2Z-ESOAA-124.0 : FPA  .MIC [600,1204] FPA Interface 14-Jan-82 iche 5 Frame E2 Se ce 841

: P1W124.MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 mcrocode : PCS 01, FPLA OE, WCS124 Page
: FPA  .MIC [600,7204] FPA Interface : MULL2 ( * ,REG)

gggg»g .T0C '* €PA Interface : MULLZ - ( * ,RE®)’’

332370 SRRRRRARRARRERE AT R AR RRAREARAAAAAAARAN AR RRARRER AR AR SRR

;32371

;32372 :DESCRIPTION:

;32373 :

232374 THIS FOUTINE ACCEPTS THE MAGNITUDE PRODUCT OF THE MULR AND MULD(PROD)
232375 :FROM (HE FPA. SINCE THE FPA CREATES AN UNSIGNED 64 BIT PRODUCT USING
232376 -32 GIT SIGNED OPERANDS, THE CP MICRO-CODE MUST CORRECT THE RESULT BY
232377 :SUBTRACTING OUT EFFECTS OF NEGATIVE SIGNS ON THE MAGNITUDE RESULT AND
: 32378 :CREATE THE PROPER SIGNED RESULT, SET THE CONDITION CODES, AND TEST
232379 :FOR JOVERFLOW.

;32381 .THIS ROUTINE OVERLAPS SETUP FOR THKE CORRECTION, EVALUATION OF THE 3RD
232382 ;SPECIFIER, AND DETERMINES WHICH CORRECTION SEQUENCE TO USE

;32383 :IN PARALLEL WITH THE FPA'S DOING THE MAGNITUDE MULTIPLY.

;32384 IT SAVES THE MULR /AND MULD(PROD) IN A FORM THAT CAN BE

;32385 :LATER USED AS SURTRAHEND OPERANDS TO CORRECT THE PRODUCT. IF THE

132386 MULTIPLY IS A MULL3, THE 3RD SPECIFIER IS EVALUATED USING THE ASPC ROUTINE.
322767 ;AND IT EXAMINES THE INPUT OPERAND SIGNS TO DETERMINE WHICH OF THE FOUR
;32388 ;CORRECTION SEQUENCES IS REQUIRED FOR THE MULTIPLY BEING DONE.

232390 :THE CORRECTIONS PERFORMED ARE:
: 1) SIGNS POSITIVE, NO CORRECTION

;32392 2) MULR(+), MULD/PROD(-); MAGNITUDE PRODUCT=MULR%(2xx32)
:32393 . 3) MULR(=), MULD/PROD(+); MAGNITUDE PRODUCT=MULD/PROD*(2+x32)
232394 : 4) MULR(=), MULD/PROD(~); MAGNITUDE PRODUCT=MULD/PROD*{2x*32)
;32395 “MULR* (2%x%32)

;32396

;32397 ;MULL ENTRIES:

232398

32399

232400 THE FOLLOWING SEVEN(7) ENTRIES INTO THE MULL INTERFACE ROUTINE ARE
ggﬁg; H SCATTERED THROUGH=-OUT THE FOLLOWING MICRO-CODE :

;32403 ; A~FORK: DIVFZ2 ,MULF2,MULL2(REG, REG)

ggzgg H NIVF2,MULF2 ,MULL2(S*#, REG)

;32406 B8-FORK: DIVF3, MULF3, MULL3(~, REG, REG)

:324.7 DIVF3, MULF3, MULL3(x, S*#, REG)

;32408 FULLZ(* REG)

232409

:32410 ; C-FORK: MULLZ2(x,

;%2611 MULL3(x, », =)

;2412

132413 ; NOTES: ''s"' ANY SPECIFIER

;32414 *'S*#'* SHCRT LITERIAL SPECIFIER

;32615 "REG’' GENERAL REGISTER SPECIFIER




F 2
ZZ-ESOAA-124.0 ; FPA_ _MIC [600,1204] FPA Interface 14~Jan~82 he 5 Frame

Fe Se ce 842

; PTW124.MCR 60012041 MICRO2 1L(03)  14=Jan-82 15:30:16  VAX11/780 H1crocode : PCS 01, FPLA OE, WCS124 Page 841
T FPA  .MIC [600,1204] FPA Interface : MULL2 - ( * ,REG)

2326416 :MULL2(*,R) B-FORK ENTRY

232417

132418

232419 ;STATUS ON ENTRY: 1) PROD/GENERAL REG<PRN>

132620 : 2) MULR OPERAND IN D-REG

132621 3) PROD OPERAND IN LAB

232422

132423

232424 122D: : 2

132425 RLR15] 0-LB, : SAVE ADJUSTED PROD OPERAND
U 122D. 000F ,0040,1580.BEF8,0000,1511 :ggzgg ID_D.SYNC : SEND LAST OPERAND TO FPA

132428 : :

132429 RCCTOJ_D-KC.13. : SAVE (MULR-1) OPERAND
U 1511, 0019.0000.0580.F980.,0030,1512 ;ggzgg N_AMX.Z_TST > SAVE PROD SGN IN PSL<N>

132437 ; :

132433 Q_LA, > PROD OPERAND TO Q-REG
[u 1512. 0000,003C.01C0,F900,0000,12F8 ;ggzgg LT_RCLCTO2 : LOAD LC WITH MULR-1

132436

:ggzgg =xx( :BRANCH ON FPA SYNC (BEN/ACCEL)

232439 X.MUL.1:;%%0 :

+32440 D_ACCELESYNC, : GET RESULT <31-00> IF RDY
U 12F8, 0A00,067C.0180,F800,0000,12F8 :;ggz; ATCEL?, J/X.MUL.1 :

135443 saw ;

132444 Q_ACCELESYNC, :  GET RESULT<63-32> IF RDY

132445 LAB_RLR15], : LOAD ADJUSTED PROD OPERAND IN LA
U 12F9. 0000.0D7C.01D8,FA78,0000,15€3 :ggﬁﬁg Q317 :

Eggzzg =011  :BRANCH ON Q31(BEN/SIGNS)

132450 Xx.MuL3: ;011 :  **MULD/PROD OPERAND SIGN=0 **

232451 R(PRN) D, > RESULT TO DEST REG

:32452 NeZ_ALD.VEC_0, ; SET N & Z PER RESULT, CLEAR C&V
U 15€3. 0001.1A3C.0180,F8D8,0050,1497 ;ggzgz PSLTN?. J/XMULS :

132455 2111 :  *«MULD/PROD OPERAND SGN =1 ##

232456 R(PRN) D, RESULT TO DEST REG

;32457 NgZ_ALD.VEC_0.
U 15e7, 0001,1A3C,0180,F8D8,0050,14A7 ;32458 PSLIN?, J/X7M0L11

Qe Ve W &

SET N & Z PER RESULT, CLEAR C8V




: FPA

U 1497,

U 145F,

U 15F6.

lu 15F7,

lu 1513,

U 1606,

U 1607,

U 1655,

U 1657,

U 1520,

ZZ-ESOAA-124 0 : FPA_ .MIC [600,1204]
: PIW124.MCR 600,1204

G 2
FPA Interface 14-Jan=-82 G2 Se
14-Jan-82 215 :30:16 VAX11/780 nlgrocodeG) PCS 01, FPLA OE, W(CS124

MICRO2 1L (03)

]
-MIC [600,12041 FPA Interface

C001,ED3C,31F0,2C04,4070,15F6

CC0D,ED10,31F0,2C04,4070,1606

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

0819,2030,6580,F800,0000,1513

0000,003C,3180,3C00,0020,0062

0€19.,2030,65C0.F800,0000,1655

F80C,003B,01F1,F857,1398,6000

0003,003C, 3180, 3C00,0050,0062

0€00,9003C.0180,F800,0000,1520

0000,003C. 3180,3€00,0020,0062

: 32459

=011
X.MULS:;0111

ALU_Q, SET.CCCINST),
Q_IDCCES],
CIR.IB.OPC, PC _PC+1,
D312, J/x.mul7

1N
ALU_Q+LB+1, D_Q,
SET-CCCINST) .
Q_IDLCES],
CCR.IB.OPC, PC_PC+1.
SIGNS?, J/7x.mul9

e Ve %o Ny, N,

.OR.K[.10]
X.MULS: ;

ID[CESJ D.
SET.V,
J/IRD

;110

oo-

_Q.0R.K[.101, D_Q
TNE.O0?2, J/X.mUC10
1

11
RD

e

=101

X.MUL10::101

IDCCESI_D,
ALU_0(AY,NEZ JALU.VEC_O,
J/IRD

11
D_Q

ID(CESJ D,

Se %o %o &,

Ve ®ew, N,

iche 5 Fframe

[ 4

MULR SGN=0, MULD/PROD SGN=0
TEST UPPER HALF FOR OVERFLOW
GET CP _ERROR STATUS REGISTER
SETUP FOR NEXT INSTR

MULR SGN=1, MULD/PROD SGN=0
CRESULT<63-32>+ (-MULD/PROD) +1]
TEST UPPER HALF FOR OVERFLOW
GET CP ERROR STATUS REGISTER
SETUP FOR NEXT INSTR

*%x RESULT SGN=0 #«
F INISHED

**QVERFLOW, POS RESULT SIGN =1 »»
SET EXCEPTION FLAG

RESTORE CES

GO TAKE EXCEPTION IF ENABLED

** QVERFLOW, NEG RESULT SIGN =0 w»
SET EXCEPTION FLAG

**GOOD RESUL T+
F INISHED

*%x JERO RESULT=*»
RESTORE CES REG TO ORGINAL CONTENTS
SET PSL<2>

CES CONTENTS WITH EXCEPTION FLAG SET

RESTORE CES
GO TAKE EXCEPTION IF ENABLED

e 843
Page 842




ZZ*E‘OAA-124 0 . FPA_ .mIC [600,1204]

; PTW124.MCR 600, 1204]
:FPA  .MIC [600,1204]

U 14A7, CC11,ED00,31F0,2C€04,4070,1606

{U 14AF, 0011,2008,01C0,F800,0000,1521

lu 1521, COOD.ED14,31F0,2C04,4070,75F6

MICRO2 1L (03)
FPA Interface

FPA Interface 14-Jan=-8?2 iche S Frame ’2 Seguence 844
14-Jan-82 15:30:16 VAX11/780 mcrocode PCS 01, FPLA OE, WCS124 Page 843
: MULL2 - ( * ,REG)
:3%;8; =0111  ;BRANCH ON PSL.N(BEN/PSL CC)
232509 X.MUL11: 0111 ¢ *% MULR SGN=0, MULD/PROD SGI.:1 =
: 3251 u_a-LC. _Q, :  [RESULT<63-32>-(MULR-1)]
;32511 SET CCCINST), : SET OVERFLOW IF RESULT<63-32>+1 NOT ZERO
: 32512 Q_IDCCES], : GET CP ERRDR/STATUS REG
;32513 CCR.IB.OPC, :
32514 PC_PC+1, :
;32515 SIGNS’ “J/%X.MUL9 :
232516
232517
32518 211 s %% MULR SGN=1, MULD/PROD SGN=T1 =+«
: 32519 Q_Q-LC-1 :  [RESULT<63-32>-(MULR-1)-1]
35350
;32522 ALU Q+LB, ;. [(RESULT<63-32>-rNILR) +(-=MULD/PROD) ]
;32523 SET. CC(INST) : SET OVERFLOW IF RESULT<63~32> NOT ZERO
;32524 Q_IDLCES], > GET CP ERROR/STATUS REG
232525 CCR.IB. OPC. ;
132526 PC_PC+1, :
$32527 D372,  “J4/x.MuL? :




I 2
72-ESOAA-126.0 : FPA  .MIC [600,1204] FPA Interface 14=-Jan-82 he 5 Frame I2 Seguence 845
; PIW124.MCR 60012041 MICRO2 1L(03)  14~Jan-82 15:30:16  VAX11/780 mcrocode : PCS 01, FPLA OE, WCS Page 844
S FPA  .MIC [606 1204] FPA Interface : MULL2, MULL3 = Memory destination
:3%;%3 .TOC '* FPA Interface : MULL2, MULL3 - Memory destination’’
139530
232531 1) IF (%,%), PROD ADDR/VA-REG
232532 - 2) MULR OPERAND/Q-REG
%%%2 : 3) PROD/MULD OPERAND IN D-REG
132535 sMULL2,3(%,%) & (*,%,%) C-FORK ENTRY
232536 1381: :
132537 i D.SYNC. > SEND LAST OPERAND TO FPA
lu 1381, 001F.2040,1580,BEF8,0000,1410 ;g%ggg RCR15]_0-D s SAVE 2'S COMPLEMENT OF MULD/PROD OPERAND
132540 =00%*x%0 ; CALL CONSTRAINT BLOCK
232541
132542 : ;
132543 RCCTOJ_Q-K[.1] :  SAVE ADJUSTED MULR
gggzg g AMX.Z_TS : SAVE MULR SGN IN °'N'
$32546 cALE : SET UP RETURN FROM ASPC ROUTINE
U 1410, 0019,3801,05E0.F98C,0030, 148D gggzg IRO?.  J/X.muL21 :
232549 =11%xxx(
$32550
232551 X.MUL19:;11xx%x0 :  %* ASRC RETURNGD, MEM DST =+
+39552 D_ACCELESYNC. :  ACCEPT ANSWER<31=00>/FPA
) $32553 LAB_RLR15], *  GET =(MULD/PROD OPERAND)
U 1470, 0A0O,0D7C.0180,FA/8,0000,1633 gggga Q317. J/X.MuL25 :
. b
$32556 ;1 xxnn] : %% ASRC RETURNG1. REG DST »+
132557 D_ACCEL&SYNC. *ACCEPT ANSWER<31-00>/FPA
U 1471, GA00,007C.0180,FA78,0000,1522 :gsggg LAB_RIR15] * GET -(MULD/PROD OPERAND)
32560 ;
+32561 ic_rerT03, + GET (MULR-1)
32562 Q ACCEL&SYNC, *  ACCEPT RESULT<63~32>/FPA
U 1522. 0000.0D7C,01D8,F900,0000,15€3 :gggg;. a312, J/X.MUL3 * MERGE IN (=,R) FLOW
132565
ggggg =1101 ;BRANCH ON NUMBER OF SPECIFIERS (BEN/ALU)
132568 X.MUL21::1101 ; %% TWO ADDRESS TYPE *»
U 148D, 0000.003C,0180.F800,0000,1523 :ggg% J/%X.MUL23 * WAIT, FPA NOT READY
:32571 ;1111 : %% THREE ADDRESS TYPE #«
232572 Q_IB.DATA, : GET SPECIFIER DATA FROM ISTREAM
232573 LAB_R(SP1), : LOAD LATCHES FROM BASE SPECIFIER
32574, CLRTIB. COND, > DISCARD BASE OPERAND SPECIFIER
$32575 PC_PC+N, : STEP PC OVER IT
132576 MCT/ALLOW. IB.READ, : LET IB GET NEEDED DATA
U 14BF, F000,003F.01F0.F847,0000,0400 gsg;g SUB/SPEC,J/ASPC .8 : EVALUATE THE SPECIFIER
32579  X.MUL23:: :
U 1523, 0000,003C,0180,F800,0000,1470 32580 J/X.MUL19 : WAIT, FPA NOT READY WITH RESULT




J 2
PA MIC [600,1204] FPA Interface 4~Jan-82 che 5 Frame J2 Sequence 846

ZZ-ESOAA-124 0 . F
: PIW124. HCR 6001 2 MICROZ2 1L(03) 4-Jan-82 15:30: 16 VAX11/780 mcrocode : PCS 01, FPLA OE, W(CS124 Page 845
: FPA MIC [600.1204 FPA Interface : MULLZ2, MULL3 - Memory destination
gggg% =011 :BRANCH ON Q31(BEN/SIGNS)
232583 X.MUL25::;011 ;s *%x MULD/PROD SGN=0 ==
: 32584 CACHE_DLLONG], : STORE RESULT<31-00> IN MEM DST
: 32585 ALU_ D> N&Z _ALU.VEC _0, ; SET PSL NRZ /RESULT
;32586 Q_ATCELESYNT, : GET RESULT<63-32>
: 32587 LT RC(TO] : GET (MULR-1)
U 1633, 0001,1A7C,01D8.3100,0050,1497 ggggg PSE N?, J/X.MULS :
232590 1M sx%x  MULD/PROD OPERAND SGN=1 wxtwxxx
: 32591 CACHE _DLLONG], : STORE RESULT<31-00> IN MEM DST
232592 ALU_D, N&Z ALU VEC_0, ,; SET PSL N&Z /RESULT
;32593 Q AfCELﬂSYNC : GET RESULT<63-32>
232594 LT _RCCTO]. : GET (MULR-1)

[u 1637, 0001,1A7C,01D8.3100,0050,14A7 ;32595 PS[ N?, J7x.MuL11




ZZ—ESOAA-124 0 : FPA_ .MIC [600,1204] FPA Interface 14-Jan=-82 he 5 Frame K2 Sequence 847
: P1W124.MCR 6001204] MICRO2 1L(03) 16-Jan-82 15:30:16 VAX11/780 mcrocode : PCS 01, FPLA OE, W(CS124 Page 846
P FPA .MIC [600.1204] FPA Interface (MULL, MULF, DIVF)(2.3) - (REG.REG) and (S*#,REG)
.ggggg .TOCU ' FPA Interface :+ (MULL, MULF, DIVF)(2.3) - (REG,REG) and (S*#_,REG)
232598 .DIVF2 MULF2 HJLLZ (REG,REG) A-FORK ENTRY
232599 'ENTRY QTATUS 1 MD/PROD IN GPR<SP1>
:32600 2) MULR OPERAND IN D-REG
32601 3) MULD/PROD OPERAND IN LA-REG
132602
;32603 1004: - H ]
U 1004, 001F,2600,0180.FAF8,0000,1673 ,g%ggg RIR15,_J-D,ACCEL?,J/X.0ML ; 2'S COMPLEMEN: OF MULR OPERAND
133606
232607 :DIVF2.MULF2 .MULL2 (S“#, REG) A-FORK ENTRY
:32608 ENTRY STATUS: 1) MULD/PROD<SP1>
609 2) MULR OPERAND IN Q-REG
:32610 3) MULD/PROD OFERAND IN LA-REG
32611,
32612 1000: : :
lu 1000, OC1F,0600,0180,FAF8,0000,1673 ,ggg%z RCR15]_0-Q,D_Q,ACCEL?,J/X.0ML : 2'S COMPLEMENT OF MULR OPERAND
32615
232616 ;DIVF3,MULF3,MULL3 (x,REG,REG) B-FORK ENTRY
;32617 :ENTRY STATUS: 1) MULD/PROD IN GPR<SP1>
:32618 2) MULR OPERAND IN D-REG
:32619 3) MULD/PROD OPERAND IN LA-REG
232620
:32621 1204: :
;32622 ID D.SYNC,R[R151_0-D, . SEND MULR OPERAND, 2°'S COMP OF MULR
U 1204, 001F ,2640,1580,BEF8.0000,1472 .ggggz ACl'EL".J/X oML :
;32625 =011
132626 X.0ML: :011
;32627 RCLTOJ_LA-KC.1], s SAVE MULD/PROD OPERAND -1
U 1673, 0018,0000,0580,F980,0030,1528 .ggggg N_AMX. 2 TST,J/X.0ML. 1A s SAVE MULD/PROD OPERAND SIGN IN PSL<N>
232630 2111 s ~xx NOT MULL, GO TO FLOATING RTN x=xx
;32631 RCLCTOJ_LA, . GET FPA RESULT IF READY,SAVE OPERAND
U 1677, 0000,003C,0180,F980,0000,14D2 %%g%% J/XF.A.01 :
32634
;32635 ;DIVF3,MULF3,MULL3 (x,S*# ,REG) B-FORK ENTRY
;32636 :ENTRY STATUS: 1) MULD/PROD IN GPR<SP1>
;32637 2) MULR OPERAND IN D-REG
;32638 3) MULD/PROD OPERAND IN Q-REG
;32639
232640 1200: : :
U 1200, 001F,2640,1580,BEF8,0000,1683 .%5&5 ID_D.SYNC,R[R15]_0-D,ACCEL? ;s LAST OP TO ACC,2°'S COMP OF MULR
232643 =011 ;011 H
132644 RCLTO) Q-K[.1],N_AMX.Z_TST, s SAVE RESULT -1, PSL<N> <= SIGN
U 1683, 0019,2000,0580,F980,0030,1528 .%ggzg J/X.0MC. 1A M
132647 21U ; =xx MULF OR DIVF INSTRUCTION =«
132648 RCUOJ LA, . GET FPA RESULT IF READY,SAVE OPERAND
U 1687, 0000,003C,0180,F980,0000,14D2 32649 J/XF.AS01 H




ZZ~ESOAA-1 24.0
: P1W124.MCR 600
; FPA

1528,
1314,

1315,

1693,

1697,

14C7,

14CF,
1686,
1687,

1529,

14D7,

14DF ,

152A,

€00’ 12041
MIC teoé 12041

0A00.067C,01E0,F900,0000,1314
0A00.067C,0180,F800,0000,1314

0000,007C.01D8 ,FA78,0000,1693
0001,1A3C,0180,F8C0,0050,14C7

0001,1A3C,0180,F8C0,0050,14D7

4001 ,ED3C,31F0,2C05,4070,16B6

4C0D,ED10,31F0,2€05,4070,1606
F80C,0038,01F1,F857,1398,6000
0819,2030,6580,F800.0000,1529

0000,003C,3180,3CC0,0020,0062

4C11,E000,31F0,2C05,4070,1606

0011,2008,01C0,F800,0000,152A

400D ,ED14,31F0,2€05,4070,1686

MIC [600 1204]
RO2 1L(03)
FPA Interface

FPA Interface 14~
14=-Jan-82 15:30:16
: (MULL, MULF, DIVF)(2.3)

32702

X.U’L.‘IA'

-Jan=-82 che S5 Frame
VAX11/780 Mvcrocode :

Q_D,D_ACCELESYNC,
LT_RCLT03,ACCEL?.J/X.0ML.1

L 4

o %

Qe Ve Ve O

%, e % % O

=xx()
X.0ML.1:;xx0
D_ACCEL®SYNC,ACCEL?,J/X.0ML.1
s xx]
o1 Q_ACCEL&SYNC.LAB_R[R151,Q31?
X.0ML3: ;011
R(SP1)_D.N&Z ALU. vzc 0,
PSL.N?7J/X.0RLS
;N
R(SP1)_D.N&Z _ALU.VEC_O.
PSL.N?,J/X.0RL11
=0111
X.0MLS::0111
ALU_Q,SET.CCCINST),
a_IBCCES].
CLR.1B0~1,PC_PC+2,D312,J/X.0ML7
21N
ALU_Q+LB+1,D_Q,
SET-CCCINST)?
Q_IDCCES],CLR. IBO-1,
110 PT_PC+2, SIENS?,J/X.MULY
X.0ML7: :110
IRD
;11
D_Q.0R.K[.10]
X.oM.8: ;
IDCCESI_D,SET.V,J/IRD
=0111
X.0ML11::0111
ALU_Q-LC.D_Q,

SET-CCCINST),
Q_IDLCES],CLR.IBO-1,
PC_P C+2,SiGNS?,J/X.MULY

1IN

Q_a-LC~1

Q+LB,

TCCCINST),
DLCEST,CLR. IBO-1,
PC+2,D517,J/X.0M7

ALU_
SET
Q_l
PT_

I FEA TR EFR N X

LX}

.

Se%e %o Ve N,

]

L2 gue e 848
PCS 01, FPLA OE, W(CS124 Page 847

- (REG.REG) and (S*#,REG)

GET RESULT IF READY
GET MULD/PROD-1

GET RESULT <31-00> IF RDY

: GET RESULT<63-32>, LA_ADJUSTED MULR

xx SIGN=0 **
RESULT TO DEST REG

**  MULR SGN =1 ==
RESULT TO DEST REG

MULD/PROD SGN=0, MULR SGN=0
TEST UPPER HALF FOR OVERFLOW
GET CP _ERROR STATUS REGISTER
SETUP FOR NEXT INSTR

MULD/PROD_SGN=1, MULR SGN=0
CRESULT<63=32>+(~-MULR) +1]

TEST UPPER HALF FOR OVERFLOW
GET CP ERROR STATUS REGISTER

** RESULT SGN=0 »»
FINISHED

**0VcRFLOW, POS RESULT SIGN =1 ==
SET EXCEPTION FLAG

RESTORE CES

*x MULD/PROD SGN=0, MULR SGN=1 ==
CRESULT<63=32>-(MULD/PROD-1)]

SET V_IF RESULT<63-32>+1 NOT ZERO
GET CP ERROR/STATUS REG

xx  MULD/PROD SGN=1, MULR SGN=1
[RESULT<63-32>-(MULD/PROD~1)~1]

L 3 4

C(RESULT<63-32>-MULD/PROD) + (-MULR) ]
SET V_IF RESULT<63-32> NOT ZERO
GET CP ERROR/STATUS REG

|
i




M2
ZZ-ESOAAr124 .0 . FPA  _MIC [600,1204] FPA Interface 14~san-82 he 5 Frame

M2 Se ce 849
s PIW124 .MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 H1crocode : PCS 01, FPLA (E, UCS134 Page 848
: FPA  .MIC [600.1204] FPA Interface : POLYF. and POLYD
:3%;82 .JOC '* FPA Interface : POLYF, and POLYD'’
132705 :THE FPA HANDLES DETECTION OF
232706 A) UNDER € OVERFLOW
1327207 B) RESERVED OPERANDS ON COEFFICIENTS
232708
:32709
1327210
:32211 ;POLYF C-FORK ENTRY
37 - D-REG=DEGREE OPERAND
.32;}2 : Q-REG=ARGUMENT OPERAND (ALREADY SENT TO FPA)
132715 i3c2: :
32716 ALU D.ANDNOT.K[.1FJ,WORD, * TEST FOR DEGREE GREATER THAN 31
U 13C2. 0C19.4024,8DE0,F800.0010.101A gggg CLK-UBCC,D_Q,Q_D,J/X.POLY1 * MOVE ARG TO D-REG, DEGREE TO Q-REG
132719
532720
:32721 ;POLYD C-FORK ENTRY
232722 - D-REG=DEGREE OPERAND
132723 : Q-REG=ARGUMENT OPERAND (L.0.), SENT TO FPA
gg;gl; : RCLTOJ=ARGUMENT OPERAND (H.0.). SENT TO FPA
35756 i385: ;
232727 ALU D.ANDNOT.K[. 1FJ.WORD, : TEST DEGREE FOR GREATER THAN 31
U 1385, 0C19,4024,8DEQ,F800,0010.1528 :gg;gg CLKZUBCC,D_Q,Q_D * MOVE ARG(L.0.) TO D, DEGREE TO Q-REG
32730 : :
U 1528, 0810.0038,0180.F900.,0000,101A %5;%} D_RCLTO] : MOVE ARG(HO) INTO D-REG
135733
;32734 =00xxnnr
232735 X.POLY1:;00%s5xxx :
32736 CALL.ALU_D.MSC/CHK.FLT.OPR, : TRAP IF ARG IS RESERVED OPERAND
U 101A, 0CO1.013D.0180.F800,0800,132¢C gggg 0_0.22,J7X.POLY3 : WAS DEGREE RESERVED OPERAND?
233730 17annan;llanans ; *xx RETURN 60 FROM ASPC *#+
132740 RCLT2] Q.OXTCBYTE],CLK.UBCC,  : SAVE DEGREE IN RC<2>, CHECK SOR O
U 107A, 0003.A03F.0180,F990.0010,1048 §§;ﬁ} SUB/SPEC * ADVANCE DATA TYPE TO SINGLE OR DOUBLE
232743 1048: :
232744 DLLONG] CACHE.RCLT3] _D+K[.4], : GET COEFFICIENT, ADVANCE TABLE ADDRESS
U 1048, 0019.0114,1180,4198,0000,1334 gs;zg 27.J/X.POLY? : WAS DEGREE=0?
132747 =0
:32748 X.PCLY3::0 ; *xx DEGREE GREATER THAN 31 *»
U 132C. 0000,003C.0180,F800.0000,0106 :gg;gg J/RSVOPR : TAKE RESERVED OPERAND TRAP
135751 ;01 ; wxx DEGREE OPERAND OK %*+
32752 Q IB.DATA,LAB R(SP‘I) LAB_R(SP1),: EVALUATE TABLE ADDRESS SPECIFIER
132753 CCR.IB.COND.PT PC+N :
132754 MCT/ALLOW. 18.READ, ;

U 132D. F000,003F,01F0,F847,0000,0400  :32755 SUB/SFEC,J/ASPC.B




Z-ESOAA~124 0
: PIW124 . MCR 600
; FPA

14E4,

TQES'

14E€¢,

14E7,

14EF,

1334,

1335,

16BE,

168F,

16C6,

16C7,

16CE.

16CF,

152(::

‘15043
-MIC [606 1204

0010,0678,15C0,8018,0000,14E4
0019,2114,1180,4198,0000,1334
0010,0678,15C0,8D18,0000,14E4
0000,003D.ED8O, F800,1884,7535
0019,2154,1180,4198,0000,1334

0010.0€38,01C0,F913,0000,16BE

0010,0838,01€0,F918,C000,16D6

0019,A800,0580,F990,0010,16C6

0000,003¢.0180,F800,0000,121C

0G10.0678,15C0,8D18,0000,14E4
0010,0678,15C0,8D18,0000,16CE
0000, 067C,1580,8C00,0000,16CE

0019,2014,1180,4198,0000,152C

0010,0678,15C0,8D18,0000, 14E4

MIC [600 1204]
RO2 1L(03)
FPA Interface

N 2
FPA Interface 14-Jan-82 iche

LOAD.ACC.CC,SC_K[.181.
CALL,J/X.POLY4D

L X F Y

=1111 ;11N
ACF/SYNC,DLCLONG] CACHE,
RCLT31_Q+KL.41,27.J7X.POLY?

=0

X.POLY7::0 :
VA_VA+4,Q RCCT2,
INTERRUPTREQ?, J/X.POLY9
21 :
Q_RCLT3],VA_VA+4,DBL?,J/X.POLY20;

=110

X.POLY9::;110 :
RCLT2]_Q-~K[. 1J CLX.UBCC,BYTE,
DBL?,J7X.POLY11 :

11 :
J/POLY. INT ;

=110
X.POLY11:

;110 :
Q_RCLT31.ID D.SYNC, :
ATCEL?,J/X.POLYS :

1

RCLT3],1D_D.SYNC,ACCEL?
=110

2110
.ID_D.SYNC,ACCEL?,J/<.>
21

1
DLLONGI_CACHE ,RCLT3]_Q+K[.4] H

o RCLT3],VA_VA+4,
10_D. SYNC,ATCEL?.J/X.POLYS :

;. ADVANCc TAB, C.' .

S Frame N2 Se 50
14-Jan-82 15:30:16 VAX11/780 mcrocode PCs 01, FPLA 0E, WCS124 Pags 849
: POLYF, and POLYD
=0100
X.POLY5:; 0100 s #*xt BASIC SYNC LOOP xtx
Q_RCLT31,ID_D.SYNC, ; GET TABLE ADDRESS, COEFFICIENT TO FPA
AtCEL’.J/X POLY ;s DID FPA TAKE IT?
;0101 s *~x FPA TCOK IT & LAST ONE OK w*»
DLLONG] CACHE ,RCLT3]_a+k[.41, > GET NEXT COEFF, ADVANCE TABLE ADDRESS
2?,J/X.POLY7 ; WAS DEGREE=0?
;0110 s *xx EXCEPTION ON LAST COEFFICIENT =xx
Q_RCLT3]1,ID_D.SYNC, . GET TABLE ADDRESS COEFFICIENT TO FPA
AtCEL’,J/X POLYS ¢ D.) FPA TAKE IT?
20111 sxx  EXCEPTION ON_LAST CCEFFICIZNT xxx

LOAD PSL<CC>S, '27' TO SC
GO AND HANDLE EXCEPT

s *%xx RETURNY, UNDERFLOW RETURN »*x
5 TELL FPA_TO PROCEED, GET NEXT COEFF
- ADVANCE TABLE ADDRESS, WAS DEGREE=0?

sxk  —GRee NEQ 7
DEGREE

;: GO & CHECKr FO&. ..«iERRUPY REQUEST
: xx%x POLY DONE =xx

Q GET TAB ADDR, ADVANCE vAB ADDR IN VA

xxx NO INTERRUPT =«
SET ALU.Z IF ZERO, DEC DEGREE BY ONE
GO CHECK FOR POLYD

*xx%x INTERRUPT PENDING »=»»

*x%x SINGLE PRECISION wxx
GET TAB ADDR 0P, SEND COEF TO FPA
DID IT GET IT?

s *%%x DOUSLE PRECISION w»xx
; GET TABLE ADD, SEND 1st HALF TC FPA

c WAIT FOR FPA RESPONSE
; GIVE FIRST HALF TO FPA (H.0.)

xxx FPA TOOK T wxx
INCREMENT TABLE ADDRESS

GET TABLE ADDR OPERAND
SEND COEFFICIENT TO FPA




8 3
ZZ-ESOAA-lZlo s FPA_ _MIC [600,1204] FPA Interface 14-Jan-82 iche 5 Frame eguen e8

: PIW124 .MCR 600 1204] MICROZ2 1L(03) 14~Jan-82 15:30:16 VAX11/780 mcrocode : PCS 01, FPLA 0E, wW(S1 Page 850
: FPA  .MIC [600,12042 FPA Interface : POLYF, and POLYD
;32811 ;POLY DONE
;32812 =110
;32813 X.POLYZ20:
;32814 110 s *»* SINGLE PRECISION *»xx
;32815 ID_DENO.SYNC.POLY.DONE, : SEND CUEr TO FPA, SEND POLYDONE SIGNAL
U 16D6, 0000.06FC,1700.8C00,0000,14F4 ;ggg}f; ACTEL?.J/X.POLY21 ; DID IT GET IT?
;32818 ;1N s *x* DOUBLE PRECISION wxx
U 16D7, 0000.06FC,1700,3C00,0000,16DE :ggg}g ID_DENO.SYNC,POLY.DONE,ACCEL? ; GIVE 1st HALF TO FPA, SEND DONE SIGNAL
;32821 =110 :110 ; WAIT FOR FPA RESPONSE
:32822 ID_DENO.SYN(. ,POLY.DONE, ; GIVE 1st HALF TO FPA, SEND DONE SIGNAL
U 16DE, 0000,06FC,1700,8C00,0000,16DE %Sggz ACTEL?,J/<.> :
;32825 ;11 ; **% FPA TOOK IT wax
U 16DF, 0019,2014,1180,4198,0000,152D :ggggg DCLONG]_CACHE ,RCLT3]_Q+K[.4] : INCREMENT TABLE ADDRESS
;32828 H
132829 VA VA4 : UPDATE VA-REG
;32830 Q_RCCT33, ; GET TABLE ADDR OPERAND
: 32831 ID_DENO.SYNC, ; SEND COEFFICIENT TO FPA
U 152D. J010.06F8,174C.BD18,0000,14F4 :ggggg POLY.DONE . ACCEL ?,J/X.POLY21 ; DID IT GET IT?
. D
:3283% =0100
;32835 X.POLY21:
;32836 :0100- ; wxx BASIC SYNC LOOP *#x
;32837 Q RCLT31, : GET TABLE ADDRESS
;32838 15 _DENO.SYNC, ; SEND COEFi YCIENT TO FPA
;32839 POLY.DONE, ; SEND POLY DONE TO FPA
U iafF4, 0010,06F8,1740,8D18,0000.14F4 gggz? ACCEL?,J/X.POLY21 ; DID FPA TAKE IT?
;32842 ;0101-—- ; *%x FPA TOOK IT & LAST ONE OK *ww
;52843 D_ACCELE&SYNC. ; GEV FIRST WALF OF RESULT
132844 ACU_RCCT2].,LK.UBCC, s SET ALU.Z IF NO UNDZRFLOW
U 14F5, 0A10,0678,0180.F910.0010,1534 ;gg%g ACCEL?,J/X.POLY31 : DID IT SET IT?
;32847 :0110- ~=; wxx EXCEPTION ON LAST COEFFICIENT xxx
;32848 Q RCLT3], ; GET TABLE ADDRESS
;32849 1D_DENO. SYNC, ; SEND COEFFICIENT TO FPA
232850 POLY.DONE, ; SEND POLY DONE TO FPA
U 14F6, 0010,06F8,1740,8D18,0C00,14F4 ;gggg} ACCEL?,J/X.POLY21 : DID FPA TAKE IT?
;32853 ;0111 ; *x* EXCEPTION ON LAST COEFFICIENT %%«
132854 LOAD.ACC.CC,SC_K[.1B]. ; LOAD PSL<CC>S, '27' TO SC
U 14F7, 0000,003D,ED80,F800,1884,7533 :ggggg CALL ,J/X.POLY4D ; GO AND HANDLE EXCEPT
:32857 =1111 1111 ; **x RETURNC, UNDERFLOW RETURN %%
132858 ACF/SYNC, ; TELL FPA TU PROCEED
U 14FF, 0010,0078,0180,F910,0010,1534  :32855 AL''_RCLT2],CLK.UBCC,J/X.POLY31 ; SET ALU.Z IF NO UNDERFLOW




L

27-ESOAA-124.
: P1W124.MCR
: FPA

1534,

1535,

1536,

1537,

153F,

16E6,

16E7,

16EE,

16EF,

1525,
1527,

152F,

0 :F
60012041
MIC [600.1204]
0A00,067C.0180,F800,0000, 1534

0000,083C,0180,F800,1800,16E6
0000,003D,ED8BO,F800,1884,7533
0000,003D,ED8BO.F800,1884,7533
0818,0038,19F8,F800,0050, 16E6
0000,063C.0180,F918,0000,1525
0000,067C,01D8,F800.,0000, 16EE

0000.,067C,01D8,F800,0000, 16EE

0000,063C,0180,F918,0000,1525

0010,0038,0180,FA98,0000, 152
0000,003D,€ED80,F800,0084,7533

0F01,203C,01F8,FA98,0000,152€

PA_  .MiT [600,1204]
MICRO2 1L(03>
FPA Interface

FPA Interface

32860
32

4-Jan-
-Jan-82 15:30: 16
: POLYF, and POLYD

sPOLY DONE CLEANUP ROUTINE
=0100 ,
X.POLY31:

Fiche

82
VAX11/780 Microcode

;0100
D_ACCEL&SYNC,ACCEL?,J/X.POLY31

e %o

;0101
LOAD.ACC.CC,DBL?,J/X.POLY33

;0110

TR X)

LOAD.ACC.CC,SC K[.1B1,
CALL,J/X.POLY4D

;0111

Ve 0y %

LOAD.ACC.CC,SC_K[.18],
CALL.,J/X.POLY4D

“e Ve

Ve %o Oy

Ve Ve

Se e

> KAX%X

S Frame (3 Seguence 852
: PCS 01, FPLA OE, WCS124

xxx WAIT LOOP =
ACCEPT H.0. RESULT

*xx GOT H.O0. RESUT £ 0K »xx
LOAD PSL<CC>S

L 4 2 ¢

LOAD PSL<CC>S, '27' TO SC
GO AND HANDLE EXCEPT

LOAD PSL<CC>S, *'27° TO SC
GO AND HANDLE EXCEPT

sx%x  UNDERFLOW RETURN »x«
RESULTS GET ZERO
SET PSL<cc>'S

xxx SINGLE PRECISION *w+
PREFETCH TABLE ADDRESS

xx%x DOUBLE PRECISION ##*
ACCEPT 2ND HALF (L.0.)

; *xx WAIT LOOP ##w

. ACCEPT 2ND HALF (L.0.)

=111 ;1111
D_kCZER01,Q_0,
NBZ_ALU.VEC~0.D _KLZERO]
=110
X.POLY33:
;110
LC_RCLT3],ACCEL?,J/X.POLY37
111
Q_ACCEL&SYNC,ACCEL?
=110 :110
Q_ACCELRSYNC,ACCEL?,J/<.>
111
LC_RCLT3],ACCEL?
=0101
X.POLY37:
:0101
RCR3J_LC,J/X.POLY38
;01N
SC_K[.1B],CALL,J/X.POLY40
=111 ;1111
RCR3J_Q,D0_0,Q_0

xxx GOT OND HALF <%
GET TAB ADD,OVERFLOW OR UNDERFLOW?

xx%x NO EXCEPTIONS =#xx
LOAD TABLE ADDRESS

*x%x EXCEPTION *xx

RET HERE IF UNDERFLOW WITH PSL<FU>=0
R3 GETS TABLE ADDRESS AND ZERO ANSWER

EXCEPTION ON_LAST COEFFICIENT w=x

EXCEPTION ON_LAST COEFFICIENT wxx

Page 851




D 3

2Z-ESOAA=124.0 ; FPA_  .MIC [600,1204] FPA Interface 14-Jan-82 . Fiche 5 Frame D3 Sequence 853
: P1W124.MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15:30:16  VAX11/780 Microcode : PCS 01, FPLA OE, W(CS124 Page 852
; FPA  _MIC [600,1204] FPA Interface : POLYF, and POLYD

:3%382 X.POLY38:
U 152, 0001,003C.0180.FA80,0000,1530 335385 RCROI_D : STORE FIRST PART OF ANSWER

132909 : :
U 1530, 0018,0838.,1980,FA90,0000,16F6 :ggg}g RCR21_KCZERO],DBL? : 2ERO REGISTER 2

232912 =110  :110 : SINGLE PRECISION

;32913 RCR1]_K[ZERO], :
U 16F6, €018,0038,1980,FA8C,4000,0062 :ggg}% CLR.IB.OPC,PC_PC+1,J/IRD :

132916 ;111 : DOUBLE PRECISION
U 16F7. 0018.0038.1980.FAAQ.0000,1531 :ggg}g RLR4J_KLZERO] : ZERO REGISTER 4

132919 : :
U 1531, 0018.0038.1980.FAA8.0000.1532 :ggggg RCRSJ_KLZERO] : ZERO REGISTER 5

132922 : :

232923 RIR1Z Q : STORE LOW ORDER OF RESULT

lu 1532, €001,203C.0180.FA8C.4000.0062 :3292% CLR.IB.OPC.PC_PC+1.J/IRD :




ZZ-ESOAA-124 0
: P1W124 . MCR 6001204

: FPA

1533,

1538,

1539,

1340,

1341,

154D,

154F,

155D,

155F,

153A.,

1538,

FPA .MIC [600,1204]

-MIC 600, 12043

0000,003C,5DF0,2C00,0000,1538
0001,2024.0180,F800,0010,1539
0000,013C.3DF0,2C00,0000, 1340
0000,003¢,0180,F800,0000,0106
0019, 3A34,3180,F800,0082, 154D
0000, 123C,0180,F800,0000, 155D

0018,0038,0180,F988,0000, 1284

0818,0038,4580,F800,0000,153A

0018,0038,F580,F988,0000, 1284

0010,0038,5D80,3D010,0010,1538

0010,003A,01C0,F918,0000,0009

FPA Interface
MICRO2 1L(03) 14=-Jan-82

FPA Interface

14~
15:30:16
: POLYF, and POLYD

sPOLY EXCEPTION SETUP ROUTINE
X.POLY40:

Q_IDLACC.CS]

ALU_Q.ANDNOT . MASK , CLK. UBCC

Q_IDLPSL], Z?

;0
J/RSYOPR

21
SC_Q.AND.KL.40],PSL.V?

=101 ;1101

EALU? ,J/X.POLY43

211N
RCLT7]_KC.8],J/FLOAT.FAULT

=1101
X.POLY43:

b

2110

_K[ 80001 ,0/X.POLY45
1111

RCLT7] KC.AJ,J/FLOAT.FAULT
X.POLYQS'

ALU Rf[T(] (Lk.uBCC,
IDCACC.CSI_D

Q_RCLT3],RETURNY

Jan-82 Fiche 5
vAX11/780 Microcode :

Frame E3 S ce 854
PCS 01, FPLA CE. UC8134

GET FPA STATUS/CONTROL REG

SET ALU<Z> IF NO RESERVED OPERAND

* GET PSL IN CASE IT IS UNDERELOW

Ve 0o Ve Vo Yo %

e N

e Oy

Ve 9

RESERVED OPERAND
OVERFLOW OR UNDERFLOW
ISOLATE PSL<fu> FOR UNDERFLOW

UNDERFLOW
SEE IF PSL<fu> IS SET

OVERFLOW
LOAD OVERFLOW FAULT CODE

; PSL<fu> IS 0

VALUE TO RESET ACC.CS REG

PSL<fu> IS 1
LOAD UNDERFLOW CODE

UNDERFLOW *%®xxws
SET ALU.Z IF DEGREE EQ ZERO
RESET FPA STATUS AND CNTL RES

: GET TABLE ADDRESS, RETURN TO CALLER

Page 853




F 3
Z2-ESOAA-124.0 ; FPA  .MIC [600 1204] FPA Interface 14-Jan-82 5 Frame eguen e 855
s PTW124 .MCR 600 1204] RO2 1L(03) 16-Jan-82 15 30:16 VAX11/780 Htcrocode PCS 01, FPLA 0E, WCS1
: FPA  .MIC [£600.1204 FPA Interface

:32963 .T0C '* FPA Interface : EMODF’’

854

;32968 EMODF (56) MULR.RF, MULRX.R8, MULD.RF, INT.WL, FRACT.WF

232969 SARKAAARRAXRPAAAXERARAAARRARAXRAARAARARARARRREXRRRRARRARRARRRANS

;32971 ;THIS ROUTINE PROVIDES THE CPU INTERFACE TO THE FPA WHICH IS USED
;32972 ;70 DO THE FRACTION MULTIPLY FOR EMODF. WHILE THE FPA IS

232973 :MULTIPLYING THE FRACTIONS, THIS ROUTINE ADDS THE

232974 EXPONENTS, CHECKS FOR RESERVED OPERANDS, CHECKS FOR A ZERO RESULT,
232975 ;ACCEPTS FROM THE FPA THE RESULTS OF THE FRACTION MULTIPLY, AND
;32976 .SETS=UP THE STATE NEEDED TO MERGE INTO THE BASIC EMODF FLOWS.
;32977 ; IT THEN TRANSFERS CONTROL TO THE BASIC ROUTINE WHICH CONVERTS
;32978 :THE RESULT INTO ITS RESPECTIVE INTEGER AND FRACTION PARTS.

:%2980 'EMDF ENTRY CONDITIONS:
:32982 :ENTER WITH Q = MULR.RF, D = MULRX.RB AT C.FORK.
;32983

13298% 13C8:
232985 X.EMODF:;

U 1569, 0F00,008C,18F8,F800,0084,76FF ;33017 J7X .EMDF 5

132986 ID_D.SYNC, : SEND MULTIPLIER EXTENTION TO FPA
132987 ALD 0 :
;32988 SC U(EXP) : MUL'IER EXP
;32989 SS_ALUI1S, : MUL'IER SIGN
132990 CHR.FLT.OPR, ; CHECK FOR -0
132991 CALL, INTERRUPT.REQ?, :
U 13C8. 0001,2E7D.1581.8C00,0388,637E gggg J/SPEC : GO GET M°'CAND
;32994 13p8: ; -~:; RETURN FROM ‘'SPEC’’
132995 ID D.SYNC, : SEND M'CAND TO FPA
: 32996 ALD D :
132997 FE B(Exp) CLK.UBCC. : M'CAND EXP
132998 SS”SS. XOR.ALU158SD ALU‘IS.: SS GETS RESULT SIGN
132999 CHR.FLT.OPR, : CHECK FOR -0
U 1308, 0001,007C,1585,8C00,0918,753C %%gg? J/X . EMDF 1 :
;33002 13DA: ; RETURN FROM °‘SPEC’’
:33003 ID D.SYNC, : SEND M'CAND TO FPA
: 33004 ALJ D, :
;33005 FE_B(EXP),CLK.UBCC, ; M°'CAND EXP
;33006 SS”SS. XOR.ALUT58SD ALU1S. SS GETS RESULT SIGN
U 13DA, 0001,007C,1585,8C00,0918,753C ;33007 CHR.FLT.OPR ; CHECK FOR -0
:33008 =;END
;33009
:33010 X.EMDF1:; :
;33011 SC_SC+FE, : SC GETS SUM OF EXP'S
U 153C, 0000,123C.0180,F800,0080,9569 ;ggg}g EALU? : M'IER OR M'CAND = 0?
;33014 =1001 ;00 : MULD/PROD = O (M'IER IS 0)
;33015 SC_K[ZERO], Q _0, 0_0, :
33016 TRAP.ACCL1]S, * ABORT FPA




2Z-ESOAA=124. 0 s FPA
: PIW124.MCR 600,1204]

MICRO2
: FPA  .MIC [60() 1204

ju 1568, 0000,003C,4180,F800,0084,B6FE
U 156D, OF00,008C,18F8,F800,0084,76FF

U 156F, OF00,008C,18F8,F800,0084, 76FF

“U 16FE, 0A00,067C,0180,F800,0000,16FE

U 16FF, 0003,003C,41FC,F988,00D4,B02E

.MIC [600,1204]
1L(03)
FPA Interface

FPA Interface

14-
14-Jan~82 15 30: 16

.0
SC_SC-k[.801,
J/X.EMDF3

;10

S$C_KCZERO], 0_0, D_O,
TRAP.ACCL1],
J/X.EMDFS

N

SC_KCZERO], _0, D_O,
TRAP.ACCL1S.
J/X.EMDFS

=;END

=110

X.EMDF3::00
D_ACCEL&SYNC,
ATCEL?, J/X.EMDF3

X.EMDF5:;01

SC_SC-K[.801,
RCCT13_0,N&Z_ALU.VEC_O.
SD_SS, Q_0,”
J/7EMODF .6

n-82
VAX11/780 Htcrocode

LXA R I

Ve Ne 8y %,

Ve 0o W b,

cBRANCH ON FPA SYNC SIGNAL (BEN/ACCEL)

Soe Ve Oy

Ve Ve %y %0 N,

iche 5 Frame

G3 Se 56
PCS 01, FPLA QOE, WCS124 Page 855

MULD/PROD .NE. 0
SAVE EXP WITH BIAS ADJUSTED

MULD/PROD = 0 (M*IER, M'CAND ARE 0)
ABORT FPA

MULD/PROD = 0 (M*CAND IS O)

ABORT FPA

GET FRACTION IF READY(H.O.)

REMOVE BIAS FOR CONVERT RTN
SET PSL<2>

MERGE INTO NORMAL EMODF FLOWS

U |




s FPA

U 1386,

|lu 10c8.

U 1008,
U 10DA,

U 153D,

U 153€E.

ZZ-ESOAA=124.0 . FPA_ . MIC [600,1204]
: PIW124 .MCR 600,1204]

MICRO2 1L (03)

MIC [600,1204] FPA Interface

0010.0078,1581,8000,0883,10C8

0000,0£3D,0180,F800,0000,137€

0010.,0078,1585,8010,0993,153E
0810,0038,01€0,F910,0000., 153D

0¢00,907C,1580,8C00,0000,10D8

0000,123C,0184,F800,0080,9589

14-JanEB2 15:30:16 VAX11/780 H1crocode PCS 01, FPLA OE, wWCS124

.TOC ‘' FPA Interface : EMODD'*

H 3
FPA Interface 14-Jan=-82 iche 5 Frame H3 gnnce 857

sEMODD (74) MULR.RD, MULRX.RB, MULD.RD, INT.WL, FRACT.WD

AR ARRAAARARRAAR AR A AN RAARAARANRARARARRRTARARFARRARARAARAR AR CRANRL

sTHIS ROUTINE PROVIDES THE CPU INTERFACE TO THE FPA WHICH IS USED
sTO DO THE FRACTION MULTIPLY FOR EMODD. WHILE THE FPA IS
SMULTIPLYING THE FRACTIONS, THIS ROUTINE ADDS THE

sEXPONENTS, CHECKS FOR RESERVED OPERANDS, CHECKS FOR A ZERO RESULT,
sACCEPTS FROM THE FPA THE RESULTS OF THE FRACTION MULTIPLY, AND
sSETS=UP THE STATE NEEDED TO MERGE INTO THE BASIC EMODD FLOWS.

s _IT THEN TRANSFERS CONTROL TO THE BASIC ROUTINE WHICH CONVERTS
sTHE RESULT INTO ITS RESPECTIVE INTEGER AND FRACTION PARTS.

<EMODD ENTRY CONDITIONS:
:'ENTER WITH <RC 0, @> = MULR.RD, D = MULRX.RB AT C.FORK.
1386:

m D.SYNC, > SEND MULTIPLIER EXTENTION TO FPA
sc “RCCTOI(EXP), > MUL'IER EXP
S”ALU1S, * MUL'IER SIGN

ch FLT.OPR ; CHECK FOR -0

=0xx0x . 2
CALL, INTERRUPT.REQ?, &

1aage J/EMODD . SPEC * GO GET M'CAND

X.EMDDO: ; : RETURN WITH MULD IN <RC 2, D>
in_ o smc > SEND M'CAND TO FPA
FETS : MUL'ER EXP TO FE-REG
sC Rctmcexp) CLK.UBCC,: M°'CAND EXP
SS”SS.XOR.ALU15€SD_ALUTS.: 'SS GETS RESULT SIGN
CHR.FLT.OPR, ; CHECK FOR -0
J/X.EMDD1 :

=1%xxlx H K
O_RCCT2], Q_p * REFETCH FIRST HALF OF M'CAND
Ip_D.SYNC, D.Q, - SEND FIRST HALF OF M'CAND
J/R.EMDDO :

X.EMDD1:; :
SC_SC+FE, SD_SS, - SC GETS SUM OF EXP'S
EACU? : MIER OR M'CAND = 0?

856




27-£S0AA-124.0
: FPA

: FPA
; PIW124.MCR 600,1204]
-MIC [£600.1204]

1589, 0F03.003C.19¢8,F800,00D4,770F

1588, 0000,003C,4180,F800,0084,8706

158D, 0F03,003C,19F8,F800,00D4,770F

158F, OF03,003C.19F8,7800,00D4,770F

1706. 0A03,067C,0180,F800,0050,1706

1707, 0003,067C,01D8,F800,0050,170E

170€, 0003,067C,01D8,F800,0050,179€

170F, 0007,208C,64F8,F990,1404,7041

MIC [600,1204]
MICRO2 1L(03)
FPA Intertace

FPA Interface

: 33092

h cd b e sud b b e onad
O CONOWNE NN —

5 Frame Se

14-Jan-82 13
14-Jan-82 15 30:16 VAX11/780 H1crocode PCS 01, FPLA OE, WCS124

=1001 ;00 : PROD = 0 (M*IER IS 0)
sc K[ZERO] .00,
0_0(A) niz U.VBC 0, : SET PSL<Z> AS ENTRY FLAG TO BASIC CODE
/XTEMDD? :
:01 : PROD .NE. 0
SC_Sc~k[.803, > SAVE EXP WITH BIAS ADJUSTED
J/R.EMDD3 :
:10 : PROD = 0 (M'IER, M'CAND ARE 0)
gléu ng NB&Z ALU.VEC_O, - SET PSL<Z> AS ENTRY FLAG TO BASIC CODE
J/REMOD7 -~ " %
;11 : PROD = 0 (M°CAND IS 0)
SC K[ZERO] .00, :
ALU_0(A) niz U.VBC 0, ; SET PSL<Z> AS ENTRY FLAG TO BASIC CODE
J/XTEMDD? :
=;END
=110  ;BRANCH ON FPA SYNC SIGNAL (BEN/ACCEL)
X.EMDPD3: ; 00 :
ALU_O(A) ,N&Z_ALU.VRC_O, - SET PSL<Z> AS ENTRY FLAG TO BASIC CODE
D_ACCELESYNCS ; GET FREGCTION IF READY(H.O0.)
ATCEL?.  J/X.EMDD3 H
;01 2
ALU_C(A) ,N&Z_ALU.VRC_0, : SET PSL<Z> AS ENTRY FLAG TO BASIC CODE
Q_ATCELZSYNC: s GET FRACTION(L.O.)
ATCEL?, J/X.EMDDS :
=110  ;BRANCH ON FPA SYNC SIGNAL(BEN/ACZEL)
X.EMODS : ; 00 :
Q_ACCELESYNC, ; GET FRACTION IF READY
ACU_0(A) ,N&Z_ALU.VEC_O. : SET PSL<Z> AS ENTRY FLAG TO BASIC CODE
ACCEL?, J/X.EMDDS :
X.EMDD7: ;01 :
STATE K[.103, ¢ SET FLAG FOR PO OVERFLOW
RCLT2T a 0. : SAVE FRACTION (L.0.)
TRAP. Atrfu :  ABORT FPA

J/EMODD .2 ; MERGE INTG NORMAL EMODD FLOW

ience 858

Page 857




27-ESOAA~-124.0
: g;:124.HCR 600

1302,

1540,
1306,

1308,

1309,

130A,

1308,

130C,

136C.

130D,

130F,

s F
1204]
-mIC £600.1204]

0C01,203C,01E0.F990,0000,1540

0F00,007E,1580,8C00,0000,0010
0000,003C,01E0,F990,0000,036E

0000,083C,01E0,F800,0200,0202
0018.,0018,1580,F8D8,0000,0308
0018,0804,15E0,F8D8,0200,0202
0000,003C,01E0,F800,0200,0394

0060,€03D,0180,F988,0000,047€

0C11.,0814,0180,F800,0200,0202

0005,2814,0170,F800,0200,02D2

D005,2014,01€0,F800,0200,038E

PA_  .MIC [600,1204]
MICRO2 1L(03)
FPA Interface

FPA Interface
14-Jan~82

33187

Se %o e

J 3
14~Ja
15:30:16

Here is a copy of certain stutes from C.FORK, which are used by
EMODD to obtain the third specifier when the FPA is attached.
necessary to fix a

n~82 iche
VAX11/780 chrocode

when the third specifier is a short literal
; because the FPA expects the base machine to explicitly pass the operand.

1300:
EMODD.C. FORK
1302: H
RCLT2] Q,
Q_D.D-U
iD_D.SYNC,
D_U,RETURN10
1306: H
RCLT2]_LA,Q_D,J/36E
1208 ;
VA_LA,Q_D,DATA.TYPE?,J/C.M
1309:
R(PRN) _LA+K[SP1.CON].RLOG,
J/C.DR™
130A:
R(PRN) _LA-K[SP1.CON].RLOG,
VA_ ALU.Q _D,DATA.TYPE?,J/C.M
1308: :
VA_LA,
Q_b.J/39
130C: N
RCLT7]_LA.CTX,
CALL,J7ASPL
136C:
vl D+L
DATA TYPE’.J/C M
130D : :
VA _Q+LB.PC,
a b,
CCR.IB.SPEC,
DATA.TYPE?,J/C.M
130F :

ap. VA_Q+LB.PC
CCR IRTSPEC.J/38E

Se ce 859

S Frame J3
FPLA OE, WCS124 Page 858

PCS 01,
Thvs is

*QUAD/DOUBLE SHORT LITERAL
*GET LITERAL INTO D. SAVE D

“SEND LITERAL TO FPA
*RETURN OLD D IN Q, REST IS ZERO

“QUAD REGISTER, TO READ
(R

2 (R)+ UPDATE THE STACK POINTER
STHEN LOAD UN-INCREMENTED ADDR

*=(R) AUTO DECREMENT
: USE DECREMENTED ADDR i

$@8(R)+ AUTO INCREMENT DEFERED
*SAVE DATA WHILE GETTING INDIRECT

“INDEX MODE. CONTEXT SHIFT INDEX
*"AND GO EVALUATE BASE OPERAND ADDRESS

JRETURN HERE WITH BASE OPERAND ADDRESS
cRESTORE DATA TO BE STORED

;COMPUTE INDEXED ADDRESS

;GET OR STORE MORMAL OR QUAD

D\R) DISPLACEMENT MODE.
€ OLD D

: SAY
:DISCARD THE SPECIFIER
:GO GET THE OPERAND

:@aD(R) DISPLACEMENT DEFERED
*DROP THE SPECIFIER ;




ZZ-ESOAA-124 0 ;. FP/
: PIW124.MCR 600,1204]

: FPA

u 1316,
U 1317,
U 1318,

U 131A,

U 1318,
U 131C,
u 1310,
U 131F,

U 1541,

U 1542,

U 1387,
u 137C,

U 1370,

U 137e,

U 137F,

-MIC £600.12041

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

0000,003C,0180,F80C,0000,0001

0001,283C,01E0,F800,0200,02D2
0000,003C,0180,F800,0000,0001
0000,003C.0180,F800,0000,0001
0€01,203C,0180,F990,0000,1541

0000,007C,1580,8C00,0000,1542

FO00,083C,01F0,F806,0000,04D0

0000,003D,0180,F800,0000,0EEO
0000,003D,0180,F800,0000,0E64

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

F000,003F ,01F0,F847,0000, 1300

C000,003C.0180,F800,0000,04F8

MIC [600,1204]
MICRO2 1L(03)
FPA Interface

FPA Interface
14-Jan-82

14~
15:30:16

Jan=-82 iche S Frame
VAX11/780 H1crocode
: CFORK entry points for R=P(C & special CFORK states

: CFORK entry points for R=PC & special CFORK states’’

? T3
PCS 01 FPLA OE, W(CS12¢4 Page 859

:PC QUAD REGISTER MODE

SILLEGAL QUAD REGISTER MODE. R=PC
L(PO)
+=(PC)

*a(PC)+ ABSOLUTE MODE

.
[ 4

*INDEX MODE, R=PC

.TOC ** FPA Interface
igggE ARE VARIANTS OF THE C-=FORK ENTRY POINTS FOR R=PC
© o 5/RsvmoD
1317: :
J/RSYMOD
1318: :
J/RSVMOD
131A: :
J/RSYMOD
1318:
VA Q,Q D,CLR.IB.SPEC,
DATA.TYPE?,J/C.M
131C: H
J/RSYMGD
131D: :
J/RSVMOD
131F:

RcCT23_0.D_0

ID_p.SYNC

Q_IB.DATA.CLR. IB.COND,
PC_PC+4,1B.TEST?.J/C.1a

: SPECIAL CF(RK STATES
1387:

CALL J/EH.USEQ

137¢C: :
CALL,J/1B.TBM

137D: :
CALL,J/IB.ERR

137E:

EI‘DDD.SPEC‘
LAB R(SP1),Q_IB.DATA,PC _PC+N,
CLRTIB.COND ACT/ALLOW. IB. READ,
SUB/SPEC , J/EMODD . C . FORK

137F : :
J/INT .8

NOLIST

*NESTED INDEX MODE, R=P(
* SAVE THE LOW ADDRESSED HALF
: SEND THE LOW HALF TU FPA

*GET SECOND PART INTO Q
*PUSH PC PAST SECOND PART

cHERE WE SHOULD NEVER GET
2"UNUSED’* LOCATION FOUND IN IB ROM

;1B HAD NO DATA BECAUSE OF
;TB MISS. REFILL IT

.18 HAD NO DATA BECAUSE OF i
sANY ERROR. FIND OUT WHAT HAPPENED

;1B IS WAITING FOR DATA
sSTALL

;HERE iF INTERRUPT REQUEST UP
:GO BACKUP REGISTERS, SERVE INTERRUPT




22-ESOAA-124.0 : FPA
: PIW124.MCR €00,12041]
S FPA  .MIC [606 1204]

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

33241;

L 3
FPA Interface 14=-Jan-82 iche 5 Frame L3
14-Jan-82 15:30:16 VAX11/780 H1crocode : PCS 01 FPLA OE, W(S124
: CFORK entry points for R=P( & special CFORK states

This page intentionally left blank.
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2Z-ESQAA-124.0
: PIW124 .MCR 600
: GANDH .MIC

: GANDH .MIC [600,1204] GANDH.M
12041 MICRO2
£600,12043 GANDH .MIC

;35242 .10C *'GANDH.MIC"*
:%§%43 .TOC ‘Revision 0.8’

: 44 Kevin J. Cassidy,.P. R. Guilbault
NOBIN ;33245
-REGION/<WCSR3L> , <WCSR3H>/<WCSRIL> , SWCSRTH>, <WCSR2L> , <WCSR2H>
.T0C ' Revision History''

08 Changes to POLYG/H,CVTRHL . ) . L.
07 ACBH-add branch to detect cases where sign of index and sign of Limit
are different. . . .
CVTHF~remove SET.CCCINST) macro from SPECG which was setting vbit and

causing integer overflow traps. .
CVTHD~-replace PACK.D routine with new code in wcs that does not use
SET.CCCINST) macro that caused i~ r overflow traps.

06 ACBH-correct routine for reading a untmg index when in register.
initialize state during re%gter read so ADD functions correctly.
intercha..ge ADDEND=0 and INDEX=0 return from unpack routine.
and add cc macro to those paths. .
POLYH-change fault code in PACKH tc do POLY.FAULT when FPD is set.

05 Change macro names that deal with conditions codes. .

04 ACBH-change ADD.SUBR to Loop on bit 6 of state instead of bit 5,
also ch CMPH so it leaves state bit 5 alone.Remove useless branch
on SS in and clear sign bits of exponents so exp comparison
works corre_ctl{.
EMODH~ v bit cleared by ADDH.310.change cc macro
ACBG-c bit lost in pack.g.save c-bit and restore after pack.

03  CVTHF change constaint so fault branch works.
EMODG/H CC problem fixed by clearing V and C bits at start.
CVTGH problem:improper setup for call of pack riutine,
in_ADDH.380 Load LC_RCLT6] before call. L .
CVTHD Packd subroutine includes SET.CC(INST) macro which,in this case,
incorrectly sets C-bit,use SET.CC(INST) with proper conditions to
zero ¢ and v bits after return from pack.
ACBG add condition ccde macros to ADDEND=0,INDEX=0 return paths from
unpack routine to set CCs in those cases. .
DIVH C-hit set,modify PSL at end of instuction to clear C-bit.
CVIRHL v-bit set,change SET.CC(INST) at start with N8Z_ALU.VRC_O.
CVIHW/HL/HB install test for intoverflow on return to TVTHB.

02  CVIGF.2-ADD SET.CC TO UNDERFLOW PATH
CVTHD ADJUST UNDERFLOW,FU=0 PATH

01 (reat error detection and fault code for CVTHD and CVTHG
Convert CVTIGF code from trap to faults.

Start of history

IR R IR IR A AR E N E R AR A A X R A AR TR A TR PR TR FE YR PR TR FE F R YR TR T X X

;33288 .BIN

MIC 14-Jan-82 Fiche 5 Frame M3
1L(03) 14~Jan=-82 15:30:16 VAX11/780 Microcode : PCS 01,

Se ce 862
FPLA OE, UCS1S4 Page 861




R' 3

22-ESQAA-124.0 GANDH MIC [600,1206] = GB&H float1n? po1n14- an-82 . Fiche 5 Frame N3 Se ce 863
: PTW124.MCR 6001204 MICRO2 1L(03) 14~Jan-82 VAX11/780 M1crocode : PCS 01, FPLA CE, WCS124 Page 862
: GANDH .MIC [600.1204] G & H floating point : G-FORK Spec1f1er Evaluation Subroutine

:3%%38 .TOC " G & H floating point : G-FORK Specifii.» Evaluation Subroutine'’

;33291 FPLA trap When there is no 6 & H
233292 :1180: ;

:g%%gz : RCLTOJ_KL.101,J/EXCPT : No GRK take fault
;33295 FPLA trap when G & H is present
233296 :11A3: :
233297 ; ALU _X[.800C],RCLT4]_ALU, ; FOR MOVO, SHORT LITERAL DETECT
233298 CLR.IB.OPC, ; CLEAR ESCAPE-CODE,
233299 PC_PC+1, ; INCREMENT PC PAST 0OP-CODE
.%%8(1) ; J/XFD ; AND STROBE INTERRUPTS
;33302 =0+01x
233303 XFD: 2001~ . CALL SITE FOR SPECG
:33304 STATE K[ZERG]. ;s IN PARTICULAR FOR MOVH
;33305 BEN/IB.O, ; WAIT FOR OPCODE TO SETTLE
U 182A, 0000.053D.,1980,F800,1404,7902 .ggggg CALL,J/XFD.1 ; BRANCH CN IBO
;33308 =1x01x ;1x01» . RETURN FROM SPECG WITH :
;33309 : G = FORMAT 1. OPERAND
:33310 : D, 5 OFT LONG™FRAC
;33311 : RC2 = OP1 LONG E
;33312 ; HERE FOR: ADDG* SLBG*MG* DIVGr,
233313 ; ACBG,MOVG, CMPG, HEGG TSTG,CVTGB,
33314 : CVTGU.CVTGL,CVTRGL
U 182A, 0010,0088,00C0,F910,0000,180A .%gg}g TRAP.ACCL1],Q_RCLT21,J/XFD.G ; RESET ACCEL, LATCH OP1 LONG EXP IN Q
233317 =1*11x  ;1x11%=- 2 RETlRN FROM SPECG WITH :
;33318 : FORMAT (PERAW
;33319 : O = LONC EXP = RCLT2]
;33320 ; IDLT2])= OP1 LONG FRAC1
;33321 ; RC3 = OP1 LONG FRACZ
233322 : IDLT3]= OP1 LONG FRAC3
;33323 ; HERE FOR THE CORRESPONDING H-SOURCES
- 233324 TRAP.ACCL1],RCLTOI_Q, ;. RESET ACCEL, STORE LONG EXP IN RCO
U 183E, 00071,208C,C8F0,2080,0000,1808 :;gggg Q_IDLT2] ; Q GETS LONG FRAC1

L]
N
N
W
N
~
L]

;33328 D_Q,0_IDLT3], ; MOVE DATA AROUND

U 1808, 0C00,003C,CDFO,2D018,0000,1812 .gg%%g LT_RCIT3] ; LATCH LONG FRAC2
;33331 H :
233332 IDLTO0]_D, ; STORE LONG FRACT1 IN TO
;33333 RCLT1I_LC, ; RC1 _GETS LONG FRACZ2

U 1812, 0€10,0038,C180,3088,0000,1866 ;33334 D_Q ; D GETS LONG FRAC3




B
ZZ-ESOAA=-124.0 . GANDH .MIC [600,1204] GEeH ﬂoatin?sgginu-.! Fiche 5 Frame B4

3 an-82 Sequence 864
: PIW124.MCR 600,1204] MICRO2 1L(03)  14-Jan-82 0:16_  VAX11/780 Microcode : PCS 01, FPLA (OE, UCS134 Page 863
: GANDH .MIC [600.1204) G € H floating point : G-FORK Specifier Evaluation Subroutine
233335 =0*11x ;0*11= :
233336 IDCT1] D, ¢ FINALLY STOR LONG FRAC3
U 1866, 0810,0039,C580,3000,0000,147E ggggg D_RCCTD],CALL,J/SPECG : D GETS LONG EXP
: 33339 R EARE :
233340 s RETURN WITH:
: 323341 M RCO = OP1 LONG EXP
233342 : TO = OP1 LONG FRAC1
;33343 : RC1 = OP1 LONG FRAC2
;33344 : T1 = OP1 _LONG FRAC3
233345 : RC2 = OP2 LONG EXP
;33346 : T2 = OP2 LONG FRAC1
;33347 : RC3 = OP2 LONG FRAC2
;33348 M T3 = OP2 LONG FRAC3
:3334%9 H Q = OP2 LONG EXP
U 1876, 0000,008F,0080,F800,0000,1400 .g%;g? TRAP.ACCL1],G.FORK : RESET THE ACCELLARATOR
:33352 =Qxx1x
;33353 XFD.G: ;0%x1x :
;33354 TRAP.ACCL1], s RESET THE ACCELLARATOR
;33355 RCLTOI_LC, c STORE OP1 LONG EXP IN RCO
'U 180A, 0010,0089,0080,F980,0000,147E ;33356 CALL, J/SPECG . EVALUATE THE SECOND OPERAND
;33357 ; OR EXECUTION POINT
;33358
;33359 JIxx]x :
;33360 ;s RETURN WITH:
;33361 M Q = OP1 LONG FRAC
;33362 H RCO = OP1 LONG EXP
;33363 : D = OP2 LONG FRAC
;33364 H RC1 = OP2 LONG EXP
U 181A, 0000,008F ,0080,F800,0000,1600 ;33365 TRAP.ACCL1],E.FORK ; RESET THE ACCELLARATOR




U 1902,
U 1904,

U 1905,

U 1906,

U 1907,

7Z-ES0AA=124.0
. PIW124.MCR 60012041
> GANDH .MIC [600.1204]

: GANDH .MIC [600,1204]
MICRO2 1L(0Q3) .
G & K floating point

=000
=010

0018,0488.8080,F9A8,0000,1800
:33372 =100

0000,008D,0080,F800,0000,0E64

0000, 008D, 0080, F800,0000,0880

0000,088C,0180,F800,0000,1904 ;33384

0018.,04B8,8080,F9A8,4000,1800 ;33390

XFD.1:

XFD.10:

cC &
GEH floatin? poinlé~-Jan-82
16~-Jan-82 715:30:16 VAX11/780 Microcode :

: G=FORK Specifier Evaluation Subroutine

;010

Fiche

TRAP.ACCL1],
RCLT5] KC.3FF],
BEN/IRT.ROM,J/XFD.2

Qe % % %,

;100
TRAP.ACC[1],
CALL,J/1IB.TBM

101

TRAP.ACCL1].
CALL,J/IB.ERR

;110

TRAP.ACCL1],
MCT/ALLOW. IB.READ,
IB.TEST?,J/XFD.10

111

Ve Ve % 0

TRAP.ACCL11,
INTRPT. STROBE
RCLTS] KC.3FF3,
BEN/IRT.ROM,J7XFD.2

A TE TR IR TR ¥

5 Frame Cé4 Sequence 865
PCS 01, FPLA OF, UCS134

BRANCH ON IB BYTE O

RESET THE ACCELLARATOR
NOTHING BETTER TO DO
BRANCH ON OUTPUT OF IB8-ROM

RESET THE ACCELLARATOR
8 MISS

RESET THE ACCELLARATOR

RESET THE ACCELLARATOR
KEEP READING
TEST IB

RESET THE ACCELLARATOR
STROBE INTERRUPTS

NOTHING BETTER TO DO
BRANCH ON OUTPUT OF IB-ROM

Page 864




lu

ZZ-ESOAA-1 24.0

; P1W124.MCR 6001204
: GANDH .MIC [600,12041

GAN%H MIC [600 1204]

MICRO2 1L(03)

:333N
P 33..'9%

1800, 0018,0088,6480,F980,0000,08FC  :333%

1801, F000,008F ,00F0,F847,0000,1400

1802, F000,003F,01F0,F847,0000,0300

1803, 0000,003D,0180,F800,0000,147E .33406

1804, 0000.008D,0080,F800,0000,147E

1805, 0018,0088,6480,F980,0000,08FC

1806, 7003,008D,00C0,F800,0010,1810

1807, 7003,008D,00C0,F800,0010,1810

133457
133,58

D 4
GeH float1n? po1n14-Ja -82
14-Jan-82
G & H floating point

=00+000

XFD.2: OO*OOG

TRAP
RC[TOJ xc 163 J/EXCPT

> 00=001
TRAP.ACCL1],
SPECG

.00*~010
SPEC

:00~011

CALL ,J/SPECG

:00*~100
TRAP.ACCC11],
CALL ,J/SPECG

:00+101

TRAP.ACCL1],
RCLTOI_KL. 103, J/EXCPT

:00x110

TRAP.ACCL11,
ALU_0(A) ,Q ALU.
CLKCUBCC,

IBC/BDEST,
CALL.J/INCR.EXEC.PTR

:00*111

TRAP.ACCLC11,
ALU_0(A) .Q ALU
CLK-UBCC,

IBC/BDEST,

CALL .J/INCR.EXEC.PTR

e5 Frame

VAX11/780 Hicrocode
: G=FORK Spec1f1er Evaluation Subroutine

Ve %o %y Oy vy

Ve e Ve Ve %o Ve

Ve ®e 0 % Ve 0,

D4 guen 866
PCS 01, FPLA OE, WCS124

FLOW FOR:
RESET THE ACCELLARATOR
UNIMPLEMENTED OP-CODES

RESET THE ACCELLARATOR
ADDG* , SUBG* ,MULG*,DIVG*,
ACBG,MOVG,CMPG ,MNEGG, TSTG,
Cv1GB,CVTGW, CVTGL,CVTRGL .

CVTBG,CVTWG, C*'TLG,CVT=H

EMOD AND POLY, EVALUATE 1st SPECIFIER

RESET THE ACCELLARATOR
MOVO ONLY

RESET THE ACCELLARATOR
NO INSTRUCTION SHOULD GET HERE

RESET THE ACCELLARATOR
CVTFG,CVIDH,CVTFH

Q GETS COUNT FOR ADVANC EXEC.COUNT
ADVANCE IT ONCE

ADVANCE IT 3 MORE TIMES

RESET THE ACCELLARATOR

CVTGF ,CVTHD ,CVTHF

Q GETS COUNT FOR ADVANC EXEC.COUNT
ADVANCE IT ONCE

ADVANCE IT 3 MORE TIMES

865




ju

22-ESOAA=124.0
; PTW124.MCR 600,12043
. GANDH .MIC [600,1204]

: GANDH .MIC £600,1204]

MICROZ2 1L(03) 14-Jan-82
G & H floating point

:33429 =01+011 ;01x011

E 4
GEH floatinqspgin14-Jan-82

., Fiche 5 Frame E4 Se
0:16.  VAX11/780 Microcode : PCS 01, FPLA OE, WCS1
: G=FORK Specifier Evaluation Subroutine

(YR TR IR YR FE N ¥

T0]_Q,
(INST) ,J/NEWMOVO

([ FEATETE IR PR PR PR PR PR X

Se o

LN TN T Y

LY

233430

;33431

233432 TRAP,ACCLC1],

:33433 IDLT9] D

133434 LC_RCLT2],
1813, 0000.1B8C.E480,3D10,0000,18AD :§§2§2 IRD?,J/EMOD . POLY

2334637 =01=100 :01+x100

233438

233439

233440

133441

233442

233443

133444 TRAP.ACCC1],.RCC
1814, 0001,E0BC.C8F0,2080,0070,1558 ;ggzzg Q_IDCT2],SET.CC

:33447 =01%110 :01%110

:33448 TRAP,ACCC1],RCLTO] Q,
1816, 0001,E08C.C8F0,2080,0070,1558 ;ggzgg Q_IDLT2],SET.CCC(INST) ,J/NEWMOVO ;

233457 =01+111 ;01111

233452

233453

233454

233455

233456

133457 TRAP,ACCLC1],

;33458 RCLTOJ Q.

:33459 Q_IDLT2],
1817, 0001.,208C.C8F0,2D80,0000,1680 :ggzgg J7EMODH . POLYH

233462 =10%110 ;10%110

233463 iBC/BDEST,
1826, 7000,003D,0180,F800.,0000,037E ;§§22§ CALL,J/SPEC

:33466 :10%111

233467 IBC/BDEST,

233468 STATE_KCZERO],
1827, 7000,003D,1980,F800,1404,747E ‘§§298 CALL,J/SPECG

:33471 =11%110 ;11%110

133472 TRAP.ACCL1],
1836, 0000,008F ,0080,F800,0000,1400 :g;g;z G.FORK

133475 ;1111

133476 TRAP,ACCL1]

133477 ALU_0+KC.303+1,5C_ALu,
1837, 0018,0093,7880,F800,0082,1400 :33478 G.FORK

e ®e %o N,

ce 867
4 Page 866

RETURN FROM SPECG EMODG/POLYG WITH :
D = OP1 LONG FRAC

RC2 = OP1 LONG EXP
RESET THE ACCELLARATOR
SAVE ARG LONG FRAC IN POLYG
LATCH OP1 LONG EXF
IS THIS EMOD OR POLY ?

RETURN FROM SPECG WITH :

H FORMAT 1. NPERAND

= LONG EXP = RCLT2]

IDLT2]= OP1 LONG FRAC1

RC3 = OP1 LONG FRAC?2

IDCT3]= OP1 LONG FRAC3
HERE FOR THE CORRESPONDING H-SOURCES
RESET ACCEL, STORE LONG EXP IN RCO
Q GETS LONG FRAC1

THIS GETS RET16 FROM READ REG ON MOVO
RESET ACCEL, STORE LONG EXP IN RCO
Q GETS LONG FRAC1?

RETURN FROM SPECG EMODH/POLYH WITH :
RETURN WITH:
= LONG EXP = RC2

T2 = OP1 LOI', FRACY

RC3 = OP1 LONG FRAC?

T3 = OP1 LONG FRAC3
RESET THE ACCELLARATOR
SAVE 0P1 LONG EXP IN RCO
GET OP1 LONG FRAC1
SPECIAL FLOW

RETURN WITH EXE.POINTER ADVANCED BY 3
ONCE MORE
CVTFG,CVIDH,CVTFH

ONCE MORE
CLEAR STATE REGIZVER
CVTGF ,CVTHD, CVTHF

RESET THE ACCELLARATOR
CVTFG,CVTDH,CVTFH

RESET THE_ACCELLARATOR
SC_GETS .31
CVTGF ,CVTHD, CVTHF




U 18AD,

U 18AF,

U 188F,

u 1810,

ju 1811,

22-ESOM=124.0 ; GANDH .MIC [600,1204]
: PIW124.MCR 60012041
: GANDH .MIC [600.12041]

0010,0038.0180,F980,0000,1883

0010.,0039,0180,F980,0000,037E

0000,003F ,0180,F800,0000,1400

7019,2100,0580,F800,0010,1810

7000,003€,0180,F800,0000,0022

MICRO2 1L(03)
G € H floating point

3550?

F 4
G € H floatin 1n1 -Jan-82
14-Jan-8 ? po

=01101
EMOD.POLY :
;01101

RC £rol_Lc,
/EMODG

;01119
RCLTOI_LC,
CALL. J/SPEC

=111 NN

G.FORK

Ve %y 8,

(R TR

Qe Ve Ve %o Ve,

:ngROUTINE FOR ADVANCING EXECUTION POINT

INCR.EXECéPTR:

ALU_Q-K[.1].CLK.UBCC,

IBC7BDEST,
Z2?,J/INCR.EXEC.PTR

21
I1BC/BDEST ,RETURNL22]

Ve e Ve Ve

A X

heS Frame
VAX11/780 chrocode
: G=FORK Spec1f1er Evaluation Subroutine

Fé&
PCS 01, FPLA OE, ch1g4

BRANCH ON IR<0>
'E‘%D GETS MULTIPLIER LONG EXP

POLY
STORE OP1 LONG EXP IN RCO
EVALUATE THE DEGREE

RETURN WITH:
Q = OP1 LONG FRAC
RCO = OP1 LONG EXP
D = DEGREE
EXECUTION TIME

COUNTER

BRANCH ON ALU Z-BIT
DECREMENT COUNT
ADVANCE POINTER
FINISHED ?

ADVANCE POINTER A LAST TIME

Page 867




G &
ZZ-ESOAA=124.0 : GANDM .MIC [600,1204] GEH floatin? poinl4-Jan=-82 . Fiche 5 Frame G4 Seguence 869
: PIW124.MCR 600,1204] MICRO2 1L(03)  14-~Jan-82 15:30:16  VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 868
: GANDH .MIC [600,12041 G € H floating point : G-FORK Specifier Evaluation Subroutine

;33508 .Control passes to this point by °‘CALL,J/SPEC'' or from any 'WRITE.G.DEST'® state.
:33509 LA, LB = Register selected bZR its <3:0> of IB byte 1 .

;33510 ;D = Result to be stored, if WRITE.G.DEST; otherwise returned in Q

;33511 :Q = Instruction stream data, if an

;33512 .If the specifier evaluated is of 'READ'' or ‘MODIFY'’ type, control returns
;33513 ; at the call site ored with 10, for literal and memor rands, or the

;33516 ; call site ored with 12 for register operands. If "WRITE'' type, control
;33515 . passes to IRD to perform the next instruction.

133517 1400:
133518 WRG:
133519 G.FORK: ; ; G FORMAT SHORT LITERAL
33520 ALU_Q.ANDNOT.K[.E003], * ISOLATE EXP AND FRACTION BITS
U 1400, 0899.2024,99€0.F800.0000,182D gggg} D_ALU.RIGHT2, Q_D : STORE IN D, Q GETS OLD D
133503 : :
"33524, ALU_D.OR.KL.80003, : ADD IN NEW BIAS
U 182D, OF59,0032.4580.F990.0000.0010 ggggg RCLT2I_ALU.RIGHT,D_O0,RETURNIO - RC2 GETS HIGH DATA, LONG FRAC<LS> IS O
133597 1401: :
lu 1401, 0000.003C.0180.F800.0000,0001 ;ggggg J/RSVMOD *RESERVED MODE
133530 1402: : H FORMAT SHORT LITERAL
33531 ALU Q * GET I-STREAM DATA
3353 RCLT4S_ALu, : SAVE IT IN RC4 FOR MOVO
;33533 SC_ALUTEXP), ; SC GETS EXPONENT
13353 FE"KC.803, * NEED TO GET RID OF OLD BIAS
133535 STATE_kLC.801, : SET SHORT LITERAL FLAG
133536 Q_ALUTFRAC), * Q GETS FRACTION PART
U 1402, OF01,203C.41C8,F9A0,1587,7834 ggggg 0-0 * GET READY TO CLEAR ID[T3]
133539 : :
133540 ipCr33 0 : CLEAR LONG FRAC3
133541 Q_0.LEFT, * Q GETS REAL FRACTION PART
: 33542 RCLT3] O, ; CLEAR LONG FRAC2
U 1834, 0003,0C3C.CD88,3D98.,0080,8841 ggzz SC_SC-FE,SC.NE.O? : CLEAR BIAS
133545 =0xx ;0w : MOVO
133546 IDCT32_D,Q_RCLT4], :
U 1841, 0010,0038,CDCO,3D20,0000,1844  :33547 J/MOV0 :
7 B
M s | AR .
U 1845, 0019.2030,1DC0.F918,0000,1838 g%ggg {C_RCLT31,0_Q.0R.KLSC] * LATCH LONG FRAC2, GENERATE LONG EXP
+33552 : :
1y 1838, 0019,2030,81C0,F800,0000,1844 ggggz VO Q_0.0R.K[.40003 * Q GETS BIAS
U 1844, 0000,003C.C980,3C00,0000,184D Eggggg AR (1R P3N ;
133557 KC.30], : HAVE TO CLEAR IDLT2] AS WELL
U 184D, 0001,203E.7980.F990,0000,0014 :33558 RCLT2] Q,RETURNLC14] * RETURN 14 FOR H FORMAT WITH :
-23550 ; Q@ = RCLT2) = LONG EXP
133560 : » = IDET2] = LONG FRAC1
233561 ; RCET3) = LONG FRAC2
133562 ; IDCT3] = LONG FRAC3




H &4
ZZ-ESO0AA-124.0 . GANDH .MIC [600,1204] G & H floatin inl4-Jan-82 Fiche S Frame H4 Se ce 870
: PIW124 .MCR 600,1204] MICROZ2 1L(03) 14-Jan-82 ?5?%0:16 VAX11/780 Microcode : PCS 01, FPLA OFE, WCS124 Page 869

: GANDH .MIC [600.1204] G £ H floating point : G-FORK Specifier Evaluation Subroutine
233563 1403: H

U 1403. 0000,003C.0180,F800,0000,0001 :gggts. J/RSVMOD + RESERVED MODE
133566 1404: : G FORMAT REGISTER

jU 1404, 0000.003C,01E0,F990.,0000,1850 ;gggg Q_p.RCLT2I_LA : SAVE D IN Q, RC2 GETS FIRST PART
33569 : ;

U 1850, 0800.003E.0180.F860,0000,0012 gg;g 14 D_R(PRN+1) ,RETURN12 * D GETS LONG FRAC
*33572 WRDG.R: : : WRITE G FORMAT REGISTER

lu 1424, 0001.008C.0080.F8D8.0000,1855 %g;z TRAP.ACCL1].R(PRN) _D * RESET ACCEL, WRITE LOW REGISTER FIRST
133575 : :

lu 1855, 0810.0038.0180,F908,0000,185A gg;s;g D_RCLT1] * GET DATA FOR HIGH ADDRESS
133578 : :
133579 R(PRN+1) D, * WRITE HIGH REGISTER |

lu 185A. €001.003C.0180.F8E4.4000,0062 ;ggg? CLR. IB.OPC.PC_PC+1,J/IRD * CLEAR IB |
133582 1405:

iU 1405, 0000,003C,0180.F800,0000,0001 ;ggg J/RSVMOD
233585 1406: : sxxxaHUGE REGISTER#*##»x
33586 RCLT2I_LA * HUGE REGISTER, TO READ

U 1406, OF00,003C.4180,F990,0000,1862 .-g_;ggg KC.8017D_0 : SET UP SLOW CONSTANT
$33589 HUGE.REG.READ.1:
233590 H :
33591 LAB_R(PRN+1), * LATCH LONG FRAC1
133592 ALU™D+K[.80] .RLOG. * PUT PRN*+1 IN RLOG

U 1862, 0839.0018.4180.F860,0000,1882 .-gggz 0_ACU.LEFT * D GETS 100
33595 : :

U 1882, 0041,0014.0%C0,F800,1C00,1884 :gggg ALU_D+RLOG,Q_ALU.RIGHT * Q GETS PRN+2 (IN WRONG PLACE)
133508 : :
133599 D LB, * D GETS LONG FRAC1

U 1884, 080D,2038,0180,F800,0088,7891 ;gmsaog ST_2(EXP) * SC GETS PRN+2
133602 : :
133603 IpCT23.0D. : STORE LONG FRAC1 IN T2
33604 Q_R(SCY. * Q GETS LONG FRAC2 ,

U 1891, 0000.003C.C9C0,3C68,0080,0884 .-gscos ST_SC+1 * POINT TO NEXT REGISTER :
:'33607! : :

U 1884, 0800,003C.0180,F868,0000,18C2 :ggggg D_R(SC) * D GETS LONG FRAC3
233610 ; :
133611 RCLT3I_Q. * RC3 GETS LONG FRAC3

U 18C2. 0001,203C.CD80,3098,0000,18D1 :gggg IDLT317D * T3 GETS LONG FRACZ
+33614 s :
233615 0 RCLT2]. : Q GETS LONG EXP

U 18D1, 0010,003A,01C0,F910,0000,0016 ;33616 RETURNL16] ; RETURN16 FOR H FORMAT REGISTER

|




1 4
ZZ-ESOAA-124 0 : GANDH .MIC [600 1204] GLH floatm? pmn14-Jan-82 Fiche 5 Frame 14 Sequence 871

: PTW124.MCR €00.1204] ICRO2 1L€03)  14-Jan-82 VAX11/780 Microcode : PCS 01, FPLA OF, WCS124 Page 870
: GANDH .MIC [600.1204] G g€ H floating point : G=-FORK Spec1 ﬁer Evaluation Subroutine
:33617 1426: ; H *****HJGE REGISTER RRRRE
:33618 sENTER WITH
133619 : RCCTOJ = DST LONG EXP
233620 H TO = DST LONG FRAC1
:33621 : RC1 = DST LONG FRAC2
233602 : T1 = DST LONG FRAC3
:33623 TRAP.ACCL1], * RESET THE FPA
U 1426, 0810,0088,0089,F900,0000,18D4 ;%gg%g D_RCLTO] : GET DST LONG FRAC
3;%2%9 HUCE .REG.WRITE. 1:
+33628 R(PRN) 0+D.RLOG.D _0, : QUAD REGISTER. STUFF LOW ADDRESS PART
U 1804, OF1F,2018,C1F0,2C(D8,0000,18DA ;33629 Q_IDLTO] : Q GETS LONG FRA1
133631 ;
133632 ALV D*RLOG Q_ALU.RIGHT, . Q GETS REGISTER NUMBER
;33633 SC_KC.21,D_Q7 ;
U 18DA, 0C41.0014.09C0,F908,1C84,78F5 ;3§2§§ LC Rccr1j : LATCH UP LONG FRAC2
*33636 : H
133637 SC_SC+EXP(Q) (A), : SC GETS PRN+2
+33638 ALD_D(B) ,R(PRN+1) _ALU, : STORE LONG FRAC1
U 18F5, 001D,2038,C5F0,2CEQ,0088,98FD ;gggzg a_IBLT1] * Q GETS LONG FRAC3
Egggz; WRITE.HUGE .PEGISTER:
133643 ALU_LC,R(SC) _ALU, : STORE LONG FRAC2
U 18FD. 0010,0038.0180.F8ES,0080,D900 ’§§22§ SC_SC+i ;
133646 :
233647 ALU Q.R(SC) _ALU, . STORE LONG FRAC3 IN R(SC)
U 1900, €001,203C.0180,F8EC,4000,0062 :g%gzg CLRZ18.0PC,PC_PC+1,J/IRD :
E;Ssgg WRITE.DEST.O:
13365 SET.CCCINST), :
1J 190€, 0001,C03C.C180,3080.0070,191C :ggggz RCLTOI_D,IDCTOI_D :  CLEAR OPERAND
133655 ;
+33056 RCCT1] D.10CT1] _D.N_AMX.Z_TST, :

U 191C, 0001,003C,C580,3088,0030,1880 ;33657 J/WRITE.G




he 5 Frame J4 Se
PCS 01, FPLA OE, WCS124

RESET THE FPA

(R) G OR H FORMAT, READ OR WRITE
SAVE ADDRESS IN Q FOR 2-OPERAND
TEST FOR READ/WRITE, G/H-FORMAT

Ve W Ve Ve N

G OR H FORMAT, (R)+
RESET THE FPA
(R)+ UPDATE THE STACK POINTER

Se Ve N

UPDATE POINTER TWICE
; THEN LOAD UN-INCREMENTED ADDR

Ve Ve Ve

: G OR H FORMAT, -(R)
: RESET THE FPA
:=(R) AUTO DECREMENT

AUTO DECREMENT TWICE
USE DECREMENTED ADDR

Ve Ve Ve %Ny

TEST FOR READ/WRITE, G/H-FORMAT

: G OR H FORMAT

RESET THE FPA
;@(R)+ AUTO INCREMENT DEFERED
:SAVE DATA WHILE GETTING INDIRECT

*GET INDIRECT WORD
* WHILE UPDATING REGISTER
*THEN JOIN COMMON CODE

J
ZZ~ESOAA-124.0 : GANDH .MIC [600,12041] GLH ﬂoatm? po1n14- -82
: PIW124.MCR 600,1204] MICRO2 1L(03) 14-Jan-82 5:3 VAx11/780 mcrocode :
: GANDH .MIC [606 12041 G & H floating point : G-FORK Specvher Evaluation Subroutine
;33658 1407:
U 1407, 0000,003C,0180,F800,0000,0001 ;33659 J/RSVMOD
:33660 1408:
;33661 G.DR: ;
> 33662 TRAP.ACCLC1],
: 33663 VA_LA,
‘ ;33664 Q ALu,
U 1408, 0000,088C,00C0,F800,0200,1910 :§3665 DATA.TYPE?,J/G.M
;33667 1409:
233668 TRAP ACCC1]
| 33669 R(PRN) _LA+KESP1.CON1.RLOG,
U 1409, 0018,0098,14C0.F8D8,0000,192C .§332;(1) Q_ALU
;33672
:33673 R(PRN) _Q+K[SP1.CON].RLOG,
U 192C, 0019,2018,1580,F8D8,0000,1408 .%%g;‘so J/G.DOR™
;33676 140A:
;33677 TRAP ACC[1]
33678 RCPRN) _LA-KESP1.CONI.RLOG,
U 140A, 0018,0084,14C0,F8D8,0000,1938 233679 Q_ALU
. 33681 :
;33682 R(PRN) _Q~KCSP1.CONJ.RLOG,
;33683 VA_ALU,
;33684 Q_ALU,
U 1938, 0019,2804,15C0,F8D8,0200,1910 .ggggg DATA.TYPE?,J/G.M
;35687 1408: :
233688 TRAP.ACCLC1],
‘ 233689 VA_LA,
U 1408, 0000,008C,00E0,F800,0200,1944 gﬁg? o_b
;33692
;33693 D[Lr.NGJ CACHE,
133694 RCPRN) _CA+KL.41.RLOG,
U 1944, 0018,0018,1180,40D08,0000,195D ;33695 J/G.DF~

nce 872

Page 871

SAVE ADDRESS IN Q FOR 2-OPERAND




2Z-ESOAA=124.0
;. PIW124.MCR 60012041
: GANDH .MIC [600,1204]

U 140C, 006C,CE15,0180,F988,0000,157E

U 146C. 0C11,0894,00C0,F800,0200,1910

U 140D, DOO5,2894,00C0,F800,0200,1910

U 140F, D005,2094,00£0,F800,0200,194E

U 194€, 0000,003C,0180,4000,0000,195D

U 195D, 0C01,088C,00C0,F800,0200,1910

; GANDH .MIC [600,12041]
MICRO2 1L(03) )
G & H floating point

140C:

: 33696
;33697
%3698

233699
;33700
:3

K
G £ H floatin in14-J
4-Jan-82 157801

146C:
140D :

140r :

G.DF:

RCLT7]_LA+LB.CTX.

INTERROPT .REQ?,
CALL,J/ASPCG

TRAP.ACCL1],

D 0‘

VA_D+LC,

Q U’
DATA.TYPE?,J/G.M

TRAP.ACCL1],
VA_Q+LB.PC,

q U‘
CCR.IB.SPEC,
DATA.TYPE?,J/G.M

TRAP.ACCL1],
0_D,VA_Q+LB.PC,
cCR.IBSPEC

DCLONGI_CACHE

VA D,
TRAP.ACCLC1],
D_a,

Q-ALU,

DATA. TYPE?,J/G.M

n-82 Fiche S Frame Ké
VAX11/780 Microcode :
: G=FORK Spec1f1er Evaluation Subroutine

L YR TATEA TN TR X

Ve e %o %y %, 8,

Se Ve % %

LIJE TR TR TR YR FE YR X

Se
PCS 01, FPLA OE, WCS124

INDEX MODE, G OR H FORMAT
INDEX MODE, CONTEXT SHIFT INDEX
TEST FOR INTERRUPTS
AND GO EVALUATE BASE OPERAND ADDRESS
RETURN WITH:

D = BASE ADDRESS

LC = INDEX
Q = OLD D-VALUE

RETURN HERE WITH BASE OPERAND ADDRESS
RESET THE FPA

RESTORE DATA TO BE STORED

COMPUTE INDEXED ADDRESS

SAVE ADDRESS IN Q FOR 2-OPERAND

GET OR STORE G OR H-FORMAT

G OR H FORMAT

RESET THE FPA

D(R) DISPLACEMENT MODE.

SAVE ADDRESS IN Q FOR 2-OPERAND
DISCARD THE SPECIFIER

GO GET THE OPERAND

G OR H FORMAT

RESET THE FPA

aD(R) DISPLACEMENT DEFERED
DROP THE SPECIFIER

*GET INDIRECT, GO USE IT AS ADDR

:USE POINTER AS ADDRESS

; RESET THE FPA

:GET DATA TO STORE BACK TO D

; SAVE ADDRESS IN Q FOR 2-OPERAND
; READ/WRITE, GOR H ?

73
Page 872




U 1414,
U 1415,
U 1416,
v 1417,

’U 1418,

L 1419,

U 141A,

U 1418,
U 141C,

U 141D,

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

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

F001,288C,00F0,F996,0000,04D0

0000.008C, 0080, F800,0000,0001

D001,288(,0080,F800,0200,1910
0000,003C,0180,F800,0000,0001

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

2Z-ESOAA=124.0 : GANDH .MIC [600,1204] GE H
: P1W124 MCR 600’ 2043 MICRO2
. GANDH .MIC [600.1204

1L€03)

G & H floating point

33733

inl4=J
‘M-Jan-82 n? po 0:15

an-82 iche S fFrame L4 guenc
VAX11/780 mcrocode PCS 01 FPLA OE, WCS124
: G=FORK Spenher Evaluation Subroutine

cHERE ARE VARIANTS OF THE G-FORK ENTRY POINTS FOR R=PC

1414: ;

J/RSYMOD
1415: :

* J/RSYMOD

1416:

J/RSYMOD
1417:

J/RSYMOD
1418: s

J/RSYMOD
1419: 2

TRAP.ACCL1],

RCCT2]_Q.

Q_IB.DATA,

C[R.IB.COND,

PC_P(C+4,

187 TEST".J/C IQ
141A: :

TRAP.ACCL1],

J/RSYMOD
141B: :

TRAP.ACCL1],

VA _Q,

CLR.IB.SPEC,

DATA.TYPE?, J/G.M
141C: :

J/RSYMOD
141D: :

J/RSYMOD

::PC REGISTER MODE

.';ILLEGAL REGISTER MODE, R=PC

::PC QUAD REGISTER MODE

::ILLEGI.KL QUAD REGISTER MODE, R=PC
::(PC)

RESET THE FPA

(PC)+, G IMMEDIATE

GET SECOND PART INTO Q
CLEAR IT

PUSH PC PAST SECOND PART
USE OLD C-FORK

YA TATE TR YR YR X}

Ve %

RESET THE FPA
PC)

* RESET THE FPA

*a(PC)+ ABSOLUTE MODE

; TEST FOR READ/WRITE, G/H~FORMAT
* INDEX MODE, R=PC

*NESTED INDEX MODE, R=PC

.age 873




| M4
ZZ-ESOM-'lZlo 0 . GANDH .MIC [600,1204) G HTF oatm? p01n14-Jan 82 iche 5 Frame M4 guen

: PIW124.MCR 600,1204] MICRO2 1L(03) 14-Jan-82 VAX11/780 mcrocode : PCS 01, FPLA OE, WCS124 Page 874
: GANDH .MIC [600,12041 G & H floating point : G-FORK Specﬂ‘\er Evaluation Subroutine
| :33774 141F: s*xxxHUGE FORMAT IMMEDJATE#%x«
| ;33775 RCCLT2].Q, ;QUAD IMMEDJIATE
U 161F, 0001.,203C.0180.F996.0002,1885 :;%;;9 PC_PC+% sPUSH PC PAST SECOND PART
Ef’:3778 S0xxxx  -Dunnx
: :33779 Q_IB.DATA, GET SECOND PART INTO Q
U 1885, F000,083D,01F0.F800,0000,1870 :%g;gg CCR. IB.COND, IB.TEST?,CALL,J/6. IQ}
:33782 slenxn :
| ;33783 IDCT23.D. : STORE LONG FRAC1
U 1895, 0000,003C.C980.3C06.0000.188C gg;gls. PC_PC+% :PUSH PC PAST SECOND PART
233786 =Onxaw  Qeraw
| ;33787 Q_IB.DATA, GET SECOND PART INTO Q
U 188C., F000,083D,01F0,F800,0000,1870 :gg;gg CCR.1B.COND,IB.TEST?,CALL ,J/G. 1Q}
+33790 Txxnx :
| :33791 RCLT3D.D, : STORE LONG FRAC2 IN RC3
U 189C, 0001,003C,0180,F99E,0000,188D g_;}g% PC_PC+% : PUSH PC PAST SECOND PART
333791. =0xwxx - Qxwax
:33795 2_(B.DAT. GET SECOND PART INTO Q
U 188D, F000,083D,01F0,F800,0000,04D0 g;gg cCr.1B. couo IB.TEST?,CALL.J/C. IQ;
:33798 slanan ;
133799 IDCT3] D : STORE LONG FRAC3 IN T3
:33800 Q RC['ZJ ; Q GETS LONG EXP
U 189D, 0010,003A,CDCO,3D10,0000,0014 g%% 00 RETURNC14] : RETURN14 FOR H FORMAT IMMEDIATE
133803 G.I1G: ;00- :
U 1870. 0000,003D,0180.F800.,0000,0E64 .-gigglso CALL.J/1B.TBM : TB MISS IN IB
33806 ;01 :
U 1871, 0000,003D,0180,F800,0000,0880 :ggggg CALL,J/IB.ERR : 1B ERROR
+33809 ;10 :
:33810 Q_IB.DATA, : KEEP ON TRYING
;33811 CCR.IB.COND,
U 1872, F000,083C,01F0,F800,0000,1870 .-%g}% 18.TEST?,4/6G.1Q

;33814 ;N
U 1873, 0C00,J03E.01€0,F800,0000,0010  :33815 D_Q,0_D,RETURN10 : GOT THE DATA, LEAVE IT IND




1Z-£S0AA-124.0
; P1W124.MCR
; GANDH .MIC

1487,
147C,

147D,

147E,

147F,

1441,

1858,

1859,

1444,

600 1204
£600.1204]

0000,003D.0180,F800,0000,0€EEC
0000,003D,0180,F800,0000,0E64

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

F000,003F ,01F0,F847,0000,1400

0000,003C.0180,F800,0000,04F8

0010.1788.0080,F938,0200,1858

0000,003C,0180,F800,0000,1558

0000.003C,0180,3000,0000,03F8

0010,0088,00€0,F938,0200,1911

; GANDH .MIC [600,1204]
] MICRO2 1L(03)
G & H floating point

N
G £ H floatin 1n1lo-J
14-Jan—8 ? po

s SPECIAL G-FORK STATES

1487:
CALL ,J/EH.USEQ
147C: H
CALL,J/]B.TBM
147D: :
CALL.J/IB.ERR
147E:
SPECG:
LAB R(SP1),
C_IB.DATA,CLR. IB. COND,PC_PC+N,
MCT/ALLOW. IB. READ,
SUB/SPEC.,J/G.FORK
147F

J/INT.B

an-82 iche 5 Frame
VAX11/780 mcrocode :
¢ G=FORK Spec1 fxer Evaluation Subroutine

s HERE WE

e 876

N4 S
PCS 01, FPLA OE, WCS124 Page

SHOULD NEVER GET
*UNUSED’’ LOCATIGN FOUND IN IB ROM

IB HAD NO DATA BECAUSE OF
T8 M1SS. REFILL IT

c IB HAD NO DATA BECAUSE OF

s ANY ERROR.

Ve ) Ve % 8,

FIND JUT WHAT HAPPENED

I8 IS WAITING FOR DATA
STALL

; HERE IF INTERRUPT REQUEST UP
; GO BACKUP REGISTERS, SERVE INTERRUPT

SHERE TO WRITE BACK THE RESULT OF AN INSTRUCTION WITH A MODIFY DESTINATION.
ASSIGNED AN ADDRESS ON CFORK BECAUSE MANY 2-OPERAND INSTRUCTIONS ARE

:° EXECUTED BY THE SAME CODE AS THE 3-OPERAND COUNTERPART,

AND CONCLUDE WITH

THE WRITE.G.DEST OPERATION, WHICH EVALUATES THE THIRD SPECIFIER IN THE

3-0OPERAND FORM,

1441

STORE.G:;
TRAP ACCC1],
VA RC[T73.
STATEO?

=0 ;0
J/MOVH

21
CACHE_DCLONG],
J/C.Wa1

i’ZE'ZE IS THE SAME FUNCTION FOR OCTO/HUGE

STOR.H: ;

TRAP.ACCL1],
VA_RCLT7],Q_ALU,
J/G.WH

LR TR YR )

LR ER TR X

AND COMES HERE FOR THE 2-OPERAND FORM.

STORE MODIFIED G FORMAT
RESET THE FPA
RESTORE OPERAND ADDRESS
IS THIS MOVH ?

WRITE LONG EXP
USE OLD DOUBLE WRITE ROUTINE

OPERATIONS

STORE MODIFIED H FORWAT

RESET THE FPA

RELOAD OPERAND ADDRESS, WHICH GOT
INCREMENTED IN FETCHING OPFRAMD (77}

875




u

27-€S0AA=124.0
: P1W124 MCR 60012041
. GANDH .MIC [600.1204]

1910,

1911,

1914,

1915,

1916,

1917,

191D,

191F,

1966,

196A,

197E,

0001,208C,00E0,5180,0000,1966

0019, 2094,0080,F800,0200,1982

0001.,208C,00E0,598R, 0000, 1A41

0001.208C,00E0,5988, 0000, 19€9

0000.003E.,0180,F800,0000,0010

0C01,FB3C,0180,FA70,0070,191D

F000,003F ,01F0,F847,0000,0200

0018,0004,1180,FAF0,0200,0341

0810,0088,0080,F908,0000,196A

0000,003C,0180,3000,0000, 197E

0€10,0038,0180,F900,0200,03FD

: GANDH .MIC [600,1204]
MICRO2 1L(03)
G & H floating point

5 =100 2160

B §
G £ H floatin inl4=Jan-82
14-Jan-8 ? po

8 Fiche S
30:16. VAX11/780 Microcode :
: G-FORK Spec1her Evaluation Subroutine

frame BS S

77
PCS 01, FPLA OE, WCS1 Page 876

igggf FOR THE SECOND AND SUBSEQUENT STATES OFF C-FORK SUBROUTINE

E.M: -

- 000
TRAP, ACCUJ
RCf T03_Q

DtLONGJ _CACHE .WCHK,
J/WRITE. GRAND

:001

TRAP.ACCL1],
ALU_Q+K[C.8],VA_ALU,
J/WRITE . HUGE

LY R TR X

TRAP.ACCL11,
DLLONG]_CACHE. IBCHK,
RCE 714,

J7G RQ

2101

Ve Ve Ve 8,00,

TRAP.ACCL1],
DCLONG]_CACHE.IBCHK,
RC[ 714,

J7READ HUGE

2110
RETURN10

J111

ALU_Q,SET.CCCINST),
DS 7LAB_RLSPI,

1]
——
-

01 1101

B.FORK

111
R[SPJCVA LA-K[.4].RLOG,
J/STOR

WRITE.GRAND :

TRAP.ACCL13,
VA VA+4
D_RCLT13

CACHE_DCLONG]

VA RCLTOJ,
0 3 ,J/STOR.L

LFETE TR TN T

GET HERE BY DATA.TYPE, WRITE G -FORMAT
RESET THE FPA

DO NOT WRITE YET

SAVE DATA

READ FIRST LONGWORD WITH WRITECHECK

WRITE HUGE FORMAT
RESET THE FPA
VA GETS ADDRESS OF LONG FRACZ

RESET THE FPA

READ LONG EXP WITH_IB-CHECK
SAVE ADDRESS IN RC7

SAVE PREVIOUS OPERAND
LABEL IN C-FORK (=C.M+4)

READ HUGE FORMAT

RESET THE FPA

READ LONG EXP WITH_IB-CHECK
SAVE ADDRESS IN RC7

SAVE PREVIOUS OPERAND

* Q HAS ADDRESS

Ve N LTA TR Y3 X

Ve Ve, 8,

H-FORMAT ADDRESS

MOVAH OR PUSHAH

D GETS ADDRESS,LATCH SP
WHICH INSTRUCTION IS IT ?

MOVAH (7EFD)
PUSHAH (7FFD)

LOAD DECREMENTED ADDR INTO SP
STORE ADDRESS ON STACK

RESET THE FPA
POINT TC NEXT (ONGWORD
GET LONG FRAC

WRITE LONG FRAC

LOAD ADDRESS OF LONG EXP
WRITE LONG EXP




U

2Z-ESOAA-124. 0
: PTW124.MCR 60012041 MICRO2
: GANDH .MIC t606 1204

1982,

1991,

19A3,

19A90

1981,

1986,

19C1,

1904,

(‘ANDH .MIC [600,1204]
103
G £ H floa.ing point

233917 WRITE. HUGE :
3918

cC S
GEH floatln 1n14-Jan ~82
14-Jan- ? po

Fiche S
16 VAX11/780 Mlcrocode
: G=-FORK Spec1f1er Evaluation Subroutxne

;3391 :
33919 RC[TZJ :
0001,E03C,0180.5190.0000.1991 .ggggg DCINST? DEP] CACHE . WCHK :
133922 :
+33923 VA_RCLT2], :
0010,0038,C1F0,2D10,0200,19A3  :33924 Q_IDCT0J :
33925
;33926 H
0810,0038,0180,F900,0000, 19A9 .;gggg D_RCCTO]
;§§3§9 WRITE.HUGE.1:
0000,003C, 0180, 3000.0000,1981 ;gggg; CACHE_DLLONG] ;
133933 :
133034 :
133935 vx VA+4 :
0C10,0038,01C0,F908,0000,1986  :33936 Q_RcCT13 :
133937
233938 : :
0000,003C, 0180,3000,0000,19C1 .ggg{g CACHE_DLLONG] :
133941 : ;
233942 VA_VA+4, ;
233943 D_0, ;
0C00,003C, C5F0,2C03,0000,19D4 - 33944 Q_IDCT1] :
33945
: 33946 : H
33947 CACHE_DLLONG], ;
133948 RCLT1T a, ;
0001,203¢.,0180.,3188,0000,03F8  :33949 J/C.waT :

Se
FPLA OE, WCS124

Frame C5
PCS 01,

RC2 GETS ADDRESS OF LONG EXP
TEST LAST TWO LONGWORDS

VA GETS LOW ADDRESS
Q GETS LONG FRAC1

D GETS LONG EXP

; ENTER HERE FROM EMODH

WRITE LONG EXP

D GETS LONG FRAC1
POINT TO ITS ADDRESS
Q GETS LONG FRAC2

WRITE LONG FRAC1

KEEP _ON INCREMENTING
D GETS LONG FRAC?2
Q GETS LONG FRAC3

WRITE LONG FRAC2
TO USE OLD CODE

e 878

Page 877

- ey




ZZ~ESOAA-124 0

: PTW124.MCR 600,1204) MICRO2

: GANDH .MIC [600,12043

19€9.

19fB,

1A09,

1A1D,

1A25,

1A29,

1A3A,

1A41,

1A%9,

0001,003C,0180,F993,0000,19FB

0000,003C.0180,4000.0000,1A09

0000,003C.C9E0.3C03,0000, 1A1D

0000,003C,0180,4000,0000,1A25

0001,003C,0180,F998.,0000,1A29

0000,003C.0180,4000,0000,1A3A

0€10,003~,CDC0,3D10,0000,0014

0001,003C.0180,F993,0000, 1A49

0000,003E,0180,5800,0000,0010

; GANDH .MIC [600,1204]
1L(03)
G & H floating point

D S
G € H floatin 1n1 -Ja -82
14~Jan—8 ? po

;33950 READ. HUGE :

;33951

:33952 RC[TZJ D,
233953 VA_ VA+L
:33954

33955 :

: 33956 DLLONGI_CACHE
:33957

233958

233959 0 D,IDLT2] D,
:33960 VA_VA+4

. 33961

:33962 :

233963 DLLONG]_CACHE
33964

: 33945 H

33966 RCLT31.D,
;33967 VA_VA+Z
:33968

33969 .

233970 DCLONGI_CACHE
233971

;33972 :

: 33973 IDCT31.D

233974 Q RC[TZJ
;33975 D-Q

;33976 RETORNL 143
233977

233978 G.kQ: H

;33975 RCLT21.D.
33980 VA_VA+S
233981

33982 M

;33983 DLLONG] CACHE.IBCHK,
33984 RETURN1D

he 5 Frame DS guen
VAX11/780 Htcrocode : PCS 01, FPLA OE, WCS124
: G=FORK SpeC1f1er Evaluation Subroutine

Ve Ve Ve Ve N,

Ve %o

STORE IT IN RC2
POINT TO LONG FRAC1

READ LONG FRAC1

STORE IT IN T2
INCREMENT ADDRESS TO LONG FRACZ2

READ LONG FRACZ2

STORE LONG FRAC2 IN RC3
POINT TO LONG FRAC3

D GETS LONG FRAC3

STORE LONG FRAC3 IN IDLT3]
Q GETS LONG EXP

D GETS LONG FRAC1

RETURN14 FOR H FORMAT

HERE TO READ 2nd PART OF A G OPERAND
SAVE FIRST PART IN RC2

READ SECOND LONGWORD

. Page 878




E S
ZZ-ESOAA-124 O ; GANDH .MIC [600,1204] GeH rloatvn? po1n1lo-Jan-82 iche S5 Frame ES guen
: PIW124 .MCR 600 12041 ICROZ 1LC03) .14-Jan-8 VAX11/780 mcrocode : PCS 01, FPLA OE, WCS124 Page 879
: GANDH .MIC [600.1204) G & H floating point Address Spem fier Evaluation

;33985 .T0C ' G & H floating point Address Specifier Evaluation’’
> 33986 -Control passes to this point by CALL J/ASPCG
;33987 : and returns to the call site “or'’ 66. if the specifier is valid,
233988 ; or the call site ‘or’* 61 if the specifier is register mode, which will
:33989 : be invalid unless the sgeuher is a field source. At the return, Q
233990 : contains the longword that was in D at the entry, D and VA contain
:33991 : the address mphed by the specifier.
: 33992 157E:
: 33993 ASPCG: ;HANG HERE IF IB MUST STALL
:33994 Q IB.DATA, ;GET SPECIFIER DATA FROM ISTREAM
:33995 LKB R(SP1) LOAD LATCHES FROM BASE SPECIFIER
:33996 CLRVIB. CCND ;DISCARD BASE OPERAND SPECIFIER
33997 PC_PC+N, ;STEP PC OVER IT
: 33998 MCT/ALLOW. IB.READ, ;LET 1B GET NEEDED DATA

[u 157, F000,003F,01FC,F847,0000,1500 .gzggg SUB/SPEC.,J/ASPCG. B ;EVALUATE THE SPECIFIER
234001 1500:
:34002 ASPCG.B:; H

U 1500, 0000,003C,0180,F800.0000,0001 .gﬁgg{: J/RSYMOD ;S*# SHORT LITERAL NOT LEGAL AS ASRC
;34005 1501: : :

U 1501, 0000,003C,0180,F800,0000,0001 .%ggg J/RSVMOD JRESERVED MODE
. ]
34008 1502: : H

lu 1502, 0000,003C,0180,F800,0000,0001 .?48(1)8 J/RSVYMOD :QUAD/QQ.BLE SHORT LITERAL
234011 1503: :

lu 1503, C000,003C,0180,F800,0000,0001 .ﬁg% J/RSVYMOD ;RESERVED MODE
234014 1504: : :
;34015 ;REGISTER
;34016 R'(PRN) _LA+K[ZERO].RLOG, ;RECORD REGISTER NUMBER IN RLOG
:34017 sGET REGISTER CONTENTS TO D

U 1504, 0818,001A,19€E0,F8D8,0000,0061 '%41.8:}3 RETLRN& cRETURN IT IN CASE FIELD SOURCE
;34020 1524: : :
:34021 JWRITE REGISTER
;34022 R'(PM) _LA+K[ZERO].RLOG, ;RECORD REGISTER NUMBER IN RLOG
234023 ;GET REGISTER CONTENTS TO D

i) 1524, 0818,001A,19€0,F8D8,0000,0061 ,g‘o‘ggg RET&RNM JRETURN IT IN CASE FIELD SOURCE
;34026 1505: S e m——n e

U 1505, 0000,003C,0180,F800,0000,0001 gﬁggg J/RSVMOD
;34029 1506: : :
: 34030 ;QUAD REGISTER
;34031 R'(PRN) _LA+K[ZERO].RLOG, sRECORD REGISTER NUMBER IN RLOG
;34032 JRETURN CONTENTS TO CALLER

U 1506, 0818,001A,19€0,F8D8,0000,0061 ;%28%2 Rtnmm
;34035 1526: : :
;34036 JWRITE QUAD REGISTER
234037 R'(PRN) _LA+K[ZEROJ.RLOG, sRECORD REGISTER NUMBER IN RLOG
234038 SRETURN CONTENTS TO CALLER

U 1526, 0818,001A,19€0,F8D8,0000,0061 ;34039 RE LRN61 :




2Z-ES0AA=124.0
: punzl. MCR 6001
GANDH .MIC [600.1204]

1 507.

1508,

1509,

1ASD¢

150A,

1A95,

1508,

1ASE,

150C,

156C,

150D,

150F,

1AAT,

1AAD,

0000,003C,0180,F800,0000,000C1

0800,003E,01E0,F938,0200,0060

0018,0018,15C0,F8D8,0000,1A5D

0019,2018,1580,F808,0000,1508

0018.0004,15C0,F8D8.0000,1A95

0819,2004,15E0,F8D8,0000, 1AAD

0000,003C,01E0,F800,0200,1A9E

€018,0018,1180,4008,0000, 1AAD

006C,C015.0180,F988,0000,157E

0811.0016,0180,F800,0200,0060

D805,2016,01E0,F938,0200,0060

0005,2014,01€0,F800,0200, 1AA1

0000,003C,0180,4000,0000, 1AAD

0001,003€,0180,F938,0200,0060

; GANDH .MIC [600,1204]
1204] MICRO2 1L(03)
G £ H floating point

: 34040
34

F
G £ H floatin 1n14-J
14-Jan-82 ? po

b
an-82
: Address Spec1f1er Evaluation

fiche 5 frame FS
VAX11/780 Microcode :

Sequence 881

PCS 01, FPLA OE. WCS124 Page

*ILLEGAL QUAD REG

: (R)
;RECOVER INDEX(PROPERLY SHIFTED),IF ANY
TURN IT

‘UPDATE THE STACK POINTER

‘UPDATE THE STACK POINTER
*THEN LOAD UN-INC?EMENTED ADDR

*  =(R) AUTO DECREMENT

*=(R) AUTO DECREMENT
* USE DECREMENTED ADDR
*GO LOAD LC BEFORE RETURNING

*3(R)+ AUTO INCREMENT DEFERED

1507: :
J/RSVYMOD

1508:

ASPCG.DR:
Q_D.DEVA_LA,LC_RCLT71,
RETURNGD

1509: :
R(PRG)_LA*K[SP1.CONJ.RLOG.
R(PRN) _Q+K[SP1.CONJ.RLOG,
J/ASPCG.DR

150A: :
R(PRN) _LA-KLSP1.CONJ.RLOG,Q_ALU
4 _D.R(PRN) _Q-K[SP1.CON].RLOG,
D_ALU.
J7ASPCG.DF

1508: H
Q_D.VA_LA
brLone] CACHE,
R(PRN) [A+K[.4].RLOG,
J/ASPCB.DF

150C: H
RCLT?]_LA+LB.CTX,
CALL ,J7ASPCG

156C: H
DEVA_D+LC,RETURNGO

150D : :
Q.p, onA Q+LB.PC,
CCR.1B.SPEC.
LC R([T?J RE TURNGO

150F :
4 D.VA_Q+LB.PC,
CCR.IBTSPEC
DLLONG]_CACHE

ASPCG.DF :

VA_D,
LC_RCLT71,RETURNGO

*GET INDIRECT WORD
* WHILE UPDATING REGISTER
*THEN JOIN COMMON CODE

* INDEX MODE, CONTEXT SHIFT INDEX
*GO AROUND AGAIN

*RETURN THE INDEXED VALUE

*D(R) DISPLACEMENT MODE.
*DISCARD THE SPECIFIER
*LOAD UP INDEX, IF ANY

*@D(R) DISPLACEMENT DEFERED
*DROP THE SPECIFIER

*GET INDIRECT, GO USE IT AS ADDR

sxxxx(OULD USE GLD CODE HERE®®r+
;USE POINTER AS ADDRESS
;RECOVER INDEX, IF ANY

880




G 5
1Z-ESOAA-124.0 . GANDH .MIC [600,1204] GEH floatin?spoin16-Jan~82 . fiche 5 Fframe G5 Sequence 882
: PTW124 . MCR 600,1204) MICRO2 1L(03)  14-Jan-82 75:30:16 =~ VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 881
: GANDH .MIC [600.1204] G € H floating point : Address Specifier Evaluation

234095 HERE ARE VARIANTS OF THE ASPC ENTRY POINTS FOR R=P(

:34096
234097 1514: ; H
J 1514, 0000,003C,0180,F800.0000,0001 :332098 J/RSVMOD :PC REGISTER MODE
34100 1515: ;
J 1515, 0000,003C.0180.F800.0000,0001 ‘%}8} J/RSVYMOD :ILLEGAL REGISTER MODE, R=PC
3,103 1516: ; :
J 1516, 0000,003C,0180.F800.0000,0001 .-gﬂgé J/RSVYMOD *PC QUAD REGISTER MODE
234106 1517:  ; :
J 1517, 0000,003C.0180.F800.0000,0001 ;,}ﬁgg J/RSYMOD :ILLEGAL QUAD REGISTER MODE, R=PC
:34109 1518: :
J 1518, 0000,003C,0180.F800.0000,0001 ﬁu? J/RSYMOD < (PC)
134112 1519: :
234113 a_p, $(PC)+ IMMEDIATE MODE
234114 D_PC, *GET PC WHICH THE IB INCREMENTED
U 1519, D814,0038,01E0.F800,0000, 1a82 %HZ CCR.1B. SPEC
33411’ s H
13118 PRVA_D-K[SP1.CONJ. :COMPUTE THE UNINCREMENTED ADDRESS
;34119 LC_RTLT7]., ;RECOVER INDEX, IF ANY
U 1AB2, 0819,0002,1580.F938.0200.0060 %gg RETURNGO
:'34122 151A: : :
U 151A, 0000,003C.0180.F800,0000,0001 %ﬁ%{» J/RSYMOD t=(PC)
:34125 1518: ; :
234126 Q_D.DEVA Q, :@(PC)+ ABSOLUTE MODE
;34127 LT _RCLT7]. ;GET BACK INDEX
:34128 CLR.IB. SPEC,
U 1518, DCO1,203E,01E0.F938,0200.0060 "%ﬂ%% RETURNG0
234131 151C: ; ;
U 151C. 0000.003C,0180.F800,0000,0001 gzgg J/RSVYMOD < INDEX MODE, R=PC
134134 151D:

U 151D. 0000,003C,0180.F800.0000.0001 -34135 57RSV0D NESTED INDEX MODE, R=PC




H b
ZZ-ESQAA-124.0 . GANDH .MIC [600 12041 GEH ﬂoatm? pom an-82 iche S Frame HS Se ce 883
: PIW124 .MCR 60012041 RO2 1L(03) 14=Jan-82 16 VAx11/780 chrocode : PCS 01, FPLA OE, WCS124 Page 882
: GANDH .MIC [£600,1204] G & H floating point : Address Spec1f1er Evaluation
sHERE WHEN IB ROMS SELIEVE WE SHOULDN'T GET HERE

1587:

% 3
QL

CALL ,J/EH.USEQ *"UNUSED'* LOCATION IN IB ROM
:HERE OFF ASPCG. WHEN INSTRUCTION BUFFER DOES NOT HAVE ENOUGH DATA
157C:

U 1587, 0000,0030,0180,F800,0000,0EE0

U 157C, 0000,003D,0180,F800,0000,0E64 CALL,J/1B.TBM :TB MISS. REFILL IT

157D:

_a..n_n..b-.\...l:_l-a-a—t
BB y

U 157D. 0000.003D.0180.,F800,0000,0880 CALL,J/IB.ERR SANY ERROR. FIND OUT WHAT HAPPENED

234149 :157E: ; :
234150 ASPCG: *STALL. WAITING FOR THE DATA

;26152 157F: s INTERRUPT REQUEST DETECTED
U 157F, 0000,003C,0180,7800,0000,04F8 ;34153 J/INT.B sBACKUP REGISTERS AND TAKE INTERRUPT




2Z-ESCAA-124. 0
: P1W124 .MCR 600

| . )
; GANDH .MIC [600,1204] GEH floatm? poinl4é-Jan-82 he S Frame
1204]
: GANDH .MIC tsoé 1204

1S Se
MICRO2 1L(03) 14-Jan-82 30:16 VAX11/780 m‘crocode PCS 01, FPLA OE, WCS1 lo
G & H floating point : E-FORK

;364154 .T0C '

Page 883

G & H floating point : E-FORK''

: 34155
gﬂgg ;BRANCH POINT FOR EMOD-EXTENDER AND OTHER ODD SPECIFIER EVALUATIONS.
*34158 1600:
234159 E.FORK: :
U 1600, 0C00.003€.01E0.F800.0000,0010 ‘%‘},}2‘1’ o 2,0_D, RETURN10 *  SHORT LITERAL
234162 1604: :
+34163 Q. D.h LA, * D GETS REGISTER VALUE
U 1604, 0800.003C.01E0.F800.0000.0010 :34164 RETURR10
134165 1608:
234166 E.DR: : H
134167 VA LA, * MODE IS (R)
134168 Q_D. * SAVE OLD D-VALUE IN Q
U 1608, 0000.003C.01E0.F800,0200,1AC9 :%}gg J7E.M :  JOIN EMOD-MEMORY-REFERENCE
134171 1609: ;
134172 R(PRN) _LA+K[.2].RLOG, P (R4
U 1609, 0018.0018,0980,F8D8.0000.1608 %ﬂ;f J/E.DR™
234175 160A: :
234176 R (PR _LA-K[.2].RLOG, (RS-
234177 VA _ALUT Q_D, * LOAD VA WITH OPERAND ADDRESS
U 160A, 0018,0004,09€0,F8D8,0200,1AC9 ;gﬂ;g J/E.M
234180 1608: ; ;
34181 VA LA, P aR)+
U 1608, 0000,003C.01E0.F800,0200,1AB4  :34182 )
34183
:34184 H
$34185 DCLONG] CACHE. * D GETS OPERAND ADDRESS
2341 R(PRN) “CA+KL.4].RLOC, :  AUTO INCREMENT REGISTER
1AB4, 0018,0018,1180,4008,0000,1A87  -341 J/E.DF
% E.DF
1AB7. 0001.,003C,0180,F800,0200,1AC9 % T VALD, J/E.M VA GETS OPERAND ADDRESS
234192 E.M: : ;
34193 DCWORD]_CACHE. *  READ OPERAND
U 1AC9, 0000.403E.0180,4000,0000.0010 ‘%2}3? RETURN1D
134196 160C: ;
34197 RCCT7]_LASLB. CTX, *  INDIRECT
U 160C, 006C,C015,0180,F988,0000,157E :gﬁgg CALL,J7ASPCG
$34200 166C: ;
34201 b_a,VA_D+LC, : VA GETS OPERAND ADDRESS
U 166C, 0C11,0014,0180,F800.0200,1AC9 ;gzggg J7EM *  MAKE MEMORY REFERENCE
134204 160D: ;
34205 VA Q+LB.PC, . INCIRECT

U 162D, D005.2014,01E0,F800,0200,1AC9  :34206 Q_D,CLR.IB.SPEC,J/E.M ;




2Z-ESOAA-124.0
: PTW124.MCR 60012041
GANDH .MIC [600.1204]

‘

U 160F,

U 1ACC,

U 1619,

U 18C5S,

U 18D5,

U 1ACE,

U 1618,

U 167¢C,

U 167D,

U 167E,

U 167F,

D005,2014,01E0,F800,0200, 1ACC

0000.003C.0180,4000,0000, 1AB7

0C00,003C.,7180,F804,0084,78C5

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

0000,003C,69€0,F800,0084 , 7ACE

0D00, 003E ,E5FO0,2€00,0000,0010

D001,203C,01€0,F800,0200,1AC9

0000,003D,0180,F800,0000,0E64

0000,003p.0180,F800,9C00,0880

F000,003F ,01F0,F847,0000,1600

0000,003C,0180,F800,0000,04F8

> GANDH .MIC [600,1204]
MICRO2 1L(03)
G & H floating point

: 34207
34208
34209

J 5
G % H loatin? p01n14-Jan- 2
14=Jan-82 15:30:1
: E=-FORK

160F :

1619:

=Qanxnn

1618:

167C:

167D:

167E:
SPECE:

167F :

Q_D,VA_Q+LB.PC,
CCR.IBTSPEC

DCLONGI_CACHE, J/E.DF

.
0

st K[ FFF8],
PC_PC+1

s0%nnx

Q_IB.DATA,
CCR.18. COND,
IB.TEST?,
CALL.J/C.IQ

1***.

DAL SC,
st KL.FFES]

Q _IDCT9],
D_DAL.SC, RETURN10

VA Q, @D,
CLR. IB.3PEC.
J/E.M

CALL.J/1B.TBM

CALL,J/IB.ERR

LAB_R(SP1),

PC_PC+N,
MCT/ALLOW. IB.READ,
SUB/SPEC,J/E.FORK

J/INT.B

Fiche 5 Frame
VAX11/780 Mlcrocode

o Ve Ve 0

Ve Vo Ve %

®e %o

PCS 01,

IMMMEDIATE
SHIFT COUNT OF -8.

GET SECOND PART OF WORD
CLEAR SPECIFIER
NEED ONE MORE BYTE

GET NEW BYTE INTO D<31:24>
OzgﬁTS LOW BYTE

RESTORE MULTIPLIER FRAC LONG
GET THE DATA IN RIGHT ORDER

IMMEDIATE DEFFERRED

LA AND LB GETS REGISTER VALUE
Q@ GETS INSTRUCTION STREAM DATA

INCREMENT P(
TURN ON IB-READ

J5 Se ce 885
FPLA CE, dCSTS4 Page 884
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ZZ-ESOAA-124 0 : GANDH .MIC [600 12041] G&H ﬂoatm? pom 4 an-82 he 5 Frame K5 S ce 886
; PTW124.MCR 600,1204] ICRO2 1L (03) 14-Jan-82 VAX11/780 mcrocode : PCS 01, FPLA OE, WCS124 Page 885

* GANDH .MIC [£600,12043 G z H floating point : GRAND FLDATING NOTAT ION
332529 .TOC ' G & H floating point : GRAND FLOATING NOTATION''
:34258 . THE FOLLOWING NOTATION IS USED IN COMMENTS BELONGING TO THE
.gzsgg ; MICROCODE FOR THE GRAND FLOATING INSTRUCTION SET.
34261 ; OP1 LONG EXP = LONGWORD OF 1. OPERAND CONTAINNING EXPONENT
34262 AND HIGH FRACTION BITS.
263 ; OP1 LONG FRAC = LONGWORD OF 1. OPERAND CONTAINING FRACTION BITS ONLY
;364264 ; OP1 EXP = EXPONENT OF OPERAND 1
134265 ; OP1 FRAC <LS> = {LONGWORD CONTAINING LOW PART OF ALIGNED FRACTION
34266 OP1 FRAC <MS> = LONGWORD CONTAINING MOST SIGNIFICANT BITS OF ALIGNED
;34267 FRACTION.
134268 ; SRC = OP1
%“:%98 M DST = OPX WHERE X IS NUMBER OF OPERANDS.
134271 ; OP1 FRAC <MS> LOOKS LIKE THIS:
:34272 ; 31 0
;34273 . H H
;34274 - M
;34275 R :
234276 ;0 ;1 ; FRACTION <52:23> H
;364277 s :
;34278 ; H
279
;34280 ; OP1 FRAC <LS> LOOKS LIKE THIS:
;34281 3 09 0
;34282 ; : H
;34283 H : H
;34284 : : :
;34285 ; ; FRAC <22:0> ; 00 :
;34286 H : :
;34287 ; H :




1Z-ESOAA=-124.0 . GANDH .MIC [600,1204] GeHTF oatln? po1n an-82 . Fiche 5 Frame LS S e 887
;. PTW124.MCR 600, 3204] MICRO2 1L(03) 14-Jan- 6 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 886
; GANDH .MIC [606.12 G € H floating point MDIFIED DOLGLE FLOATING == CMPG

J 16C1, 0€10.0088,C4C1,3000,0000,1AD6

J 1AD6, 0019,2084,3880,F800,0010, 1ADE

J 1ADE, 0810,0138,C985,3D10,0000,186C

U 186C, 0019,0034,3980,F800,0010,1AE2

u 186D, 0019,2034,4580,F800,0800,186C

534288
: 34289
234290
;34291
: 34292
;34293
234294
134295
: 34296

:34297
:34298
34

34338

.TOC ' G ¢ H floating point

;DOUBLE PREL:SION FLOATING POINT CMP.

JINPUTS:

s Q = OP1 LONG FRAC

; RCO = OP1 LONG EXP
H D = OP2 LONG FRAC

: RC2 = OP2 LONG EXP

: MODIFIED DOUBLE FLOATING --

(0, O

:ALGORI THM:

: THE FOLLOWING TESTS ARE BEING PERFORMED IN ORDER:

: 1. EXPONENTS

: 2. FRACTION <0:20>

: . FRACTION <21:36>

: 4. FRACTION <37:52>

:OUTPUTS:

: SETS CONDITION CODES ON SRC-DST

: TEMPORARIES :

16C1: : C1 + 1400

CMPG:  TRAP. Accm, : RESET THE FPA
IDLTIID : Save OP2 LONG FRAC IN T1
D_Q. : D GETS OPT LONG FRAC
Q_RCCTOI. : Get OP1 LONG EXP FROM RCO
SS_ALU15 : STORE IT IN Q-REG. SS GETS OP1 SIGN

s CMPG
TRAP.ACCC1] : RESET THE FPA
ALU_Q.AND.KC.7FFOJ, CLK.UBCC - CLOCK OPT EXPONENT FOR 0
ipCr23 D * SAVE OP1 LONG FRAC IN T2
D RCUZJ : D GETS OP2 LONG EXP FROM RC2
$3_SS.XOR.ALU158SD_ALU1S, : 5SS gets XOR of two signs,
. sD GETS OP2 SIGN

2? ; Test OPi for ZERO

=0 '-%RANCH ON ALU Z-BIT :

CMPGO: ALU D.AND.KC.7FF0],

CLKTUBCC, J/CMPGO1
21

Ye %

ALU Q.AND.K[.8000],
CHKCFLT.OPR,
J/(MPGO

.
']

CP1 NE O
ISOLATE EXPONENT BITS OF OP2

OP1 =

0
ISOLATE SIGN BIT
CHECK FOR -0




2Z~ESOAA-124.0 ; GANDH
; PIW124.MCR 6001204
GANDH .MIC [600,1204]

U 1AEZ2, 0000,013C,0180,F80" 2GU0,1874

U 1874, 001D,7200,0180,F80v.,0v10,196E

U 1875, 0019,0034,4580,F800,0800, 1AE6

U 1AE6, €019,6034,6D80,F804,4050,0062

U 196E. 001D, 3800,0180,F800,0010,1923

U 196F, (019,4020,4580,F804,4050,0062

U 1923, (019,6034,6D80, f804,4050,0062

U 1927, 0001,1B3C,C9F0,2EF8,0000,197A

U 1928, (019,4020,4580,F804,4050,0062

.MIC [600,1204]
HICROZ 1L(03)
G & H floating point

G¢&

34339
34

=0

=1110

CMPG1:

=0011

CMPG2:

=;END

M
H floati 1n 4-
14-Jan- n? po

’—granch on ALU Z-bit

ALU_Q-D, WORD, CLK.UBCC,
EALD?,J7CMPG1

-1
ALU D.AND.KL.80001,
CHKTFLT.OPR

ALU Q.AND.KLC. FFFOJ
NE2_ALU.VEC_O WORD,
CLRTIB.OPC,PC_ PC+1, J/1RD

"Branch on SS-bit
21110~

ALU_Q-D. LONG., CLK.UBCC,
ALU?, J/7CMPG2

1M

ALU_D.XOR.KL.8000],

N®Z_ALU.VEC_0,WOR
CLR?1B.0PC,PC_ PC+1 .J/IRD

:ga?g'mh on ALU ; and n-bits
ALU_Q.AND.KLC. FFFOJ
NRZ”~ _ALU.VEC 0

CLRYIB.OPC, PC PC+1

;0111

J/IRD

RCR151 D
Q IDETZJ
ALU?. J7CMPG3

;1011
ALU_D.XOR .k .8000],
NEZ”ALU.VEC_0,WORD
CLRZ1B.0PC, “pC_pc+i, J/IRD

Te %o Ve VN,

Ve N N9 %,

e Ve %o Ve

an-82 Fiche 5
VAX11/780 Microcode :
NJDIFIED DOlBLE FLOATING -- CMPG

CMPGO1: 2?

Frame M5 S ce
PCS 01, FPLA OE, UC5134
TEST FOR OP2 = 0

Capare. oponent oP1 - OP2
ompare ex S, -
Test XOR of signs

0P2 .EQ. 0
ISOLATE SIGN-BIT OF OP2
CHECK FOR -0

Get exponent
Set (C FROM
Complete

?rt of OP1

SAME SIGN
CLOCK MS FRACTION BITS, QP1 - OP2
Same sign, BRANCH ON exponents

OPPOSITE SIGNS

Set condition codes on -dst
SINCE SRC MAY BE 0

Set N and Z from -dst
Complete

Dst exp is < src exp
Set N and Z from src
CCMPLETE

Save dst exponent in R15
Same exponents, get OP1 LONG FRAC
Test high fraction part

Set cc from -dst
COMPLETE

888
Page 887




N b
ZZ-ESOM-124.0 ; GANDH .MIC [600,1204] G 8. Hf oatm? pmn an-82 Fiche 5 Frame NS S ce 889
; PTW124.MCR 6001204 MICRO2 1L(03) 4-Jan- VAX11/780 Microcode : PLS 01, FPLA OE, WCS124 Page 888
: GANDH .MIC [600,1204] G &€ H floating point : MODIF IED DOtBLE FLOATING -- CMPG
;34384 ; Q = OP1 LONG FRAC
;34385 R15 = OP2 LONG EXP
:34386 RCO = OP1 LONG EXP
234387 T1 = OP2 LONG FRAC
234388 ; T2 = OP1 LONG FRAC
:34389 .
;34390 =1010 :Branch on ALU Z and C31-bits
;34391 ;1010 ; BORROW
234392 CMPE3: ALU _RCR15].XOR.K[.80001, ; Set CC cn -dst
234393 N&Z ALU.V&C _0, WORD,
U 1975, €018,4020,4580,FA7C,4050,0062 :gzggg CLRTIB.OPC, PC _PC+1, J/IRD
234396 101 ; NO BORROW, NON-ZERO
234397 ALU RCLTOJ, NBZ ALU.YEC 0, WORD,; Set CC on src
U 1978, €010,4038,0180,F904,4050,0062 :gﬁggg CLR7IB.OPC, PC PC+1 J/IRD
:34400 1M ; NO BORROW, ZERO
234401 =111 ALU_Q.OXTLWORD], ;  ISOLATE BITS <47:32> OF DST
: 34402 D_ALU, s SAVE ITIND
U 197F, 0803,603C,C5F0,2C00,0000,1AEA ;34403 Q_IDLT1] . GET OP2 LONG FRAC
gt oo
34406 ALU Q. 0XT[UORDJ°D s CLOCK DIFFERENCE IN BITS <47:32>
234407 CLKTUBCC, WORD, ;s DST=SRC
U TAEA, OC1F,6000,C9F0,2C00,0070,1AEE :gzzgg D_a.Q IDfTZJ ; D GETS DST, Q GETS SRC
;34410 H :
U 1AEE, 001D,1800,0180,F800,0010,198A ;34411 (MPG4: ALU_D-Q,CLK.UBCC.ALU? : Clock difference of high fract bits
’ 234412 s CLOCK DST - SRC
;34413 :
:34414 =1010 Branch on ALU Z and €31 bits
: 34415 ;1010 . NO BORROW, SRC > DST
;34416 ALU RCETOJ WORD, ; Set CC on src
;34417 NEZ_ALU. vac _0, WORD, : Set N and 7 from src
U 198A, (010,4038,0180,F904,4050,0062 :%22}3 CLRTIB.OPC,”PC_PC+1, J/IRD
;34420 ;101 : BORROW, DST > SRC
;34421 ALU _RCR15].X0R.K[.8000], ; set CC on =-dst
: 34422 NEZ_ALU.VEC_0, WORD,
U 1988. (018,4020,4580,FA7C.,4050,0062 :gzzgz CLRTIB.COPC, PC PC+1 JZIRD
;34425 11N :
U 198F, 0CG00,1B3C,0180,F800,0000,199A ;34425 =1111 ALU?, J/CMPGS : TEST DST = SRC <31:N..
234427 =:END
;344238 : - :
234429 =1010 ;Branch on ALU Z and C31 bits
;34430 ;1010 ; BORROW, SRC > DST
;34431 (MPGS: ALU RCCTOJ, WORD,
134432 NEZ_AL TR _0,
U 199A, (010,4038.0180,F904,4050,0062 :gzz%z CLRY IB OPC PC _F.+1, J/IRD
: 34435 ;10N ; NU BORROW, DST > SRC
:3%636 ALU RCR15].XOR.K[.8000], WORD, : Set CC on -dst
;34437 NEZ_ALU.VEC_O,

U 1998, (018,4020,4580,FA7(C,4050,0062 ;34438 CLRT18.0PC, PC_PC+1, J/IRD




B 6
ZZ-ESOAA-le 0 . GANDH .MIC [600,1204] GEH floatwn? po1n14-Jan-82 Fiche 5 Frame B6 Seguence 890
30:16 VAX11/780 Microcode : PCS 01, FPLA OE, W(S124 Page 889

: PIW124.MCR 600,1204) MICRG2 1L(03)  14-Jan-82
. GANDH .MIC [600.12041 G & M floating point : MODIFIED DOUBLE FLOATING -- CMPG
:34439
134440 ;11N s
34441 =1111  ALU_D-Q, N&I ALU.VEC_O, *  EQUALITY
U 199F, C01D.0000,0180,F804,4050,0062  : 34442 CLRTIB.OPC, Pc _PC+1,7J7IRD

134443 =;END :




cC 6
17-ESOAA-126.0 : GANDH .MIC [600,1204] GE&Hflo atm? po1n’4-Jan-82 . Fiche 5 Frame C g ce 891
; PTW126.MCR 600,1204) MICRO2 1L(03) 14-Jan- 30:16 VAX11/780 mcrocode : PCS 01, FPLA OE, wCS124 Page 890
: GANDH .MIC [600,1204] G & H floating point : G FORMAT UNPACK ROUTINE
,%4422‘50 .TOC ' G 8 H floating point : G FORMAT UNPACK ROUTINE'’
.gzzzg sROUTINE TO UNPACK MODIFIED DOUBL FLOATING OPERANDS.
;34448 ; INPUTS:
: 34449 ; Q = OP1 LONG FRAC
:34450 RCO = OP1 LONG EXP
34451 D = OP1 LONG FRAC (WORD SWAPPED)
;34452 RC2 = OP2 LONG EXP
;36453 ; RCLT6] = OP2 LONG FRAC
.3‘022? : 253 = 9P1 LONG FRAC
;34456 ; IR2: 1> = TYPE OF OPERATICN BEING PERFORMED:
;34457 00 = ADD, 01 = 10 = mUL, 11 = DIV
;34458 ; IN CASE OF EMDG. HIGH WORD OF RC4 EQUALS EXTENDER
;34459 SS=0 EXCEPT FOR ACBG, WHEN IT IS 1
234460
: 34461 -
s 34462 ;OUTPUTS:
;34463 ; IDCTD] = OP1 FRAC <MS>
;34464 ; = IDLT2] = OP1 FRAC <LS>
124465 IDCT1] = OP2 FRAC <MS>
134466 : D = OP2 FRAC <LS>
;364467 RCT1 = EXP2-EXP1 IF DIVG
;34468 RCLT5] = OP1 EXPONENT
;34469 RCLT4] = OP2 EXPONENT
;34470 SS = (SIGN OF OPERAND 1) .XOR. (SIGN OF OPERAND 2) .XOR. IR<T>
;34471 EXCEPT FOR ACBG WHEN SS IS COMPLEMENT OF ABOVE
;34472 ; R15 = (EXPONENT OF OPERAND 2 ) - (EXP OF OPER 1)
;26473 ; FE = NABS (LOW BITS OF EXPONENT DIFFERENCE)
;344764 IF IR<2> = 0 (ADD OR SUB)
;34475
;34476 .TEMPORARIES:
.gzzgg H IDCT3] = OP1 LONG FRAC (SWAPPED)
;34479 ;RETURNS:
;34480 RETURN @ 1 IF OPERAND 1 = 0
;34481 RETURN @ 2 IF OPERAND 1 <> O, OPERAND 2 = 0
.gzzgg H RETURN @ 3 IF BOTH OPERANDS ARE :'ON-ZERO
234484




u

22-ES0AA-124.0
: PTW124.MCR 60012041
: GANDH .MIC [600,12043

1AF2,

1AF3,

1AF4,

1AFS,

1AF6,

1920,

192F,

1AF8,

1AF9,

1AFA,

0810,0088, CCES,3D00,0000, 1AF3

0099,0034,3980,FAF8,0010, 1AF4

0819,0030,6580,FA78,0000, 1AF5

0919.0024,7580,F800,0000, 1AF6

0D80,173C,F584 ,FAF8,0084,792D

0000,003C,0180,FA78,0000, 1AFA

00V0.003C,0580,FA78,0084, 9AF 8

0D00,003C,0180,F800,0000, 1AF9

0€10,0138,€1¢0,3020.0000, 188C

0€00.013C,C1F8,3C00,0000,188C

; GANDH .MIC [600,1204]
MICRO2 1L(03)
G & H floating point

;34486 UNPACKG:
344

34538

D
G £ H floatin 1n14-J
146-Jan-82 ? po

=1101

UNPKG.1:

TRAP. ACCE1J
IDCT3] D.Q_D
D_RCLTOI,
SGN/SS.XOR.ALU

ALU D.AND.KL.7FF0],
RCRTS]_ALU.RIGHTZ,
CLK.uUBTC

0_D.OR.K[.10].
LAB_RL[R1S]

ALU_D.ANDNOT.K[.203.
D_ACU(FRAC)

n-82 iche
VAX11/780 H1crocode
: 6 FOH'IAT WPACK ROUTINE

Ve Ve Ve Ve Ny

L XA YR TR )

Se Ve N

D _DAL.SC.
sB_ss

SCTKL.A
g%u L? RtR1SJ _ALU.RIGHT2,

:BRANCH ON STATE<T>
1107 ===

(AB_RCR’’ 3.

D_DAL.SC

J7oneke.

2111

(A8 RL[R15]
SC_SC+k[.1]3

D_DAL.SC

DLTOI_D,
Q,

I

D_

Q_RCLT4D,

27, J/UNPKG..2

IDCTOID,
0_8,
9

L XA TR YR FR TR X

e e Ve

A XB TR X3 X

Ve Be e Ve

5 Frame D6 Sequence 892
PCS 01, FPLA OE, WCS124 Page 891

RESET THE FPA

SAVE OP1 LONG FRAC (SWAPPED) IN T3
D GETS OP1 LONG EXP

SS GETS SIGN (EXCEPT FOR ACBG)

ISOLATE EXPONENT
STORE IT IN R15
CLOCK ALU Z-BIT

SET HIDDEN BIT
LATCH EXPONENT

CLEAR BIT 5
UNPACK OP1

SHIFT RIGHT 7 BITS (SC=-7)
SAVE SS IN SD

SC GETS 10.

R15 GETS EXPONENT

IS THIS EMODG ?

LATCH EXPONENT
GZNERATE SRC FRACTION <MS>

EMODG, SHIFT IN EXTENSION
LATCH EXPONENT

SAVE M'PLIER FRAC <LS> IN T0
D GETS SRC FRACTION <LS>
Q GETS EXTENDER

SAVE SRC FRACTION <MS> IN TO

GET LOW FRACTION READY FOR SHIFT
GET _READY FOR SHIFT

TEST OP1 EXPONENT




E 6
ZZ-ESOAA-124.0 . GANDH .MIC [600,1204] G € H floatin in14=-Jan=-82 Fiche 5 Frame E6 Se ce 893
: PIW124 MCR 600,1204] MICRO2 1L(03)  14-Jan-82 $59g0:16 VAX11/780 Microcode : PCS 01, FPLA OE, UCSTE& Page 892
: GANDH .MIC [600,1204] G & H floating point : G FORMAT UNPACK ROUTINE
:34539 : - H
234540 =0 :8ranch on alu 2-bit
234541 : : SRC NE O
: 34542 UNPKG.2:
234543 D_DAL.SC, : D GETS SRC FRACTION <LS>
234544 Q_RCLTZ2], : GET OPER 2 LONG EXP
234545 SGN/ADD . SUB,
234546 FE_KC.10], : GET READY TO SWAP 0P2 LONG FRAC
|u 188C. 0D10,0038,65C6.F910,0104,7800 %-'zgzg J/SRCLO
: 34549 21 ; SRCEQO
;34550 ALU_RCLTO] . : PASS OP1 LONG EXP THRU ALU
Ju 188D, 0010,0038,0180,F900,0800,1AFB .g‘igg% CHK.FLT.OPR ; TEST FOR RESERVED OPERAND
:34553 : :
iU 1AFB, 0810,0038,0180,F910,0000,1AFC .ﬁggg D_RCLT2] : D gets DST LONG EXP
234556 2 :
234558 Q_ALCU.RIGHTZ2,
534559 cfk.uBCC
[u 1AFC. 0099,0034,39C0,F930,0010,1AFD .gzggg LC_RCLT6] : GET DST <L>
P ]
234562 : H
;34563 RCLT41_Q.RIGHT2, ; RC4& GETS 0P2 EXPONENT
U 1AFD, 0081,213C,0180,F9A0,0000,18D8 .gzgg‘se 2? ; TESTFOROPER 2 =0
: 34566 : - :
:34567 =0 :Branch on alu z-bit
534568 ;0 : DST.NE.O, SRC =0
234569 RCLT1I_LC, : RC1 GETS DSTO <L>
234570 Q 0, ; CLEAR Q
U 1808, 0010,003A.01F8,F988,0000,0001 .%‘I:g;; RETURN1 ; RETURNY FOR SRC=0, DST.NE. O
234573 21 c SRC=0,D08T=0
234575 CHK.FLT.OPR, : WHICH IS RESERVED OPERAND
U 1809, OF19,0034,45F8,F800,0800, 1AFE %22;9 D_0.0_0 * EVERYTHING IS 0
;34578 : :
;34579 RCLT1] _k[ZERO], ; MAKE RESULT 0
U TAFE, 0018,003A,1980,F988,0000,0001 gzgg? RETURNT
134582
;34583




22-ESOAA-124. 0
: PTW124 MCR 600
: GANDH .MIC (606 12041

1800,

1801,

18E4,

18E5.

1802,

1803,

1898,

1899.

189A,

1898,

1204]

0099.2034,39C0,F928,0010,1801

0081.,213C.,C9CJ,3DA0,0000,18E4

0810.0938,1780,F930,0104,7898

0010,0038,0180,F910,0800, 1802

0810,0038,0180,F900,0000,1803

0000.,003E,0180,F918,0000,0002

000D ,2000,0180.FAF8,0092, 1804

0000 ,2000,0180,FAF8,0092, 1804

00D, 2014,0180,F9A0,0092, 1804

000D, 2000,0180,FAF8,0092,1B04

: GANDH .MIC [600,1204]
MICRO2 1L(03)
G £ K floating point

: 34584
534385

;24586
:34587

34588
34589
:34590

:34591
34592
34

F 6
G & H floatin 1n14- an-82
14-Jan—82 ? po

SRCLO:

=00
UNPG2:

LC_RCLTSS

ID[ 121D

?C[T4J 0 -RIGHT2.,Q _SHF,

:gRANCH ON ALU Z-BIT

FE K[LZERO],
D _RCLT6].
1R2-1° J/UNPG2

21
ALU RCLT2],
CHK-FLT.OPR

D_RCLTO]

LC RCLT33,
RETURNZ

Fiche
VAX11/780 Microcode :
: G FORMAT UNPACK ROUTINE

Q_Q.AND.K[.7FF0J.RIGHTZ2,
CCk.uBCC

Vo Ve %o 0,

Ve

L TR PR TR X

:Branch o low two bits of opcodé

ALU_Q-LB,RLR15]_ALU,
SC_ALU.CLK.UBCCS
J/BH.DSTTST

H

ALU_Q-LB,RLR15]_ALU,
SC_ALU, CLK.UBCLS
J/BH.DSTTST

;10
ALU_Q+LB,RCLT4] JALU,
SC_ALU,CLK.UBCCY
J/BH.DSTTST

1
ALU_Q-LB,RCR15]_ALU,
SC_ALU.CLK.UBCCS
J/BH.DSTTST

'

S Frame Fé Se ce
PCS 01, FPLA OE, UCS134

ISOLATE OP2 EXPONENT EITS
CLOCK OPER 2 EXP
LATCH OPER 1 EXPONENT

SAVE OPER 1 FRACTION <LS>
STORE OPER 2 EXP IN RC4 AND Q
TEST OPER 2 EXPONENT

DST MNE O

FE GETS 16. FOR SWAPPING
D GETS OP2 LONG FRAC
TEST OPCODE

OPER 2 = 0, OPER 1 NE O
NEED TO CHECK OP2 FOR -0

D GETS OP1 LONG EXP

LC GETS OP1 LONG FRAC

ADDG
R15 GETS EXPONENT DIFFERENCE
CLOCK DIFFERENCE

SUBG
R15 GETS EXPONENT DIFFERENCE
CLOCK DIFFERENCE

MULG
RC5 GETS EXPONENT SUM
CLOCK SuM

DIVG & ACBG
R15 GETS EXPONENT DIFFERENCE
CLOCK DIFFERENCE

94
Page 893




U 1804,

U 1B05,

lu 1806,

U 1807,

U 1808.

U 1809,

U 1B0A,

U 1808,

2Z-ES0AA-124. o
- PIW124 .MCR 600
> GANDH .MIC [606 1204]

0018,0038,65E0,F800,0182,FB05

0010.,0038.,8DC0,F910,0084, 7806

0019,2030,65C0,F800,0000, 1807

0919,2024,75E0,F800, 0000, 1808

0D00,003C.F580,F9A8,0084, 7B09

0000,003C,0180,F800,0000, 180A

0€00.,003C.C5F8,3E78. 0000, 1808

0010,003A,C9F0,2020,0082,0003

: GANDH .MIC [600,1204]
1204] MICRO2 1L(03)
G & H floating point

G 6
G&H float1n? p01n14-Jan-82
14-Jan-82
: 6 FORHAT UNPACK ROUTINE

;34633 GH.DSTTST:

+34634 FE_NABS(SC~FE),

: 34635 ALD_KC.101,SC ALU.
: 34636 QD™

234637

: 34638 H

: 34639 D DAL.SC.

;34640 Q_RCLT2].

: 34641 ST_KL.FFF9]

: 34642

: 34643 ps

234644 Q_Q.0R.KL.10]

: 34645

;34647 ALU_Q.ANDNOT.K[.201],
;34648 Q.pD,

34649 D_ALU(FRAC)
234650

;34651 o

: 34652 ALU_LA RCLTS5]_ALU,
;34653 D _DAL.SC,

234654 ST_K[.AJ

34655

234656 s

;34657 D_DAL.SC

> 34658

;34659 :

234660 LAB_R[R15],
;34661 IDLT11_D,

: 34662 D_0., Q0

: 34663

34664

: 34665 D_DAL.SC,

;34666 Q"IDLT2],

: 34667 ALU RCLT4].sC _ALU,
;34668 RETURN3

34669 H

Fiche
VAX11/780 M1crocode

e o ®e Oy %o Ve Ve e %y V¢ LR X3 e %o %o %, Se

SeWe Sy,

LFATE TR Y TN ¥

S uence 895

Frame Gb6
PCS 01, FPLA OE, ucs134 Page 89

GET NEGATIVE EXPONENT DIFFERENCE
SC GETS 16.
GET OP2 LONG FRAC

SWAP WORD DST LONG FRAC
GET DST LONG EXP
SC GETS -7

SET HIDDEN BIT

CLEAR NEXT BIT
Q GETS LONG FRAC (SWAPPED)
UNPACK DST LONG EXP

RCLTS] GETS OP2 EXPONENT
SHIFT DST FRAC RIGHT 7 PLACES
SHIFT COUNT OF 10.

GET DST FRAC <Ms>

LATCH EXPONENT DIFFERENCE
SAVE DST FRAC <MS> IN T1
SET UP FRAC <LS>

D GETS DST FRAC <LS>
Q GETS SRC FRAC <LS>
SC _GET DST EXPONENT
RETURN ADDRESS 3 FOR DST AND SRC NE O




H 6
ZZ-ESOM-124 0 . GANDH .MIC [600,1204] GeH floatm? pomM-J -82 iche 5 Frame H6 ce 896
16 VAX11/780 l‘hcrocode : PCS 01, FPLA O, UCS1 4 Page

: PIW124.MCR 60012041 MICRO2 1L(03) 14=-Jan-82
: GANDH .MIC [600.1204] G € H floating point : GRAND FLOATING PACK ROUTINE

;ﬁg;? .TOC " G & H floating point : GRAND FLOATING PACK ROUTINE''
:§g§ :ROUTINE TO PACK GRAND FLOATING POINT RESULT.
: 34674 ENTRY: AT ‘PACKG''
: 34675
;34676 ;INPUTS:
;34677 : D=NORMAL IZED FRACTION <MS>, UNROUNDED
:34678 ; Q=NORMAL IZED FRACTION <LS>., ROUNDED
134679 ; C31=REFLECTS RESULT OF ROUNDING
:34680 : R15=BJASED EXPONENT
34681 ; SD=SIGN
;34682 STATE<0>=1 IF CALLED FROM POLYG
:34683 ; STATE<0>=0 IF NOT CALLED FROM POLYG
;34684 FE=
:34685 ; SC=.FFFS
: 34686
;34687 ;OUTPUTS:
134688 ; D=RESULT LONG EXP
;34689 ; Q=RCLT1J=RESULT LONG FRAC
:34690 CONDITION CODES SET ON RESULT
:3322332 : TRAP CODES SET IN IDCCES] IF UNDLRFLOW OR OVERFLOW OCCURS
:34693 :TEMPORARIES:
134694 T9 = RESULT LONG FRAC
: 34695
: 34696 :
134697 =0% BRANCH ON ALU C31
134698 ;0w :
234699 PACKG: TRAP.ACCLC1]. : RESET THE FPA
:34700 SC_SC.ANDNOT.K[.FFEO], : GET SHIFT COUNT OF 21. (=.15)
134701 LAB_RCR15], ; LOAD LATCHES WITH EXPONENT

U 1889, 0000,038C,A080,FA78,0084,58380 ;gggg €317,J/PACKG.0 ; TEST CARRY FROM ROUNDING
234704 ;1% :

U 1888, 0018,0014,0580,FAF8,0000, 1889 ;%2;82 RCOR1SI_LA+KL.1], J/PACKG > INCREMENT EXPONENT
;34707 : :
;34708 =0 ;BRANCH ON ALU C31
: 34709 0% :
;34710 PACKG.0: ;  NO CARRY
234711 o D : SAVE FRAC MS>
134712 DAL.SC. : D GETS FRAC <LS>
234713 Atu LA+LB,RIR15]_ALU.LEFT3, : SHIFT EXPONENT LEFT &4 PLACES
:34714 SC_RC.FFFC], CLKTUBCC, : SC GETS =4

U 1880, ODAC,0014,F1E0,FAF8,0094,.7B0D  :34715 J/PACKG. 2
:3¢01% :
M s 1% .

U 1882, 0819,0014.0580,F800,0010,180C ;gz;}g D_D+K[.1], CLK.UBCC :  INCREMENT FRAC <MS>
;34720 :
134721 ALU 0+k[.1], CLK.UBCC, : CLEAR CARRY

U 180C, 0018,0314,0580,F800,0010,1889 ;34722 c31 ., J/PACKG : DID ROUNDING RESULT IN CARRY?




ZZ~ESOAA-124 0
: P1W124 .MCR 600,1204]

: GANDH .MIC t600 52043
: GANDH .MIC [600.120%]

{U 180D, 0081,373C,65E0,F988,0084,79AB

U 19AB, 0000,003C,0180,F800,0050, 19AF

U 19AF, 0D00,573C,01C0,FA78,0070,198E

U 198E. 0850,1838,E580,3D08,0000,19C3

U 198F, 0850,0038,E580,3D08,0000,19C3

U 19C3, 0808.0038.0190,F800,0000,1811

U 19C7, OF18,0038,19F8,F988,0064,7867

U 19C8, 0F18,0038,19A8,F988,0060, 1810

U 1810, 0000,0p3C,01F8,.F800,0000,1863

1L(03)

G 3 H floating point

1 6
GEeH float1n? po1n14—Jan-82

14=-Jan-8

VAX11/780 Mic

: GRAND FLOATING PACK ROUTINE

Fiche
rocode

Se S

Qe Vo 0

Ve e Ve 0,

Ve Vs b

Ve %o %o %,

S Ve,

PACKG.2:
SC 103
t 1]_Q.RIGHT2,
Q_D.ST l EZ
=1011 ;10M

NEZ_ALU.VEC_0

1N

D _DAL.SC

ACU_RER16]. CLK.UBCC. WORD,

Q_AlU

STATE(?
=1110 5???gcn ON STATE<O>

IpDCT91 D,

ALu RCCT11.D _ALU.RIGHT,

ALU?,J/PACKG.3

111

IDCT91 D,

ALU_| RCTT11.D _ALU.RIGHT
=0011 Egg??cu ON ALU Z AND N-BITS
PACKG.3:"

D_PACK.FP

QR/RIGHT2. J/PACKG. 4

0111
0.Q_0,EALU_K[ZERO],

R'CCT1J KCZERD],

NeZ_ALD,

J/PACKG.9

21011

D_0.0K/LEFT,

RTLT1] _KCzZERO].

NEZ_ALD SET 2
=;END

Q_0.Q312,J/PACKG.7

Ve %o

-
[ 4

S 16 Se
PCS 01 FPLA OE, WCS124

16. FOR SWAPPING FRAC <LS>

e 897

START SHIFTING FRAC <MS> RIGHT

DUPLICATE FRAC <LS>

NOT ACBG
CLEAR VE&C

ACBG,LEAVE V&C ALONE
GET [ONG FRAC IN ORDER
CLOCK EXPONENT

IS THIS POLYG?

SAVE LONG FRAC IN T9
GET FRAC <MS>
TEST FOR OVER/UNDERFLOW

SAVE LONG FRAC IN T9
GET FRAC <MS>

PACK D IN FLOATING FORMAT

FLOATING UNDERFLOW
SET RESULT TO 0
SET Z, CLEAR N

FLOATING OVERFLOW
SET RESULT TO O
CLEAR N

TEST FOR NEGATIVE EXPONENT

Page 896




3
ZZ-ESOAA—124 0 . GANDH .MIC [600 1204] GEH floatm? pom14- -82 Fiche 5 Frame J6 S ce 898
- PTW124.MCR 60012041 RC2 1L(03) 14=-Jan-82 VAX‘H/?BO Microcode : PCS 01, FPLA 0E, W(S124 Page 897
: GANDH .MIC [600.12041 e e. H floating point : GRAND FLOATING PACK ROUTINE
234770
$34771 PACKG.4:
23477 D_D.ANDNOT .K[.7FFO0J, ;  CLEAR OUT EXPONENT BITS
U 1811, 0819,1724.3990,F800,0000,19CE gz;;z QR/RIGHTZ STATEO? : KEEP SHIFTING EXPONENT RIGHT
34775 =1110  -BRANCH ON STATEO ’
134776 $1110- :
234777 D D. on R[R1SJ. :  ASSEMBLE DATA
234778 NEZ WORD ., + SET cC
234779 Q wcm : GET BACK LONG FRAC
lU 19CE. 080D,4030,E5F0,2E78,0060,1814 'ﬁ?ﬁ? J7PACKG.40
134782 ;1M ;
34783 D_D.OR.RIR15],
U 19CF, 080D,4030,0180,FA78,0060,1B12 %Z;gls' NBZ_ALU, WORD
lu 1812, 0001.203C.0180,F988,0000,1813  :34786 RCCT1I_Q ’
.sz.;gg
$34789 & R[R15] ALU?, *  TEST EXPONENT,WORD
lu 1813, 0000.1B3E.01C0.FA78,0000,0010 .ﬁggg RETURNC [16]
: 234792 PACKG. 40’ ‘
lu 1814, 0001.203€E.0180.F988,G000,0010 ;%44;32 RCLT11_Q, RETURNC103] :  FINISHED
+34795 : :
:34796 =011  :BRANCH ON Q31
234797 201 H
234798 PACKG.7:
+34799 RCCT7] KC.81, ; OVERFLOW CODE
34800 NEZ_ALD,WORD.,
U 1863, 0018.4038,0180.F988,0060,1284 :ﬁggé J/FCOAT.FAULT ;
134803 S111 ;  UNDERFLC4Y
U 1867, 0000.003C.3DFO0,2C00,0000,19D5 ’§2§3§ PACKG.9:0_IDCPSL] :
134806 :0101 ;
U 1905, 0000.003D.0180.F800,0000,12AE ;gzggg =0101  CALLLPSIFU.A] : TEST FU
$34809 =1101 ;1101 ; FU NOT SET IGNORE UNDERFLOW
U 190D, 0018.003A.19F8,F988,0000,0010 ;gzg}? RCCT1J_KCZERO],Q_0,RETURNC10]
34812 ;111 ; FU SET, TAKE UNDERFLOW
U 190F, 0018.0038,F580,F988,0000,1284  :54813 RCLT7I_KC.Al,J/FLOAT.FAUL ;




K 6
ZZ-ESOAA-IZA 0 . GANDH .MIC [600,1204] GEeH float1n? p01n1 -Jan=-82 iche 5 Frame K6

ce 899
: PTW124.MCR 60012041 MICRO2 1L(03) 14-Jan-8 30:16 VAX11/780 mcrocode : PCS 01, FPLA OF, wcs1 4 Page 898
: GANDH .MIC [600.1204] G & H floating point : GRAND FLOATING PACK ROUTINE
;34814
:34815 :G-FORMAT FLOATING ADD AND SUBTRACT, *-R.
;34816 ENTEP. WITH SRC OPND IN RCO,D, AND DST OPND IN LA. °
;34817 142F:
;34818 2 :
;34819 TRAP.ACCL1], > RESET THE FPA
;34820 STATE_K[ZERO], > CLEAR POLY FLAG
U 142F, 0000,008C,1880,F990,1494,7B15 ;gzgg; RCLT2I_LA : RC2 GETS OP2 LONG EXP
;34823 TRAP.ACCC11], : RESET THE FPA
: 34824 Q_b, : Q GETS SRC LONG FRAC
U 1815, 0800.008C,00E0,F860,0000,18E1 ;ﬁggg DDR(PRNH) ; D GETS DST LONG FRAC
: UKk & P
;34827 =0xxwx
;34828 RC[TéJ _D, : SAVE DST LONG FRAC
134829 ; D GETS OP1 LONG FRAC
;34830 st KC.103, ; SC GETS 16. FOR WORD SWAP
lu 181, 0C01,003D.6580,F980,0084,78A8 ;3323%5 CACL,J/ADDG.S ; CALL ADDG SUBROUTINE
; ' ttt- .
*34833 RETURN WITH RESULT IN <D,RC1>
;34834 TRAP.ACCL13], : RESET THE FPA
{u 18F1, 0001,008C,0080,F8D8,0000,0796 .-332%2 END R(PRN) D, J/ADDD.P ; USE DOUBLE ROUTINE
'34837 ] o

;34838 :G-FORMAT FLOATING ADD AND SUBTRACT x=—#-%_, AND *-~MEMORY.
;34839 ENTER WITH SRC OPND IN <RCO, @>, DST OPND INN <RC2, D>
;34840 YIELDS NORMALIZED AND ROUNDED RESULTS.

;34841
;34842 168E: . 1600+8E
;34843 ADDG: . M
;34844 TRAP.ACCC1], . RESET THE FPA
U 168e, 0000,008C.1880,F800,1404,78EC .gzgzg S'(I'JATE_KCZEROJ ;s CLEAR POLY/EMOD FLAG
. cOxknn -
:-3(.81,7 =0xnnx ’ ‘
234848 TRAP.ACCC1], . RESET THE FPA
;34849 RC[T6J D, : SAVE OP2 LONG FRAC IN RC6
;34850 2 D GETS OP1 LONG FRAC
234851 St K[ 101. s SC GETS 16. FOR SWAP WORD OF FRAC <L>
U 18€EC, 0€01,008D,6480,F980,0084 .78A8 .gzgg% CACL, J/ADDG S s CALL ADDG/SUBG SUBROUT INE
;34854 JInnnn 2
;34855 STATE _KL.1],
U 18FC, F000,003F ,05F0,F847,1404,7400 ;34856 URITE <G. DEST J/WRG s WRITE RESULT

;34857 =;END ;




ZZ-ESOM—\Z& ; GANDH .MIC [600,1204] GL¢H n? spom Fiche 5 Frame L6 Seguence
14-Jan-82 VAX11/780 mcrocode PCS 01, FPLA OE, WCS124
G € H floating point : GRAND FLOATING PACK ROUTINE

: PTW124.MCR 600.1204] MICRO2 1L(03)

: GANDH .MIC [600,1204]
34858
134859
+34860
+34861

$3865

34885

: COMMON GRAND FLOATING ADD/SUB ROUTINE

s INPUTS:
: RCCLTO] = OP1 LONG EXP

: D =Q = OPT LONG FRAC

: RCLT2] = OP2 LONG EXP

; RCLT6] = OP2 LONG FRAC

; SC = .10 (HEX)

M STATE = 0

J IRKI> = 0 IF ADD, 1 IF SUB

;OUTPUTS

. . D= PACKED ROUNDED SUM LONG EXP

M RCLT1] = PACKED ROUNDED SUM LONG FRAC
; CONDITION CODES AND IDCCES] SET ON SUM
; TEMPORARIES:

; RC3 = OP1 LONG FRAC

: T0 = OP1 FRAC <MS>

: T1 = OP2 FRAC <MS>

: T2 = OP1 FRAC <LS>

: R15 = EXPONENT DIFFERENCE

JRETURNS :

M RETURNS AT 10

900
Page 899




ZZ-ESOAA-T 2

4.0 ; GANDH
: PIW124. HCR 204
GANDH .MIC

600,12
£600.1

. 204]

lu 1848. 0DO1.008D.BC87.F998,0084. 7AF2

[ 18A9, 0019,4036,6D80,F800,0050,0010

U 18AA, 0010,0938,0180,F988,0000,1822

U 18AB, 0000,1B3C,0180,F920,0000,19¢€3

.MIC [600,1204]
] MICRO2 1L(03)
G & H floating point

U 1822, 0001,403E.0180,F980,0050,0010

U 1823, 0819,4022,4580,F980,0050,0010

G & H floa
14=Jan-82
: GRAND F' OAT;NG PACK ROUTINE

:34886
: 34887
3

34936

=00
ADDG.S:

LR TETIREIAIEIEAFE TR PR PR ¥

ADDG.6:

M6
ti inl4=Jan=-82 Fiche S Frame M6 S ce 901
n? po : PCS 01, FPLA OE. UCS‘Iglo

0:16 VAX11/780 Microcode

Page 900

;00 H
TRAP.ACC[13, : RESET THE FPA
SGN/CLR.SD+SS, : CLEAR QUT SS
RC[TBJ D, ; SAVE OP1 LONG FRAC IN RC3

C. : SWAP WORDS OF OP1 LONG FRAC
Sl' K[ FFF9J ; SET UP SHIFT AMOUNT OF -7
CALL. J/LNPACKG > UNPACK MODIFIED DOUBLE
201 : RFETURN1, SRC=0, DST MAY BE 0
ALU D.ANU.KL.FFFO], c CLOCK CONDITON (COULES ON EXP ESIGN
NEZ ALU.VEC _0.WORD, s NO OVERFLOW POSSIBLE
RETORN10

10- : RETURNZ, DST = 0, SRC NE O

RC[T1J LC, ; RC1 GETS SRCO <L>
IR12, J/ADDG.S ; TEST FOR ADD OR SUB
21 : RETURN3, SRC NEO, DST NE O
TO = 0P1 FRAC <MS>
T2 = = 0OP1 FRAC <LS>
T1 = 2 FRAC <MS>

OP2 FRAC <LS>
RC4 = 0P2 EXP
RCS5 = OP1 EXP
R15 = OP2 EXP - OP1 EV®

FE=NABS(LOW 8 BITS OF ['XPONENT DIFFERENCE)

ALU C

C REFLECT R15

RCO AND RC1_ARE UNCHANGED

LAB =

RCR15] = EXPONENT DIFFERENCE

cRETURN HERE WITH BOTH OPERANDS NON-ZERO.

sALU

LC_RC
ALD?,

CC REFLECT EXP2-EXP1

C74], :
J/ADDG.‘IO :

-
L4

" ALU_D

WORD,

Eegmcu ON IR1

-RCLTO] ALU,NRZ_ALU.VRC_O, :
RETURNTO H

OR.K[ .8000] ,RCLTO]_ALU,

U.VEC_0,WORD, * SET CC
10

LATCH UP OP1 EXP
TEST ALU N,Z (FROM EXP2-EXP1}

CALLED BY ADDH AS WELL
RCLTO] GETS LONG EXP
SET CC ON SRC

RES'LT IS =SRC




27-ESOAA-124.0 : GANDH .MIC [600,1204]
: PIW124.MCR 600,1204]
: GANDH .MIC [600.12041

U 19€3, 0€10,1238,D180,3DA8,0081,184E

U 197, 0000,123C,1980,F928,0184,7A0E

U 19e8, 000F,1200,C5F0,2EF8,0081,180E

GEHT
MICRO2 1L (03) 14-Jan—82

G & H floating point

loati

N
n? p01n14-
: GRAND FLOATING PACK ROUTINE

-82
VAX11/780 H1crocode

5 Frame N6
PCS 01,

Se ce 902
FPLA OE, “C5134

: MAIN BRANCHING POINT OF ADDG - ALSO USED BY POLYG AND A(BG.

: AT THIS POINT, MACHINE STATE IS AS FOLLOWS:

S INPUTS:

: = 0P2 FRAC <LS>

H Q = IDLT2] = OP1 FRAC <LS>

: IDCTO] = OP1 FRAC <MS>

: IDCT1] = OP2 FRAC <MS>

: SD = OP2 SIGN

: LC = RC4 = OP2 EXP

: RC6 = CP2 LONG FRAC

: RCO = OP1 LONG EXP

; 38 = OP2 SGN.XOR.GOP1 SGN.XOR.SUBG

: R15 = EXP2-EXP1

: RC4 = EXF?2

: RCS = EXP1

: FE = NABS(ALIGNMENT SHIFT)

: TEMPORARIES:

: IDCT4] = OP2 FRACL <LS>

=0011

ADDG.10:
;0017 : DST EXP > SRC EXP
RCCTSI_LC, : RCS GETS BIGGEST EXPONENT
IDCT4ITD, ; SAVE DST FRAC <LS> IN T4
_Q. ; D GETS OP1 FRAC <LS>

: SETUP FOR ALIGN SRC FRACTION

SC_FE. : GET SHiFT AMOUNT
EATU?. ; ADD OR SUBTRACT ?
J/ACDG. 100
;0111 ; DST EXP = SRC EXP
SC_K[ZERO). : CLEAR EXP-DIFFERENCE
FE_KCZERO], ; DO IT THOROUGHLY
LCCRCLTS], :  LATCH UP EXPONENT
EALU?. J7ADDG.14 : ADD OR SUBTRACT ?
;1011 : DST EXP < SR(C EXP
SC_FE, ; GET EXPONENT DIFFERENCE
Q IpCr1]. ; Q GETS DST FRAC <MS>
RTR15]_0-LB, :  NEGATE EXP2-EXP1
EALU? : ADD OR SUBTRACT ?

=;END

Page 901




B 7
1Z~-ESOAA=124.0 : GANDH .MIC [600,1204] GeHT oatm? pomM-Jan- iche 5 Frame B7 Se ce 903
: PTW124.MCK 6001204 MICRO2 1L{03) 14-Jan-82 30:16  VAX11/780 Mvcrocod : PCS 01 FPLA OE, WCS124 Page 902
: GANDH .MIC [600,1204] G & H floating point : GRAND FLOATING PACK ROUTINE
‘%233? P Tgnrea HERE TO DO ADD OR SUBTRACT WHEN DST EXP < SRC EXP
134982 <D,0> = DST FRACTION, WHICH NEEDS TO BE ALIGNED
34983 RCETS] = SRC EXP
134984 SD = DST SIGN
’%2332 ; SS = SRC SGN.XOR. DST SGN.XOR.IR<1>
134987 =001110 :BRANCH ON SS
234988 2001110 : DO AN ADDITION
34989 {C_RCLTS], :  LATCH UP EXPONENT
U 180E. 0000.003D,0180,F928,000C.1828 ;gzggg CALL . J/ALNPOSG * ALIGN DST FRACTION
134992 ;001111 : DO A SUBTRACTION
34993 $D_NOT.SD. :  COMPLEMENT DST-SIGN
134994 LCTRCCTS], * LATCH UP EXPONENT
lu 180F. 0000.003D.0183.F928.0000,1838 :gzggg CALL. J7ALNNEGG
134997 =011110 -011110 : EXP DIFF < 32, ADD
34998 RCLT21 D. : SAVE ALIGNED DST FRAC <LS>
134999 D Q,Q0 ; GET READY TO ALIGN DST <MS>
{u 181E. 0C01.,003C,01F8.F990,0000,1822 :;gggg J7ADDB. 24
35002 ;011111 : EXP DIFF < 32, SuB
35003 RCLT2].D * SAVE ALIGNED DST FRAC <LS>
U 181F, 0C01,003C,0180.F990,0000, 1821 ggpglso D_Q J/KDDG 23
235006 =101111 ;101111 : 31<EXP DIFF<64, ADD/SUB
235007 RC[TZJ D, : STORE ALIGNED DST FRAC <LS>
35008 D_a * DGETS O OR 1'S
35009 Q_IDLT2], * GET SRC FRAC <LS>
U 182F, 0CO1.,003C.C9FJ.2090,0000, 1824 :ggg}? J7ADDG. 25
135012 =111111 ;111111 : 63< EXP DIFF, ADD/SUB
135013 a_IpLTO], * Q GETS OP1 FRAC <MS>
35014 ST_FE
U 183F, C000,003C.C1F0.2028,0081.1816 35015 LCCRCETSI
135016 =;END
35017 ;
135018 b Q,9_IDLT2], * <D.@> GETS FRACTION OF OP1
135019 ST_SCTANDNOT.FE, * CLEAR SC
U 1B16. 0C00,173C,C9F0,2200,0080, SIEE ;ggggg STATE(? * IS THIS POLYG?
135022 =1110 : NO
U 19€E. 0000.003C,0180.F800,0000,1A18 :ggggz J/ADDG. 31 :
:35025 2111 : YES
U 19€F, 0000.123C.0180,F8C0,0000.19FE ;ggggg §5? * SIGNS DIFFERENT?
135028 =1110 ; NO
U 19FE. 0000.003C,0180.F800,0000,1A18 ;ggggg 1/ADDG. 31 :
35031 21111 : YES

U 19FF, 0£00,003C,0180,F800,008C,9817 ;35032 SC_SC+SHF .VAL ,D_DAL .NORM : D GETS NORMALIZED FRACKMS>




ZZ-F°0AA-124 : GANDH .MIC [600,1204]
; PIW124 .MCR 600,1204] MICRO2 1L(03)
: GANDH .MIC [600.1204] G & H floating point

;35033
'35034

L 1817, 0€C1,003C.01F8,FAF8,0000,1818

U 1818, 0p1B,0010,81C0,F800,0000,1819
U 1819, 001D,2034,0180,F800,0010,1B81A
lu 1B81A, 0000.013C,01C0,FA78,0000,18F8
[U 18F8, 0819,0000,0580,F800,0000,18F9

lu 18F9, 0C01,003C.01F8,FAF8,0000, 1831

U 184E, 0000,003D,C1F0,2C00,0000,1828

U 184F, 0000,003D,C1F0,2C00,0000,1B38

;35065

U 185E, 0C00,003C,C9F8,3C00,0000,1B1C

U 185F, 0C03,0028,¢9C0,3C00,0000,1B1¢C

U 186F, 0C00,003C,C9E0,3C00,0000,1B1E

U 187fF, 0000,003C,C5F0,2C00,0081,1818

=001110
ADDG.1OO

;011110
ADDG. 100,R10:

=101111

=M

=;END

cC 7
GEH floatwn? po1n14-Jan-82
14-Jan-82

: GRAND FLOATING PACK ROUTINE

RCR151_p,D_Q,0_0

D_DAL.S.Q_KL.3FF1+1

ALu.o.Ano.u,tLK.uacc

RCR151,2?

HY
P_b-K[.13

:1
RCR151_D,D_Q.Q_0,J/ADDG.37

BRANCH ON SS
;001110

Q_IDLTO0],
CALLLALNPOSG]

001111
IpCT0],
CKLLEALNNEGGJ

D = ALIGNED SRC FRAC <LS>
= SRC FRAC <MS>
DLT2]_D,
D_0Q, a_0,

7AD DG. 21
011111

ID[TZJ D,

AEU -1,

Q_ALU,
J/ABDG 21

:101111
[*ZJ-D,

‘

J7ADDG 22

11111
Q_IDLT1],

Fiche
0:16 VAX11/780 Microcode

Ve e LYR T

Ve Ve Ny L XY LY X

Ve b Lo

[ FETRATIRA LY LR TR TR TR Y

e S

5 Frame (7

S 904
: PCS 01, FPLA OE, WCS124 Page 903

SAVE FRAC<MS>,SET UP NORM FRAC<LS>
NORM FRAC<LS>,CREATE CONSTANT

SEE IF ROUND BIT IS SET

ROUND BIT IS ONE
DECREMENT GUARD BITS

ADD
GET SRC FRAC <MS>

SUBTRACT
GET SRC FRAC <

NEGATE BEFOP” JLIGNING

€ <« ALIGNED SRC FRAC <LS>
.T READY TO ALIGN SRC FRAC <MS>

SUBTRACT, DST EXP >SRC EXP, <32.
SAVE ALIGNED SRC FRAC <LS> IN T2
D GETS SRC FRAC <MS>

NEED TO SHIFT IN 1'S

GO TO ALIGN <Ms>

ADD/SUB, 31<DIFF EXP < 64
SAVE ALIGNED FRAC <LS>
D GETS SIGN EXTENSION
Q GETS ALIGNED FRAC <LS>

ADD/SUB, 63 < EXP DIFF
Q GETS OP2 FRAC <MS>




ZZ-ESOAA-1264.

D 7
0 . GANDH MIC [600,1204] GeH float1n$ po1n14- n-82 Fiche 5 Frame
; PTW124.MCR 600,1

D7 Se ce $05
gO&J MICRO2 1L(03) 14-Jan- VAX11/780 Mlcrocode PCS 01, FPLA OE, WCS124 Page 904

: GANDH .MIC £600,1204] G € H floating point : GRAND FLOATING PACK ROUTINE
;35088
235089 H H
35090 0_0,0_IDLT4], * <D,Q> GETS FRACTION (=0P2)
35091 ST_SCTANDNOT _FE, *  CLEAR SC
U 1818, 0C00,003C.D1F0,2C00,0080,5A18 ;gggg% J/EDDG. 31 :

;35094 =1110_  ;BRANCH ON SS-BIT
;35095 ADDG.14:

135096 :1110 : DST EXP=SRC EXP.ADD
35097 RCR15]_D+Q, > ADD FRAC <LS>'S
:35098 cik.ustc, : CLOCK CARRY IF ANY
235099 Q_IDLT1], : Q GETS DST FRAC <MS>
ju 1AOE, 001D,0014,C5F0,2EF8,0010,1B25 :gg}gg J7ADDG. 26
23510 ADDG.16::1111 : DST EXP= SRC EXP, SUBTRACT
35103 RCR15]_D-Q, > SUBTRACT FRACTIONS <LS>
135104 CLK.UBTC, : CLOCK BORROW IF ANY
35105 a_IDCT1], > GET DST £RAC <MS>
[u 1AOF. 001D,0000,C5F0,26F8,0010,1828 :gg}gg J7ADDG. 30
35108 ; :
:35109 ADDG.21:D_DAL.SC. : D GETS ALIGNED SRC FRAC <MS>
{u 1B1C, 0D00,003C.C9F0,2C00,0000,1B1E ;gg}%? Q_IpLT2] : Q GETS SRC FRAC <LS>
35112 ADDG.22:: COME HERE IF SRC FRACTION IS ALIGNED
35113 IpETO1 D SAVE ALIGNED SRC FRAC <MS> IN TO
U 1B1E, 0C00.003C.C180.3C00,0000,1820 -gg;;g r_o D GETS SRC FRAC <LS>
135116 . :
U 1820, 0000.003C.D1F0,2C00,0000,1A0F :gg}}g O_Julia2, 1/ANDG. 14 : Q GETS DST FRAC <LS>
135119 ADDG.23:;- ;
U 1821, 0003.0028.01C0.F800,0000,1822 :gg%gg a1, QAU
:'35122 ADD5.264:; - - :
35123 D_DAL.SC. : ALIGN DST FRAC <MS>
U 1822, 0D00,003C.C9F0,2C00,0000, 1824 ;%g}gg Q_IDLT2] ¢ 1 GETS SRC FRAC <LS>
135126 ADDG.25:; :
;35127 ipCT13 D, : STORE AWAY DST FRAC <MS>
235128 D _RCLT2]. ¢ RETRIEVE DST FRAC <LS>
U 1824, 0810,0038.C580,3010,0000,1A0E  :35129 J7ADDG. 14 ¢ GO AND DO THE ADD




E 7
2Z-ESOAA-124.0 . GANDH .MIC [600,1204] GEH ﬂoatin? poinl4-Jan-82 . Fiche 5 Frame E7 Seguence 906
CRO2 5:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page

: PIW124.MCR 600°1204] MI 1L€03)  14-Jan-82
: GANDH .MIC [600,1204] G € H floating point : GRAND FLOATING PACK ROUTINE
;35130
:35131 ADDG.26:; :
$35132 b_q, : D GETS ALIGNED DST FRAC <MS>
+35133 QTIDCTO], * Q GETS ALIGNED SRC FRAC <MS>
U 1825, 0C00.033C,C1F0,2C00,0000,1901 gggfs. €312 * CARRY FROM LS ADD ?
:35136 : H
235137 =0« :BRANCH ON ALU CARRY
;35138 0~ H
+35139 D D+Q : ADD ALIGNED FRAC <MS>'S
35140 LAB_RER151. cLk.uscC, : LATCH RESULT FRAC <LS>,
U 1901, 081D.0014.0180.FA78.0010,1826 gg%z; J/ABDG.27 : SET Z ON FRAC <MS>
;35143 D= H
35144 D D+Q+1, : ADD ALIGNED FRAC <MS>°'S +1
U 1903, 081D.0010.0180.FA78,0010,1826 gg}zg N LAB_RLR151, CLK.UBCC * LATCH RESULT FRAC <LS>
;35147 : :
*35148 ADDG.27:
35149 SC_K[ZERO], s INITIALIZE SHIFT VALUE
+35150 a RCR15], : Q GETS RESULT FRAC <LS>
U 1826, 0000.,183C.19C0,FA78,0084.7A18 gg}g; ACU?, J7ADDG.31 * GO TO NORMALIZE
:35153 : s
35154 ADDG.30:
+35155 D_Q, : D GETS DST FRAC <MS>
35156 Q" IDCTOd, > Q GETS SRC FRAC <MS>
U 1828, 0C00.033C.C1F0,2¢00,0000,1928 gg}gg €312 WAS THERE A BORROW?
;35159 H :
gg%g? =0 :BRANO CH ON ALU C31
135162 b_p-a-1, : SUBTRAC FRAC'S <MS> WITH BORROW
235163 cCk.uscCC : CLOCK ALU N=BIT
*35164 LaB RCR163. * LATCH RESULT FRAC <LS>
U 1928, 081D.0008.0180.FA78.0010,1829 gg}gg J/ABDG. 32
:35167 ;1= :
35168 D_D-a. * NO BORROW, SUBTRACT FRAC <MS>
135169 cCk.uBCC ¢ CLOCK ALU N-BIT
135170 LAB RCR163, : LATCH RESULT FRAC <LS>

U 192A, 081D,0000,0180.FA78,0010,1829 3517 J/ADDG. 32

235172 =;END




27-ESOAA-124.0 ; GANDH .MIC [600,1204]

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

F 7
GEH floatin? poinl4-Jan-82
14-Jan-82 15:30

4
:16

: GANDH .MIC [600.1204] G &€ H floating point : GRAND FLOATING PACK ROUTINE
;35173
;35174 H
235175 ADDG.32:
235176 Q_RLR15], :
10 1829, 0000,183C,01C0,FA78,0000,1A1A gg;% ALU? :
235179 :
:35180 =1010 :BRANCH ON ALU Z-BIT AND (31
235181 $1010 :
:35182 SD_NOT.SD. :
235183 o _0-a, :
35184 cCk.uBCC :
{U 1A1A, 001F,0000,01C3.F800,0010,182A gg;gg J/ADDG. 3%
:35187 ;101
235188 : ENTER HERE FROM EMODG-ROUTINE.
:35189 : EXPECTS :
35190 RCLT5] = BIASSED EXONENT -1
235191 <D,2> = FRACTION
:35192 =1011
235193 ADDG.31:
235194 SC_SC+SHF.VAL,
235195 D_DAL .NORM,
U 1a1B, 0E00,003C.0180,F800.008C.982C gg}gg J7ADDG. 36
235198 1N :
235199 =1111
235200 SC_K[.203,
235201 0.8, _0
U 1A1F, 0C00,003C,75F8,F800,0084,7A18 gggg% J7ADDG 31
;35204 : 3
235205 ADDG.33:
:35206 D_NOT.D, CLK.UBCC,
U 182A, 0801,0128,0180.F800,0010,1924  :35207 27
235208
235209 : 2
%gg;? =0 :BRANCH ON ALU Z-BIT
U 1924, 0000,183C,0180.F800,0000,1A18 gg%}% ALU?, J/ADDG.31 ;
;35214 :1 2
;35215 D D+k[.1], N
U 1925, 0819,0014,0580,F800,0000,1A18 :35216 J7ADDG. 31
:ggg%g =;END ; :

Fiche 5 Frame F7
VAX11/780 Microcode : PCS 01,

nce 907

Seque
FPLA OE, UC5134 Page 906

Q GETS FRAC <LS>
IS FRAC NEGATIVE ?

BORROW

CHANGE SIGN
COMPLEMENT FRAC <LS>
CLOCK BORROW IF ANY

POS. DIFF NORMALIZE RESULT
D GETS NORMALIZED FRAC<MS>

SHIFT VALUE OF 32
SET FRAC <MS>, CLEAR FRAC <Ls>

1'S COMPLEMENT OF FRAC <MS>
IS FRAC <LS> =0 ?

NO, IS FRACKMS> = 0 ?

YES, MAKE FRAC <MS> 2'S COMPLEMENT




7Z-ESOAA-124.0
- PTW124 .MCR 6001204
. GANDH .MIC C600.1204]

182C,

182E,

1830.

1831,

1832,

1934,

1935,

1833,

1834,

1836,

1B37,

0€01,003C.01F8,FAF8,0000, 1B2E

0000,003C.01C0,FA78,0000,1830

0€01,003C,01F8,FAF8,0000, 1831

001C,2030,7080,FA78,0114.7832

0000,013C.8180,F928,0000,1934

0018,0010,8180,FAF8,0010,1834

OF18,C038,19F8,F988,0070, 1833

0009, 003E ,E580,3C00,0009,0010

0013,0010,01C0,FA78,0000,1836

0019,2000,1080,FAF8,0000,1837

0000,003C ,E1€0,F800,0084,7889

: _GANDH .MIC [600,1204]
MICRO2

1LC03)

G & H floating point

35271

(¢]
GL&H float1n 1n14-
14-Jan- ? po

7
an-82
: GRAND FLOATING PACK ROUTINE

FRAC <MS>
FRAC <LS>

EXP
NUMBER OF LEADING 0°S

LY A PN YN ¥

D
Q
L
S

o
o
ADDG. 36:

Fiche
VAX11/780 H1crocode

o %y %

ADDG.37:;

Ve % 0

LAB_RIR15],
ALU_LALORID,CLK.UBCC,
FE_KC.18]

Qe %9 % 0,

RCR15]_LAKL. 3FFI¢1,
CLK.UBTC
J/ADDG. 36

RC[T1J KCZERO], D_O,
geg .CCTINST),

&

iD[T9J_D.RETURN10
ADDG.38:

Q_0+LC+1,
LAB_RLR15]

RCR153_0-KCSCJ

§L KL.FFFS],
Q_[A,
J7PACKG

e Ve %08,

Ve 0% 0,

[ PR TR TR XY

5 Frame G7 Seguence 908
PCS 01, FPLA OE, WCS124

ENTER WITH FRAC<MS> NORMAL 1ZED
SAVE FRACTION <MS> IN R15
SETUP FOR NORMALIZE FRAC <LS>

NORMALIZE FRAC <LS>
Q GETS BACK FRAC <MS>

SAVE NORMALIZED FRAC <LS>
D GETS FRAC <MS>

LATCH FRAC <LS>
CHECK IF RESULT FRAC IS 0
GET READY TO PACK RESULT

LATCH EXPONENT
SLOW CONSTANT FOR ROUNDING

ROUND FRACTION
CLOCK CARRY IF ANY
PACK UP RESULT

CLEAR LOW FRAC AND RETURN

INCREMENT EXPONENT TO COMPENSATE
FOR SHIFT VALUE
LATCH FRAC <LS> ROUNDED

SUBTRAFT # OF LEADING 0°'S FROM EXP

GET READY FOR PACKG-ROUTINE
Q GETS FRAC <LS>
PACK UP THE RESULT

Page 907




22-ESOAA-124.0
: PTIW124.MCR 60012041
: GANDH .MIC [600,1204]

ju

ju

U

1B38.

1839,

1829,

1828,

1B83A,

193cC,

193D,

1A2E,

1A2F,

1940,

1941,

081F ,2000,0180,F800,0010,1839

001F,0300,01C0,F800,0000,1829

0019.2000,05C0,F800.0000,1828

0018,0024.,8D80,FA78,0010, 1B3A

0018.0124,5580,F800,0010, 193¢

0€03,1228,75C0,F800,0084,9A2¢

0D00,003E.0180,F800,0000,0010

0000,013C.01F8,F800,0000, 1940

0000,013C,0180,F800,0000, 1940

0810,003A,C1F0,2010,0000,0033

0000,003€,0180,F800,0000,0¢23

s GANDH .MIC [600,1204]
MICRO2 1L(03)
G & H floating pomt

I A TATEFEFEAPEFEFE FE PR YR YR YR X

a1

H 7
G I’. H loatm? po1n1lo-Jan-82 Fiche 5 Frame H7 Se ce 909

0:16 VAX11/780 Microcode : PCS 01, FPLA OE, wW(CS124 Page

: GRAND FLOATING PACK ROUTINE
%/Slﬂ(i ALIGNMENT SUBROUITNE, ENTER FROM ADDG.100 BRANCH TARGETS WITH:

<Q,D>=FRACTION TO BE ALIGNED
TO = SRC FRAC <MS>
FE=SC=AMOUNT TO ALIGN IT
LC=LARGER OF SRC EXP AND DST EXP
R15 = OP2 EXP - OP1 EXP
ALU CC REFLECT R15
ENTRY IS AT ALNNEGG IF <Q,D> SHOULD BE NEGATED FIRTT. ELSE AT ALNPOSG.

THERE ARE SEVERAL RETURN POINTS:
RETURN10 IF EXP DIFF < 32,
RETURNZT IF 32.<=EXP DIFF
RETURN31 IF EXP DIFF > 63

D_0-D, CLK.UBCC : NEGATE LOW PART FIRST

Q_0-a, €312 * NEGATE HIGH PART, CHECK BORROW
;01 ;BRANCH ON BORROW

a_o-[.1] : SUBTRACT BORROW FROM HIGH PART

LAB_RLR15],

LATCH UP EXPONENT DIFFERE!ICE
ALU_LA. ANDNOT.KL.1F1, CLK.UBCC

CLEAR ALU Z IF EXP DIFF >= 32.

Qe %o N

CLEAR ALU Z IF EXP DIFF > 63
TEST FOR >= 32.

;0 sBRANCH ON ALU Z-BIT
$C_SC+K[.201 D D_Q.ALU_-1.Q_ALU, : EXP DIFF >= 32

é%U_LA.ANDNOT.K[.SFJ. Cik.UBCC,

Ve e N

GH ALN.O1:

EACU?,J/ALN.00™ ; TEST FOR NEGATIVE FRACTION

20 H
D_DAL.SC, RETURNLC10] : EXP DIFF < 32

:1110 ;BRANCH ON SS

Q_0.27,J/GH.ALN.01

1111 :

2? ; TEST FOR EXP DIFF >= 64

;0 ;BRANCH ON ALU Z-BIT
D_RCLT2], : EXP DIFF > 63, READ DST LONG EXP
Q_IDLTO0], RETURNLC31] : HOPELESS, GET SRC FRAC <MS>

5 DAL. SC. RETURNL21) * 31< EXP DIFF < 64




Z2Z-ESOAA-124.0
P1W124 .MCR

: : GANDH .MIC coogoézoeJ
: GANDH .MIC

600 204 1L(03)
£600.12041

{U 1620, 0000.008C,18E0,F990,1404,7921
[u 1921, 0800,003D,0180,F860,0000,184C

lu 1931, 0001.003C.0180.F8DE,0000.0796

U 168F, 0000,008D, 1880, FB800, 1404, 7B4C

U 169F, FO00,003F ,05F0.F847,1404,7400

G & H floating point

1 7
GRH floatln? pown14-Jan-82

14=-Jan-82

.T0C

.
L4

1420:

=0nnenx

=;END
sMULG,

30:16

G & H floating point
GRAND FLOATING MULTIPLY ROUTINE.
FIRST MULG2, *-R

D = OP1 LONG FRAC

RCO = OP1 LONG EXP
LA = LB = OP2 LONG EXP

TRAP.ACCL1],
STATE_KCZERO],
gcgrz:_LA,

(YA TR

J0%xxx
D_R(PRN+1),
CALL, J/MULG.00

J1annx
RCPRN) D.
J/ADDD P

Se %o %

Qe Ve Ve 0,

*~MEMORY, AND *-w%-x

:INPUTS:

.
4

.
[ d

168F :
MULG:

169F :

<RCO.Q>
<RC2.D>

TRAP.ACC[1],
STATE_KLZERO],
CALL,J/MULG.00

[ YR TR TR IR T

STATE_K[.1],
UPITE G.DEST,

J/WRG

Ce Ve s 0,

Fiche 5 Frame 17
VAX11/780 Microcode :
: GRAND FLOATING POINT MULTIPLY

Se ce 910
PCS 01, FPLA OE, UCS134 Page 909

¢ GRAND FLOATING POINT MULTIPLY'

RESET THE FPA

CLEAR POLYG _FLAG

RC2 GETS OP2 LONG EXP
Q GETS OP1 LONG FRAC

CALL SITE_FOR ADD/SUB
D GETS OP2 LONG FRAC
CALL MULTIPLY ROUTINE

STORE RESULT LONG EXP
STORE RESULT LONG FRAC

PACKED MULTIPLIER
PACKED MULTIPLICAND

1600+8F

RESET THE FPA
Clear POLY-fla

MULTIPLY S TINE

FLAG TO SIGNAL WRITE-DEST AT 1441
WRITE RESULT




Fiche 5 Frame J7

Se ce 911
: PCS 01, FPLA OE, UCS1§4

: DIVIDE SRAND FLOATING ROUTINE''

e

Qe Ve N,

J 7
21-ESOAA=124.0 : GANDH .MiC [600,1204] G&H floatln? poxn14-Jan-82 .
; PIW124 . MCR 600 2041 MICRO2 1L(03) 14-Jan-82 30:16 VAX11/780 Microcode
: GANDH .MIC caoé 1204 G € H flcating point : DIVIDE GRAND FLOATING ROUTINE
;35369 .T0C ' G & H floating point
;35370
:35371 ;DIVG2, *-
;35373 D = OP1 LONG FRAC
;353724 RCC = OP1 LONG EXP
;35375 LA = = 0P2 LONG EXP
;35376
;35377 1421:
;35378 TRAP.ACCC1],
;35379 RCLT2I_LA,
lu 1421, 0000,008C,00E0,F990,0000,1838 ;35380 Q_bD
)
lu 1838, 080G,003C.0180,F860,0000,196C .%ggg{ D_R(PRN+1)
;35385 =0xnnn Ott**
> 35386 RC[T6J _D,
235387
>35388 SI K(.103,
lu 196C, 0C01,003D,6580,F980,0084,7888 :ggggg CACL, J/DIvG.S
;3539 IR EL L
:35392 ALU D,.N&Z_ALU.VEC_0, WORD,
U 197C, 0001,5A3C,0180,F800,0050,00FC ggggz END PSLTV?, J7ADDD.M

L A TR TN

RESET THE FPA
RC2 GETS OP2 LONG EXP

D GETS DST LONG FRAC

CALLSITE FOF DIVIDE SUBR
SAVE DST LONG FRAC

D GETS OP1 LONG FRAC

16. FOR WORD SWAP

SET CONDITION CODES
TEST FOR OVERFLOW

Page 910




2Z-ESOAA-124.0 . GANDH .MIC [600,1204]

: PIW124.MCR 600,1204) MICRO2 1L (03)
: GANDH .MIC [600,12041] G & H floating point

:DIVG,

< INPUTS:

14=-Jan-8

Uy
'd
&H
3
[T TE TR )

168D:
DIVG:

ju 168D, 0C01,008D,6480,F980,0084,7888

U 169D, 0001,5A3C,0180,F800,0050,182C

U 182C, F000,003F ,05F0,F847,1404,7400

U 182E, FO00,003F ,05F0,F847,1424,7400

K
GEeH floattn? ponn14-Jan-82

7
30:16

D = OP2 LONG FRAC
RC2 = OP2 LONG EXP
Q@ = OP1 LONG FRAC
RCO = OP1 LONG EXP

iRAP ACCL1],
C[T6J D.

st KC.103,
cALL, J/Dive.s

ALU D N&Z JALU.VEC_O, WORD,
PSLTV

*BRANCH ON PSL V-BIT
2110w

STATE KC.13,
WRITETG.DEST. J/WRG

211

STATE k[C.11, ,
SET.V,
WRITE.G.DEST, J/WRG

Fiche
VAX11/780 Microcode :
: DIVIDE GRAND FLOATING RODUTINE

«-MEMORY, AND *-=-»

LN TN T R TN Y

S Frame
PCS 01

K7 Seguence
. FPLA OE, WCS124

1600 + 8D

RESET THE FPA

SAVE OP2 LONG FRAC IN RC6

D GETS OP1 LONG FRAC

16. FOR WORD SWAP

CALL DIVIDE GRAND SUBROUTINE

SET CC ON DST
NEED TO RESET Vv?
SIGNAL WRITE-DEST AT 1441

NO, JUST WRITE DESTINATION

SIGNAL WRITE-DEST AT 1441
SET Vv

912
Page 911




7
ZZ-ESOAArlz4 0 : GANDH .MIC [600,1204] G % Hf oat1n?spoxn14- Fiche 5 Frame S ce 913
: P1W124 .MCR 600 1204] MI CROZ 1L(03) 14=Jan-82 F PLA OE, WCS 3

U 1888,
U 1889.

U 18BA,

VAx11/780 chrocode PCS 01,

: GANDH .MIC C600,1204] G & H floating point : DIVIDE GRAND FLOATING ROUTINE

ggﬁsg ;GRAND FLOATING DIVIDE SUBROUTINE

235427 :ALGORITHM:

135428 NON-RESTORING DIVIDE IN TWO LOOPS. ONE FOR

:ggzg : FIRST 32 BITS OF QUOTIENT, AND ONE FOR NEXT 18 BITS.

$35431 ;INPUTS: RCO = OP1 LONG EXP

135432 D = Q= OP1 LONG FRAC

135433 RC1 = 9P2 LONG EXP

135434 - RC6 = OP2 LONG FRAC

135435 sC = 16.

;35436 ;OUTPUTS:

135437 = PACKED ROUNDED QUOTIENT (LONG EXP)

135438 - RC1 = ROUNDED QUOTIENT LONG FRAC

135439 - CC AND IDLCCES] SET FROM QUOTIENT

35440 :TEMPORARIES:

135441 RC3 = OP1 LONG FRAC

135442 RC4 = DIVISOR FRAC <MS>

135443 RIS =

135444 : IDLT3] = R1 DURING MAIN LOOP

135445 - IDCT4] = OP2 FRAC <LS>

;35446

:35447 ;RETURNS:

135448 RETURN & 10

: 35449

35450 =00 :

‘35451 DIVG.S: TRAP.ACCLII, * RESET THE FPA

35452 SGN/CLR. SD+SS, * CLEAR OUT SS

35453 RCLT3I.D, * SAVE OP1 LONG FRAC IN RC3

35454 D_DAL.3C. * SWAP THE TWO WORDS OF OP1 LONG FRAC

$35455 st KC.FFF9], * SET UP SHIFT AMOUNT OF -7
0D01,008D,BC87.F998,0084, 7AF 2 §§2§‘7’ CALL. " J/UNPACKG : UNPACK GRAND SUBROUTINE

35458 ;01 : DIVISOR IS 0

135459 D_KC.80003, * RESERVED OPERAND

35460 uzz ALU.VRC_O, * CLOCK CONDITION CODES
0818,0038,4580,F800,0050,0470 :ggzgg J/pIVD. 20 : USE DIVIDE DOUBLE ROUTINE

135463 : DIVIDEND IS 0

35464 RC(TU KCZEROJ, D O, *  CLEAR OUT QUOTIENT

135465 NEZ_ALD.VEC_0,WoRD, * SET CONDITION CODES
0F18,403A.1980,F988,0050,0010 ;ggzg«; RETORN10

:ggzgg 1 : SRC NE 0, DST N¢ O

135470 IDUOJ = OP1 FRAC <MS> = DIVISOR FRAC <MS>

135471 - IDLT2] = OP1 FRAC <LS> = DIVISOR FRAC <LS>

135472 - me = 0OP2 FRAC <MS> = DIVIDEND FRAC <MS>

135473 ¢ = OP2 FRAC <LS> = DIVIDEND FRAC <LS>

135474 > RCS = OP1 Ex

135475 - RC4 = OP2 EXP

.ggz;g : R15 = LAB = EXP2-EXP1
0000,0C3C,0180,F988,0000,183C  -35478 ALU_LA,RCCT1I_ALU : STORE EXP2-EXP1 IN RC1

U 1888B.

Page 912




ZZ-ESOM-T 24.0
: P1W.24 MCR

: GANDH .MIC [600,1204]
60012041
: GA"DH .MIC [600.1204]

AICRO2 1L(03) 14=J
G & H floating point

' 183C, 0001,203C,51E4,FAF3,0184,783E ;35483

U 1B3E, 0800,003C,0183,FA08,0000,1840

U 1840, 0C03,0028,CD80,3E78,0050,1841

U 1841, 002D,0004,C1F0,2E88,0010,1B42

U 1842, 0001,203C,C5F0,2DA0,1C00,1854

;35506
:%5507 =1

U 1854, 0€00,1B3D,05F8,F920,0084,BA36

516
17
U 1856, 0C00,003C,CDF0,2E78,0000, 1B46 :35;‘1lg

n7
G £ H floatino poinl4é-Jan-82
n-82

Ox

15:30:16

ACR151_a,
QD

sB_Ss.
FE_KL.1E1,SC_KL.1E]

SD mT SD,
D_RCR1

ID[TSJ D,

ACU ~1,N8Z_~_U.VEC_O,
LAB_R[R15]1™

ALU D-LB.RLOG,
RCRTI_ALU.LEFT,SI1/ZERO,
CLK.UBCC

Q_ 10[703

RCLT4] Q,
a_IpLTT],
MSC/READ .RLOG

;10%

LC_RCLT4],

b_ 3,00

st _sc=xf.11.
ALD?,
CALL.J/DIVG.0

J/DIVG.16

Fiche 5
VA¥11/780 Microcode
: DIVIDE GRAND FLOATING ROUTINE

([ TETETETIR )

Ve Ve e Ve N, LR P PN TR e

L XY Ve Ve % N,

e e %e Ve

e %e %o %

Frame M7 S ce 914
: PCS 01, FPLA OE, UCS134

Page 913

STORE DIVISOR FRAC <1.S> IN R15
Q GETS DIVIDEND FRAC <LS>

SD GETS MINUS RESULT SIGN
LOOP COUNT

FIX UP RESULT SIGN
NEED TO SAVE R1

SAVE R1 IN T3

D GETS DIVIDEND FRAC <LS>
SET PSL N-SIT

LATCH D°*SOR FRAC <LS>

SUBTRACT <LS> FRACTIONS
STORE RESULT IN R1
CLOCK BORROW

GET D'SOR FRAC <Ms>

RC4 GETS D'SOR FRAC <MS>
Q GETS DIVIDEND FRAC <MS>
POP REGISTER-LOG

LATCH D'SOR FRAC <Ms>
D GETS D'END FRAC <MS>
ADJUST LOOP COUNT

TEST FOR BORROW

D GETS QUOTIEN FRAC <LS>
Q GETS OLD ‘/ALUE OF R1
LATCH QUOTIEN FRAC <Ms>




N 7
: GANDH .MIC ([600,1204] GCH ﬂoatmg poinl4-Jan-82 iche 5

17-ESOAA-124.0 Frame N7 Seguence 915
;. PIW124 .MCR 60012041 HICROZ 1L 03 14-Jan~ 5:30:16 VAX11/780 Phcrocode PCS 01, FPLA OE, WCS124 Page 914
: GANDH .MIC [600,1204) G & H floating point oxvms GRAND FLOATING ROUTINE
:25520 =0110
235521 DIVG.0: ;0110 ; BORROW
+35502 ALU_D-LC-1. : SUBTRACT <MS> FRACS WITH BORROW
135523 D_ALU.LEFT, ; SHIFT TO GET READY FOR NEXT OPERATION
235524 Q-Q. LEFT si/niv. : SHIFT IN QUOTIENT BIT (=ALU31=0)
+35525 cCK.UBCC : FLAG RESULT FOR NEXT OPERATION, +/-
U 1A36, 0831,0008,02A3,F888,0010, 1844 ggggg LA_RACRT3,u/D1v6.00 : GET LA READY
35528 ;0111 : NO BORROW
235529 ALU D-LC, : SUBTRACT <MS> FRACS
35530 D_ALU.LEFT, : SHIFT TO GET READY FOR NEXT OPERATION
+35531 Q-a. LEFT si/miv. : SHIFT IN QUOTIENT BIT (=ALU31)
:3553) cCk.us : FLAG RESULT FOR NEXT OPERATION, +/-
[u 1A37, 0831,0000,02A8,F888,0010, 1844 ggggz LA_ mmj J/DIVG.00 : GET LA READY
135535 ;1110 -; BORROW
+35536 ALU_D-LC-1. : SUBTRACT <MS> rRACS WITH BORROW
235537 D_ALU.LEFT, : SHIFT TO GET READY FOR NEXT OPERATION
135538 Q" Q.LEFT si/pIvD, : SHIFT IN QUOTIENT BIT (=ALU31=1)
;35539 cIk.uBCC : FLAG RESULT FOR NEXT OPERATION, +/-
U 1A3€E, 0831,0008,0028.F888,0010, 1844 gggzg LA_RALRT3.J/D1vG.00 : GET LA READY
235542 ;1111 : NO BORROW
+35543 ALU D-LC, :  SUBTRACT <MS> FRACS
235544 D_ALU.LEFT, : SHIFT TO GET READY FOR NEXT OPERATION
135545 QQ.LEFT,.SI/DIVD, ; SHIFT IN QUOTIENT BIT (=ALU31=1)
:35546 cCk.uBCC ; FLAG RESW.T FOR NEXT OPERATION, +/-
U 1A3F, 0831,0000,0028,F888,0010.1844 ;gggzg o LA_RALRT : GET LA READY
235549 DIVG.00:; :
U 1B44, 0000.033C.0180,F800,0000. 1800 ggggg 312 : ADD OR SUBTRACT NEXT ?
:35552 =00« ;00x% ; BORROW
+35553 LC_RCLT4IBR1_(LA+LB+PSL.C) .LEFT,; ADD DIVISOR<LS> TO D'END <LS>
135554 SI7ZERO, ; SHIFT IN ZEROS
+35555 CLK.UBCC, : CLOCK ALU CARRY
:35556 SC_SC+1, :  INCREMENT LOOP COUNT BY 1
U 1800, 002C,002D,0180.FBA0O,0090,D9CA ggggg CACL.J/DIVG.081 ; SINCE FIRST QUOTIENT BIT 1S O
;35559 ;01x ==; NO_BORROW
135560 STATE_STATE.OR.K[.803, : SCT FLAG TO INCREMENT EXP BY 1
35561 LC_RCTT4JERI_(LA-LB.RLOG) .LEFT, - SUBTRACT DIVISOR<LS> FROM DIV<MS>
135562 SI7ZERO, : SHIFT IN ZEROS
+35563 CLK.UBCC, ; CLOCK ALU BORROW
U 18D2, 002C.0005.4180,FBAO,1414,398E ;ggggg CALL,J/D1vG.061 :
;35566 11 :
135567 =11+  SC SC-KC. 1J :  ADJUST LOOP COUNT
135568 cm 5].Q : FRACTION <MS>
:35569 Q. 0, ; INITAILIZE OUOTIENT
U 18D6, 0001,233C.05F8,FAF8,0084.899C :35570 €312, J/DIVG.063

;35571 =;END




127-£S0AA-124.0
: PTW126.MCR 60012043
: GANDH .MIC [600,1204]

'J 198C. 0000,1B3C,7D80,F800,1(84,7A66

p 198E. 0000,003C.0180.F800.,1C00, 1845

{u 1B45, 0011,1B00,0180,F800,0010,1A46

[U TA46, 0831,1B08,02A8,F888,0010,1A5A

U 1A47, 0831,0300,02A8,F888,0010,199C
U 1A4E,

0831,1808,0028,F888,0010, 1A5A

U 1A4F, 0831,0300,0028,F888,0010,199C

: GANDH .MIC [600,12041]
MICROZ 1L(03)
G & H floating point

GEH
14-Jan-

235572

Fiche 5 Frame

an-82 83 Seguence 916
VAX11/780 Microcode : PCS 01, FPLA OE, WCS124
: DIVIDE GRAND FLOATING ROUTINE

; ENTER HERE TO DO THE SECOND HALF OF A SUBTRACT-OPERATION
: BRANCH ON SC GT 0.
BgANCH ON SC GT 0

DIVG.06:SC_KC.181,

8
loattn 1n14-J
? po Page 915

==

LOOP COUNT FOR NEXT PASS

LR PR X3 ¥

MST/READ .RLCG. POP REGISTER-LOG
ALU?.,J/DIVG.064 END OF FIRST LOOP
sxlx H
mvgﬁom :MSC/READ.RLOG ; POP REGISTER-LOG
ALU_D-LC,CLK.UBCC, ; CLOCK DIFFERENCE
ALU? ; TEST RESULT OF <LS> SUBTRACT
=0110 ;BRANCH ON ALU N&Z-BITS
.0110 : BORROW
D-LC-1, : SUBTRACT WITH BORROW
D A[U LEFT,SI/DIV, : SHIFT IN QUOTIENT BIT
Q_Q.LEFT
LA_RACR1],
cLR.uBcc,’
ALU?,J/DIVG.062
0111 :  NO BORROW
D-LC, ; SUBTRACT
D Atu LEFT,SI/DIV, : SHIFT IN QUOTIENT BIT
Q Q.LEFT,
LA RALR1],
CLR.uBCC,
€312.J/D1IVG.063
:1110 ; BORROW
ALU_D-LC-1, : SUBTRACT WITH BCRROW
3 G[lLJ .LEFT,SI/DIVD, ; SHIFT IN QUOTIENT BIT
LA RAtmj
CLR.UBCC,
ALU?.,J/D1VG.062
1111 :  NO BORROW
ALU_D-LC, : SUBTRACT
D Atu LEFT,SI/DIVD, ; SHIFT IN QUOTIENT BIT
QTQ.LEFT
LA RALR1S,
CLR.uBCC,
€312,J/D1v6.063




ZZ-ESOAA-124.)
: PIW126.MCR 600, 1204]

MI CRO2
: GANDH .MIC [600.12041

U 1A5A, 002C,142C.0580,FBAO,0094,89(8

U 1A58, 002C,1404,0580,FBAO,0094.898C

J 1A5F, 002C,142C.0580.FBA0,0094.,B9C8

U 199C., 002C,142C,0580,FBA0,0094,89C8

U 199e, 002C,1404,0580,FBA0O,0094,B98C

; GANDH .MIC [600,1204]
1L03
G & H floating point

C 8
GEH float1n? pornIA-Jan 82
14~Jan-82

16 VAX11/780 Microcode :
: DIVIDE GRAND FLOATING ROUTINE

=1010 %CH ON ALU Z AND C-BITS
DIVG.062:LC_RCLT4IRR1_(LA+LB+PSL.C). LEFT..
S1/ZERO,

CLK usce, :
SC_SC-K[ .13,
SC=6T.0?,J7D1v6.08

;1011 ;
LC RCLT4JERT_(LA-LB.RLOG) .LEFT, ;
SI7ZERO, :
CLK.UBCC, :
SC_SC-KC.1],

SC>GT.0?,J7DIV6.06

;11
LC_RCLT4IER1_(LA+LB+PSL.C). LEFT. :
SI7ZERO,

CLK.UBCC, :
SC_SC-KC.1],

SC-6T.07,J7DIvG.08

=1

=0= BRANCH ON ALU C3i
DIVG. 063SliCZIE?C[TQJ&R1 (LA+LB+PSL.C) . LEFT..

CLK.UBCC. E
SC_SC-K[.13,
SC-GT.07.J7DIVG.08

s ;
LC RCLT4I&R1_(LA-LB.RLOG).LEFT, ;
SI7ZERO,

CLK. UBCC :
sc_sc-k[.1],
SC.GT.0?, J/DIVG 06

=;END

IheS Frame

c8 guen
PCS 01, FPLA OE, WCS124

R1 GETS D'END FRAC <LS>
SHIFT IN ZEROES
CLOCK THE CARRY

R1 GETS D'END FRAC <LS>
SHIFT IN ZEROES
CLOCK THE CARRY

ACTUALLY A BORROW RESULTED
R1 GETS D'END FRAC <LS>
SHIFT IN ZEROES

CLOCK THE CARRY

R1 GETS D'END FRAC <LS>
SHIFT IN ZEROES
CLOCK THE CARRY

R1 GETS D'END FRAC <LS>
SHIFT IN ZEROES
CLOCK THE CARRY
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Z1-ESOAA-124.0
: P1W124 .MCR 600

; GANDH .MIC [600,12043

G £ H floatin

? poinl4-Jan-82 . Fiche 5 Frame 08
5:30:16 VAX11/780 Microcode

1204] MICRO2 1L(03)  14~Jan-82

: GANDH .MIC [600,12041 G & H floating point : DIVIDE GRAND FLOATING ROUTINE
35660 :
135661 =0110 :BRANCH ON ALU NEC-BITS
135662 20110
235663 DIVG.064:ALU D-LC-1,
35664 D_ALO.LEFT,SI1/DIV,
35665 Q_Q.LEFT
135666 tX RACR1S,
135667 CLR.UBCC

U 1A66, 0831,000A,02A8,F888,06010,0006 .gg% RETURNLC6]
35670 20111
235671 ALU D-LC,
;35672 D_ACU.LEFT,S1/DIvV,
:35673 Q Q.LEFT
135674 LA_RALR13,
135675 CLR.UBCC

U 1A67. 0831,0002.02A8.F888.0010,0006 .ggggg RETURNC6]
135678 :1110
235679 ALU_D=-LC-1,
:35680 0_ALU.LEFT,S1/DIVD,
35681 Q Q.LEFT,
+35682 LA_RACR13,
35683 CLR.UBCC

lu 1A6E, 0831,000A,0028,F888,0010,0006 ggggg RETURNL6]
35686 2111
35687 ALU_D-LC,
135688 D_ALU.LEFT,SI/DIVD,
35689 Q_Q.LEFT
35690 LA RACR1S,
135691 CLR.UBCC

U 1A6F, 0831.0002,0028.F888,0010,0006 -35692 RETURNL6]

Sequence 918
: PCS 01, FPLA OE, W(CS124

BORROW
SUBTRACT WITH BORROW
SHIFT IN QUOTIENT BIT

NO_BORROW
SUBTRACT
SHIFT IN QUOTIENT BIT

SUBTRACT WITH BORROW
SHIFT IN QUOTIENT BIT

NO BORROW
SUBTRACT
SHIFT IN QUOTIENT BIT
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ZZ-ESOAA~-124.0 ; GANDH .MIC [600 1204] G&H floatm? pom n-82 e 5 Frame E8 Sequence 919
: PIW124.MCR 600,1204] RO2 1L(D3) 14~Jan-82 VAXH/?BO l‘hcrocode PCS 01, FPLA OE, WCS124 Page 918
: GANDH .MIC [600.1204] G z H floating point : DIVIDE GRAND FLOATING ROUTINE
: 35694 ;
:35695 =0x BRANCH ON SC GT 0
: 35696 0 H
;35697 DIVG.08: SC K[.18] LALU?,
U 19C8, 0000,183C,7D80.F800,0084,7A86 :ggggg J/BIVG.084
:35700 Jx H
*35701 DIVG.081:ALU_D+LC+1.
;35702 cLk.GBCC
$35703 LA mcmj
U 19CA, 0011.1B70,0189,F888.0010, 1476 :§§;8§ ALD? : CHECK FOR CARRY AND N-BIT
: 35706 H
;35707 =0110 :BRANCH ON ALU NBC-BITS
235708 .0110 : NO CARRY
35709 ALU_D+LC,
;35710 D Atu LEFT SI/Dl1v, ; ALUN-BIT IS O
+35711 Q_Q.LEF
235712 LA RAtmj
235713 CLR.UBCC,
U 1A76, 0831,1B14,02A8,F888,0010, 1A5A ;gg;}g ALU?,J/DIVG.062 ; CHECK FOR CARRY OR ZERO
235716 ;0111 :
235717 ALU_D+LC+1, > ADD WITH CARRY
;35718 D_ALU. LEFT “SI/DIv,
;35719 Q_Q.LEF
;35720 CARACRIS.
;35721 CLK.uBCC,
lu 1A77, 0831.,0310,02A8,F888.0010.,199¢C ;%g;g% C31?,J/DIVG-063
235724 ;1110 :
:35725 ALU_D+LC,
235726 p_ALU. LEFT SI/DIVD, : ALU N-BIT IS 1
235707 Q_Q.LEF
+35728 LA RAmﬁ
235729 CLR.UBCC,
U 1A7E, 0831,1B14,0028.F888,0010,1A5A ;gg;gg ALU?,J/D1VG.062 : CHECK FOR CARRY OR ZERO
235732 1 :
;35733 ALU_D+LC+1,
235734 D_ALU. LEFT SI/DIVD,
235735 Q_Q.LEF
135736 LA RAcmj
235737 CLR.UBCC,
U 1A7F, 0831,0310,0028,F888,0010,199C :35738 €312.,J/D1VG.063




F 8
22-ESOAA-126.0 . GANDH .MIC [600,1204] GeH ﬂoatin? poinl4-Jan-82 . Fiche 5 Frame F8 Seguence 920
: P1W124.MCR 600,1204] MICRO2 1L(03)  14~Jar~82 75:30:16  VAX11/780 Microcode : PCS 01, FPLA OF, WCS124 Page 919
: GANDH .MIC [600,1204] G & H floating point : DIVIDE GRAND FLOATING ROUTINE
235740 . :
235741 =0110 ;BRANCH ON ALU NC BITS
;35742 ;0110 ; NO CARRY
235743 DIVG.0B4:ALU D+LC,
235744 D_ALD.LEFT,SI/DIV,
:35745 Q_Q.LEFT
135746 LA_RACR13,
235747 CLR.uBCC
U 1A86, 0831.0016.02A8,F888.0010,0006 ;gg;ﬁg RETURNC6]
235750 ;0111 3
235751 ALU_D+LC+1,
:35752 D_ACU.LEFT,SI/DIV,
:35753 Q Q.LEFT
135754 LA RACR1S.
235755 CLR.uBCC
U 1A87, 0831.0012.02A8,F888.0010.0006 :ggggg RETURNC6]
:35758 :1110 :
+35759 ALU_D+LC,
;35760 D_ACU.LEFT,SI/DIVD,
235761 Q_Q.LEFT
35762 RACR13,
235763 CLR.uBCC
[u 1A8E. 0831,0016,0028.F888,0010,0006 :§§§2§ RETURNL6]
235766 1M :
235767 ALU_D+LC+1,
235768 0_ACU.LEF1,SI/DIVD,
235769 Q_Q.LEFT
35770 LA RACR1I,
235771 CLR.UBCC
U 1A8F, 0831,0012,0028.F888,0010,0006 35772 RETURNL6]
i3a00 ENP
;35775 DIVG.16:LC_RCLT1I8R1_AQ, ; RESTORE R1,LATCH EXPONENT
235776 {3 ) s SC GET 32.-#0F BITS IN <LS>
U 1846, 0001,203C,01F8,FB8S,0084.7B48  :35777 Q0
235778
235779 : :
:35780 D _DAL.SC, s RIGHT ADJUST <LS> FRACTION
_ $35781 ACU_KC.80],Q_ALU.LEFT3, :  Q GETS BIAS OF .400
U 1848, 0DB8.0038,41C0,FA78,0000,1849 ;3§;g§ LAB_RLR15] s LATCH FRACTION <MS>
:35784 : - :
135785 ALU_D+Q,Q_ALU.D_Q,CLK.UBCC, : ROUND FRACTION <LS>
235786 SC_RC.FFF5],
U 1849, 0C1D.1614,E1C0.F800,0094,7A97 ;gg;gg STATE7~4? ; NEED TO ADJUST EXPONENT ?




ZZ-ESOAA-‘I 26.0
s PIW124.MCR
: GANDH .MIC

: GANDH .MIC [600,12043
600 1204
£600.1204]

U 1A97, 0011.0014,0180,FAF8,0000,1B4A

U 1A9F, 0011,0010,0180,FAF8,0000, 1B4A

U 184A, 0800.003C,0180,F800,0000,1889

MICRO2 1L(03)
G £ H floating point

: 35789
:35790
;35791
:35792
35793

794

35802

G 8
G & H floatin? 901n14-Jan-82
4-Jan~

: DIVIDE GRAND FLOATING ROUTINE

=0111  ;BRANCH ON STATE 7
0111

DIVG.170:
ALU_D+LC RCR15]_ALU, :
J/DIVG.17

11
ALU_D+LC+1,RIR15]_ALU,
J/DIVG.17

DIVG.17:D_LA, J/PACKG :

Fiche 5 Frame G8 Se
VAX11/780 Microcode : PCS 01, FPLA OE, WCS124

uence 921

EXPONENT IS RIGHT

INCREMENT EXPONENT

D GETS FRACTION <MS>

Page 920




22-ES0AA-124.0
: PTW126.MCR 600, 1204]
: GANDH .MIC [600.1204]

U 1B4C. 0C01,008C,6480,F980,0084,78(8

U 18C8, 0001,003D.BD87,F998,0084 ,7AF2
U 18C9, O0F03,003E,65F8,F988,01D6,6010
U 18CA,

OF03,003E ,65F8,F988,01D6,6010

U 18(B, 0601,003C,0184,F990,0081,184D

: GANDH .MIC [600,1204]
MICRO2 1L(03)
G & H floating point

:35803

H
G £ H floatin uﬂl.-
14-J2n-82 ? po

: HULTIPLY GRAND FLOATING

an-82 iche 5 Frame H8
VAX11/780 mcrocode

S ce 922
FPLA OF, UC$134

PCS 01,

.T0C . G & H floating point : MULTIPLY GRAND FLOATING''
: purs;USED BY POLYG AND EMODG AS WELL AS MULG. )
: | RCO = OP1 LONG EXP
: Q = OP1 ILONG FRAC
: RC2 = OP2 LONG EXP
: D = OP2 LONG FRAC
:TEMPORARIES : ‘o0
: T9 = SCRATCH REGISTER
: R15 = SCRATCH REGISTER
MULG.00: TRAP.ACCL1], * RESET THE FPA
RC[TéJ _D, : SAVE OP2 LONG FRAC IN RCé
: DUPLICATE OP1 LONG FRAC
st K[.10] ; 16. FOR SWAPPING
=00 : ENTER HERE FROM POLYG
MULG.02: swcn.n.smss, : CLEAR OUT SS
RCLT3].D. : SAVE OP1 LONG FRAC IN RC3
D_DAL.S3C, : WORD SWAP OP1 LONG FRAC
ST KL.FFF9], : SETUP SHIFT AMOUNT OF =7
CACL ,J/UNPACKG
7 ; RETURN1, SRC = 0
D_0,0.0, : PRODUCT IS 0
RTLT13_0, ; CLEAR PROD LONG EX®
SC_ALU, FE_K[.10].
NeZ ALU.VET_O, : CLOCK CONDITION CCDES
RETORN10
210 s RETURNZ, DST = 0
00,00 ; PRODUCT IS 0
RCCT13_0,
SC ALU re K[.10],
NE2 ALU.VET_O, ; CLOCK CONDITION CODES
Rermmo
;1 ; RETURN3, SRC NE O, DST NE 0
: 10 = n PLIER FRAC MS>
: T2 = Q@ = M'PLIER FRAC <LS>
: n'cw<nS> =T
: D = M'CAND FRAC <LS$>
: RC4 = EXP2+EXP1
RCLT2] : SAVE M'CAND FRAC <LS> IN RC2
D.D. RIGHT S1/2ERO, : DIVIDE IT BY
ST_FE, : SC GETS NABS(EXP2+EXP1)
; LOW BITS ONLY
SD_SS : SD GETS XOR OF SIGNS
=END : :  NOT EMODG
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1 8
2Z-ESOAA-124.0 : GANDH .MIC [600.,1204] GE&H fL oatm? pomllo- -82 Fiche 5 Frame I8 Se ce 923 i
: PIW124.MCR 600 1204] MICRO2 1L(03) 14-Jan- VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 922
* GANDH .MIC [600.1204] G € H floating point HJLTIPLY camo FLOATING
;35858 :
+35859 RCR153 _D, CLK.UBCC, : STORE M'CAND/2 IN R15
=35860 D_Q. Q0 : D GETS M'PLIER FRAC <LS>
{u 1B4D, 0C01.003C.01F8.FAF8,0010,19DC ;gg%} J7MLG0S
235863 =0« ;0% : CALL SITE FOR MULTIPLY ROUTINE
:35864 MULG.03:1C_RCLT21, : LATCH M*CAND FRAC <LS>
+35865 SCKC.FJ, : LOAD LOOP COUNT FOR 16 PASSES
35866 CALL, 22, : CALL WHILE BRANCHING ON M’ CAND
{u 190C. 0000.013D.6180.F910.0084.70E8 ;3;32; J/MULDMPY : USE MULTIPLY DOUBLE ROUTINE
*35869 :RETURN WITH:
*35870 - <Q,D> = NEWLY FORMED PRODUCT
:ggg;; : YOTICE THAT WE NEED ONLY HIGH BIT OF D (=LOW BIT OF MIDDLE PRODUCT)
235873 D= : RETURNZ
+35874 ALU D. N_AMX.Z_TST, : STORE LOW BIT IN PSL<N>
+35875 D_Q * D GETS PROD <LS>
-35876 Q_IDCTO] : Q GETS M'PLIER <MS>
U 19DE. 0C01.003C.C1F0.2D10,0030,19€8 ;ggg;g "o LT_RCLT2] > LATCH M°CAND <LS>
*35879 =0« 0% ; CALL SITE FOR MULTIPLY ROUTINE
=35880 o o. : D GETS M'PLIER <MS>
+35881 : Q GETS <MS> OF LOW PRODUCT
35882 sr KC.F1. : SET LOOP COUNT TO 16 PASSES
U 1968, 0C00.013D.61E0.F800.0084,70E8  :35883 CACL. 22. J/MULDMPY : CALL MULTIPLY LOOP
235884 :  STILL BRANCHING ON M'CAND<LS>
;35885 :RETURN WITH:
,-ggggg : <Q,D> = NEWLY FORMED PRODUCT (A MIDDLE PRODUCT)
:35888 J1x ;. RETURN2
U 19€A, 0€00.003C.01E0.F800,0000,1850  :35889 D_a, a_p : PREPARE FOR LEFT SHIFT
e
35892 ALU_Q, RCLT6] ALU.LEFT, : SHIFT DATA TO MAKE
+35893 D_D.LEFT, SI/BIVD, ¢ <D,RC6> = 64 <LS> BITS OF
U 1850, 0521,203C,C470,2DB0,0000,1851  :3589% Q_IDCT1]
:ggggg : M'CAND<LS>xXM'PLIER
+35897 RCR151_Q, : STORE M'CAND <MS> IN R15
U 1851, 0001,203C.CD80.3EF8.0000,1852 :ggggg IDLT317D : SAVE PROD <LS> FOR LATER ADD IN T3
235900 : ;
+35901 RCLTOJ_Q.LEFT, : RCO GETS M'CAND <MS> *2
235902 SI/ZERD
U 1B52, 0021,203C.C9F0.2080,0000,1A1C ;gg%; o_mcrzj : GET M'PLIER <LS>




J 8
12-ESO0AA-124.0 ; GANDH .MIC [600 1204] G&H floatm? pomM- n-82 . Fiche 5 Frame J8 Seguence 924
: PTW124.MCR 60012041 RO2 1L(03)  14-Jan-82 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 923
: GANDH .MIC [600,12041 G z H floating point : anPLv enmo FLOATING
:35905 =0« * ; CALL SITE FOR MULTIPLY ROUTINE
:35906 o : D GETS M'PLIER <LS>
135907 Lt RC[TO.’I * LATCH 2+M'CAND IN LC
: 35908 SC"KL.FJ : LOOP COUNT GETS 16.
[u 1A1C, 0C00,003D,61F8,F900,0084,70E8 ’%3?3 CACL, J7MULDMPY ; CALL MULTIPLY LOOP
;35911 ;RETURN WITM:
;g;g; % : <Q,.D> = NEWLY FORMED PRODUCT (ANOTHER MIDDLE PRODUCT)
>
: 35914 B ;  RETURNZ
225915 D D+LC, : ADD [DST<LS>XSRC<MS>I<LS> TO
U 1ATE, 0811.,0014,0180,.F800,0010,1853 ;35916 cCx.usCc :  [DST<MSOXSRC<LS>I<LS>
135617 : AND CLOCK CARRY
;35919 :
:35920 ALU D, N_AMX.Z_TST, ;  SAVE CURRZNT LOW BIT IN PSL<N>
235921 D_Q : D GETS M'PLIER <MS>
:35922 Q 10[133 : Q@ GETS PROD<LS>
lu 1853, 0€01,033C.CDFO,2C00,0030,1A5C ggg%{ c31? : TEST CARRY FROM PREVIOUS ADD
:35925 :
;35926 =(C= BRANCH ON ALU C31
:35927 ;0% :  NO CARRY
:35928 ALU_D+Q, RCCT6]_ALU, : ADD AND SAVE RESULT IN RCS
135929 CLKUBCC,LONG, : WE MIGHT HAVE A CARRY HERE
:35930 a_IDLTO], : Q GETS M'PLIER <MS>
U 1ASC, 001D,0014,C1F0,2D80,0010,1A68 gggg; JIMULG. 04
235933 s1x --: CARRY
135934 ALU_D+Q+1, RCLT6I_ALU, ; ADD AND SAVE RESULT IN RC6
235935 CLK-UBCC.LONG, ;  WE MIGHT HAVE A CARRY HERE
:35936 Q_IDLT03, : Q GETS M'PLIER <MS>
U 1ASE, 001D,0010,C1F0,2D80,0010,1A68 ,ggg% END J7MULG. 04
:35939 =0« ;0% - ; CALL SITE FOR MULTIPLY ROUTINE
;35940 MULG.04:LC_RCLTCZ, :  LATCH UP 2*M°’ CANDMS>
gggﬁ; ,6, : D GETS M'PLIER <MS>
135943 st KC.FJ, : LOOP COUNT IS SET TO 16 PASSES
U 1468, 0C00,003D,61F8,F900,0084,70E8 gggﬁg CACL.  J7MULDMPY
135946 :  RETURN2
235947 sc xc FFFS], : GET SC READY FOR PACKG-ROUTINE
135948 a_P+LC, CLK-uscCC, : ADD RESULTS TOGETHER
135949 : CLOCK CARRY
U 1A6A, 0C11,0314,E1C0,F800,0094, 7A69 ggggg END D_0,C31? : WAS THERE AN OLD CARRY ?




22-ES0AA=126.0
;. PTW124.MCR 60012043
. GANDH .MIC [600.1204]

U 1A69,

IU 1A68B,

U 1A70,

U 1A72,

U 1B54,

U 1856,

U 1857,

U 186A,

U 1868,

U 1858,

0000.,033C.0180,F920,0000,1A70

0819,0314,0580,F920,0000,1A70

0521,203C,0040,F800,010C, 7B54

0819,0014,0580,F800,0000, 1asC

0010,0038,£580,2cF8,0000, 1856

0i318,0038,8180,FA78,0000, 1857

0C1C,3700,E5F0,2EF 8,1400,586A

0€00,003C,7DEO,F800,0104, 7858

0€00,173€,01€0,FA78,0000,0012

0000,003C,8180,FA78,0000, 1886

; GANDH .MIC t600 1204]
RO2 1L(03)
G & H floating point

36001

8
G £ H floatin 1n14-Jan-82
14-Jan-8 ? po

mLTIPLY GRAND FLOATING

=0* gRﬁNCH ON ALU (31

LC_RCLT4],
C372,J/MULG.05

LC_RCLT4],
D D+k[.1],
C31’.J/HULG 05

=0* gRANCH ON ALU C31

MULG.05:ALU_Q, Q_ALU.LEFT,
DEDShEFzALSIIDIVD
J/MULG. 51

U
D_D+K[.11, J/MULG.0S
MULG.51:;

ID[T9J D,
RCR151°LE

{AB_RLR15],
D_KC.3Ff]

R[RISJ LA-D

D Q. a IpCT9],
STATE_STATE.ANDNOT.FE.
STATED?

=xx1(0

BR?I&ICH ON LOW BIT OF STATE

*x
0
*x]

W\O‘

[ 16] J/MULG.07

E

R[
.0 RETURN12

R151],
D_a.QD, STATEO?,

MULG.07:;

LAB_R[R15]
KC.3FF], D%12

Fiche S5 Frame K8
VAX11/780 Microcode

Ve Ve 8,

e %o % %

Se 9.5
: PCS 01, FPLA OE, WCS124 Page 924

NO _CARRY
LATCH PRODUCT EXPONENT
TEST CARRY

LATCH PRODUCT EXPONENT
ADD IN PREVIOUS CARRY
TEST CARRY

NO CARRY
SHIFT <D,Q,PSL<N>> LEFT ONCE

NEED IT TO CLR STATEO IF FRACT<.S

CARRY
ADD IN CARRY TO PROD<MS>

NEED D TEMPORARILY
R15 GETS EXPONENT

LATCH EXPONENT
D GETS .400-1 (=BIAS-1)

GET BIASED EXPONENT

RESTORE PREVIOUS D AND Q

MAYBE CLEAR STATEO

SEPARATE MULG FROM EMOCG/POLYG

MULG
GET FRACTION IN ORDER

POLYG/EMODG
LATCH UP EXPONENT

LATCH EXPONENT
GET READY TO ROUND, NORMALIZED?




2Z-ESQAA=-124.0
: PTW124 .MCR 600

1204
: GANDH .MIC [600,1204)

[u 1886, 0518,0000,0428,FAF8,0000,1858

fju 1887, 0019,2010,81C0,F800,0010,1889

MIC [600,1204]
] MICRO2 1L(03)
G &€ H floating point

GE&HTf

=110

L
Loati 1n14-
14-Jan-8 n? po
mLTIPLY GRAND FLOATI

"?%NCH ON D31 (NORMALIZED?)

D_D. LEFT Q_Q.LEFT,
SI/DIVD,

R[R‘ISJ (A-KL.11.
J/MULGC07

Q_Q+K[.3FFJ+1,
cCk.uBCC,
J/PACKG

.
[ 4

82 Fiche 5
VAX11/780 Microcode :

LT e

LX)

(YA TRETYETREY)

Frame L8 Seguence 926
PCS 01, FPLA OE, wWCS124 Page 925

NOT NORMAL IZED
NORMAL ] ZE

DECREMENT EXPONENT

ROUND FRAC <LS>
CLOCK CARRY
PACK UP RESULT




1Z-ESOAA-124.0

: GANDH .MIC [600,1204]

M 8
GEeH floatin?spgan}g-Jan-BZ

Fiche 5 Fframe M8 Seguence 927
FPLA OE, wCS124 Page 926

: GRAND FLOATING POLY'’

RESET THE FPA

FPD IS SET
SETUP TO GET PC DELTA
GET READY TO SHIFT IT

FPD NOT SET

GET DEGREE

SET POLYG FLAG IN STATE
PC DELTA NOW IN D<07:00>

ADJUST FOR THE ESCD

BYPASS SPECIFIERS

MEM MGMT CODE HERE ON READ ERRORS

: PIW124 .MCR 600,1204] MICRO2 1L(03)  14-Jan-82 VAX11/780 Microcode : PCS 01,
: GANDH .MIC [600.1204] G & H floating point : GRAND FLOATING POLY
:§28}2 .T0C “ G & H floating point
H 17 GRAND FLOATING POINT POLYNOMIAL EVALUATION.
;36018 INPUTS:
236019 RCO = ARG LONG EXP
;36020 Q = ARG LONG FRAC
;36021 D = DEGREE
;36022
;36023 OUTPUTS:
K 24 RO = RESULT LONG EXP
.36052 : 25 = SESULT LONG FRAC
;36027 R3 = TABLE ADDRESS + DEG*8 + 8
;36028 R& =0
;36029 RS =0
;36030
;36031 ;TEMPORARIES:
;36032 IDLTOJ = DEGREE
;36033 IDLT1] =
;36034 IDLT2] =
;36035 . WwIT3] =
;36036 IDLT4] =
;36037 14C2:
[u 14C2, 0000,11BC,0080,F800,0000,1AA7 :ggggg TRAP.ACCLC11,FPD?
;36040 =0111
041 POLYG.FPD:
;36042 ;011
;36043 D_RCR2]1.Q.0,
;36044 ST _KL[.FFFB8],
U 1AA7, 0800,003C,71F8.FA10,0084,7B59 :36042 J/POLYG.FPD.1
;36047 POLYG: ;1111
;36048 D D.OXTLWORD],
;36049 STATE k[.1],
U 1AAF, 0803,403C,0580,F800,1404,7858 :gggg? J/POLYG.0
;36052 POLYG.FPD.1:
;36053 :
U 1859, 0000,003C,0180,F800,0000,185A ;36054 D_DAL.SC
U 1B5A, 0819, .0580,F800, .1908 .368%; D_D-K[.1]
;36059 =00 ;00 -
36060 PCEVA_D.OXTLBYTEJ+PC,
U 1908, 0017,8015,0180,F801,0200,0E16 .3682; CALL, J/SETFPD
;36063 =10 210
U 190A, 0014,0038,01C0,F800,0000,0EB8 :3682§ Q_PC, J/BAKUP.PC
: 26066 =11 ;1M
U 1908, 0000,003C,0180,FA18,0200,1896 ;36067 VA_R[R3], J/POLYG.9

VA GETS TABLE ADDRESS




N 8
2Z-ESO0AA~124.0 GANDH MIC [600 1204] GeH floatwn? p01n14-' -82 Fiche 5 Frame N8 Seguence 928 X
: PIW124.MCR 600,1204] RO2 1L(03) 14~Jan-8 VAX11/780 M1crocode PCS 01, FPLA OE, WCS124 Page 927
: GANDH .MIC [600,1204)] G 2 H floating point : GRAND FLOATING POLY

;36068 ;
:36069 POLYG.0:
:36070 LC_RCLTOD,

. : ;36071 ALD_D. ANDNOT.KC.1F1,
U 1858, 0019.002¢,8080,F900,0010,185¢ ;36072 CLKZUBCC

LATCH ARG LONG EXP
CHECK IF DEGREE > 31
CLOCK ALU Z-BIT

(TR TR X)

236075 ID[TOJ _D.

LC,
;36077 INTRPT STROBE,
{u 1B5C, 0810,0138,C180,3C00,4000,1978 ;§2878

SAVE DEGREE IN 70

D GETS ARG LONG EXP
STRUBE FOR INTERRUPTS
TEST FOR RESERVED DEGREE

L]
(=]
~
o

Ve Vg Ve % 0

136081 =0 EggAncu ON ALU Z-BIT
lu 1978, 0000.003C,0180,F800,0000,0106  :36083 J/RSVOPR

: RESERVED OPERAND

21 :
u 1979, 0019,0034,3980,F800,0010,18BSE ;36086 ALU_D.AND.KL.7FF0],CLK.UBCC . SEE IF ARG EXP IS ZERO

. -
L4 4

ju 185E. 0000,013C.0180,F800,0000,1984 36089 2?
; 36090

; ;0 H
U 1984 0000,003C,0180,F800,0000,1824 ;36092 J/POLYG.A" ; EXP NOT ZERO,CARRY ON AS USUAL

EXP=0,CHECK FOR RES OP

[ TR X

;36 21
lu 1985, 0001.003C.0180.F800,0800,1824 :32095 ALU_D,CHK.FLT.OPR

;36097 =07xxxxx;
;36098 POLYG.A1:IDLT2] D,
;36099 RCLT2] &,

SAVE ARG LONG EXP IN T2
SAVE ARG LONG FRAC IN RC2

Ve %o Ve Se N,

36100 INTERROPT .REQ?, TEST FOR INTERRUPTS
U 1824. 0001.2E3D.C980,3D90,0000,047E ;gg}gg CALL ,J/ASPC EVALUATE TABLE ADDRESS
136103 . ;
136104 =171xxxxx’ * RETURN WITH TABLE ADDR IN D
36105 RCR151 D, * SAVE TABLE ADDRESS IN R15
U 1864. 0007.003C.0180,42F8,0009, 1860 ;§g}83 END DCLONG]_CACHE * GET FIRST COEFFICIENT LONG EXP
136108 : ;
36109 ALU_D.AND.KL.7FFO],CLK.UBCC. - CLOCK EXPONENT
36110 LAB_RLR15], * LATCH TABLE ADDRESS IN LAB
U 1860, 0019.0034,3980,FA7B,G010,1861 ;gg}}g VA_VA+4 * VA POINTS TO CO LONG FRAC
236113 ; :
136114 ipCT13_D, P STORE co LONG EXP IN T1
U 1861, 0000.013C.C580.3C00,0000,1918  -36115 2? * TEST FOR 0




v

2Z2-ESOAA-124 .
;. P1W124 .MCR
;. GANPW

1918,

1919,

191A,

191B.

1862,

1988,

1989,

1864,

1865,

1866,

1868,

GANDH
204

0
6001
-MIC £600.1204]

0000,003D,0180,4100,0000,0€E16

0001,003C.0180,F8C0,0800,1518

0014.0038,01C0,F800,0000,0E88

0010,0038,D180,3EA0,0000,1B62

0000,003C.,0180,FA98,0000,1988
0003.003D,0180,FB90,0000,13€E8
001D, 0030, C5F0, 2E90,0000, 1864

0€10,0038.C1F0,2EA8,0000, 1865

0019.4034,3980,F800,0010, 1866

0€01.003C.D1F0,2E80,0000, 1868

0101,203C.0180,FA88.,0000, 1869

.MIC [600,1204]
] MICRO2 1L(03)
G £ H floating point

&
o
o

Y

e

LR T
b cvd wond wud amd
PININ) = b b
WA =O\000~

[ 4

b med b b
NN
[« 3.7 5

36164

8
G & H floati 1n1 -J
14~Jan-82 n? %S
: GRAND FLOATING POLY

=00
POLYG.1:

=10

=1
=;END

SJEND

;00

DCLONG] CACHE,
LC_RCLCTOD].
CALL.J/SETFPD

;01

ALU D.CHK.FLT.OPR,
J/POLYG. 1

210
Q_PC, J/BAKUP.PC

211
IDCT4] D,
RCR4]_CC

RCR3I_LA
:0

ALU_0(A)
LC_RCLT238R1_ALU,
CALL,J/POLY.PC

21
RCR2] D.OR.Q,
Q_IDLT1]

RCRSI_LC.
b.Q,
Q-15CT03

ALU D.AND.KC.7FF0], CLK.UBCC,
WORD

RCRO_D,
Q- IDCT4)

RCR1] Q,
D_D.LEFT2, SI/ZERO

an-82 Fiche
VAx11/780 Microcode :

Ve Vet ey

Qe %eve N, LX) Ve Ve Ve 8,

L XY

5 Frame
PCS 01,

FPLA OE, WCS1 g

Page 928

READ CO LONG FRAC
LATCH ARG LONG EXP

CHECK FOR -0

READ ERROR, BACK UP PC

SAVE CO LONG FRAC IN T4
STORE ARG LONG EXP IN R4

R3 GETS THE TABLE ADDRESS

CLEAR RUNNING PRODUCT <LS>
STORE IT IN R1

LATCH ARG LONG FRAC IN LC
GO GET PC-DELTA

R2 STORES PC DELTA, DEGREE
Q GETS CO LONG EXP

STORE ARG LONG FRAC IN RS
Q GETS CO LONG EXP
Q GETS DEGREE

CLOCK CO EXPONENT

STORE CO LONG EXP IN RO
D GETS DEGREE
Q GETS CO LONG FRAC

STORE CO LONG FRAC AS SUM LONG FRAC
D GETS DEGREE * &




22-ES0AA=124.0
;. PTW124.MCR 600
: GANDH .MIC [600.1204]

1B6S.

18F4,

18F6,

19 4,

199 .

1B6C,

1998,

1999,

186D,

1870,

0518.,0D14.,0187,FA98,0200,18F4

0000,013C.0180,F800,0000,1998

0018,0034,3980,FA20,0010,1B6A

0000,013C,0180,FA78,0000,1994

0800.003C,0180,FA20,0000,1871

001C,2014,0180,FA98,0200,1B6C

0000.003C,0180,FA20,0800,1B70

0003.003C.,0180,FAAQ, 0000, 19AD
0003.003C.0180,FA80,0000, 186D

0003,003C,0180.FA88,0000,1998

0018.8038,0580,FA90,0000,1896

GANDH .MIC [600,1204]
1204] MICRO2 1L(03)
G & H floating point

36212

14~Jan-82
: GRAND FLOATING POLY

=10=

=;END

=0

cC 9
GEH float1n? p01n14-Ja

82 Fiche
16 VAX11/780 M1crocode

RTR3IEVA _LA+K(.8],
D D.LEFT, SI/ZERO,
SBN/CLR. SD4SS,
D.NE.O?

?gANCH ON D.NE.O

72, J/POLYG.4
1>

ALU _RCR4].AND . KL.7FFO],
CLK-UBCC

{AB_R[R15].,2?

Go %0 % s 8o

Egnmcu ON ALU Z-BIT

D_RCR4], J/POLYG.10

21
RCR3]_LA+D, VA_ALU

ALU_R[R4].CHK.FLT.OPR,
J/POLYG.8

Egamcn ON ALU Z-BIT

POLYG.4:

POLYG.8:

RCR4] O,
J/POLYG.35

;1
RCROJ_O

RCR11_0, J/POLYG.4

RCR2I_KC.1], BYTE

.
L4

S5 Frame
: PCS 01

c9 S ce 930
. FPLA OE, HCS134

SET UP TABLE ADDRESS IN R3 AND VA
D GETS DEGREE * 8

CLEAR SS FOR BRANCH

DEGREE NE 0 ?

DEGREE EQ 0
TEST CO =0

CLOCK EXPONENT OF ARGUMENT

TEST ARGUMENT FOR O

ARG NE 0
D SETS ARG LONG EXP

ARG = 0

ADVANCE TABLE TO LAST COEFF
CHECK FOR RESERVED OPERAND
BY ADDING 8+DEGREE

DEGREE EQ O, CO NE O
CLEAR R4
AND EXIT

CO EQ O, DEGREE EQ O

CLEAR RESULT

ARG =0, SET DEGREE TO ONE FOR
SINGLE "ASS THRU LOOP

Page 929




D 9
2Z-ESOAA-124.0 : GANDH .MIC [600,1204] GEeH float*ng p01n14- n=82 Fiche S Frame D9 Seguence 931
: P1W124.MCR 600,1204] MICROZ2 1L(03) 14-Jan-82 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 930
: GANDH .MIC [600,1204] G & H floating point : GRAND FLOATING POLY
;36213
136214 :POLYG LOOP BEGINS HERF
:%gg}g =110  :BRANCH ON PENDING INTERRUPTS
36217 POLYG.O: :
U 1896, 0800,003C.0180,FA20,0000,1871 :ggg}g D_RFR41, J/PCLYG.10 : GET ARG LONG EXP
236220 ; :
U 1897, 0014,0038,01C0,F800,0000,1A71  :36221 a_Pc * BAKUP.PC WANTS PC IN Q
U 1A71, C000,003D.0180,F800,0000,0EB8 ggsgé =0x CALL ,J/BAKUP.P{ : GO TO BACK UP PC
136226 J1% :
U 1A73. 00C0.003C.0180,F800,0000,04FA ;ggggg JZINT.1 *  TAKE PENDING INTERRUPT
36229 ; :
__ 336230 POLYG.i0:
U 1871. 0001,003C.0180,F980,0000.1872 ;ggg; RCCTOI_D : RCO GETS ARG LONG EXP
36233 ;
U 1872. 000M.003C,01CU,FA28.0200,1873 .—_;,gggg Q_RCR53] : Q GETS ARG LONG FRAC
. J
;362 : H
U 1873. 0800.003C.0180.FA00,0000,1874 :ggggg d_RCROJ : D GETS PARTIAL POLY. LONG EXP
136239 : :
36240 ALU_D, ST TEK[.13, * SET POLYG FLAG FOR RETURN
U 1874, 0001.003C,0580,FB10,1404 7820 .-;ggg LAB_] mzRCL.ZJ “ALU : RC1 GETS PARTIAL POLY. LONG EXP
136243 ;0%*00- :
136244 =0%*00
+36245 D_Q, sc KC.103, : D GETS ARG LONG FRAC
36246 RCLT6] LA, * SAVE ARG LONG FRAC IN T6
U 1820, 0C00.003D,6580,F980,0084,78C8 ;gggzg CALL J/mLG 02 * CALL MULTIPLY ROUTINE
136249 ;15200 POLYNOMIAL EQ 0
©36250 =1%+00 : RETURN WITH VA POINTING TO coerr
136251 DCLONG]_CACHE, ; GET NEXT COEF LONG EXP
;36252 LAB_RIR3] : LATCH TABLE ADDRESS
U 1830, 0000.003C.0180.,4218,0000,1877 ;ﬁggz J/Pous.1é
136255 ;1%%10 :
236256 =1x+10 : .25 <= PARTIAL POLY FRACTION < .5
236257 D D.LEFT, SI/DIVD. :  NORMALIZE
. +36258 RCR15]_LA=KC.13, *  DECREMENT EXPONENT
U 1832, 0518,0000,0400,FAF8,0000,1876 ;ggggg J/POLYB. 11
136261 ;1ex 1 :
136262 =1%+11 ¢ POLY FRACTION IS NORMALIZED
136263 IDCTO] D : SAVE POLY FRAC <MS> IN T0
36264 RLR §3,
136265 : SWAP HALVES TO SAVE <LS> PART
U 1833, 0C00,003C,C1€0,3E78.0000. 1878 ;36266 J7POLYG i3

36267 =;END




E 9
22-ESOAA-124.0 . GANDH .MIC £600 12041 GEH float1n? po1n14- an-82 Fiche
: PIW124.MCR 6001 04] ICRO2 1L(03)  14-Jan-82 VAX11/780 Microccde
s GANDH .MIC [606. 04] G € H floating point : GRAND FLOATING POLY
236268 POLYG.11:
: 36269 H H
236270 IDCTO] D :
136271 LAB_RCR15], :
v 1876, 0821,203C,C1€0,3E78,0000,187B :gg%;z J/POLYG.13
236275 : H
;36276 POLYG.12: :
236277 ALU_D.AND.KL.7FF0], M
:ggg;g CLK SUBCC,
[Uu 1877, 0019,0034,39€0,F803,0010,1878 .-%zg? vx_vmt. :
: 36282 K :
536283 DLLONGI_CACHE, M
U 1878, 0000,013C,0180,4000,0000,19A4 236284 1? H
;36285
: 36286 H H
236287 =0 ;BRANCH ON ALU Z-BIT
> 36288 :0 :
;36289 R[R1J D :
: ;36290 :
U 19A4, 0C01,003C.01E0,FA88,0000,187A :%ggg; J7POLYG 12A
236293 21 :
:36294 ALU_Q.AND.K[.8000],CHK.FLT.OPR, ;
U 19A5, 0F19,2034,45F8,F800,0800,1B879 ;36295 Q_0,0_0 ;
: 36296
236297 : :
236298 RCROJ_KCZERO], :
U 1879, 0018,0038,1980,FA80,0000,1B7A  :36299 J/POLYG.12A
;36300 =:END
;36301 :
;36302 POLYG. 1°A
U 1B7A, 0018,0014,0180,FA98,0000,1889  -36303 RCR3]_LA+K[.81,J/POLYG. 22 ;

S Frame E9 Sequ.nce 932

: PCS 01, FPLA OE, W(CS124

SAVE POLY FRAC <MS> IN TO
LATCH EXPONENT
SWAP HALVES TO SAVE <LS> PART

PARTIAL POLY IS O
CLOCK EXP OF NEXT COEFF

Q GETS COEFF LONG EXP
VA NOW POINTS TO COEFF LONG FRAC

READ NEXT COEFF LONG FRAC
IS COEFF = 0 ?

NOT O
STORE COEFF LONG FRAC
MAIN FLOW EXPECTS THEM THIS WAY

CHECK FOR RESERVED OP

COEFF IS TRUE 0

ZERO PARTIAL PRODUCT

INC TABLE ADDRESS

Page 931




22-ES0AA-126.0 : GANDH .MIC (600 12041
: PIW124.MCR 600 1204] RGO2
: GANDH .MIC [600.71204]

*U iB7B, 0821,203C,C980,3E78,0000,1B7C

{u 187C, 0018.0000,0580,41A8,0010,1B7E

{u 187E, 0001,003C,.01E0,F988,0000,1880

U 1880, 0000.003C.0180,4218,0000,1938

U 1938, 0001,003D,0580,F980,1404,3893

U 1939, 0000,003C.C9F4,2C00,0000,1884

U 193A, 0000,003C,0180,FA18,0000, 1881

U 1881, 0018.0014,0180,FA98,0000,1882

U 1882, 0000,003C,0180,FA78,0000,18C3

1L(03)

G & H floating point

F 9
GeH floatln? po1n14- an-82 Fi
VAX11/780 M1crocooe

14~-Jan-82 30:16
: GRAND FLOATIHG POLY
;36304 POLYG.13-
+ 36305
;36306 ID[TZJ
236307 ALU_Q D ALU LEFT, SI1/ZERO,
36308 LAB_RR15].
: 36309 J/PULYG.M
236310
;36311
;36312 POLYG 14
.ggg}z : RCUOJ GETS PACKED EXPONENT
;36315 ALU LA-K[.1]1, RCLTS] ALY,
: 36316 CLKTUBCC, D[L(NGJ CACRE
;36317
:36318 N
236319 RCLT11. D,
:36320 Q_D, VA_VA+4
;36321
;36322 :
;36323 LAB_R[R3].
:36324 DCLONGI_CACHE
;36325
236326 :
: 36327 =00
;36328 POLYG.14A:STATE STATE.OR.K[.1].
;36329 RCLT6]_D,
236330 CALL. J/UNPKG
236331
;36332
;36333 SD SS., @ _Ip(T2],
:36334 J/POLYG.T6
;36335
236336 :
;36337 ; D = COEFF FRAC <LS>
;36338 ; RC4 = COEFF EXP
;36339 ; RCS = POLY EXP
;36340 ; RC6 = COEFF LONG FRAC
;36341 ; RCR1S] = COEFF EXP-POLY EXP
;36342 ; IDCT1] = COEFF FRAC <MS>
;36343 ; ALU CC REFLECT R1S
;36344 SC = LOW BITS OF EXP DIFF
;36345 ; FE = 0
: 36346
;36347 LAB_R[R3],
;36348 J/PBLYG.140
349 =;END

;36350 .
36351 POLYG.140:
;36352 RCR3J_LA+K[.8]
;36353
;36354 :
$36355 LAB_R[R15]

che

LR TR TR XY

5

rame F9 Sequence 933
PCS 01, FPLA OE, W(S124

SAVE POLY FRAC <LS> IN T2
D GETS NORMALIZED POLY FRAC <MS>
LATCH POLYNOMIAL EXPONENT

SAVE POLY EXP IN RC5
READ NEXT COEFF LONG EXP

SAVE IT IN RC1
AND IN Q

LATCH CO”~-F TABLE ADDRESS
READ COEFF LONG FRAC

CALL CONSTRAINT BLOCK

SET POLYG FLAG AGAIN FOR ADDG
SAVE COEFF LONG FRAC IN RC6
UNPACK COEr

GET POLY FRAC <LS>

COEFF NE O

LATCH TABLE ADDRESS

INC TABLE ADDRESS

LATCH EXPONENT DIF FERENCE

Page 932




G 9
ZZ-ESOAA-124.0 : GANDH .MIC [600,1204] GEeH floatm? pomVo- an=82 Fiche 5 Frame G9 Seguence 934
: PIW124.MCR 600,1204] MICRO2 1L (03) 14-Jan-8 30:16 VAX11/780 M1crocode PCS 01, FPLA OE, W(CS124 Page 933
: GANDH .MIC [600,1204] G & H floating point : GRAND FLOATING POLY
;36356 =00011 ;00011 : CALL SITE FOR ADDG-ROUTINE
138357 Q_IpLT2] > Q GETS RUNNING POLY FRAC <LS>
136358 LE_RCLT4], * LATCH POLY EXPONENT
136359 FE"NABS (SC-FE), : FE GETS NEGATIVE EXP DIFF
+36360 ALD?, * TEST EXPONENT DIFFERENCE
{u 18c3. 0000,183D,C9F0,2D20,0100,F9E3 :3636% CALL .J/ADDG.10
136363 =10011 ;10011 ; RETURN FROM ADDG THRU PACKG
iU 1803, 0001.003C,ESFO.2E80,0000, 188A ,gg%gg Q_IDCT91,RCROI_D,J/POLYG.22A  : NORMAL FLOW,STORE NEW ANSWER AND CON
36366 ;10111 ; EXPONENT WAS ZERO,UNDERFLOW
{u 1807, 0000.003C.0180,F800,0000,1A85 ;g&g J/POLYG.17 : GO TEST PSL<FU> SET?
136369 211011 : BIT 15 WAS SET
U 18DB. 0000.0D3C.ESF0,2C00,0000,1933 ;%;;(1) N _IDLT91,Q31? * OVERFLOW OR UNDERFLOW?
36372 ; ;
;36373 =011 : BRANCH ON Q@ 31 H
136374 POLYG.15:; *  OVERF.OW
lu 1933, 0818.0038.0180.FA18,0000,13F1 ;%g;g D_KC.81,LAB_RIR31,J/POLYD.FAULT : TAKE FAULT
136377 : :  UNDERFLOW
lu 1937, 0000.003c.0180.F800,0000.1ABS ;%;g J/POLYG.17 :
36380 ; :
;36381 POLYG.16:
136382 D_Q,LAB_RLR3], : D GETS RESULT FRAC <MS>
U 1884, 0€00.003C.C1F0.2E18,0000,1885 :gg;saz Q_IPCTOT * Q GETS RESULT FRAC <LS>
336385 : H
{u 1885, 0018.0014.,0180.FA98,0000,1886 ;3323339 RCR3J_LA+K[.8] > INC TABLE ADDRESS
136388 : :
36389 D_D.LEFT, Q_Q.LEFT, * DOUBLE SHIFT FRACTION PART
U 1886, 0500.003C.8128.F800,0000,1888 ”532§39 ST/ASHL, K[-3FF] : GET READY TO ROUND
+36392 : :
36393 D_Q, Q D+KL.3FFI+1, * ROUND LOW FRACTION PART
U 1888, 0C19,0010,81C0,F800,0010,18€E3 :332;3!5. cCx.uBlC : CLOCK CARRY IF ANY
36396 ;00011 :
:g‘éggg =000t SC_KC.FFFS], CONSTANT NEEDED FG PACKG-ROUTINE
U 18€3, 0000.003D,E180,F800,0084,7889 233243% CALL. J/PACKG * PACK IT UP
136401 =10011 ;10011 ;0K
U 18F3, 0001.003C.ESFO,2E80,0000,188A ;33&(05 Q_IDCT91,RCROI_D,J/POLYG.22A - RESTORE LOW FRAC
36404 ;10111 :  UNDERFLNW
U 18F7, 0000.003C.0180.F800,0000,1A85 "3%82 J/POLYG.17 ;
36407 ;11011 ;
U 18FB, 0000.0D3C.ESF0,2C00,0000,1933 ‘%2283 N Q_IPCT91,Q312,J/POLYG.15 :




U
U

U

22-ESOAA=124. 0
; PTU124 MCR"600
: GANDH .MIC [606 1204

1ABS,

1ABD,

1ABF,

1889,

188A.

188C,

1B8E,

19AC,

19AD,

1890,

1891,

1892,

1204]

0000,003D,3DF0,2C00,0000, 12AE
0F00,003C,01F8,F800,0000, 1889

0818,0038,F580,FA18,0000,13F1

0001,003C,0180,FAB0,0000, 188A

0000.,003C,0180,FA19,0000,188C

0018.,8000,0580,FA93,0010,1B8E

0001,213C.8D80,FA88,4084, 79AC

0000,0€E3C,0180,F800,0000,1896

0003,003C,0180,FAA8,2000,1890
0003,003C.0180,FAA0,0000, 1891

0003,003C,0180,FA90,0000, 1892

0018,4034,6080,FA00,0050,13C3

: GANDH .MIC [600,1204]
MICRO2 1L(03)
G & H floating point

10

§§§§§§§§§

36459

G & H floatin 1n
14-Jan-82 ? po

: GRAND FLOATING POLY

an-82 Fiche 5 Fframe
VAX11/780 Microcode :

=0101
POLYG.17:Q_IDCPSL],CALLLPSLFU.A]
=1101

Q_0.D_0.J/POLYG.22

{AB_RLR31,D_K[.AJ,J/POLYD.FAULT

POLYG. 22°
RCROJ_D

e Wy

LX) e Vo

POLYG.22A:
LAB_RLR2]

POLYG.26:;

VA VA+4,
RCR2] LA-K[ 1], BYTE,
CLK.UBCC

e

Ve

LYB TR YR X)

R[R]J Q,
SC KL-1F1,
%QTRPT .STROBE,

BRANCH ON ALU Z-BIT

1}
(=)
Ceng N,

.0
INTERRUPT .REQ?, J/POLYG.9

POLYG. 35
CLR.EPD,
RCR3]_0

RCR41_O

RCR23.0

POLYG.C:
ALU_RCROJ.AND.KLC.FFFO],
NEZ_ALU.VE&C_0,WORD,
J/POLY.0

‘

I XA TR YR IR I

Se

PCS 01

TEST FU BIT
PSL<FU>=0, IGNORE UNDERFLOW

TAKE UNDERFLOW FAULT

RO GETS NEW PARTIAL PROD<MS>

LATCH UP DEGREE

INCREMENT COEFF ADDR
DECREMENT DEGREE,
WITHOUT CHANGING PC-DELTA

STORE RESULT <LS>

GENERATE UNDERFLOW MASK BIT
STROBE INTERRUPTS

ARE WE DONE ?

KEEP LOOPING
FINISH
CLEAR FPD-FLAG IN PSL

CLEAR RS
CLEAR R4
CLEAR R2

CLOCK PSL CONDITION COrES
JOIN COMMON CODE

H9 S ce 935
. FPLA OE, UCS134

Page 934




2Z-ESOAA-124.0 : GANDH .MIC [600.1204]
: mm 24 .MCR 600,1204) MICRO2
GANDH .MIC [600.1204]

U 1893, 0001,203C.65E0,FAF8,0084,7894

U 1894, 0D18,0030,65C5,FA78,0000,1895

U 1895, 0019,2024,75C0,F800,0000,1896

U 1896, 0001,203C,B9C8,F800,0084,7857

1L€03)
G & H floating point

é 36504

I
GLH floatm inl4=-Jan
14-Jan-82 ? po

-82
30:16 VAX11/780 mcrocod
: UNPACK SINC'.E G FLOATING

€3

Frame 19
PCS 01 FPLA OE, UCS134 Page 935

: UNPACK SINGLE G FLOATING''

STORE LONG EXP IN R15
DUPLICATE LONG FRAC FOR SWAF
SHIFTER GETS 16.

SWAP WORDS OF LONG FRAC
SET HIDDEN BIT

.TOC ' G £ H floating point

;ROUTINE TO UNPACK A SINGLE G FLOATING POINT NUMBER.

;INPUTS:

; D = OP LONG FRAC

: Q= LONG EXP

: RCLT5) = OP1 EXPONENT

;OUTPUTS:

. SS=SD = SIGN

; IDLT1] = OP FRAC <MS>

M D = OP FRAC <LS>

. RC4 = EXPONENT

; R15 = RCS - RC4

K ALU CC REFLECT R15S

s SC = LOW 10 BITS OF R15

H FE=0

s TEMPORARIES:

: SC = VARIOUS SHIFT COUNTS

SRETURNS:

: RETURNT IF RESULT IS O

; RETURNZ IF RESULT IS NOT 0

UNPKG:
R[R1SJ Q. ;
st "K[.10] :

UNPKG.0: " :
D_DAL.SC ;
Q"RCR15J.0R.KC[. 103]. :
SS SS.XOR.ALU158SD_ALUTS M

d_0.ANDNOT .KL. 203

e

0 Q(FRAC),
S'C _KC.19]

e Ve Ve N,

SD GETS SIGN BIT

CLEAR NEXT BIT

UNPACK IT
SHIFT COUNT CF 25




ZZ-ES0AA=124.0
: PTW124.MCR 60012043
- GANPY .MIC [600.1204]

U 1897,

U 1898,

U 1899,

U 1B9A,

U 1898,

U 198C,

U 198D,

U 189C,

0000,003C.F5E0,F800,0084, 7898

0000,003C,0180.,F928.,0000, 1899

0€00,003C, C5F8,3C00,0000,1B9A

0098,3034 ,39C0,FA78,0010,1898

0081.,213C.01C0,F9A0.0000,198C

0011,2002,1980,FAF8,0196,6002

0F18,0034,4580,F800,0800, 189C

0010,003A,0180,FAF8,0000,0001

GANDH .MIC [600,1204]
MICRO2 1L(03)
G £ H floating point

36545

14-Jan-8

J 9
GeH floattn? po1n14-Jan-82 Fiche
16 VAX11/780 H1crocode
: UNPACK SINGLE G FLOATING

D _DAL.SC.,
Q°D,
ST_KC.A]

LC_RCCTSI.
D_DAL.SC

IDCT13.D.
D_Q, a0

U_DAL.SC

ALU_RCR163.AND .KC.7FFO3,
Q_ACU.RIGHT?,

clk-uBCC

RCLT4]_Q.RIGHT2,
Q_ALU.RIGHT?,2?

* Ve

.BRANCH ON ALU Z-BIT

ALU_Q-LC
gERTSJ ALU
FE_KLZEROZ,
CLR.uBCC,
RETURN2

21 -~
ALU LA.AND.KL.8000],
CHK.FLT.OPR,

AL RCR1SI_ALU,
EYoRni

'

-y *
4

e LYR TR ¥}

e % % ¢

SFr

'JCS13

RIGHT JUSTIFIED FRAC <MS>
Q GETS LONG FRAC (SWAPPED)
SHIFT COUNT OF 10

J9
PCS 01, FPLA OE,

LATCH UP OP1 EXPONENT
GENERATE FRAC <MS>

SAVE FRAC <MS>

GENERATE FRAC <LS>
Q GETS EXPONENT/4
CLOCK IT ON ITS WAY THRU

RC4 GETS EXPONENT
IS IT 0?

NO

SUBTRACT EXP1 FROM EXP2

STORE RESULT IN R15

SC GETS LOW BITS OF DIFFERENCE

CLOCK IT FOR USE IN ADDG

YES
PASS JUST SIGN BIT THROUGH ALU
IS IT -0 ?

STORE ORIGINAL EXP IN R15

Page 936




2Z-ESOAA-124.0 : GANDH .MIC [600,1204] GLH tm?spomu- an-82 S Frame K9 Seguence 938
: PIW124.MCR 600 °1204] MICROZ2 1L(03) 14-Jan-8 30:16 VAX11/780 icrocode PCS 01, FPLA OE, WCS124 Page 937
; GANDH .MIC [606 1204] G & H floating point : FLOATING POINT ARITHMETIC -- EMODG
%gzg .T0C ' G € H floating point : FLOATING POINT ARITHMETIC -- EMODG'’
136548
.3322‘508 : EMODG MULR.RG, MULRX.RB, MULD.RG, INT.WL, FRACT.WD
: 36551 ;INPUTS:
;36552 RCO = MULTIPLIER LONG EXP
;36553 Q = MULTIPLIER LONG FRAC
;36554 D = MULTIPLIER EXTENSION
: 36555
:36556 ;TEMPORARIES:
:36557 RC1 = M*CAND LONG EXP
236558 ; RC2 = M'CAND LONG EXP
;36559 ; RC4 = MPLIER EXTENSION IN HIGH 11 BITS
;36560 c
136561 =0wxix Qxxlx :
236562 EMODG:
iU 1883, 0000,003D,0180,F800,0000,167E : ggz C/1\LL1J/SPECE : EVALUATE EXTENSION
: % :
;36565 SC k(.10],
U 1893, 0000,003F.6580,F800,0084,7400 ;36566 SUB/SPEC, J/G.FORK
;36567 =;END
;36568 s .
;36569 14C8: ;. EMODG
236570 TRAP.ACCL1], ; RESET THE FPA
: 36571 INTRPT.STROBE, ; STROBE INTERRUPTS
U 14C8, 0D00,00BC,0080,F800,4000,18CE ggg;% D_DAL.SC ; PUT EXTENDER IN HIGH WORD
;36574 ;0xx1x :
;36575 =0xx1=x RC[T‘J D, s GET 16 BIT EXTENDED MULTIPLIER
:36576 ; D GETS M'PLIER LONG FRAC
: 36577 CKLL INTERRUPT .REQ?, ;s EVALUATE MUL ' CAND
U 18CE, 0€01,0e3D,0180,F9A0,0000,147E %g;g J/SPECG
: 36580 K :
;36581 JRETURN WITH :
;36582 ; D=HCAND LONG FRAC
;36583 H RC2 = M'CAND LONG EXP
;36584 - ; Q = M'PLIER LONG FRAC
;36585 Slenln :
: 36586 TRAP ACCL1], ; RESET THE FPA
: 36587 LC_RCLTZ2], ; LATCH UP M'CAND LONG EXP
U 18DE, 0000,008C.0080,F910,0000,1809 ggggg END J/EMODG. 1




: PIW124.MCR 600712041
* GANDH .MIC [600.12041

ZZ-ESOAA-124.0 ; GANDH .MIC [600,1204]

ju 1809, 0010.0039,0080,F988,1404,7B4C %36594

U 1819, 0003.003C.C180,3D88,1450,7BA3

U 1818, 0001,203C,65F8,F990,1404, 789D
U 189D, 0088,0038,41C0.F910,0000, 1BA0

U 1BA0, 001C,0008,0180,FAF8,0092,196D

MICROZ2 1L(03)

L 9
G £ H floating noinlé-Jan-82
14-Jan-82 15:30:16 VAX11/780 Microcode

G &€ H floating point : FLOATING POINT ARITHMETIC -~

36600
36601
36602
36603

elesaaeass
CONOWVSWN-=O0

e

H 9
;36630

Fiche S5 Frame L

9 S ce 93
: PCS 01, FPLA OE, UCS‘lgl.

=0xx01 ;0xx01 :

EMODG.1:
RCLTII LC STORE M°CAND LONG EXP IN RC1
STATE_RC.%3. SET STATE-CODE FOR EMODG
CALL,J/MULG.00 CALL MULTIPLY ROUTINE

: WHEN WE ENTER MULTIPLY-ROUTINE:

: D = M'CAND LONG FRAC

: RC1 = RC2 = LC = M*CAND LONG EXP

: RC4 = EXTENDER IN HIGH 11 BITS

: RCO = M'PLIER LONG EXP

: Q = M'PLIER LONG FRAC

: STATE = 3
:1%x01 ; PRODUCT =0

: FE = 10

: D=Q=RC1=0

=1+2x(01

EMODG. ZERO:
IDCTO] D, : SAVE ? INTO
STATE_FE. ; SHARE CODE WITH EMODF
RCLT1] O, ; RESULT IS O
NeZ ALD.VEC O, : CLOCK PSL CONDITION CODES
J/ERODG . 0000 : SHARE CODE WITH EMODD AND EMODF
;1% : PRODUCT NE O
< D,Q> = FRACTION
AB = R15 = BIASSED EXPONEMT + 1 OR 2
RCLT2]_Q, : SAVE PROD FRAC <LS> IN RC2
STATE_KC.101]. : SET DOUBLE FLAG
_0 ; BRANCHING CONVENIENCE
ALU K[.80],Q_ALU.LEFT3, ; Q GETS BIAS OF 400
LC_RcLT2] : LATCH PROD FRAC <LS>
ALU LA-Q-1,SC_ALU. ; UNBIAS EXPONENT

RERTS]_ALU.CLR.UBCC

9
Page 938




v

)

U

2Z-ES0AA-124.0
: PTW124.MCR 60012043
: GANDH .MIC [600.12043

196D, 0010,CD39,05C0,FA78,00F4,787A

197D, 0018,0024.8180,FA78,0010,1BA1

18A1, 0000,183C.0180,F800,0000,1AC3
1AC3, 0000,003C.0180,F800,0020,1AC7
1AC7, 0000,003C,A180,FA78,0094,58A2

1ACB, 0000,003C.A180,FA78,0094,58A2

1BA2, 0810,1A38,C1F3,3D10,1500,1ACD

1ACD, 0D10,1838,(9C0,3008,0010,1AD7

1ACF, 0D10,1838,(9C0,3008,1410,5AD7

; GANDH .MIC [600,12041]
MICRO2 1L(03)
G & H floating point

36639

36667
36668

(I I R R IR IR AR A R A A AR A TR R R TR Y R R PR PR P PR FE PN TR PR R PR TR R TR TR TR R YR NN X

9
GeH floatm 1n14-Jan-
14-Jan-82 ?5"0

=0rnnx

20%nnx

Enooc.z
Kt 11,

ssr CCCINST)
LAB _RLR15], o.*m
CALCLEMODG.5

FREE 2 1

creturn with:

RC1 = FRACTION <MS>

RC2 = FRACTION <LS>

SC = EXPONENT MODULO 32.
R15 = EXPONENT

D = INTEGER

PSL<V> SIGNALS OVERFLOW

ALU_RCR15].ANDNOT .KL.3FF],
CLKTUBCC

Qe 0005 % % 0,

ALY?

=0011 ;0011

Fiche S
VAX11/780 Microcode :
: FLOATING POINT ARITHMETIC -- EMODG

e %s g0,

SET.V

20111
ALU_R[R15],CLK.UBCC,

LI XR TR T

sc_Sc. ANDNOT .KC .FFE0J,J/EMODG. 2A

:10M

ALU_RCR153,CLK . UBCC
SC_SC.ANDNOT KL .FFED]

=;END
EMODG.2A:;

IDLTQ] D

D PC[T?J Q_0,
FE_STATE,
PSC.v?

=1101 ;1101
@ RCCT11,

clk.uBCC,

IDCT2] D,

D _DAL.3C.

ACU?. J/EMODG. 30

STATE_STATE.ANDNOT.FE,
Q_RCLT1],

D_DAL.SC,
ACU?, J/EMODG.30

LR TN X

Ve Ve Ve e e N, L TE FE YR TR X

A EE FE TR TR YR NE XN ¥

Frame M9 Suen
PCS O‘I FPLA OE, WCS124 Page 939

RESTORE Q TO PROD FRAC <LS>
IN CASE WE NEED TO SHIFT
CLEAR VBIT

TEST LEADING BIT OF D

ISOLATE UPPER BITS
SEE IF THEY ARE ZERO

UPPER BITS NOT ZERO
SET v-8IT

CLOCK EXPONENT
CLEAR OUT IRRELEVANT BITS

CLOCK EXPONENT
CLEAR OUT IRRELEVANT BITS

STORE INTEGER IN TO
D GETS MANTISSA <L>
TRICK TO CLEAR STATE
TEST FOR INTEGER OVERFLOW

NO OVERFLOW

GET MANTISSA <MS> IN Q

SET CONDITION CODES ON IT

SAVE FRACTION <LS> IN T2

FIRST PART OF 64 BIT FRACTION SHIFT
CHECK FOR POSITIVE EXFONENT

OVERF LOW

CLEAR STATE FOR OV=RFLOW

GET MANTISSA <MS> IN Q

SET CONDITION CODES ON IT

SAVE FRACTION <LS> IN T2

FIRST PART OF 64 BIT FRACTION SHIFT
CHECK FOR POSITIVE EXPONENT

1
i



N 9
ZZ-ESOAA-124.0 ; GANDH .MIC [600,12041] G H floatm? po1n1l.-Jan-82 Fiche 5 Frame N9 Seguence 941
: PTW124.MCR 6001204 MICRO2 1L(03) 14-Jan— VAX11/780 mcrocode PCS 01, FPLA 0E, WCS124 Page 940
; GANDH .MIC [606 1204] G & H floating point FLOATING POINT ARITHMETIC -- EMODG
Rrrer]
136687 EMODG.0000:
>36688 SGN/CLR.SD+SS, ; RESULT IS O
ju 1BA3, 0001,003C,0187,F988,0000,181C :366366898 RCLT11_D, J/EH)DFG 1
236691 : H
236692 =011 SBRANCH ON ALU N=BIT
236693 ;011 s
;36694 EPDDG.SO. : EXPONENT IS >=0
236695 RCLT21_D, ; SAVE NEW FRACTION <LS> IN RCZ2
236696 D Q Q- ID[TZJ ; GET READY TO SHIFT FRAC <MS>
U 1AD7, 0C01,003C,C9F0,2D90,0000,1BA4 :%gg 7EMODG. 4
536699 2111 ; EXP < 0, DON'T SHIFT
36700 EMODG.3:
236701 D_Q, RESTORE ORIGINAL FRACTION
236702 Q_RCLT23. Q GETS FRACTION <iMS>
36703 st_FE. NEEDED FOR CALL
lu 1ADF, 0C10,0038,81C0,F910,0081,198D0 ;36704 K[-3FF]
;36705 =;END
236706 20%xnx :
;3670? =Qxann
236708 ALU_LA+KLC.3FF],RCLTS5]_ALU, . ADD BIAS-1 TO EXPONENT
;36709 SC SC-FE ;s CLEAR SC
236710 ALU? ; BRANCH ON FRAC <MS>
U 198D, 0018.,1815,8180,F9A8.,0080,BA18 .%;1; CALL.J/ADDG.31
;36713 s1xRRR—e :
;36714 :RETURN FRm ADDG-ROUT INE .
;36715 STATE_K(.8], FE_KL.8],
;%6716 Q k[.8] RIGHT. ; USED FOR FLAG TO PROBE-ROUTINE
;36717 IRTRPT. STROBE ., ;
U 199D, 0058.1638.,01C0.F800,5504,79C4 ;36718 STATES? : WAS THERE OVERFLOW?
;36719 =:END
236720 H :
;36721 =xxx0)  ;BRANCH ON STATE<4>
;36722 > xnx() : YES
;36723 SET.V, ;2 SET INTEGER OVERFLOW FLAG
236724 STATE STATE+FE, : STATE GETS 10
;36725 ; SC GETS 4
+36726 o IDECESJ : GET CES~REGISTER FOP OVERFLOW
U 19C4, 0001,203C.,31+0,2C00,14A2,98A6 .%;%g J7EMODFG. V
;36729 sanw] : NO
;36730 STATE _STATE+FE, ; STATE GETS 10
;36731 INTRPT .STROP”, . STROBE FOR INTERRUPTS
;36732 SC_Q, : SC GETS &
U 19C5, 0G01,203C,0180,F800,5482,981C ;36733 J/EMODFG. 11




27-ES0AA-126.0

: PIW124.MCR 6001
: GANDH .MIC [600.1204]
U 1BAG4, 0D03,003C.0180,FAF8,0000,1BAS

{u 1BAS, 0001,003C,19€0,FA78,0094,7ADF

U 181C, 0810,0E39,C530,3008,0000,047E

[u 183C., 0810,0039,C580,3008,0000,047¢

U 187C, 0C01,008C,0080.F990,5400,0888

U 187D, 0C40,2088,0080.F990,5C00,1888

U 1BA6, 0819,2030,65€E0,F800,4000, 1BA7

U 1BA7, 0C00,003C,3180,3C00,0000,183C

: GANDH .MIC [600,1204]
204] MICRO2 1L(03)
G & H floating point

8 10
G & H floati m‘M-Jan
14-Jan-82 n? po

EMODG.4:°
RIR151.0.
D_DAL. 3¢

§c K L2ERD).
LPB

g ALU D CLK.uBCC,

7EMODG.3
:00xx%xx()

=00xx*=x(

EMODFG.11:
IDCT1] D,
D_RCLTTI,

CKLL . INTERRUPT .REQ?,
J/ASPC

:01xnnx()
=01 xnx2xx(
EMODFG.110:

pES:

CALL,

J/ASPC

;1 1xxnn(
=11xxxx()

TRAP.ACCL1],

RCUZJ D.

STATE STATE+1,
INTRPT. STROBE,
J/EMODGF .12

;1 1avnx]

=] xnxn]

TRAP ACCO1],

Rt[ 723 -RLOG.RIGHT,

INTRPT_STROBE,
J/EMODGF .12

.
L4

EMODFG. V:

0 D.D_Q.0R.KL.10],

IRTAPT ., STROBE

ID[CESJ D.D Q,
J/EMODFG. 110

0

82 Fiche S Fframe B10 S
VAX11/780 Microcode :
: FLOATING POINT ARITHMETIC -- EMODG

Qe e s %, 0,

Ve Ve %o Ny e N,

PCS 01, FPLA OE, WCS124

CLEAR EXPONENT
KEEP SHIFTING FRACTION

LATCH O IN LAB
CLOCK ALU CC ON FRAC <MS>

SAVE FRACTION <MS>
GET FRACTION <LS>

EVALUATE INTEGER ADDRESS
MEMORY ADDRESS

SAVE FRACTION <MS>
GET FRACTION <LS>

EVALUATE INTEGER ADDRESS
MEMORY ADDRESS

RESET THE FPA

SAVE INT.WL ADDRESS IN RC2
D GETS FRACTION <LS>

SET FLAG FOR MEMORY MODE
STROBE FOR INTZRRUPTS

REGISTER OPERAND
RESET THE FPA

D GETS FRACT<LS>

SAVE REGISTER NUMBER
STROBE FOR INTERRUPTS

SET INTEGER OVERFLOW CODE IN CES
STROBE FOR INTERRUPTS

WRITE TRAP CODE IN CES
DON'T TEST FOR INTERRUPTS, TOO LATE

2
Page 941




C 10
ZZ-ESOAA-124 O : GANDH .MIC [600 1204] > o H floatm? poinl4-Jan-82 Fiche S5 Frame C10 Se ce 943
;. PIW124 .MCR 600,1204] RO2 1L(03) 14-Jan-82 5:30:16 VAX11/780 Microcode : PCS 01 FPLA OE, WCS124 Page 942
; GANDH .MIC [606 12041 G 3 H floating point - FLOATING POINT ARITHMETIC -- EMODG

;36787 ;00%xxx(
:36788 =00xxxx(
:36789 EMODGF.12:

332% {:RIEIT_ZJ'D' : T2 SAVES FRACTION <LS>
U 1888, 0000,003D,C980,3C00,0000,157€ 332%% JZASPCG s NEED TO DOUBLE THE CONTEXT

;36794 111 exnx() 2

;36795 =11xxxx0

236796 TRAP.ACCC1], : RESET THE FPA

: 36797 RCLT4] D, s SAVE FRACT ADDRESS

;36798 STATE STATEH([ 2], . REMEMBER MEMORY MODE
ju 18E8. 0001.,00BC,0880,F9A0,1404,9114 5287% J/7EMODF . 14

;36801 ;1 1xxxx() :

;36802 TRAP.ACCC1], : RESET THE FPA

236803 Q _IDLTO], . REGISTER MODE,
{U 189, 0000,17BC,CO0F0,2C00,00C0,12EA ;36804 STATEO?,J/EMODF .16

;36805 =:END

;36806

;365807

w

NORMAL I1ZED)
NOT NORMAL I ZED

;36808 =+10 BI;CALVCH ON D31 (WHETHER PRODUCT

;36810 EMODG.5:

YR R IR IAIE L

+36811 Q_Q.LEFT, SHIFT FRACTION 1 BIT
:36812 D-DAL.SC, SI/ZERO, <MS> FRACTION AS WELL
:36813 ACU_LA-kE.1], RIRT5]_ALU, ADJUST EXPONENT
;36314 SC KLU CLK.UBCC.
U 187A, 0D18,0000,05A8,FAF8,0092,18A8 ;%gg}g J/7MODG. SO
36817 :x11 : NORMALIZED
+36818 ALU_RCR15].CLK.UBCC.LONG,
U 1878, 0000,003C,0180,FA78.0092.1BA9  :36819 SC_ALU, J/EMODG. 6
;36820 =:END
;36821 H :
236822 EMODG.50:
U 1BA8, 0001,203C,0180,F990,0000,1BA9 ;ggggz RCLT2]_Q : SAVE FRACTIOM <LS> IN RC2
: 36825 H ;
;36826 EMODG.6:
:36827 FE_SC, : BACK UP EXPONENT IN FE
;36823 00,
236829 RCCT13_0, :
U 1BA9, 0003,183C,01F8,F988,0100, 1AE3 :%gggg ALU? : INITIALIZE AND CALL CONVERT ROUTINE
;36832 ;0011 : EXP>0
;36833 =0011 ALU_RCR15].ANDNOT.K[.1FJ, : MASK OUT LOWER FIVE BITS
U 1AE3, 0018,0024,8D80,FA78,0010, 1AEF :ggggls' CLKTUBCC,J/EMODG. N1 :
;36836 ;011 . EXP=0
U 1AE7, OFO1,003E.01E0,F988,0000.0010 ;ggggg Q_D,RCCT1I_D,D_0.RETURN1O : Q,RC1 GETS FRACKMS>,INT=0

:36839 ;1011 ; EXP<O
U 1AEB, OFO1,003€,01F8,F988,0000,0010 36840 RCLT13_D.D_0,0_0.RETURN1O i RC1 GETS FRACKMS>,INT=0,Q=0




22-ESOAA=124.0
: PTW124.MCR 600°1204]
: GANDH .MIC [600,1204]

1AEF,

19CC.

19CD,

1BAA,

19¢4,

19€5,

1BAB,

1AFF,

1B0OE,

180F,

0000,013C,75-8,F800,0184,B9CC

0018,0024,5580,FA78,0010,1BAA

0D01,123C,01E0,F988,0000, 1B6E

0010,0138,01C0,F910,0000,19E4

0018,0000,A580,FA78,0010,1BAB

0D08.8030,01€0,F800,0000, 7BE6

0C03,1B3C,75F8,F990,0084 ,BAF7

0F03,003E,01F8,F988,00<v,0010

0D03,123C,01F8,F988,0020, 1BOE
0000.003€,0180,F800,0000,0010

081F ,2002,0180,F800,0000,0010

; GANDH .MIC [600,1204]
MICRG2 1L(03)
G & H floating point

;36841

D 10

GE&H floatm 1n14-Jan -82
14=Jan-82 ? po

iche 5 Frzme

Se e

e

EMODG.N1:;
$§_SC-KC.203.FE_SC-KL.203,0.0,
=0 ;0

EMODG.

=0

EMODG.

=0111

=111¢

ALU_RCR15].ANDNOT.K[.3F1,
CLKUBCC , J/EMODG.N2

Ve 99

RC[T‘IJ D,a_D,D_DAL.SC,SS?,
J/CVTGY.4 ~

N2:;

Q_RCLT21.2?

;0
ALU _RC[R15]-K[.60].CLK.UBCC,
J/EMODG.N3

1
£A11) FE,Q_D.OXT(BYTE].OR.PACK. FP..

D_DAC. S¢,J/CvT6I.3
N3:;

D

st sc-x[ 203 LRCLT2] _0.p_0,
0.ALL?

;0n :
D-0.0_O,RC(T‘U_O.SET. V.RETURN10 ;

RCCT1J 20.0_0,

m

.

<

. o
wn
wmoe
[IN 1Y

D10
1€ VAX11/780 mcrocode : PCS 01, FPLA OE, UCS13
: FLOATING POINT ARITHMETIC -- EMODG

SUBTRACT 32 FROM EXP
EXP>=32?

EXP>=32
MASK LOWER SI'( BITS
1<=NUMBER<2**31

Page 943

D GETS INTEGER,SAVE FRACMS> IN RCZ2.Q

EXP>=64?

EXP>=64
SUBTRACT 96

2**31<=NUMBER<2**63
GENERATE FUNNY PACKED NUMBER
GET INTEGER

EXP>=96
SET OVERFLOW BIT

2**63<NUMBER<2* %95
D GETS LOW BITS OF INTEGER
SAVE MANTISSA,SET OVERFLOW BIT

SS CLEAR
WE ARE DONE

SS SET
COMPLIMENT INTEGER




27-ES0AA-124.0
: PTW124.MCR 600,1204]
: GANDH .MIC [600.1204)

U 1485,

U 18AC,

U 1BAD,

U 19€C,

U 19D,

U 1880,

0010,0088,00C0,F900,0070, 1BA".

0019.2034,3980.F800,0010,18AD

0¢01,013C.0180,F°38,0000,19EC

F819,400F ,45F0,F847,0060,1400

0F19,4034,4580,F988,0860, 1880

FJ00,003F ,01F0,F847,0000,1400

; GANDH .MIC [600,1204]
MICRO2 1L(03)
G £ H floating point

E
G £ H floatin 1n14-
14-Jan-82 ?spo

10

Fiche
VAX11/780 mcrocode
: G FORMAT HOVE AND TEST INSTRUCTIONS

Ve %y Ve Ve

LX)

.TOC ' G & H floating point : G
JINPUT:
: D = SRC LONG FRAC
: RCO = SRC LONG EXP
1485:
MOVG: TRAP.ACCL11,
ALU_RCETO03, Q_ALU,
SET-CC(LONG)
ALU Q.AND.KL. 7FFO3,
CLKTUBCC,J/MOVG. 1
MOVG.1:
AL _D,RCCT1I_ALU,
D_Q;2?
=0 Egnmcn ON ALU Z-BIT
D_DCINST.DEPIKC.8000].
~z Z_ALU,WORD,
WRITE.G.DEST
:1
RCCT1]_D.AND.K[.8000].
CHK. FLT OPR,D_0,
NEZ
wonls J/HRITE G
=:END
WRITE.G: WRITE.G.DEST

S Frame E10
PCS 01,

Sequence 945

FPLA OE, WCS124 Page 944

FORMAT MOVE AND TEST INSTRUCTIONS'®

RESET THE FPA
GET SRC LONG EXP

MOVG/MNEG
CHECK EXPONENT FOR O

STORE LONG FRAC WHERE G-FORK WANTS IT
IS SRC 0 ?

CHANGE SIGN IF MNEGS
CLOCK Z & N-BITS, LEAVE C AND V
WRITE DESTINATION

CHECK FOR RESERVED OPERAND
CLOCK Z & N-BITS, LEAVE C AND V




F 10
21-ESOAA-124.0 : GANDH .MIC [600 12041 GeH floatin? po1n14-Jan-82 . Fiche
: PTW126.MCR 600,1204] ROZ2 1L(03) 14-Jan-82 30:16 VAX11/780 Microcode :
: GANDH .MIC (606 1204] Z H floating point : G FOMAT MOVE AND TEST INSTRUCTIONS
:36917 ; TESTG INSTRUCTION
.%g}g sINPUTS: RCO = LONG EXP
: 36920 14A9: STATE_KLSP1.CON], ;
U 14A9, 0000,003C,15C0,F800,1404,7887 ;36921 | :
: 36922
;36922 : :
: 36924 STATE3-(?, H
ju 1881, 0000,173C,0180,F800,0000,1815 :%gggg J/T8T6.0
;36927 148D: :
ju 148D, 0010,0038,01C0,F900,0000,1815 ;363%3 Q_RCCT0]
236930 H H
;36931 =01« :BRANCH ON STATE<3>
;36932 ;0% H
;36933 T1ST7G.0:
: 36934 TRAP.ACC[1] :
36935 ALU_Q.AND.KE.7FFO03,
;36936 CLK.UBCC, H
lu 1815, 0019,2084,3880,F800,0010,1884 .332%5 J/TSTG. 01
: 36939 21 1xx H
;36940 TSTH.00:
:36941 TRAP.ACCL13, :
: 36942 ALU_Q. AM)MJT KC.80001, ;
U 181D, 0019,60A4,4480,F800,0010,1882 ,ﬁgzz CLK-UBCC,WORD
:36945 :
: 36946 ALU Q_N82Z ALU v&C_0,WORD,
U 1882, 0001,613C,0180,F800,0050,19F4 ;36947 12, J/TS
;36948
;36949 : :
236950 T1S7G.01:
: 36951 ALU_Q.AND.KL.FFFO0], :
U 1884, 0019,6134,6D80,F800,0050,19F4 .gggg% NEZ_ALU.VEC_O,WORD,Z?
:36954 ; :
:36955 =0 JBRANCH ON ALU Z-BIT
: 36956 ;0 H
:36957 T1STG.1: PC_PC+1, :
;36958 CLR.IB.OPC, M
U 19F4, €000,003C,0180,F804,4000,0062 ;36959 J/IRD
: 36960
;36961 21 H
136962 ALU_Q,
: 36963 CHKTFLT. OPR, :
: 36964 PC_PC+1, :
;36965 CLR.IB.0OPC, :
U 16F5, €001,203C,0180,F804,480C,0062 :ggggg J/IRD

F10 Se
FPLA OE, wWCS124

S Frame F e 946

PCS 01,

STATE GETS 4 OR 8
Q GETS SRC EXP

TEST FOR G OR H-FORMAT

Q GETS SRC EXP

RCSET THE FPA
CLOCK Z-BIT ON EXPONENT

RESET THE FPA
CLOCK EXFONENT

INCREMENT PC
CLEAR OPCODE FROM IB

TEST FOR -0
INCREMENT PC
CLEAR OPCODE FROM IB

Page 945




U 144C,

U 181D,

U 1B1F,

U 1A01,

U 1A05,

U 1885,

U 1886,

U 1888,

22-ES0AA=124.0
: P1W124 .MCR 600 1204]
. GANDH .MIC [600.1204]

0901, 588C,00E1,F998,00D3,181D

0F00.093C,01€0.F800,0000,1982

0218,0C38,8184,FAF8,0110,1A01

0F19,2034,45F8,F988,0850,188C

0808.0038,0190, F800,0000, 1885

004D, 20264 ,41C0,FA78,0084,8886

0019,2034,9980, F988,0000, 1888

0018,0038.10C0, F800,0000, 1889

; GANDH .MIC [600 12041
ICRO2  1L(03)
G 8 H floating point

G & H floatin
14-Jan-82

L ] Toc
144C:
CVTFG:

=1101

=0nx

1n14 g 0
po -Jan-82
30:16

G & H floating pomt
FOR CVTFG AND CVTFH :D = SRC
FOR CVTDH: RCLT2]= LONG EXP,

Fic
VAX11/780 Hicrocode
: FORMT CONVERSION —- CVTFG,CVIDH, CVTFH

FORMAT CONVERSION --
G’ERMD A F FLOATING POINT NUMBER

5 Frame G10 Se

PCS 01, FPLA OE, WCS12¢4

= LONG FRAC
OPCODES ARE: 99FD FOR CVTFG, 98FD FOR CVTFH, 32FD FOR CVTDH

TRAP.ACCL1].
ALU

D ALU(FRAC)
QbD,
IRO?

-
L4

;BRANCH ON [R<0>
101

QDD O,
IR2-17,J/CVTFH

R[RTSJ KC.3FF1],
DK/RIGATZ,
FE_SC,CLK.UBCC,
SD_SS.

SCTNE.0?

%RANCH(NSCNEO

ALU Q.AND.KC.8000],RCLT1I_ALU,
CFK FLT OPR,

sz_Atu.vzc_o.J/cerG.z

;xn
QK/RIGHT2,
D_PACK.FP

ALU_Q. ANDNOT RCR15],
a_ALU.RI
st_ SC-K[ aoj

ALU Q. AM) K[ E003],
RCCT1I_

ALU_KCSC],Q_ALU

I TR TR TR TR PR YR TR TR Y3 X1

Se Ve 0, [ FE YR TR PR T e LA TEA TR TR TR X

[ TR TR TH ¥}

LER Y]

RESET THE FPA

D HAS SRC OPERAND

SC GETS BIASSED EXP

SS GETS SIGN

CLOCK CONDTION CODES
SAVE IT IN RC3

D GETS UNPACKED FRACTION
Q GETS SRC

IS THIS CVTFG OR CVTFH ?

CVTFH OR CVTDH

CVTFG

NEW BIAS -1

SHIFT FRACTION RIGHT TWICE
DUPLICATE EXPONENT IN FE
SD GETS SIGN

IS EXPONENT = 0 ?

CLEAR RC1

CHECK FOR -0
MAKE IT A CLEAN O
SET PSL Z-BIT

SHIFT SRC RIGHT TWICE
PACK NEW FRACTION <mS>

GET RID OF BITS <9:0>
SHIFT 3 LOW ORDER FRACTION BITS
UNBIAS EXPONENT

ISOLATE UPPER 3 BITS OF FRAC <LS>

Q GETS LOW 8 BITS OF EXPONENT

CVTFG,CVIDH,CVTFH'*

e 947
Page 946




H10

137099 CVIFG.2:

U 188C, F81D,0033,01F0,F847,0000,7400 "37030 D_D.OR.Q, WRITE.G.DEST :

ZZ-ESOM-124 0 . GANDH .MIC [600,12041] GeH floatm? pm an-82 Fiche S Frame Suen
pmzt..ncn 600, 1294] MICRO2 1L(03)  14-Jan-82 -16 ANVAX11/780 Microcode @ PCS 01, FPLA OE, WCS124
: GANDH .MIC £600,12041 G € H floating point : FORMAT CONVERSION =~ CVTFG,CVIDH,CVTFH
3709
U 1889, O00AE,A010,01C0,F800,0000,188A g;g%g ALU_Q.SXTLBYTEJ+LB+1,Q_ALU.LEFT3 ; GET NEW EXPONENT*4
137024
37025 ALU D.ANDNOT.KL.7FF0J,D_ALU, CLEAR EXPONENT BITS
lu 18BA, 0819,0024,39A8.F800.0000,188C ;g;ggg Q_QILEFT Q GETS EXPONENT * 16.
37028 ;

NOT ZERO, WRITE DESTINATION

Page 947




22-ESOAA=124.0
: PTW124.MCR 600,1204)
: GANDH .MIC [600.1204]

|[U 1448,

U 1839,

U 1838,

U 1948,

U 1949,

U 194A,

0088,0988.40C0,F210,0180,D839

0019.2000,4180,F9A8,0000, 1948

0000,003C,4180,F800,1404,7980

0010,0039,65E0,FAF8,0084, 7B94

FF18,0038,19F0,F847,0050,0300

0818,0038,3180,F800,0000, 188D

; GANDH .MIC [600,1204]
1204 MICRO2

1L(03)

;37032
:37033
;37034
;37035

G & H floating point

Ve %o s W, 00,

=2 END

110

G & H floating poinl4-Jan=-82 he 5 Frame I guen e 94
14-Jan-82 15:30:16 VAX11/780 mcrocodf PCS 01, FPLA OE, WCS124 Page 948
CWVERT G/H=-FORMAT TO F/D-FORMAT
.TOC ' G & H floating point : CONVERT G/H-FORMAT TO F/D-FORMAT''
Ehg{l% POINT FOR CVTHF (OPC = F6), CVTHD ( F7 ), CVTGF ( 33 ).
: FOR CVTGF:
: RC2 = SRC LONG EXP
N D = SRC LONG FRAL
. FOR CVTHF AND CVTHD:
: RC2-ID3 = SRC OPERAND
: STA E=0
: 31
144B: : -
CVTIGF : TRAP ACCL[1], : RESET THE FPA
SC_SC+1_FE SC+1 : SC AND FE GET .32
LCTRCLT2],” * LATCH SRC _ONG FRAC
ALD_KL.80]. Q_ALU.LEFT3, ; Q GETS .400 (=OLD BIAS)
IR2-1? ;s ISSRC=HORG?
=01 "O?RANCH ON IR<2> ’
T]gVoEFK[ .80], RCLT5]_ALU, : RCS GETS DIFFERENCE BETWEEN BIASSES
: 11 H
STATE K[ .801], s SET NORMALIZE BIT
J/CVTR
=;END
=00 :00= H
CVIGF.O: s CALL SITE FOR UNPACK ROUTINE
R[R1SJ LC, : R15 GETS SRC LONG FRAC
; Q GETS SRC LONG FRAC
Sl' KL' 101,
CALL, J/LNPKG 0
: SRC =0
0 ALU_KCZERO], ; SET DEST =0
N!Z V& ’ s SET Z, CLEAR OTHER CC
tRITE DEST ;s GO AND STORE IT (F-FORMAT)
210 ; SRC NE 9
;RETURN WITH:

SS = SD = SIGN BIT

IDCT1] = SRC FRAC <MS>

D = SRC FRAC <LS>

RC4 = SRC BIASSED EXPONENT
R15 = DST BIASSED EXPONENT
SC = LOW 10 BITS OF R15
ALU CC REFLECT R15

D_K[.40] ; ROUNDING CONSTANT




J 10

ZZ-ESOAA=-126.0 . GANDH .MIC [600,1204] G & H floatin inl4é-Jan=-82 Fiche S Frame J10 Seguence 950
: PIW124 MCR 600,1204] MICRO2 1L(03)  14-Jan-82 ?5830:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 949
. GANDH .MIC [600,1204] G € H floating point : CONVERT G/H-FORMAT TO F/D~FORMAT

: 37085 : H
U 188D, 0000,003C,CSF0,2C00,0000,18C0 ;g;ggg a_IpLT]

:37088 : :

:37089 ALU_D+Q, : ADD 80 TO ROUND

37090 D_ALU, : STORE ROUNDED FRAC <MS> IN D
{u 1BCO. 281D.0014,0180,F800,0050,1BC1 ;;835 NEZ_ALU.VEC_O : SET PSL CONDITION CODES

237093 s .

37094 CVTGF.01: - JOIN HERE FROM CVTHF-FLOWS

+37095 ALU_RCR151,CLK.UBCC, s CLOCK WHOLE EXPONENT
lu 18C1, 0000,1A3C.0180.FA78,0010,1835 g;ggg PSLN? : DID ROUNDING PROPAGATE ?

37098 : H

237099 =01xx»  :BRANCH ON PSL N-BIT

37100 :01ax :

237101 CVTGF.1:

:37102 D D.LEFT, SI/ZERO, : LEFT ADJUST FRACTION MS>

237103 ALU_RCR151.AND .KL-FFOC], : ISOLATE UPPER BITS

37104 CLKZUBCC, : CLOCK THEM FOR OVERFLOW TEST
lu 1835, 0518.,1834,4D80.FA78.0010,1823 gg%gg ALU?, J/CVTGF.2 : TEST FOR UNDERFLOW

:372107 11%% ‘ :

:37108 RIR15]_LA+K[.1].CLK.UBCC, :  INCREMENT EXPONENT

:37109 SC_SC+T, ;  INCREMENT LOW 10 BITS AS WELL

237110 D_B.RIGHT, : TO COMPENSATE FOR NEXT SHIFT
U 183D, 0618,0014,0580,FAF8,0090,D835 ;37111 J7CVTGF .1

;37112 =:END ‘

:37113 : ;

:37114 =0011  :BRANCH ON ALU Z AND N-BITS

;37115 ;0011 H

237116 CVTGF.2:

237117 EALU_SC, :  GET EXPONENT

;37118 D_PATK.FP ; PACK RESULT

237119 NEBZ_ALU.VEC_0.WORD, * CLOCK CC ON EXPONEMT AND SIGN
U 1823, 0808.4138,0180,F800.0050.19FC g;}gg Z?.J/CVIGF.3 : TEST FOR OVERFLOW

237122 ;011 :

:37123 D_0,ALU_KCZEROJ,NBZ_ALU.VEC_O, ; ZERO EXPONENT on underf low
U 1827, 0F18,0038,1980,F800,0050.1835 g;}gg J7CVTGF -4

137126 : :

227127 D_0,ALU_KCZEROJ,N€Z_ALU.VEC_0, ; NEGATIVE EXPONENT
U 1828, 0F18.0038.1980.F800,0050,1835 37128 J7CVTGF -4 :  UNDERFLOW

:37129 =;END

:37130 : :

2372131 =0 :BRANCH ON ALU Z-BIT

237132 :0 ; HIGH BITS NOT O, OVERFLOW
U 19FC, 0018.0038.0180,F988.0000, 1284 ;;}%2 CVTGF.3:RCCT7I_KL.81,J/FLOAT.FAULT : OVERFLOW FAULT

237135 21 ; HIGH BITS ZERD.OK
U 19FD, F000.003F.01F0,.F847.0000,0300 :37136 WRITE.DEST :




2Z7-ESOM=124. o : GANDH .MIC [600,1204]
: PTW124.MCR 60012042
: GANDH .MIC [600.1204]

U 1835. 0000,003D,3DF0,2C00,0000,12AE
ju 183D, F000,003F,01F0,F847,0000,0300

{U 1B3F, 0018,0038,F580,%88,0000,1284

MICRO2 1L(03)
G & H floating point

K 10
G & H fl oatm? pom14- an-82 . Fi
14-Jan-8 30:16 VAX11/780 Microcode :
CWERT G/H-FORMAT TO F/D-FORMAT
237137 =0101
:37138 CVTGF.4::0101 :
;37139 Q_IDLPSL], CALLLPSLFU.A] :
;37140
141 =1101 ;1101 H
;37142 WRITE.DEST s
;37143
37144 1N H
;37145 RCCT7]1_K[.AJ,J/FLOAT.FAULT :

che 5 Frame K

K10 S
PCS 01, FPLA 0E, WCS124

UNDERFLOW
TEST FU

FU NOT SET, IGNORE UNDERFLOW

FU SET, TAKE UNDERFLOW

51
Page 950




L 10

2Z-ESO0AA-124.0 ; GANDH .MIC [600,1204] GEH floatin? poinl4-Jan-82 )
: PIW124.MCR 600,1204] MICRO2 1L(03)  14~Jan-82 715:30:16  VAX11/780 Microcode :
> GANDH .MIC [600.1204] G € H floating point : CONVERT G/H-FORMAT TO F/D-FORMAT
:37146 1447: ; ENTER HERE FOR CVTGH, OPCODE
37147 : EXPECTS: RC2 = SRC LONG EXP
237148 : D = SRC LONG FRAC
237149
237150 CVIGH: TRAP.ACCC1]. :
:37151 CLR.SD&SS
137152 ALU KL.805.0 ALU.LEFT3, :
U 1447, 00B8,00B8,40C7.F9A8,0000,1958 ;g;}g{ RCCTS]_ALU.LEFT3 :
:37155 ;00 :
:37156 =00 STATE_K[.7] :
237157 SET.CTCINST). :
237158 Q_RCLTZ2]. H
U 1958, 0010.€039,5DC0.F910,1474,7B93 :g;}gg CALL ,J/UNPKG :
237161 :01 :
U 1959, 0000,003C,0180,F800,0000, 144D .g;}g% J/CLRH :
237164 :10- :
337165 ; RETURN WITH:
237166 : SS = SD = SIGN
37167 : IDLT1) = SRC FRAC <MS>
37168 D = SRC FRAC <LS>
37169 RC4 = BIASSED EXP
237170 : R1S = 400-BIASSED EXP
37171 SC = LOW 10 BITS OF R15
237172
37173 a_K[.400031, :
U 195A, 0018.0038.B1C0,.FA78.0000.1BC2 :37174 LAB_RLR15] :
:37175 =:END
:37176 H :
237177 ALU_Q+LB,RCLT6I_ALU, :
U 18C2, 000D,2014,C5F0,2080,0000,18C3 ;g;};g Q_IDLT1]
:37180 :
237181 > NOW <Q,D> = FRACTION PARTS
137182 : RC6 = BIASSED EXP
237183 : SD = SIGN
:37184 RCLTOD_Q, E
137185 IDLTOITD, :
U 18C3. 0F01,203C,C1F8.3D80,0000,19C9 ,gg}gg 0_0,0_0
:37188 s0nnnn :
;37189 =Owwwx
;37190 CVTGH.W: ; ENTER HERE FROM CVTDH
33719 RCCT11_D,IDCT1I_D,
237192 SC_ALU, :
U 19€9, 0001.003D,C580,3D88,0082,15A5 .g;}gz CACL,J/ADDH.310
237195 slxann
U 1909, F000.003F,01F0,F847.,0000,1400 :37196 WRITE.G.DEST.J/WRG

37197 =END :

Fiche 5 Frame L10

Se ce 952
PCS 01, FPLA OE, W(CS124

56FD

CALM DOWN THE ACC.
Q GETS 400
RC5 GETS 400

STATE~REGISTER SET 10 7
CLEAR V

Q GETS LONG EXP

UNPACK THE G-SRC

0 SOURCE., CLEAR EVERYTHING

GET NEW BIAS
LATCH 400-EXP

RC6 GETS DST EXP BIASSED

RCO GETS FRAC <MS>
TO GETS FRAC <LS>

ALL GETS 0

WRITE THE H-FORMAT DEST

Page 951




27-ESOAA-124.0
: PTW124.MCR 60012041
: GANDH .MIC [600.12041

u 140D,

U 1BC4,

U 1968,

[u 1969,

U 1968,

U 18CS.

U 18C6,

u 18C7,

0000,008C,4087,F800,1404,7BC4

0000.003C,7980,F800,0084,7968

0000,003D,0987.F800,0184,363A

0F03,003C,0180,F988,0050, 1880

0000,003C,C9F0,2C00,1400,7BC5

0000,003C,8180,FA78,1400,5BC6

0018.0010,8180,FAF8,0010,1BC7

0000,003C,0180,FA78,0000,18C8

: GANDH .MIC [600 1204]

1L(03)

G z H floating point
14CD: ;
HG:

C

GEH floatm m‘llo-
14=Jan-82 ?Spo

10
ne S Frame M10 Se

nc
VAX11/780 H1crocode : PCS 01, FPLA OE, WCS124

: CONVERT G/H-FORHAT TO F/D-FORMAT

VT

ENTER HERE FOR CVTHG, WITH OPCODE 76

CLR.SDESS ; INITIALIZE SIGN-BITS

TRAP.ACCL1] : CALM DOWN THE ACC.

STATE_KC .80 : SET NORMALIZE-BIT

§c_kC .30 : SET UP POINTER

;00 :

CLR.SDESS, ; INITIALIZE SIGN-BITS

SC_SC.OR.KC.2].

FE~SC.OR.KC.23. : FE GETS .32 AS WELL

CALL . J/UNPACKTA * UNPACK OPERAND IN RC2-ID3
STORE 0 IN D AND RC1

b o LALU_O0(A) ,RCCT1]_ALU,
NEZ ALUTVEC 0,

J/WRITE.G

SET PSL Z-8BIT
WRITE F OR D -FORMAT

Se %9 8, 0,

;11
RE TURN WITH:
RC6 =

I SC =
STATE
Q_

.
[ 4

RC2-ID3 = UNPACKED FRACTION

BIASSED EXPONENT

R15 = UNBIASSEL EXPONENT
ALU CC REFLECT R15

LOW 10 BITS OF R15

FE, : NEED TO CLEAR STATE
IpCT2] ;  Q GETS FRACKAMS>
STATE_STATE.ANDNOT.FE, *  CLEAR STATE
KC.3FF, * NEED TO ROUND
LAS_RIR15) *  LATCH UNBIASSED EXP
ALU LA*KL.3FF1+1, : BIAS EXPONENT
RCRT5J_ALU, CLK.UBCC : WITH G-BIAS

{AB_R[R15]

3
Page 952




N 10
1Z-ESOAA-126.0 : GANDH .MIC [600,1204] GECH ﬂoatm? po1n1lo-Jan-82 . Fiche 5 Frame N10 Se ce 954
: P1W124.MCR 60012041 MICRO2 1LC03)  14-Jan-8 $0-16  VAX11/780 Microcede : PCS 01. FPLA OF, WCS134 Page 953
: GANDH .MIC [600.1204] 6 © H floating point : CONVERT G/H-FORMAT TO F/D-FORMAT
e
137242 ReC171 _K[.1FO0].LEFT3,SI/ZERO, - CREATE MASK FOR HIGH BITS OF EXPONENT
[u 1B¢8. 0088.1838,9180,F988,0000,1843 g;%zz ALU? * TEST N.Z BITS FOR UNDERFLOW
137245 =0011
137246 ;0011 :  NOT UNDERFLOW
U 1843, 0000,003C,0180.F938,0000,18C9 g;gzg LC_RCLT?3,J/CVIHG.0 * PREFETCH MASK FOR NEXT TEST
137249 ;0111 :  EXP=0,UNDERFLOW
U 1847, 0000,003C,3DF0,2C00,0000, 1855 g;sgg _IDLPSL], J/UNFLG * PREPARE TO TAKE FAULT
37252 ;101 :  EXP<O,UNDERFLOW
U 1B4B, 0000,003C,3DF0,2C00,0000,1B55 .%;%gz ~:END Q_IDCPSLJ.J/U\'FLG : PREPARE TO TAKE FAULT
137955 =0101
37256 UNFLG: :0101 : CALL SITE FOR TESY OF PSL<FU>
lu 1855. 0000.003D.0180,F800,0000,12AE ggggg 1101 CALLLPSLFU.AJ
137959 ;1101 : RETURN HERE IF FU=0,IGNORE UNDERFL
lu 185D. 0018,0038,1980,FAF8,0000, 140D ;g;ggg RCR151_KL[ZEROJ,J/CVTHG. 1 * ZERO OUT EXP,REJOIN CODE
137262 ;1111 : RETURN HERE IF FU=1
[u 1B5F. 0018,0038.F580.F988,0000,1284 .-g;%g‘s RCCT7I_KL.AJ, J/FLOAT.FAULT * TAKE FAULT
137265 CVTHG.O:; :
FU 1BC9, 0010,0034,0180,FA78.0010,18CC ,%;Sgg ALU.R[R1SJ.NW.LC.CLK.(BCC s TEST HIGH BITS OF EXP
137068 : :
lu 18cC. 0000,013C.8180,F800,0000,1A0C ;g;ggg o KC.3FF1.2? :
137971 ;0= -; HIGH BITS NOT 0,OVERFLOW
U 1A0C. 0018,0038,0180,F9R8,0000,1284 g;g;% RCCT71_KC.8),J/FLOAT ,FAULT :
137274 CVTHG.1::1 : HIGH BITS ZERO,OK
137275 ALU_Q+KC.3FFI+1.0_ALU. * ROUND LOW FRACTION
U 1A0D, 0019.2010.81¢0,F800.0010,19€1 %;g;g CLKTUBCC * CLOCK CARRY
:-37278 =0xxxx  ;Qranx :
137279 §C K[.FFFSJ, :
;37280 D RCCT2], : GET FRACMS>
U 1961, 0810,0039,£180.F910,0084,7889 ;g;gg; cALL J/PACKG *  CALL PACKG-ROUTINE
$37083 slxenn :
137284 =1xxxx : RETURN WITH <D,RC1> = RESULT
U 19F1, F000,003F,01F0,F847,0000,1400 .-;;ggg WRITE.G.DEST




77-ESOAA=124.0 : GANDH
: PIW124.MCR 600,120
: GANDH .MIC [£600,1204]

Fl1980, 00C0,008D,0880,F800,0184,363A

ju 1981, 0F03,003C,01F8,F988,0050,1A2C

U 1983, 0810,1B38,(9F0,2D10,0000, 182D

U 182D, 0618,0038,31C0,FA78,0000,1BCD

U 182F, 0000.003C,7D80,FA78,0104,78D0

U 18CD,

081D,0014,4180,F800,0050, 1BCE

U 18CE, 0018,0014,4180,FAF8,0092,18C1

M1C [600,1204]
MICRO2 1L(03)
G & H floating point

B 11
GEeHTF atm? pom1l.- 82 Fiche 5 Frame B11 Seguence 955
14-Jan-8 VA,‘H/?BO Microcode : PCS 01, FPLA OF, WCS124
: CONVERT G/H-FORMT TO F/D-FORMAT

237287 =00
;37288 CVTH:
;37289 TRAP.ACCL1], :  CALM DOWN THE ACC.
237290 SC_SC.OR.K[.2].
237291 FE_SC.OR.K[.2]. : FE GETS .32 AS WELL
%;2285 CALL . J/UNPACKTH ; UNPACK OPERAND IN RC2-ID3
:372%4 : :
;37295 =01 D_0,ALU_ ow LRCIT11_ALU, : STORE 0 IN D AND RC1
;37296 NZZ ALUTVEC_0,0_0. : SET PSL Z-BIT
237297 J/CVTHD.2C ~ : WRITE F OR D -FORMAT
237298
37299 H
;37300 =11 RETURN WITH:
237301 : RC2-1D3 = UNPACKED FRACTION
;37302 : RC6 = BIASSED EXPONENT
:37303 : R15 = UNBIASSED EXPONENT
;37304 : ALU CC REFLECT R15
:37305 : SC = LOW 10 BITS OF R1S

7306 { RCLCT2], : D GETS FRACO
;37307 Q IpLT2]. ; Q@ GETS FRAC1
;37308 IR0? ; TEST FOR CVTHF OR CVTHD
;37309 =:END
;37310 : :
;37311 =1101  :BRANCH ON IR<0>
;37312 :1101 :
;37313 DK/RIGHT,S1/ZERO, :  UNNORMAL IZE FRACMS>
;37314 Q_K[.40],LAB_RLR15]. :  LATCH UNBIASSED EXPONENT
;37315 J7CVTHF.2
37316
;37317 ;1111 H
;37318 FE_K[.18],LAB_R[R15], : T0O BAD
237319 J/TVTHD.2
;37320 =;END
:37321 ; — ;
;37322 CVTHF.Z2:
137323 K[.801. : GET SLOW CONSTANT
237324 ALU_D+Q,D_ALU, : ROUND FRACO
137325 NEZ-ALU.VEC_0 ; CLOCK PSL N-BIT
: 37326
37327 :
237328 ALU LA+K[ 80],RIR15]_ALU,
137329 : SC AND R15 GET BIASSED EXP
;37330 CLR LBCC ; CLOCK CC ON IT
ggg; J/CVTGF . 01 : JOIN CVTGF-FLOWS

Page 954




c 1
27-ESOAA-124.0 ; GANDH .MiC [€00,1204] G & H float? n? pom14~Jan-82 Fiche 5 Frame C11 Se ce 956 :
: PIW124 . MCR 600 12041 MICRO2 1L(03) 11.-Jan- 0:16 " VAX11/780 Microcode : PCS 01, FPLA OE, wCS124 Page 955 |
. GANDH .MIC [600.12043 G & H floating point : convem em-romr TO F/D-FORMAT
;37334 CVTHD.2:
‘37335 SC_ALU,RLR151_LA+KL.803, : ADD IN BIAS
U 18D0, 0018,0014.°180,FAF8,00D2,16D1 g;gg NEZ_ALU.VEC 0™ * CLEAR VEC
137338 :
137339 4 ALU.ALU Q+K[.801,CLK.UBLC, - ADD ROUND BIT TO LOW FRAC
U 18D1, 0019.2014.41C0,F800,0010,1A79 g;ﬁg J7KJ :
137342 =0% ;0% - : ]
i 23733 kJC.1: D_DAL FE. : D GETS FRAC<L>,SC GETS EXP
U 1478, 0D00,003C.0580,F800,0095..8BD3 §$§2‘§ EALU_ K[ 1].\LK UBCC,J/KJC.2 ; CLEAR EALUCC'S
237346 21 :
U 1A7A, 0819,0014.0580,F800,0191,18D2 g;s}zg CEND D_D+KL.13,SC_FE,FE_SC.CLK.UBCC : INC FRAC<H>.SC GETS EXP,FE GETS 24
3739 : |
237350 ALU o+x[ 1. CLK.UBCC, : CLR C31,MUST WE INC EXP?
U 1802, 0018.,0314,0580,FA78,0010,1A79 g;gg; LAB_RIR15],C317 :
. =0« !
237353 KJC.0: 0« : NO PACK RESULT <H>
237354 5C_FE,FE_SC,RCCT1]_PACK.FP, : SC GETS 24.FE GETS EXP.PACK RESULT |
U 1A79, 0008,0338.0180,F988,0181,1A78 %ggs 372.3/k3C.1 ; NEED TO INC FRAC <H> ? ;
. L) i
;37357 S E : YES INC EXP BY 1 §
U 1A78B, 0018.0014.0580.FAS8,0080,DA79 ;37358 SC_SC+1,RIR15]_LA+K[.1],J/KJC.0 ; !
: 37359 =:END i
;37360 KkJC.2: ; :
U 1803, 0018.0038.65E0,F800,0182, 1804 g%;_ §C_KC.101.ALU,FE_St.Q_D : SC GETS 16 FE GETS EXP |
137363 ; ; f
U 18D4, 0D10.0038.01C0.F908,0000,18DS ‘%;%2’; D_DAL.SC.Q_RCLT1] : SWAP WORD,Q GETS RESULT<H> 5
137366 : |
23,367 ALU RCR153.ANDNOT .KL.FFJ, ¢ TEST HIGH BITS OF EXP ;
U 18DS, 0018,0024,4980,FA78.0010.18D6  -37368 CLK-UBCC : @
$35350 |
. . . ]
' 1806, 0C01,007C,01E0,F% ;. 0000, 1807 gg% RCCT13_p.a_D,D_Q * RC1,Q HAVE RESULT<L> D HAS RESULT<H> |
137373 ; ;
U 18D7. 0000.013C.0180.FA78,0010,1A18 g;g;g ALU_RLR153,CLK.UBCC,2? : TEST HIGH BITS OF EXP !
237376 =0 ;0 : HIGH BITS NOT ZERO :
U 1A18, 0000.183C.0180.F800,0000,1863 .-3,;3% ALU?.J/CVTHD. 4 > FAULT FIND OUT WHICH ONE |
137379 ;1 ; HIGH BITS ZERO
U 1A19, 0000.013C.0180.F800,0000,1A2C ;gggq 0 7? : TEST REST OF EXP g
: = |
;37382 (CVTHD.2C::0 ;. FFOEXP>0 %
;37383 ALU_D.ANDNOT .KL.1F] ,WORD, : 3
13,384 NEZ-ALU, : SET CONDiTION CODES !
U 1A2C. F019,4027,8DF0,F847,0060,0300 :g;ggg WRITE.DEST, J/WRD : WRITE THE D-DEST |
137387 ;1 : EXP=0
U 1A2D, 0000,003C,3DF0,2C00,0000,1875 :37388 Q_IDLPSLI, J/UNFLHD : UNDER FLOW




U 1863, 0018,0038,0180,F988,0020,1284
U 1867, 0000,003C,3DF0,2C00,0000,1875

U 1868, 0000,003C,3DF0,2C00,0000,1B75

{u 1875, 0000,003D,0180.F800,0000,12AE

U 187D, 0F18,0038,19F8,F988,0094,7A2C

{U 187F, 0018,0038,F580,F988,0020,1284

Z1-ESOAA=124.0 ; GANDH .MIC [600,1204]
;. P1W124.MCR 60012041 MICRO2 1L(03)
: GANDH .MIC [606,1204] G € H floating point : CONVERT G/H-FCRHAT TO F/D-FORMAT

;37389
90

14-Jan-

D 1

GR H floatm? pom‘ilo—Jan-BZ Fiche
VAX11/780 Microcode :

=0011
(VTHD.4:

;0011
SET.V.RC(T?J KC.81,J/FLOAT. FAULT

0N
Q_l D[PSL] +J/UNFLHD

21011

Q_IDLFSL], J/UNFLHD :
=:END
=0101
UNFLHD :

=1101

:0101
CALLCPSLFU.A]

:1101
SC KCLZEROJ,D_O0,RCLT1] _KLZZRO],
Q_0,CLK.UBCCJ/CVTHD.2C

Ve Ny Vg

11 M
SET.V,RCLT7]_K[.AJ,J/FLOAT.FAULT;

S Frame D11 Sequence 957
PCS 01, FPLA OE, W(CS124 Page 956

OVEXFLOW
TAKE FAULT

EXP=0,UNDERFLOW
ZERO OUT EXP,PREPARE TO TEST FU

EXP<0,UNDERFLOW
ZERO OUT EXP,PREPARE TO TEST FU
CALL SITE FOR PSL<FU> TEST

RETURN HERE IF FU=0,iGNORE UNDERFLOW
ZERO OUT ANSWER
CLOCK ALU CARRY

FU IS SET,TAKE FAULT




4

Cc C C C

22-ESOAA-124. o
PIW124.MCR 600
: GANDH .MIC tsoé 1204]

144F,

1BD8.

1990,

1992,

1993,

18D9,

18DC,

180D,
1BDE,
1BEO,
1BE1,

18E2,

: _GANDH .MIC [600 120
1204] MICROZ2

0802.,€03C,75FF ,F800,00F4,78D8
0018,0D38,8180,FAF8,0000,1990

0F03,003C,0180,F988,0000, 1880

0E1B8.0010,1180,FA78,018E,B8D9

081F ,2000,0183,F800,0000,1992

0081,003C,0180,F990,0081,18DC

0088.,0010, 1DC0,F910,0000,18DD

0003,403C,01A8,F988,0000, 1BDE
0850,0038,0180,F910,0000, 1BEO
0808,0038,0180,F800,0000, 18E1
0819,0024,3980,F800,0000, 18€2

F81D,0033,01F0,F847,0000,1400

4]
1L(03)

G & H floating point

GE&H float1n? po1n14-

14-Jan-82

.TOC
JINPUT:

144F:
CVTBG:

=00

=10
CVTI1G.1:

=;END

CvTiG.2:"

EN

: CVI8G, CVTUG CVTLG

D = SRC

G & H floating point

n-82 Fiche S Fframe E11
VAX11/780 Microcode :

D _D.SXTCINST.DEP],
Er CCC(INST),

CER.SDSSS.
SC_KC.20]

ALU KL.3FF1., RIR1S] ALU.
SIGRS? -

*BRANCH ON D31 AND D NE 0

;00
DTg.RC[T1J_O.J/HR1TE.G

D_DAL .NORM,

FE_SC=-SHF .VAL,
ALD_O+KC. 4J+1.sC _ALU,

LAB_RLR15],

J/CVT16.2

D 0-D,
sB_NOT.SD.
J/TVTIG.1

SC_FE.
DBA .
ACU_D, RC[TZ] JALU.RIGHT?2

iLu LA+K[SCI+1,
Q_ALU.LEFT3,
t _RCCT2]

ALU D.OXTCWORD], RCLT1J]_ALU,
Q_a. LLEFT

ALU_RCLT23,D_ALU.RIGHT

D_PACK.FP

B_D.ANDNOT.KC. 7FF 03

D D.OR.Q.
WRITE.G.DEST

LA TE TR FE DN S PR PR TR TN PR PN YR TN T

PCS 01, FPLA OE, WCS124

: CVTBG,CVTWG,CVILG''

SIGN EXTEND SRC 7O ALL OF D
SET CONDITON CODES

INITIALIZE TO POSITIVE
INITIAL EXPONENT

INITALIZE EXP TO BIAS

RESULT IS 0

NORMALIZE FRACTI™N
ADJUST EXPONENT
GET LOW SHIFT COUNT
LATCH EXPONENT

NEGATE INTEGER
SET SIGN BIT

SC GETS UNBIASSED EXPONENT
D GETS FRACTION <LS>
START SHIFTING RIGHT

GENERATE EXPONENT
START SHIFTING IT LEFT
LATCH FRACTION <Ms> IN LC

STORE LONG FRAC IN RC1
EXPONENT IS IN PLACE

D GETS FRAC<MS>
PACK FRACTION INTO D
CLEAR EXPONENT BITS
GENERATE LONG EXP

Sequence 958

Page 957




F1N

ZZ-ESOAA-124.0 GANDH .MIC [600,1204] GSH float1n? po1n14-Jan-82 . Fiche 5 Frame F11 Sequence 959
: PIW124.MCR 600 1204] MICRO2 1L(03) 14~Jan-82 16 VAX11/780 Microcode : PCS 01, FPLA 0E, WCS124 Page 958
: GANDH .MIC [606 12043 G &€ H floating point : CONVERT G FLOATING TO INTEGER
.g;zgg .TOC " G & H floating point : CONVERT G FLOATING TO INTEGER''
: 37467 ; INPUTS:
;37468 RCO = SRC LONG EXP
37469 D = SRC LONG FRAC
37470 1445: ' ; 1400 + 45
237471 H H
:37472 CVTGI.00:
237473 Q_D, : Q GETS SRC LONC FRAC
237474 D RC[TOJ ; D GETS SRC LONG EXP
U 1445, 0810,0039,01E0,F900,0000,19A0 .g;‘l:;g CALL. J/CVTGI : CALL CONVERT ROUTINE
: 37477 : :
;376478 RETURN WITH DST IN D
;37479 1455:  ALULD,
:37480 NEZ ALV, M THIS WORKS FOR LONG,WORD, AND BYTE
U 1455, 0001 ,DA3C.0180,F800,0060,10AC ..;;2312 DT/INST.DEP,PSL.V?,J/GOUT.1 : USE GOUT TO CHECK FOR OVERFLOW
;37483 14C1: ; :
2374846 CVTRGL:
237485 Q_D, : Q GETS SRC LONG FRAC
237486 D_RCCTO], : D GETS SRC LONG EXP
U 14C1, 0810,0039.01E0,F900.0000,19A0 g;lzaag clu. J/CVTGI
;37489 14D1:
237490 ALU_O(A),Q ALU.LEFT,SI/DIV, . SHIFT HIGH BIT OF @ TO BIT O
U 14D1, 0023,123C,02C0,F800,0000,041E ;3749 $S27J/CVIRBL.0
;37492 =.END
;37493 =00 ;00 :
;37494 CVTGI: : ENTER HERE FOR G-FORMAT SOURCE
:37495 : <D, Q> =SRC
;37496 CVIGI.1:
237497 :; SWAP D AND Q
+37498 Atu Kt 603 RC[TSJ _ALU.LEFT3,  ; LOAD BIAS IN RC5
: 37499 NRZ AL ; CLEAR PSL N& Z BITS
:37500 SS U&SD 0 : CLEAR SS AND SD
U 19A0, 0CB8,0039,41E7.F9A8,0050,1893 .%;28} CACL. J7LNPKG ; CALL ROUTINE TO UNPACK G-FORMAT SRC
:37503 .01 :
;37504 D 0, a0, RC[TZJ _0, : ; SRC =0
;37505 NBZ ALD.V ; SET PSL Z-BIT
;37506 SC KCZEROJ
U 19A1, OF03,203€.,19F8,F990,00D4,6010 .g;ggg RETURN10
237509 :10 ; SRC NE O
;37510 SS = SD = SIGN
;37511 IDLT1]) = SRC FRAC MS>
;37512 D = SRC FRAC <LS>
;37513 ; RC4 = BIASSED EXPONENT
;37514 ; R15 = UNBIASSED EXPONENT
:37515 ; SC = LOW 10 BITS OF R15
:g;g;g : ALU CC REFLECT R1S5
U 19A2, 0000,003C,(5F4,2C00,0000,1B8E3 ;37518 Q_IDCT1], SD_SS
;37519 =:END

U




G 11

Page 959

ZZ-ESOAA-124 0 : GANDH .MIC [600,12041] GEeH floatm? po1n14-Jan-82 Fiche 5 Frame G11 Sequence 960
: PIW124.MCR 60012041 MICRO? 1L(03) 14~Jan=-82 VAX11/780 mcrocode PCS 01, FPLA OE, WCS124
: GANDH .MIC [600.1204] G & H floating point : CONVERT G FLOATING TO INTEGER
;37520
;37521 M :
U 1BE3, 0€00,003C.01€0,F800,0000,1BE4 g;g%% Q_b.D_Q
137524 :
: 37525 D D.LEFT, SI/DIVD, Q Q.LEFT, ; NORMALIZE FRACTION
;37526 ACU 0+Q, RCLT2I_ALU.LEFT, ; RC2 GETS NORM.FRAC<LS>
) 37527 FE S : BACK UP EXPONENT IN FE
{U iBE4, 053F,1B14,0028,F990,0100,1883 g;g%g ALD? ;  TEST EXPONENT
237530 : D = FRACTION <MS>
237531 ; SC = LOW 10 BITS OF EXPONENT
;37532 ; R15 = UNBIASSED EXPONENT
:37533 : RCLT2) = FRACTION <LS>
;37534 ; SD = SIGN BIT OF DESTINATION
;37535
:37536 : RETURNS:
: 37537 . D = INTEGER
237538 : Q<31> = ROUNDING BIT
237539 2 RC1 = FRACTION <MS>, R(C2 = FRACTION <LS>
237540 ; EXCEPT FOR INTEGER SHIFT < 32.
g;gg ; LOW S BITS OF SC = LOW S BITS OF EXPONENT
;37543 JUSES:
: 37544 ; FE FOR EXPONENT
: 37545
;37546 =0011 ;BRANCH ON ALU Z AND N-BITS
;37547 ;0011 : EXP >0
;37548 (CVTGl.2:
;37549 SC_SC-K[.20],FE_SC-K[.20], ; SUBTRACT 32. FROM EXPONENT
U 1B83, 0000,143C,75F8.F200,0184,88A6 %;22? a_0.sc?, J/CVTGY. 20 ; SC CONTAINS ALL OF EXP, TEST IT
;37552 0111 ; EXP =0
;37553 : Q GETS FRACTION <MS>
;37554 Rtth ; SAVE IT IN RC1 AS WELL
U 1887, 0F01,003E,01E0,F988,0000,0010 g;ggg RETURN10 : INT = 0, ROUND BIT = 1
;37557 1011 : EXP <0
;37558 RCLT11_D, ; SAVE FRAC <MS> IN RC1
237559 D_0. ; INT =0
U 1888, 0F01,003E,01F8,F988,0000,0010 ;37560 Q —0, RETURN10 ; ROUND BIT =0
;37561 =;END
237562 : :
;37563 =110 ;BRANCH ON SC <9:5> NE 0
37564 ;110 ; 1<= NUMBER < 2#x31
;37565 (CVT1GI.20:
37566 RCCT1I_D, : SAVE FRAC <MS> N RC1
:37567 Q_D, : AND INQ
237568 D _DAL.SC, : D NOW GETS INTEGER
U 18A6, 0D01,123C,01E0,F988,0000, 1B6E §;§98 §8?, J/CV1Gl.4 : TEST SIGN
;3757 ;1N 2 NUMBER >= 2+¢3]
;37572 Q _RC[T2], ; RESTORE FRAC <LS>
U 18A7, 0010,1438,01C0,F910,0000,1886 g;g;z END sC? : IS IT >= 2%+63 2




22-ESOAA=124.0
: PTIW124.MCR 6001204
: GANDH .MIC [600.1204]

U 1887,

U 1BES,

U 18C6,

U 18c7.,

U 1B4E,

U 1B4F,

U 18E6,

U 1BES8,

U 1A35,

0p08.,8030,01C0,F800,0000,7BE6

0000,003C,7580,F800,0084 ,BBES

0C03,143C,01F8,F990,0000,18C6

0001,123C,01F8,F988,0020.1B4E

0F03,003E.01F8,F988,0020,0010

0000, 003€,0180,F800,0000,0010

081F,2002,0180,F800,0000,0010

0019.,2020,45F8,F800,0010,1BE8

0010,0138,75C0,F988,0084 ,BA34

0003,123C,0180,F990,0020, 1B6E

0003,123¢.,0180,F990,0000, 1B6E

; GANDH .MIC [600,1204]
MICRO2 1L(03)
G € H floating point

37626

H1 1
floatin 1n14- Jan=82
14-Jan-82 ?590

=110 :%ANCH ON SC<9:5> NE O

EALU FE,

D_DAL.SC,
Q_D.OXTCBYTE].OR.PACK.FP,

J7CVTGI.3

Fiche S Frame H11
VAX11/780 Microcode :
: CONVERT G FLOATING TO INTEGER

;11
SC_SC-K[.203
SEND

=110 1gqn~cu ON SC<9:5>

LA YA TR FE R I

Ve %o Ve N

LX)

D
RTLT1 J
Q_o0. SET V.$52,J/CVIGI.X

Ve %e %N

111
o 0,0_0, RCLT1]_0.
SET.VS RETURN10™

=1110

CVTGI.X:;1110

RETURN10

111
D_0-D,RETURN10

CVTGI.3:"

éLlél_Q.XOR.K[.BOOOJ.CLK.LBCC .

§gcr1J_Lc, Q_LC,5C_SC-K[.20],

.
L4

=0 ;BRANCH ON ALU Z2-BIT

e Ve

Se
PCS 01, FPLA OE, WCS124

2**31 <= NUMBER < 2**63

CREATE INTEGER

GENERATE FUNNY PACKED NUMBER
IF _INTEGER 1S 80000000,SD=1,
THEN_THIS NUMBER IS 00008000
2*x63<= NUMBER

SUBTRACT FOR LATER TEST

CLEAR QUT FRACTION <LS>
SHIFT 32 TIMES LEFT
IS SC > 95 ?

2**63<= NUMBER < 2*%*95

D GETS LOW BITS OF INTEGER

SAVE MANTISSA

SEE IF INT SHOULD BE PLUS OR MINUS

NUMBER >= 295

; SET OVERFLOW BIT

;0
RCLT2]_0, SET.v, SS?, J/CVTGI.4

21
RCLT2]_0, SS?, J/CVTGI.4

POSITIVE
MINUS
COMPLIMENT INTEGER

CHECK FOR MOST NEGATIVE NUMBER

MOD SC SO ROUND BIT LINES UP

961
Page 960




1IN

22-ESOAA-124.0 : GANDH .MIC [600,1204] GEH floatm? pomM-J an=-82 . Fiche S Frame 111 Se 962
: PTW124.MCR 600,1204] MICRO2 1L(03) 14=-Jan-8 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 961
: GANDH .MIC [600,1204] G € H floating point : CONVERT G FLOATING TO INTEGER
:37627 :
237628 =1110 -emwcn ON SS-BIT
237629 21110
237630 CVTGI.4:
:37631 RC[T3J _D.SXTCINST.DEP], CONVERT LONGWORD TO TARGET DT
+37632 AL.SC, SAVE INTEGER IN Q. GET ROUND-BIT
U 1B6E, 0D02.C03C.01E0.F998,0000,1BEA ;g;gssg J7CVTGI 5
37635 ;11N NEGATIVE
137636 Q_0-D, NEGATE INTEGER
U 1B6F, OD1F,2000,01C0,F800,0000,1BE9 §;g33§ D_DAL.SC D GETS ROUND BIT
137639 :
U 1BE9. 0002.E03C.0180.F998.0000, 1BEA :g;zg RCLT3_Q.SXTLINST.DEP] CONVERT LONGWORD TO TARGET DT
137642 ;
137643 CVTGI.S:
137644 LC_RCCT3], ALU_Q.XOR.LC, TEST UPPER BITS
:37645 CLR.UBCC, CLOCK UPPER BITS
U 1BEA, 0C11.2020.01EC.F918,0010.1BEB .g;gz(?a D_Q, Q_D D GETS INTEGER, Q@ GETS ROUND BIT
137648 :
U 1BEB., 0000.013C.0180,F800,0000.1A3C .g;ggg 2? TEST FOR OVERFLOW DUE TO DATATYPE
$37651 :
237652 =0 *BRANCH ON ALU Z-BIT
137653 0 INTEGER OVERFLOW
U 1A3C, 0000.003E,0180,F800,0020.0010 g;ggg SET.V. RETURN10
37656 1 NO OVERFLOW
U 1A3D, 0000.003E,0180.F800.0000.0010 ;37657 RETURN10

137658




J 1

ZZ-ESOAA-124.0  ; GANDH .MIC [600,1204] G H float1n? poinl4-Jan-82 . Fiche 5 Frame J11 Segquence 963
: PIW124.MCR 600,12041 MICRO2 1L(03) 14~Jan-82 30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 962
: GANDH .MIC [600,12043 G & H floating point : ACBG

;37659 .TOC ! G & H floating point : ACBG''
:37660

:37661 ;INPUTS:

: 37662 RCO = LIMIT LONG EXP
;37663 . Q = LIMIT LONG FRAC
;37664 ; RC2 = ADDEND LONG EXP
;37665 ; D = ADDEND LONG FRAC

: 37666

;37667 ;TEMPORARIES:

;37668 RC6 = ADDEND LONG FRAC
: 37669 : T5 = LIMIT LONG EXP
237670 16 = LIMIT LONG EXP
:37671 ; T7 = INDEX ADDRESS
;37672 ; RCO = INDEX LONG EXP
;37673 ; RC1 = INDEX LONG FRAC
;37674 ; RC7 = BRANCH ADDRESS
137675

;37676

.:37677 16C5:

: 1600+C5
237678 ACBG: TRAP. ACLUJ

RESET THE FPA

TEST FOR O LIMIT

137679 RC£T6J : SAVE ADDEND LONG FRAC IN RC6
37680 * D GETS LIMIT LONG FRAC
137683 st KCZEROJ. * CLEAR SC
+37682 STATE_KLZERO], * INITIALIZE STATE
U 16CS. 0CO1.008C.1880,F980,14F4, 7BEC g;ggz SET.CT(LONG) * DO THIS TO CLEAR V-BIT
137685 : ;
137686 IDLT6] D, ¢ SAVE LIMIT LONG FRAC IN T6
;37687 D RCLTOD], ; READY TO SAVE LIMIT LONG EXP
U 1BEC. 0810.0038.D980,3D00,4000, 1BED ;g;ggg INTRPT.STROBE : SO MANY OPERANDS, STROBE INTRPT
137690 : : C=BIT NOT SET
137691 ALU_D.AND.KC.7FFO]. : ISOLATE LIMIT EXPONENT
U 1BED. 0019,0034.3980.F800,0010,1840  :37692 EALD_SC, CLK.UBCC *  CLOCK EXPONENT
137693 =10%xx*0
137694 210%% 220 :
37695 L7531 D : SAVE LIMIT LONG EXP IN TS5
13769 ALU RctréJ ss ALU15 : SS GETS SIGN OF ADDEND
137697 INTERRUPT.REQ? * TEST FOR INTERRUPTS
U 1840, 0010,0€39,D581.3010.0000,157€ :g;ggg CALL,J/ASPCG : EVALUATE INDEX ADDRESS
137700 =11%%x%0;1]x%%x0 :  MEMORY OPERAND
37701 TRAP.ACCL13 : RESET THE FPA
| 137702 IDCT71.D * SAVE INDEX ADDRESS IN T7
U 1860, 0000,008C,DC80,3¢00,0000, 1BEE :g;;g;' J/ACBG. 2
+37705 1 annx] : REGISTER OPERAND
137706 TRAP ACCL1). * RESET THE FPA
137707 QD, : SAVE INDEX LONG EXP IN RCO
137708 D"R(PRN+1), ¢ GET INDEX LONG FRAC

U 1861, 0800,018C,00E0,F860,0000,1A44 ;37709 Z" J/ACBG.3




U 1BEE.

U 1BFO,

U 1BF1,

U 1A44,

U 1A45,

U 18F2,

U 18F3,

U 1BF4,

27-ESOAA-124. o
: PIW124 .MCR 600
: GANDH .MIC [600,12041

> _GANDH

1204 MICROZ

0000,003C,6580,5000, 1404, 7BFO

0000,003C,01E0,F803,0000, 1BF 1

0000,013C,0180,5000,000C, 1A44

0001,323¢,0130,F980, 0000, 180C

0010,0038,0180,F900,0800,18F2

0F01,203C,01E0,F980,0009,18F3

0000.003C,D580,3C00,0000,1BF 4

0€00,123C.D980,3€00,0000, 180C

7001,083C,01F0,F99C. 0000, 1988

7001,083C,75F0,F99C, 1404,3988

.MIC [600,1204]
1L(03)
G & H floating point

37756

G & H floati inlé=Jan-8
14-Jan-82 n?Sng :16

ACBG. 2

ACBG.3:

€

=1 tO
ACRG.4:

=;END

K11

DLLONG]_CACHE .WCHK,
STATE_KL.10]

Q_D, VA_VA+4

D[LNGJ CACHE .WCHK,
. J/ATBG.3

“BANCH ON ALU Z-BIT

;0
RCCTO3_Q,
EALU?,J/ACBG. 4

o1
ALU RCLTO],
CHKTFLT.OPR

InCT61 D,
D_Q,.EALU?

*BRANCH ON S$
21%0

RCLT3] D,

Q_IB.BBEST. PC_PC+1,
1B.75ST?, J/ACBG.S
:1x1
STATE_STATE.OR.K[.20J.
RCLT3I D

Q_IB. BBEST PC_PC+1,
1B.TEST?, J/ACBG.S

Fiche 5 Frame K
VAX11/780 M1crocode

L YR XY

LA XY

VeS¢ N

L X

Ve VeV %0,

PCS 01,

READ INDEX LONG EXP
SET MEMORY OPERAND FLAG IN STATE

SAVE INDEX LONG EXP IN Q
READ INDEX LONG FRAC
TEST FOR O LIMIT

SAVE INDEX LONG EXP IN TO

GET LIMIT LONG EXP
CHECK FOR -0

SAVE INDEX LONG IN 7O
Q GETS INDEX LONG FRAC

CLEAR LIMIT LONG EXP

CLEAR LIMIT LONG FRAC

SAVE INEX LONG FRAC IN RC3
GET BRANCH DISPLACEMENT
WAIT UNTIL IT ARRIVES

REMEMBER THAT ADDEND IS NEGATIVE
SAVE INEX LONG FRAC IN RC3

GE7 _BRANCH DISPLACEMENT

WAIT UNTIL IT ARRIVES

S e 964
FPLA 0E., WCS1 34

Page 963




L 11
ZZ-ESQAA=-124.0 : GANDH .MIC [600,1204] GE&H fl.oatm? pmnM-J 82 Fiche 5 Frame L11 3uen e 965
: PIW124.MCR 60012041 MICRO2 1L(03) 14-Jan-82 5:30:1 VAX11/780 Microcode : PCS 01, FPLA OE, WCS1Z24 Page 964
: GANDH .MIC [600,1204] G € H floating point : A(CBG
:37757 =00 : H
237758 A(BG.5:
; 1988, 0000.003D.0180,F800,0000,0E64 .:;;;S CALL.J/IB.TBM : REFILL T8
137761 :
U 1989, 0000.003D.0180,F800.0000,0880 ggg CALL, J/IB.ERR SERVE ERROR
137764
:37765 18.BDEST, GET BRANCH DISPLACEMENT
ju 198A, 7000,083C,01F0,F800,0000,1988 :3;;29 IB TEST?, J/ACBG.5
137768 : :
237769 RCLT7]_Q+PC+1, ;  CALCULATE BRANCH ADDRESS
;37770 PC_PC+T, : PC GETS INCREMENTED TWICE
;37771 o bD. ; COPY INDEX LONG FRAC FOR SWAP
;37772 CCR.IB.SPEC, : CLEAR FIRST BYTE OF BDEST
{u 1988, D015,2010,65E0,F9BC,0084,7BF5S ;37773 sC_xC[.103 > SHIFT COUNT FOR WORD SWAP
g%é =;END
lu 1B8F5, 0000,003C.1180.F800,1406,3848  :37776 02+00 STATE_STATE.OR.K[.4] % THIS TELLS PACKG TO LEAVE C-BIT ALONE
3 7777 =Uxx
:37778 : 0200~ :
:37779 ALU KC.FFF91,SS_ALU1S, : SET SIGN-BIT
;37780 .SC, : SWAP INDEX LONG FRAC
:37781 st KC.FFF93, : SC GETS -7
:37782 CLR.IB.SPEC. : CLEAR 2. BYTE OF BDEST
U 1848, DD18,0039,8D81.F800.0084,7AF2 ;g;;gz CALL. J/UNPACKG : G FORMAT UNPACK ROUTINE
| 137785 ;0xx01 ; INDEX = 0
137786 Q_RclT2], : Q GETS ADDEND LONG EXP
U 1849, 0010.0038,01C0.F910.0000,18F6 %;;gg J7ACBG. 6A :
137789 :0%*10 : ADDEND = 0
:3 Q_RC[TO]. : Q GETS INDEX LONG EXP
U 184A, 0010,0038,01C0,F900,0000,18F8 :g;;g} J7A(BS5. 68 :
237793 =0x*11 ;0%*11 ; BOTH OPERANDS NON-ZERO
:3779% LC_RCLT43.Q_IDCT2], :  LATCH EXPONENT
U 1848, 0000,183D,C9F0.2D20,0000,19€3 :g;‘ms ALD?.CALL. J/ADDG.10 : CALL ADDG SUBROUTINE
237797 s1xx11 :
;37798 =1xx11
:377 0 IDLT7) : GET ADDRESS OF INDEX IF MEMORY
*37800 T RCLT1], ¢ LATCH INDEX LONG FRAC
U 1858, 0000,163C.DDF0,2008,0000.1912 ;37801 smrsu J/ACBG.6 : MEMORY OR REGISTER ?




ZZ-ESOM-‘IZ‘o 0 . GANDH .MiC [600,1204]

: PTW124.MCR 600,1204] MICRO2 1L(03)
: GANDH .MIC [600,120¢]

U 1BF7,

U 1BF8,

U 1BFA,

v 1912,

U 1913,

U 18FB,

U 1BFC,

U 1BFD,

1BF6,

18F9,

0019.6024,6180,F800.0070,18F7

0000,163C.DDFO,2008,0000,1912

0019,6024,6180,F800,0070,1BF9

0000,003C.DDFO0,2D18,0000,1BFA

0010,1638,0180,F988,0000,1912

0001,003C,C181,3(D8,0000,1543

0001,203C.C180,5C00,0200,18FB

0001,€03C,0181,3000,0000, 18FC

0810,0038,D5F0,2C03,0000, 18FD

0000,163C.0180,3000,0000,%851

G & H floating point

1"
GEH floatvn? poinl4-Jan-82 . Fic
30:16 VAX11/780 Microcode

14-Jan-82
: ACBG

: 37802
;37803 :
237804 ACBG.GA:
:37805 ALU_Q.ANDNOT.KL.FJ,
: 37806 SET-CC (WORD)
:37807
:37808
;37809 o IDCT7],LC_RCCT1],
:37810 STATEG?, J/ATBG. 6
:37811
;37812 A(BG.6B:
;37813
:37814 ALU Q.ANDNOT.KL.FJ,
:37815 SET-CC (WORD)
:37816
;37817 :
;37818 Q_IDCT7].LC_RCLT3]
:37819
:37820
:37821 ccr 1J_LC,
;37822 STATE4?, J/ACBG. 6
:37823
: 37824 :
:37825 =10 :BRANCH ON BIT & OF STATE
:37826 ;10
137827 ACBG.6: R(PRN) D, SS_ALUIS,
;37828 IDCT017D
:37829 J/ACBG. 7
;37830
:37831 ;11
:37832 VA Q
$37833 IDLT03_p
;37834 =:END
;37835
:37836 CACHE _DCINST.DEP],
137837 ALU_DSS_ALU15
:37838
;37839 :
:37840 VA_VA+4,
:37841 p_CC
137842 a_Ipfrs3
:37843
137844
137845 CACHE DCLONG],
137846 STATES?, J/ACBG.8

We Ve Vs Ve

he 5 Frame M11

Se ce 966
: PCS 01, FPLA OE, W(CS124 Page 965

ISOLATE SIGN AND EXPONENT BITS
SET CC

LOAD INDEX ADDRESS AND ADDEND FRAC
MEM OR REG?

ISOLATE SIGN AND EXP
SET CC

LOAD INDEX ADDRESS AND LONG FRAC

PUT NEW INDEX FRAC INTO RC1
MEM OR REG?

STORE INDEX LONG EXP
SAVE INDEX LONG EXP IN TO

RELOAD ADDRESS OF INDEX
SAVE INDEX LONG EXP IN TO

STORE INDEX LONG EXP
SAVE SIGN

ADVANCE ADDRESS
D GETS INDEX LONG FRAC
GET LIMIT LONG EXP FOR COMAPRE

STORE INDEX LONG FRAC
TEST ADDEND SIGN




27-ES0AA=124.0
: PTW124 MCR 600,1204] MICRO2
- GANDH .MIC [600.1204]

U 1543, 001C.1638,D5F0,2CE0,0000,1851

[ 1851, 0001,203C,C1F0,2098,0000,1544

|[u 1853, 0018,0038,4585,F800,0000,1851

U 1544, 0000,1A3C,1180,F800,1404,5B88D

U 188D, 0811,6020,0584,F918,0114,7057

U 188F, C€000,003C,0180,F804,4000,0062

; GANDH .MIC [600 1204]
1L(03)
G & H floating point

G¢

$37880

14-J an-82

H float 14 '.’ "
oatin inl4-Jan-
?spoo
: ACBG

ACBG.7: R(Pmir‘l) LC,
IDCTS5]T
STATES"

=01 Egamcn ON BIT 5 OF STATE
.Vl

ACBG.8:
Rty
J7ACBG. 60

1

ALU_KC. 80001,

SS_3S.XOR.ALU158SD _ALU1S,
END J/ACBG.8

82 Fiche
VAx11/780 Microcode :

[ XY L XY AR TR I XY

LR IR )

Ce Ve Ve

ACBG.60:STATE_STATE .ANDNOT .K[.4],PSL.V? -

=1101 B?SI#CH ON PSL V-BIT

D_Q.XOR.RCLT3],
o CLK uscc,

FE K[ 1], CLK.UBCC,
J/RCBF .00

1

21
CLR 1B.OPC, PC_PC+1, J/IRD

=;END

LX)

[ FEFRE TR FE TR X

S Frame N11 Se
PCS 01, FPLA OE, WCS1Z24

e 967
Page 966

STORE INDEX LONG FRAC
Q GETS LIMIT LONG EXP
TEST ADDEND SIGN

PUT LIMIT WHERE ACBF WANIS IT
GET INDEX TO
JOIN ACBF ROUTINE

SET ALU1S
COMPLEMENT INDEX SIGN IN SS

CLEAR STATEZ2

D GETS DIFF. BETWEEN INDEX AND LIMIT
TESTING ONLY SIGN, EXP, AND MSB

SD GETS INDEX SIGN

CLEAR EALU CC

JOIN ACBF-ECD

DO NOT BRANCH




B8 12
ZZ~ESOAA-124 0 . GANDH .MIC [600,1204] GEeHT atm? po‘nllo- n-82 iche S Fframe B12 Se ce 968

: P1W124.MCR 60012043 MICRO2 1L(03)  14-Jan-82 "VAX11/780 Mtcrocode PCS 01, FPLA OE. WCS124 Page
: GANDH .MIC [600,1204] G & H floating point : HUGE FLOATING NOTATION
§;% .T0C ' G L H floating point : HUGE FLOATING NOTATION'’
137883 : THE FOLLOWING NOTATION IS USED IN COMMENTS BELONGING TO THE MICROCODE FOR THE
137884 : IMPLEMENTATION OF THE HUGE INSTRUCTION SET ON THE VAX11/780
:37885 : IN ORDER OF SIGNIFICANCE, THE PACKED LONGWORDS ARE NAMED:
:37886 - OP LONG EXP
237887 OP LONG FRACT
137888 OP LONG FRAC?2
%;ggg : OP LONG FRAC3
137891 ; AFTER EVALUATION OF TWO OPERANDS,
:g;gg% * THE VARIOUS LONGWORDS ARE STORED AS FOLLOWS, IN ORDER OF SIGNIFICANCE:
237894 ; OP1: RCO, IDLTOJ, RC1, IDLCT1]
:37895 . OF2: RC2. IDCT2]. RC3. IDLT3]
137806 - IN ADDITION,
g;ggg : D = 0P1 LONG EXP
23;333 ;Arsgg UNPACKING, THE OPERANDS ARE STORED AS FOLLOWS:
137901 - " EXPONENT IN RC4
137902 - RCO = OP1 FRAC <VMS> (VERY MOST SIGNIFICANT)
137903 : T0 = OP1 FRAC <AMS> (ALMOST MOST SIGNIFICANT)
137904 : RC! = OP1 FRAC <ALS> (ALMOST LEAST SIGNIFICANT)
’%;382 : T1 = OP1 FRAC <VLS> (VERY LEAST SIGNIFICANT)
137907 : OP2:
137908 : EXPONENT IN RC6
;37909 RC2 = OP2 FRAC <VMS>
237910 : T = OP2 FRAC <AMS>
137911 RC3 = OP2 FRAC <ALS>
;g;g}g : T3 = OP2 FRAC <VLS>
Eg;g}g :uuggTunxrxns DESTINATION, THE PACKED OPERANDS SHOULD BE AS FOLLOWS:
237916 : " RCLTO) = DST LONG EXP
37917 - IDLTO] = DST LONG FRACI
37918 RCLT1] = DST LONG FRAC?
.;;333 ; IDLT1] = DST LONG FRAC3
137921 :STATE REGISTER USAGE:
137922 UNPACK ROUTINE USES STATE<4> FOR LOOP COUNT.

137953 STATE<1> SIGNALS EMOD

967




2Z-ESOAA-124.0
: PIW124.MCR 60012042
: GANDH .MIC [600,1204]

U 1482,

U 1546,

U 1900,

U 1901,

U 1902,

U 1903,

U 1B9F,

U 1BAF,

0810,0038,0181,F%900,0000,1546

0019.,4024.,4580,F800,0010.,19D00

0000,003D,0180,F800,0000, 1548

€010,4038,0180,F904,4050,0062

0000,123C,0182,F800,0000, 1B9E

€018,4020,4580,FA7C,4050,0062

C003.,003C,0180,F804,4050,0062
0000.,123C,0180,F800,0000, 1BAE
0000.003C,0180,F800,000C,19D3

0000.003C.0180,F800,0000,19D1

; GANDH .MIC [600,1204]
MICRO2 1L(03)
G & H floating point

GEeH

:37924

.TOC

1482:
CMPH:

=00

; INPUTS:

¢ 12

float1n? po1n14-Jan-82
14-Jan-8

G £ H floating point

RCO-IDLT1] CONTAINS OPERAND 1
RC2-IDLT3] CONTAINS OPERAND 2

D RCCTO3,
SS_ALUTS

ALU D.ANDNOT.K[.80001,
: . CLK.UBCC

;00
CALL,J/CMPH.S
;01

CMPH.A: ALU _RCLTO),

=1110

NEZALU.VEC_0,WORD
CLRCIB.OPC,BC’ Pc+1 - J/IRD

210
SS_SD.S§S?,J/7CMPH.C

;N

" ALU_RCR15].XOR. x[ 8000]

N&Z_ALU.VEC_0,

CLRTIB.0PC.P( PC*1 J/IRD

21110

" ALU_O(A) ,N8Z_ALU.VEC_0,

CLRTIB.0PC,PT _PC+1, 3/irD

11N

§§?

;1110
J7CMPH.B

21111

J/CMPH. A

Fiche S Frame C12 Se
30:16 VAX11/780 Microcode :
FLOATING H FORMAT COMPAR

PCS 01, FPLA OE, WCS124

: FLOATING H FORMAT COMPARE''

: GET OP1 LONG EXP
; SS GETS SIGN

; ISOLATE EXPONENT
;. CLOCK EXPONENT

. CALL SUBROUTINE

CLOCK IT ON SIGN AND EXP

* SET PSL CC ON OP1
*  FINISHED

* ABSOLUTE VALUES ARE EQUAL,TEST SIGNS

; SET CC ON -0P2
;. CLOCK PSL CC

;. EQUAL
c SQUALITY

; SIGNS ARE DIFFERENT

FIND OUT WHICH ONE IS POSITIVE

0P2 IS POS

; OP1 IS POS




v

(U]

U

U

27-ES0AA-124.0
: PTW124.MCR 600.1204]
: GANDH .MIC r600,1204]

1548,

1A4C,

1A4D,

1549,

154A,

1A54,

1A55,

154B,

154C,

154E,

0010,0138,61C5.F910,1404,5A4C

0019,6024,4580,F800,0010,1549

0019.0034,4580.,F800,0800, 1A4C

0001.203C,0180,FAF8,0000,154A

0819.0124,4580,F800,0000, 1A54

0019,2024,45C0,F800,0000,1548

0019,2036,4580,F800,0800,0001

001D,4000,0180,F800,0010,154C

001D, 3800,0580,F800,1414,3883

0000.003€,0180,F800,0000,0003

; GANDH .MIC [600,1204]
MICRO2 1L(03)
G & H floating point

3801 4

14=Jan-8
: FLOATING H FORMAT COMPAR

CMPH.S:

CMPHO:

=;END

CMPHO1:

=;END
CMPH1:

D 12
G&H floatm? pomV.-Jan 82

Fiche
16 VAX11 /780 Mic rocode

STATE_STATE.ANDNOT .K[.F1,
Q_RCLT

2],
SS $S.XOR.ALU158SD JALUYS,

'-aamcu ON ALU Z-BIT

ALU_Q.ANDNOT.KL.80001,
CLK.UBCC,WORD,
J/ CMPHOT

ALU D.AND.KL.8000],
CHK.FLT.OFR,
J7CMPHO

ALU_Q,RCR153_ALU

g’D.ANDNOT.K[.BOOOJ.

Egmwcu ON ALU Z-BIT

Q_Q.ANDNOT .KL.8000],
J7CMPH1

21

ALU Q.AND.K[.80001,
CHK.FLT.OPR,
RETURN1

ALU_D-Q, WORD, CLK.UBCC

STATE _STATE.OR.KL.13,
ALU_G=DLONG, (LK. uBCc.
ALU?, J/CMPH2

RE TURN3

e Ne Ny 8, 0,

Se Sy Ba N,

5 Frame D12
PCS 01,

Sequence $70
FPLA OE, W(CS124

CLEAR FIRST FOUR BITS OF STATE
Q GETS OP2 LONG EXP

TAKE XOR OF SIGN BITS

IS OP1 = 0?

ISOLATE OP2 EXPONENT
CLOCK 0OP2 EXPONENT

ISOLATE SIGN BIT
CHECK FOR -0

SAVE OP2 LONG EXP IN R15
CLEAR SIGN BIT

TEST FOR OP2 = 0

CLEAR SIGN BIT OF LIMIT

BRANCH ON SS REMOVED

ISOLATE SIGN BIT
CHECK FOR -0

COMPARE EXPONENTS, OP1 - OP2

STATE GETS 1, TO DO IDCTO] NEXT
COMPARE HIGH FRACTION BITS,0P2-OP1
TEST EXPONENT-DIFFERENCE, OP1-0P2

Page 969 *
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22-ES0AA-124.0
: PTW124.MCR 600.1204]
: GANDH .MIC [600.1204)

U 1BB3,

U 1B87.

U 1888,

lu 1942,

U 1943,

U 1946,

U 1550,

U 1551,

U 1552,

; GANDH .MIC [600 %204]

0000 003€.,0180,F800,0000,0001  -38018

0000, 1B3C, 7980, F800,0084, 7BDA

0000.003E,0180,F800,0000,0003

0803.403C,E580,3C00,0000, »51

0803,603C,09F0,2400,0084,8550

0000, 003E,0180,F800,0000,0002

0C1F ,6000,01F0,2400,0090,D553

0010,0038,09C0,F830,0084,B552

0C1F ,4000,E5F0,2€00,0010,1553

1L(03)

G & H floating point : FLOATING H FORMAT CCMPAR
;38015 :
;38016 =0011 ;BRANCH ON ALU N&Z BITS
:38017 ;0011
CMPH2: RETURN1
;38019
;38020 :0111--
238021 SC x[.30].
;38022 ALD?,J7CMPHL.3
238023
:38024 ;21011
: 38025 RETLRNS
;38026 =;END
: 38027 :
: 28 =010 :BRANCH ON STATE BITS 0 AND 2
. 38029 ;010
;38030 CMPHL.0:ALU D.OXTCWORD], D_ALU,
;38031 IDLT9] 2,
;38032 J/CMPHL .02
;38033
;38034 ;01
: 38035 ALU Q.0XTCWORD] ,D_ALU,
;38036 15(SC),
;38037 st SC-kL[.21.
: 38038 J/TMPHL .01
;38039
: 38040 ;2110
;38041 RETURNZ
;38042 =:END
;38043 :
;38044 CMPHL.01:ALU_Q.OXTLWORD]I-D,
;38045 CLK.U8BCC,WORD,
;38046 D_Q,0_ID(SC),
;38047 sT_sc+1,
238048 J/TMPHL .2
;38049
;38050 H
;38051 CMPHL.02:Q_RC(SC),SC_SC~K[.2]
;38052
;38053
38054 A LU_Q.UXTCWORD]-D,
;38055 CLKTUBCC,WORD,
38056 p_a.a_Ipf193,’
;38057 J7CMPAL .2

E 12
GE&H fLoatin? poin14- Jan-82
14-Jan-82

Fiche S Frame E12

30:16 VAX11/780 M1crocode

e b

LYR TR X

LY X

Ce %o S

Ve %o Ve N,

A YA TR FE TR X

Se Ve Ve N,

Sequence 971

PCS 01, FPLA OE, WCS124 Page 970

SET PSL ON OP1

START WITH IDLTO]
BRANCH ON 0OP2-0P1

SET PSL ON -0P2

ISOLATE WORD PART
SAVE LONGWORD IN T9

ISOLATE WORD PART
Q GETS OP2 FRACTION PART
POINT TO OP1 AGAIN

EQUALITY

COMPARE LOW WORD FIRST, OP2-OP1
CLOCK DIFFERENCE
RETRIEVE ORIGINAL OP1, D GETS OP2
POINT TO NEXT OPERANDS

Q GETS OP2 FRACTION PART

COMPARE WORD PARTS, OP2-OP1
CLOCK DIFFERENCE
RETRIEVE WHOLE OP1 LONGWORD




F 12

2Z-ESOAA-124.0 GANDH .MIC [600,12041] GEeHT oatm? pom14- Jan=-82 Fiche 5 Frame F12 Sequence 972
: PIW124 .MCR 600 1204] MICRO2 1L(03) 14-Jan-8 VAX11/780 Microcode : PCS 01, FPLA OE, W(S124 Page 971
: GANDH .MIC [600.1204] G & H floating point : FLOATING u FORMT COMPAR
: 38059 :
38060 CMPHL .2: ALU D~Q,LONG,CLK.UBCC, ; CLOCK NEXT WORD DIFFERENCE, 0OP2-0P1
38061 STATE_STATE+, * GET TO NEXT STATE
lu 1553, 001D,1800,0180,F800,1410,DBCA .gggg% ALU? ; BRANCH ON WORD DIFF, OP1-0P2
: 38064 :
;38065 =1010 ;BRANCH ON ALU Z AND C BITS
;38066 21010 : BORROW ON 0P2-0P1
U 1BCA, 0000,003E,0180,F800,0000,0001 ,gg%g RETURN1 : SET PSL CC ON OP1
;38069 21011 s NO BORROW ON 0OP2-0OP1
lu 1BCB, 0000,003E,0180,F800,0000,0003 ggg;? RETURN3 ; SET PSL ON -0P2
:38072 =111 ;1111 :
jJu 1BCF, 0000,183C,0180,F800,0000,18DA ;38073 ALU? ; TEST NEXT WORD DIFFERENCE
;38074 =:END
;38075 :
;38076 =1010 ;BRANCH ON ALU Z AND C BITS
:38077 21010 : BORROW ON 0OP2-0P1
|U 1BDA, 0000,003E,0180C,F800,00C0,0001 '%gg;g CMPHL .3:RETURN1 ; SET PSL CC ON OP1
;38080 ;1011 : NO BORROW ON OP2-0P1
|u 18DB, 0000,003E,0180,F800,0000,0003 ..;gggé 1111 RETURN3 s SET PSL CC ON -0OP2
> 38083 111 s EQUALITY
238084 D RC(SC), : GET NEXT OP1 FRACTION PART
. 38085 Q_ID(SC), . FROM RC OR ID
;38086 st _sc+k[.2], s POINT 10 0P2 FRACTION
U 1BDF, 0810,1738,09F0,2430,0084,9942 ggggg END STKTES-O" J/CFPHL 0




G 12
ZZ-ESOAA-124 0 . GANDH .MIC [600,1204] GEH floatln? p01n14-J - Sequence 973

82 Fiche 5 Frame G12
VAX11/780 Microcode : PCS 01, FPLA OE, WCS124

:38132

0

; PTW124.MCR 600,1204) MICRO2 1L(03) 14~Jan-82 Page 972
: GANDH .MIC [£600,1204] G & H floating point : n.omne u roamr COMPARE

> 38089
;gggg? .T0C " 6 & H floating point : MOVE H FORMAT FLOATING POINT NUMBERS''
. 38092
;38093 . INPUTS:
238094 RCLTO) = OP LONG EXP
238095 IDLTO) = OP LONG FRAC1
;38096 RCLT1] = OP LONG FRAC2
:38097 IDCT1] = OP LONG FRAC3
:38098
:38099 : OUTPUTS:
;38100 : D = RCO =DST LONG EXP
;38101 ; IDLTO] = DST LONG FRAC1
;38102 RC1 = DST LONG FRAC2
:38103 IDCT1] = DST LONG FRAC3
38104
:38105
;38106 MOVH: ENTER HERE FROM 1441 ON G-FORK
;38107 ALU _RCCLT0], Q_ALU, : GET OP LONG EXP
;38108 SET. ccunsn : NEED TO CLEAR PSL-V

lu 1558, OF10.C038.01C0,F900,0070,1559 ;gg}?g D_0 : IN CASE WE NEED TO CLEAR FRACTION
;381117 :
;38112 ALU Q.ANDNOT .K[.8000], :  ISOLATE EXPONENT

lu 1559, 0019.6024.4580.F800,0010.155A ;ggnz CLKTUBCC, WORD ; CLOCK ALU Z-BIT
238115 H
;38116 D al:msr DEPJKL.8000., AND OR XOR, MOV OR MNEG
;38117 RTLTO]_ALU, NEW LONG EXP IN RCO
;38118 NeZ_ALD,WORD, CLOCK PSL N AND Z

U 155A, 0819,610C.4580.F980,0060,1A58 :gg;;g 2? ISITO ?
;38121 :
gg}gg :(B)RANCH ON ALU Z-BIT

U 1AS58, F000,V03F,01F0,F847,0000,1400 gg]lgg WRITE.G.DEST NON-ZERO, WRITE DESTINATION
:38126 1
:38127 RCLT1]_Q.OXTLCWORD], CLEAR RC1
'33}53 CHK FLT.OPR, CHECK FOR -0
238130 NZZ ALU ,WORD , CLOCK PSL N AND 2

U 1A59, OF03.,603C,0180,F988,0860,190E ;38131 J/WRITE .DEST.0




U 155C.
U 155E.

lu 1560,

;38133 NEWMOVO:
;38134

1-38135

- 38136
;38137
:38138
38139
38140
0C10,0038,C180,3088,0030, 155 ;38141
538142
:38143
0001,003C. C580,3€00,0030,1560 ;38144
38145
38146
0810,0039,0180,F900,0000,147€ ;38147

0801.203C, CDF0,2D18,0030.155¢C

H 12

ALU_0.D_ALU.Q_IDLT3],
LC_RCET3I N AMX.Z_TST

ID[TOJ D,
gch1J LEN _AMX.Z_TST,

IDCT11_D,ALU_D.N_AMX.Z_TST

D_RCLTOJ,CALL,J/SPECG

ZZ-ESOAA~124 0 :; GANDH .MIC [600 1204] GEH float1n? po1n14-Ja -82 Fi
: PIW124 . MCR 600,1204] MICRO2 11L(03) 14-Jan-8 0:16 VAX11/780 Microcode :
; GANDH .MIC f606.12043 G & H floating point : MOVE H FORMAT FLOATING POINT NUMBERS

che 5 Frame H12

Se
PCS 01, FPLA OE, WCS124

* MOVE DATA AROUND

Soe %y N, 0,

LATCH LONG FRAC2

STORE LONG FRAC1 IN TO
RC? GETS LONG FRAC?2
D GETS LONG FRAC3

FINALLY STOR LONG FRAC3

D GETS LONG EXP

74
Page 973




I 12
ZZ-ESOAA-124 0 : GANDH .MIC [600,12043] G H floatln? p01n14-Jan-82 Fiche 5 Frame 112 Seguence 975

PIW124.MCR 60012041 MICRO2 1L(03)  14=-Jan-8 VAX11/780 Microcode : PCS 01, FPLA OF, WCS124 Page 974
* GANDH .MIC [600,12043 G € H floating point : CONVERT INTEGER TO H-FI.OATING
:%g}zg .T0C ' G & H floating point : CONVERT INTEGER TO H-FLOATING'®
538150 14CC: : CONVERT BYTE.WORD, OR LONG TO H-FORMAT FLOATING
38151 : EXPECTS SRC OPERAND IN D
333%% CVTIH:
238154 b D.SXTLINST.DEP]. > SIGN EXTEND SRC TO ALL OF D
38155 sEr CCCINST) . * SET CONDITION CODES
38156 * FOR NORMALIZING
138157 ctn.sozss, > INITIALIZE TO POSITIVE
1) 14CC, 0802,C03C,75FF ,F800,00F4,7561 ;%g}gg SC_KL.20] > MAXIMAL EXPONENT
38160 ; :
38161 ALU_K[.40001, RCR151_ALY, * STORE BIAS IN R15
U 1561, 0018,0D38,B8180.FAF8,0000, 1908 :gg}g% SIGNS? ; BRANCH ON SIGN AND ZERONESS
338164 H H
*38165 =00 * BRANCH ON D31 AND D NE 0
38166 00 :
38167 b_0.RCLT11_0 : SRC IS O
U 1908, O0F03.003C.0180.F988,0000.190F ;gg}gg 10 Jz\éRITE DEST 0
:38170 CVTIH.1:D_DAL.NORM, * NORMALIZE SRC
:38171 ST _SC~SHF . VAL, ; ADJUST EXPONENT FOR LEADING 0°'S
+38172 LAB_RCR153,
U 19DA, CE00,003C.0180,.FA78,008(C,R563 ;gg};z J/CUTIH.2
138175 ;
38176 D_0-D * NEGATE INTEGER
U 1908, 081F,2000.0180.FA78,0000,1562 -38177 LAB_RER153 : LATCH EXPONENT
217 oo
38180 ALU._LA.OR.KC.80007. * SET SIGN BIT IN EXPONENT
U 1562, 0018,0030.4580.FAF8,0000. 19DA :37-’3}35 RCRTSI_ALU,J/CVTIH 1
138183 :
238184 CVTIH.2:ALU LA.OR.KLSC].RLR15] _ALU, * RiS GETS EXPONENT
U 1563, 0518.,0030,1D80,FAF8,0000.1564 :gg}gg OK/CEFT * GET RID IF HIDDEN BIT
-38187 :
38188 ALU D.OXTCWORD],D_ALU, * D GETS LONG FRAC1
38189 > Q GETS INTEGER
U 1564, 0803,403C.,01E0,FA78.0000,1566 ;gg}g? U&a “RIR15] * LATCH EXPONENT
:38192 :
38193 ipCT03 D, ¢ WRITE IDCTO] WITH LONG FRAC1
U 1566, 081D,2000.C180,3C00,0000,1568 "%3}3‘5’ ALU_@-D.D_ALU * D GETS HIGH WORD OF FRACTION
138196 :
138197 ALU D+LB.Q _ALU,D_O, : Q GETS LONG EXP
U 1568, OF0D,0014.01C0,F980,0000.,156A ;gg}gg RCLTOI_ALU™ : AND SO DOES RCO
3820 :

: 0 .
238201 CvT116.3:10CT1] D,RCCT1I_D,D_Q,
U 156A, 0C01,003r,C580,3D088,0000,1880 ;38202 J/WRITE.G




U 1570,

Z2-£S0AA~124.0
: PIW124.MCR 600°1204]
. GANDH .MIC [600,1204]

U 1982,

lu 1983,

lu 156E.

U 1571,

U 1A11,

U 1A15,

U 1572,

0001,003C,418C,F988,0114,856E

0010,0038,01C0,F910,0000,19F8

0803.603C.C580,3C00,0000,1570

OF1D,2020.C1€0,3€00,0000,1571

0019,2¢30,81C0,F800,0081,1A11

0010,0038,C1F8,3D018,0880.BA15

0818,0038,1080,F800,0000,1572

081€,9214,0180,F980,0000, 1BBE

; GANDH .MIC [600,1204]
MICRO2 1L (03)
G & H floating point

LR TN N YR R S X

CVTFH. 00 IDCT1] D

G & H float 14 3 12
oati 1n -
14-Jan-8 n? po

: CONVERT H FORHAT FLOATING POINT

TOC

=;END

=0xx

<END

n-82 Fic
VAX11/780 Microcode :

G & H floating point

che 5 Frame J

PCS 01, FPLA OE, WCS1 S

: CONVERT H FORMAT FLOATING POINT''
ENTER HERE FROM CVTFG=INSTRUCTION,

FOR CVTFH, WITH OPCODE 98FD. WE HAVE:

hslg “ﬂ-i g;g‘lPACKED OPERAND ,
FOR CVTDH, WITH OPCODE 32FD, WE
RC2 = LONG EXP

RC3 = LONG FRAC OF SRC

:wBRANCH ON IR<1>

QK/LEFT2,S1/ZERO,
FE_sC~k[.803],
CLR.UBCC

ALU D,RCET13 ALU,
sD_3S.J/CVTFR.00

1
Q_RCLCT2], :
J7CVTDH

Ve Ve Ve Ve Ve N

Se

Ve Ve %

ALU_Q.ORT{WORD],D_ALU

ALU Q. XOR D.Q_ALU, :
lI)D(l;f()] :

Q_Q.0R.K[.4000].
SC_FE,
SCTNE.O?

o Ve Ve Ve

8RANCHO\ISCNEO

ALU_RCCT3],CHK.FLT.OPR,
IDCTOI_D, SC SC-FE.Q_0 H

e %o

J1xx
D_KCSC]

ALU D.SXTLBYTEJ+Q,
RCLTOJ_ALU,
D_ALU,EALU?

e Ve %o %,

= EXPONENT,
HAVE :

CVTFH

GET RID OF OVERFLOW AND HIDDEN BIT
SUBTRACT F-BIAS OF .80

CHECK FOR NEGATIVE EXPONENT

CLEAR RCLT1]

SD GETS SIGN

CVIDH
Q GETS LONG EXP

CLEAR OUT ID1
D GETS FRAC1

Q GETS HIGH WORD OF FRACTION PART
STORE FRACT1 IN TO

ADD IN BIAS
GET UNBIASSED EXPONENT
IS SRC = 0?

CHECK FOR -0

MAKE IT A (LEAN O

GET EXPONENT

ADD IN EXPCNENT
STORE LONG EXP
TEST SIGN

Page 975




K 12

ZZ-ESOAA-124 0 . GANDH .MIC [600,1204] G & H flo at1n? p01n14- 82 Fiche S Frame K12 guen
;. PIW124.MCR 60012041 MICRO2 1L(03) 14-Jan-8 30:16 VAX11/780 Microcode : PCS 01, FPLA QE, WCS124 Page 976
: GANDH .MIC [600.1202] G € H floating point : CONVERT H FORMAT FLOATING POINT
;38253 : H
.38254 =1110 ;BRANCH ON SS
238255 21110 H
238256 CVTFH.2:ALU RC[TO] NSZ_ALU, uono : SET CONDITION CODES
ju 1BBE, 0010,4038,0180,F900,0060, 1880 ;333%% J/WRITE.
> 38259 21N :
;38260 5_D.OR.K[.8000],RCLTOI_ALU, ; STORE LONG EXP IN RCO
U 1B8F, 0819,0030,4580,F980,0000,18BE ;38261 J7CVTFR.?2
;38262 =.END
;38263 = ;00 :
:38264 CVTDH: CLR.SD&SS.
238265 D _RCLT3], : GET LONG FRAC
U 19F8, 0810,0039,0187.F918,0000,088E :gg%gg clu. J7UNPK ; UNPACK THE DOUBLE OPERAND IN <Q.D>
;38268 =01 ;01 : SRC =0
:38269 0_0.0.0, : WRITE ZERO
[u 19F9, 0F00,003C,01F8,F800,0000,190E :382;? J7WRITE .DEST.0
:38272 : RETURN WITH:
;38273 : SC = BIASSED EXP
;38274 : RCS = UNPACKED FRAC <MS>
; 238275 : D = UNPACKED FRAC <LS>
:38276 : SS= SD = SIGN
238277
;38278 =10 10 : SRC IS NON-ZERO
:38279 IDUOJ : STORE FRAC <AMS>
U 19FA, 0F10,0038,C1C0,3D28,0000,1573 ;38280 Q RCCTSJ D_0
;38281 =:END
238282 : :
;38283 RCLTO]_aQ,
U 1573, 0001,203C,4180.F980,0084.8578 :gg%gé SC_SC-RC.80] : UNBIAS THE EXP
+38286 : ;
U 1578, 0018,0038.81C0,F800,0000,1579 ;ggggg Q_k[.4000] : H-FORMAT BIAS
: 38289 H :
U 1579, 0818,0038,1D80.F800,0000,157A :ggg’?? D_kCsc] ; D GETS OLD UNBIASSED EXP
238292 H :
:38293 ALU D.SXTCBYTEJ+Q, ; NEW BIASSED EXP
138294 RCLT6I_ALU, ; STORE IT IN RCé
U 157A, OF1E.8014,01F8,F980,0000,19C9 ;38295 D _0.0_0, J/CVTGH.W




L 12
ZZ~ESOAA~124 0 ; GANDH .MIC [600,1204] GEH floattn? po1n1g- n-82 e 5 Frame L12 Sequence 978

; PIW124 .MCR 600,1204] MICRO2 1L(03) _14-Jan-82 VAX11/780 M1crocode : PCS 01, FPLA OE, WCS124 Page 977
: GANDH .MIC [606 12041 G & H floating point : H FORMAT UNPACK ROUTINE
gg%gg .TOC ' G & H floating point : H FORMAT UNPACK ROUTINE''
g% ;ROUTINE TO UNPACK H FORMAT FLOATING OPERANDS.
;38301 :INPUTS:
238302 RCO-T3 CONTAIN THE TWO INPUT OPERANDS
38303 . IR<2:1> = TYPE OF OPERATION BEING PERFORM4ED
238304 FOR EMODH, LOW 1S5S BITS OF RC6 = EXTENDER
:38305 STATE<1> SIGNALS EMODH(WHEN=1) OR NOT
;38306 ;OUTPUTS:
238307 RCO-IDLT3] = FRACTION PARTS
;38308 RC4 = OP1 EXPONENT
238309 . RC6 = OP2 EXPONENT
;38310 SS = SIGN1.XOR.SIGNZ2.XOR.IR<1>
;38311 R15 = OP2 EXP -OP1 EXP
;38312 FE = NABS OF LOW BITS OF EXPONENT DIFFERENCE
;38313 IF ONE OPERAND IS 0O, THE OTHER IS LEFT UNCHANGED
;38314 ;TEMPORARIES:
;38315 ; STATE<4> IS USED FOR LOOP FLAG
;38316 D.Q,.SC ARE USED FOR A VARIETY OF OPERATIONS.
:38317 SD IS USED
;38318 ;RETURNS:
38319 ; RETURN @ 1 IFOP1 =0 ,0P2 < 0
238320 RETURN @ 2 IF OP1 < 0, OP2 = 0
;38321 ; RETURN @ 3 IF BOTH OPERANDS ARE NON ZERO
'%gggg ; RETURN @ 4 IF BOTH OPERANDS ARE 0
'ggggg ;IN ADDTION TO UNPACKING, BOTH OPERANDS ARE CHECKED FOR -0
;38326 . NOTATION:
.ggggg ; BELOW, THE PIECES OF THE NUMBER IS REFERRED TO AS:
;38329 . + + +
38330 i OH | EXP |
;38331 + + +
;38332 i 1H i 0L H
;38333 + + +
;38334 i 2H I :
;38335 . + + +
;38336 ; ' 3H !
;38337 + + +
238338
;38339 UNPACKH:
238340 SC_K[.30] ; POINTER, X, TO OPERAND
U 1578, 0810,0038,7980,F910,0084,7580 ;gg% ALO_RCTT23,p_ALU
;38343 ;
;33344 ALJ D.ANDNOT .K[.80001,
U 1580, 0019,4024,4580,F800,0010,1581 .gggzg CLKTUBCC,WORD
;38347 :
;38348 O RCCTO0], ; GET LONG EXP
238349 SS SS. XOR ALU158SD_ALU1S, ; USE SIGN TO COMPLEMENT SS
U 1581, 0010,0038,C1C5,F900,0104,78CC 38350 FE K[ FFFF] ; SHIFT COUNT OF -1




22-£S0AA-124.0
: PIW124.MCR 600°1204]
. GANDH .MIC [600.1204]

U 18CC, 0C1B,6125.45F0,25A0,0191,1A64

U 18DC, 0000.003E.0180,F800,0000,C001

{U 180D, 0010,0038.01C6,3510,0080,D8EE

U 18DF, 0811,0030,4180,F930,1404,580D

U 18EE, 0C1B,6025,45F0,25B80,0191,1A64

U 18Fe, 0000,003€E,0180,F800,0000,0002

U 18FF, 0810,0038,0180,3530,0000,1582

U 1582, 0000,003E,1980,F920,0104,6003

: GANDH .MIC [600,1204]
MICROZ2 1L(03)
G & H floating point

38402

GEH loattn? po1n14-

M 12

14-Jan-82
: H FORHAT UNPACK ROUTINE

-82 Fiche 5 Frame M12 Se
VAX11/780 Microcode :

PCS 01, FPLA OE, WCS124

ALU_Q.0XTCWORD] . ANDNOT .K[. 80003, K éSO%A}E EXPONENT PART

Ve Ve Vs 0y 0,

=01100 ;01100
RCLT4]_ALU,
ng .uBCC,
Q_ID(SC),
§t FE.FE_SC,
CALL ,J/UNP.SUBR.2
=11100 ;11100
RETURN1
:RETURN WITH:
*BRANCH ON EMOD-BIT
=11101 ;11101
UNPACKH.1:SC_SC+1,
10D 1.
SBN/ADD . SUB,
J/UNPH1
;11111
=11111 STATE_STATZ.ANDNOT.K[.803,
LC_RCLT6].
ALD_D.OR.LC.D_ALU,
J/URPACKH. 1
=;END
=01110
UNPHT: ;01110
ALU_Q.O0XTCWORD] .ANDNOT .KL . 80001,
RC[.&J _ALU,
ctx T
Q_ID(SC).
FE_SC,
SCTFE.
CALL,J/UNP.SUBR.2
=11110 ;11110
RETURN2
;HRETURN AFTER UNPACKING ALL THE OPERANDS
211111 ;111N
ID(sSC) o,
) D_RCLTB]
= END
LC_RCLT4]
FETKCZERD],
RET

(YA TR YR TR TN TN ¥

Ve Ve Vg0,

CLOCK IT

D GETS OHEXP

Q GETS THOL

FE GETS X, SC GETS -1
IS OP2 = 0 2

CALL UNPACK SUBROUITNE

oP1 =0

NOT EMODH

POINT TO NEXT LONG EXP

STORE LAST FRACTION WORD

Q GETS LONG EXP
SD_ALU15,SS_SS.XOR.ALU15.XOR. IR1

EMODH

DON'T NORMALIZ. 2. OPERAND
LATCH LAST PIEC. OF MULTIPLIER
OR IN LAST 15 BI S OF M'PLIER

D GETS OLEXP

ACTUALLY NON ZERO

Q GETS THOL

FE GETS X, THE NEW OP-POINTER
SC GETS -1

STORE LOW FRACTION IN ID[T3]
D GETS EXPONENT 2

LATCH UP EXP1
NEEDED FOR NABS-FUNCTION

79
Page 978




N 12
GeH floatm? pomM- Jan=-82 . Fiche 5 F-wme N12 eguen
14-Jan-82 0:16 ~ VAX11/780 Microcode : PC 91, FPLA OE, WCS1
: H FORMT UNPACK ROUTINE

Z-ESOM-1 24. 0 : GANDH .MIC [600,1204]
: PTW124.MCR 600,1204) MI CROZ 1L(03)

Page 979
: GANDH .MIC [600.1204] G 2 H floating point

;38403 H ;
;38404 =0 JBRANCH ON ALU Z-BIT
;38405 ;0 ; OP2 IS NOT ZERO
:38406 UNP.SUBR.2:
238407 EXPECTS:
;38408 D = OQHEXP
:38409 Q = THOL
.gg‘z]'? : EE = X1= ARGUMENT POINTER (.30 OR .32)
238412 ALU_D.ANDNOT.KL.FFFF],D_ALU, ;s ISOLATE UPPER 16 BITS OF FRACTION
;38413 FE_SC., ; FE GETS -1
;38414 SC_FE. ; SC GETS X
;38415 1?, ; WAS EXPONENT 0 ?
U 1A64, 0819,0124.C1°7.i800,0181,1A6C %gﬂg J/7UNP.SUBR.3
;38418 21 s 0P2=0
. 38419 ALU RCLT2],CHK.FLT.OPR, : CHECK FOR -0
238640 22,08 ID[USTACKJ ; POP STACK ONCE
U 1A65, 0015,0138,81F0,2D10,0800,1A74 ;38421 J/UNP.SUBR.7 : TEST OP1 FOR O
238422 =:END
238423 H ;
;38424 =0 ;BRANCH ON ALU Z-BIT
;38425 :0
;38426 ;. ENTER HERE FROM U\PACK1-ROUTINE
;38427 ;s EXPECTS: FE = -1
;38428 ; SC=X
;38429 UNP.SUBR.3:
238430 ALU_Q.0OXTCWORD].OR.D, s ASSEMBLE OHOL
;38431 RC ("C) ALU.RIGHT, SI/FUL- s SHIFT IN HIDDEN BIT
;38432 Q A!U.RIGHT : IN CASE OF DOUBLE SHIFT
:38433 D¢, : D GETS THOL
;28434 STATE?7-4?, . TEST NORMALIZE-BIT
U 1A6C, OC5F,7630,03C.. °838,0000,1BE7 %gzgg J/UNP.SUBR.4 s FIRST OR SECOND PASS ?
;38437 21 oP IS 0
;38438 ALU RC(SC), GET OP1 LONG EXP
;38439 CHKLFLT. OPR CHECK FOR -0
U 1A6D, 0010,003A,0180,F330,0800,0010 ;38440 RETURNL10J
;38441 =;END -
;38442 : :
;38443 =0111  ;BRANCH ON STATE<7>
;38444 ;0111 :
:38445 NP, SLBR 4:ALU_N,RC(SC) _ALU.RIGHT, ; STORE OHOL (SHIFTED TWICE)
238446 SI/MUL®, ; SHIFT IN OVERFLOW-BIT
;38447 SC_FE. ; SC GETS -1
;384438 FETSC+1, ; FE GETS X+1
U 1BE7, 0041,203C,0300,F838,0181,D583 ggzlsog J/ONP.SUBR.S
238451 ;11 H
238452 SC SC+1, s SC GETS X+1 FE STAYS AT -1
;38453 ALD D. ANDNOT K[.FFFF1,D_ALU, ; D GETS
U 1BEF, 0819,0024,C180,F800,0080,D584 %gzglse END J/UNP.SUBR.




8 13
ZZ-ESOAA=-124.0 . GANDH .MIC [600,1204] GeLHT tm? poinl4é-Jan-82 Fiche
;. PTW124.MCR 600,1204] MICRO2 1L(03) 14~Jan~8 30:16 VAX11/780 Microcode :
: GANDH .MIC [600,1204] G € H floating point : H FORMAT UNPACK ROUTINE
: 38456 :
238457 UNP. SUBR'S: SC_FE :
+38458 FE sc+x[ FFFF] :
U 1583, 0819,0024,C180,F800,0185.9584  :38459 ALD_D.ANONOT .KE.FFFFJ,D_ALU :
: 38461 : :
238462 UNP.SUBR.6:Q_RC(SC). :
U 1584, 0010,0038,05C0,F830,0084.8585 %&3 SC_ST-k[.1] :
;38465 H :
:38466 ALU_Q.OXTCWORDJ.OR.D, :
238467 0_alv, ;
:2846P Q_ID(SC), :
;38469 FE_SC. :
[u 1585, 081F,6030,01F0,2400,0181,1586 :ggz;? SC_FE :
238472 :
;38473 D DAL. SC H
;38474 15[793 :
;38475 Q_LC, H
lu 1586. 0D10,0038,E5C0,3C00,0181,1588 .-33344;9 ST_FE.FE_SC :
:33344;3 ib(sO b :
;38480 ALU_Q.ANDNOT .K[C.FFFF], ;
;38481 D ACU, :
U 1588, 0819,2024,C180,3400,0080,D58A ;38482 st_ sC+1 :
- ;38483
;38484 : :
U 158A, 0000.003C.01F0,2400,0000,158C ;38485 Q_ID(SC) :
T ;38486
;38487 :
-38488 ALU Q.0XTCWORD].OR.D,D_ALU,
;38489 B[T9J :
U 158C, 081F,6030,E5F0,2C00,0181,158E ;%g? st FE.FE_SC :
: 38492 H :
238493 IDCT93 D :
;%8;. D DAL ¥ :
U 158€, 0D00.003C.ESE0,3€00,081,1590 :ggzgg st FE.FE_SC :
238498 - :
+38499 RC(SC) D,
U 1590, 0C01,003C,01F0,2438,0000,1591 :%gggg 0_0,0_ID(SC) :
;38502 :
:38503 FE SC.SC_FE, :
+38504 ALO_Q_ANDNOT .KC.FFFF1,D_ALU,
U 1591, 0819,2024,C1€0,F800,0181,1592 ggggg QD :

5

Frame B13 Se ce 981

PCS 01, FPLA OE, W(CS124

SC GETS X#1
FE GETS =2
D GETS 1H

Q GETS 2HIL
SC GETS X

ASSEMBLE 1L WITH 1H
D GETS THIL

Q GETS THOL

FE GETS X

SC GETS =1 OR -2

SHIFT THIL RIGHT

SAVE THIL IN T9

Q GETS 2HIL

SC GETS X, FE GETS -1 OR -2

STORE THIL (SHIFTED)
ISOLATE 2H

D GETS 2H

SC GETS X+1

Q GETS 3H2L

Q GETS THIL

SC GETS X+1, FE GETS -1 OR -2

SAVE 2H2L IN T9
D GETS 2H2L (SHIFTED)
Q GETS 2H2L

SC GETS =1 OR -2, FE GETS x+1

STORE 2H2L (SHIFTED)
Q GETS 3H2L

SC GETS =1 OR =2
Q GETS 2H2L

Page 980
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c 13

ZZ-ESOAA-124.0 ; GANDH .MIC [600,1204] GE&H floatin? poinl4-Jan-8¢ . Fiche 5 Frame C13 Sequence 982
; P1W124.MCR 600712041 MICRO2 1L(03)  14=-Jan-82 15:30:16  VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 981
: GANDH .MIC [600,12042 G & H floating point : H FORMAT UNPACK ROUTINE

: 38507 : H

138508 D_DAL.SC,

138509 ST_FE, : SC GETS X+1

138510 FEKL.FFFF], : FE GETS -1

138511 STATE1?, : BRANCH ON EMODH-BIT
u 1592, 0DO0,173E.C180,F800,0185,6011 ;ggg}g RETURNC113

138514 ; :

:%gg}g =0 :GBRANCH ON ALU Z-BIT
U 1A74, 0000,003€.0180,F800,0000,0002 Eggg}g UNP. SUBR. 7 :RE TURN2 : OP2 =0, OPI NEO

+38519 ;1 ;

38520 ALU_RCLTOJ,CHK.FLT.OPR, * CHECK FOR -0
[u 1A75. 0010,005A.0180.F900,0800,0004  -38521 RE TORN4 : BOTH OPERANDS ARE 0

;38522 =;END

T e e ey




12-£S0AA-124.0
: PTW124.MCR 600.1204]
: GANDH .MIC [600,12041

1A80,

1A82,

1593,

1594,

1595,

1596,

1598,

1599,

159A,

0810,0038,C5F0,2D08,0000,1593

0013,0010,0180,F980,0010,1A80

0019,2024,€1C0,F809,0000,159

081F,4030,C1F0,2C00,0000,1595

0€10.0038,¢5C0,3D08,0000,1596

0019,2024,€1€0,F800,0000,1598

001F ,4030,0180,F988,0000,1599

0810,0038,01E0,F900,0000, 159A

0019,2024,€1€0,F800,0000,15%98

; GANDH .MIC [600,1204]
MICROZ 1L(03)
G & H floating point : H-F

38577

D13

G H floatvn? pomM-Jan -82 Fiche S Frame D13 Sequence 983

14-Jan-82 16 VAX11/780 Microcode : PCS 07, FPLA OE, W(CS124 Page
ORMAT FLOATING PACK-ROUTINE
.TOC ' G & H floating point : H-FORMAT FLOATING PACK-ROUTINE'’
'INPUTS:
: RCO-IDT1 = DST, ROUNDED AND SHIFTED LEFT ONF BIT BEYOND
: NORMALIZATION I.:. THE HIDDEN BIT IS ALREADY
H LEFT OF THE MSB.
: ALU CARRY TELLS WHETHER THIS
: RESULTED IN A CARRY OUT OF THE LEADING DIGIT
: LC = RC6 = DST EXPONENT, BIASSED
H ENTER WHILE BRANCHING ON ALU CARRY
sOUTPUTS:
H RCO-ID1 = PACKED H FORMAT EXPONENT
; RC6 = DST EXPONENT, BIASSED
: CHECKS FOR OVERFLOW AND UNDERFLOW
.RETURN
H RETURN10
=0= BRANCA ON (31
0 . NO CARRY
PACKH: D _RCCT1], ; D GETS 2H2L
Q_IDLT1], ; Q GETS 3H3L
J7PACKH. 1
1= . CARRY PROPAGATED ALL THE WAY
ALU 0+LC+1,RCLT6]_ALU, ; INCREMENT EXPONENT
END CLKZUBCC, J/7PACKH
PACKH.1:; ; NOW WE FACK FRACTION WORDS TOGETHER.
ALU_Q.ANDNOT.KL.FFFF], ; ISOLATE HIGH 16 FRACTION BITS
a_Alu : Q GETS 3HOO

ALU_D.OXTCWORD].OR.Q, ASSEMBLE LONG FRAC1

Ve Se N,

p_ALU, D GETS 3HOL
Q”IpCT0] Q GETS THIL
inCT13_D, : UWRITE LONG FRAC3, 3H2L
D_a, * D GETS 1HIL
a-RCCT1] *Q GETS 2H2L

ALU_Q.ANDNOT.KL.FFFF],Q_ALU : Q GETS 2HOO

ALU_D.OXTCWORD].0OR.Q, :  ASSEMBLE 2H1L
RCLT1I_ALU : STORE IT IN RC1
a_p, : Q GETS 1HIL
D-RCLTO] : D GETS OHOL

ALU_Q.ANDNOT.KL.FFFFJ,Q_ALU ; Q GETS 1HOO

982




U 1598,

U 159C.

U 1BFE,

U 1BFF,

U 159F,

72-ES0AA-124.0
: P1W124 MCR 6001204
. GANDH .MIC [600,1204]

U 1597,

U 18E6,

U 18€7,

MICRO2

081F,4030,01E0,F800.0000,159¢C

0810,5238,C180.3030,0010, 1BFE

0019,3724,C1C0,F800,0000,1597

0819,0030,4580,F800,0000, 1BFE

0000,003C,0180,F800,0000,18E6

0000.,0D3C,0180,F800,0000,19D6

081F,5830,0180,F980,0000, 15A3

0F03,003C,3DF0,2D80,0000, 1585

; GANDH .MIC [600,1204]
1L(03)
G & H floating point

E 13
GEH floatvn 1n14-Jan~82
14=Jan-82 ? po

: H-FORHAT FLOATING PACK-ROUTINE

éLg.D.OXT[UORD].OR.O.D_ALU.

ipCT0J D,
D_RCLTB],
CCK.UBCC,WORD,
EALU?

=1110 : BRANCH ON SS=FF
11110

PACKH.2:ALU_Q.ANDNOT.K[ .FFFFJ,Q ALY,

STATE3?,J/PACKH.3
21111
ALU_D.OR.KC.8000],D_ALU,
J/PKCKH. 2
=;END
=0111 311?3ANCH ON STATE3
PACKH.3:SIGNS?,J/PACKH. 3A
;1111
SIGNS?,J/POLYH. X
*  BRANCH ON D<31>
=110  :110
PACKH.3A:ALU_D.OXTLWORDJ.OR.Q,

RCCTOI ALU.D _ALU,
ALU?,J7PACKH- 4

111

Q_IpCPSL],
D-0,ALU_0(A) ,RCLTOJ_ALU,
—-END J7FL .UNBER

VAX11/780 Microcode :

LR XN T N

Fiche S Frame E13 Sequence 984
PCS 01, FPLA OE, W(CS124
D GETS 1HOL
Q@ GETS OHOL

D GETS BIASSED EXPONENT
CLOCK ALU-N-BIT ON BIT15
TEST SIGN-BIT

Q GETS 0HOO
BRANCH ON STATE3

NEGATIVE
OR SIGN-BIT INTO EXP

NOT POLYH,CONT INUE
BRANCH ON EXP<31>

POLYH

ASSEMBLE LONG EXP
STORE IT IN RCO
TEST FOR OVERFLOW

UNDERFLOW
GET PSL TO TEST FU-BIT

Page 983




Z-ESOAA-1 24.0

U 15A3,

U 15A7,

U 15AB,

lu 1585,

{u 158D,

U 158F,

0010,403A,0180,F900,0060,0010

0F03,003C,3DF0,2080,0000,1585

0018,0038.0180,F988,0000,12B4

0003,003D.C180,3D88,0000,12AE

0003,003E ., C5F8,3C00,0060,0010

0018,0038,F580,F988,0000, 1284

. GANDH .MIC C600 1204]
: PIW124 .MCR 600,1204] MICROZ2

1L(03)
. GANDH .MIC [600.1204)

G & H floating point

G & H floatin inl4-Jan-82
Taodanc8? 1530

=0011

F 13
30:16

* BRANCH ON ALU N-BIT

20011
PACKH.4:ALU_RCCTO] ,N&Z_ALU,
WORD -

'01 01

FL.UNDER:RCLT1] _ALU,ALU_O(A),IDLTOI_D,

=1101

RETURN10
;0111

g 5DEESL3(A> .RCLTOJ_ALU
J7FL .UNBER :

;1011
RC[T?J K(.83].
J/FLOAT.FAULT

:0101
CALLLPSCFU.AJ
:1101

ALU_O(A) ,N&Z_ALU,
IDLT11_D.Q_07 RETURN10

111
RC[T?J_K[.AJ.J/FLOAT.FAULT

Fiche
VAX11/780 Microcode :
: H-FORMAT FLOATING PACK=-ROUTINE

LYY IR TR TR X} LR TR X}

Ve Ny O,

5 Frame F13

PCS 01, FPLA OE, WCS124

NO OVERFLOW

CLOCK N AMD Z ON RESULT
UNDERFLOW

GET PSL TO TEST FU-BIT
MAKE THINGS ZERO

TAKE FAULT

OVERFLOW
RCT7 GETS OVERFLOW FAULT CODE

MAKE MORE THINGS ZERO
SEE IF FU-BIT IS SET

FU NOT SET IGNORE UNDERFLOW
SET THINGS TO ZERO
FU SET TAKE FAULT

Sequence 985
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27-ESOAA-124.0
; PTW124.MCR 60012041
: GANDH .MIC [600.1204)

U 148A,

U 149A,

U 142E.
U 186E,
U 187E.

U 1A21,

U 1A31,

MICRO2

0000,003D,1980,F800,1404,7950

F000,003F ,01F0,F847,0000,1400

0F00,003C,4180,F990,0000, 186E
0000,003p,0180,F800,0000, 1862
0000,003C,1980,F800,1404,7A21

0000,003p,0180,F800,0000,1950

0810,0088,0080,F900,0000, 18D4

; GANDH .MIC [600,1204]
1L(03)
G & H floating point

: 38644
38645

;38680

G £ H floati inl4=Jan-
14-Jan-82 n? po

G 13
30:16

.T0C ' G & H floating point
sHERE FOR *~x=x AND *-MEMORY

:ENTER HERE WITH SRC OPND IN RCO-ID1
SAND DST OPND IN RC2-ID3

168A:
STATE_K[ZERO],
CALL ,J/ADDH.ROUT INE

149A:

WRITE.G.DEST.J/WRG
=;END

csHERE FOR »-REG
cENTER WITH SRC-OPERAND IN RCO-~ID1
SAND WITH DST-OPND IN LA, R(PRN),ETC.

142E: RC[TZJ _LA,
KC.8017
D_O0
. O* L
=0*11~ CALL,J/HUGE.REG.READ.1
STATE_KLZERO]
=;END
;0xxxx
=0xx*x CALL,J/ADDH.ROUTINE
JTxxnx
TRAP, ACCC11,
D_RCLTO],
J7HUGE .REG.WRITE. 1
=;END

Ve e %o N

Ve %e Se %o N,

82 Fiche 5 Frare G13
VAX11/780 Microcode :
H~FORMAT FLOATING ADD AND SUBTRACT

: H-FORMAT FLOATING ADD AND SUBTRACT'’

Se ce 986
PCS (1, FPLA OE, UCS134

FIND SOMETHING BETTER TO DO
CALL ADD H-FORMAT SUBR.

RC2 GET OP2 LONG EXP
CONSTANT FOR FINDING REG #
NEEDED FOR REG-ROUTINE

READ 2. OPERAND
NOTHING TO DO
CALL ROUTINE FOR ADDING

RESET THE ACCELLARATOR
D GETS RESULT LONG EXP
STORE RESULT
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|
H 13 I
27-ESOAA~-124.0 ; GANDH .MIC [600,1204] G&H flo atm? pom1 -Jan=-82 Fiche 5 Frame H13 guenc :
: PTW124.MCR 60012041 MICRO2 3L (03) 14-Jan-8 30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 986
: GANDH .MIC [603,1204] G € H floating point : H-FORMAT FLOATING ADD AND SUBTRACT
;38681 =000 .000 :
238682 ADDH. ROUTINE.
238683 CLR.SD&SS s INITIALIZE SS AND SD
;38684 ALU_RCLTOJ ,N&Z_ALU.VEC_O.WORD, - CLEAR V AND C OF PSL
U 1950, 0010,4039,0187,F900,0050,157B ;38685 CALL, J/LNPACKH
;38687 ; RETURN WITH RC2-1D3 CONTAINING DESTINATION
;38688 : IN PACKED FORM
:28689 =001 ;001 ¢ SRC =0
: 38690 ALU RCLT2] N&2Z ALU V&C_O,WORD, ; SET CONDITON CODES ON DST
38691 p_ALU,0_IDET2] : D GETS LONG EXP, Q GETS LONG FRAC1
U 1951, 0810,4038,C9F0,2D010,0050,1636 '%328% 7SHIFT H
;38694 JRETURN WITH RCO-ID1 CONTAINING SRC IN PACKED FORM.
;38695 ;010 : DST =0
;38696 =010 D RCLCTO], ; D GETS SRC LONG EXP
ju 1952, 0810,0938,0180,F900,0000,1822 ,ggggg IR1?, J/ADDG.8 : TEST FOR ADD OR SUBTRACT
38699 :RETURN WITH:
38700 =EXP2
;38701 LC=EXP1
;38702
;38703 =011 ;0N . BOTH OPERANDS NON ZERO
38704 ADDH.00: : ENTER HERE FROM POLYH
;38705 ALU_D-LC,RLR15]_ALU, . GENERATE EXP2-EXP1
38706 CLK! USCC. s CLOCK IT
;38707 SC_ALU, ;
;38708 FE_KCZERO], s USE IN NABS-FUNCTION BELOW
U 1953, 0011.,0000,1980,FAF8,0196,759D .gg;?g J/ADDH. 01
;38711 ; BOTH OPERANDS ARE 0
;38712 .‘ CLEAR OUT DIRTY 0°'S
;38713 =100 ;100 ;
;38714 ALU_ O(A) NZZ ALU.VEC_O, : SET PSL Z2-BIT
;38715 D 0,00 kC.30],
U 1954, 0F03,003C,79F8,F800,00D4,7632 38716 J7CLEAR. DIRTY 0
o oo
;38719 ADDH.01: FE NABS (SC-FE), ; FE GETS NABS OF EXP DIFFERENCE !
;38720 U K[.30],sC ALU . FOR POINTING TO OPERANDS !
;38721 LAB_R[R15], s LATCH EXPONENT DIFFERENCE i
U 159D, 0018,1838,7980,FA78,0182,F5C3 gg;%% ALU’.J/ADDH 10 ; TEST RESULT OF EXP2-EXP1 :




U 15C7,

U 15CB,

U 148E,

U 148F,

7Z-ESOAA-124.0 :
: PTW124.MCR 60012041
: GANDH .MIC [600,12041

0F00,123C,0580,F800,0084, 388E

0803,1228,0580,F800,0084,3846

OFOF ,1200,0D80,FAF8,0084,348E

0010,0038,0180,F980,0000, 188E

0010,0038,0183,F980,0000, 188F

; GANDH .MIC [600,1204]
MICRO2 1L(03)
G £ H floating point

;38724
;387

;38742
;38743
;38744
;38745
;38746
;38747
;38748
;38749
;38750
;38751
;38752

113
GEH floatin? poinl4é-Jan=-82
14=-Jan-82 15:30:16

=0011
ADDH.10:

=;END
=1110

=;END

VAX11/780 Microc
: H=-FORMAT FLOATING ADD AND SUBTRACT

:OOB¥ANCH ON ALU Z AND N-BITS

. 001
SCUSC.OR.K[.1J.

0.0,
EALU?,
J/ADDH. 100

0

sc SC.OR.K[I1J'
ALD -1,D_ALU.
EALD?,J/ADDH. EQUAL

1011

ALg.o-LB.Rcm S1_ALU,

D_0,
ST_SC.OR.kL[.3],
EALU?

* BRANCH ON SS—FLIP FLOP
1116

ALU_LC,RCLT6]_ALU,
J/ADDH. 100

)11
ALU_LC,RCCT6I_ALU,
SGN/NOT.SD,
J/ADDH. 101

Fiche
de

“e %o %o O

S Fframe I13 Seguence 988
: PCS 01, FPLA OFE, WCS124

ALIGN SRC-OPERAND
INITIALIZE FILLER

NEGATE SRC IF ANY
D GETS FILLER
EXPONENTS ARE EQUAL

NEGATE EXP DIFFERENCE
INITALIZE FILLER

ALIGN DST-OPERAND

TEST FOR ADD OR SUBTRACT

RC6 GETS LARGEST EXP

RC6 GETS LARGEST EXP
SUBTRACT, SO COMPLEMENT SIGN
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J 13
17-ESOAA=124.0 : GANDH .MIC [600,1204] G¢H floatin? poinl4=-Jan-82 . Fiche 5 Frame J13 Seguence 989
: P1W124 .MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 988

: GANDH .MIC [600,1204] G & H floating point : H-FORMAT FLOATING ADD AND SUBTRACT
;38753 : M
;38754 =001110 ;BRANCH ON SS
;38755 ;001110 ; ADD
:38756 ADDH.100:IDLT9] D. : T9 GETS 0 OR -1
;38757 ALU D,RTLT4] ALU,
U 188E, 0001,003D,ES80,3DA0,0000,15C4 ;gg;gg CALL,J/7ALNPOSH
;38760 =001111 ;001111 ; SUBTRACT
;38761 ADDH.101:Q_ID(SC), : GET LOWEST FRACTION BITS
: 38762 LCCRC(SC), ; AND THE NEXT LOWEST ONES
;38763 sC_sC-k[.1], ; DECREMENT POINTER
{u 188F, 0000,003D,05F0,2430,0084,B5C1 ;gg;gls» CALL ,J/ALNNEGH ; DOES A RETURN10
;38766 ;RETURN WITH :
:%g;gg : RCO-ID3 ARE THE ALIGNED OPERANDS

238769 =011110 ;011110

;38770 ADDH.SUBR.0:SC_SC.OR.K[.31. ; SC GETS .33

;38771 ALU_O0+CC,CLK.UBCC, : CLEAR ALU CARRY
U 189€, 0013,0015,0D80,F800,0094,359E ;%g;;% CALC,J/ADDH. SUBR ; DOES A RETURN20

;38774 ; RETURN FROM NEGATING SMALLEST NUMBER

:38775 ; WITH: D = -1, THE FILLER CHARACTER

;38776 : SC = POINTER TO MS FRACTION

;38777 =011111 ;011111 :

;38778 SC_SC.OR.kK[.11], : POINT TO FRACTIONS <L%>
U 189F, 0000,003C,0580,F800,0084,388E ;gg;gg J/ADDH. 100 : ALIGN FRACTION

;38781 =111110 ; RETURN FROM ADDH.SUBR

;38782 111110 :

;38783 SC_KLZERO], ; INITIALIZE SHIFT-COUNT
U 188E, 0000,003C,1980,F800,0084,75A5 ;ggggg END 1/ADDH. 310




U 18‘060

U 1847,

U 1857,

U 1877,

U 18€0.

U 18E2,

U 18F0,

Z22-ES0AA=124.0 : GANDH .MIC [600,1204)
: PTW124.MCR 60012043 MICRO2
: GANDH .MIC [600,1204]

0000,003C.E580,3C00,0000,189€

0000,003D,05F0,2430,0084,85C1

0013,0015.0D80,F800,0094,359€

0000,033C,7980,F908,0084, 78E0

0000,003D ., C5F3,2D08.,0000,15C1

0000,003C,1980,F800,0084,75A5

0000,003C,1980,F800,0084,75A5

G&H
1L(03) 14~-Jan-82

G & H floating point

: 38786

: NO ALIGNMENT IS NECESSARY
=00*110 ; BRANCH ON SS-FF
:00%110

ADDH. EQUAL : IDLT91_D,J/ADDH. SUBR.0

=01#111

=111

=;END

=0*xQx

=0nxlx

=Tax(Qx
=;END

:00+111
Q_ID(SC),
LT_RC(SC),
SCTSC~KC.11,
CACL . J/ALNNEGH

loatln?spo1n14- Fiche 5 Fframe K13 Sequence 990
VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 989
: H=FORMAT FLOATING ADD AND SUBTRACT

; ENTER HERE IF EXPONENTS ARE EQUAL

AND THE NEXT LOWEST ONES

1 GET LOWEST FRACTION BITS
* DECREMENT POINTER

gETURngITH RCLTOJ-IDLT1] NEGATED

01.111

SC_SC.OR.KL.33.
ALD_0+LC.CLK.UBCC.

CALC J/ADDH. SUBR

211N

i)
c37?

;0**0%
LC_RCLT1],
SGN/NOT.SD,
Q_IDCT1],

CALL ,J/ALNNEGH

sOxxlx

SC_KLZERO].
J/ADDH. 310

;1 xx0x

SC_KCZEROJ,J/ADDH.310

;. MAKE SC = .33
; CLEAR ALU CARRY

*  POINT TO KCO-ID1
: TEST FOR BORROW

;. COMPLEMENT DST-SIGN

* INITIALIZE SHIFT-COUNT

*RETURNTO FROM ALNNEGH-ROUTINE

.
L4

-
l




22-ES0AA-126.0
: PIW124.MCR 60012041
: GANDH .MIC [600.12041]

U 159€, 0000,003C,3180,F800,1404.55A0

U 15A0. 0810.0038.09F0,2430,0084,B5A1

U 15A1, 0C01,033C,01F0,26F8,0000,1A81

U 1A81, 081D,0014,0180,FA78,0010,15A2

U 1A83, 081D,0010,0180,FA78,0010,15A2

; GANDH .MIC [600,1204]
MICRO2 1L(03)
G & H floating point

G&H

14-Jan-82 :30: VAX11/780 Microcode :
: H-FORMAT FLOATING ADD AND SUBTRA(CT

;38824 ADDH.SUBR:
;38825 EXPECTS:
> 38826 : RCO-ID3 ARE THE ALIGNED OPERANDS
.38827 . SC = .33 0R .31
:38828 ALU CARRY WST BE CLEAR
>38829 .
;38830 . RETURN20
> 38831
> 38832 K
> 38833 STATE_STATE.ANDNOT .K[.40]
>38834
> 38835 H :
238836 ADDH.SLBR 1:
:38837 Q_ID(SC), ;
>38838 D_RC(SC), :
> 38839 ST_SC-KL. 221 :
. 38840
238841 :
238842 R[R1SJ _D. :
> 38843 D_Q :
238844 Q” ID(SC) :
538845 312 :
238846
>38847 :
;38848 =0« BRANCH ON ALU C31
;38849 ;0% :
:38850 D_D+a, :
> 38851 LAB R£R1SJ :
538852 CLKTUBCC H
$38853 J/ADDH. 153
> 38854
> 38855 1= :
238856 D D+Q+1, :
:38857 LAB R[R1SJ :
> 3885 CLK UBCC ;
;38859 =;END ; :

t in14 5 1382
floatin inl4~Jan-
1523001

Fiche

S Frame L13
PCS 01,

Sequence 991
FPLA OE, W(CS124

CLEAR BIT 6 OF STATE

GET LOWER FRACTION (1 CP 3)
NEXT HIGHER FRACTION
POINT TO OP1

STORE IT IN R15

D GETS OP2 FRACTION

Q@ GETS OP1 LOWER FRACTION
CARRY ?

ADD LOW FRACTION PARTS
LATCH FRACTION PART
CLOCK CARRY IF ANY

ADD LOW FRACTION PARTS
LATCH FRACTION PART
CLOCK CARRY IF ANY

Page 990




2Z-ESOAA=126.0 : GANDH .MIC [600,1204]
: PTW124.MCR 600 1204)
: GANDH .MIC [600.12043

U 15A2. 0000,033C,A580,3430,0104,7A88

U 1A88, 0010,1614,3180,F838,1414,35DB

U 1ABA, 0010,1610,3180,F838,1414,35DB

{u 15D8, 0000,003C.0180,F800,0080,D5A0

U 15DF, 0000,003C,3180,F800,1404,55A4

{U 15A4, 0000,003E.1980,F800,0084,6020

MICRO2 1L(03)
G € H floating point

;38860
238861
;38862
- 38863
38864
;38865

138866
;38867
$38868

M 13
G £ H floatin inl4=Jan-82
14-Jan-82 ?s?go

ADDH.13:

=0»

=1011
ADDH. 14:

216

FE_KL.603,
IDTSC) D
LC_RC (3CJ,
c37?

F
VAX11/780 Microc
: H~FORMAT FLOATING ADD AND SUBTRACT

*BRANCH ON ALU CARRY

o’

ALU_LA*LC, RC(SC)_ALU,
CLK:UBCC,
STATE_STATE.OR.K[.403,
STATE?-47?,J/ADDH. 14

=
ALU_LA+LC+1, RC(SC)_ALU,
CLK.UBCC,

STATE _STATE.OR.K[.40].
STATE?~4?,J/ADDH. 14

4

:BR??CH ON STATE<6>

:10
SC_SC+1_,J/ADDH.SUBR. 1

211N
STATE_STATE .ANDNOT .K[ . 403

$C_KLZERO] ,RETURNL20]

Ve 0 % 0,

[ FETETRR)

Ve %o %, 8,

che 5 Frame M13
ode

: PCS 01,

FOR USE LATER ON

STORE RESJULT IN OP1 LOCATION
LATCH UP HIGHER FRACTION

WAS THERE A CARRY ?

ADD HIGHER FRACTIONS TOGETHER
CLOCK CARRY IF ANY
SET FIRST PASS BIT

ADD HIGHER FRACTIONS TOGETHER
CLOCK CARRY IF ANY
SET FIRST PASS BIT

NOW ADD TWO MOST SIGNIF. FRACS

ADDITION COMPLETE
CLEAR BIT 6 OF STATE

Seguence 992
FPLA OE, WCS124

Page 991




X

lu

Z7-ESOAA-124.0
: PTW124.MCR 60012041
: GANDH .MIC £600,1204]

15AS,

15A6,

1A7C,

1A7D,

15€8B,

15EF,

15A8,

15A9,

0810,0038,A582,F900,0114,75A6

0000,013C,C1F0,2030,0010,BA7C

0000,003C,0180,F800,008C,95AA

0001,323C,7580,F980,0094.,95€E8B

0810,0038,C5F0,2008,CN00, 15A8

0F03,003C,79F8,F980,00€E4,7632

0F01,203C,C180,3D88,0000, 15A9

0810,0038,C582, 5000,0000, 15A6

; GANDH .MIC [600,1204]
MICRO2 1L(03)
G & H floating point

GE&HTf
14~-Jan~-82

;28891
: 38892
;38893
: 38894
: 38895
: 38896

;38897

38898
130899
: 38900
: 38901
;38902
: 38903
;38904
: §89OS

N 13
oatm? po1n1l.-Jan-82

ADDH.310:
EXPECTS:

SC
SD = DST-SIN

cm'l'u. [ A TEFETETEY]

RC[""I CLK.UBCC

ADDH.311: ’.C RCLT6],
Q_IbCT03,
EKLU SC=FE. CLK.UBCC,

=0 :gRANCH ON ALU Z-8BIT

SC_SC+SHF.VAL,
J/ADDH. 36

:1
§C_sc+kC.203,
RCLTO3_Q.CLK.UB"C,
EALU?

BRANCH ON EALU Z-BIT

;101
b_RCCT13,0_IDCT13,
J7ADDH.312™

111

ALU_0(A) N&Z_AL
RCLTO] ALU D_ O 0 0
SC_KC.

J/I'LEAR DIRTY.0
=;END

ADDH. 312
IDCTO]_D
RCCT1]C Q
D_0

ibC113.D
b RCLTOI
A 311

J7ADDH. 311

l

VAY11/780 Hicrocode :
: H—FORHAT FLOATING ADD AND SUBTRACT

Ne Ve Ny be N,

iche 5 Frame N13 Sequence
PCS 01, FPLA CE, WCS124

ENTER HEF‘E TO NORMALIZE, ROUND AND PACK H-FORMAT

RCO-ID1 = NEW FRACTION, MAY BE UNNORMALIZED
R»[T6g = BIASSED EXPONENT

LOAD SS WITH DEST-SIGN
CLOCK FRAC O

GET READY TO ADJUST EXP
GET FRAC1

CLOCK NORMALIZE COUNT
FIRST LONGWORD 0 ?

SC GETS NORMALIZE COUNT

ONE MORE LONGWORD
CLOCK LEADING FRACTION BIT
IS ITALL 0 ?

GET NEXT TWO FRACTION WORDS

ALL FRACTION WORDS ARE O
RESULT IS O
RETURNT0 FROM THAT ROUTINE

WRITE FRAC]
WRITE FRACZ2

WRITE FRAC3
GET FRACT

993
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U

1Z-ES0AA-124.0
: PIW124 . MCR 600
: GANDH .MIC

15AA,

15AD,

1580,

15fB,

15FF,
1581,
1582,
1583,
1584,
1588,

1589,

158A,

£600,1204]

0018.0000,1DC0,F930,0080,D5AD

0000.003C ,A180,F800,0014.5580

€011,3210,C1F0,2DB0, 0000, 15F8

0D00.003C.0180,F800,0000,1581

0€00.003C,4D80,F800,0084,3581
0€01.,003C.0180,7980,0000, 156
0010.0038,01C0,F908,0000, 1583
0D00.,003C.C5F0,2€00,0000, 1584
0810.0038,(180,3008,0000, 1588
0000,003C,0180,F800,0000,1589

0€01.003C,01F8,F988,0000,15B8A

0010,0038,45C0,F908,0000, 1588

: GANDH .MIC [600,1204]
1204] MICRG2 1L(03)
1 G & H floating point

8 14
G £ H floatin 1n14-J
14~Jan~-82 ? po

'
.
'
.
[ 4
4
L

RCLTO] CONTAINS THAT L

n-82 iche 5 Frame
VAX11/780 chrocod°
: H-FORHAT FLOATING ADD AND SUBTRACTT

ENTER HERE AFTER FINDING NON-ZFRO LONGWORD IN RESULT.
ONGWORD .

PCS 01,

SC_CONTAINS TOTAL NUMBER OF LEADING 0-BITS IN RESULT.

THIS ROUTINE SHIFTS THIS FRACTION ONE BIT BEYOND NORMALIZING,
I.E. THE HIDDEN BIT IS NO LONGER WITH US AFTER THIS.

EXP(NENT IN RC6 IS ADJUSTED BY SC, TO REFLECT NORMALIZE-PROCESS

ADDH.36: SC SC+1

=1011  :

o-xtsc3 Q_ALU,
LC R

Wy 0000,

EALU_SC.ANDNOT.KC.FFEO],
CLKk.OBCC

LX)

ALU_Q+LC+1,RCLT6I_ALU,

Q_IDPCTO],
EALU?

;1011

BRANCH ON EALU Z-BIT

D_DAL.SC.J/ADDH. 361

;1
SC SCOOR.K[O‘FOOJ’
D_0

ADDH.361:RCLTO]_D.D_Q

Q_RCLT1]

D_DAL.SC.Q_IDLT1]

ipCT03_D,D_RCLT1]

D_DAL.SC

RCCT13_D,D_0,Q_0

ADDH.37: D _DAL.SC,

Q-RCLT1].
KT.8000]

.
L

Qe %s %e 0, 0,

B14 S ce 994
FPLA OE, ucsqisg;:en

Page 993 ‘

WE WANT TO ADJUST BEYOND HIDDEN BIT

Q GETS NEGATIVE ADJUSTMENT
LATCH EXP

ISOLATE LOW FIVE BITS
TEST FOR ALIGNMENT OF 32.

RC6 HAS CORRECT BIASSED EXP,
EXCEPT FOR ROUND

Q GETS FRAC <AMS>

TEST FOR ALIGNMENT OF 32.

NORMALIZE FIRST PART

SHIFTCOUNT OF -32.

LEFT ADJUST LOW FRACTION PART
Q GETS FRACZ2




U 1A90,

U 1A92,

239027 =;END

: 390

230029 =0«
0000,003C,c180,F930,0000,1A80 ;39031

081F ,0010,0180,F800,0010,158E 39035
39036 =;END

C 14

ZZ—ESOAA-124 0 : GANDH .MIC [600,12041] GELH floatm? po1n1 4=Jan=-82 he 5 Frame C14 uence 995
: PIW124 . MCR 600 1204] MICROZ 1L(03) 14-Jan-82 :30:16 VAX11/780 M‘lcrocode PCS 01, FPLA OE, UCS1 4
: GANDH .MIC [6C0.1204] G & H floating point : H-FORMAT FLOATING ADD AND SUBTRACT
;38996 . ENTER HERE FROM MULH-ROUTINE.
238997 ; THIS ROUTINE ROUNDS THE ALREADY NORMALIZED FRACTION.
:33% N E)E(’)gé‘(l:’SSTO PACK H=FORMAT ROUTINE, WHICH DOES A RETURN10
;39000 ; RCO-ID1 = FRACTION LEFT-ADJUSTED, ONE BIT BEYOND NORMALIZATION
:39001 ; RC6 = BIASSED EXPONENT
;39002 D = DST FRAC3 (UNROUNDED)
239003 = DST FRACZ2
;39004 ; SLOW CONSTANT .8000 HAS BEEN SELECTED ONCE ALREADY.
:39005 SD = SS = DEST-SIGN
: 39006
;39007 ADDH.380:;~— ;
239008 D D+K[.80001], ; ROUND LOW FRACTION PART
: 39009 LT _RCLTO], :
U 1588, 0819,0014,4580,F7200,0010,158C %38}? CLR.uBCC H
;39012 ADDH.39:; :
;39013 1pCT13 D, :
239014 ALU_ 0+ﬁ+1 Q_ALU, ; ADD TO NEXT FRACTION WORD
;39015 CLK.uUBCC,
lu 15BC, 001F.,0310,€5€0.3C00,0010,1489 ;39016 €31?
;39017
239018 H :
.ggg%g =0~ :BRMO CH ON ALU (31
U 1A89, 0000,003C.,0180.F930,0000,1A80 .gggg% LC_RCLT6],J/PACKH
;39023 1% :
:39024 ALU_Q,RCLT1I_ALU,
239025 Q Iﬁ[TOJ
U 1A88, 0001,233C,.C1F0,2D88,0000,1A90 ;39026 c31?

SRANCH ON ALU (31
LC RC[T6J J/PACKH
2=

ALU 04Q+1,D_ALU,
cLkTuscc

Page 994
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D 14
22-ESOAA-124.0 : GANDH .MIC [600,1204] G&H float1n? po1n14-Jan-82 iche 5 Frame D14 34

; PTW124.MCR 600,1204] MICRO2 1L (03) 14-Jan~ VAX11/780 Mlcrocode PCS 01, FPLA OE, wW(S1 Page 995
; GANDH .MIC [606 1204] G & H floating point H-FORMAT FLOATING ADD AND SUBTRACT
;ggggg iD[TOJ : STORE ROUNDED FRAC1
239039 ALU O+EC+1
;39040
;39041 Rt[TO] ALU,D_ALU,
139042 CLK.UBCC,
U 15BE, 0813,0310,C1€0,3080,0010,1A91 ;39043 c31?
;39044
;39045 :
:39046 =0« BRANCH ON ALU C31
: 39047 :0x :
;39048 RCLTO _LC,D_ALU,
U 1A91, 0810,0038,0180,F980,0000,15C0 :%38?8 J/ADDHT390 ~
139051 Rk :
| ;39052 Q_RCLT6],LC_RCLT6], : GET EXPONENT
U 1A93, 0010,0338,01C0,F930,0000,1A80 ;39053 €312,J/PACKR . TEST FOR LEADING CARRY

=;END
;39055 ADDH.390:;
[u 15c0. 0000.003C,0180,F930,0000,1A80 ;39056 LC_RCLT6],y/PACKH




22-ES0AA=124.0
: PTW124 .MCR 600°1204]
: GANDH .MIC [600,1204)

U 15C1,

u 15C2.

U 1A94,

U 1A96,

U 1A98,

U 1A9A,

U 1A99,

U 1A98,

081F,0000,01F0,2400,0090,D5C2

0013,0300.0180,3438,0010,1A94

0013,0008,9180,F838,0010,1A96

081F,0300,0580,F800,0094 ,BA98

081F,0008,0180,F830,0010,1A9A

0803,0328.0180,3430,0000, 1A99

0013,000A,0180,F838,0000,0010

0013,0002.0180,F838,0000,0010

GANDH .MIC [600,1204]
MICRO2 1L(03)
G £ H floating point

: 39057
$39058

G & H floatin 1n14~
14-Jan-82 ? po

[
[

.
]
»

E 14

LC = RC(SC+1)
Q = ID(SC+D)

~-82
VAx11/780 Microcode :
: H~FORMAT FLOATING ADD AND SUBTRACT

:Engﬂg%NE TO NEGATE 4 LONGWORDS, STORED IN RCISC=),ID(SC),RC(SC+1),ID(SC+1)

e 5 Frame E14
PCS 01,

Sequence 997
FPLA OE, WCS124 Page

sTHIS ROUTINF RELIES ON STEVE JENKINS' STATEMENT THAT
sTHE ALU OPERATION A-B-1 WITH A=0,B=FFFFFFFF, WILL CAUSE CARRY TO BE CLEARED.

ALNNEGH:

=0x

=;END
=0~

=,END
=0=

=;END

D_0-Q.
Q ID(SC)
ST_SC+1,
CLR. \ﬁCC

ID(SC)_D,
RC(SC)~0-L
CLK.uBTC,
€312

gRANCH ON ALU C31

ALU 0-LC-1,RC(SC) _ALU,
cLKTuBCC

U
D_0-Q,CLK.UBCC,
st §C-K[.U.

8RANCH ON ALU (31

D_0-0-1,
LT RC(SC).
CLR.uBCC

1 *
ALU_-1,D_ALU,
R RCsls
c3T12 ’

:%RANCH ON ALL 31

ALU_0~LC-1.RC(SC)_ALU,
RETORNL10)

1t
ALU_0~LC,RC(SC)_ALU,
RETUR~t1bJ

'

AR YR TE XY

L YR TAT)

Ve %o N

LR FR TN X

NEGATE FRAC <VLS>
GET FRAC <AMS>
INCREMENT POINTER AGAIN

STORE NEGATED FRAC <VLS>
NEGATE FRAC <ALS>

WAS THERE A BORROW?

BORROW
STORE FRAC <ALS>
WE COULD HAVE A BORROW

NC BORROW

NEGATE FRAC <ALS>
POINT TO <MS> FRACTIONS

SUBTRACT WITH BORROW
LATCH UP FRAC <WMS>

GET EXTENDER
STORE rRAC <ALS>
LATCH UP FRAC <vMS>

STORE FRAC <VMS>

STORE FRAC <VMS>




-
.

7Z-ESOAA=124.0 : GANDH .MIC [600.12042
PTW124.MCR 60012041 MICRO2 1L (03)
* GANDH .MIC [600.120%] G & H floating point

15C4, 0018,0024,8D80,FA78,0010,15C5

15C5. 0018.0124,59F0,2678,0010, 1A84

1A84, 0018.0100,7580,FAF8,0010, 1A8C

1A85, 0€10,0038,01C0,F830,0181,15C6

15C6, "D00,003C,0180,F800,0181,15C8

15C8, 0C00,003C,0580,3400,0084,85C9

15C9. 0000,003C,01F0,2430,0181,D5CA

14-Jan~82

AR TR YN PR TN FEFE R PR R X

F 14

GEH fl.oatm? po1n14-Jan~82 Fiche 5 Frame F14 Sequence 998
30:16 VAX11/780 Microcode :

: H—FOMAT FLOATING ADD AND SUBTRACT

I%%NE TO ALIGN ONE OF THE TWQO ADDENDS, TO PREPARE FOR ADD

SC = ARGUMENT POINTER, (31 OR 33)

R15 IS POSITVE EXPONENT D IFF ERENCE
FE = NEGATIVE EXPONENT DIFF%RENCE \LOW BITS ONLY)

ID9 = FILLER, EITHER 0 OR

IN COMMENTS BELOW, X REFERS T0 SC-1, I.E. 30 OR 31

OUTPUTS:
SC = X, RC(X),ID(X) ,RC(X+1) ,ID(X+1) HAVE ALL BEEN SHIFTED RIGHT

: RETURN10

ALNPQOSH:

=;END

(A8 R[R1SJ ALU_LA.ANDNOT K[ . 1FJ..
CLKIUBCC :

LAB RLR15],

ALU_LA. ANDNOT .KC.7F1,
CLK UBCC,

Z ID(SC)

I A FE TR FR N XY

BRANCH ON ALU Z-BIT

ALU LA-K[.20]1 ,RCR15]_ALU,
CLKTUBCC,LONG,
Z2?,J/ALNPOSH. i

Ve %o %o N

Se &

;1
D_Q,Q_RC(SC),
ST_F E FE_SC N

w
o
.

ID(SC)_D,
Q

e % %y 8,

Ve %e NN,

PCS 01, FPLA OE, WCS124 Page 997

CLOCK ALL BUT LOW 4 BITS

LATCH POSITIVE EXP_DIFF
CLOCK ALL BUT LOW 7 BITS

GET LOW LONGUORD
CHECK SIZE OF SHIFT

SUBTRACT 32 FROM EXPONENT DIFFERENCE
CLOCK ALU Z-BIT ON NEW DIFFERENCE
TEST FOR SHIFTS > 127

GET LOW TWO FRACTION PARTS
GET SHIFT COUNT

SHIFT INTO FRAC<SVLS>
SC GETS X+1, FE GETS SHIFT~COUNT

STORE FRAC<VLS>
D GETS OLD FRAC <ALS>
POINT TO MS FRACTIONS INSTEAD

Q GETS FRAC<AMS>
LATCH FRAC <VMS>
SC GETS SHIFT~COUNT, FE GETS X+1




ZZ-ESOAA~124.

U 15CA,

U 15CC,

U 15CE,

U 15D0,

U 15D1,

U 1502,

U 15D3,

U 1A8C,

U 1A8D,

U 15D4,

U 1506,

0000,003C,0180,F800,0181,15CC

0C01,003¢,0580,F838,0185,85CE

6010,0038,01C0,F800,0000,15D0

0D00,003C,E5F0,2C00,0181,15D1

0810,0038,0180,3400,0181,15D2

0D00,003C.0180.F800,0181,1503 -

0001,003€E,0180,F838,0000,0010

0000,003C,E5F0,2C00,0000, 1509
0810,0038,0580,F830,0084,85D4

0000,003C,01F0,2430,0080,D5D6

0001,203C,0580,3438,0084,85D8

0 _: GANDH .MIC [600 1204]
; PIW124 .MCR 600,1204] RO2

1L(03)
. GANDH .MIC [600,12043

G % H floating point

G & H floati 14 3 L
oatin 1n -Jan
14-Jan-82 ? po

D DAL.SC,
ST_FE,FE_SC

RC(SC) D.

FE SC-KC.11,
SC_FE

a_Lc

D_DAL.SC.
sT_FE.FE_SC,
a_InLr91™

ID(%C) D,
Sf FE FE_SC

D DAL.SC.
ST_FE.FE_SC

RC(SC)_D,RETURN10

BRANCH ON ALU Z-BiT

—u. YR
[N =

‘a ID[T9J
J7ALNPOSH. 2

21
D_RC(SC),sC_sCc-k[.1]

@_ID(SC).SC_SC+1,LC_RC(SC)

ID(SC) D,RC(SC)_Q,
SC_SC-RC.1]

-82 Fiche 5 Frame G14 Sequence 999
VAX11/780 Microcode :
: H-FORHAT FLOATING ADD AND SUBTRACT

PCS 01, FPLA OE, W(CS124 Page 998

1 SHIFT INTO FRAC <ALS>

I PEA YA A TR 1)

Ve %o 0,0, [ FE PR TR M

e % 0

SC GETS X+1, FE GETS SHIFT-COUNT

STORE FRAC<ALS>

D GETS FRAC<AMS>

FE GETS X

SC GETS SHIFT-COUNT

Q@ GETS FRAC<VMS>

SHIFT INTO FRAC<AMS>
SC GETS X, FE GETS SHIFT-COUNT
GET 0 OR -1

STNPE FRAC<AMS>
D GETS FRACKVMS>
SC GETS SHIFT-COUNT, FE GETS X

SHIFT INTO FRACKVMS>
SC GETS X,FE GETS SHIFT—COUNT

STORE FRAC<KVMS> IN RC(X)

ALIGNMENT > 127
GET FILLER, -1 OR O

31 < ALIGMENT < 128

WRITE FRAC3 AND FRn(2




ZZ-ESOAA-124

ju 1508,

U 1A9C,
lu 1%,
U 15D9.,
U 15DA,

lu 15DC,

0810,0138,E5F0,2C00,0000, 1A9C

0001,203C,0180,3438,0080,D5C4

0001,203E.0180,3438,0000,0010

0€01,203C,0180,F838,0000,15DA

000,003C,0580,3400,0084 ,B5DC

0001,003E.0180,3438,0000,0010

: GANDM .MIC csoo 12041
;. PTW124.MCR 60012041 1CRG2
: GANDH .MIC [606 12041

G

03
G & H floating ¢

139537

t u.b””z
& H floati 1n -Jan=-8
14-Jan-8 n? po

b_LC
a_Ipfr9a,
27

.
L4

=0 :c BRANCH ON ALU Z-BIT

ID(SC)_D,RC(SC) 9,
SC_SC+T,
J/ALNPOSH

.1
ID(SC)_D,RC(SC) 0,
RETURNTO”

=;END

ALNPOSH.2:D Q,
RC(3C)_a

ID(SC)
sC SC-K[ 1]

RC(SC) _D.
ID(SC)ZD, -RETURN10

l

F
VAX11/780 Htcrocode
aint H-FORMAT FLOA ING ADD AND SUBTRACT

Ve Ve Ve N

5 Frame H14 S ce 1000

PCS 01, FPLA OE, WCS124

D GETS FRACO
Q GETS FILLER
TEST NEW ALIGNMENT SHIFT

WRITE FRACO AND FRAC1
RESTORE ORIGINAL POINTER

WRITE FRACO AND FRAC1

D GETS FILLER
SO DOES RC(SC)

FILL WHOLE FRACTION WITH FILLER
POINT TO MS FRACTIONS

Page 999




72-ES0AA~124.0
; PTW124.MCR 60012043
. GANDH .MIC [600,1204]

U 1429,
U 143F,

U 1AAO,

U 1ABO,

U 1488,

U 1498,

0F00,003D,4180.F990,0000, 1862
0000, 003C. 1980, F800. 1404, 7AA0

0000,003D,0180,F800,0000,1960

0000,008C,0080,F800,0000,18D4

0000,003D,1980,F800,1404,7960

F000,003F ,01F0,F847,0000, 1400

; GANDH .MIC [600,1204]
MICRO2 1L(03)
G £ H floating point

114

G&HTF oatvn? po1n14-Jan- 2 Fiche 5 Frame 114 Se e 1001
14-Jan—82 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 1000
H-FORMAT FLOATING DIVIDE
.ggggg .TOC . G & H floating point : H~FORMAT FLOATING DIVIDE''
239240 . DIVHZ2, =*-R
239241
:39242 INPUTS:
:39243 . RCO=ID1 = DIVISOR
;39244 LA = LB = DIVIDEND LONG EXP
: 39245
;39246 1429: : :
;39247 RCLT2]_LA, ;s GET DIVIDEND LONG EXP
;39248 KC.801, s FOR READ HUGE ROUTINE
239249 D_0, H
239250 CALL ,J/HUGE .REG.READ. 1 H
239251
239252 143F: :
239253 STATE_K[ZERO] NOTHING TO DO
239254
;39255 =0nxxx  :Qxnxw 2
;39256 CALL,J/DIVH.SUBR
239257
239258 kil :
: 39259 TRAP.ACCL1], s RESET THE ACCEL
: 39260 J/HUGE .REG.WRITE.1
;39261 =:END ; :
: 39262
;39263
239264 : DIVIDE H FORMAT FLOATING
:39265 . ENTER HERE FOR *=MEMORY, AND *—x—=
;39266
;39267 ;INPUTS:
;39268 RCO-ID1 = DIVISOR
;39269 . RC2-ID3 = DIVIDEND
:39270
;39271 1488: :
239272 STATE KLZERO], ;s NEED THIS FOR UNPACKH=-ROUTINE
;39273 CALL.J/DIVH.SUBR
239274
;39275 : 2
39276 1498: WRITE.G.DEST




ZZ-ESOAA-124 0

: PTW124.MCR 60012041
: GANDH .MIC [600,1204]

lu 1960, 0010.4039,0187.F910.0050,1578

[u 1961, 0018,0038,D980,F988,0000,12B4

[u 1962, OF03,003C,79F8,F980,00D4,7632

U 1963, 0000,003C,C5F0,2020,0000,15DD

U 1964, 0000,003C,0180,F800,0000,1961

U 150D, 0811,1000,8184,FA08,0000,15DE

U 15DE, 0F19,0014,8183,F980,0000,15€0

U 15e0, 0800,003C,C580,3000,0000,15€1

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

;39278
79

GEH floattn 1n14- an-82
14-Jan-82 ? po

G & H floating point

J 14

sDIVIDE H FORMAT SUBROUTINE

JINPUTS:
: RCO-IDP1 = DIVIDOR
: RC2-1D3 = DIVIDEND
=000
DIVH. SUBR: ; 000
CLR.SD&SS
ALU chzi ,NEZ_ALU. VEC_0,WORD,
CALL,J/UNPACKH™
DIVH. 20: ;001

RCCT7]_KC.9],J/FLOAT.FAULT

;010-
b_0.0_0,RCLTO1_O,
SC KL

7302
NEZ ALU. vic 0.
o/CCEAR.DIRTY.O
=011 ;011
RETURNS WITH:

LA FE N FE PR T

SS = ~SIGN

LC_RCLT4],
Q_IoCr1],
J7DIVH S.1

D= RCLT6] = DIVIDEND EXPONENT
RCO-ID1 = DIVISOR FRACTION

RC4 = DIVISOR EXPONENT (BIASSED)
RC2-ID3 = DIVIDEND FRACTION

RC6 = DIVIDEND EXPONENT(BIASSED)

100
100 J/DIVH 20
;END

DIVH.S.1:SD _SS,
ALUZD~LC,D_ALU,
LAB"RCR13.”

KL . 30003

ALU D+K[ 4000]
SCOTéJ ALU,

10[;13 D,
Lt _RCLT03

Fiche 5 Frame J14
VAX11/780 Microcode :
: H-FORHAT FLOATING DIVIDE

.e

LR TR TR TR ¥

e ®e %o N,

®e%eve N,

PCS 01, FPLA OE, WCS124

CLEAR SIGN-FLIP-FLOPS

DIVISOR = 0

DIVIDEND = 0, DIVISOR NE O

BOTH OPERANDS NON-ZERO

LATCH EXPONENT OF DIVISOR
Q GETS FRACT

BOTH OPERANDS ARE 0

NEED TO COMPLEMENT SJGN-~FF
EXP2-EXP1

NEED TO SAVE R1

BIAS

COMPLEMENT SIGN
BIASSED QUOTIENT EXPONENT
STORE EXPONENT IN RC6

CLEAR QUOTIENT
D GETS R1
LATCH FRAC 1

Sequence 1002

Page 1001




PCS 01, FPLA OE, WCS124

SAVE R1 IN T8
R15 GETS DI'END FRACO

STORE FRAC3_IN RC5
D GETS FRAC3 AS WELL
Q GETS FRAC1

Q GETS D'END FRAC3
R1 GETS D'SOR FRACZ2

CALL INNER DIVIDE LOOR
INITIAL LOOP-COUNT
SUBTRACT

SHIFT RESULT LEFT
CLOCK BORROW

START WITH A SUBTRACT
SAVE HIGH QUOTIENT IN RCO

CALL INNER DIVIDE LOOP
CLEAR QUOTIENT

GET D*'SOR FRAC3

DO A RETURN1

CALL INNER DIVIDE LOOP

CLEAR QUOTIENT

STORE QUOTIENT FRACZ2
FEWER PASSES IN LAST PASS

K 14
Z7-ESOAA-124.0 ; GANDH .MIC [600,1204] G&H flo atm? po1n1 -Jan-82 . Fiche 5 Frame K14 Se
: PTW124.MCR 60012041 MICRO2 1L(03) 14~Jan-82 16 VAX11/780 Microcode :
: GANDH .MIC [600,1204] G & H floating point : H-FORHAT FLOATING DIVIDE
;39332 H
$39333 ID[T8 :
fu 1561, 0010,0038,E180,3EF8,0000,15E2 §9§§‘5’ ALU_LC; ntms: _ALU :
: 39336 : H
239337 ALU_Q,RCLTS5]_ALU, H
;39338 D_Q, :
U 1582, 0C01,203C.C1F0,2DA8,0000,15E4 gggzg Q_IDLTO] H
139341 : :
U 154, 0001,203C,0180,F9A0,0000,15E5 :§3§2§ RCTT41_Q
:'39344 : :
U 1565, 0000,003C,0180,F908,0000,15E6 :gggﬁg LC_RCLT1]
;139347 :
;39348 ID[T3J N
U 1586, 0010,0038,CDFO,2E88,0000, 1AA2 ;ggggg RtR1J _LC :
:39351 =0 ;0 :
;39352 SC KC.20], H
;39353 ALD_a-D, )
:39354 D _ALU.LEFT, :
:39355 SET.CCCLONG) . :
239356 SI1/ZERO, :
;39357 LAB R[R1J H
U 1AA2, 083D,2001,7580,FA08,00F4,75F1 ;%gggg CALL.J/DIVH.LOOP. 1 ;
539360 H
;39361 RC[TOJ b,D O, H
U 1AA3, OF01,003C,7580,F980,0184,7AA6  -39362 SC_k[.203.FE _kC.20]
;39363 =.END
:39364 =0 :0 :
239365 IDCT13 D, :
;39366 D RCLTS], :
U 1AA4, 0810,0339,C580,3D28.0000,1AAC ;ggggg €317, CALL.,J/DIVH.LOGP :
+39369 01 :
U 1AAS, 0F00,003C,C180,3C00,0000,1AA8 ;39370 IDCTOI_D.,D_O H
:39371 =:END
:39372 =0 :0 —
:39373 SC_FE, :
239374 D RCLTS5]. :
239375 IBLT1] D ;
U 1AA8, 0810,0339,C580,3D28.,0081, 1AAC :%g%;g c31°.cKLL J/DIVH.LOOP :
: 39378 21 K
;39379 RCLT11I D :
139380 SC_K[.T45, ;
U 1AA9, 0F01,003C,2180,F988,0084,7AAA ;39381 0_0
:39382 END

nce 1003

Page 1002




L 14
GEeH floatln? po1n14-Jan -82 Fiche
14-Jan- 16 VAX11/780 M1crocode
H-FORHAT FLOATING DIVIDE

72-ESOAA=1264.0
: PTW124.MCR 600
. GANDH .MIC [600,

: GANDH .MIC [600,1204]
12041] MICRO2 1L (03}
12041 G € H floating point

:0

) RC[TSJ

IBLT

c31° cKLL J/DIVH.LOOP

Se Ve N

0810,0339,C580,3028.,0000, 1AAC 539386

. ;1 .
0000,003C,E1F0,2C00,0000,1568 ;39389 Q_IDLT8] :

U 15E8. 0001,203C,3DFO0, 2E88,0000,15E9 RCR13_0,0_IDLPSL] :

U 15E9, 0000.003C.8580.F800,0084,75EA Sc_kC.Cl :

ANDNOT .K[.13, :

+39398 6 Q.
: D_DAL.SC :

U 15EA, 0D19,2024,05C0,F800,0000,15EC

1SEC. 0000.003C.1980,F800,0084,7SED SC_KCZERO]

15€D. 0C00.003C.C580.3C00.0000,15EE IpCT13_p.D_0

15EE, 0000,003C.3D80,3C00,0000,15A5

IDCPSLI_D.,J/ADDH.310 ;
39409 =:END

Sequence 1004
FPLA OE, W(CS124 Page 1003

S Frame L14
PCS 01,

CALL INNER DIVIDE LOOP
D GETS DIVISOR FRAC3
CLEAR INITIAL QUOTIENT

RETRIEVE ORIGINAL R1
RESTORE OLD R1,GET PSL
NEED TO LEFT-ADJUST LOW FRAC

CLEAR C BIT

STORE QUOTIENT FRAC <VLS>

GO TO ROUND AND PACK RESULT




[U 15FO0,

U 1AAC,

U 1AAE,

U 15F1,

U 15F2,

U 15F3,

7Z-€S0AA-124.0 ;
; PTW124.MCR 60012043
: GANDH .MIC [600.1204]

: GANDH .MIC [600,1204]

0810.0338, CDF0,2D28,0000, 1AAC

083D,0014,C9F0,2018,0070,15F9

083D ,2000,6580,FA08,1474,55F1

0810,0038,CD80,3018,0000,15F2

002D, 000cC., C870,2098,0070,15F 3

0€00.003C.,C5F0,2D20,0000, 15F 4

MICRO2 1L(03)
G £ H floating point

239410
239411
239412
:39413
239414
239415
239416
239417
> 39418
;39419
239420
239421
239422
;39423
;39424

GEH floatin? poinl4~-Jan-82
14-Jan-82 15:30

M 14

:16
: H=FORMAT FLOATING DIVIDE

; _INNER LOOP FOR DIVH
XPECTS:

DIVISOR IN R15,RC4,R1 (=LA).RCS
DIVIDEND IN RC2-ID3

QUOTIENT IN ID1

LA THE PR TR ¥

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

DO ADD OR SUBTRACT
PASS

: LCOP COUNT IS IN SC
: ALU CARRY DETERMINES WHETHER WE
; STATE<4> TELLS US OF FIRST TIME
DIVH.LOOP.0O:

D_RCCTS].

Q_IDCT3],

€312

=0x quANcu ON ALU C31

DIVH.LOOP:ALU_D+Q,D_ALU.LEFT,
S1/ZERO,
SET.CC(LONG),
LC_RCLT3],

Q_IpLT12].
J7DIVH.LOOP.ADD.?2

s1x
STATE_STATE .ANDNOT .K[.103,
ALU_Q=D,
D ACU.LEFT,
SET.CC(LONG),
S1/ZERO,
LAB_RLR1]
=,;END

DIVH.LOOP.1:;

1:
IDLTSI D,
D_RCLT3]

ALU_DCINST.DEPILB,
SET-CC(LONG),
RCLT3) ALU.LEFT,
Q_IDLT2].

SI1/DIVD

CRELT41.
CIPCT1]

[= A1)

Ve Ne Ve Ve Ne N

AR KN EI FI R

.

Frame M14 Sequence 1005

Page 1004

D GETS D'SOR FRAC3
Q GETS D'END FRAC3
ADD OR SUBTRACT

BORROW

ADD AND SHIFT LEFT
LOW BITS

CLOCK C AND N OF PSL
LATCH D'END FRAC 2
READ D*END FRAC 1

0 BORROW, SUBTRACT
CLEAR FIRST TIME FLAG
SUBTRACT WITH BORROW
SHIFT LEFT

CLOCK C AND N OF PSL
LOW BITS

LATCH D'SOR FRAC(?2

STORE IN T3
GET D'END FRACZ2

SUBTRACT WITH BORROW ;
CLOCK PSL=C FOR POSSIBLE BORROW ‘
RESTORE D°'END FRACZ2

Q GETS D'END FRAC1

SHIFT IN PSL N-BIT

LATCH D'SOR FRAC1
D GETS D'END FRACT
Q GETS QUOTIENT

[ SR —




N 14
ZZ-ESOAA-126.0 : GANDH .MIC [600,1204] GSH floatin? poinlé-Jan-82 . Fiche 5 Frame N14 Sequence 1006
: PIW124.MCR 600,1204] MICRO2 1L(03)  14-Jan-82 715:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 1005
: GANDH .MIC [600.1204] G & H floating puint : H-FORMAT FLOATING DIVIDE
239461 s H
:39462 SC_SC-K[.13], ; DECREMENT COUNT
239463 ALD_DCINST.DEPILC, ; SUBTRACT WITH BCRROW
139464 D_ALU.LEFT, : D GETS RESULT*?2
239465 SI/DIvD, : SHIFT IN PSL N-BIT
: 39466 SET.CC(LONG), ; CLOCK C AND N OF PSL
U 15F4, 0831,000C,0400,FA78,00F4 ,BSF5 :ggzgg LAB_RLR15] : LATCH D°*SOR FRACO
:39469 N H
:39470 IDLT2] D, ; RESTORE D'END FRAC1
U 15F5, 0810,0038,C980,3D10,0000,15F8 %32;} D_RCLT2] : GET D'END FRACO
:39473 : :
139474 ALU_DLINST.DEPILB, : SUBTRACT WITH BORROW
:39475 CLK.UBCC, ; CLOCK ALU BORROW
:39476 RCLCT2] _ALU.LEFT,
139477 QK/LEFT, ; SHIFT QUOTIENT LEFT
239478 SI1/DIVD, : SHIF) IN PSL N-BIT
:39479 SC.GT.0?, : COUNTER STILL POSITVE ?
[u 15F8, 002D,140C,0028,F990,0010, 1AB1 :ggzg? J/DIVH.LOOP.ADD3
:39482 DIVH.LOOP.ADD.2:. :
239485 IDLT3I_D, : REWRITE NEW D'END
139484 ALU_LA¥LC4PSL.C, : NOTE THAT LA = R1
;39485 RCLT3]_ALU.LEFT, : ADD AND SHIFT
;39486 SET.CCTLONG) , ; CLOCK C AND N OF PSL
U 15F9, 0030,002C,CC00,3D98,0070,15FA :ggzgg S1/DIVD : SHIFT IN PSL N-BIT
;39489 H
239490 SC_SC-K[.1]. ; DECREMENT COUNT
U 15FA, 0810,0038.,0580,F920,0084 ,B5FC :ggzg; D_RCLT4] : GET D'SOR FRAC1
239493 DIVH.ADD.LOOP.20:: :
139494 ALU_D+Q+PSL.C,D_ALU.LEFT, : ADD TO GET NEW D'END FRAC1
139495 S1/D1vD, : SHIFT IN PSL N-BIT
:39496 SET.CC(LONG), ; CLOCK C AND N OF PSL
139497 LC_RCLT2], ; LATCH D*END FRACO
U 15FC, 083D,002C.C470,2D10,0070,15FD :ggzgg a_IpCT1] : GET QUOTIENT
239500 : H
U 15FD, 0000,003C,C980,3E78.0000,15FE :ggggg LAB_RCR151,IDCT21_D ; TOO BAD, WE NEED THIS STATE
239503 : :
139504 ALU_LA+LC+PSL.C, ; ADD FRACO'S
239505 RCCT2] ALU.LETT, ; STORE IN RC2
;39506 S1/D1VD, ; SHIFT IN PSL N-BIT
139507 CLK.UBCC, ; USE ALU CARRY FOR ADD/SUB
239508 QK/LEFT, ;  SHIFT QUOTIENT

U 15FE, 0030,142C,0028,F990,0010,14B1 ;39509 SC.GT.0? : END OF COUNT ?




15

YR TR Y]

Se b

LX)

LR TIRAIRD

2Z-ESOAA-124.0 : GANDH MIC [600,1204] G & H floatm? spomM-J
: PTW124 . MCR 6001204 MICRO2 1L(03) 14=Jan-82 VAX11/780 M1crocode :
: GANDH .MIC [£600,1204] G & H floating point : H~FORMAT FLOATING DIVIDE
;39511 :
;39512 =x0= BRANCH ON SCGT O
239513 *(x
39514 DIVH. LOOP ADD3:LAB R[R1],
lu 1AB1, 0C00,003E,CDFO,2E08,0000,0001 ggg}g D_Q.Q ID[TSJ RETURN1
;39517 sxlx
239518 Q.0 _ID[T3],
U 1AB3, 0C00,003C,cDF0,2E08,0000,1601 ;39519 LAB_RTR1]
239520 =;END
: 39521
;39522 D_RCLTS].
;39523 IDLT11.D,
;39524 €312,
U 1601, 0810,0338,(580.,3p28,0000,1AAC ;39525 J/DIVH LOOP

;39526 :

iche 5 Frame B15 Se

e 1007

PCS 01, FPLA OE, WCS124

LATCH DIVISOR FRAC 2

GET D'END FRAC3
LATCH DIVISOR FRAC 2

GET D*'SOR FRAC3
STORE QUOTIENT
ADD AOR SUBTRACT NEXT ?

Page 1006




-
.

lu

12-£SQAA-124.0
: P1W124 .MCR 600,1204]

MICRO2
GANDH .MIC [600.1204]

1428, GF00,403D,4180,F990,0050,1862
143, 0000,003C,1980,F800,1404,7AA6

1AA6, 0000,003D,0180,F800,0000,1970

1AB6, 0000,008C,0080,F800,0000,18D4

148C, 0000,093C.0180,F800,0000, 1842

1842, 0010,4039,1980,F900,1454,7979
1843, 0010,0038,01€0,F900,0000,181D

1852, F000,003F,01F0,F847,0000,1400

; GANDH .MIC [600,1204]
1L(03)
G & H floating point

G&H floatin? poinl4~Jan-82
14~Jan-82 715:30:1

c15

: MULTIPLY H FLOATING

Fiche S Frame C15
6 VAX11/780 Microcode :

PCS 01, FPLA OE, W(CS124

: MULTIPLY H FLOATING''

Ve Ve Ve Ne Ny N,

.T0C " G & H flecating point
; MULH
: HERE FOR *-R
s INPUTS:
: RCO-ID1 = M'PLIER
: LA = LB = M'CAND LONG EXP
1428: :
RCLT23 LA
NEZ ALD.VEC_0.,WORD,
K(.80],
D_0.
CALL.,J/HUGE .REG.READ. 1
143E: N
STATE_K[ZERO]
=Oxxnx  _Orxxx
CALL,J/MULH.00
sTnsxx
TRAP.ACCL13,
J/HUGE .REG.WRITE.1
: HERE FOR MULH *~M, AND #*~#—x
: INPUTS:
3 RCO-ID1 = M'PLIER
: RC2-ID3 = M'CAND
148C:  IR2-1?
=0%*10 : BRANCH ON IR<2:1>
20%x10
STATE_K[ZERO].
ALU_RTLTOJ,NEZ_ALU.VEC_0,WORD,
CALL.J/MULH.00
:0xx10
ALU_RCLTO01,Q_ALU.J/TSTH.00
21%xx10
=1%%10 WRITE.G.DEST
=:END

Ve %e e Ny Ny N,

GET DIVIDEND LONG EXP
CLEAR C AND V OF PSL
FOR READ HUGE ROUTINE

NOTHING TC DO

MULTIPLY HUGE SUBROUTINE

RESET THE ACCEL

IS THIS MULH OR TSTH ?

CLEAR C AND V OF PSL

TSTH, M~FORMAT

Sequence 1008
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U 1974, 0F03,003C,7

: GANDH .MIC [600.12043

Ne

’7ro,

ZZ-ESOAA-124.0 : GANDH .MIC [600,1204]

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

D15

GE&H floatin? poinl4-Jan-82 Fiche 5 Fframe D15 Sequence 1009
14-Jan-82 715:30:1

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

G & H floating point : MULTIPLY H FLOATING

lu 1970, 0000.003D.0187.F800,0000.1578

U 1971, OF03,003C,79F8,F988,00D4,7632

U 1972, 0F03,003C,79F8,F988,00D4 .7632

U 1973, 0000,003C,C9F4,2020,0000,1602

F988,00D4,7632

;39576
;39577

; MULTIPLY-ROUTINE
: USED BY POLYH AND EMODH AS WELL
; INPUTS:
: RCO~ID1 = MULTIPLIER (REFERRED TO AS AQ-A3)
: RC2-1D3= MULTIPLICAND (= B0-B3)
$OUTPUTS:
: RCO-ID1 = PRODUCT FRACTION
: TEMPORARIES :
: T6-T9 TEMPORARILY HOLDS PRODUCT
: RC4~RC6 USED FOR EXPONENT AND TEMP. STORAGE
=000
MULH. 00: ; 000 :
CLR.SD&SS. : CLEAR SIGN~FLIP-FLOPS
CALL ,J/UNPACKH
1 ; MULTIPLIER = 0
$c_K[.303, * POINTER FOR DEST
00,00 * PRODUCT IS O
RCCT13 0, * STORE O
NeZ_ALO.vEC O, ; SET Z, CLEAR N
J/CLEAR.DIRTY.O
;010 : MULTIPLICAND = 0
§C_k[.303, * POINTER FOR DEST
0.0.0.0, > PRODUCT IS 0
RCLT11.0, : STORE O
NeZ _ALD.VEC 0, : SET Z, CLEAR N
J/CCEAR.DIRTY.0
;011 : BOTH OPERANDS NON-ZERO
:RETURN WITH:
: RCO-ID1 = MULTIPLIER FRACTION = A0,A1.A2.A3
: RC2-ID3 = MULTIPLICAND FRACTION = 80,81,72,33
: RC4 = MULTIPLIER EXPONENT (BIASSED)
: RC6 = MULTIPLICAND EXPONENT (BIASSED)
: D = 'CAND EXPONENT
: SS = SIGN, FOR MULH AT LEAST
: THE PROBLEM IS THAT THE MULTIPLICAND FRACTION IS NOT ALIGNED QUITE
: THE WAY WE WANT IT, NAMELY WITH A LEADING ZERO IN EACH LONGWORD.
SD_SS, : DUPLICATE SIGN FLIP-FLOP
Q _IDLT2] * GET LOW *CAND FRAC1
(L RCLT4S, : LATCH "PLIER EXPONENT
J/MULH.01
=100 ;100 : BOTH ARE 0
§C_K[.301, * POINTER FOR DEST
0 0,00 : PRODUCT IS 0
RTCT130. * STORE O
NEZ ALD.VEC O, : SET I, CLEAR N
END J/CCEAR.DIRTY.O

—

Page 1008
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72-ESOAA=-124.0
: PTW124.MCR 600.1204]
. GANDH .MIC [600.12041

1602,

1603'

1605,

160E,

1610,

1611,

1612.

1ABS8,

1ABA,

1613,

1614,

MICROZ2

0C11,0014.,0180,F980,0000,1603

0C18,001C,F1EQ,FAF8,0084,7605

0810,0038.C980.,3D18,0000,160E

0600,003C.CCFO0,2C00,0000,1610

0C41,003C,0180,F998,0000,1611

0010,0034.01C0,FA78,0080,D612

0D00,003C.C5F0,2C00,0000,1A88

0C21,003D,CDEO, 3DA0,0000, 1947

0000,003C,0128,F918,0000,1613

0C30,0038,C5F0,2DA0,0000,1614

0F10,0038,.E580,3EF8,0000, 1A00

s GANDH .MIC [600,1204]
103
G & H floating point

E 15

G&H floatin? poinl4-Jan-82 . Fiche
14=~Jan-82 715:30:16 VAX11/780 Microcode
: MULTIPLY H FLOATING

:39631 MULH.01:; H
: 39632 ALU D+LC,RCLT6] ALU, :
: 39633 QK/RIGHT,S1/ZERD,D_Q :
: 39634
: 39635 : :
: 39636 D_Q,QD, H
39637 ALU NOT.K[.FFFCJ,R[R153_ALU. M
: 39638 SC_RL.FFFC] :
;39639
: 39640 H H
239641 IDC723 D, :
: 39642 D_RCLT3] :
: 39643
239644 : :
229645 DK/RIGHT,SI/ASHR, :
139646 Q_IDLT3]
: 39647
: 39648 : :
239649 ALU_D,RCLT3]_ALU.RIGHT ,SI/ZERO,
: 39650 D_Q
39651
: 39652 ; :
;39653 LAB_R[R15], :
: 39654 ALU_LA.AND.LC,Q_ALU, :
: 39655 SC_3C+1 :
239656
;39657 : H
;37658 D_DAL.SC, H
: 39659 Q_IpLT1] :
=39660
239661 ;0x :
239662 =0« ALU D,RCLT4] ALU.LEFT, :
:39663 IDLT33 D.SI/ZERO, :
: 35664 D_Q,a_pD, :
39665 CALL,J/MPY.HUGE.1
: 39666
: 39667 D= :
;39668 LC_RCLT3], :
: 39669 QK7LEFT, SI/ASHL ;
;39670
;39671 ; :
;39672 ALU_LC,RCLT4]_ALU.LEFT,SI/ZERO, ;
139673 D_Q;0_IpLT1] :
;39674
: 39675 : :
139676 1DCT193_0,0. 0 ;
39677 ALU_LCSRERTSS AL :

5 Frame E15
: PCS 01, FPLA OE, WCS124

SUM THE TWO EXPONENTS
M*CAND FRACT GETS LEADING O

D GETS FRAC1/2
R15 GETS 3
SC GETS -4

RESTORE FRAC1
D GETS FRACZ2

SHIFT IN_ONE BIT FROM FRAC1T
GET FRAC3

RESTORE SHIFTED FRAC2

LATCH 3
ISOLATE LOW 2 BITS OF FRACZ2
SC NOW HAS -3

GENERATE NEW FRAC3
GET READY TO MULTIPLY BY A3

RC_4 GETS B3*2
ID3 GETS B3
D GETS A3, Q GF7S B3

RETURN WITH: <Q,D> = A3+*B3
LATCH B2

NEED TO SAVE HIGH 32 BITS ONLY

RC4 GETS_B2+2
Q GETS A3

STORE PARTIAL PRODUCT <LS>
R15 GETS B2

Sequence 1010
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F 15
2Z-ESOAA-124.0 ; GANDH .MIC [600,1204] GEH floatm? pom 14-Jan-82 . Fiche 5 Frame F15 Sequence 1011 ‘
; PIW124.MCR 600,1204] MICRO2 1L(03)  14-Jan-82 0:16  VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 1010
: GANDH .MIC [600,12043 G & H floating point : numpu H FLOATING
: 39679 .00 H
;39680 =00 ID[TBJ _D. ;. CLEAR PARTIAL PROD <MS>
239681 LC, : D GETS B2
U 1A00, 0810.0039.E180,3C00,0000,1956 ;ggggg cILL J/MULTIPLY.HUGE .SUBR
: 39684 ;10 : RETURN WITH: <Q,D> = A3+82
239685 =10 SC KL.FFFFY, : SC GETS -1
U 1A02. 0000,003D.C180,F800,0084.7626 :ggggg CACL ,J/HUGE .MUL .ADD . SHF : ADD TO PARTIAL PRODUCT AND SHIFT
239688 =11 : 1 - :
: 39689 Q_IDLT3], ; Q GETS B3
U 1A03, 0810,0038,CDF0,2D08,0000,1A04 ;39690 D_RCLT1] : D GETS A2
:39691 =;END
:39692 =00 : 00~ :
239693 ALU_Q,RCLCT4]_ALU.LEFT, : RC4& GETS B3*2
:39694 SI1/ZERO,
U 1A04, 0021.203D.0180,F9A0,0000,1947 ;%gggg CALL ,J/MPY.HUGE.1
: 39697 210 : RETURN WITH : <Q,D> = £2+B3
:39698 =10 SC kC.21. : RIGHT SHIFT OF 32.
U 1A06, 0000.003D.0980,F800,0084,7626 ;ggggg CACL ,J/7HUGE .MUL .ADD . SHF :
39707 ;1 ;
lu 1A07. 0000,003C.C9F0,2C00,0000.1A08 :39702 =11 Q_IDpCr2] : Q GETS B1
:39703 =:END
:39704 ;00 :
239705 =00 b_a, : D GETS B1
239706 Q_IDCTI]. : Q GETS A3
{U 1A08, 0C00,003D,C5F0,2C00,0000,1956 ;gg;gg CALL ,J/MULT IPLY.HUGE .SUBR
: 39709 :10 : RETURN WITH: <Q,D> = A3*B1
;39710 =10 SC_KLC.FFFF], : SC GETS =1 FOR RIGHT SHIFT
U 1A0A. 0000,003D,C180,F800,0084,7626 :gg;}% CALL ,J/HUGE .MUL .ADD . SHF
:39713 1 :
239714 =11 Q_RCLT3]. ; Q GETS B2
U 1A08, 0F10,0038,01C0,F918,0000,1A10  :39715 D_0 ; NEED TO CLEAR OUT 17
139716 =:END
:39717 : 00 :
:39718 =00 IDLT7I_D, :  CLEAR OUT PARTIAL PRODUCT FRAC1
:39719 D_Q, : D GETS B2
139720 Q RCCT3i]. : Q GETS A2
U 1A10, 0€10,0039.DDC0,3D08,0000,1956 ;ggggg CALL. J7MULTIPLY.HUGE.SUBR
;39723 210 ; RETURN WITH: <Q,D> = A2*82
:39724 =10 SC KL.FFFFI, : SC GETS -1
U 1A12, 0000,003D.C180,F800,0084,7626 :gg;gg CACL ,J/HUGE -MUL .ADD . SHF
139727 1M :
U 1A13, 0000,003C,.CDF0,2C00,0000,1A14 ;39728 =11 Q_IDLT3] : Q GZTS B3
139729 =:END




72-ES0AA=124.0
; PTW124.MCR 60012041
: GANDH .MIC [600.12043

1A14,

1A16,

1A17,

1A20,

1A22,

1A23,

1A24,

1A26,

1A27,

1A28,

1A2A,

1AZB.

; GANDH .MIC [600,1204]

MICRO2 1L(03)
G & H floating point

0€00.,003D.C1F0,2C00,0000,1956 539732
0000.003D.0D80,F800,0084.7626

0810.0038.C5F0,2010,0000,1A20

0C21,003D,01€0,F9A0,0000,1947
0000,003D.C180,F800,0084,7626

0810,0038.,C9F0,2D08,0000, 1A24

0021,203D,0180,F9A0,0000,1947

0000.003D.C180,F800,0084,7626

W
<
&
n
-
-

0810,0038.C1F0.,2D18,0000,1A28

G 15
GEH float1n? po1n14-Jan 82
14-Jan-8
: HULTIPLY H FLQATING

Fic
VAX11/780 chrocode

0
Q.0_IDCTO],

cﬁLL .J/MULTIPLY .HUGE . SUBR

;10
SC K[.33,
CACL ,J7HUGE .MUL . ADD . SHF

211
_IDLT1,
RCLT2]

;00
ALU_D,RCLT4]_ALU.LEFT,
SI/ZERO,

D_Q.Q_D,
CALL ,J/MPY .HUGE.1

;10
SC_KC.FFFF1,
CALL ,J/HUGE .MUL .ADD . SHF

1
Q_IDLT2].
D_RCLT1]

;00
ALU_Q,RCLCT4]_ALU.LEFT,
SI/2ERO,

CALL .J/MPY . HUGE. 1
:10

SC_KC.FFFF],
CACL,J/HUGE .MUL .ADD . SHF

.1
Q_IDLTO],
RCLT3]

W
3
o
Qo
n
Qe
é

0C21,003D,01E0,F9A0,0000,1947

0000,003D,C180,F800,0084,7626

0810,0038.CDF0,2000,0000, 1A30

.00
ALU_D,RCLT4]_ALU.LEFT,
S1/ZERO,

D_Q.0_D,
CALL.J/MPY .HUGE.1
210

SC_KL.FFFF,
CACL,J/HUGE .MUL .ADD . SHF

[ 01.
IDLT3]

S Frame G15

PCS 01, FPLA OE, WCS124

D GETS B3, Q GETS A1

RETURN WITH: <Q,D> = A1#*B3
LOAD SC FOR RIGHT SHIFT OF 29.

Q GETS A3
D GETS BO

RC4 GETS BO#2
SWAP A3 AND B0

RETURN WITH:

<Q,D> = A3*B0
St GETS -1

Q GETS B1
D GETS A2

RC4 GETS B1*2

RETURN WITH :
SC GETS ~1

<Q,D> = A2*B1

Q GETS Al

D GETS B2
RC4 GETS B2#2
SUAP A1 WITH B2

RETURN WITH:

<Q,D> = A1%B2
SC GETS -1

Pty
—t
717

@ >
WO

Sequence 1012
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U

U

22-£50AA-124.0
: PTW124.MCR 600
- GANDH .MIC [606 1204

1A30,

1A32,

1A33,

1920,

1922,

1926,

1615,

1930,

1932.

1936,

0021 ,203D,0180,F9A0,0000,1947

0000,003D,1180,F800,0084,7626

0810.,0038,7980,F910,0084,7920

0010.0039,D09C0,F908,0104,9956

0000.003D,0580,F800,0084,7AC0

0000,003C,0980,3400,0104,9615

0000,003C,C9F0,2C00,0000,1930

0€00.,003p,C1F0,2C00,0000,1956

0000,003D,0980,F800,0084,7AC0

0F10,9038,09C0,3518,0104,99A8

; GN!DH .MIC [600,1204]
2041 MICRG2 1L(03)
G & H floating point

39826

G& H flo atln?spo1n16

14~Jan-8
: MULTIPLY H FLOATING

=01=

=11«
=;END

=00«

=01~

=11«

=;END

.00
ALU_Q,RCCT4I_ALU.LEFT,
SI/ZERo,

CALL,J/MPY. HUGE. 1

;10
SC_K[.4],
CACL,J/HUGE .MUL . ADD.. SHF

211
SC K[03030
D_RCLT2]

:00*
FE_SC+K[.9],
Q_RcLT1],
CKLL J7MULTIPLY .HUGE . SUBR

;01

SC k[£.11],
CACL.J/MOLH .ADD

1=

ID(SC)
FE_ SC+RC 2]

a_10c723

; 00«
D_0.a_IDLTO3,
CALL.J/MULTIPLY.HUGE . SUBR

01~
SC Kt 2],
CACL.,J/MULH .ADD

21>
FE_SC+K[.?2],
1DTSC)_D,

D_0,
Q_RCLT3]

Fiche
VAX11/780 Microcode :

Vo %e %o 0,

AR XY

5 fFrame H1S Se ce 1013
PCS 01, FPLA QE, WCS124

RC4 GETS B3x2

RETURN WITH: <Q,D> = A0*B3
SHIFT 28. T0 KEEP 3 GUARD BITS

BASE FOR ID-REGISTERS
GET 80

FE GETS .39 = ADDRESS OF T9
Q GETS A2

RETURN WITH: <a.p> = A2+80
SHIFT COUNT OF 31.
ADD IN NEW PRODUCT

WRITE BACK PARTIAL PROD <MS>

FE GETS .39

Q GETS B1

D GETS B1, Q GETS Al

RETURN WITH: < Q,D> = A1+B1

OFFSET OF 30.

SC GETS .39

WRITE PARTIAL PROD <MS>

NEEDED FOR INITIALIZATION OT T6
Q GETS B2

Page 1012




U

v

U

2Z-ES0AA-124.0
: PTW124 MCR 6001204 MICRG2
. GANDH .MIC [600,12043

19A8,

19AA,

19AE,

19C0.

19¢C2.

19¢C6.,
1616,

19€0.,

19€2,

19€6,

0€10.0039.09€0,3D00,0000,1956

0000,003D,0D80,F 80,0084 ,7AC0

0810.,0038,0580,3510,0104,99C0

0000,003D,C1F0,2C00,0000,1956

0000,003D,0580.7800,0084,7AC0

0810,0038,0980,3500,0104,9616

0000,003C, C9F0,2C00,0000,19€0

0021,203D,0180,F9A0,0000,1947

0000,003D,0980,F800,0084,7AC0

0F10,0038,05C0,3500,0104,99F0

. GANDH .MI{ [600,1204]
1L 03
G & H floating point

39873

=00x

=01~

=11=

SEND

=00~

=11»

=;END

115
G & H floatin inl4=-Ja
14-Jan- ? poo

:00=
ID[T6J D.

D_Q
RC[ 01,
cALL J/MULT IPLY .HUGE . SUBR

;01

SC K[.31.
CACL ,J7MOLH .ADD

;1

ID(SC) D,
FE_SC+R[.1],
D_RC[T2]

:00%
Q_IDCTO],
cALL J/MOLTIPLY .HUGE . SUBR

:01=

sC kC.1],
CALL,J/MOLH . ADD

1=

n-82 he
:16 VAX11/780 M1crocode
HULTIPLY H FLOATING

Wy Se %y 8,

ID(SC) D,
D _RCCTD].
FE_SC+K[.2]

Q_IpCT2]
:00*

ALU_Q,RCLT4] ALU LEFT,SI1/ZERO,
CALL,J/MPY . HOGE.

;01«

SC_KC.21,
CALL,J/MOLH .ADD

1%
iD(sc) b,
Q_RCLTOI;

D-0,
FE Sc+K[.13

e %e ®e Ny 0,

5 Frame I15
PCS 01, FPLA OE, WCS124

CLEAR OUT PARTIAL PROD FRACO
D GETS B2
Q GETS A0
RETURN WITH:

OFFSET OF 29.

<Q,D> = AQ*B2
FE = .39

REWRITE PARTIAL PROD <MS>
FE GETS .38
D GETS BO

Q GETS A1l

RETURN WITH:

F<0,D> g A1*B0
OFFSET OF 31.

REWRITE LAST PARTIAL PRODUCT
D GETS AO
FE GETS .38

Q GETS B1
RC4 GETS B1x2

RETURN WITH:<Q,D> =
OFFSET OF 30.

REWRITE LAST PARTIAL PROD
Q GETS A0

NEED TO CLEAR ID5

FE GETS .37

AO*B1,FE =

Sequence 1014

Page 1013
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22-€S0AA=126.0 GANDH .MIC [600,1204]
: PTW124.MCR 6001204
> GANDH .MIC C600. 1204]

U 19F0, 0810,0039,0580,3D10,0000,1956

U 19F2, 0000,003D,0580,F800,0084,7ACO

U 19F6,

0€00,003C.DDF0,2€00,0000,1618

U 1618, 0000,173C,0180,F800,018C.790C

U 190C, 0000,003D,0180,F800,0080,D90F

U 190D, 0000.003C,0580,F800,0084.B90F

U 190F, 0D00,003C,0180,F800,0000,161A

U 191, 0010,0038,45C0,F908,0000,1588

MICRO2 1L(03)
G & H floating point

39874

G & H floatin inl4~Ja
14-Jan-82 ? po0

=00«

=01=

=11x

SEND

=01100

=01111

J 15

:00*

n-82 Fiche
:16 VAX11/780 Microcode :
: HULTIPLY H FLOATING

IDLT51 D,
D_R

RCL[TZ2],
cALL J/MOLTIPLY .HUGE . SUBR

;01
SC_KC.1],
CACL,J/MOLH.ADD

211x

D_Q,
Q_IDLT7]

FE SHF.VAL,
SC_SHF .VAL,
STATE3-0?

;01100

BRANCH ON STATE<1:0>

SC_SC+1,
CACL,J/SHIFT.MULH.ID

;0110

SC_SC-K[.13,
J/BHIFT.MULH. ID

;0111

SKIFT.MULH.ID:

=11110

=;END

D_DAL.SC,
J7SHIFT.MULH. ID.1
;11110

D = LEAST FRACTION

RC6 = BIASSED FXP
.8000],

0
Q_RCCT1];
J7ADDH 380

PCS 01 FPLA OE, WCS124

CLEAR ID5
D GETS B0

LX)

s RETURN WITH <Q@,D> = A0*BO

; OFFSET OF 31.

RETURN ID6-ID9 =
Q = ID6

D GETS FRAC 0
Q GETS FRAC 1

Se e Ve v,

FE GETS SHIF T-VALUE
SC GETS SHIFT-VALUE AS WELL
TEST FOR POLY OR EMOD

[ TEAFE YR X

s MULH, SHIFT OUT HIDDEN BIT
: SHIFT ID5-8 INTO RCO-ID1

* POLYH, LEAVE OVERFLOW-BIT

: D GETS FRAC <VMS>
: EMODH, JUST NORMALIZE

FE = LEADING 0S IN FRACTION (BEFORE THE RECENT NORMALIZING)
Q = BIASSED EXPONENT

: ROUNDING CONSTANT
: NEED FRAC <ALS>
; GO TO ROUND AND FACK RESULT

-
[ 4

5 J15 Sequence 1015

Page 1014

PRODUCT~FRACTION




K 15

22-ESOAA~124.0 . GANDH .MIC [600,1204] G&H floatin? poinl4-Jan=32 . Fiche 5 Frame K15 Sequence 1016
: P1W124 .MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 1015
: GANDH .MIC [600.12042 G & H floating point : MULTIPLY H FLOATING
;39917 : ROUTINE TO NORMALIZE FRACTION AFTER MULTIPLYING.
;39918 . SC HAS NUMBER OF POSITIONS TO SHIFT LEFT.
;39919 ; FOR MULH, THE SHIFT GOES ONE BIT BEYOND THE HIDDEN BIT.
239920 ; FOR POLYH, THE SHIFT LEAVES AN OVERFLOW BIT FOR THE ADD.
.ggg%% c FOR EMODH, THE NUBCR IS NORMALIZED, FOR THE CONVERSION TO INTEGER.
;39923 . RETURNMN1Z2
239924
:39925 SHIFT.MULH.ID.1:
39926 H H
239927 RCLTO]. D, ; STORE IT IN RCO
{U 161A, 0C01,003C,E1F0,2D80,0000,161C g%gg D_Q.a_Ip(18] H
239930 ; ;
239931 D_DAL.SC, M
ju 161C, 0001,203C,ESFO,2D88,0000,161D gggg RCLT11_Q,Q_IDLT9] H
;39934 : H
;39935 IDCTOI D, :
lu 161D, 0810,0038,C180.,3008,0000,161E '%&%9 D_RCLTT] ;
239938 H H
{u 161E, 0000,003C.,0180.F800,0000,1620 %gzg D_DAL.SC H
: 39941 . ;
;39942 RCCT11.D, H
Ju 1620, 0C01,003C,01F8,F988,0000,1621 ;39943 D_0,0_0 K
;39944
;39945 : :
239946 Q_RCLT6], ; Q GETS EXPONENT+4000
;39947 D DAL.SC. :
U 1621, 0510,0038,.81C0.F930,0000,1622 .g%g KT.4000] s EXPONENT IS DOUBLY BIASSED
239950 : :
;39951 ALU_Q-K[.4000],RCLT6]_ALU, . RC6 GETS BIASSED EXP
;39952 SC_FE, ; SC GETS # OF LEADING 0°S
U 1622, 0019,2000.81C0,F980,0081.,1624 '%gggz O_ALU ; Q GETS BIASSED EXP AS WELL
;39955 : H
;39956 IDLT1] D, H
;39957 ALU_0+8+1, ; ADJUST EXP FOR ONE LEADING 0O
U 1624, 001F,0010,€5C0,3C00,0000,1625 ;39958 0_ACu :
;39959
;39960 H = H
;39961 ALU_Q-K[SCJ,RCLT6]_ALU, ; RC6 GETS ADJUSTED EXP (PRE ROUNDING)
;39962 Q ALU, : LEAVE 17 HERE FOR EMODH-ADJUSTMENT
U 1625, 0019,2002,1DC0,F980,0000,0012 ;39963 RETURN12 . RETURN TO POLY.EMOD OR MULH ROUTINES




22-ES0AA=124.0
: PTW124 . MCR 6001204
: GANDH .MIC [600.12041

U 1956, 0C21,0D3C,01E0,F9A0,0000,1945

U 1957, 0000,003C,0180,F800,0000,04FA

U 1945, 0F00,003E,01F8,F800,0000,0002

U 1947, 0001,2D3C,01F8,FAF8,0010,1965

U 1965, 0F00,003E,01F8,F800,0000,0002

U 1967, 0000,913C,0180,F920,0000,10€8

: GANDH .MIC [600,1204]
MICRO2 1L(03)
G & H floating point

;39965

L 15

G&H floatIn? po1n14-Jan 82

iche 5 Frame L15

14-Jan- 0:16 VAX11/780 Mlcrocode : PCS 01, FPLA QE, WCS124
numpu H FLOATING
=110
MULTIPLY.HUGE . SUBR:
; EXPECTS:
; = 31 BITS OF MULTIPLICAND = B-OPERAND
: = 32 BITS OF MULTIPLIER = A-OPERAND
:11gmwcu ON PENDING INTERRUPTS
ALU_D,RCCT4]_ALU.LEFT, * RC4 GETS M'CAND*2
SI/ZERO, :
D Q.0.D. *  SWAP M'CAMD WITH M'PLIER
DTNE.D?. * TEST FOR MULTIPLICAND = 0?
J/MULH. SUBR. 0
H.FORMAT.%I;J}’RPT:
J/INT.1 ‘
=;END
=101 EIO?RANCH ON D.NE.O ’
MULH. SUBR.0: ’
£.0.0_0,RETURN2 : PRODUCT IS 0
111 :
MPY .HUGE. 1:
:  EXPECTS:
: D = A-OPERAND
: Q = 31-BITS B-OPERAND
: RC4 = B-OPERAND*2
ALU_Q,RIRTSI_ALU, : R15 GETS M'CAND
CLKTUBCC, * CLOCK ALU 2-BIT
Q_0, *  CLEAR PRODUCT
o.~e.0? * IS MULTIPLIER = 0?
=101 Z-wam1 CHOND NE O ’
6_0.0_0,RETURN2 : PRODUCT IS 0
(c _RCLT4], * LATCH M'CAND*?
. 177 J/MULDMPY * BRANCH ON M'CAND =0

Sequence 1017
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22

~ESOAA-124.0
PTW124.MCR 60012043
: GANDH .MIC [600.12041]

1626,

1628'

1629,

1AB9,

1ABB,

162A,

1ABC.

1ABE.,

162C,

162D,

0001.203C,E5F0,2DA8,0000,1628

081D,0014,E1F0,2D28,0010,1629

0000.,033C,4D80,F800,0084 ,348B9

0011,2614,01C0,F800,0010,162A

0011,2010,01€0,F800,001G,162A

0000,033C,(180,F800,0000, 1ABC

0€00,003C,E5F8,3C€00,0000,162C

0€23,003C,E7C0,3€00,0000,162C

0D00,003C.,E5F0,2€00,0000,162D

0000,003€ ,£180,3C€00,0000,0001

: GANDH .MIC [600,1204]
MICROZ2 1L(03) .
G & H floating point

™
GEH floatin?spgan}g-d

15
an=-82 Fiche 5 Frame M15

Sequence 1018
VAX11/780 Microcode :

14~Jan-82 PCS 01, FPLA OE, W(CS124 Page 1017

: MULTIPLY H FLOATING
HUGE .MUL .ADD . SHF :
sROUTINE TO ADD NEW PRODUCT TO RUNNING PARTIAL PRODUCT.
*AND SHIFT AND STORE RESULT.
: INPUTS:
: <Q,D> = NEW PRODUCT
: SC'= SHIFT COUNT (BIT 9 NEED NOT HAVE BEEN SET)
: <T18,T9> = PARTIAL PRODUCT
RCCTS] a, * SAVE HIGH PART TEMPORARILY
Q_IDLTH] ; GET LOW PART OF PARTIAL PRODUCT
ALU_D+Q,CLK.UBCC, * ADD LOW PARTS, CLOCK CARRY
p_ALU * D GETS RESULT
LT _RcE1s3, * LATCH HIGH PART
a_IpLT8] * Q GETS PARTIAL PROD <MS>
$C_SC.OR.KL.FFO0J, % SET BIT 9 FOR RIGHT SHIFT
c3T? ;. WAS THERE A CARRY FROM <LS> ADD
=0~ ;0= :
ALU_0+LC,Q_ALU, .
CLKTUBCC . : CLOCK CARRY
J/HUGE .ASH. 1
s :
ALU_Q+LC+1,Q_ALU,
CLKTUBCC, : CLOCK CARRY
J/HUGE .ASH. 1
HUGE .ASH. 1:
D DAL.SC. > D GETS NEW PARTIAL PRODUCT
€312 ; ANOTHER CARRY ?
=0 ;0% :
1DCT93_D.D_Q.0_0,
J/HUGETASHT2
J1x :
1pCT93.p.D_Q,
ALU_0(A) .Q-ALU.LEFT,SI/MUL- ;@ GETS 1
HUGE .ASH. 2:
D_DAL.SC. * SHIFT <MS> INTO PLACE
Q_IDLT9] : NOTHING BETTER TO DO
iDCT8I_D,RETURNI ' STORE <LS> IN T8




27-ESOAA=124.0
; PTW124.MCR 60012041
: GANDH .MIC [600.1204)

U 1ACO,

U 1AC4,

U 1AC1,

U 1ACS,

OF1F ,0015,4DEO,F9A8,0094,3630

0800,003C,0580,3678,0084 ,BAC1

0010,0039,01€0,F928,0181,1630

0810,0038,05F8,3528,0185.8630

: GANDH .MIC [600,1204]
MICRO2 1L(03)
G & H floating point

;40061
40062

G £ H float 14 'j I
oatin 1n -
14-Jan- ? po

WLTIPLY H FLOATING

Ve %o

EXPECTS:
<Q,D> = NEWLY FORMED PRODUCT

Ve Ve N 8o

SC = OFFSET INTO THAT REGISTER
OUTPUTS:
D

Ve Ve %9 %90y % v

TEMPORARIES:
RC5 AND R15 ARE USED FOR STORAGE

Ve ¢

=0xx

MULH.ADD:

SC_SC.OR.KL.FFO001,
ALO_0+Q,CLK.UBCC,

RCCT5]_ALU, '

Q. Dp.p_ 0,
CALL,J/MULH.ADD.SUBR

2l
ID(SC) D,

!'n. * .53' .
sT_st-K[.1] :

;0xx M
Q_RCLT5], :
ST_FE.FE_SC, :
CACL, J/FDLH ADD.SUBR :

JIxx
1D(SC) D
D RC[TBJ

Q-0,
ST _FE,FE_SC-K[.1].
o END J/MULH ADD.SUBR

Se Ve N 4,

e

-82 Fiche 5 Frame N15
VAX11/780 mcrocode :

FE = STMRTING ID-REGISTER ADDRESS

:0xx :

PCS 01, FPLA OE, WCS124

ROUTINE TO ADD NEWLY FORMED PRODUCT INTO PARTIAL PRODUCT.
ALL THE BITS ARE CONSIDERED SIGNIFICANT

MOST SIGNIFICANT 32 BITS OF PARTIAL PRODUCT
IDLT6]

SC = ID-ADDRESS OF MOST SIGNIF PARTIAL PRODUCT

ALU CARRY REFLECTS RESULT OF LAST ADD

AND WILL BE CLEARED IN ALL CASES EXCEPT THE LAST ONE
WHEN IT INDICATES THAT A RIGHT SHIFT IS REQUIRED

SET SIGN BIT FOR RIGHT SHIFT
CLEAR ALU CARRY-BIT

SAVE NEW PROD <MS> IN RC5
SHIFT IN O'S ON RIGHT

STORE NEW PARTIAL PRODUCT <LS>
D GETS NEW PROD <LS>
DECREMENT ID-POINTER

Q GETS NEW PROD <MS>

STORE NEW PARTIAL PROD
D GETS NEW PROD <MS>
SHIFT IN O°S

NOT A CALL THIS TIME

Sequence 1019

Page 1018




B 16
Z7-ESOAA-126.0  ; GANDH .MIC [600.1204] GEH floatm? po1n1lo- Jan-82 Fiche 5 Frame B16 Sequence 1020
: PTW124.MCR 600 1204 MICRO2 1L(03)  14~Jan-82 :16  VAX11/780 Microcode : PCS 01, FPLA OF, WCS124 Page 1019
: GANDH .MIC [600.12043] G € H floating point : numm.v H FLOATING :
240106 MULH.ADD.SUBR:
~28}8g : SUBROUTINE USED IN THE MULH.ADD ROUTINE
240109 : :
240110 RCR15] Q, :  SAVE NEW PRODUCT <LS> IN R1S
;40111 D_DAL.3C. ; SHIFT THE NEW PRODUCT
fu 1630, 0D01.203C.0180,FAF8,0181,1631 :zgng SC_FE.FE_SC > SC GETS ID-ADDRESS, FE GETS SHIFT
240114 : :
U 1631. 0000.033C.01F0,2400.0000,1AC8 .-28;;2 Q_ID(SC),C31? : Q GETS PARTIAL PRODUCT
240117 :
’2’8”8 =% %Rmcn ON ALU CARRY
140120 ALU_D+Q,D ALU,CLK.UBCC. : ADD IN NEW PRODUCT
{U 1AC8. 081D,0016.D9F0,2C00,0010,0004 2815.12 Q_IDLT6].RETURNG
;40123 21 :
140124 ALU_D+Q+1,CLK.UBCC.D_ALU, : ADD WITH CARRY
U 1ACA, 081D.0012.D9F0.2C00,0010,0004 ,zggg o _IDLT6].RETURNS
:40127 ‘
:28}53 : ROUTINE TO CLEAR OUT DIRTY 0 H-FORMAT NUMBERS
240130 EXPECTS:
240131 SC POINTS TO BASE REGISTER IN RC (TYPICALLY =.30)
240132 D=0,0=0
;40133
240136 RETURNS :
240135 - RC(SC),ID(SC),RC(SC+1).ID(SC+1) = O
240136 SC = SC +1
240137 RETURN1
140138
240139 : :
240140 CLEAR.DIRTY.O:
140141 ID(SC) o : CLEAR OUT FRACTION 1
240142 RC(SC)"Q : CLEAR OUT LONG EXP
U 1632, 0001,203C.0180,3438,0080,D634 28}22 SC_SC+T ~
240145 H :
240146 1D(SC)_D. > CLEAR OUT FRACTION 3
240147 RC(SC)a. * CLEAR OUT FRACTION 2
U 1634, 0001,203E.,0180,3438,0000,001C :40148 RETURNTO
240149 144D
240150 CLRH: : :
240151 : ENTER HERE FOR CLRO AND CLRH
240152 D _0.0_0,ALU OCA), : CLEAR EVERYTHING
240153 SET.CT(LONGY.
U 144D, OF03,003C,01F8,F800,0070,190E 28}?5' J/URITE.DEST.O




ZZ-ESOAA-124.0 . GANDH .MIC [600,1204]
; PTW124.MCR 600,1204)
: GANDH .MIC [600,12043

U 1636, 0C01.003C,CDFO0,2080,0000,1638

U 1638, 0C00,003C,C180,3D18.0000,1639

U 1639, 0010,003A,(580,3D88,0000,0010

MICRO2 1L(03) .
G & H floating point

:40156
;40157
40158

(TR TR TN TR X

3
”

.
*

SHIFT.H:

c 16

:16

GEH float1n? po1n14-Jan -82
14~Jan-82
: WLTIPLY H FLOATING

Fiche S Frame C16
VAX11/780 Microcode

: PCS 01, FPLA OE, WCS124

ROUTINE TO MOVE H-FORMAT OPERAND FROM R(C2-ID3 TO RCO-~ID1

EXPECTS:
D = RC2
Q = ID2
RETURNS :
RCO=ID1 = RCZ2-ID3
RETURN10
RCLTO1_D,
p_2,0_Iof733
ID[TOJ _D.
Lt RCLT3)
IpCT1) _D.
RCCT1ILC,
RETURNTO

.
4

e N, %y N,

RCLTO] GETS LONG EXP
D GETS LONG FRAC1

TO GETS LONG FRAC1
D GETS LONG FRAC3
LATCH LONG FRACZ2

STORE LONG FRAC3 IN T1
STORE LONG EXP IN RCO

Sequence ;021

Page 1020 '



ZZ-ESOAA-124. 0
: PIW124 .MCR 600

J MICRO2
: GANDH .MIC L606 12041

U 163A, 0010,0038,11C5,F830,0084,9638

U 1638, 0C1B,6024,4580,F838,0091,192E

U 192E, 0819,2125,C1F0,2400,0104,7A6C

U 193e. 0810,003A,0180,F920,0000,0001

U 193F, 0000,003C,0D80,3400,0084,963C

: P1W124 .MCR 600,1204] MICRO2
: GANDH .MIC [600,1204]

: GANDH .MIC [600,1204]
1204 1L(03)
G 8 H floating point

-40
1L(03)

G & H floating point

540234

G&H float1n

D 16
? po1n14-J -

82 Fiche 5 Frame D16
VAX11/?80 Microcode :

Sequence 1022

: MULTIPLY H FLOATING

T4~Jan-82 PCS 01, FPLA OF, WCS124 Page 1021
: MULTIPLY H FLOATING
;ROUTINE TO UNPACK SINGLE H~FORMAT OPERAND.
;INPUTS:
: RC(SC),ID(SC) ,RC(SC+1),ID(SC+1) CONTAIN OPERAND
: FE = SC POINTS TO OPERAND
: STATE<7> DETERMINES WHETHER TO NORMALIZE OR NOT
;OUTPUTS :
: RC(SC),ID(SCJ.RC(SC+1),ID(SC+1) CONTAIN FRACTION
: RC(SC+4) CONTAIN EXPONENT
: RER15] CONTAINS UNBIASSED EXPONENT
: SC CONTAINS LOW 10 BITS OF UNBIASSED EXP
: TEMPORARIES :
sRETURNS :
: 3 IF NON-ZERO
M 1IFO0
UNPACKTH® :
Q_RC(SC), : Q GETS LONG EXP
S3_SS.XOR.ALUT58SD_ALU1S, : STORE SIGN IN SS AND SD
SC_SC+KL.4] : POINT TO EXPONENT ADDRESS
ALU_Q.0XTLWORD].ANDNOT.KC.80003,  ; CLEAR SIGNBIT
RC(3C)_ALU, : STORE EXPONEMT IN RC(SC+4)
CLK.UBTC,WORD, ; CLOCK ALU Z-BIT ON EXPONENT
D a, : D GETS OLEXP
ST_FE : SC GETS BASE ADDRESS BACK
=01110 ;01110 :
ALU_Q.ANDNOT.KC.FFFFJ,D_ALU, : D GETS HIGH FRACTION WORD
FE KL.FFFF], : FE GETS -1
Io<sc> ¢ Q GETS LONG FRACT
z.. : IS OPERAND 0 ?
CALL ,J/UNP.SUBR.3
=11110 ;11110- :
D RCLT4]. : NEEDED FOR POLYH
RETURN1
111N :
=11111
:RETURN WITH:
: RC(SC),ID(SC), RC(SC+1) ARE LOADED WITH 3 MS FRACTION LONGWORDS
;D= VLS FRACTION
: SC = SC+1 (ORIGINAL SC)
 RC(SC+4) = BIASSED EXPONENT
ID(SC) D : WRITE LAST FRACTION WORD
D SC_ sc+Rc 3] : POINT TO EXPONENT
14~Jan-82 15:30:16  VAX11/780 Microcode : PCS 01, FPLA OE, W(S124

Page 1022 '




U 163C, 0810,0038,8180.F830,0000,163E

U 163E. 0019.0002.8180.FAF8,0092.0003

2Z-ESOAA=-124.0 : GANDH .MIC [600,1204] “

:40243

E 16
g g H floatmg po1n14-Jan-82

KL. 4000]

chhe 5 Frame E16

0

3
(4

ALU_D-KL 40003 ,RCR15] ALY,
SC_ALU,

CLR.uBCC.
RETURN3

.
L 4

®e %o 8, 0,

?uence 1023
D GETS BIASSED EXPONEN
SET UP SLOW CONSTANT

R15 GETS UNBIASSED EXPONENT
SC_GETS 10 LOW ORDER BITS
SET ALU CC ON EXPONENT




F 16
22-ESOAA-124.0 : GANDH .MIC [600,1204] GEH floatin?sggaq}g-Jan-BZ Fiche 5 Frame F16 Sequence 1024

: PTW124.MCR 600,1204] MICRO2 1L(03)  14-Jan-82 VAX11/780 Microcode : PCS 01, FPLA OFE, WCS124 Page 1023
: GANDH .MIC [600.1204] G & H floating point : MULTIPLY H FLOATING

:28%2? s ROUTINE TO CONVERT H~FORMAT FLOATING FORMATS TO INTEGERS.

140246 :

;40247 1443:
;402648 CVTHB: ; EXPECTS SRC IN RCO-ID1

: 40249 SGN/CLR.SD+SS, : CLEAR SIGN-FLIPFLOPS
:40250 SC_k[.30],FE_K[.30], ; LOAD BASE OPERAND POINTER
;40251 D _RcCT10], : D GETS LONG EXP
;40252 NBZ ALU.VEC 0, ; CLEAR C AND V~BITS OF PSL
[U 1443, 0810,0039,7987.F900,01D4%,7A38 :zgggg CALL,J/CVTHY
:40255 : :
:40256 1453:
140257 ALU_D,N&Z ALU, : CLOCK PSLN & Z
;640258 DT/INST.DEP, ; WORKS FOR BYTE,WORD,LONG
{u 1453, 0001,DA3C.0180,F800,0060,15AC ;zgggg PSL.V? : CHECK FOR INT OVERFLOW
$40261 =1100 ;1100 :
U 15AC, F000,003F,01F0,F847,0000.0300 ;2853 WRITE.DEST :  V-BIT NOT SET.NORMAL
140264 =1110 ;1110 ;
[U 15AE, 000C.003D.31F0,2C00,0000,0DFC :28%22 Q_IDCCES],CALLCINOVFL] : V-BIT SET,OVERFLOW
260267 =111 1111 :
U 15AF, F000,003F,01F0,F847,0000,0300 ;28323 WRITE.DEST :
' 40270 ‘ ’
260271

;60272 14C5: :
540273 CVTRHL: ; CONVERT H TO LONGWORD AND ROUND

: 40274 ; EXPECTS RCO-ID1 = SRC
o ;40275 SGN/CLR.SD+SS, : CLEAR SIGN~FLIPFLOPS
. 140276 SC_K[.30],FE_K[C.30]. : POINTERS TO SRC-OPERAND
. :40277 D _RC(T0], : D GETS LONG EXP
. ;40278 NBZ _ALU.VEC_O, : USED ONLY TO CLEAR V BIT
U 14C5, 0810,0039,7987.,F900,01D4, 7A38 ;28%3 CALL,J/CVTHY : CALL CONVERSION ROUTINE
' ;40281 :
;40282 14D5: : RETURN WITH: D = INTEGER
:40283 : Q<31>=ROUNDING BIT
.zgggg : SS = SIGN OF SRC-OPERAND
;60286 ALU_0(A) ,Q ALU.LEFT,SI/DIV, : SHIFT Q<31> INTO Q<0>
U 14D5. 0023,123C.02¢0,F800,0000.041E 40287 $$?,J/CVTRBL.O ; TEST SIGN-BIT, AND JOIN D~FORMAT

540288 ;




G 16
ZZ-ESOAA=124.0 : GANDH .MIC [600,1204) G & H floatin mu-Jan-az e 5 Frame
: PTW124.MCR 60012043 MICRO2 1L¢03) 14-Jan-8 ? po VAX11/780 M1crocode : PCS 01 FPLA OE, wCs1 g Page 1024
: GANDH .MIC [600,1204] G & H floating point anPLv H FLOATING
'28%38 ; SUBROUTINE TO CONVERT FROM H-FORMAT TO INTEGER
40291 SEXPECTS :
:40292 : RCO=ID1 = SRC H-FORMAT NUMBER
40293 * EXPECTS SC TO POINT TO RCLTOJ, I.E. SC =.30
140294 FE MUST BE .30 AS WELL
140295 .RE TURNS :
40296 ;D = INTEGER
140297 : Q<31> = ROUND BIT
140298 : RCO - ID1 = UNPACKED FRACTION PART
140299 : R15 = EXPONENT OF FRACTION (<=0)
40300 : SC = LOW 5 BITS OF EXPONENT
'28'3385 : FE = # OF LONGWORDS OF FRACTION TC BE SHIFTED LEFT
:40303 ; RETURN10 IF ALL DATA IS CORRECT
40304 : RETURNT1 IF FRACTION MAY NEED CLEARING
40305 =00
140306 CVTHI: ;00
:40307 STATE_KL.803, : SET NORMALIZE-BIT OF STATE
lu 1A38, 0000,003D.4180.F800,1404,763A ;2%83 CALL,J/UNPACK1H : UNPACK SRC IN RCO-ID1
:40310 ;01 :
40317 =01 D 0.0 0, : EVERYTHING IS 0
[u 1A39. 0F00,003E.01F8,F800,0000,0011 28%% RETURRC113
140314 ;11 :
140315 =11 SRETURN WITH:
40316 : RCO=ID1 = UNPACKED FRACTION (NORMALIZED)
140317 : SS=SD= SIGN
:40318 : R15 = UNBIASSED EXPONENT
40319 : SC = LOW 10 BITS OF R15
'28%1) : ALU CC REFLECT R15
:40322 CVTHI.EMODH: _ :ENTER HERE FOR EMODH
:40323 LAB_RLR153, ; LATCH UNBIASSED EXPONENT
140324 ALU_LA.ANDNOT.KC.FF1, : TEST HIGH ORDER BITS
40325 CLKZUBCC ,WORD, ; CLOCK ALU CC ON HIGH BITS
U 1A38, 0018,5B24,4980,FA78,0010,1623 '28%%9 ALU? : TEST UNBIASSED EXP
140328 : ;
;40329 =0011  :BRANCH ON ALU N&Z BITS
£40330 :0011 : POSITIVE EXPONENT, INTEGER PORTION
:40331 ALU_LA-KC. AOJ 1.CLK.UBCC, i
U 1623, 0018,0008,2580,F800,001C,1640 28%% J/CVTHI. 2 : TEST FOR EXP >=160
;60334 ;01N :
;40335 FE_KLZERO], : NO LONGWORDS TO ALIGN
;40336 Q_RCLTO], : Q GETS FRAC <VMS> FOR ROUNDING
40337 070, : INTEGER = 0
U 1627, OF10,003A,19C0,F900,0104,6010 '28%%3 RETURN10 ‘
;40340 ;10M :
40341 FE K[ZEROJ : NO LONGWORDS TO ALIGN
U 1628, OF00,003E,19FE,F800,0104,6010 28%2% END Q_0,D_0,RETURN10 : NEGATIVE EXPONENT :
; P1W124.MCR 600,1204] MICRO2 1L(03)" ~ 14-Jan-82 15:30:16 _ VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 1025
; GANDH .MIC [600,1204] G & H floating point : MULTIPLY H FLOATING 5



ZZ-ESOAA~124.0

U 1640,

lu 1617,

U 161F,

{U 1976,

U 1977,

U 1986,

U 1987,

U 1641,

0810,1838,75F8,F900,0104 7617

0F03.003E,01F8.F980,0020,0011

0000,143C.7530,F800,0084.8976

0D00,123C,19€0,F800,0104, 7B6E

0000,143C.C1F0,2C00,0000,1986

0p0B,8030,01C0,F800,0000,1645

0000,003C.0180,F800,00A0,B641

0810.,1438,0180,F908,0080,8996

: GANDH .MIC [600,1204]

40.}92

. . H 16
G ¢ H floating poinl4-Jan=-82

Fiche 5 Frame H16

CVTHI. 20
K[.20].
D RC (101,
Q_0,ALV?
=011 ;01N
00,00

RTLTOI_ 6 RETURNU 1]

1N
SC_SC-K[.203,
sc?

=;END

=110

Ve Ve Ve
—

BRGNCH ON S(C<9:5> NE 0

FE_K[ZEROJ,
D_DAL.SC,

Q Dl
s3?, J/CVIGI.4

;1
a D[TO]
’ st

sBRANCH ON SC<9:5> NE 0
110~

3
[ 4

EALU SC,
Q_D.DXT[BYTE].OR.PACK.FP,

D_DAL.SC
J7CVTHI. S

2111

SC_SC~FE,
SET.v
=;END

s REMINDER:
: FRAC <WMS> =

FRAC <AMS> =

5PONENT-64.

RCO
ID0

it u

s D
. Q
: SC=E
. FE=3
D_RCLT1]
S'CSC FE
Sc?

Sequence 1026

D GETS FRACKVMS>
SHIFT IN 0°S

NUMBER GT 2**160
REMEMBER TO CLEAR FRACTION

ALL OF EXP IS IN SC
TEST SC<9:5>

NUMBER < 2%x31
FE GETS # OF LONG SHIFTS
D GETS INTEGER, SHIFTTNG RIGHT

Q GETS ROUND BIT

JOIN G-CODE

2**31<=NUMBER
Q GETS FRACTION <AMS>
TEST FOR SC NEGATIVE

2**3]1 <= NUMBER < 2**63

GET EXPONENT-32. FOR OVERFLOW CHK
GENERATE 8000 IF

INTEGER IS 80000000 AND SD = 1

D GETS INTEGER STILL

2**x63 <= NUMBER
SUBTRACT 32. FROM EXPONENT
DEF INITELY OVERFLOW

<Q,D> NOW_EQUALS FRACZ,FRAC3
SUBTRACT Z2. MORE FROM EXP




72-ES0AA-124.0
: PTW124.MCR 60012041
: GANDH .MIC [600,12043

1996,

1997,

19A6.

19A7,

1642,

1645,

1646,

1648,

1ADO,

1AD1,

0D00,123C,09E0,F800.0104, 7B6E

0000,143C,C5F0,2C00,0080,B5A6

0€00,003C,01E0,F800.0000, 1644

0F00,003C,0180,F800,0080,B642

0D00,123C,11F8,F800,0104,7B6E

0D00,123C,0DEQ.F800,0104 , 7B6E

0019,2020,4580,F800,0010,1646

0000,003C,7580,F800,0084 ,B648

0000,013¢,0580,F800,0104,7AD0

0000,123C,C1F0,2€00,002C, 1B6E

0000,123C,C1F0,2C00,0000, 1B6E

: GANDH _MIC [600,1204]
MICRO2 1L(03) .
G & H floating point

;40393
;60394
;40395
;40396
240397
;40398

116

G&H floatin? poinl4-Jan-82
14-Jan=-82 15:30:1

: MULTIPLY H FLOATING

F
6 VAX11/780 Micro

iche
code

=110 Ieaeycu ON SC<9:5> NE 0

FE K[.2).
D_DAL.SC,

QD,
$82,J/CVTGI.4
;11

LR YR YR VI X

Q_IDL[T1],
ST_SC-FE,
sc?

Ve Ve Ve e 0

U]
—bd® o

*BRANCH ON SC<9:5> NE 0

D a.0.D.
J7CVTRI.4

LX}

SC_SC-FE.
0

FE_KL.4],
D.gAL.SC.

Q0,
$32,J/CVTGI.4

e NN Vo 0,0,

CVTHI.4:
FE KC.31.
D_DAL.SC.

QD,
§82.J/CVTGI.4

Ve %e Ve N

CVTHI.3:"
ALU_Q.XOR.K[.80003,
CLK-UBCC.,LONG

SC_Sc-KL[.20]

FE_KL.1],
2?

Qe Ve Se N

;0
=0 Q_IDLTO],SET.V,
$82.J/CVTGI.4

S

21
Q_INLT0],
$82,J/CVTGL .4

=:END ;

S Frame I1% Sequence 1027 :
> PCS 01, FPLA OE, WC1%4 Page 1026

2*x*63 <= NUMBFR < 2%x95
NUMBER OF LONG WORDS

D GETS INTEGER

NEEDED FOR ROUND BIT
TEST SIGN, JOIN G-CODE

2**95 <= NUMBER

Q GETS FRAC4

SUBTRACT 32. MORE FROM EXP
TEST IT

2**x95 <= NUMBER < 2**127
<Q,D> NOW EQUALS FRAC3,FRAC4

2*x127 <= NUMBER < 2+**160

NO MORE FRACTION BITS
D GETS INTEGER

DO THIS FOR ROUND

TEST SIGN, JOIN G-CODE

CLEAR 3 LOW LONG WORDS OF FRACTION
D GETS INTEGER

NEEDED TO ROUND

TEST SIGN, JOIN G-CODE

COMPARE WITH MOST NEG #

LOWER EXP SO WE CAN GET ROUND BIT

NUMBER OF WHOLE LONGWORDS TO SHIFT
FRACTION
INTEGER = MOST NEG NUMBER ?

NO THERE IS OVERFLOW
JOIN G-CODE

YES, NO OVERFLOW




12-ES0AA=124.0
- PTW124 . MCR 600" 1004]
: GANDH .MIC [600,1204]

14C3,
1649,
164A,
164C,
164D,

1650,

1651,
1652,
1653,

1654,

1A40,

1A42,

1A43,

0800,003C,0180,FA08,0000, 1649
0000.003C,C180,3C00,0000,164A
0000,003C,0180,FA00,0000,164C
0000.,003C,0180,F980,0000,164D
0000,003C,0180,FA10,0000,1650

0000,003C,0180,F988,0000,1651

0800.003C,7180,FA18,0084,7652
0800.,003C,C580,3E20,0000,1653
0000,003C,0180,F800,0000,1654

0819,0000,0580,F800,0000, 1440

0017.,8015,0180,F801,0200,0E16
0014,0038,01CC,F800,0000,0E88

0000,003C,0180,F800,0000,18C0

GANDH .MIC [600 1204]
MICRGZ 1L(03)
G & H floating point

G & H float 14 Y 16
oatin 1n -
14-Jan-82 ? po

Fiche 5 Frame J16

n-82
VAX11/780 Microcode : PCS 01,

: H-FORMAT POLYNOMIAL EVALUATION

T0C

14C3:

00

=;END

G € H floating point

ce 1028
Page 1027

Se
FPLA OE, WCS124

: H-FORMAT POLYNOMIAL EVALUATION'
: THIS INSTRUCTION HAS TWO ENTRY POINTS, DEPENDING ON FPD.

b_RLR1]

ipCT01D

L4

{AB_RCR0)

RCLTOJ_LA

{AB_RCR2]

RCCT1I_LA

D_RLR3],
ST_KL.FFF8]

IDCT13_D.D_RIR4]

D_DAL.SC

b_p-K[.13

;00
PCEVA_D.OXTLBYTEJ+PC,
CALL,J/SETFPD

:10
Q_PC,J/BAKUP.PC

;1
J/POLYH.REEN

THE NEXT SIX WORDS RELOAD THE PARTIAL
PRODUCT FROM RO-R3 TO RCO-ID1

GET READY TO SHIFT IT

SETUP TO GET PC DELTA

PC DELTA NOW IN D<07:00>

ADJUST FOR THE ESCD

BYPASS SPECIFIERS

ENTER HERE ON READ ERRORS

REENTER MAIN LOOP BY READInG ARGUMENT




K 16
ZZ-ESOAA-124.0 : GANDH .MIC [600,12041] GEH floatm? pomM-Ja -82 Fiche 5 Frame K16 Sequence 1029

: PIW124.MCR 600°12041] MICRO2 1L(03) 14-Jan-8 0:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 1028
: GANDH .MIC [600.12041 G & H floating point : H—FORHAT POLYNOMIAL EVALUATION
2460691 H N
1460492 : SUBROUTINE TO READ 4 LONGWORDS IN MEMORY
140493 ;STARTING AT VA, AND STORING THEM IN RC(SC),ID(SC),RC(SC+1),ID(SC+1)
260494 2 RETURNS SC = SC.OR.K[.301+1
260495 : VA = VA+K[.10]
240696 =0xx s0%x :
:40497 READ.H.SUBR: ,
;40498 DLLONG] _CACHE, : READ FIRST LONGWORD
1460499 SC_SC.OR.K[.303. : MAKE IT POINT TO TEMP AREA ON ID-BUS
U 1AC2. 0000.003D,7980.4000,0084,38F2 :2828(1) . CACL.J/READH. SUBR. SUB : SUBROUTINE WITHIN THIS ROUTINE
:60502 sIxx H
:2-8;82 gtLglcuGJ CACHE, : READ 3. LONGWORD
U 1AC6. 0000,003C,0180,4000,0080.D8F2 ;40505 J/READH SUBR.SUB
;60506 =;END
;40507 =0xxx  :Qnxnx :
;40508 READH.SUBR.SUB:
:40509 RC(SC) D, ; STORE FIRST LONGWORD IN RC(SC)
;40510 VA_VA+Z, : INCREMENT MEMORY POINTER
U 18F2, 0001,003D,0180,F838.,0000,1656 :zgg}; CALL ,J/READ . CACHE .LOIG ; SINGLE LINE SUBROUTINE
;60513 sTxxx :
;40514 ID(SC) D, : STORE 2. LONGWORD IN ID(SC)
;40515 VA_VA+Z, :  INCREMENT MEMURY POINTER
U 18FA, 0000.003E,C180,3403,0000.0004 ;40516 RETURNS
;40517 =;END
;40518 :
;40519 READ CACHE LONG:
140520 DLLONG] _CACHE,
U 1656, 0000.003E,0180,4000,0000,0008 240521 RETURNCB]

240522 H :
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U 1685,

U 1825,

ju 1865,

{U 1AD2,

U 1AD3,

U 1658,

U 1659,

U 165C,

U 165D,

0803.403C,0580,F9B0,1404,7825

0019.4025,8080,F800,0010,047E

0001.,013C,C9F0,2DA8,0000, 1AD2

0000,003C,0180,F80C,0000,0106

0810.,0038,0180,F910,0000, 1658

0000,003C,6580,FA70,0000, 1659

0018,0000,6580,F800,0200, 165A

0000,903C,0180,3000,0000, 165¢C

0C€19.4024,4560,F803,0010,165D

0000.,013C,0180,3000,0000, 1AD4

; GANDH .MIC [600,1204]
MICRO2 1L(03)
G & H floating point

:40522 1685:

L 16
G H float1n? povn14-Jan-82
14-Jan-82

Fiche S Frame L16
0:16 VAX11/780 Microcode
: H~FORMAT POLYNOMIAL EVALUATION

Sequence 1030

PCS 01, FPLA 0E, W(CS124 Page 1029

STORE DEGREE IN RC6 TEMPORARILY
INITIALIZE STATE TO POLY-FLAG

ISOLATE RESERVED BITS
EVALUATE TABLE ADDRESS

SAVE TABLE ADDRESS IN RCS
GET_ARG LONG FRAC 1
TEST FOR ILLEGAL DEGREE (>31.)

D GETS ARG LONG EXP

ALLOCATE STORAGE ON STACK FOR ARG

WRITE LONG EXP ON STACK

INCREMENT STACK ADDRESS
ISOLATE EXPONENT

CLOCK ALU Z-BIT ON EXPONENT
D GETS LONG FRAC 0

WRITE LONG FRAC O ON STACK

;6052 s ENTER HERE FOR POLYH WITHOUT FPD SET.
: 40525 : EXPECTS : RC2=ID3 = PACKED ARGUMENT
:40526 : D = DFGREE

;40527

;40528 :
;605 D D.OXTLWORD],RCLT6I_ALU, :
;40530 STATE _K[.1] :
;40531

;60532 =071%xxx] ;0] xxnxn] :
;40533 ALU _D.ANDNOT.KL.1F], :
;40534 CLK-.UBCC,WORD,

;40535 CALL, J/ASPC

;40536

;60537 =11%xxx]; 7] xxxx] N
;40538 RCLTSI D :
;40539 Q 10[72] :
;460540 27 ;
;40541

;40542 : :
;60543 =0 ; BRANCH ON ALU Z-BIT

60544 : N
:60545 J/RSVOPR

;40546

;640547 21 :
;40548 D_RCLT2]. :
;40549 J7POLYH.I .1

:40550

;40551 : :
;60552 ; ENTER HERE WITH ARGUMENT IN RC2-ID3
;460553 : TABLE ADDRESS IN RCS

:40554 . RC6 = DEGREE

;40555 ; EXPECT D = RCLT2]

;60556 . EXPECTS @ = ID[T2]

;40557 POLYH.I.1:

;640558 LAB_RLCSP] kL.10]

;40559

;40560 H ;
40561 ALU_LA=-KC.101,

;40562 VA_ALU

;40563

;60564 : :
;60565 CACHE_D[LONG] .
;40566

;60567 ——
;60568 VA VA+4, :
;40569 ALO_D. ANDNOT .KLC. 80001, H
;60570 CLK. UBCC WORD, H
;40571 D_Q.0_D ;
;40572

;60573 : :
;40574 CACHE_DLLONG], :
;40575 2? :

:40576

TEST FOR 0 EXPONENT
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GANDH .MIC [600,1204]
; GANDH .MiC [600,1204]

: GANDH .MIC [609,1204]
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GANDH .MIC [600,1204]

163C, 0810,0038,
GANDH .MIC [600,1204]
: GANDH .MIC [600,1204]
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