JU 060C,

U 060D,

U O7E2.

U O7E3,

U 07E6,

U 07€7,

U 07F3,

27-ESOMA-124.0
: PTW124.MCR €90.1204]
: CHAR .MIC [600.12064)

U 07F2,

U 07F6,

U 07F7,

. CHAR

0000,023C,1980,F800,1404,67E2

0018,0038,1980,FA80,0000,0A25

0019,2000,11€0,F800,0010,0A16

0000,803C,1180,4110,54064,47F2

0000,803C,1180,4110,5404,47F2

0000,803C,1180.4110,5404,47F2

0011,8£20,0180,F800,0010,0826
0011,8€£20,0180,F800,0010,0826
0011,8£20,0180,F800.

GO1C, 0844

0011,8£20,0180,F800,0010,0826

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

Character strung 14
14=Jan=-82

‘a
5:30:16

SKPC. LO

=0
SKPST1:

=010
SKPST2:

=010
SKPBYT

-82 Fiche 3
VAX11/780 Microcode

STATE KLZER01,
BEN/ROR
J/sxpsré

21
J/SKPLOCEXIT,R[ROJ_KLZERO]

Q_Q-k[.4] "LK.uUBCC,
J7SKPAL IGNED

;011

DLBYTE]_CACHE,
STATE_STATE .AN. SKPLONG,
LC_RCLT2],

INTRPT. STROBE,
J/SKPBYTES

;110

CIBYTE]_CACHE.
STATE_STATE .AN. SKPLONG,
LC_RCTT2],
INTRPT.STROBE,
J/SKPBYTES

;11

DIBYTE]_CACHE.
STATE_STATE .AN. SKPLONG,
LC RCLT2],

INTRPT. STROBE ,
J/SKPBYTES

ES
ALU_D.XOR.LC,C.X
BEN7 INTERRUPT,
J/SKPBYTES1

.UBCC.DT/BYTE,

;01
ALU D.XOR.LC,CLK.UBCC,DT/BYTE,
BEN7 INTERRUPT,

J/SKPBYTES1

;110

weaer

ALU_D.XOR.LC,CLK.UBCC,DT/BYTE,
BEN7 INTERRUPT,
J/SKPLONG1

.1
ALU_D.XOR.LC,CLK.UBCC,DT/BYTE,
BEN7 INTERRUPT
J/SKPBYTES1

sALU <2>

¢ SOMETHING TO DO. INITIALIZE STATE
cBRANCH ON BYTE OFFSET OF SRC ADDR

.
L4

<ALU = 0

JLENGTH = 0

LA <1:0>

JLA<CT:0> = 00

SSEE IF A LWD'S WORTH
SLAST:0> = 01

;READ 1 BYTE

:NOTE IT'S BYTE
cLATCH COMPARE CHAR
< INTERRUPTS PENDING?

.
L

JLACT:0> =

;READ 1 BYTE

;NOTE IT'S BYTE
sLATCH COMPARE (CHAR
> INTERRUPTS PENDING?

L4

SLACT:O> = 11

;READ 1 BYTE

;NOTE IT7°S BYTE
JLATCH COMPARE CHAR
2 INTERRUPTS PENDING?

JLA <1: >

JLACT:0> = 00

. COMPARE BYTES

;BRANCH IF AN INTERRUPT PENDING

.
4

SLACI:0> = 01
;COMPARE BYTES
sBRANCH IF AN INTERRUPT PENDING

JLACT:0> = 10

: COMPARE BYTES.
sBRANCH IF AN INTERRUPT PENDING

sNEXT COMPARE WILL BE OF LUNGWORDS

;BECAUSE LA<1:0>=10, SO vA=11
JLACT:0> = 11

;COMPARE BYTES

BRANCH IF AN INTERRUPT PENDING

Frame B1 Seguence 413
: PCS 01, FPLA OE, wCS124

Page 412




c 1
171-ESOAA-124, 0 CHAR MIC E600 1204] Character string_ ;+=-Jan=82 . Fiche 3 Frame (1 Seguence 414
; PTW124.MCR 60012041 T1CRG2  1L(03) 14=jan-82 15:30:16 ~ VAX11/780 Microcode : PCS 01, FPLA OF, WCS124 Page 413
. CHAR .MIC [606 1204 Character string : SKPC, LOCC
215800 =110 : INTERRUPT PENDING?
=15801 SKPBYTESi: *NO INTERRUPT PENDING
$15802 Q_Q~K[.1],CLK.UBCC, *DECREMENT COUNTER
$15303 LAB_RLR13. SLATCH SRC ADDR
U 0826, 0019.3800,05C0.FA08,0010,06E9 ].238‘5' BEN7ALU. J/ SKPRYTES2 *CHARS =?
15806 ;111 :
U 0827, 0000,003C.1980,F800.0104,6A26 .—]igggg J/SKPFPD,FE_KLZERJ] *INTERRUPT PENDING. SET FLAG
:15809 =1001 :ALU <2> + IR <0>
115810 SKPBYTES2: :LOCC. UNEQUAL.
$15811 VA_LA+KL.11,RCR1I_LA+KL. 11, = INCR DEST ADDR.
U 06E9, 0018,0114,0580,FA88,0200,0628 :}gg}g 127J/SKPBYTES3 *MORE TO DO?
$1581% ;1011 :SKPC. UNEQUAL.
75815 RCROJ_Q+kC.13, SBYTES DON'T MATCH
lu 06EB, 0019,2014,0580,FA80,0000,0A25 :}gg}g J/SKPCOCEXIT ;ALL DONE
$15813 :1101 :LOCC. EQUAL.
215819 RCROJ_Q+KkC.13. :BYTES MATCH. RESET COUNT
U O6ED, 0019,2014,0580,FA80,0000,0A25 :}ggg? J/SKPLOCEXIT ;ALL DONE
115822 ;1111 :SKPC. EQUAL.
=15823 VA_LA+KL.13,RCR1I_LA+KL. 1], SBYTES MATCHED. INCREMENT ADDR
U O6EF, 0018.0114,0580,FA88,0200,0628 ;}gggg 777J/SKPBYTES3 ~ MORE TO DO?
$15826 =0 . :ALU <2>
=15827 SKPBYTESS: :THIS IS THE ENTRY POINT FOR TERMINAL
$15828 *BYTES AS WELL AS PART OF THE BYTE LOOP
$15829 DLBYTE] CACHE, *ALU NE 0 SO MORE TO DC
:}gggg J/SKPLOTEXIT ;ALL DONE
$15822 21111 2SKPC. EQUAL.
+15823 VA_LA+K[C.11,RCR1I_LA+KL.1], *BYTES MATCHED. INCREMENT ADDR
U O6EF, 0018.0114,0580,FA88,0200,0628 :;ggglg 127J/SKPBYTES3 *MORE TO DO?
$15826 =0 . :ALU <2>
:15827 SKPBYTESS: STHIS IS THE ENTRY POINT FOR TERMINAL
£15828 :BYTES AS WELL AS PART OF THE BYTE LOOP
215829 DBYTE CACHE, *ALU NE 0 SO MORE TO DO
$15830 STATE_ ~ ATE.AN. SKPLONG, *READ ANOTHER BYTE
£15831 LC RC: 2, SLATCH COMPARE CHAR
15832 INTRP™ < "R0BE, *CHECK FOR AN INTERRUPT
U 0628, 0000,823C.1180,4110,5404,47F2 ;}gggz J/SKPE: ;,BEN/ROR *BRANCH ON BYTE OFFSET OF ADDR
115835 i1 o :
U 0629, 0003.003C.0180,FA80,0000.,0A25 :}gggg J/skPLO:.. i,RCRO1_O sCOUNTER = 0. ALL DONE.
$15838 =110 : : INTERRUPT?
:15839 SKPLONG1:
$15840 Q 0-K[.4]-1, :LAST BYTE READ WAS AT BYTE 3
£15841 CCK.UBCC “OF LONGWORD. NEX' WILL BE AT LONGWURD
$15842 LAB_RCR1], *BOUNDARY. SEE IF A Lwd LE-T TC READ
U 0846, 0019,3808,11C0,FA08,0010,06F9 :}ggg BENJALU, J/ SKPLONG2 TMATCH?
$15845 ;111 :
U 0847, 0000,003C,1980,F800,0104,6426 -15846 J/SKPFPD ,FE_KLZERO] :GO SERVICE INTERRUPT

P— |




ZZ-ESOAA-124 0 . CHAR .MIC [600,1204] Character string_  14-Jan-82 3 Frame D1 Sequence 415
- PIW124.MCR 600,12041] MICRO2 1L(03) 14-Jan-82 ' 15:30:16 ~ VAX11/780 M1crocode PCS 01 FPLA OE, WCS124 Page 414
. CHAR .MIC [600,1204] Character string : SKPC, LOCC
;15847 =1001 ; :Z BIT + IR <0>
+15848 SKPLONG2*
15849 VA_LA+KL. 1J R[R1J _LA+K[.1], :LOCC + UNEQUAL. INCREMENT SRC ADDR
U 06F9, 0018,0014,0580,FA88,0200,0416 :%gggg J/SKPALIGN ;CONTINUE WITH LWD SEARCH
15852 ;1011 :
;15853 RCROJ_Q+5, 3SKPC + UNEQUAL.
U 06FB, 0019,2010,1180.FA80.0000,0A25 :}gggg 1/SKPCUCEXIT :ALL DONE. MISMATCH WHILE IN BYTE SEARCH
15856 ;1101 :
;15857 RCRO]_Q+5, :LOCC + EQUAL.
[u 06FD, 0019,2010.1180.FA80,0000,0A25 :}gggg J/SKPCOCENIT sALL DONE. MATCH IN BYTE SEARCH
115860 -1111 :
U 06FF, 0018,0614,0580,FA88,0200,0A16 ;15861 VA_LA+KL.11,RIR1I_LA+K[. 1] :SKPC + EQUAL. INCREMENT SRC ADDR

;15862 :CONTINUE SEARCH BY LWDS

[Up———




22-~ESOAA-124. o
: PTW124.MCR 6 04]
: CHAR .MIC [606 1204

[Uu OA16, 0001,233C,7180,FAB0,0084,65€E9

|u 05€9, 0019,2014,11C0,F800,0010,0A18

{u OSEB, 0810,0038,01C0,F910,0000,0A19

ju OA18. 0000,013C,0180,F800,0000,0628

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

1588)

Character strvng
14-Jan-82 15:

4-Jan=-82 iche 3 Frame
30: 16 VAX11/780 chrocode : PCS 01,
: SKPC/LOCC LONGWORD OPERATIONS

.T0C ' Character string : SKPC/LOCC LONGWORD OPERATIONS''

sHAVE HIT FIRST LONGWORD BOUNDARY. MAKE A LONGUURD OF COMPARE CHARACTER
:SO COMPARISONS CAN BE DONE A LONGWORD AT A TIME.

Sequence 416

el
FPLA OE, WCS124 Page 415

.
(4

¢ SAVE CURRENT COUNT
¢PREPARE TO MAKE LWD OF COMP CHAR
;<4 CHARS LEFT?

SKPALIGNED.

RCRO]_Q
SC_KL* FFFSJ
c37?

=01 ;ALU <O
d_a+KL.4], CLK.UBCC. *<4 BYTES TO READ. RESET COUNTER
J7SKPALIGNED1 “SEE IF ANY LEFT AT ALL
;N :
@_RCLT23.D_RCLT23. *AT LEAST 4 BYTES TO READ
J7SKPALIGNED2 *PREPARE TC MAKE A LWD OF CMP CHAR
SKPALIGNED1 : ’

2?,J/SKPBYTES3 ;SEE IF COUNT > 0. ASSUMES LA STILL

sSET TO REFLECT UNINCREMENTED ADDRESS




: CHAR

U 0A19,

U OA1A,

U 0A1C,

U 0A1D,

[U 0A20,

jJU 0850,

U 0857,

U 067:.

U 0673,

ZZ-E SO0AA-124.0
: P1Wi24 MCR 600

°1204]
-mIc £600.12041

0800,003C,0180,F800,0000,0A1A
0000,003C,0180,F800,0000,0A1C
0800,003C,01E0,F800,0000,0A1D

001D.0030,0180,F990,0000,0A20

0000.003C,01C0,FA00,4000,032F

0811.,0320,1980,FA08,0094,6671

0000,003C, 1980,F800,0104,6A26

0019,3814,11C0,F800,0910,03A9

0018,1B14,1180,FA88,0200,0329

; CHAR .MIC [600,1204]
MICRO2 1L(03)
Character string

$157:86

R

wvivawnaug
3%
359

888§88888§

..s_s..a..;..s..n_a...\.a_a..a-s..a.-s-a_\..a_s.a_s_n_a_»..o_n-o-a_b-ma-a_;_s-m.:_n_l_n
OVONRA N WA= OO0 NAWVN AN -

vl i iauiniviuiviinaug

O 000000000000

15923

e W, Vg Vg OgWg Uy Vg Vg 0g oV V00000000090 % %0039 090 %,9002009099%099%999%99%9%09¢0

Character str1ng
14=-Jan-82

F 1
14-Jan-82
:30:16
KB/ LONGWGRD OPERATIONS

iche 3 Frame F1
VAX11/780 Hicrocode

SKPAL IGNED2:
_D.SWAP

D_DAL.SC

D_D.SWAP,Q_D

RCCT23_D.OR.Q

Q_RCRO],

INTRPT.STROBE,

J/SKPLOOP2
=110

SKPLONGLOOP:
gtox:éggébg,cm.uecc.
LAB :

RCR1],
€317,J/SKPLOOP3

1N
J/SKPFPD ,FE_K[ZERO]

=01

SKPLOOP3:
Q_Q+K[.4],CLK.UBCC,
BEN/ALU

J/SKPLASTBYTES

;11
VA_LA+K[.4] LRIR1]_LA+KL.4],
BEN/ALU,

J/SKPLOOF 1

ce
PCS 01 FPLA OE, UCS‘!S

:CHAR IN BYTE 3 OF D + BYTE O OF @
SCHAR IN BYTES 2.3 OF D

SCHAR IND 0.1 +Q 2,3

“COUNT IN Q
*TEST FOR INTERRUPTS

s INTERRUPT?

- COMPARE LWDS

SASSUMC MISS AT BYTE O
sLATCH SRC ADDR
sBRANCH ON # BYTES LEFT

Ve %

GO SERVICE THE INTERRUPT
sALU <C>

< 4 BYTES LEFT. RESET + TEST COUNT
cA MATCH?

:GET OUT OF LWD LOOP

*> 3 BYTES LEFT TO READ
A MATCH?
SCONTINUE IN LWD LOOP

s KAXXARAARAAARAAARARAANRAANRARRAAARARARAARANNRAAR A

: * Patch no. 048, PCS 0673 trapped to WCS 1176 »

s ARRARARAAARAAN A XA RN AARARAAARAARNRARARANANARA AN

RCLT2] NOW HAS LONGWORD OF COMPARE " -

Page 416

ER.




ZZ~ESOM~1<4 0 . CHAR .MIC [600,1204]

U 0329, 0819,1825,C180,F800,0000,05CC

U 0328, 0000,003C,0180,FA88,0000,0A21

U 032D, 0019,2014,01C0,F800,0000,033F

U 032F, 0019,2€00,11C0,4110,1414,6856

U 033F, 0019,2000,1D80,FA80,0000,0A2¢

Character string

; PIW124.MCR 600,1204) MICRO2 1L(03)
: CHAR .™IC [600.1204] Character string

1 4~Jan~82

SKPC/LOCC LONGWORD OPERA
SWHEN CALLED, R[&] POINTING AT BYTE O OF NEXT LONGWORD, I.E. THE LWD

AF TER THE ONE F

14-Jan-82
15:30:16 VAX‘!‘I/?BO mcrocode : PCS 01, FPLA OE, wW(CS1

he 3 Frame G1 Sesuence 18P 417
age

THE COMPARE OF THIS BRANCH.

Q IS 8 BYTES LESS THAN COUNT AT BYTE O OF LwD BEING COMPARED.

=01001

SKPLOOP1 :

KPLOOPS :

SKPLOOP2

=11111

CALL ,J/LOCEQLONG ,8EN/D.BYTES,
D_D.ANDNOT .KL. FFFF]

;01011

RCR1] LA,
J/SKPUNEQLONG

;01101

Q_0+KL.83,
J7LOCUNEQ’

;0111

DCLONG]_CACHE ,STATE_SKPLONG,
Q a-x[ ZJ CLK.UBCC,
LC_RCLT2]

BER/INTERRUPT,
J/SKPLONGLOOP

sRETURNTF, IR <0> + ALU Z

sLOCC, ALU NE 0. SEE IF ANY BYTES MATCH.
:CLEAR LOW WORD SO IF MISMATCH IS

:IN BYTES 2 OR 3, ONLY NEED A 4-WAY
cBEN TO CATCH IT

:LOCEQLONG RETURNS F IF NO MATCH,
RETURNS 1F IF MATCH FOUND(ALL DONE)

SKPC, ALU NE O

KNOW THE SKPC INSTRUCTION

sWILL BE TERMINATED AT THIS LONGWORD
cSO SET ADDR TO BYTE 0 OF IT TO
sFIGURE OUT 1ST BYTE THAT MISMATCHED

$LOCC. ALU = 0. WHOLE LWD GF = FOUND

-
L4

(TR YR YR X)

sSKPC, ALU = 0. CHAR FOUND. CONT SEARCH.
sLOCC. CHAR NOT FOUND RETURN FROM LOCEQLONG
sREAD A LONGWORD OF SRC

sDECREMENT + CHECK COUNTER

sLATCH COMPARE CHAR

s INTERRUPT PENDING?

sRETURNTF

sLOCC ONLY. A MATCH HAS BEEN FOUND AT BYTE INDICATED BY SC IN CURRENT LONGWORD.
;DECREMENT COUNT(Q) FROM START OF THIS LWD TO CORRCCT BYTE.
;LA POINTING AT ADDR OF BYTE O OF CURRENT LWD.

sUPDATE REGISTERS AS PER SRM FOR MATCH.
LOCUNEQ:

RCROJ_Q-Kk[CSC],
J/SKPONEQS

;DECREMENT COUNTER BY PRESET AMT

-
.




|u O3AF,

lu 038F,

0018,0114,1180,FA88,0200,0628

0019,2000.11¢0,F800,0000,033F

;15987 27-J/SKPBYTES3
;15988
11111 ;

ZZ-ESOAA-124.0 : CHAR .MIC C600,1204] Character string ~-Jan-82 . Fiche 3 Frame Hl Seguence 419
: PIW124.MCR 600,1204] MICRO2 1L(03) 14~Jan-82 15:30: 16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 418
: CHAR .MIC [600.1204] Character string : SKPC/LOCC LONGWORD OPERATIONS
13969 =01001 . cRETURNIF, IR<0>, ALU Z
5970 SKPLASTBYTES : sR1 POINTING AT BYTE O OF CURRENT LWD.
:159 cQ VALUE FOR BYTE O OF NEXT LWD
:15972 CALL J/LOCEQLONG, cLOCC. SEE IF ANY BYTES MATCH
:15973 D_D.ANDNOT .KC.FFFF], sCLEAR LOW WORD
ju 03A9, 0819,1825.C180,F800,0000,05CC }?3;? BEN/D.BYTES :
:15976 ;01011 :
215977 Q_0—KC[.41, sSKPC. LAST LONGWORD DIDN'T MATCH
jU 03AB, 0019,2000,11C0,F80C.0000,0A21 ;15978 J7SKPUNEQLONG sDECREMENT Q SO COMPATIBLE WITH
"1|§3878 -01101 SENTRY FROM LONGLOOP
:15981 Q_Q+K(.4],RLRO] 0+K[.4], sLOCC. FOUND A LWD OF CHAR
lu 03AD, 0019,2014,11C0,FAB0,0000,0A25 ;15982 J7SKPLOCEXIT sADDR POINTING AT BYTE O ALREADY
:15983 'SET COUNT TO INCLUDE WHOLE LWD
: 15984 ;01 1M
;15985 ’LOCC. NO MATCH RETURN FROM LOCEQLONG
215986 VA_LA+K[.4],RIR1I_LA+KL.4], sSKPC. LAST LONGWORD MATCHED

sCHECK ON TERMINAL BYTES

sRETURNIF FOR LOCEQLONG

Q IS NOW POINTING AT BYTE 0 OF PREVIOUS

997 ;LWD (BECAUSE OF THE Q_Q+8 AT LOCEQLONG). WANT IT TO BE BYTE 0 OF LWD

]
1
1
:}5990 :LOCC. LONGWORDS MATCHED RETURN.
21
} 993 Q_0-K[.4],J/LOCUNEQ

DECREMENT COUNT TO BE EQUIV TO
:BYTE O OF CURRENT LWD

;15
: 2?92 ;IN WHICH THE MATCH OCCURRED, SO SUBTRACT 4 TO GET IT.
5




I 1

ZZ-ESOAA=124.0 . CHAR .MIC [600,1204] Character string_  14-Jan-82 . Fiche 3 Frame I1 Seguence 420 |
: PTW124.MCR 600, 1204] MICRG2 1L(03)  14-Jan-82 15:30:16  VAX11/780 Microcode : PCS 01, FPLA OF, WCS124 Page 419
: CHAR .MIC [600,72041 Character string : SKPC/LOCC LONGWORD OPERATIONS

:15995 ;ALGORITHM:

215996 - THIS ROUTINE SHARED BY LOCC LONGWORD + BYTE COMPARES, WHICH MAKES FOR

215997 SLIGHTLY UGLY COUNTER MACHINATIONS. FOR LWDS, Q IS EQUIVALENT TO

115998 BYTE 0 "t 2 LWDS PEST CURRENT LWD(I.E. THE LWD UNDER CONSIDERATION

$15999 HERE). ruUR BYTES, Q IS EQUIVALENT TO BYTE O OF 1 LWD PAST CURRENT LWD.

$16000 IF A MATCH IS FOUND., ROUTINE RETURNS 1F WITH Q POINTING TO START OF

$16001 : CURRENT LWD + SC = BYTE POSITION OF 1ST MATCHING BYTES.

:}gggg : IF NO MATCH, ROUTINE RETURNS F WITH REGISTERS SUITABLE TO CONT SEARCH

$16004 ;CALLING SEQUENCE:

:Pws: CALL .J/LOCEQLONG ,BEN/D.BYTES

313665 ; INPUTS :

$16008 - D<31:16>= 2 BYTES TO COMPARE, <15:0>=0

216009 - Q@ = COUNT(SEE ABOVE FOR EXACT VALUE)

216010 SC=0

216011

:16012 ;0UTOUTS:

:}28;2 : SC =0, 1, 2, OR 3 IF AMATCH: = O IF NO MATCH

$16015 :RETURN:

:}gg}g : RETURNF IF NO MATCH; RETURWNIF IF MATCH

216018

:16019 =1100 : :D.BYTES 1+0

$16020 LOCEQLONG: sLOCC. DETERMINE IF A MATCH FOUND

16021 :IN CURRENT LONGWORD COMPARE
lu 05cC. 0019.2016.01€0.F800.0000.001F ;}gggg Q_Q+K[.8],RETURN1F *BOTH BYTES = 0

16024 ;1101 :
U 05CD. 0000,003C.0580,F800,0084,65CC :12852 §C_KC[.13,J/LOCEQLONG BYTE1 =0

$16027 ;1110 :
lu 05CE. 0019,2016.,01C0,F800,0000.001F  :16028 Q_a+K[.81,RETURNTF *BYTEO = 0

:}2853 1111
U 05CF, 0000,183C.,0980,F800,0084,6490 3}28%} BEN/D. . 'TES,SC_KC.2] *BYTES 0 + 1 UNEQ 0. ASSUME IT'S 2

$16033 =00*x :D.BYTES 3 + 2
U 0450, 0019.2016.01C0,F80,0000,001F ‘428%? Q_Q+K[.8],RETURN1F BYTES 2 +3 =0

16036 ;01%w ; !
U 0494, 0000,003C,0D80,F800,0084,65CC :}gggg §C_KC.3,J/LOCEQLONG *BYTE 3 = 0 |

+16039 ;10w : '
U 0498, 0019,2016.01C0,F800,0000,001F ;}ggzg Q_Q+K[.81,RETURLTF BYTE2 =0 ,

£16042 ;11 :
U 049C. 0000.003E.0180,F800,0000,000F :}ggzz RE TURNF *NO MATCH FOUND. CONTINUE READING.

$16045 ;




27-ESOAA=124.0 : CHAR .MIC [600,1204]
- PTW124.MCR 600,1204)
: CHAR .MIC [600.1204]

U 0A21, 0819,1824,(180,F800,0000,062C

{U 062C, 0019,3800,09C0,F8.9,0084,6088

U 062D, 0000,003C,1980,F800,0084,608C

{u 062E, 0019,2000,05C0,800,0084,608C

U 062F, 0000,003C,1980,F800,G084,608C

U 0088, 0019,2000,05C0,F800,008C,C08C

U 008C, 0019,2014,0180,FAB0,0000,0A24

U 0A24, 0018,0014.1D80,FA88,0000,0A25

U 0A25, 0000,403C,0180,FA00,2070,05AE

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

Character string

14=-Jan=-82 iche 3 Frame
30:16 VAX11/780 mcrocode PCS 01 FPLA 0E, wCs1 g

: SKPC - DETERMINE WHICH BYTE

.TOC N Character string : SKPC - DETERMINE WHICH BYTF''
sSKPC. MISMATCH FOUND IN A LWD. DETERMINE WHICH BYTE OF LWD DIDN'T MATCH
:Q, THE COUNTER, IS 8 LESS THAN COUNT AT BYTE 0 OF CURRENT LWDS

Page 420

sxmowne :
D_D.ANDNOT .K[.FFFF], :CLEAR LOW WORD SO IF MISMATCH
BEN/D.BYTES ;IS IN BYTES 2 OR 3 ONLY A 2-WAY
;BEN IS NEEDED
=1100 : :D.BYTES 1 + 0
Q_a-k[. ZJ. ;BYTES 0 + 1 BOTH =
ST k[.2] ;PRE-ASSUME IT'S BYTE 2
.82°.J/sxpmso3 ;DETERMINE IF MISMATCH IS BYTE 2 OR 3
21101 :
SC_KLZERO],J/SKPUNEQ1 ;BYTE 0 UNEQUAL
:1110 :
SC_KC.13. a _Q-k[.1], :
J/SKPUNEQ :BYTE 1
211 2
SC_K[ZERO] ,J/SKPUNEQ1 ;BYTES O + 1 UNEQUAL. BYTE O COMES 1ST
=10%x ; :D.BYTE 2
SKPUNEQ3
Q_a-k[C.13]. ;Q + SC ALREADY = 2.
ST_SC+1,J7SKPUNEQ1 ;JUST INCREMENT FOR BYTE 3
JTxx H
SK Q1:
RCROJ_Q+KL.8] ;UPDATE RO TO BE WITHIN CURRENT LWD
SKPUNEQS : :
RCR1J_LA+KLSC],J/SKPLOCEXIT :SET COUNTER TO # BYTES AT TIME OF MISMATCH
sFINAL REGISTER CONTENTS ACCRODING TO THE SRM:

:SKPC 6 ALL MATCHED, LOCC - NO MATCH

;RO =
JRT = END OF STRING + 1
JSKPC - MISMATCH FOUND, LOCC - MATCH FOUND:
RO = # BYTES REMAINING IN STRING, INCL UNEQUAL (SKPC) OR EQUAL (LOCC)
;R1 = ADDRESS OF UNEQUAL (SKPC) OR EQUAL(LOCC) BYTE
SKPLOCEXIT:
ALU_RCROJ,SET.CC(WORD), sSET PSL CC ON COUNT
CLR FPD, J/STRINGFINAL ;CLEAR FPD BIT + EXIT




Z2-ESOAA-124.0 . CHAR .MIC [600,1204]
: PIW124 . MCR 600,1204]

U 0A26, 0001,373C,0180,FA80,0000,0860

it: 0860, 0014,0039,01C0,F800,0000,0EB8

|u 6862, 0810,0038,71C0,F910,0084,69E8

IU 0864, 0019,2014,0180,FAB0,0000,0860

u 00C1, 0800,003D,6DC0O,FA00,0084,89F2

u 01C1, 0003,803C,0180,F990,0000,02F8

Character string
MICRO2 1L(03) 14~Jan-82

. CHAR .MIC [600.1204] Character string

;16097
;16098
: 16099

;16100
;16101
;16102
;16103

b

e 0

L2

b cmd d e e e emd e e d med b ncd end e e nd e b rmocd nd b b d ] e d ecd cd b e b nd )

o Yo Yo Yo Ne Yo Yo Yo Yo Yo Yo Xo Yo Yo Yo Yo Yo Yo Xo Yo Yo To Yo Yo Jo Yo Yo Joo Yo To Yo To Jo 2o

b eh d e e e oed e o sd b b e b v mad d acd b rach med e o ooeb cord b b b b b e b b b
CONO NN = OO0 NN WA= O000N

tNWWWWWW%NNNNNNNNN-'—5-'—'—\--'—' -‘—'-*000889

[« QP VI N Y=

IR P A PR IR IR IR AR A AT E TR I A ITATE A A TR PR FE N PR R PR PR PN PN PR FE FE TN ]

Fiche 3 Frame 22

: SKPC/LOCC FPD + RESTART

.TOC

Character string : SKPC/LOCC FPD + RESTART''

sSAVE ALL NECESSARY INFO IN RO + R1

:RO

8YTES_1-0 = LENGTH FROM Q
BYTE 2 = PC DELTA

; 8YT
sSTATE BIT

E 3 = COMP CHAR
2 =0 = BYTE
= 1 = LONG

:BIT 2 CHOSEN SO NO_KMX CONFLICT ON COUNTER DECREMENT [N SAME INSTR
sAND CAN BE USED WITH CALL,BAKUP.PC FOR FPD

SKPFPD: STATE2?. *BRANCH ON BYTE/LONG
RCROJ_Q SASSUME IT'S BYTE
=x000 ; ;<2>FOR BEN/STATE, ' -0> FOR BAKUP.PC
SKPFPD1: :<3> NEVER SET
Q_PC, :PREPARE TO BACKUP THE PC
CALL,J/BAKUP.PC :
=10 H H
Q_RCLT2],D_D.SWAF,>C_KL.FFF8], :;Q<7:0>_COMP CHAR,D<X1:24> PC DELTA
J7FPDPACK1 ;JOIN GENERAL PACKING ROUTINE
=100 2 : R
RCROJ_Q+K(.83,J/SKPFPD1 ;BACKUP ADDR FOR LONGWORD CASE
_ ;4 FOR THIS LWD, 4 FOR NEXT LWD
0c1: : : )
SKPRESTART : sFAULT COMPLETED. RESET COUNT +
:START FROM THE TOP.
D_R[ROJ],Q_RCRO], JUNPACK RO
ST _KL.FFFOD, ;PREPARE FOR DAL.SC
CALL,J/FPDUNPACK sUNPACK PC DELTA + STATE
1C1: . :
RCLT2] D.OXTIBYTE], :D<7:0>=COMP CHAR

J/SKPRES1 s CONTINUE

14-Jan-82 K1 Seyuence &
15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE. UCS134 Page 421




2Z-ES0AA~124.0 : CHAR .MIC [600,1204] Character string_  14~Jan-82 . Fiche 3 Frame L1 Seguence 423
: P1W124 MCR 600,1204] MICROZ2 1L(03) 14-Jan~82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 422
: CHAR .MIC [600.1204] Character string : SPANC, SCANC

;16137 .T10C ' Character string : SPANC, SCANC*'

;16138

-
W
0

sALGORITHM: SPANC (TIL UNEQUAL) 28 /SCANC (TIL EQUAL) 2A

Y
(=]

:THIS IS A VERY STRAIGHTFORWARD BYTE-WISE SEARCH.

SAFTZR OBTAINING ALL THE OPERANDS, A SRC BYTE IS READ(SCANEQ);

42 ;1T IS USED TO INDEX THE TABLE(SPANMORE):; THE TABLE IS READ: THAT BYTE
43 ;IS ANDED WITH THE MASK CHARACTER AND THE SEARCH TERMINATES OR CONTINUES
44 AS A RESULT OF THAT AND OPERATION, DEPENDING ON THE OP-CODCS:

45 :STANC CONTINUES IF NO MATCH, SPANC TERMINATEES IF NO MATCH

47 ;INPUTS:
48 :Q LENGTH(1ST OPERAND)
49 D ACDRESS(2ND OPERAND)

51 ;REGISTER USAGE:
M LENGTH(DT/WORD)
53 Rl ADDR
34 :RC MASK CHAR
55 :R3 TABLE ADDR

&H
pay

LA FE PR FEFE FE PR TR XN ]

Ne e %o vy

16
161
161
161
161
161
161
161
161
161
161
161
161
161
;161
;161
;161
;161
;16157  ;OUTPUTS:
;16158 :RO NUMBER OF BYTES REMAINING
;16159 :R1 ADDRESS OF BYTE THAT TERMINATED SEARCH OR END OF STRING + 1
;16160 IF NOT FOUND
;16161 ;R2 0
;16162 ;R3 TABLE ADDRESS
;16163
;16164 486: : H
;16165 RCLTOJ Q.AND.KL.FFFF], ;ARG 1 IS LENGTH
U 0486, 0019,2035,C180,F980,0000,047E :}g}g? CALL,J7ASPC JGET ARG 3
:16168 4E6: o H
;16169 RCLT11_Q, ;ARG 2 IS ADDR
U 04E6, 0001,203D,0180,F988,0000,037€ :;g};? CALL,J7SPEC :GE1 ARG 4(MASK)
;16172 4F6: : :
U 04F6, 0001,203C,0180,FA98,0000,0A29 ,%g};z RIR3]_Q ;ARG 3 IS TBL ADDR
:'16175 ; :
U 0429, 0010,0038,01C0,F908,0000,0A2C ;}g};g Q_RCLTi] ;LOAD SRC ADDR
;16178 : :
16179 LC_RCLTOIERY Q, ;SAVE SRC ADDR
U 0A2C, 0001,203C,1980,FB80,1404,6A2D :}g}g? STATE_XCZERO] JINITIALIZE STATE REG
216182 K M
;167183 RCRO] LC ;SAVE LENGTH
U 0A2D, 0010,0038,3DF0,2680,0000,0338 ;16184 Q-ID[PSLj ;LOAD PSL FOR CLRPSLCC




;. CHAR

U 038,

U 0378,

Yy 0379,

U 037A,

lu 0378,

U 0634,

U 0635,

U 0AZE.

U 0A30,

U 3366,

U 0867,

12-ESOAA-124.0
: P1W124 MCR

. CHAR .MIF [600.12043
60012041
-MIC [£600.12042

0019.,0035 .4980,FA90,00C0.09E4
0818.0035,C180,FA00,0010,0E16 -
0000,003C,0180,F800,0000, 06D8
0000,00%C,0180,F800,0000,06D8
0000,013C,91E0,FA08,0200,0634
0000,803C,0180,4218,0000,0A2E
00633.,003C,0187,FA80,0070,09F 1
000F ,8014,0180,F800,4200,0A30

0C00,8E3C,0180,4210,0082, (866

0019,8034,1D80,FA08, 0010,0A31

G0N . 003C,7980,F800,0104,66D8

Character string
MICROZ2 1L (03) 14~Jan-82

Character string

;16185
:16189

IR TE YR YR YE YR YEFENE RN XB ¥

¥ b cnd oed cud wad wrd wnd cud b cnd cud cub cod wud w—d
OO OO OO

\) = cnd cd cnd wobd wwed wvd cd cod wed b cmd wad
LBERIRKRAC28LR

R

Ve %o %e Ve Vo e N,

wud b b b cd ww? ovd ced wnd wnd b wnd wnd

AONONON
ny
N
o

USUSLSUSTNDNLSTS [N
b e wmd wd nd wnd wd OO

OO N NN = OO 00

—d ed d

© 99 09 Ve %y Vg Ny Nawy vy v,

-
o
N
n
-

=0xwxx() ;

14=J
15:30:16
: SPANC, SCANC

an=-82 Fiche 3 Frame M1
VAXi71/780 Microcode :

S
PCS 01, FPLA OE, wCS124

CALL ,J/CLRPSLCC,
RIR2I_C.AND.KC.FF3

*CLEAR PSL CC
‘ARG 4 IS MASK BYTE

=1exexx0Q0 ; .

SPANRES1:
CALL.J/SETFPD ;SET FPD BIT
D_RCROJ.AND.KE.FFFFI, +CLEAR OUT HIGH WORD
cCk.uBCC *VERIFY COUNTER > 0
J/FPDPACK *NO SPECIAL FPD SETUP REQD
3/FPDPACK "INO SPECIAL FPD SETUP REQD

SPANSTART : :
Q_D, *COUNTEK TO Q
VA_RCR13, :SET ADDR OF FIRST CHAR
177J/SPANUNEQ ' COUNTER > 0?

=0 ; ALU <>

SCANEQ: :MORE TO DO

SPANUNEQ : *MORE TO DO
DIBYT=2 CACHE, *READ SRC CHAR
LAB_RCR3], ;PREPARE TO READ FROM TSL
J/SBANMORE :
2] ;ALL DONE
RCROJ_0,SET.CCCLONG), *COUNTER = 0

SPANMORE

=110 :

SGN/CLR.SD+SS,
J/R2ZERO

;CLEAR 'WRITE REG'® FLAG
sR1:=START OF SRC
;R2=START OF TBL

VA_LB+D.0XT ,DT/BYTE,
INTRPT . STROBE

*SET VA TO ADDR WITHIN TABLE
‘0 EXTEND TBL OFFSET THRU AMX
*TIME TO CHECK ON INTERRUPTS

DCBYTEJ CACHE,
sC_RIR2].
BER/INTERRUPT

*READ A BYTE FROM THE TABLE
*GET MASK CHARACTER
* INTERRUPT PEND ING?

ALU_D.AND.KLSCI1,DT/BYTE,

s INTERRUPT?
sNO INTERRUPTS PENDING
;COMPARE 1T WITH THE MASK CHAR

CLKTUBCC *SEE IF =

LAB RCR13, *LATCH SRC ADDR
J/SPANM1 :

;111 ; INTERRUPT IS PENDING
FE K[ZERO], SIT'S AN INTERRUFT
J/FPDPACK !

-

——— s - e et e = mtinmy

24
Page 423
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.
L4

: : N

Z?-ESOAA-‘!Z& Q CHAR MIC [600 1204] Character string_  1¢(-Jan-82 3 Frame N1 Sequence 425

; PIWi24 . MCR 600,1204 RO2 1L(03) 14~Jan-82 15:30:16 VAX11/780 mcrocode PCS 01, FPLA OE, WCS124

1 CHAR  .MIC [S00,720/ - _ch;racter string  : SPANC, SCANC f

;16260 SPANM1:
216241 SEN/ BRANCH ON COMPARISON.
o ) 216242 0 Q-K[ 1] DT/WORD, DECRE’SNT COUNTER
: - 216243 K.UBCC, *SCE IF = 0
U 0A31, 0019,7800,05C0,FA80,0010,0749 .16244 . R[ROJ Q- K[ 1] ;SAVE A COPY OF THE COUNTER IN
, T 16245 - ;CASE FAULTED
;162 =1001 ; ;ALU <2>+ IR <0>
16247 :SCANC. AT LEAST 1 BIT FOUND. DONE
;16248 RCROJ Q*K[ 11,SET.CC(LONG), ;FOUND A MATCH. SET PSL CC<Z>
, - 216249 SGN/CLR.SD+SS, ;CLEAR "WRITE REG'' FLAG

U 0749, 0019,2014,0587,FA80,0070,09F1 }ggg? J/R2ZERO ;ZERO R2
;16252 21011 SSPANC. MASK BYTE MATCH. CONTINUE
;16253 VA LA+KL.1],RIRT]_LA+KL.1], ; INCREMENT 3S0URCE ADDR

U 0748, 0018,0114,0580,FA88,0200,0634 .‘_}2%15:150 1?, ~J/SPANUMNEQ ;sMORE TO DO?
;16256 ;1101 sSCANC. NO BITS MATCH. CONTINUE
;16257 VA LA+K[.1],RERT]_LA+KE.1], s INCREMENT SOURCE ADDR

U 074D, 0018,0114,0580,rA88,0200,0634 ']lgggg 17,J/SCANEQ ;MORE TO DO?
216260 21111 sSPANC. NO MATCH. DONE
;16261 RCROJ C+K[.11,SET.CC(LONG), SSET- CG:NTER 10 THIS MISMATCH

. o , ;16262 SGN/CCR.SD+SS, ;CLEAR ‘WRITE REG'' FLAG

U 074F, 0019,2014,0587,F£A80,0070,09F1 .}2%2{: J/R2ZERO :RZ_O, R1=LOCN OF UNEQ

Page

424




B 2

22-ESOAA~124.0 . CHAR .MIC [600 1204] Character string_ 14~Jan=-82 iche 3 Frame 82 Seguence 426
: PIW124.MCR 600 204 RO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 mcrocode : PCS 01, FPLA OE, wCS1 Page 425
: CHAR .MIC [600,120% Character string : SPANC/SCANC RESTART

}g%gg .TOC ' Character string : SPANC/SCANC RESTART'®

216268 :ON FPD RESTART, START WHOLE COMPARE SEQUENCE ALL OVER, THEREFORE

;16269 :NO NEED FOR STATE INFO.

:16270 .R‘l IS NOT INCREMENTED FOR NEXT READ OF SRC UNTIL 1 FULL SEQUENCE

;16271 :HAS BEEN SUCCESSFUL. THEREFORE, IT'S CURRENT VALUE IS THE CORRECT

;16272 ADDR TO RE-READ

:16273

;16274 4A: : :

;16275 SPANRES TART : :

216276 CALL ,J/FPDUNPACK, :LNPACK RO(RESET PC + STATE)

;16277 D_RCROJ,Q@ RCROJ, :
U 004A, 0800,003D,6DCO,FA00,0084,69F2 ;}gg;g ST_KL.FFFO] :

;16280 14A: : 2
U 014A, 0000,003C,0180,F800,0000,0378 ;16281 J/SPANRES1 ;GO RESET FPD ADDR + RETRY OPERATION




[Z-ESOAA-1 26.0

: PTW124.MCR 600,1204]

. CHAR

MIC £600,1204]

; CHAR .MIC [600,1204]
MICRO2

Character string_  14=-Jan=82 iche 3 Frame (2 Sequence 427 |
1L(03) 14=-Jan=-82 15:30: 16 VAX11/780 mcrocode : PCS 01, FPLA OE, WCS124 Page 426
Character string : (MPC3, CMPCS
.}25%% .TOC ' Character string : CMPC3, CMPCS'’
116284 :GLOBAL STRATEGY: )
216285 THE CMPC ALGORITHM WILL COMPARE LONGWORDS AS LONG AS THE
;16286 LONGER SOURCE IS LONGWORD ALIGNED AND THERE ARE AT LEAST 4 BYTES
216287 LEFT TO COMPARE, OTHERWISE IT WILL COMPARE BYTES. THE CRITERIA
;16288 FOR LONGWORD COMPARES ARE RE-EVALUATED EVERY ITERATION, SD A
516289 MAXIMUM OF 6 BYTE COMPARES WILL BE PERFORMED FOR CMPC3,
:16290 10 FOR CMPCS, REGARDLESS OF STRING LENGTH. THE COMPARE LOOP
:16291 COMPARES (RO} BYTES OF THE LONG STRING AGAINST THE SHORT STRING
516292 OR FILLS, DEPENDING ON STATE BIT 5; WHEN RO IS EXHMAUSTED,
516293 R2 IS CHECKED TO SEE IF THE LOOP SHOULD BE RE-ENTERED FOR FILL
21629 COMPARI SONS .
216295 BY ORGANIZING THE REGISTERS AS °‘‘SHORT-STRING, LONG STRING''
216296 INSTEAD OF ‘FIRST STRING, SECOND STRING'®' THE NUMBER
216297 OF BRANCHES IN THE CODE AND HENCE ITS SIZE ARE GREATLY
;16298 REDUCED; THE PENALTY PAID IS SOMEWHAT MORE OVERHEAD SETTING
}g%gg : UP AND CLEANING UP. .
.;g%g; SFAULT/INTERRUPT STRATEGY:
;16303 TO MINIMIZE FAULT/INTERRUPT/RESTART CODE, THE GENERAL REGISTERS
216304 ARE UPDATED DURING THE COMPARE LOOP. IF A FAULT OR INTERRUPT OCCURS,
;16305 THE LOOP ITERATION WHICH FAULTED IS SCRATCHED EVEN IF VALID DATA
:16306 WAS READ FROM ONE OR BOTH STRINGS. THE A AND B SCRATCHPAD LATCHES
216307 . ALWAYS HOLD THE BEGINNING-OF-JTERATION VALUES OF ANY GENERAL
.}2%83 H REGISTERS CHANGED BY THE CURRENT ITERATION.
.}gg}? sREGISTER USAGE:
16312 . RO HOLDS VARIOUS THINGS:
;16313 1) UNTIL THE SHORTER STRING IS EXHAUSTED, IT HOLDS THE
216316 NUMBER OF CHARACTERS LEFT IN THE SHORTER STRING.
;16315 2) ONCE THE SHORTER STRING IS EXHMAUSTED, IT HOLDS THE
216316 NUMBER OF CHARACTERS LEFT IN THE LONGER STRING.
;16317 3) IF THE CMPC INSTRUCTION IS INTERRUPTED OR FAULTED,
216318 IT HOLDS THE NUMBER DESCRIBED IN 1) OR_2) BYTE-SWAPPED
;16319 ¢ IN ITS UPPER HALF, AND HOLDS THE HIGH 7 BITS OF THE
s10320 STATE REGISTER IN BITS 148 AND PC~DELTA IN BITS 0-7.
216321 ; R1 HOLDS THE CURRENT ADDRESS WE ARE FETCHING FROM IN THE LONGER
;16322 OF THE TWO STRINGS.
216323 . R2 HOLDS TWO COPIES OF THE FILL CHARACTER IN ITS HIGH HALF, )
;16324 ; AND THE ABSOLUTE DIFFERENCE IN STRING LENGTHS IN ITS LOW HALF i
216325 ; (ONCE THE SHORTER STRING IS EXHRUSTED, R2<15:0> IS ZEROED)
216326 ; R3 HOLDS THE ADDRESS WE ARE CURRENTLY FETCHING FROM IN THE
;16327 SHORTER OF THE TWO STRINGS. R3 °'FREEZES'' AT THE BYTE FOLLOWING
;16328 THE SHORTER STRING ONCE THE SHORTER STRING IS EXHAUSTED.
;16329 STATE REGISTER BITS USED BY CMPC ARE:
216330 0 OF F=READING LONGER SRC, ON=READING SHORTER SRC. f
216331 TESTED BY READ-FAULT LOGIC |
1a332 4 OFF=SRCT ARGLMENT WAS LONGER, ON=SRC2 ARGUMENT WAS LONGER. ;
;16333 USED TO RESHUFFLE THE REGISTERS AT THE END AND GET THE g
;16334 SENSE OF THE COMPARE CORRECTLY. '
;16335 ; 5 ON=SHORTER STRING HAS BEEN EXHAUSTED. TESTED IN THE LOOP AND
;16336 IN THE FINAL REGISTER RESHUFFLE CODE.

2




ZZ-ESOAA-124 0 . CHAR .MIC [600,1204] Character string  14-Jan-82 he 3 Frame D2 3 nce 428
;. PIW124.MCR 60012041 MICRG2 1L(03) 14-Jan-82 15:30:16  VAX11/780 mcrocode : PCS 01, FPLA 0E, WCS124 Page 427
: CHAR .MIC [600.12041 Character string : CMPC3, CMPCS
‘%2%%; :CMPC3 ARGUMENT FETCH - ENTER WITH LENGTH INQ, ADDR 1 IN D
216339 4C2:
;16340 CMPC3: RCLT11_Q.OXTCWORD], CLK.UBCC, : SAVE COMMON STRING LENGTH
ju 04c2, 0003,603D.0180.F988,0010,047E ‘}&} CALLLASPC] : AND GET SRC2 ADDRESS.
$16343 : :
216344  4E.: * RETURN FROM ASPC
lu 0452, ©001.003C.0180,FA98,0000,0A34 ;}g%zg RCR31_D : SAVE SRC2 APDRESS
116347 s=- :
Ilu 0AZ4, 0001,203C,0180,FA88,0000,0A36 ;}ggzg RCR131_Q > SAVE SRC1 ADDRESS
+16350 :
h £16351 RCR2] 0. STATE_O(A), ; ZERO STRING LENGTH DISFERENCE,
U 0A36, 0003,003C.0180,FA90,148A,67B0  -16352 SC_ALD, “y/cMPC™ : CLEAR STATE, JOIN COMMON CODE.




22-ESOAA-124.0 ; CHAR .MIC [600,12041 Character string_  14-Jan-82 . Fiche 3 Frame E2 Seguence 429
: PIW124.MCR 6001204] MICRO2 1L(03)  14-Jan-82 _15:30:16  VAX11/780 Microcode : PCS 01, FPLA OF, WCS124 Page 428
: CHAR .MIC [600,1204] Character string : CMPC3, CMPCS5
;16353 ;CMPCS ARGUMENT FETCH - ENTER WITH LENGTH 1 IN Q, ADDR 1 IN D
}ggls' 483
U 0483, 0003,603D,0180,F980,0000,037E E}gggg CMPCS: RCLTOJ_Q.OXTLWORD], CALLLSPEC] : SAVE SRC1 LENGTH, GET FILL CHAR
+16358 : H
$16359 493:  RCCT3)_Q, _D, D D.SWAP, : SAVE SRC1 ADDRESS, START REP-
iU 0493, 0801,203D,71E0,F988,0084,60A2  :16360 SC_KL TFF8], CALCCMOVCCMPCS]  : LICATING FILL CHAR, JOIN
216361 : COMMON CODE WITH MOVCS.
16362 : s
;16363
216364 ON RETURN FROM MOVCCMPCS, RCLCTOJ=SRC1 LENGTH,
216365 - RCLY21=Q0=SRC2 LENGTH,R2<31:16>= 2 COPIES OF FILL CHAR.
:16366 - RCLT131=SRC1 ADDR. D=SRC2 ADDR
216367
16368 H H
216369 0C93: * MOVCCMPCS RETURNSC800]
lu 0c93. 0001,003C,6580,FB80,1404,6A38 ;16370 LC_RCCTCIGRI_D, STATE_KL.10]  : GET SRCT LEN, R1 GETS SRC2ADDR,
}g%;} * SET ‘'SRC2 LONGER'' FLAG AS A GUESS
116373 RCR2] Q-LC, Q_Q-LC, DT/WORD,  : GET LENGTH DIFF IN R2<15:0>
{U 0A38. 0011.6000.01C0,FA90.0010,0A39 :}gggg CLK.UBCC
. 2
:16376 H M
lu 0A39. 0001.033C.0180.FA98.0000,065C :}g;;g RCR31_D, €312 : TEST WHICH IS LONGER
216379 =0+ : : BRANCH ON C31 (LC<=Q --> SRC2 IS BIGGER)
216380 RCROJ_0Q+LC, CLK.UBCC, D_O, > SRC1 BIGGER - RO GETS SRC2LEN
U 065C. OF11.,2014,0580,FA80,0094,6A3A ;}ggg} SC_KL-11, J/CMPCSRCIBIG : R1 GETS SRCIAD, R3 HAS SRC2AD
216383 ;1 :
216 RCROJ_LC, CLK.UBCC, SC_KC.3]1, : SRC2 BIGGER - RO GETS SRCILEN
U 065E. 0010,0038,0D80.FA80,0094,6780 .}gggg J/CMPT : R3 GETS SRC1AD, R1 HAS SRC2AD
216387 i=- :
©16388 CMPCSRC1BIG:
$16389 RCR21_D-Q, DT/WORD, ; SRC1 BIGGER -~ NEGATE DIFF IN R2
U OA3A, 001D,4000,1980,FA90,1404,67B0 ;;ggg? STATE_KCZERO], J/CMP : AND CLEAR '‘SRC2 LARGER'® FLAG
216392 : :




: CHAR

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

lu 0780,

U 07B3,

U OASC'

CHAR
MIC [600. 12041

0000,003D, C58C, 3008,0000,0783

080C,1738,0183,FA80,0000,0658

0010,0038,81F0,2CE8,0000,0A3C

0€00,013C,0180,FA08,0000,016C

MIC [600,1204]
MICRO2 1L(03)
Character string

F 2
Character string_ 14~Jan-

(YR TR X]

RRRRRRRIREXRR
83882

— b e d wd b b )
LIS W= OO

14=Jan=-82 15:30:16
: 3. CMPCS

LOOP FOR FILLS.

Ve Ne %90 %9 %

D =
Z SET ON LOOP COUNT

82 iche 3 Frame
VAX11/780 m‘crocode

SC = NUMBER OF REGISTER WHICH GETS CONTENTS

PCS 01, FPLAOE UCS‘IS& Page 429

CMPC3 AND CMPC5 MERGE HERE. INTERRUPT RESTART ALSO COMES HERE
TO SET UP FAULT ADDRESS, AND CMPCFILL COMES HERE TO RE-ENTER

OF RCLT1],

? COPIES OF FILL CHAR (NOT TRUE ON ENTRY FROM CMP(3/CMPC5)

s CONSTRAINT BLOCK FOR CALL

¢ SAVE FILLS AND GET VALUE TO STORE
s THIS CALL IS JUST TO SAVE UPC

=00

CMPC: LC RCCT1], IDCT1I_D,
CACLLCCMPCSETFPD] ~

=10

CMPC. RDFAULT
RCROJ LB, D_LB, SD_NOT.SD,
STATED?. J/TMPCFPD™
1N

CMPCSETFPD :

R(SC)_LC, Q_IDLUSTACK]

LAB_R(R1],
Z” J/LMPCLPENTRY

LA R PR Y YN XY

READ FAULT ENTRY - (MPC DOES NOT WRITE

RESTORE RO, SET FAULT FLAG,
CHECK WHICH READ FAULTED

SC CAN HAVE THE FOLLOWING VALUES:
1 OR 3 (LC HAS SRC1 ADDR)
0 (LC=LENGTH FROM CMPCFILL/RST)

PRIME LATCHES FOR LOOP WHILE
CHECKING FOR NULL LOOP.

[EPERENENPEPP ——



ZZ-ESOAA-12¢. 0 : CHAR .MIC [600,1204] Character string_ 14-Jan-82 iche 3 Frame G2 Se ce 431
: PIW124.MCR 600,1204] HICROZ 1L(03) 14~Jan-82 15:30:16 VAX11/780 mcrocode : PCS 01, FPLA OE, WCS124 Page 430
: CHAR .MIC [600,1204] Character string : CMPC3, CMPCS
;16617 ; THIS IS THE MAIN (AND ONLY) COMPARE LOOP. RO COUNTS DOWN THE NUMBER
:16418 H OF CHARACTE™S TO COMPARE. THE STRING ADDRESSES ARE IN R1 AND R3.
;16619 IF STATE<5>=1, THE R1 STRING IS COMPARED AGAINST FILLS FROM IDLT4].
216620 ; AT THE END OF EACH ITERATION, SC HOLDS THE NUMBER OF BYTES
16421 ; COMPARED ON THAT ITERATION 4 OR 4), ALUKZ> IS SET ON RO,
;16422 LARLB CONTAIN R1.
:16423
216426 =0 : : ALUCZ> (RO = 0)
216425 : (NOTE °‘‘SECOND READ’‘' IS SET HERE)
516426 CMPCLP:
216427 R[R‘IJ LA+KLSC], VA_ALU, FE_SC, ; UPDATE R1 FROM LAST ITERATION,
U 0640, 0818,1A14,1D80,FA88,0300,0188 .}22%3 D_D.SRAP, PSL. Z" J/7CMPCLPCY s LOAD VA, CHECK LAST COMPARISON.
:16630 21 H
216431 R[ A+K[SCJ FE SC, ; COUNT RAN OUT - UPDATE RT1,
U 0641, 0B18,1A14,1D80,FA88,0100,0169 .}gzgg D_D UAP : CHECK LAST COMPARISON
;16434 =100 ; BRANCH ON PSL<Z> (SRC1=SR(C2),
216435 : ALSO ON ALU<Z> (INITIAL COUNT=0)
2166436 =101 ; (ALL THIS TO SHARE A WORD)
;16437 SC_SHF.VAL, ALU_PACK.FP, : D HAS SWAPPED XOR — GET NUMBER
>16438 Q_ALU.RIGHT2, D"Q, IDUOJ D. : OF LEADING ZERO BITS IN D INTO
U 0169, 0C88,0038,C1C0,3C90,008C,6A43 }gﬁg LI RALR2], J7/CMPCNEQUAL : SC & Q<9:5>, SAVEOLD D & Q
;16441 :11+0; H
$16442 CMPCLPENTRY: : ENTER COMPARE LOOP HERE
216443 ID[FPDAJ D SET FPD LAB_RCR1], ; SET FAULT VECTOR AND F.P.D.,
16444 VA_LA, S 6 &SD_  LOAD VA WITH R1,
lu 016C, 0000,003C,B8587,3€08,2600,018C .32222 J/U‘PCLP ; INIT FAULT/INT FLAG, ENTER LOOP
216447 211 :
;16448 () R[RZJ Q_RCR2], ; STRINGS EQUAL - EXIT LOOP,
;16449 NEZ ALU.VET 0, DT/UORD ; GET FILLS & LENGTH DIFF IN Dga,
U 016D, 0800,403C,75C0,FA10,1454,2A3D ;16450 STATE_STATE. (R K[.20] : SET '‘SHORT STRING EXHAUSTED'®,
}%;12 ; SET PSL<Z> ON R2<15:0>
16453 R[RZJ _D=Q, DT/WORD, D_D.SWAP, ; ZERO OUT R2<15:0>, PUT FILLS
U CA3D, 081D,5A00,6580,FA90,0084,61A8 :16454 SC_KCL-10], PsL.2Z?, “J/TMPCFILL ; INHI Q & LOW D, TEST R2.

[S——




ZZ-ESOM-124 0 . CHAR .MIC [600,1204] Character string_  14-Jan-82 Fiche 3 Frame H2 Se ce 432
: PTW124.MCR 6001204 MICRO2 1L(03) ‘:~,-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA 07, W(S124 Page 431
: CHAR .MIC [600,1204] Character string cmcs. CMPCS
16455 =10+~ s PSL<Z> (LAST COMPARE WAS EQUAL)

122;9 CMPCLP,1: LAST COMPARE NOT EQUAL...

a1 SC_SHF.VAL, ALU_PACK.FP * D HAS SWAPPED XOR - GET NUMBER
$16458 Q_ALU.RIGHT2, D@, IDCTOI_D. : OF LEADING ZERO BITS IN D I..TO
fu 0188, 0C88.0038.C1C0.3C90.008C.6A43 ;}ﬁgg LA RA[RZJ J7CMPCNEQUAL $ SC & Q<9:5>, SAVEOLD D & @
$16461 11en :
116462 CMPCLP. 1A : LAST COMPARE WAS EQUAL..
116463 RCRO, ALU_LA.ANDNOT.KC.31, : SET Z IF COUNT < &,
> 16464 STATE STATE.ANDNOT.KC. 3], ; CLEAR °‘SECOMD READ’® FLAG, TEST
lu 018C. 0018.1524.0080.FA00.1495,4758 :mgg SC_FES CLK.UBCC, ALUT=0? * IF R1 IS LONGWORD ALIGNED.
116467 =1011 ; ALUC1:0>=0 (LONG SRC IS ALIGNED)
116468 DIBYTE] CACHE. INTRPT.STROBE. - NOT ALIGNED - READ A BYTE
lu 0758. 0000.803C.0180,4000,4080,A645 :}2293 SC_SC~FE, J/CMPCLP.2 * AND ENTER THE BYTE COMPARE FLOWS
216471 :
116472 otLom;J CACHE, R[ROJ LA-K[.4], : ALIGNED - READ A LONGWORD,
116473 CLK.UBCT. INTRPT.STROBE, * CHECK IF &4 BYTES LEFT TO COMPARE
[u 075F. 0018.0100.1180.4280,4090,A644 ;}&;g SC_SC~FE. 2?
116476 =0 ALUSZ> ( .GT. 3 BYTES LEFT TO COMPARE)
$16477 T¥NOTE* - IF .LE. 3 BYTES TO COMPARE. THE BYTE WE LANT IS
116478 * IN D<7:0>. SINCE THE LONGWORD READ WAS ALIGNED, WE HAVEN'T
:mgg cvxouueo THE ARCHITECTURE BY OVERREADING.
116481 (A_RACR3], VA_LA, Q_IDCT1], ° LOAD VA WITH 2D STRING ADDR.
116482 STATE_STATE+1: * GET FILLS IN Q, SET '‘SECOND RD'’,
U 0644, 0000.163C.C5F0,2C98.1600,C739 .-}u.gz STATES?, J/CMPCLP.6 : BRANCH ON WHETHER TO USE FILLS.
216485 rMPCLP.2:
116486 1 : COME HERE TO DO BYTE COMPARE..
116487 RCROJ _LA+MASK+1, CLK.UBCC, * DECR COUNT BY 1 (SC=0-->MASK=-2),
U 0645, 0000.0E10,CSFO0,2E80,0010,0876 :}gzgg 110 Q_IDCT1], INT? : GET FILLS IN Q & CHECK INTS
116490 ; BRANCH ON INTERRUPT (PENDINC)
116491 {A_RACR3]. VA_LA, D_Q, Q_D, : LOAD 2D STRING ADDR IN VA,
116492 STATE_STATE+1S * SET ''SECOND READ'',
U 0876, 0C00.163C.,01E0,F898,1600,C6L9 .-mgz STATES?, J/CMPCLP.3 * TEST WHETHER TO USE FILLS

.
-t
o
H
O
v

.

U 0877, 080C.0038,0180,FA80,0000,0733 ;16496 I'QCROJ_LB. D_LB, J/MOVCPACKST : INTERRUPT PENDING = GO AWAY.




1 2
22-ES0AA-1264.0 ; CHAR .MIC [600,1204] Character string_ 14-Jan-82 Fiche 3 Frame I2 Segucnce 433
FPLA OE, WCS

: PTW124.MCR 6001204 MICRO2 1L(03) 14=Jan=-82 15:30:16 VAX11/780 Microcode : PCS 01, Page 432
: CHAR .MIC [600.12041 Character string : CMPC3. CMPCS
;16497 =%*01 : STATECS> (SHORT STRING EXHAUSTED)
$16498 CMPCLP.3:
U 0609, 0000.803C.0180,4000,C000,0A3E ‘}2?6’3 DLBYTEI_CACHE ,J/CMPCLP.S : READ BYTE FROM THE SHORT STRING
$16501 saxll :
:16502 CMPCLP.4:
£16503 LAB_R[R1], SC_KC.1] : SET UP FOR NEXT ITERATION,
+16504 D_D.XOR.Q nzz TALU.VEC_0.DT/BYTE,: COMPARE LOW BYTES OF D & Q,
lu 06DB. 081D.8120,0580.FA08,00D4,6640 :}gggg 2%, J/CMPCLP > TEST COUNT EXH*USTED & LOOP.

e
o
o
wn
(=1
~

LX)

$16508 CMPCLP.S:

U OA3E. 0018,0014.0580,5A98,0000,06D8 ;}gggg RCR3J_LA+KL.1], J/CMPCLP.4 : BUMP 2D STRING ADDR, GO COMPARE
$16511 =++01 ; ; STATE<S> (SHORT STRING EXHAUSTED)
116512 CMPCLP.6:
$16513 DCLONGI_CACHE, Q_D. : READ LONGWORD FROM 2D STRING
$16514 R[RSJ _LA+KE.43, > UPDATE 2 STRING POINTER

lu 0739. 0018.0E14.11E0,4298,0000,0886 -16515 INT?,”J/CMPCLP.7 > TEST INTERRUPTS
116317 "
4 Padd P4

lu 0738. 0c00.0E3C.01E0.F800.0000,0886 :}22}3 D_Q, Q_D, INT?, J/MPCLP.7 : COMPARE AGAINST FILLS. TEST INTS
216520 2
116521 =110 > BRANCH ON INTERRUPT (PENDING)
116522 CMPCLP.7:
116523 LAB_R[R11,SC_K[.4], ; SET UP FOR NEXT ITERATION,
$16524 D_D-XOR.Q.NEZ_ALU.VEC_0.DT/LONG,- COMPARE LONGWORDS,

U 0886, 081D,0120,1180,FA08,00D4,6640 ;%gggg 27, J/CMPCLP * TEST COUNT EXHAUSTED AND LOOP.
$16527 1N :

U 0887. 080C.0038.0180.FA80,0000,0659 165208 RCROJ_LB, D_LB, J/CMPCFPD1 : INTERRUPT - THROW EVERYTHING OUT
16529 * EVEN THOUGH WE READ BOTH STRINGS
$16530 $(NO OTHER PLACE TO CHECK

16531 ; FOR INTERRUPTS IN LOOP!)




J 2
2Z2-ESOAA-124.0 :; CHAR .MIC [600,1204] Character str}'rstg 14=-Ja Fiche 3 Frame J

: n=-82 . 2 S ce 434
; PIW124.MCR 6001204 MICRO2 1L(03)  14-Jan-82 15:30:16  VAX11/780 Microcode : PCS 01, FPLA OE, wcei34 Page 433
: CHAR .MIC [600,1204] Character string : CMPC3, CMPCS
}gggg ; COMPARE LOOP EXITS
*1653% COME HERE IF LOOP EXITED WITH NO DIFFERENCES FOUND - THIS MIGHT
$16535 - MEAN WE ARE DONE, AND IT MIGHT MEAN THAT IT IS TIME TO COMPARE
216536 THE EXCESS BYTES OF THE LONG STRING AGAINST FILLS.
216537 ON ENTRY FROM COMPARE LOOP, Q=R2, PSL<2> SET ON Q<15:0>,
:}gggg : SC=16., D=R2 BYTE-SWAPPED, AND R2<15:0> HAVE BEEN ZEROED.

:16540 =10xr ; PSL<Z> (R2<15:0>=0 ~=>
; BOTH STRINGS EXHAUSTED)
216542 CMPCFILL:

.
-
o
n
»H
b

.

216543 RCLT1]_Q.AND.KLC.FFFF], : GET LENGTH DIFFERENCE IN RCLT11],
;16544 CLk.uBTC, D _DAL.SC, s GET 4 FILL CHARS IN D,
U O1A8, 0D19.2034,C180,F988,0094,478B0 16545 SC_SC.ANDNOT.KC.FFFF], J/CMPC s ZERO SC SO CMPC WILL STORE
%ggzg 11 s RCLT1] IN RO, AND RE-ENTER LOOP.
. *TTe% :
216548 LAB_R18RCLTO0]_O, SC_ALU, : STRINGS ARE TRULY EQUAL -
U O01AC, 0003,003C,0180,.FR00,0082,0A54 32?’5’8 J/CMPCF INIS > CLEAN UP AND EXIT
$16551 . .
;16552 COME HERE IF DIFFERENCE FOUND WITH D=COMPARAND FRCM LONGER
216553 STRING, IDLTO] = SWAPPED XOR OF COMPARANDS, SC £ 'I<9:5>= NUMBER
16554 ; OF LEADING (HIGH-ORDER) ZERO BITS IN IDLTO3. LA=R2,
;16555 AND FE = NUMBER pF BYTES IN §ACH COMPARAND (1 OR 4).
}gggg : STATE<3:0> = 1 ("SECOND READ'' BIT SET)
216558 WHAT WE HAVE TO DO IS FIGURE OUT WHICH ONE OF THE 4 BYTES
;16559 ; IN THE COMPARANDS IS TH™ FIRST MISMATCHING BYTE, SET THE
;16560 ; COND CODES ON THE COMP,~E OF THE TWO UNEQUAL BYTES, AND
}222} : BACK UP THE STRING POINTERS/COUNTERS TO THE MISMATCH POINT.
;16563 CMPCNEQUAL :
;16564 RCR15] _Q.RIGHT.1 s R15<8:4> NOW HAS # BITS,
;16565 D_D.SWAP, 0-10[76]. ;s SWAP LONG COMPARAND, GET XOR IN Q
> 16566 STATE STATE¥FE, : STATE<S3:0> = # BYTES READ + 1
U 0A43, ©341,203C.C1F0,2EF8,1500,8A44 }gggg FE_EATU ; AND SAVE A COPY IN FE
;16569 H H
216570 Q D.XOR.Q, ; RECONSTRUCT SHORT COMPARAND
U 0A44, 001D,0020,5DC0,F800,0084 ,4A45 216571 S'C_SC.ANDNOT.K[.?J ; BYTE-SWAPPED IN Q, SC GETS
216572 2 SHIFT COUNT TO BYTE-NORMAL1ZE
}gg;{? : COMPARANDS
;16575 D_DAL.SC, ; BYTE-NORMALIZE LONG COMPARAND
U O0A45, 0018,0034,C180,F988,0000,0A48 .}gg;g Rf[T1J_LA.AND.K[.FFFFJ ;s GET LENGTH DIFF (OR 0) IN RCCT1]
;16578 : :
;16579 DQ, oD, LC_RCLT1], : SWAP COMPARANDS
U 0A4B, 0C00,003C,09E0,F908,1404 ,AALC }ggg? STATE_STATE-R[.ZJ ; STATE<3:0> = # BYTES READ - 1
216582 H H
;16583 D _DAL.SC, ; BYTE-NORMALIZE SHORT COMPARAND
216584 SC&STATE_STATE-R[NSJ(EXP). ; SC<1:0> = # BYTES TO BACK UP - 1
;16585 ; THIS UNAVOIDABLY DESTROYS STAfE!
U 0A4C, 0D00,163C,0180,FA78,1488,A792 216586 STATES? ; CHECK WHICH WAY TO COMPARE BYTES.




ZZ-ESOM-124 0 ; CHAR .MIC [600,1204]

U 0792, 001D,0008,F180,F880,00F4,4A4D

u 0793, 001D,2008,F180,F880,00F4,4A4D

Character string

; PIW124.F°R 600,1204] MICRO2 1L(03)
: CHAR .LIC [600,1204] Character string

216587
88

14=-Jan-82
14=-Jan-82 15:30:16 VAX11/780 mcrocode
: CMPC3,

=xx1(

CMPC5

Fiche

ALU_D-Q-1, SET.CC(LONG),
SC_SC. ANDNOT.KL.FFFCJ,
LA RA[ROJ J/CMPCADJ

LR A TR PR PN Y

2xxll
ALUsg-D-1 SET.CC(LONG),

c.nC.FFFCI,

SC
LA_RACRO], J/CMPCADJ

Ve Ve %o %,

-
[ 4

3 Frame S ce 435
PCS 01, FPLA OE, UCS1S4 Page 434

STATE<4> (SRC2 STRING LARGER)

NOW THAT COMPARANDS ARE BYTE-NORMALIZED,
A LWD SUBTRACT WILL PRODUCE RIGHT CC'S
COMPARE UNEQUAL BY TES

CLEAR JUNK FROM S

NOW GO ADJUST REGISTERS

COMPARE UNEQUAL BYTES
CLEAR CRAP FROM SC
NOW GO ADJUST REGISTERS




U OA4D,

U 0A53o

U OA54,

|[U OA55,

U 0799,

U 0798,

{U 0648,
U 0649,

U OA58,

U 0AS9,

22-ES0AA=-124.0
;. PIW124.MCR 600,1204]
: CHAR .MIC [600.12041

0818.0010, 1080, FA80. 0980, CAS3

(011,0014,0180,FB00,1400,6A54

0018,0000.1DC0,FB80,2000,0A55

2014.,1638,7580,F899,5604.4799

0018.,1600,1D80,629C,0000,0648

0803,163C,0180,6284,0082, 0648

0001.,003C, 1980,FA90,0084,6A59
0018.,0000, 1080,FA8B8,0000,0A58

0001,203C,0980,FA98,0084, 6A59

0010,0038,0180, F8E8, 0000, 0062

; CHAR .MIC [600,1204]
MICROZ2 1L(03)
Character string

Character _string
14-Jan-82
: CMPC3, CMPC5

: 16600
;16601
;16602
: 16603
: 16604
: 16605
: 16606
;16607

.

.

5

o ond wond wwnd wwd amd wond wnd amd cmd wnd wnd @ub wd cmd cnd oed wd
2322823228808
[, 1,8] —d wnd cd wmd wnd wd vood amd wod wub
S UNN=OVONOWNHUWN—=O

A R IR IR S PR R PR PR PR PR A AR IR CR A TR PR TR ¥

222

;éé;.
2

CMPCADY :

CMPCFINIS:

=xx()]

=nxnxx()

1
15:30:1

L 2
4-Jan-82 . Fiche 3 Frame L2 Seguence 436
6  VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page

RCROJ_LA+KCSCI+1, D_ALU,
SC_SC#1

{AB_R1®RCLTOI_D+LC, STATE_FE

LC_RCLTOIERT_LA-KLSC], Q_ALU,
CLR.FPD

l.:A RACR3], PCRVA_PC, FLUSH.IB,
STATE_STATE.ANDNOT.KL.20],

S

ASSUMING SHORT STRING NOT GONE,
SET SHORT STRING LENGTH TO
COUNT + NUMBER OF EXCESS BYTES.

COMPUTE LONG STRING LENGTH,
RESTORE STATE

LA TR TR FE TN PN ¥

UPDATE LONG STRING ADDRESS
8Y NUMBER OF EXCESS BYTES

Yo 0y

* KILL OLD CONTENTS OF INST BUF,
CLEAR "'SHORT STR EXHAUSTED'®

STATES? : WHILE WE TEST 1IT.

RCR3]_LA-KLSC],PC_PC+1,LO0AD.IB,
STATELZ?, J/CMPCSETREGS ; SHORT

sranl]

RCROJ_0, D_ALU, SC_ALU,
PC_PC+1, LOAD.IB

; STATE<5> (SHORT STRING EXHAUSTED)
. _SHORT STR NOT GONE - UPDATE
STRING POINTER BY EXCESS

* SHORT STRING EXHAUSTED -
*INHIBIT BUMP OF SHORT STRING PTR,

STATE4?, J/CMPCSETREGS ; ZERO SHORT STRING LENGTH

CMPCSETREGS:

CMPCEXIT

RCR21_D, SC_KCZER?1, J/CMPCEXIT

2 223

RCR1I_LA-KCSC]

RCR31_Q, SC_KL.2]

R(SC)_LC, J/IRD

; STATE<4> (STRINGZ LONGER THAN STRING1)
; STRING1 LONGER - SWAP RO & R2

* STRING2 LONGER - SWAP R1 & R3

LX)

STORE LONG LENGTH IN RO OR R2,
; AND EXIT

435




fu 0049, 0800,0C3C,0180,F880,1408,6A5A

U OA5A, 0B817,8014,6180,F801,1604,4A5C

U 0A5C, 0800,003C.D1EO,FA10,1404,4A5D

J 0A5SD, 0B03,603C,65€0,F988,0094,6A5E

U OA5SE, 0D00,003C,1980,F800,0084,6780

Z2-ESOAA-1264.0 . CHAR .MIC [600,1204]

Character _string

A X)

216662
16663
; 16664
: 1€665
: 16666
: 16667
: 16668

;

D P A U TR A S A S AT SR S )
b b med e comd ed b
N NN
NNNNNNN
OV W= O

—
&
N
~J

LA_RACRO], D_LA, STATE_AMX.EXP

PCEVA_D.OXTCBYTEI+PC, D_D.SWAP,
STATE_STATE.ANONOT.K[.FJ

& p. D_RCR2],
STATE_STATE.ANDNOT.K[ . C0)

OXTCWORD], CLK.UBCC,

RCLT1
Q SWAP, SC_K[.10]

J.a.
_D. D_D.

D_DAL.SC. SC_KLZERO], J/CMPC

M2
Z-Jan-&‘z Fiche 3 Frame M2

LY PR PR TN XY

LOAD STATE FROM RO<14:7>,
D<7:0>=PCDELTA, D<31:16>=R0

ADD PC-DELTA 7O PC, D<15:0>_RO,
CLEAR SOME GARBAGE FROM STATE

Q<15:0>_ RO, D<31:16>_FILLS,

: CLEAR REST OF JUNK FROM STATE

Ve %e Ny

SAVE NEW CONTENTS OF RO,
PREPARE TO REPLICATE FILLS

RE~ENTER MAIN LINE TO SET FPD.

Sequence 437

Page 436

1 :
: PIW124.MCR 600,1204) MICRO2 1L (03) 14=Jan-82 15:30:1 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124
: CHAR .MIC [600.1204] Character string : CMPC3, CMPCS
}%} : CMPC3/CMPCS FAULT AND INTERRUPT HANDLING CODE.
216643 COME HERE ON READ FAULTS AND INTERRUPTS.
216644  : ENTER AT CMPCFPD IF FAULT/INTERRUPT OCCURRED BEFORE SECOND READ.
216645 : ENTER AT CMPCFPD1 IF IT OCCURRED DURING/AFTER SECOND READ.
}&629 : O ENTRY D=RO, LA=OLD R3 IF SECOND READ.
116648 =rx20 : STATE<O> (2ND READ OF LOOP HAS OCCURRED)
:16649 CMPCFPD:
U 2658, 0000.003C.0180.F800.0000,0733 }ggg J/M}'ICPACKST :THIS CAN BE BUMMED OUT
: :t*t .
216652 CMPCFPD1:
U 0659, 0000.003C.0180.FA98,0000,0733 }2222 RCR31_LA, J/MOVCPACKST : RESTORE OLD VALUE OF R3
:16655 : :
16656
216657 CMPC3/CMPCS FIRST PART DONE ROUTINE - ENTER HERE
‘}22?3 : IF OPCODE ENCOUNTERED WHILE PSL<FPD> IS SET.
116660 49:
16661 CMPCRESTART:




ZZ-ESOAA-R‘» 0
: P1W124.MCR 600,1204]

s CHAR

U 048A,

U 04%9A,

U 0114,

v 0174,

MIC [600,1204]

0019,2035,C180.,F980,0000,037E

n001,203C,0180,F988,0000,0114

0019,0035,C180,F990,0000,047E

0€0%,903C,2180,FA98,0000,0410

; CHAR .MIC [600,1204]
MICRO2 1L(03)
Character string

N 2
Character strmg 14-Jan=-82 Fiche 3 Ffr

;16678

ame N2 Se
PCS 01, FPLA OE, WCS124

14-Jan-82 15:30:16 VAX11/780 Microcode :
: MATCHC
.TOC * Character string : MATCHC''
;ALGORITHM:
sTHE FIRST CHARACTER OF THE OBJECT IS COMPARED TO SEQUENTIAL
s CHARACTERS IN THE SOURCE UNTIL THERE IS A MATCH.
*THIS IS REFERRED TO AS THE ''OUTER LOOP''.
STHEN THE “‘INNER LOOP“ IS ENTERED TO COMPARE SUCCESSIVE CHARACTERS
*(STARTING AT CHAR 2) OF THE OBJECT AGAINST THE SOURCE.
.}; }’gEAE:I‘H&E‘ OBJECT STRING IS FOUND IN THE SOURCE STRING,
;IF THERE I¢< A.HISHATCH IN THE INNER LOOP, THE COMPARISON CONTINUES
sWITH THE ~nEXT CHARACTER OF THE SOURCE + THE 1ST CHARACTER
:OF THE OBJECT.
s INPUTS:
.0 = OBJECT LENGTH(1ST OPERAND)
;D = OBJECT ADDR(Z2ND OPERAND)
<AFTER INITIALIZTION, REGISTER USAGE DURING EXECUTION IS:
;RO OBJECT LENGTH -1
.R1 OBJECT ADDR
:R2 OBJECT LENGTH - SOURCE LENGTH =1
:R3 SOURCE ADDR
;RCO INNER LOOP COUNTER. STARTS CUT = =RO
s USED TO COMPARE CHARACTERS 2 THRU END OF OBJEC:
;OUTPUTS:
RO = 0 IF MATCH, OTHERWISE NUMBER OF BYTES REMAINING IN OBJ WHEN
SRC EXHAUSTED
:R‘l = ADg? QFQJEND OF 0BJ + 1 IF MATCH, OTHERWISE ADDR OF NEXT BYTE
R2 = NUMBER OF BYTES REMAINING IN SRC IF MATCH, OTHERWISE 9
R3 ADDR OF LAST BYTE MATCHED + 1, OR ADDR OF END OF SRC + 1
48A: . :
CALL ,J/SPEC, ;GET SRC LENGTH(ARG 3)
RCLTOJ_Q.AND.KL.FFFF] :SAVE OBJ LEN(ARG 1)
49A: : H
RCLT1]_Q :SAVE 0BJ ADDR(ARG 2)
=00%xxxxn; :
CALL,J/ASPC, sGET SRC ADDR(ANG 4)
D_Q, ;COPY 0BJ ADDR .,0 KETURNED IN Q
RCLT2I_D.AND.KL.FFFF] *SAVE SRC LEN(Ahs 3)
:1‘.*::*:*; H
RCR3J_D, ;SAVE SRC ADDR
D_Q ;COPY 0B8J ADDR

3F
Page 437




U 0410,

I 045C,

U 0451,

U 0452,

U 0453,

U 066C,

{U 066D,

J 0678,

U 0679,

27-ESOAA=124.0
: PIW124.MCR 600 1204]
: CHAR .MIC [600,12043

: _CHAR

0001.,003D, 3DF0, 2E88.0000,09E4

0810,0039,0180,F900,0010,0€16
0000,003C,0580,F800,0104,6A8D

0000,003C,0580,F800,0104,6A8D

0810,0138,01E0,F910,0010,066C

0811-,c108.0180,FA90,0010,0678

0001,003C,0180,FA99,0000,06AC

0019,2300,0580,FA80,0000,07C1

0C91,203C,0187,FA80,0000,0%F1

M - [600,1204]
MICRO2 1L(03)
Character string

Character stnng 14-Jan

;16727
116728
116729
16730

14-Jan—82 5:30:16
MTCHC

=0xxx+00;

RcR1J
D[PSL]
cKLL J7CLRPSLCC

=TxxxxQ0;
B_RCCTOI, CLK.UBCC,
CALL.J/SETFPD

J/MATEPD, FE_KC.1]

J/MATFPD, FE_KL.1]

27;
Qp,
D_RCLT2],CLK.UBCC

D_Q-D-1.CLK.UBCC,
RTR2] a-D-1,
27.,J7PAT1

21
J/MATDONEMATCH1 ,R[R2]_D

Mﬂ R[QOJ Q-kL[.1],

€317,J/MATCHSTART

1
J/R2ZERO,RLRO] -9,
SGN/CLR.SD+SS

an-82 Fiche
VAX11/780 Mvcrocode :

3 Se ce 439

Frame B3
) 01 FPLA OE, W(S1264 Page 438

sSUITABLE FOR CLRPSLCC + SETFPD
. COPY 08 ADDR

cGET PSL FOR CLRPSLCC

+CLEAR °sSL CC

“CHECK ON 0BJ LEN

;SET FPD BIT IN PSL

“FPD RESTART ADRR

“FPD RESTART ADRR

*IF 0BJ LEN = 0, ALL DONE(MATCH)
*COPY 0BJ LEN
*CHECK ON SRC LENGTH

sALU<Z>

;0BJ LEN-SRC LEN=1 = MAXIMUM NUMBER
:BYTES TO COMPARE IN OUTER LOOP
sBRANCH ON SRC LEN = 0

:ALU = 0

:0BJ LEN = 0

RO = UNDEF, R1 = START 08J ADDR
,?E -ZgTART SRC AD™R

:INNER LOOP COUNTER
sANYTHING TO COMPARE?

sALU = 0

sSRC LEN = 0

s CLEAR "WRITE REG'* FLAG

:R0 = 0BJ LEN, R1 = START 0OBJ ADDR,

*R2 = OL-SL=i. R3 = START SRC ADDR

.
4

i




U "7C1, 0000,003C.0180,F"08,020C,0A6C

u 07¢3, 0010,0038.,01C0,F910,0000,0A84

{u 0OA6C, 0000,803C,1980,4000,1404,6A6D

U 0A6D, 0000,003C,01E0,FA18,4200,0A70

U 0A70, 0000,8E3C,0180,4000,0000,0896

U 0896, 001D,8020,0180,FA10,0010,0A71

U "897, 0000,003C,1980,F800,0104,6A8D

Character string

22-ESOAA=124.0 O00° CHAR .MIC [600,1204]
: PTW126 .MCR 600.1204) MICRG2 1L (03)
: CHAR .MIC [600.1204]

Character string

16766

16805

c 3
14=Jan-
14-Jan~82 15:30:16

¢ MATCHC OUTER LOOP

.TOC ' Character string

82 he 3 Fframe
VAX11/780 Microcode :

Sequence 440

c3
PCS 01 FPLA OE, WCS124 Page 439

: MATCHC OUTER LOOP'’

sALL INITIALIZATION HAS BEEN DONE. PREPARE TO READ THE
sFIRST CHARACTER OF THE OBJECT + THE NEXT(1ST IF AT BEGINNING)

ggARACTER OF THE SOURCE

= 08J LEN -1

*R1 = START 08BJ ADDR
*R2 = 0BJ LEN - SRC LEN =1
*R3 = START SRC ADDR
=01 :
MATCHSTART :

VA R[R1],

J/PATOUTERLOOP

;1

Q_RcCT2].

J7MATDONENOMAT CH2
MATOUTERL 0P

DCBYTEJ_CACHE,STATE_OUTER
MATOUT1:

\QIA RCR3],

INTRPT . STROBE
MATOUT2:

DLBYTE] _CACHE,

BEN/INTERRUPT
=110

ALU D.XOR.Q,CLK.UBCC,DT/BYTE,
LAB_R[R2], J/MATOUTS

;1N
J/MATFPD, FE_KLZERO]

SALULC>
*ADDR OF 1ST CHAR OF 0BJ

sALU <C> =1
:SRC LEN < 0BJ LEN
;RO = 0BJ LEN -~ 1, R1 = START 0BJ ADDR

:R2 = OL-SL-1, R3 = NEXT SRC ADDR

*READ 1ST CHAR OF OBJECT

*READ NEXT(MAY BE 1ST) CHAR OF SRC
1COPY 1ST CHAR OF OBJ
{CHECK FOR INTERRUPTS

.
L4
.

*READ 1 BYTE
* INTERRUPT PENDING?

s INTERRUPT?
s COMPARE BYTE OF SRC WITH 1ST BYTE OF 0BJ
sLATCH OUTER LOOP COUNTER

;YES, AN INTERRUPT
: INTERRUPT PENDING

o e+ e e ¢ e e s —




22-ES0AA=1264.0
: PTW124.MCR 60012041
: CHAR .MIC [600,1204]
{U 0A71. 0018.0114,0580,FA90,0010,067C

{u 067C, 0000,013C,0180,FA18,0000,069C

U 067D, 0800,003C,018G,FA00,0000,0A74

U 069C, 0018,0014,0580,FA98,4200,0A70

U 065D, 0000,003C,01C0,FA00,0000,0A80

: CHAR .MIC [600,1204]
MICRO2 1L(C3)
Character string

516806

2238
332

SERRETRGEES

b eed wnd cnnd wnd enud wad wmed el wd wed and b wd b wnd snd cmd wnd
OO
RoRES

NS AN = OV 00NNV NN - O

BRR

P00 W0 09000900 08,00080000¢9090900800,00,

0D 3
Character string_  14-Jan
14-Jan-82 ,

15:30:16
: MATCHC OUTER LOOP

.PAGE

Fiche 3 Fframe D3

-82
VAX11/780 Microcode

Sequence 441
: PCS 01, FPLA 0OE, W(S124

MATOUT3: "
IZQERZJ-LMK[.IJ.CLK.IBCC.

{AB RL31.
J/MATUNEQ,2?

s1==
J/MATEQ,
D_RCROJ

=0 :
MATUNEQ:
INTRPT . STROBE , J/MATOUT?2

21
Q_RCRO],
J7MATDONENOMAT CH3

*MORE TO DO?
‘A MATCH?

sALU Z
:NO MATCH
;OUTER LOOP COUNTER = 0?

SALU = 0
:A MATCH FOR 1ST CHAR OF 0BJ FOUND
;GET OBJ LEN - 1

sALU Z

*MORE TO DO. INCREMENT SRC ADD
*CHECK FOR INTERRUPTS

ALU = 0

:NO MORE CHARACTERS TO TRY IN SRC
:NO MATCH. RO = 08J LEN _~1

:R1 = START OBJ ADDR, R2 = 0.

:R3 = NEXT SRC ADDR

[ 4

Page 440




22-£S0AA-124.0
- PTW124.MCR 600" 12041
: CHAK .MIC [600,1204]

U 0A74,
{U 06A0,

{U 06A1,

lu 06as.

lu 06AS5,

U O0A7S,

U 0A78,

U 0886,

U 0887,

U 0A79,

001F ,2000,0180,FB00,0010,06A1
0000,003C,01C0,FA00,0000,0A7A

0018,0114,0580,FA88,0200,06A4

0000,803C,0580,4218,1404 ,6A75

0000,003C.0180,FA18,0000,0A89

0018,0014,05E0,FA98,4200,0A78

0000,8E3C,0D80,4000,1404, 6886

001D,A020,0180,F900,0010,0A79

0000,003C, 1980,F800,0104 . 6A8D

0813,0110,0180,FB800,0010,06A0

CHAR .MIC [600 1204]
1CRO2 1L(03)
Character string

Character _string
14-Jan-82

: 16833

16835
:16836
16837

e

SRERERE

A XA TR TR YN YN YN ¥

52382

ooonoNONON
R
WA= O 0O NONWNE- NN =2 OV~

nd and cvud wnd wnd wnd wad sl wud cred cnb cnd @b cad wed b wnd b wmb wd wd d wod w=D b — ——d

IR R AR E N R A R R AR R A AR T A A A A T E TE TR TR PR N FE TR YR NN NI PR EN PR NN ]

E 3
14-Jan=-
15:30:16

: MATCHC INNER LOOP

.TOC
MATEQ:

=0
MATINZ:

MATIN1:

=0
MATINS:

MATIN3:

=110

MAT ING:

Character string

LAB_RIRRCLTOJ_9-D,CLK.UBCC,
J/MATIN1

82 he 3 Fr
VAX11/7%0 Hicrocode

Sequence 442

ame E3
PCS 01, FPLA OE, W(CS124 Page

: MATCHC INNER LOOP'’

sMAKE A DECREMENTING INNER LOOP COUNTER

J/MATNOMATCH,
Q_RCRO]

sALU 2

sMISMATCH IN INNER LOOP.
sBACK TO OUTER LOOP

sLOAD ORIGINAL 08J LEN - 1

$1=
\ng_wxmJ.R[MJ_LA«(.U.

ocavrsl CACHE,
RIR3],

STATE INNEROBJ,
J/MATIN3

SALU =0
s INCREMENT 0BJ ADDR
:08J LEN = 0?

ALU Z

*READ 1 BYTE OF 08J
TLATCH SRC ADDR

.
L4

21
J/MATDONEMATCH, LAB_RCR3]

[ 4

;ALU = 0

sFOUND ALL OF OBJECT IN SRC

cRO = 0BJ LEN, R1

R[SSJ LA+KC.1],VA_LA+KL.1],
INTRPT . STROBE

= LAST 0BJ ADDR + 1

*R2 = CNTR, RS = LAST SRC READ
* INCREMENT SRC ADDR
1COPY 0BJ CHAR

sCHECK FOR INTERRUPTS

DEBYTEJ CACHE,
STATE_IRNERSRC,
BEN/INTERRUPT

ALU Q.XOR.D,CLK.BCC,DT/BYTE,
LC KC[TOJ J7MAT IN4

2111
J/MATFPD, FE_KLZERO)

LAB _RISRCLTOI_O0+LC+1,
CLKTUBCC,
D_0+LC+1,

2?7 ,J/MATINZ

*READ 1 BYTE OF SRC
* INTERRUPT PENDING?
; INTERRUPT?

;COMPARE BYTES
sLATCH INNER LOOP COUNTER

16O SERVICE INTERRUPT

s INCREMENT INNER COUNTER

sSEE IF IT'S NOW O

sSAVE -(# BYTES NOT EXAMINED IN
s INNER LOOP) IN CASE NO MATCH
;A MATCH?

.
[ 4

441




F 3
2Z-ESOAA=124.0 ; CHAR .MIC [600,1204] Character string_ 14-Jan-82 . Fiche 3 frame F3 Se ce 443
: P1W124.MCR 600,1204) MICRO2 1L (03) 14=Jan-82 15:30:16 __ VAX11/780 Microcode : PCS 01, FPLA OF, WCS124 Page 442
: CHAR .MIC [600,1204] Character string : MATCHC INNER LOOP

216881 MATNOMATCH:

;16882 ;RO ORIGINAL INNER LENGTH - 1

;16883 Rl LAST 08J CHAR READ

;16884 :R2 OBJLEN=SRCLEN=-1= =(OUTER COUNTER) ORIGINALLY
;16885 :R3 LAST SRC CHAR READ

;16886 :RC 0 MINUS NUMBER BYTES LEFT IN INNER LOOP

U 0A7A, 081D,2014.01E0,FAO08,0000,0A7C ;;gggg D_a+D, Q_D, LAB_RIR1] ;ORIGNAL - CURRENT = # READ
$16890 :
£16891 ACR1I _LA-D, *RESET 0BJ ADDR TO START OF STRING
lu 0A7C. 001C,2000.0180.FA88,0200,0A7D ;}gggg VA_LA=D *PREPARE TO RE-READ 1ST 0BJ BYTE
$1689 : :
lu 0A7D. 0000,403C.0180.FA10,0010,0A7E  :16895 ALU_RCR2], CLK.UBCC.DT/WORD “SEE IF ANY LEFT TO DO IN OUTER LOOP
1689 :THIS IS DT/W FOR THE CASE WHERE
116897 *R2 = 0 UPON ENTERING INNER.
116898 *IF FPD, THEN R2_FFFF0000
:}gggg AT RESTART (FROM™ORNOT FFFF).
$16901 {AB_RLR3], D_D-K[.1], .-oecnenem SRC BY 1
U 0A7E. 0819,0100.0580.FA18,0000,06A8 ;}gggg 72 *BRANCH ON ANY LEFT IN OUTER
116904 =0 ;ALU 2
16905 RCR3] _LA=D. *RESET SRC ADDR SO READ NEXT BYTE
U 06A8, 001C.2000.0180,FA98,000G.0A6C ;}ggg{; J/MATBUTERLOOP *1.E. NEXT ONE IN OUTER LOOP CONTEXT

: ;1 ;
|[u 06A9, 001F,0000,01C9,F800,0000,0A80 ;16909 Q_0-Q, J/MATDONENOMATCH3 ; Q SET UP TO BUMP R3 PAST SRC END




27-ESOAA=124.0
- PIW126.MCR 600°1204]
: CHAR .MIC [600.1204]

{U 0A80,

[U OA81,

U 0A84,

{U OA85,

U 0A88,

0019,2014,05C0,FA18,0000,0A81

001C,0014,0180,FA98,0000,0A85

0000,003C,0180,FA18,0000,0A81

0000,003C,0180,FA00,0000,0A88

0018,0014,0587,FA80,0000,09F 1

CHAR .MIC [600,1204]
MICRO2 1L (03)
Character string

Character stn ng

16938

G
14-Ja
14-Jan-82 15:30:16

: MATCHC TERMINATION

.ToC ' Character string
:IF NO MATCH, EXIT WITH:
R 0  # BYTES LEFT IN 0BJ WHEN SRC LEN =
:2 5 GDDR OF NEXT BYTE OF 0BJ TO EXAM
‘R3 END OF SRC + 1
MATDONE usrgrccgs] Q_Q+Kk[.1]. ’
+ O
J/MATDONENOMAT CH :
mmommrcn- :
RIR3] L
J/mrbonsmrcm
MATDONENOMATCH2 : E
LAB_RLR31, J/MATDONENOMATCH :
MATDONENOMATCH1 : :
LAB_RLCRO] :
RCROJ_LA+KL.1],
SGN/CCR.SD+SS,
J/R2ZERO :

n-82 Fiche 3 Frame G3
VAX11/780 Microcode

Se ce 444
: PCS 01, FPLA OE, WCS124

: MATCHC TERMINATION'®

0
WHEN SRC LEN = 0

IIC

=0
ORIGINAL OBJECT LENGTH

sNOTHING LEFT TO LOOK AT IN OUTER
RO 08J LEN -1, R1 = START 0BJ ADDR
:R2 = 0, R3 = NEXT SRC ADDR

*ORIG 0BJ LENGTH
*CLEAR "WRITE REG'* FLAG

Fage 443




H 3
ZZ-ESOM-124 0 CHAR .MIC [600,1204] Character strmg an=-82 Fiche 3 Frame H3 S ce 445
: PIW124 . MCR 600 1204] MICRO2 1L(03) 14—Jan-82 15:30: 16 VAX11/780 mcrocode : PCS 01, FPLA OF, wWCS124 Page 444
: CHAR .MIC [600,1204] Character string : MATCHC TERMINATION
216939 :
;16960 IF A mrcn EXIT WITH:
216941 :R O 0
2169462 R 1 END OF OBJ + 1
16943 :R 2  # BYTES LEFT IN SRC
:}2&2 :R LAST MATCHING BYTE ADDR + 1
216946 MATDONEMAT(C
U 0A89, 0018.0014.,0580,FA98,0000,0A8A }g&g RER.'SJ _LA+K[.1] ;POINT PAST END OF STRING
;16949 H :
:16950 D_RLR2], ;NEGATE R2(MAKE IT POSITIVE)
:16951 Q-0, :TO BE # BYTES SRC LEFT
U OA8A, 0800,403C,01F8.FA10,0010,0A8C ;16952 CCK.UBCC.DT/WORD :FOR THE CASE WHERE STRINGS ARe
:16953 ;SAME LENGTH, IF A FPD WAS HAND
:16954 *THEN R2_FFFF0000 INSTEAD OF oooooooo
:}gggg ;S0 DETECT THAT NOW
:16957 RCR2]_Q-D, EFFECT 0-D TO RESET COUNTER
U OA8C, 001D,2100,0180,FA90,0000,06AC ;}gggg 2? JSEE IFR2=0
216960 =0 : JALU <>
216967 MATDONEMATCH1:
;16962 RCRO]_O,N&Z ALU.VEC_ O JSET RO = 0, + SET PSL 2
U 06AC, 0003,003C,0180,FA80,2050,05AF :}gg&s CLR.FPD. J/STRINGFIML ;CLEAR FPD BIT IN PSL
;16965 :1 ALY = 0
116966 RCR2] 0 ;R = 0
U 06AD, 0003,003C.0180,FA90,0000,06AC :}g&; J/MATBONEMAT CH1 :
;16969 : :




1 3
ZZ-ESOAA-124.0 . CHAR .MIC [600,1204] Character string_ 14-Jan-82 iche 3 Frame

I3 ce 446
: PIW124.MCR 600,1204] MICRO2 1L(03) 14~Jan-82 15:30: 16 VAX11/780 chrocode PCS 01, FPLA OE, UCS1 4 Page 445
. CHAR .MIC [600.1204] Character string : mrcnc FPD + RESTART
]lgg;? .TOC ' Character string : MATCHC FPD + RESTART''
116972 : :
216973 MATFPD:
$16974% D_RCCTO] *SAVE CURRENT INNERLOOP COUNTER
116975 st kC.103. $16(10) FOR DAL
U 0ABD, 0810,0038,65F8,F900,0084,6A8E :}gg;g a0 ;ROTATE IN 0S DURING SHIFT
116978 : :
16979 D_DAL.SC, :D<31:16>=RC(T0)
U OASE. 0D18.0034,C1C0.FA10,0000,0A90 ;}ggg? Q_RLR2].AND.KL.FFFFJ :PRESERVE LOW WORD
116982 : :
:16983 RCR2]_D.OR.Q, :SAVE BOTH COUNTERS
{U 0A90, 001D.0030,0180,FA90,0000,06D8 }gggg J/FPDPACK ;GO GET STATE + PC DELTA
;16986 K N
:16987

216988 MATCHCUNSCRAMBLE:
;16989 RESTART CODE INITIALLY SHARED WITH EDITPC. ONCE HERE:

;16990 OUTER: JUST RE-READ AT CURRENT ADDRS
216991 . INNEROBJ: DECREMENT R3 THEN
.}gggg s INNERSRC: RE-READ R1
:1699% D_DAL.SC, ;UNPACK_R2
216995 STATE_STATE.ANDNOT.KC.FFFCJ, sPROTECT AGAINST UNDEFINED BITS
U 0A91, 0D00,003C,F1C0,FA18,1404,4800 .}gggg Q_RC[R3] ;LOAD SRC ADDR
116998 =00 ;RETURN3
;16999 D_Q, sMOVE SRC ADDR TO D
217000 RCLTO]_D.ORNOT.KL.FFFF], cRESTORE =(# BYTES LEFT IN INNER LOOP)
u 0806, 0C19,001D,C180,F980,0000,0E16 .};88% CALL ,J7SETFPD ;SET FPD BIT
$17003 : :
U 0801, 0000,003C,0180,F800,0000,0A8D };88‘50 J/MATFPD sSPECIFY FPD ADDR
:17006 ; :
U 0802, 0000,003C,0180,F800,0000,0A8D 1;88; J/MATFPD sSPECIFY FPD ADDR
17009 ;
;17010 VA RCR1], :PREPARE TO REREAD 0BJ
U 0803, 0000,173C,0180,FA03,0200,0808 ]';8%5 BER/STATE3-0 sBRANCH ACCORDING TO WHERE INTERRUPTED
:-17013 ;O RRAARAAAARA AN ARSI ERRARRANNANARRNANRARNNNANRR
217014 ; * Patch no. 004, PCS 0803 trapped to WCS 1143 =
RN R L T et e e R I T T I

|
L v s o 2t i



22-ES0AA=-126.0 cmn
; PTW124.MCR 6001204
1 CHAR .MIC [600,12041

U 0808, 0000,803C,1980,4000,1404,6A6D

U 0809, 0000,803C,0580,4218,1404,6A75

U 0808, 0019,0000,0580,FA98,0000,06A4

.MIC [600,1204]
MICROZ 1L€03)
Character string

Character _string
14-Jan-82 15:

iche 3 Frame J3 Se

14=-Jan-82
30:16 VAX11/780 Htcrocode PCS 01 FPLA OE, WCS124

: MATCHC FPD + RESTART

=x2x(}{)

==xx11

:<1:0> OF STATE

DCBYTEJ CACHE, *RE-READ OUTER BYTE

STATE_ODTER, :WAS IN OUTER LOOP

J/MATOUTT :

tno 2

DCBYTE]_CACHE, ;RE-READ 0BJ BYTE
STATE_IRNEROBJ, ;WAS READING 0BJ IN INNER LOOP
LAB RIRSJ :

J/MRTIN3 :

RCR3] D=KC.13, *DECREMENT SRC ADDR
J/MATINS :

nce 447

Page 446




22-ESQAA-124.0 CHAR .MIC [600,12041] Character strin 14=-Jan=82 Fiche 3 Frame K3 ce 448
: ‘PIW124 .MCR 600" 1204 RICRGD T (03) a3t 1533016 “2"VAX11/780 Microcode 3 PES 0. FPLA OF, wcaidie e “Coage 447
. CHAR .MIC [600.1204] Character string : MOVTC. MOVTUC
%;8%(1) .TOC ' Character string : MOVTC, MOVTUC'®
217032 ; THIS ROUTINE MAKES HEAVY USE OF MOVC FLOWS IN ITS SETUP,
117033 FAULT/INTERRUPT HANDLING, AND RESTART OPERATIONS. IN ORDER TO
217034 DO THIS IT WAS NECESSARY TO KEEP THE DESTINATION STRING
217035 ; LENGTH AND ADDRESS IN R2/R3 DURING THE MOVE, AND TRANSFER
217036 - IT TO R4/RS AT THE END. THIS WASTES A FEW CYCLES (ABOUT 5)
: };835 : BUT REDUCES THE CODE BY ABOUT 20 WORDS.
117039 : REGISTERS ARE SET UP JUST LIKE MOVC, EXCEPT THAT INSTEAD OF
217040 RO<31:16> CONTAINING TWO FILL CHARS. a2<31 24> CONTAINS ONE
217041 COPY OF THE FILL/ESCAPE CHAR AND R2<23:16>=0.
217042 RG, WHICH IS NOT USED AT ALL BY MOVC, IS USED TO STORE THE
};&2 : TRANSLATION TABLE ADDRESS.
217045 STATE BIT ASSIGNMENTS ARE LIKEWISE THE SAME AS MOVC, EXCEPT
217046 - THAT STATE<?> IS ON (TO INDICATE MOVE TRANSLATED) AND
17047 : STATE<6> MEANS MERELY ‘DESTINATION LARGER THAN SRC''
217048 WITHOUT THE IMPLIED MOVC MEANING OF "NEED TO FILL DESTINATION''
17049 (MOVTC FILLS. MOVTUC DOESN'T).
$ 1703
217052 :MOVTC/MOVTUC ARGUMENT FETCH - BOTH COME HERE FROM C FORK.
};822 3C3
lu 03¢3. 0003,603D.0180.F980,0000,037E Z};ggg MOVTC: RCLTO]_Q.OXTCWORD], CALLLSPEC] ; SAVE SRC LEN., GET FILL/ESC CHAR
U 0303. 0001,203C.0180,F988.0000,0023 Z;;gg; 3p3:  RCCT1I_Q + SAVE SRC ADDR
:17059 : H
17060 =0xxwxQlinxns *CONSTRAINT FOR ASPC © MOVCCMPCS
U 0023. 0000.003D.0180,F800,0000,047E :};%‘1? CALLCASPC] :GET TABLE ADDR, Q GETS FILL
317063 ; :
117064 =Oxxxx]lansan :RETURN_FROM ASPC
17065 RCCT31_D, D Q, @ 0, SC_K[.18], : SAVE TBL ADR, SET UP TO ISOLATE
U 0063, 0C01,003D,7DF8,F998,0084,60A2 };829 CALCCMOVT cMeCST SFILL IN D<31:24>, GO GET DST SPEC
117068 : :
217069 =1xrxa]lexnxn *RETURN FROM MOVCCMPCS
U 0863, 0000,003C.,6580.F918,0104,6A92 .;;8;9 LC_RCLT3], FE_K[.10] *GET TABLE ADDR, SET FE='BACKWARDS'’ FLAG
$17072 : :
};8;2 = ‘END OF DOUBLE CALL CONSTRAINT BLOCK
$17075 : :
U 0A92, 0010,0038.0180,FAAQ,0000,0C5E 17076 RLR4J_LC, J/MOVCSSETUP :STORE TABLE ADDR £ GO BACK TO MOVC




1Z-ESOAA-126.0 ; (HAR .MIC [600,1204)

L 3
Character string_  14-Jan-82 Fiche 3 Fframe L3 Seo .ence

: PIW124 .MCR 600,1204] MICROZ 1L(03) 14-Jan-82 15:30:16 VAXH/?BO Microcodec : PCS 01 FPLA OE, WCS1c4
; CHAR .MIC [600.12041 Character string ¢ MOVTC, MOVTUC
;17077 BACK HERE FROM MOVC. REGISTERS SET UP AS FOLLOWS:
17078 : R1 = SRC ADDR
17079 H R2<31 26>'F ILL/ESC, R2<23:16>=0, R2<15:0>=DESTLEN-SRCLEN-1
17080 s R3 = T ADDR
17081 : RG = my.sure TABLE ADDR
;17082 D = "F80'" (FAULT VECTOR ADDRESS)
217083 Q=0
217084 LA, LB = R1
;17085 LC = MIN(SRC LEN, DEST LEN)
;17086 SC = FE = 10
;17087 STATE<6> = (DEST LEN > SRC LEN)
;17088 ; C31 SET IF SRC ADDR < DEST ADDR
};838 N FIRST PART DONE SET BUT VECTOR NOT LOADED.
17091 =1100 : ;€31 AND IRO (BACKWARDS AND MOVTUC)
217092 MOVTCWHATDIR:
U 063C, 0001,2028,85C0,3C00,0000,0688 .};832 IDCFPDAI_D, Q_NOT.Q, J/MOVTC.1 ;MOVTC FORWARDS - Q = -1
217095 ;1101 H
17096 IDCFPDAI_D, Q_LC, RCRSI_LC, ;MOVTC BACKWARDS - Q = LOOPCT,
U 0630, 0010,0038,85C0,3EA8,0100,A688 ;17097 FE_SC-FE, J/MOVTC.1 ;CLEAR BKWDS FLAG IN FE.
$) e 1110
lu G63E, 0001,2028.85C0,3C00,0000,0688 :};}8(1) IDCFPDA]_D, Q_NOT.Q, J/MOVTC.1 ;MOVTUC FORWARDS - Q = -1
$17102 1111 :
U Ju3F, 0001,2028,85C0,3C00,0000,0688 ;17103 IDCFPDAJ_D, Q_NOT.Q, J/MOVTC.1 ;MOVTUC BACKWARDS - DO IT FORWARDS.

49
Page 448




s RERRRAXRARAARRAARRARARAAARARRARARANAAARANARARANLAY

: * Patch no. 049, PCS 06B4 trapped to WCS 1177 =

s RARRNAARACARARAARRAAARARAAAARARANANRAARARARANRNAREAY

ZZ-ESOAA-124.0 . CHAR .MIC [600,1204] Character _string_ 14~Jan-82 . Fiche 3 Frame M3 S ce 450
: P1W124.MCR 600,1204] MICRO2 1L(03) 14=Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OF, WCS124 Page 449
: CHAR .MIC [609,1204] Character string : MOVTC, MOVTUC
;17104  =0» : ;CALL CONSTRAINT FOR MOVCRSUMP
217105 MUVTC.1:
2N LA_RALR3], D_LC, CLK.UBCC, :GET LOOPCT IND & SET Z ON IT,
2171 STATE _STATE.OR.K[.80], :SET MOVTC FLAG IN STATE FOR RESTART
U 0688, 0810,0039.4180,.F898.1414,25C4 ; % CALLCMOVCRBUMP] ;BUMP R1,R3 BY -1 OR LOOPCT
21711 (1% :
i 2171 IDETO] D, D_RCR2], Q@ O, :SAVE LOOPCT, GET FILL IN D<31:24>
U 068A, 0800,0D3C.C1F8,3E10,1400,432A ;1711 STATE_STATETANDNGT.FE, @312 ;COND. CLEAR BKWD FLAG (MOVCRBUMP
171 ;SETS IT) AND TEST DIRECTION
:17114  =01x : ;BRANCH ON Q31 (MOVING FORWARD)
:17115 MOVTCBKWD :
2171 RCLTOJ_NOT.Q, D_D.SWAP, ;BACKWARD - INCR = -1
U 032A, 0B01,2028.0180.F980,0000,0A94 ; H J/MOVTTGO
2171 11 :
:17120 MOVTCFY
U 032E. 081F.0010.,0180,F980,0000,0494 : }5 h[T03_Q+1, D_D.SWAP, J/MOVTCGO ;FORWARD - INCR = 1
217123 MOVTCGO:; H
;1712 ALU_D.OXTIBYTE], SC_ALU. ;GET FILL/ESC CHAR IN SC.
lu 0A9%, 0003.813C.C1F0,2000,0082,0684 ; }% Lc_Rcttol, a_IpfrelT 22 ;LC = INCR, @ = LOOPCT, ENTER LOOP
;17127 MOVTCLP:; ;BRANCH ON Z (LOOP COUNT EXHAUSTED)
;1712 LAB_R18RCLT2] Q-K[.1]J, Q_ALU, ;DECREMENT LOOPCT & SAVE A COPY,
2171 D_ALU, CLK.UBTC, STATES?, :TEST IF FILLING.
U 06B4, 0819,3600,05C0,FB10,0010,064D ; } J7MOVTCLP.1
217
2171
2171
217
1

;1 ;
_ LAB_R[R1], @ K[.1], STATE4?, :LOOP OVER - SET UP TO ADJUST
U 0685, 0018,1638,05C),FAO8,0000, 06AE J/MOVTCLPDONE ;REGISTERS AND TEST FILL FLAG
=1101 :BRANCH ON STATE<5> (FILLING)
MOVTCLP.1:
RCR1J_LA+LC, VA_ALU, IDCTOJ_D, ;INCR SRC ADDR, LOAD VA,
U 064D, 0010,0014,C180,3E88,0200,0A95 J/MOVTCLP.2 :SAVE LOOP COUNT.

11 :
D_KCSC], LA_RALCR3], J/MOVTCLP.3 ;GET FILL IN D, GO WRITE IT

U 064F, 0818,0038,1D80,F898,0000,08C5

MOVTCLP.2: ’

U 0A95, 0000,803C,01C0,40A0,0000,0A96 DEBYTEJ_CACHE, LA_RA[R4], Q_LA READ SRC BYTE, RET TABLE ADR IN Q

VA_D.OXTLBYTE]+Q, Q_IDLTO], : INDEX INTO TABLE, RESTORE LOOPCT,

U 0A%6, 001F,8014,C1F0,2C98,0200,0A98 LA_RA[R3]

e ed o b b e emd rad wd e eh cmd e sand md e b e evd b e s e b o nd ] e e nd e i b e b b ncd b e v e b e b omed b b wnnd
NN N NN NN N NN NN NN NN N NN NN YN NN NN NN NN NN NN NN NN NN NNNNNNNNNNNY

AP NN AN AN I In it dnn In o T 2 N A P AN AN AN AN A oo
(W VIV NV NV (VL TV IV PP O W B O
IS S S R G R S R S R R N R UK e B BN R R R NN s m N r i 2o 32 AR

S Do Ve Ve 00NN %% %0%:%¢%8 %0% %0%: % 9%, 9% 4, 0

U 0A98, 0000,983(,0180,4000,0000,08C5 DCBYTEI_CACHE, IR0? :READ TRANSLATED BYTE, BRANCH ON OPCODE




N 3
2Z-ESOAA=-124.0 ; CHAR .MIC [600,1204] Character string  14-Jan=-82 Fiche 3 Frame N3 Sequence 451

: PIW124.MCR 600,1204] MICRO2 1L(03)  14-Jan-82 15:30:16  VAX11/780 Microcode : PCS 01, FPLA OF, WCS124 Page 450

. CHAR .MIC [200,1204] Character string : MOVTC, MOVTUC
;17158 =+101 . :BRANCH ON IRO (MOVTUC) (N ALWAYS 0)
217159 MOVTCLP.S:

! $17160 RER3] LA+LC, VA_ALU, INT?, sMOVTC = INCR DEST AZZR,

08CS. 0010,0E14.,0180,FA98,0200,08E6 ;mg} J/MOVTCLP.S f sLOAD VA AND TEST FOR INTERRUPTS

$17163 :+111 S ; -
217164 SC_D.OXTCBYTEJ.XOR.K[SC], SMOVTUC - COMPARE BYTE TO ESC CHAR

U 08C7. 0018.8E20.1D80.F800,0182,08D6 :};}gg FECSC, INT? :AND CHECK FOR INTERRUPTS
217167 =110 ;= sBRANCH ON INTERRUPTS (PENDING)
217168 RCR3]_LA+LC, VA ALU, SC_FE, SINCR DEST ADDR £ LOAD VA,

lu 08D6. 0010,1414.0180,FAS8.0281.0811 ;};}98 SC.GT-0?, J/MOVTCLP.4 *RESTCRE ESCAPE CHAR, TEST FOR MATCH
217171 11 ;

U 08D7. 0000.003C.0180,FA98,0000,0F82 m;% RIR31_LA, J/MOVC.RDFAULT “INTERRUPT - LET MOVC HANDLE IT
217176 =+01 sBRANCH ON SC .GT. 0 (NO MATCH)
217175 MOVTCLP.4:
$17176 D_RCR2J.ORNOT.KL.FFFF], sGET LENGTH DIFF IN D WITH HIGH

fu 0811, 0818,001C.C180.FA10,0000,0AA2 m;g J7MOVTUCESCAPE *ORDER 1'S, GO ADJUST REGS & EXIT
217179 :*11 :

U 0813, 0000.813C.0180.3000,0000,0684 .-mg? CACHE_DLBYTE], Z?, J/MOVTCLP  :NO MATCH - WRITE BYTE AND LOOP.
217182 =110 ; : :BRANCH ON INTERRUPTS (PENDING) (MOVTC)
:17183 MOVTCLF.5:

{u 08E6. 0000.813C.0180.3000,0000,0684 .-mgg CACHE_DLBYTE], 27, J/MOVICiP  :NO INTERRUPT - WRITE BYTE & LOOP
$17186 111 :

[u 08E7. 0000.003C.0180.FA98,0000,0F82 :};}87 RCR3]_LA, J/MOVC.RDFAULT :INTERRUPT = JOIN COMMON CODE
7

0000
O 0o

.
L 4




12-ESOAA=124.0

: PIWIT4
; CHAR

U OGAE,

U O6AF,

U 068C,

U O068E,

u 0031,

U 0035,

U 0690,

U 0692,

U 0A99,

U OA%A,

U 0A9C,

U 0A9D,

: CHAR .MIC [600,1204] Character string__  14-jan-82 . Fiche 3 Frame B4 Sequence 452

MCR 600,1204] MICRO2 1L(03) 14-Jan—82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page
-MIC tsoé 1204] Character string : MOVTC/MOVTUC LOOP EXITS

'};}3? .TOC ' Character string : MOVTC/MOVTUC LOOP EXITS''

217192 =1110 sBRANCH ON STATE<4> (MOVING BACKWARDS)

217193 MOVTCLPDONE : FORWARDS - BUMP R18R3 BY 1

$1719 LA_RACR3]. ALU_0+K[.1]. *SET UP LATCHES FOR MOVCRBUMP,
0018,0014,0580,F898,0010,068C };}gg CLR.UBCC, " y/mOVTCUNGMP *CLEAR ALU CC'S

117197 21111 :
0000,003C,01C0,F8A8, 0000, 06AE ;};}gg LA_RALRS], Q_LA, J/MOVTCLPDONE : BACKWARDS - BUMP BY LOOP (T

217200 =0w : :CALL CONSTRAINT BLOCK FOR MOVCRBUMP

217201 MOVTCUNBMP:

217202 STATE_STATE.ANDNOT.KL.8031. :CLEAR OUT ALL ens 8uT 'oesr>snc"
0000.003D,9580,F800,1404,45C4 ;};ggz CALLCMOVCRBUMP] *INCR R18R3 BY 1 OR LOOPCT

$17205 T :

17206 D_RCR2].ORNOT.KL.FFFF], *GET LENGTH DIFF WITH HIGH 1'S
0818.161C, C180,FA10,0000,0031 ;};ggg STATER? :TEST IF DEST > SRC

217209 =x0*1 ;BRANCH ON STATE<6> (DEST > SRC)

217210 : (STATE<4> SET BY MOVCRBUMP)

217211 RCROJ_NOT.D, D :SAVE SRC EXCESS IN RO,
0r01,0028,0180,FA80,2000,0A99 };S% CLR.FPD, J/mvTcexn ;SWAP REGISTERS AND EXIT

217214 sxlwl

217215 {AB R1ERCLTOJ D.OXTCWORDI+KL. 11, -GET DEST EXCESS IN D & RCCTO],
0818,3B14,05F8,FB00,0000,0690 ;;g}g D_ACU., a_0, IRO? ;CHECK MOVTC OR MOVTUC

117218 =x#0x ;IR1 (MOVTUC) (ALU CC'S ALL CLEAR)

217219 RLR23 _NOT.Q, DT/WORD, :SET R2<15:0> = FFFF, CLEAR
0001.6028,7580,FA90, 1404, AAAT };ggg STATE_STATE~K[.20], J/MOVTCFILL : DEST>SRC'', SET 'FILLING''

‘ 117222 Jan]n :

0001,203C.,0180,FA80,2000,0A99 };552 RCROJ_Q, CLR.FPD *NO S..C EXCESS. ZERO RO

117225 :

217226 MOVTCEXIT: *COMMON CLEANUP CODE. D= DEST LEN
2014,0038,0180,F899,4200,0A9A  :17227 LA_RACR3], PCEVA_PC, FLUSH.IB  :IB MAY BE BAD IF WE WERE FAULTED

:};gsg ;%% FPD MUST BE CLEAR AT THIS POINT ==
0000,003C, 0180, 62AC , 0000, 0A9C };ggg RCRSI_LA, PC_PC+1, LOAD.IB :SET RS = DEST ADDR, START FETHING

117232 : ;
0000,003C, 01CC,FA20,0000,0A9D };sgz Q_RLR4]

217235 : :
0001,203C,0180,FA98, 0000, 0AE };gg RCR3]_Q *SET R3 = TABLE ADDRESS

- .
L4 4

451




ZZ-ESOAA-126. o CHAR
;. PTW124.MCR 60012041
. CHAR .MIC [606 12041

U 0A9E, 0001,003C,0180,FAAD,0000,0AA0 ;1724

U 0ARD. 0003,003C.0180,FA90,0000.0062 -1794

C 4
Character strlng 14-Jan-82 Fiche 3 Frame Cé Sequence

JIC [600,1204] ] 53
MICRO2 1L(03) 14-Jan-82 5:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 452
Character string MOVTCﬂHOVTUC LOOP EXITS

;17239 MOVGETOUT : sMOVC ENTERS HERE TO CLEAR REGS

240 R{R4]1_D ;STORE FINAL DEST LEN

;17241

217242 H H
3 RCR21_0, J/IRD ;ZERO R2 AND GO AWAY.

;17244

;17245 : :

;17246

};gzg : conE HERE FROM LOOP EXIT CODE IF WE NEED TO FILL (MOVTC ONLY)

217249 MOVTCFIL L

17250 LC_RCCTO0], Q_NOT.Q, ;JUMP BACK TO MAIN LOOP FOR FILLS
1 FETKL.101, J7MOVTC.1

U 0AA1, 0001,2028.65C0,F900.0104.6688 :1725

LX)
.




D &
ZZ-ESOAA-124.0 . CHAR .MIC [600,1204] Character string_  14-Jan-82 Fich

. che 3 Frame D4 Sequence 454

: PIW1264.MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15:30:16  VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 453
: CHAR .MIC [600,1204] Character string : MOVTC/MOVTUC LOOP EXITS

21725 ; MOVTUC COMES HERE WHEN TRANSLATED CHAR MATCHES ESCAPE CHAR

217255 = DESTLEN-SRCLEN-1 IN <15:0>, FFFF IN <31:16>

217256 Q = NUMBER OF CHARS LEFT IN SRC - 1

217257

;17258 H H

217259 MOVTUCESCAPE:

217260 RCROJ _Q+1, Q_ALU, SET.V, 2RO & Q GET CORRECOUNT (T,
U OAA2, 001F,1610,01C0,FA80,2020,0079 .]';gg} CLR.FPD, STATE6? sSET ESC FLAG, TEST DEST>SRC

;17263 =10+1 H sBRANCH ON STATE<6>

;17264 s (DESTLEN > SRCLEN) (FILL FLAG=0)
{u 0079, 0C1D,2008,0180,FA80,0000,0A99 ;17265 RCROJ_Q-D-1, D_Q, J/MOVTCEXIT ;RO=Q-(DESTL-SRCL-1)-1

.};gg? 11%1 s =Q+ SRCL - DESTL, R4 = Q

: s11x :
U 007D, 081F,4010,0180,F800,0000,0A99 ;17268 D_D.OXTCWORD]+Q+1, J/MOVTCEXIT ;R4 = Q+(DESTL=-SRCL=-1)+1

;17269 ;= Q + DESTL - SR(L, RO = Q

217270 : :

217271

317272

217273 ;MOVTC/MOVTUC RESTART CODE INCLUDED IN MOVC
;17274 ;END OF MOVTC/MOVTUC

;17276 .LIST ;Re-enable full Llisting




; P1W124.MCR 600, 12041
: CHAR .MIC [600.1204]

E 4
2Z-ESOAA=124.0 ; CHAR .MIC [600,1204] Character string 1g-Jan-82 Fiche 3 Frame E4 Sequence 455

MICRO2 1L(03) 14-Jan=-82 15:30:1 VAX11/780 Microcode : PCS 01, FPLA Q0E, WCS124
Character string : MOVTC/MOVTUC LOOP EXITS

17276; This page intentionally left blank.

Page 454




F &

;17290 .BIN

;17291 .NOLIST ;Disable Listing of PCS code for quickie assemblies

ZZ-ESOAA-124.0 ; EDIT .MIC [600,1204] EDIT.MIC 14-Jan-82 . Fiche 3 Frame Fé4 Sequence 456
: PIW124 .MCR 600,1204] MICROZ2 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 455
: EDIT .mIC [600,1204] EDIT.MiC
217277 .10C ‘EDIT.MIC"
217278 .T10C ‘Revision 1.5
$17279 P. R. Guilbault
;17280
;17281 .NOBIN .
:};%g% .ToC ' Revision History''
;17284 ; 01 Comment patch 86_that fixed FPD unpack problem.
;17285 ; Comment patch 097 that fixed restart problem.
:17286 Comment patch 098 that fixed restart problem.
217287 Add re~-entry point labels for patch no. 098.
:17288 ; 00 Start of history




6

2Z2-ESOAA-124.0 : EDIT .MIC [600 12041] Edit instruction 14-Jan-82 e 3 Frame G4 Sequence 457
: PIW124 .MCR 600,1204] 2 1L03) 16=-Jan-82 15:30:16 VAX11/780 mcrocode : PCS 01 FPLA OFE, WCS124 Page 456
: EDIT .MIC [600,12041 &m instruction : ALGORITHM

.};g% .TOC ' Edit instruction : ALGORITHM"'

217296 EDITPC INTERPRETS THE PATTERN SEQUENCE AND PERFORMS

17295 THE REQUESTED OPERATION ON THE SOURCE, WRITING

.};2239 . ANY OUTPUT TO THE DESTINATION.

17298 ;INPUTS:

217299 Q = 1ST OPERAND, NAMELY LENGTH

217300 D = 2ND OPERAND, SRC ADDR

217301

217302 ;OUTPUTS:

217303 :(IF NO EXCEPTIONS)

217304 RO = LENGTH

217305 R1 = START OF SRC

217306 R =0

.}ggg M R3 eDDR OF EOSEND OPERATOR IN PATTERN

.%;%?8 ; RS = END OF DEST + 1

217317 ;DURING EXECUTION, THE INTERNAL REPRESENTATION OF REGISTERS:

217312 :RO <7:0>LENGTH(IN NIBBLES)

73 <15:85ADJUST INPUT COUNTER

217316 ; : <31 16> USED BY FPD FOR STATE + PC DELTA

;17315 :R1 ADDR

217316 :R2 <15 8> = SIGN, <7:0> = FILL,

217317 ; <31:15> = Q@ = CURRENT COLNTER AT FPD TIME

;17318 :R3 PATTERN ADDR

217319 R4 COPY OF ORIGINAL LENGTH(RO)

;17320 RS DEST ADDR

. P

;17322 :FOR HANDLING INTERRUPTS + EXCEPTIONS, THE INTERPRETATION OF THE

;17323 ;STATE REGISTER IS:

;17324 ;IF STATE <6:4> = O, THEN STATE <2:0>:

217325 .0000 FIRST READ. REREAD LENGTH OF STRING

;17326 ;0001 PATT1. READING 1ST BYTE OF PATTERN. REREAD R3
217327 :0010 PATT2. READING 2ND BYTE OF PATTERN. DECR R3 BY
;17328 1 AND REGET PATTERN

;17329 ;0011 ADJUST INPUT

;17330 ;0100 (UNUSED. GENL DEST MODE)

;17331 ;0101 END FLOAT OR STORE SIGN

:}7%%2 20110 INSERT (EQUIV. TO PATTZ2 + WRITE)

FILL BLANKO
;17334 ;IF STATE <6:4> NON-QO, THEN STATE <2:1>:
;17335 .00 MOVE/FLOAT READ
;17336 01 FLOAT SNGL
;217337 :10 MOVE/FLOAT WRITE
217338 ;11 FLOAT DBL
217339  :BIT 2 UUNUSED




H 4
ZZ-ESOAA-124 0 . EDIT .MIC [600,1204] Edit instruction 14-Jan-82 he 3 Frame Hé4 ce

: PIW126 . MCR 600,12064] ICROZ 1L(03) 16-Jan-82 15:30:16 VAX11/780 mcrocode : PCS 01 FPLA OF, UCS‘lS Page 457
: EDIT .MIC C60C 1204) Edit instruction : ALGORITMM

217340 ;STATE <6 4>

217341 .000 T MOVE OR FLOAT OF ANY FLAVOR

nzu§ +001 nnw

217343 010 FLOAT

;17346 ;011 UNDEF INED

217345 :100 UNDEF INED

217346 :101 PRE~-ZEROING PART OF MOVE

2172367 :110 PRE-ZEROING PART OF FLOAT

217348 111 UNDEF INED

217349 .STATE <7> = PREDEC CASE: ORIGINAL COUNT WAS ODD, SO R1 DECREMENTED

217350 SO INCREENTATIW IN LCOPS WORKS, BUT THIS INCREMENTATION

.}gg% H HASN'T OCCURRED YET

217353 :LABELS OF INTEREST:

sEDITFIRST READ SIGN OF SOURCE STRING + INITIALIZE PSL COND CODES
SEDITNEXT EVERY TIME ANOTHER BYTE OF THE PATTERN IS NEEDED,

. INCREMENT ADDRESS + GET NEXT BYTE

;EDPATTIRST AFTER RESTARTING FROM AN INTERRUPT/EXCEPTION, 1 S8YTE PATTERNS
. + BRIEF 2 BYTE PATTERNS REREAD PATTERN

;EDZEROTOTHREE PATTERN IS IN THE RANGE 0-3

e 8¢

R X

- wnd —A. : .::-. -V..
ggagmuwdw
¢- s
RN=OVRNO N

21 ;EDFORTYTO47 PATTERN IS IN RANGE 40-47

: ;EDV89A PATTERN IS IN THE RANGE 81-8F ,91-9F ,A1-AF

. sED"PATTNAME FOR MOST PATTERNS, THE LABEL ED CONCATENATED
:17364 H g%mryf NAME OF THE PATTERN IS WHERE ITS CODE
;17365 ;EDMAYNEEDZEROS FOR PATTERN=MOVE OR FLOAT, MAY NEED SOME INITIAL
217366 ZEROS/FILL BEFORE THE ACTUAL SRC DATA IS READ
;17367 'EDMVE(RFLOAT FOR PATTERN=MOVE OR FLOAT, IT IS NOW TIME TO
;17368 READ SOME OF THE ACTUAL SRC DATA

217369 'EDFLDATRSTLEFT MOVE/FLOAT NEEDS LEFT NIBBLE OF SRC BYTE

217370 EDFLOATRIGHTNIB MOVE/FLOAT NEEDS RIGHT NIBBLE OF SRC BYTE
117371 :EDFLOATNOTO FLOAT ENCOUNTERED A SICNIFICANT CHAR

217372 EDFLOATEQO FLOAT ENCOUNTERED AN INSIGNIFICANT 0

217373 ;EDMOVEWR? FLOAT ENCOUNTERED A SIGNIFICANT 0 OR

217376 MOVE WANTS TO ASCII-IZE A CHARACTER

217375 EDFLOATNOSIG  FLOAT FOUND 1ST SIGNIFICANT CHAR +

217376 NEEDS TO WRITE THE SIGN AS WELL AS THE CHAR
;17377 ;EDMOVEMORE MOVE IS EVALUATING CHAR JUST READ

217378 EDADJF INI MAKE NEGATIVE WD COUNTER FOR ADJUST INPUT

217379 EDADJINRIGHT  DETERMINE IS RIGHT NIBBLE = 0

;17380 EDADJINLEFT DETERMINE IF LEFT NIBBLE = 0

;17381 EDITRS1 RESTART EDITPC AFTER AN INT/EXC. DETERMINE WHAT
;17382 OPERATION WAS INTERRUPTED.

;17383 ;EDNCTMOVEORFLOAT THE INTERRUPTED OPERATION WAS NOT MOVE OR FLOAT.
217384 ; FIGURE OUT WAHT IT WAS + RESUME IT

;17385 EDMVFLRDORWRITE THE INTERRUPTED OPERATION WAS MOVE OR FLOAT.
;17386 ; FIGURE OUT WHICH FLAVOR.




1Z-ES0AA-126.0  ; EDIT .MIC [600.1204] Edit instruction_  14-Jan-82 . Fiche 3 Frame 14 Seguence 459
: PIW124 . MCR 600,1204] MICRO2 1L(03) 14=-Jan-82 15:30: 16 VAX11/780 Microcode : PCS 01, FPLA 0E, W(CS124
: EDIT .MIC [606.1 04] Edit instruction : EDITPC entry
17%%5 .TOC ‘o Edit instruction : EDITPC entry'’
17389 : H
:17390 3C6: RCCT0]_Q.AND.KL.FFFF], :SAVE LENGTH(ARG 1)
U 03C6, 0019,2035,C180,F980,0000,047E };%35 CALL ,J7ASPC ;FETCH ARG 3
.17J93 : 2
U 03E6., 0001.203C,0180,F988.,0000,0190 :1 %gg 3E6: RCCT1]_Q :SAVE ARG 2
21739 . :
217397 =00xx=xx0’
;17398 RC[TZJ ;SAVE PATTERN ADDR{ARG 3)
£17401 : :
217402 =11xxxx()
U 01F0. 0019,0000,0580.FAA8.0000,01F? };282 RCRS]_D-KL.1] ;DEST ADDR-1
17405 ; :
U 01F1, 0000,003C,0180,F900,0000,0AA% 1;28; LC_RCLTO] :LOAD LENGTH
217408 : :
217409 R[ROJ_LC. :SAVE LENGTH AS PASSED
IU 0AAS4, 0010,0038,01C0,FAZD,0000,0AAS :};2}? Q_LC s
2176412 : :
[u 0AAS, 0001,203C.0180.FAA0.0000,0AA6 ;17413 RCR4I_Q ;LENGTH HERE ALSO FOR RESTORATION
};ﬂg ;ON SUCCESSFUL FINISH
117416 ALU_Q.ANDNOT.KL.1F], CLK.UBCC.,  -VERIFY LENGTH < 32
U 0AA6, 0019,2024.8D80.F908.,0010,0AA8 :};2}5 LC RC[T1 :
217419 : :
217420 RCR1I_LC, ;SRC ADDR
IU OAA8, 0010,0138,0180,FA88,0000,0688 :};2%% Z? ;BRANCH ON LEN > 31.
2172423 =0 : ;ALU <2>
217424 RLCRS] D, JLEN > 31
U 0688, 0001,003C,0180,7FAA8,0000,0810 };252 J/EDMATGT31 :
217427 : :
;17428 D_RCLT2], ;PATTERN ADDRESS
U 0689, 0810,0038,1980,F910,1404,6588 17429 STATE_KLZERO] sINITIALIZE STATE T0 O

Page 458




ZZ-ESOAA-124 0 . EDIT .MIC [600 1204] Edit instruction -Jan=82 he 3 Frame J4
: PIW124.MCR 60012041 ICRO2 1L(03)  14~Jan-82 15:30: 16 VAX11/780 mcrocode : PCS 01 FPLA 0E, WCZ1 3 Page 459
: EDIT .MIC [606 12041 Edvt instruction : EDITPC entry
2176430 =0xxxx00 : :SUITABLE FOR Rmt.o FOR CLRPSLCC
21763 ;+ RETURNS FOR SETF
217632 Q_IDCPSL]. *PREPARE TO CLEAR PSL cc
ju 0588, 0000.003D.3DF0,2C00,0000,09€4 };gz CALL.J/CLRPSLCC :
217435 =1xxwx00 ; :CLRPSLCC RETURNS 40
$17436 CALL,J/SETFPD, :
U 0SF8, 0019,0001.0580,FA98,0000.0E16 };gg RCR33_D-K[.1] *PATT ADDR-1
117439 :
fu 05F9, 0000,003C.0180.F800.0000,0816 11;22? J/EDITFPD
217442 : :
Ju O5FA. 0000.003¢,0180.F800,0000,0816 };222 J/EDITFPD :
2176445 : :
[u 0SFB, 0818.0038,7580.F800,0000,0AA9 };229 D_BLANK *BLANK = 20(HEX)

;17448 : :




K &
ZZ-ESOAA-124 0 : EDIT .MIC [600,1204] Edit instruction 14-Jan-82 he 3 Frame Ké Y ce 461
; PTW124.MCR 600,1204] HICROZ 1L(03) 14-Jan-82 15:30:16 VAX11/780 mcrocode : PCS 01 FPLA OE, WCS 3 Page 460
: EDIT .MIC £600.12043 Edit instruction : SIGN EVAmeou
.};228 .T0C ' Edit instruction : SIGN EVALUATION''
;17451 ;BY NOW, ALL THE OPERANDS HAVE BEEN FETCHED. THEY ARE USED AS:
;17452 :RO LENGTH
;12453 :R1 SRC ADDR
;17454 :R3 PATTERN ADDR-1
;17455 :R4 LENGTH
;17456 :RS DEST ADDR-1
;12457 :RC 0 LENGTH
;17458 :RC 1 SRC ADDR
;17459 :RC 2 PATTERN ADDR
;17460 ;STATE 0
;17461 ;PSL COND CODES ALL CLEAR. FPD SET
217462 D 20(HEX)
;17463 ;THE SIGN OF THE SOURCE STRING MUST BE DETERMINED NEXT + THE DEFAULT
};2215 sFILL + SIGN REGISTERS SET UP
;17466 EDITFIRST:
:17467 G_RCR)].AND.KL.FFJ1.RIGHT, ;# NIBBLES/2 = # BYTES
{U OAA9, 0058.0034,49C0,FA00,0010,0AAA :};223 cCk.LBCC SSEE IF LENGTH = 0
$17470 : :
2172473 LAB_R1ZRCLT1]_ALU, :RC 1 = BLANK = DEFAULT FILL CHAR
217472 ALUTD, :
;17473 SWAPD, :D<31:26>=BLANK
U OAAA, 0801,003C,0180,FB08,0104,6AAC ;17474 FE_KLC.8] :IF SIGN IS NEGATIVE, THIS
};2;2 ;CONSTANT WILL BE USED TO SET PSLCC<N>
217477 VA LA+Q, ;WANT TO READ SIGN NIBBLE
217478 SC_FE, ;SC_8 FOR ROTATING
17479 Qpb, 30<31 : 26>=BLANK
U OAAC, 001C,0114,01E0,F800,0281,068C :};239 7 :SRC LENGTH = 0?
;17482 =0 : ;ALU 2
;17483 DIBYTE]_CACHE, ;READ SIGN NIBBLE
:17484 STATE_FIRST, sFIRST = 0 WHICH WILL ALSO
U 068C, 0000,803C,1980,4000,1404,6AAD :};232 J/EDSTGN :BE USED TO KEEP PSLCC<N> OFF
;17487
;17488 ;STATE REGISTER USED HERE TO SET PSLCC<N+Z> ACCORDING TO SIGN NIBBLE.
:};233 ;STATE IS EITHER O IF POSITIVE OR 8 IF NEGATIVE NOW
21769 21 K
:17492 EDPLUSMINUS : ;EITHER SRC LEN = 0 OR STATE ALREADY
217493 ;SET ACCORDING TO SIGN
217494 STATE _STATE.OR.K[.4], ;ALWAYS SET 2
U 068D, 0000,003C,1180,F800,1404,28AE  :17495 J/EDPM1 :




: EDIT

2Z-ESQAA-124.0
: P1W124 .MCR

U OAAD,
U O7EA,

LU O7EB,

iU OAAE,

{u GABC,

U OAB1,

Edit

. EDIT .MIC [600,1204]
60012041 MICRO2 1L(03)
-MIC [600.12041 Edit instruction

0818,0¢38,2080,F800,0000,07EA

0818.0038,7580,F800,0000, 068D

0815.,0010,1180,F800,1400,668D

0D01,003C,3DF0,2D90,1480,0AB0

0819,2020,1DEO,FAQ0, 0000, 0AB1

0001,223C,3D80,3E90.0000,01C4

v
o
O

——d b wh b aend send canh b b cond b cund cred b b b
NNN
I STOIDIN A ATV I A I A
) = b b cnd b b b o md ek
OVONONSBNN=O

Vi
NP
SN =

A AT P P PR PR PR T YA PR YR PR TN Y X YN ¥

instruction
14-Jan-82 15:30: 16

: SIGN EVALUATION

EDSIGN:

=x10

EDPM1 :

4-Jan-82
VAX11/780 Microcode :

Fiche 3 Frame

PCS 01, FPLA 0E. UCSTg Page 461

D _k[.28], ;PRE-ASSUME SIGN IS NEG
BEN/DECIHAL ;BRANCH ACCORDING TO SIGN
;IN RIGHT NIB (NEG = 1,3,5.9.8.D).
:0<7:0> = BLANK
: Dd 0>=BORD
D_BLANK,
J7EDPLUSMINUS :USE STATE AS 0 FOR SAKE OF PSLCC<N>
:x11 2
D D+KC.4]+1, ;= IS 55 OCT = 2D HEX. USE 28+4+1
STATE _FE, ;STATE NEEDS TO BE 8 TO SET PSLCC<N>
J/EDPCUSMINUS :
RCLT21.D, :GET SIGN TO RC(2)<7:0> + TO D<15:8>
D_DAL.SC ;BLANK(DEFAULT FILL CHAR) TO D<7:0>
Q mtpsu.i *PSLCC<Z+N> WILL BE SET MANUALLY
ST_STATE ;GET PROPER PSLCC<N+Z> SETTING
o OR.K[SC], :OR IN THE <N+2> BIT
LAB_RCRO], ;CONSIDER EVEN/ODD OF COUNT
ap” ;MOVF SIGN BYTE TO Q
R[RZJ ;SAVE SIGN BYTE
m[PslIJ _D, ;REWRITE PSL
BEN/ROR, ;BRANCH ON COUNT EVEN/ODD
J/EDITNEXT :




M4
22-ESO0AA-124.0 EDIT .MIC [600,1204] Edit instruction 14-Jan-82 iche 3 Frame M4

Se ce 463
: PIW124 .MUR 600,1204] MICROZ2 1L(03) 14~Jan=-82 15:30:16 VAX11/780 chrocode PCS 01, FPLA OF, UCS1§4 Page 462
. EDIT .mIC C600.12043 Edit instruction : PATTERN DECODE
;}zgsg .Joc Edit instruction : PATTERN DECODE''
s Il
217528 ;1T IS TIMC TO GET A BYTE FROM THE PATTERN + ACT ACCORDINGLY.
$17529 :R3 NEEDS TO BE INCREMENTED TO GET NEXT BYTE.
:};ggg SONLY STATE BIT STILL OF INTEREST IS <7>(PREDECREMENT).
217532 =1+0 :LA<O>. KNOW PSL <C> CO°F
$17533 EDITNEXT
217534 LAB RCR3], :
$17535 STATE_STATE .AN.NOTPREDEC. *MAINTAIN ONLY STATE<?>
U 01C4, 0000,003C,5980.FA18.1404,4ABS ;};ggg J/EDITNT :
$17538 :1%1 sLA<CO> = 1 => COUNT IS 0DD
£17539 “GET HERE 1ST TIME ONLY
$17540 LAB_R[R13, *NEED TO PRE-DECREMENT SRC ADDR
U 01C5, 0000.003C.4180,FA08,1404,6AB4 ;};gzg STATE_PREDEC *NOTE THIS IN STATE <7>
$17543 :
$17544 RCR13_LA—KL.13.
U 0AB4, 0018.0000,0580,FA88,0000.01C4 ;;;gzg J/EDITNEXT :
217547 :
217548 EDITNT: VA LAKL.13 LRCR3J_LA+KC.1], *PREPARE TO READ NEXT BYTE OF PATTERN
lu GABS. 0018.0014.0580,FA98,4200.0AB6 ;%;gég INTRPT. STROBE *CHECK ON INTERRUPTS PENDING
17551 : :
217552 EDPATTIRST: :
217553 DLBYTE]_CACHE, *READ 1 BYTE OF PATTERN
, $17554 STATE_STATE.OR.PATT1, =SET STATE<O>
U 0AB6, 0000,8E3C,058C,4000,1404.28F6 :};ggg BEN/ INTERRUFT *INTERRUPT?
217557 =110 : INTERRUPT
217558 b D.AND.KL.FFI, SEXTRACT THE BYTE SO ALU CC TESTS WORK
U 08F6, 0819,0034,4980,F800,0000,0AB8 :};ggg J7EDITNOINT :
£17561 SN :
$17562 FE_KLZERO], *HANDLE AN INTERRUPT
U 08F7, 0000,003C,1980,F800,0104.6816 ;};ggz J/EDITFPD :
$17565 : :
) 217566 EDITNOINT : :
U 0ABS8, 0019.0000,1180,F800,0010.0AB9 :};ggg ALU_D=FT..4],CLK.UBCC “CHECK FOR PATTERN < 4
$17569 :
$17570 ALU_D.ANDNOT.KL.3F 1, CLK. UBCC,  -NEXT TEST IS > 3F
$17571 STATE STATE.AN.5T00. *REALLY ONLY NEED TO CLEAR ‘PATT1",
$17572 LAB_RTRS], :BUT THAT CONSTANT'S NOT ACCESSIBLE
U 0AB9, 0019,1824,5580,FA28,1414,476A  :17573 BEN7ALU :BRANCH ON 0~4 RANGE




; EDIT

U 076A,
U 0768,

U O76F.

U 0904,
v 0905,
U 0906,

U 0907,

ZZ-ESOAA-124.0 ; EDIT .MIC [600,1204]
: PIW124 .MCR 600,1204) MI ROZ

-mIC [£600,1204) Edit ins

0000,8C3C,3DF0,2E00,0010,0904

0019,0134,9580,F800,0010,06(8

0010,8038,01C0,F910,0000,0ACO

(000,013C,0180,FA28,0084 ,66DC
0000,023C,0180,F800,0000,0995
0819,2024,0580,F800,0000,0AC9

0819,2030,0580,F800,0000,0AC9

1L(03)
truction

17604

4

N
Edit instruction 14-Jan-82 iche 3 Frame

N4 Seguence 464
14-Jan=-82 15:20:16 VAX11/780 H1crocode PCS 01, FPLA OF, WCS124 Page 463
: PATTERN DECODE

sKEEPING IN MIND THAT OF THE POSSIBLE RANGE OO0-FF, ONLY A SMALL NUMBER
sOF PATTERNS ARE VALID, DECODE THE PATTERN BYTE TO HANDLE THE MYRIAD
:OF POSSIBILITIES(RESERVED OPERAND, ILLEGAL, CUT OF RANGE, ETC.)

=1010 ; +ALUCC Z2+C
J/EDZEROTDTHREE.BEN/HUL I RANGE 1-3. BRANCH ACCORDINGLY
Q_IDLPSL].DT/BYTE,
ALU_RCROJ,CLK. uBC (e :TEST COUNT

101

J/EDGREATERTHAN4 1?7, BRANCH ON > 3F TEST
ALU_D.AND.K[.80], CLK.UBCC ;TEST FOR > 50 BY BIT 6

=111 : 2
J/ENDFLOATZ, JPATTERN = & WHICH IS STORESIGN
Q_RCLT2].DT/BYTE ;LOAD SIGN CHAR

=100 H :D<1:0>

EDZEROTOTHREE : H
J/EDEOEND,Z?, sPATTERN = 0. SEE IF SRC ALL READ
LAB_RLRS], ;LATCH DEST ADDR
SC_KC.8] ;IN CASE THIS IS PRE-MATURE (ABORT)
2101 :
J/EDENDF LOAT ,BEN/ROR ;PATTERN = 1. BRANCH ON SIGNIFICANCE
;110 -
J/EDSIG,D_Q.ANDNOT.PSWC sPATTERN = 2 = CLEAR SIGNIF
;1N :
J/EDSIG,D_Q.OR.PSWC JPATTERN = 3 = SET SIGNIF

J—




27-ESOAA-1264.0 : EDIT
: PIW124.MCR 600512041
: EDIT .MIC [600.120%

-MIC £600,1204]

U 06C8, 0019,0134,3180,FA18,0010,06CC

U 06C9, 0000,003C,0180,F800,0084,66DC

U 06CC, 0019.0134,61C0,F800,0010,06D0

U 06CD. 0018,1914.05F8,FA98,0200,0777

U 0777, 0000,193C,0980,FA28,1404, 2930

J 077F, 0000,003C,0180,FA28,0084,66DC

Edit instruction_ 14-Ja
MICRO2 1L(03)
04] Edit instruction

217605

LT TR TN ¥

NNNN

OO
228882

B O N S r i S S g Sr S Y Y
NNNNNNNNNNNY
ROV
b md o b cmd b b b
[« YV, P YVT,N T =)

NN
- OV~

IR AR A R A A TR IR A TE A TR X

14~Jan-82 15:30:16
: PATTERN DECODE

=0 .

EDGREATERTHANG :
J/EDGREATERTHAN3F , 27,
LAB_RLR3],

ALUZD.AND .KC.401,
CLK-UBCC

21
J/EDEOEND,SC_K[.8]

=0 :
EDGREATERTHANSF :

J/EDGREATERTHANAF ,Z?,

Q_D.AND.K[.FJ,
cCk.uBCC

;1
J/EDFORTYTO4F ,D3?,
RCR3]_LA+KL.13,
VAOLAH([ .11,

=0111

EDF ORTYTDIoF :
J/EDFORTYT047,D2-07,
LAB_RLRS],
STATE_STATE.OR.PATT2

211

J/EDEOEND, LAB_RLR5].
SC_KLC.81]

n-82 he 3 Frame
VAX11/780 mcrocode :

B85 Seguence 465
PCS 01, FPLA OE, WCS124 Page 464

SALUCC <2>
SPATTERN IS > 4
2BRANCH ON > 50

:CONSIDER BIT 6
:TEST FOR < CO
KMN BIT 7 IS SET

.5 TO 3F

sALUCC <2>

;PATTERN IS > 3F

;BRANCH ON BIT 6(>BF TEST)
;KNOW NOW THAT BIT 7 IS SET
;SAVE REPEAT COUNT IN Q
STEST FOR LOW NIBBLE = 0

“TEST FOR >47
*UPDATE DEST ADDR
*PREPARE TO READ NEXT BYTE OF PATTERN

.
L 4

;D <3>, 1.E. NIB =48-4F

.
4

*SET STATE <1>. ALSO <7> MAY BE SET

148-4F(BIT 3 =




ZZ-ESOAA-124 0 EDIT
: PTW124.MCR 600,1204]

; EDIT

U 0930,

U 0931,

u 0932,

U 0933,

U 0934,

U 0935,

U 0936,

U 0937,

-MIC [600,12043

0000,803C,1980,4000,0084,6AC1

0000,803C,0180,4000,0084,6AC5

0000, 1A3C,0180,F800,0084,6807

0000,1A3C,0180,F800,008¢4,6817

0810,8238,0180,F908,0000,09A5

000,803C,0180,4000,0000,0AES8

0010,8038,01C0,4108,0000,0AEA

0000,803C,0180,4000,0000,0AED

.MIC [600,1204]
MICROZ2 1L(03)
Edit instruction

Edit instruction

217637

000
17638 EDFORT71047

e B9 0 % % 0,
—-—
NN
o
v
O

.
b
g
W

15:30: 16

: PATTERN DECODE

4-Jan=-82 he 3 Frame
VAX11/780 M1crocode :

J/EDLOADF ILL,
DLBYTEJ CACHE,
SC_KCZERO]

:*001

J/EDLOADSIGN,
DLBYTE]_CACHE.
SC_KC.83

:*010

J/EDLOADPLUS, BEN/PSL cc.
SC_KC.8]

;+011
J/7EDLOADMINUS ,BEN/PSL.CC,
SC_k[.8]

:*100

J/EDINSERT ,BEN/ROR,
D_RCLT1],DT/BYTE

;%107

J/EDBLANKO,DIBYTEJ_CACHE

;%110
J/EDREPLACESIGN,
DCBYTE]_CACHE,
Q_RCLT1]

:x111
J/EDADJUSTINPUT ,D[BYTEJ_CACHE

PCS 01,

sD<2:0> (KNOW D IS 40-47)

$40. LOAD FILL
*READ NEXT BYTE
*NO ROTATION REQD

*41. LOAD SIGN
*READ NEXT BYTE
*PREPARE TO ROTATE SIGN CHAR

*42. LOADPLUS. CHECK SIGN.
*PREPARE TO ROTATE SIGN CHAR

*43. LOADMINUS. CHECK SIGN
*PREPARE TO ROTATE SIGN CHAR

244. INSERT. CHECK SIGNIFICANCE.
sLOAD FILL CHAR, I.E.
cASSUME IT'S NO SIGNIFICANCE

$45. BLANK IF 0. READ NEXT BYTE

*46. REPLACE SIGN
*READ NEXT BYTE
*LOAD FILL

$47. ADJUST INPUT. READ NEXT BYTE

(] Seguence 466
FPLA OE, W(CS124 Page 465




; EDIT

lu 0600,

U 06D1,

U 06D4,

U 06D5,

27-ESOAA=124.0
s PIW124.MCR 600,1204

‘1504 MICRO2
-MIC [£600,1204]

0000,003C,0180,FA28,0084,66DC

0201,213C.0180,FA00,0082,06D4

0800,593C,0180,F908,0010,0783

0000,003C,D180,FA28,0084,66DC

.MIC [600,1204]
1L(03)
Edit instruction

D
Edit 1nstruct10n 14-Jan

1%=Jan=-82 15:30:16
: PATTERN DECODE

an=-82
VAX11/780 Mvcrocode :

=0 .

EDGREATERTHANGF :
J/EDEOEND ,LAB_RCRS],
SC_k[.81

21
JZEDGREATERTHANZF ,2?,
D_D.RIGHTZ,
LAB_R[RO],
sc_8

=0 :
EDGREATERTHANTZF :
J/EDV89A,BEN/D3-0,

LC_RCLT1],
D_CA,CLK.UBCC,DT/WORD

21
J/EDEOEND ,LAB_KRLRS5],
SC_k[.8]

he 3 Frame DS Sequence 467
PCS 01 FPLA 0E, WCS124 Page 466
sALUCC <2>
*PATTERN IS >4F
:50 TO 7F OR >BF(BIT 6 = 1)
“BIT 6 = 0, SO PATTERN IS 8X,9X,AX OR BX

sBRANCH ON LOW NIBBLE(X=0 IS ILLEGAL)
sSHIFT PATTERN SO CAN BRANCH ON HIGH NIBBLE
SWE'LL NEED COUNTER SHORTLY

sGET REPEAT COUNT

SALUCC <2>

SPATTERN IS > 7F + < (0

;BRANCH ON <5:4> OF PATTERN
SWHICH IS NOW IN D<3:2>

:(8,9, OR A NOW OXX,4XX, OR 6XX)
sFILL CHAR REQD FOR FILL

sCHECK IF ANY INITIAL ZEROING REQD

+80.90,A0,80




; EDIT

1Z2-ESQAA-1264.0 : EDIT
: P1W124 .MCR 600,12043] MICROZ 1L(03)
1204] Edit instruction

U 0783,

ju 0787,

v 0788,

U 078F,

u 0797,

U 079F,

DIT .MIC [600,1204]

-mIC £600.

0001,803C,5D80,FA28,1414,2AE4

0C00,1B3C,3580,FA28,1406,2797

€C00,1B3C,A580,FA28,1404,2797

0000,003C,0180,FA28,0084,66DC

0800,813C,D180,FA00,1496,46F0

0018,0214,0580,FAA8,0200,0945

~
—
-0

b end wwd end cnd cmd ambd wad

NNNNNNNVNYY
VNN

NNNNNNNINNINN
n
o

E S
Edit instruction 14-Jan-82

he 3 Frame ES Se

a ce 468
15:30:16 VAX11/780 Mlcrocode . PCS 01, FPLA OE, WCS124 Page 467

: PATTERN DECODE

sTHE_PATTERN IS EITHER FILL(B1-8F),
:IN THE LATTER 2 CASES, IT IS TIME TO CONSIDER THE NEED FOR PRE-ZFROING
:DUE TO A PRECEDING ADJUST INPUT.

=0011
EDV89A: J/EDFILL,

STATE STATE OR.FILL,
ALU_D,CLK.UBCC, DT/BYTE,

LAB_RIRS)

;0111
J/EDMAYNEEDZEROS ,ALU.N?,
STATE_STATE.OR.MOVE,

LAB_RIRS],
D_a

;1011
J/EDMAYNEEDZEROS ,ALU.N?,
STATE_STATE.OR.FLOAT,

LAB_RIR5],
D_0

111
J/EDEOEND ,LAB_RCRS51],
SC_KL.8]

1 2
EDMAYNEEDZEROS

STATE_STATE.AN. PREDECZERO

D R[ROJ
ST R
cuz uscc 'DT/BYTE,

J/EDFDVEORFLOAT

;1
VA LA+KC.13,RIRSI_LA+KL.1],
BEN/ROR,
J/EDINI TCHARS

MOVE (91-9F), DR FLOAT(A1-AF).

;D3=0

*PATTERN = B1-8F

*STATE<2:0> 7

SALTHO WE KROW THERE'S

:SCHE TO DO, NEED ALUCC<Z> = 1
sFOR 2?7 TEST IN FILL LOOP
SLATCH UP LAST DEST ADDR

o RREAXRANAARAARARARARRAAAAAAAAAAAARAAARARARAAANNA AN

; * Patch no. 020, PCS 0783 trapped to WCS 1157 «

s RARRRARNRRARAARARRARAAARRRAAKARARAAAARANCAAARRARAAAR A RS

SPATTERN = 91-9F. IS RO(WORD) NEGATIVE?
SSTATE mve<4>+me-zenox~e<6>
;PRE-ASSUME THERE'S ZEROING

-sme <3:0> =0

.D_COUNT FOR BEN/D.BYTES TEST FOR ANY LEFT

SPATTERN = A1-AF = FLOAT

;SEE IF RO NEGATIVE

:STATE _FLOAT<5> + PRE~ZEROING<6>
;PRE-ASSUME THERE'S ZEROING
:STATE <3:00 =0

*D_COUNT FOR BEN/D.BYTES FOR ANY LEFT

SPATTERN = B1-BF

SALUCC <N>

;ASCUT _TO_READ, SO STATE

sPRE-DEC<7> + ZERO<6> WILL VANISH
SONLY STATE <5:4> CAN NOW BE SET

sLOAD SRC LENGTH FOR DECREMENT + LF/RT
<FOR BEN/MUL AT FLOAT

sCHECK ON LENGTH

;DID COUNTER FOR THIS PATTERN RUN OUT?

STHERE'S SOME INITIAL ZEROING REQD
s CHECK PSL<C>FOR FILLOR O C

H
| S—



: EDIT

ZZ-ESOAA-124 0 . EDIT .MIC [600 1204]
: PIW124 .MCR 600,1204] 1CRO2

U 0945,
U 0947,
U O7EE,
[y O7EF,
U 0966,

U 0967,

U GABC,

1L(03)
Ed1t instruction

217746
17747
:17748
$17749
17750
217751
$17752
217753
217754
:17755
0818,1838,7980,F800,4000,07EE ;17756

$17757

$17758

217759

217760

MIC £600.12041]

0810,1838,0180,F908,4000,07EE

0000,003C,0180,FAA8,0000,01C4

-
33:3:3
aoo

N =

0000,8£3C.0180,3200,0084,6966

—d e ced b e b b b
N
o
o

0000,4008,0180,FA80,0010,0ABC

0000,003C,1980,F800,0104,6816

0819,8808,19C0.rA28,0010,0797

L P PR TN PR TN P PN PR PR PR PR YA PR YN YR PR YA TR YA TR TR YR YR ER YR TN ]
-
3
(]

Edit 1nstruct*on 14~
16-4an=-82 15:30:16

: PATTERN DECODE
=101

Jan=-82
VAX11/780 H'crocode :

EDINITCHARS
RCLT1],
INTRPT STROBE,
BEN/D.BYTES,
JZEDINITY

1M

b KC.303,
IRTRPT. STROBE,
BEN/D.BYTES

=1110

EDINIT1:’
J/EDITNEXT,
RCRSJ_LA

1111
SC_KC.8].
CATHE DCBYTEJ.
LAB_RLRO],
BEN7 INTERRUPT

=110 H

RCROJ _LA-MASK-1,
CLK.UBCC,DT/WORD,
J/EDINITS

;111

J/EDITFPD,FE_KLZERO]

EDINITZ:
ALU.N?,
Q 0-K[ZERO]-1
D_Q-K[ZERO3-1,
C[K.UBngDT/BYTE

J/EUHAYNEEDZEROS

.
[

iche 3 Frame *5 Sequence 469
PCS 01, FPLA OE, WCS124

sPSL <C>

“STORE FILL

2Q <7:0> = 0?

sPSL <C> = 1

:ASCII 0

20 <7:0 = 0?

;D.BYTES <7:0>

“REPEAT COUNT = 0
“RESET RS

SPREPARE FOR A MASK = 0010
SWRITE 1 BYTE OF INIT CHAR

- INTERRUPT?

>NO INTERRUPT PENDING
sDECREMENT HIGH WORD BY 1
cSEE IF IT'S STILL NEG

-
L4

AN INTERRUPT IS PENDING

099 %0 %,

;MORE TO DO?
sDECREMENT RUNNING COUNTER

:DUPLICATE IT IN D FOR BEN/D.BYTES(I.E.

sCLOCK IT FOR END OF THIS PATTERN

.
[ 4

Page 468




he3 Frame

Se ce 470

G5
PCS 01, FPLA OE, WCS124 Page 469

: BRIEF PATTERNS''

cALUCC <2>

:DIDN'T LOOK AT ALL SPECIFIED

* INCREMENT DEST ADD
*SEE IF IT WAS -0

:PSLCC<Z>
*NOT 0. GOOD FINISH

*GUARANTEE N NOT SET

:PSL <C>(BEN/ROR)
SSET SIGNIF ICANCE

.
*

.
L

*MAINTAIN ONLY STATE<?>

.
o

‘REWRITE PSL
*LOAD SIGN CHAR

5
Z2-ESOAA=124.0 : EDIT .MIC [600,1204] Edit instruction 14-Jan-82
; PIW124.MCR 600,1204] MICRG? 1L(03) 14-Jan-82 15:30:16  VAX11/780 mcrocode
: EDIT .MIC C600.12043 Edit instruction : BRIEF PATTERNS
217788 .T0C ' Edit instruction
17789
217790 =0
17791 EDEOEND :
17792 J/EDREPEATTOOF EWABOKT ,
U 06DC., 0018.0014.0580,FAA8,0000,0B0A 7773‘3 RCRSJ_LA+KL.1]
217795 21
.1?796 RCRSJ_LA+KC.1],
[u 06DD, 0018,1A14,0580,FAA8,0000,07FB };;3; BEN/PSL.CC
117799 =101
+17800 EDITEND1:
17801 RCR21 0.D
[U 07FB. OF03.003C.0180,FA90.0000,0AFE - ;ggg J/EDITDfNE
17804 ;1111
[u O7FF. 0819.2024.0180.F800,0000, 0ABD :};ggg D_Q.ANDNOT .PSWN
117807 :
{u 0ABD, 0000,003C,3DR0,3C00,C000,07FB :};ggg IDCPSLI_D,J/EDITEND1
117310 =101  ;
217811 EDENDFLOAT:
+17812 D_Q.OR.PSWC.
217813 LAB RLRS],
U 0995. 0819,2030.0580,FA28.0000, 0ASE :};g}g J/EBENDFLOAT1
117816 1
217817 RCR3],
A 217818 su‘re STATE .AN.NOTPREDEC,
U 0997. 0000,003C.5980.FA18,1404,4ABS ;;;g‘ég J/EDITN1
117821 :
217822 EDENDFLOAT1:
117823 IDCPSL] D,
U OABE. 0010,0038,3DC0,3010.0000,0ACO ‘}323‘5' Q_RcCT2]
117826 :
217827 ENDFLOATZ:
$17828 VA um[ 11,RIRSI_LA+KC.1],
$17829 .D 0
};ggg snre ~STATE.OR.KL.13,
U OACO, 0C18.0014,05F8,FAA8,1604,2ACC };ggg J/EDINSERTST1
117834 :
:17835 EDLOADFILL:
117836 RCCT1]_D.AND.KC.FFJ,
U 0AC1, 0819,0034,4980,F988,0000,0AC4 :};ggg D_D.AND .K[.FF]
:17839
:17840 & RCR2].ANDNOT.KC.FFI,
U OAC4, 0018,0024,49C0,FA10,0000,0AC8 ;17841 J7EDLCADPORM1

*GET SIGN IN D<7:0>
*STATE = 5 = ENDFLOAT + STORESIGN

;BIT 2 FROM INSERTST1
;GO WRITE THE SIGN

*SAVE FILL CHAR
*FILL CHAR TO R2 ALSO

*FILL CHAR SAVED IN R2 ALSO

-
4




s EDIT

ZZ-ESOAA=-124.0
: P1W124 .MCR 600,1204]

U OACS,

U OAC6,

U OACBo

U 0807,

U OBOF,

U 0817,

U 081F,

U OAC9,

U 09AS,

U 09A7,

U OACC,

: EDIT
-MIC 600,120

0819,0034 ,49F 8 ,F990,000C, 0AC6

0018,0034,49C0,FA10,0000,0AC8

001D, 2030,0180,FA90,0000,01C4

0000,803C,0180,4000,0000,0AC5

0000,003C,5980,FA18,1404,2A8B5

0000,003C,5980,FA18,1404,4A85

0000,803C,0180,4000,0000,0AC5

0000.003C .3080,3C00,0000,01C4

0018.0014,05F8,FAAB,0200,0ACC

00u0,803C,0180,4000,0000,09A5

0000,803C,1180,3000,1404,21C4

MIC [600,1204]
HICROZ 1L(03)
Edit instruction

;17842

H
Edit instruction 14-Jan-82
1 VAX11/780 Hicrocode

14=Jan-82 15:30:16
: BRIEF PATTERNS

3 Frame ce
PCS 01 FPLA 0E, UCS13

EDLOADSIGN:
EDLOADPORM:
RC[TZJ D.AND.K[.FFJ [ 4
D.g.AND.K[.FFJ.

“SAVE SIGN CHAR

s GUARANTEE OTHER BYTES OF D = 0
sSHIFT IN 0S ALSO

0 _RCR2].AND .KL.FF],

n<7 0>=FILL.
*D<15:8>=SIGN

[RZJ<1S 8>=SIGN,<7:0>=FILL

:PSLCC<N>
SPSLCCN> = 0
SPSLCCND> = 1

sMAINTAIN ONLY STATE<7>

sPSLCC<ND>

*PSLCC<N> = 0
*MAINTAIN ONLY STATE<7>

-
[ 4

D_DAL.SC
EDLOADPORM1 :
RCR21_Q.OR.D,J/EDITNEXT
=011 ;
EDLOADPLUS
DLBYTE] _CACHE , J/EDLOADPORM
211N
LAB_RCR3],
STATE_STATE.AN.NOTPREDEC,
J/EDITN1
0111  :
EDLOADMINUS :
LAB RLR3],
STATE_STATE.AN.NOTPREDEC,
J/EDITNI
2111
DIBYTEI]_CACHE , J/EDLOADPORM
EDSIG: IDLPSLI_D,J/EDITNEXT
=101
EDINSERT:
VA LA+KC.11,RCRSI_LA+KL. 1],
J7eoxnsearsr1
;1N
DCBYTEJ_CACHE , J/EDINSERT
EDINSERTST1:

CACHE_D(BYTE],
STATE_STATE.OR.DEST,
J/EDITNEXT

.
L4

SPSLCCN> = 1

SCLEAR + SET SIG
;PSLCCLC>
.JNCREMENT DEST ADDR

*READ 1 BYTE

SWRITE 1 BYTE(USED BY ENDFL + STORESIGN)
;SET STATE<2>

.
[ 4

.
.

Page 470




1 5
DI .MIC [600,12u04] Edit instruction 14-Jan~82 Fiche 3 Frame IS Sequence 472

72-ESOAA-124.0 : E
: PIW124 .MCR 600,1204] MICRO2 1L(03) 14~Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, W(S124 Page 471
: EDIT .MmIC £600,12041] Edit instruction : MOVE + FLOAT

.};gg? .TOC " Edit instruction : MOVE + FLOAT'

:17896 ;PATTERN = 91-9F, A1-AF

217897 :AT THIS POINT. EITHER:

217898 :NO INITIAL ZEROING REQD BEFORE THIS MOVE OR FLOAT OR

:}7899 :INITIAL ZEROING WAS JUST DONE + CAN DO THE 'REAL'® OPERATION

317901: =0 ;= :ALUCC <2>

217902 EDMOVEORFLOAT: :

217903 LAB_RCR1], :

:17904 SC_ RL.FFFC], ;=4 IN CASE LEFT NIBBLE
lu 06F0, 0000,0C3C.F180,FA08,0084,6982 ;17905 BER/MUL , J/EDFLOATM1 sBRANCH ON NIBBLE POSITION(D) +

:};% 1 SANY LEFT (SC = 0)

$17908 (AB_R[R31. *THIS PATTERN ENDED AFTER ZEROING
J :17909 STATE _STATE.AN.NOTPREDEC. :MAINTAIN ONLY STATE<?>
U 06F1, 0000.,003C.5980.FA18.1404,4ABS ;};g}? J/ZEDITN1 :

$17912 =010 sBEN/MUL. SC + D<0> USED

217913 EDFLOATMI: .

217914 LAB_RCR3], :'sC=Q=0

:17915 STATE _STATE.AN.NOTPREDEC, SMAINTAIN ONLY STATE<?>
lu 0982, 0000.003C.5980.FA18.1404,4ABS };3}%; J/EDITN1 :

217918 ;011 :

217919 LAB_RCR3], :'sSC=Q2=0

217920 STATE_STATE.AN.NOTPREDEC, sMAINTAIN ONLY STATE<7>
U 0983, 0000.003C.5980,FA18,1404,4AB5 ;};353 J/EDITN1 :

+17923 ;110 :

217924 J/EDFLOATRIGHTNIB, :b<0> = 0 = RIGHT NIB
U 0986, 0000,013C.0180.F800,0200,072C :};352 VA_LA,2? :

217927 ;11 :

$17928 VA_LA+K[.1],RCRTI_LA+KL.1], :D<0> = 1 = LEFT NIB

217929 INTRPT . STROBE, :
U 0987. 0018.0114,0580,FA88,4200,06F4  -17930 2? :




: EDIT

ZZ-ESOAA-124.
: PIW124 .HCIé

U O6F&,

U 06FS,

ju 09C6.,

lu 09C7.

lu 072¢C,

U 0720,

0 . EDIT .MIC [600 1204] -82 he 3 Frame JS Seguence 473
600,1204] CRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 l'hcrocode : PCS 01, FPLA OE, WCS1./ Page 472

-MIC £600,1204)] Ed\t instruction : MOVE + FLOAT

17931 =0 : -—;ALUCC <2>

17932 EDFLOATRSTLEFT: :

$17933 DLBYTE] CA :READ 1 BYTE

$17934 STATE s'me AN.DESTDBL, ;CLEAR STATE<2:1>

+17935 BEN/ IRTERRUPT :
0000, 8E3C.D580,4000, 1404 ,49C6 1%%9 J/EDFLOATLEFT1 :

$17938 21 H
0000,003C,0180,FA88,0000,072D ;}77328 RCR1J_LA, J/EDNOMORE ;SRC LEN = 0

217941 =110 : INTERRUPT

217942 EDFLOATLEFT1: .
0000,003C,0180,F800,0000,0ACD };34‘2 D_DAL.SC,J/EDFLOATAMBI :GET LEFT NIBBLE TO <3:0>

217945 ;111 ;
0000,003C, 1980,F800,0104,6816 ;};329 J/EDITFPD ,FE_KCZERO] :

117948 =0 : ;ALUCC <2>

217949 EDFLOATRIGHTNIB: :

217950 DLBYTE] CACHE, :

217951 STATE_STATE.AN.DESTDBL . :CLEAR STATE<2:1>
0000,803C,D580,4000, 1404 ,4ACD ;};3;;{ J/EDFLOATAMB] :

217954 .1 ;

217955 EDNOMORE : :

£17956 RCROJ_0-1, .
0018,0000,0580,FA80,0000,0806 ;17957 J/EDREPEAT TOOMANYABORT :

J
Edit instruction 14-Jan




U 0A37,

0819,8030,7980,F800,0000, 0AD6 ;18004

Fiche 3 Frame

KS S ce 474
. FPLA OE, UCS1S4

: PCS 01 Page 473

.
[ 4

SEXTRACT RIGHT NIBBLE
*DEST ADDR
*SEPARATE MOVE + FLOAT

sSTATE <5> = MOVE OR FLOAT

sMOVE PATTERN

:NIB = 0?

cPREPARE TO WRITE NEXT DEST LOCN
- INCREMENT DEST ADDR

*FLOAT PATTERN
*PREPARE TO WRITE NEXT DEST LOCN
L INCREMENT DEST ADDR

+ALUCC <2>

*NEXT OPERATION WILL BE A WRITE
sSET STATE<2>
*CHAR NOT 0. SAVE IT.

'CHAR 0. TEST SIGNIFICANCE
-NEXI OPERATION WILL BE A WRITE
;SET STATE<>

sPSLCC <C>

*NOT 0 + 1ST SIGNIF CHAR
*MUST STORE SIGN, SET SIGNIF, STORE CHAR
*PREPARE TO R/W PSL

*NOT O + ALREADY SIGNIF
*MAKE IT AN ASCII CHAR

sPSLCC <C>
SAN INSIGNIF 0. STORE FILL CHAR

ZZ-ESOAA-124 0 EDIT MIC [600,1204] Edit instruction 14-Jan-82
. PIW124.MCR 600.1204] Ml CR02 1L(03) 14-Jan=-82 15:30:16 VAX11/780 Microcode
: EDIT .MIC C600, 12043 Edit instruction : MOVE + FLOAT
;17958
+17959 EDFLOATAI‘BI.
i $17960 AND KL .FJ,CLK.UBCC,
£17961 an R5]
lU OACD, 0819,1634.6180,FA28,0010,0819 :}7962 aeu?sme?—:.
31796:.E =x201
217965 J/EDMOVEMORE ,
:17966 z
: 17967 LA+K[.1],
[U 0819, 0018.0114.0580.FAA8,0200,0744 :}77968969 RtRSJ _LA+KL.1]
:17970 s*xl]
$17971 22,
217972 VA LA+K[.1],
U 0818, 0018.0114,0580,FAA8,0200,0740 :};3;2 RCRS]_LA+K(.1]
117975 =0 :
$17976 J/EDFLOATNOTO,BEN/ROR,
} ;g;g STATE_STATE.OR.DEST,
lu 0740, 0001,823C,118C,F998,1404,2A05 E}ggg RCLT31_D.DT/BYTE
$17981 ;1
$17982 J/EDFLOATEQO,BEN/ROR,
U 0741, 0000,023C.1180.F800.1404,2A35 .};ggz STATE_STATE.OR.DEST
217985 =101  ;
17986 EDFLOATNOTO:
:17987 D_RCLT21,DT/BYTE,
;17988
217989 SC_PSLADDR,
U 0A0S, 0810,8038,5180,F910,0084,6ACE };&Q J/EDFLOATNOSIG
117992 2111
:17993 D_D.OR.ASCII.DT/BYTE,
U 0AO7. 0819,8030,7980,F800,0000, 0AD6 :;;gg J7EDFLOATSIG
117996 =101 :
217997 EDFLOATEQO:
$17998 0 RCCT11,DT/BYTE,
U 0A3S, 0810,8038,0180,F908,0000,0AD6 :}58?9'6 J7EDFLOATSIG
18001 .
18002 Eomvsuné
+18003 D_D.OR.ASCII.DT/BYTE,

J7EDFLOATSIG"

*A MEANINGFUL 0

.
[ 4




L S
ZZ-ESOAA-lZé 0 EDIT .MIC [600 1204] Edit instruction 14-Jan-82 Fiche 3 Frame LS Se

ce 475
: PIW124 . MCR 600 204] ROZ2 1L(03; 14~Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, W(CS124 Page 474
* EDIT .MIC [606 12041 Edlt instruction : MOVE + FLOAT
;18005 : :
:18006 EDFLOATNOSIG: :
:18007 CACHE_D[BYTE] :STORE SIGN CHAR FOR NOT 0
U OACE, 0000,803(,0980,3000,1404 AADO ;18008 STATE_ST* "E~k[.2] :NOTE THAT THIS IS A SPECIAL CASE(CLEAR <2>)
: 18009 :OF MOVE/FLOAT WRITE, NAMELY, COUNTER
:18010 .DOESN’T NEED TO BE RESET AFTER [PD
;}38}1 :+ 1ST SIGNIF DIGIT CASE
118013 & _ID(SC), :
U 0ADO, 0C00,003C,01F0,2400,0000,0AD1 :}gg}g D_Q :COPY COUNT
118016 : :
;18017 o o .ANDNOT.PSWZ, :CLEAR PSLCC<2>
;18018 JRESTORE COUNT
U OAD1, 0819,2024.11E0,FA28,0000,0AD2 :%gg}g an _RCRS] :
18021 : - :
U 0AD2, 0819,0030,0580.F800,0000,0AD4 :}gggg D_D.OR.PSWC <SET PSLCC<C>
18024 : :
;18025 m(so D, :SAVE PSL
;18026 LA+RC 13, *PREPARE TO WRITE CHAR
lu 0AD4, 0018.0014,0580,36A8,0200,0ADS ;}gggg R[RSJ _LA+K[.1] : INCREMENT DEST ADDR
18029 : :
:18030 D_RCLT3].DT/BYTE, :REGET CHAR
:18031 STATE_STATE.OR.DESTDBL . *SPECIAL CASE:2 WRITES/READ
U OADS, 0810,8038.D580.F918,1404,2A37 :}ggg% J/EDMOVEWR2 SSET <2:1>
$18034 : :
:18035 EDFLOATSIG: :
;18036 CACHE D[BYTEJ, H
: 18037 Q a-x[.1 ;Q IS REALLY A NIBBLE.
18038 st o-x[ 15 *SC USED FOR BEN/MUL FOR COUNT
U OAD6, 0019,A000,05€0,3200.0082,0AD8 ;}ggzg LAB _RCRO :
18041 ; :
:18042 RCROJ_LA-KL.13.DT/BYTE,CLK.UBCC, : DECREMENT SRC COUNT
;18043 D_LA-K[C.1]. ;PREPARE FOR LEFT/RT
U OAD8, 0818,8000,0580.FA80,0010,06F0 ;18044 J7EDMOVEORF LOAT :




S
Edit instruction 14-jan=-82

ZZ-ESOAA-124 Q0 : EDIT .MIC [600,1204] he 3 Frame M5 Seauence 476
;. P1W124.MCR 60012043 MICRO2 1L(03) 14-Jan-82_15:30:16  VAX11/780 mcrocode : PCS 01 FPLA OE, WCS124 Page 475
: EDIT .MIC [600.12041 Edit instruction : MOVE + FLOAT
;18045 =0 SALUCC<D>
:18046 EDMOVEMORE - :
<18047 J/EDMOVESIGNIF, *DIGIT NOT = 0
$18048 RCET3] @ *SAVE COUNT
lu 0744, 0001.203C.1180,F998. 14 :18049 STATE Smre OR.DES/ :NOTE A WRITE IS COMING UP SOON
> 18050 JSET STATE<2>
;18051 21 :
:18052 J/EDFLOATEQO, "DIGIT = 0
L‘ 218053 BEN/ROR, :
0745, 0000,023C,1180.F800,1404,2A35  :18054 STATE_STATE.OR.DEST “NOTE A WRITE IS COMING UP SOON
;18055 ;SET STATE<2>
;18056 H 2
:18057 EDMOVESIGNIF: :
[U 0ADS. 0000.003C.3DF0,2C00,0000,0ADA :}gggg Q_IDLPSL] sREAD PSL
18060 : H
:18061 D_u_ OR.PSWC, *SET PSLCC<O>
[U 0ADA, 0819.2030.05E0.F800.0000.0AEO ;}gggg a_p >COUNT CHAR
18064 : ;
[u 0AEO. 0819,0024,1180,F800,0000,04E1 :}g%g O_D.ANDNOT .PSWZ 2GUARANTEE PSL Z BIT = 0
;18067 H 2
+18068 IDCPSLI_D., SWRITE PSL
>18069 D_0Q, SRESTORE CHAR
+18070 Q"RCCT3]. *RESTORE COUNT
U OAE1, 0C10,0038.30C0,3018.0000.0A37 ;}ggg J7EDMOVEWR? S+ WRITE IT
$18073 : :




221-ESOAA-124.0 ; EDIT
: PIW124 .MCR 600,1204]

.MIC [600,1204]
M
T EDIT .MIC [600.12041

ICRO2
U OAE4, 0810,8038,0180,F800,0000,0AE6

U OAE6, 0018.0114,0580,FAA8,0200,075C

{U 075C, 0019,A000,05C0,3228,0010,0AE6

U 075D, 0000,003C,0180,FAA8,0000,01C4

U OAE8, 0819,1A34,4980,F800,0C00,0828

U 0828, 0000,183C,0180,F800,0000,0780

U 082F, 081C.3800,01E0.F800,0000.076¢

U 076C, 0018,0014,0580,FAA8,0000,0491

U 076D, 0019,0014,0580,FAA8,0200,0AE9

U OAE9, 0810,8028,5080,F908,1404,275C

U 0780, 0018,0014,0580,FAA8,0000,0491

U 0781, 0000,003C,5980,FA18,1404,4AR5

Edit instruction
1L(03)
Edit instruction

18101
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W
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N S
14-Ja
14=Jan=-82 15:30:16

: OTHER PATTERNS
.TOC ' Edit instruction

EDFILL: D_LC.DT/BYTE

iche 3 Frame NS

n-82
VAX11/780 Microcode :

PCS 01, FPLA OE, WCS1c4

: OTHER PATTERNS'®

;81-8F

EDFILLT:"
¥§_LA+K[.1].R[RSJ_LA¢K(.1].

.
L4

> INCR. DEST. ADDR

=0 2

EDFILLZ:
CACHE_DLBYTE].
LAB_RLRS

_RLR5],
Q_0o-x[.1],CLK.UBCC,

sALUCC <2>
“WRITE 1 BYTE OF FIILL
*DECREMENT COUNT

J7ZEDFILL1T :
21 SALUCC <2> = 1
J/EDITNEXT ,RIRS]_LA :RCR5] = LAST BYTE WRITTEN
EDBLANKO: i ;
D D.AND.KL.FF], >;GUARANTEE BYTES 3~1 OF LEN = 0
BEN/PSL.CC STEST PSLCC<2>
=101 sPSLCC<2>
J/EDBLANKONOTO,D.B0? 2PSLCC<Z>=0
11 ;
0.B0?, sPSLCC<Z>=1
D_LA-D, SAMOUNT TO BACKUP BY
) :MOVE COUNTER TO Q
=xxx() : ;DBYTES 3~-1=0
RCRS5] _LA+K[.1], SLEN = 0
J/EDURPREDICTABLE :
X 21N

VA_D+K[.1],RERS]I_D+KL.1]

EDFILLRST:
D _RCLT1],DT/BYTE,
STATE_STATE.OR.FiLL,

J/EDFILL2

=xxx() :

EDBLANKONOTC :
RCR5J_LA+KC.1],
J/EDUNPREDICTABLE
Jxnn]

LAB _RL[R3],
STATE _STATE .AN.NOTPREDEC,
J/EGITNI

*BACK UP DEST ADDR

BLANKO = STATE<2:0> = 7

:D.BYTE 0. KNOW BYTES 3-1 = 0
LEN = 0

" :MAINTAIN ONLY STATE<7>

L

Sequence 477 ;
Page 476

i
i




] 8
271-ESOAA-124.0 ; EDIT .MIC [600,1204] Edit instruction_  14-Jan-82 . Fiche 3 Frame B6 Sequence 478
: PIW124 .MCR 600,1204] MICRO2 1L¢03) 16=Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA Q0E, WCS124 Page 477
: EDIT .MIC [600.12043 Edit instruction : OTHER PATTERNS
;18128 EDREPLACESIGN: ;PATTERN = 46
U OAEA, 0819,0034,4980,F800,0000,0AEC ;g}g D_D.AND .K[.FF] ;CLEAR D BYTES 3-1 FOR NARROWER BEN
$18131 : :
:1813% Q_Dp-k[.1]1, :Q = NEXT PATTERN BYTE(POSITION)-1
: 18133 D_0Q :D<7:0> = FILL CHAR
lu OAEC, 0C19,1800,05C0.F800,0000,0784 ;}ggls. 0-80? *COUNT = 0?
:18136 =xar0 :D.BYTE O
;18127 J/EDUNPREDICTABLE, :
U 0784, 0018.,0014,0580,FAA8,0000,0491 ]’ggg R[RSJ_LA*K[JJ : INCREMENT DEST ADDR
$18140 sanex] :
;18141 VA _LA-Q, ;DEST ADDR-POSITION
lu 0785, 001C,1A00,0180,F800,0200,0833 .%g}zg BEN/PSL.CC JONLY N+Z CASE OF INTEREST
118144 =0011 :PSLCCSN+2>
;18145 LAB_R[R3], M
;18146 STATE_STATE.AN.NOTPREDEC., JMAINTAIN ONLY STATE<?>
lu 0833, 0000,003C.5980,.FA18,1404,4ABS5 }g}% J/EDITN1 :
118149 ;0111 ;
;18150 LAB R[R3], :
;18151 STATE_STATE.AN.NOTPREDEC, JMAINTAIN ONLY STATE<?>
U 0837, 0000,003C.5980,FA18,1404,4A85 '}g}g% JZEDITNI :
;1815(, ;D AR A AR AR AN A AR AN AANANRRARARNNANANRAAAAN
;18155 ; = Patch no. 041, PCS 0837 trapped to WCS 1175 «
: 181 .559 ;] AR RARARARA AR R AR RA AR RN AR RARARSARARANARRANARY
2181
;18158 ;1011 :
;18159 LA3_RLR31, :
;18160 SiATE_STATE.AN.NOTPREDEC, ;MAINTAIN ONLY STATE<?>
U 0838, 0000,003C,5980,FA18,1404,4ABS }g}g; J/EDITNI :
$18163 $1111 :
218164 Q0, N2 =1 =<0
;18165 STATE_STATE.OR.PATTZ. ;STATE<CT> SETTING IS REDUNDANT
: 18166 CACHE _DI[BYTE], ;REGET PATTERN BYTE + RESTART IF FAULTED
U 083F, 0000,803C.,09F8,3000,1404,21C4 }g}gg J/EDITNEXT :
$18169 ; :




C 6
.MIC [600,1204] Edit instruction 14-Jan-82 iche 3 Frame C6 Sequence 479

22-ESOAA=124.0 ; EDIT !
: P1W124.MCR 6001204 MICRO2 " 1L(03)  14-Jan-82 15:30:16  VAX11/780 mcrocode PCS 01 FPLA OE, WCS124 Page 478
: EDIT .MIC [600,1204] Edit instruction . ADJUST INPUT
:}g};? .T0C " Edit instruction : ADJUST INPUT''
18172 EDADJUSTINPUT: :PATTERN = 47

{U OAED, 0819,0034,4980,F800,0000,0AEE 8173 D_D.AND.KC.FFJ ;CLEAN OUT BYTES 3-1

176 b.80?, *ADJ LEN = 0?
177 ALU_D . ANDNOT.KL. 1FJ, *SAVE ONLY <4:0>

U OAEE, 0019,1824,8080,F800,0010,078C 78 cLkTuBCC ;CHECK ON ADJ LEN > 31

80 =xxx0 ;D.BYTE 0
81 EDUPI: R[RSJ LA+KC.1], ;ADJ LEN = 0
82 J/EDURPREDICTABLE H

1

1

]
{u 078C, 0018,0014,0580,FAA8,0000,0491 }
}84 srwr]
1
1
1
1
1
1

85 Q_RCROJ.AND.KC.FF1, ‘Q = SRC LEN
86 cIK.uBCC, SCHECK IF SRC LEN = 0
87 J/EDADJ INNOTO, 2? *BRANCH ON ADJ > 31

89 =0 SALUCC <2>
90 EDADJINNOTO :

U 078D, 0018,0134,49C0,FA00,0010,0794

U 0794, 0000,003C,0180,FA28,0000,078C 13% J/EDUPT ,LAB_RLRS] :ADJ LEN > 31
193 21 H
194 Q_Q-D,.DT/BYTE,CLK.UBCC, sSRC LEN ~ ADJ LEN
195 D_Q, :D = R[RO]J = SRC LENGTH LEFT
196 ST_KC.FFEB], ;PREPARE FOR RT 24 SHIFT
U 0795, 0C1D,A100.69C0,F800,0094,679C %gg 2? sBRANCH ON SRC LEN = 0
199 =0 : :ALUCC <2>
200 :SRC LEN NOT 0
201 BEN/ALU, sBRANCH ON SRC LEN - REQ LEN
202 D_D.AND.K[.11. ;ONLY NEED BIT O FOR TEST
U 079C, 0€79,1B34,0580,F800,0000,084A 18%82 J7EDADJ IN1 H
18205 o1 JSRC LEN = 0
18206 Q_Q.AND.KL.FFJ, ;BY DEFN., IF REQD LEN

U 079D, 0019,2034,49C0,F800,0000,0AF0 18207 J7EDADJ INF INI ;> 0 + SRC LEN = O, SRC LEN < REQD LEN




; P1W124.MCR 600,1204]
: EDIT .MIC [600.1204]

U 084A, 0019,2034,49C0,F820,0000,0AFO0

{U 0848, 0000,193C,D180,FA08,5604,47B4

{U 084F, 0000,003C.5980,FA18,1404,4AB5

{U OAFO, 0D0O0,003C.0180,FA00,0000,0AF1

U OA+1, 001C,2030,0180,FA80,0000,01C4

U 0784, 0000.8E3C,0D80,4200,1404,2A46

U 0785, 0018,0014,0580,FA88,4200,0784

U 07C4, 0000,8E3C,0D80,4200,1404,2A46

u 07¢5, 0000,003c,0180,FA88,0000,01C4

ZZ-ESOAA-124 0 ., EDIT .MmIC [600,1204]
MICRO?2 1L(03)
Edit instruction

-
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Edit instruction 14-Jan-

STATE_ STATE .AN.PREDCCZERO,

D0?,J/EDADJIN3

L
4

b b
- b
—d b
-Q

LAB RCR3],
STATE_STATE .AN.NOTPREDEC,
J/EDITNA

EDADJ INF INI :
D_DAL.SC,LAB_RLRO]

RCROJ_LA.OR.D,J/EDITNEXT

=wax()

EDADJ1N3
DIBYTE]_CACHE -
STATE_STATE.OR.ADJINP,
LAB_RTRO],
BEN7 INTERRUPT,
J/EDADJ INS

sanrn]

J/EDADJIN3, INTRPT . STROBE,

VA_LA+KL.13,
RCR1J_LA+K[.1]

=0 :
EDADJ IN& -
DLBYTEJ CACHE,
STATE s'(l)'lJ\TE .OR.ADJINP,

LAB R
BEN7 INTERRUPT,
J/EDADJ INS

21
J/EDITNEXT,
RCR1]_LA

an=82 he 3 Frame D6 Sequence 470
14=Jan-82 15:30:16 VAX11/780 H1crocode s PCS 01 FPLA OE, WCS124 Page 479
: ADJUST INPUT
=1010 ;ALUCC <Z,0>
EDADJIN1. :SRC<REQD
Q_Q.AND.K[.FFJ],J/EDADJINF IN] JSRC LEN < REQ LEN

2101 ;SRC>REQD
EDADJINZ‘ H

VA_R[R1], JASSUME IT'S RIGHT NIBBLE

INTRPT. STRGBE :

*ABOUT TO READ, SO NO LONGER PREDEC
: (PREDEC=C0, MAINTAIN <6:0>)
*BRANCH ACC TO BIT O OF COUNT

*ILLEGAL COMBINATION
;SRC = REQD
*MAINTAIN ONLY STATE<?>

1GET COUNT IN Q<7:0> TO D<15:8>

:DBIT 0. <3:1>=0

‘READ A BYTE
INOTE IT'S ADJUST INPUT(STATE<1:0>=3)

*INTERRUPT PENDING?

.

(4
.

o
.

‘PREPARE TO READ NEXT SRC BYTE
*INCRMENT SRC ADDR

;JALUCC <2>

‘READ A BYTE
*NOTE IT'S ADJUST INPUT(STATE<1:0>=3)

 INTERRUPT PENDING?

.
”

*REQUESTED COUNT ALL DONE
*DON'T INCREMENT SRC ADDR




s EDIT

U 0A46,

U 0A47,

[U OAS6,

U OAF4,

U 07e0,

U 071,

U OAF6,

U O7ecC,

U O7ED,

27-ESOAA-124.0 ; EDIT .MIf [600,1204]
: P1W124 .MCR 600,1204]

Edit instruction

MICRO2 1L(03)

-MIC £600.1204] Edit instruction

0018,8200,0580,FA80,0084,6A56

0000.,003C.1980,F800,0104,6816

0819,0034,6180,F800,0010,0AF4

0819,0034,CD80,F800,0010,0AF6

0819,2100.05C0,FA08,0094,A7E0

0600,0C3C.0180.F800,0000,0822

0018,0114,0580,FA88. 4200,07C4

0819,2100,05¢0,FA0%,0010,07EC

0600,003C,0180,F800,0000,0822

0000,013C,0180,F800,4200,07C4

;18258
;18259
;18260
18?‘1

: ADJUST INPUT

=110 :
EDADJINS:
R[ROJ_LA-K[.U.DT/BYTE.
s 3 J ) .
BEN/ROR
J/EDADJNOINT

1N
J/EDITFPD,FE_KLZERO]

=110 ;

EDADJNOINT :
D_D.AND .KLC.F],CLK.UBCC,
J7EDADJ INRIGHT

N
D_D.AND.KL.FOJ],
clk.uBCC,
J/EDADJ INLEFT

EDADJIM!;GHT:

Q_Q-k[.13,
p-a-k[.13,
sT_sc-k[.11.
CLR.uBCC
LAB_RLR1]

J/EDADJ INNEQO ,BEN/MUL ,
D_D.RIGHT

1

VA_LA+KC.1],RCR1] LA+K[.1],
INTRPT. STROBE,
J/EDADJING ,2?

EDADJINLEFT

J/EDADJ INNEQO,
D_D.RIGHT

21
VA_LA, INTRPT, STROBE,
J/EDADJS ING, 22

14-Jan=-82 he 3 Frame E6 Sesuence 481
14~Jan-82 15:30:16 VAX11/780 H1crocode : PCS 01, FPLA OE, WCS124 Page 480

s INTERRUPT

:DECREMENT SRC LENGTH
:TO EASE_CONSTRAINT ON BEN/MUL
'LA <0> TO DETERMINE IF LEFT OR RT NIB

JLA<O>
*EXTRACT RIGHT NIBBLE

SEXTRACT LEFT NIB
1SEE IF IT'S 0

;BRANCH ON RIGHT NIB = 0
;DECREMENT REQUESTED LENGTH
;A COPY OF DECRFMENTED LENGTH
2SC_0 FOR BEN/MUL

“SEE IF ITHIT O

:LATCH SRC ADDR

sALU <2>
;NIB NOT 0
s COUNTER/?2

*INCREMENT SRC ADDR
*CHECK ON INTERRUPTS
*BRANCH ON REQ LEN DONE

.
o

sDECREMENT REQ LENGTH

;COPY THE DECREMENTED LENGTH
;SEE IF IT'S O

:LATCH SRC ADDR

;BRANCH ON NIB = 0

SALU < .-
;NIB NOT = 0
;COUNTER/2 (COUNT VIA BYTES)

*NIB = 0
*BRANCH ON REQ LEN = 0




22-ESOAA-124.0 : E
: P1W124.MCR 600,12
: EDIT .mIC [600.1

U 0822, 0C1C,2014,3DFG, 2E88,0000,0AF8

[u 0823, 0C1C,2010,3DFO0, 2E88,0000,0AF8

U OAFB, 0819,2024.11E0,F800,0000,0AF9

{U OAF9, 0819,0030,0980,FA00,0000,0AFC

U OAFC, 001C,8000,3D80,3E80,0000,01C4

DIT .MIC [600,7204]
04] MICROZ 1L(03)
204] Edit instruction

F
€dit instruction 14-J

Fiche 3 Frame Fé Se
ocode : PCS 01, FPLA OF, W(CS1

2D<0>, KNOW SC = 0

*ADVANCE SRC ADDR
*COPY OF DECREMENTED COUNTER

sBECAUSE THE NEXT READ IS OF THE LEFT NIB + WILL INCREMENT THE ADDR

*ADVANCE SRC ADDR
*COPY OF DECREMENTED COUNTER

*CLEAR Z
*RESTORE COUNTER
SSET V

"WRITE BACK THE PSL
*REDUCE COUNTER BY ADDL AMOUNT

an-82 .
14~Jan-82 15:30:16 VAX11/780 Micr
: ADJUST INPUT
;18310 =+10 s
*18311 EDADJINNEQO:
:1831% RCR1I_LA+D,
;1831 D_Q,
;18314 Q_IDCPSL].,
:}gg}g J7EDADJ INPSL
18317 :FOR THE CASE WHERE THE 1ST SIGNIF DIGIT IS A RIGHT NIB,
:}gg}g :+ THE ADDR IS TO BE LEFT POINTING AT THE RIGHT NIB
218320
218321 1
;18322 RCR1]_LA+D+1,
;18323 D_Q,
;18324 Q_IDLCPSL],
;18325 J7EDADJ INPSL
;18326
;18327 :
;18528 EDADJINPSL:
;18329 D_Q.ANDNOT.PSWZ,
:18330 X))
> 18331
;18332 :
;18333 D_D.OR.PSWV,
;18334 LA3_RI[RO]
;18335
:18336 :
.18337 IDCPSL] D,
;18338 RCROJ LA-Q,DT/BYTE,
;18339 J/EDITNEXT
;18340

L 4

ce 482
4 Page 481




G 6
22-tSO0AA=-1264.0 ; EDIT .MIC [600,1204] Edit instruction 14-Jan-82 Fiche 3 Frame G6

E Se ce 483
: P1W124.MCR 600,1204] MICRC2 1L(03) 14-Jan-82 15:30:16  VAX11/780 Microcode : PCS 01, FPLA Of, wcs134 Page 482
T EuIT  .MIC [600.1204] Edit instruction : TERMINAYION
.%33325 .TOC " Edit instruction : TERMINATION''
+18344 EDITDONE: :END OPERATOR ENCOUNTERED
$18345 “ALL SRC USED.
118346 Q_R[R4), “ORIGINAL SRC LENGTH
iU OAFE, 0000,003C,59C0,FA20,1404,4B00 ;1% STATE_STATE.AN.6TO4 sRETAIN ONLY BIT 7
118349 : :
U 0800, 0001.203C.0180,FA80,0000,0802 :}gggg Q_Q.RIGHT,RCROI_Q RO RESTORED. Q = LEN/2
118352 : :
+18353 LAB_R[R1] *CURRENT SRC ADDR
lu 0802. 0000.163C.0180,FAJ8,0000,0460 ;}gggls. BEN7STATE?-4 *MAY NEED TO UN-PREDEC SRC ADDR
218356 =0wxx :STATE<?>
+18357 RIR1]_LA-Q, *REGEN ORIG SRC ADDR
U 0460, 001C.0000.0180,FA88,0000,0804 ;}gggg J/EDITD1 :
118360 slenn :PRE-DEC TO CORRECT
{U 0468, 0018.0014.0580,FAB8,0000,0804 ;}gssgé RCR1I_LA+KL.1] *PRE-DEC + 1 = AS WAS
118363 : ;
:18364 EDITD1: RLR41 D. *R6 0 :
$18365 Q_IDLTES]. *READ CES REGISTER
lu 0804, 0001.1A3C.31F0,2EAQ.2000,0850 :}33329 BEN/PSL . CC.CLR.FPD *CLEAR FPD BIT
218368 =1101 :PSLCC <v>
;18369 EDEXIT: :
:18370 PCEVA_PC, :
lu 085D, 2014,0038,0180,F801,4200,00A8 :}gg;; FLUSH-IB.J/IB.FILL :
:18373 ;1N :
U 085F, 0819,2030.6580,F800,0000.0805 ;}gggg D_Q.0R.K[.10] *SET INTEGER OVERFLOW IN CES
118376

U 0805, 0000,003C.3180,3C00,0000,085D 18377 IDCCESI_D.J/EDEXIT :PSL<V> =1. CAN BE TRAPPED AT IRD




H 6
22-ES0AA~124.0 ; EDIT .MmIC [600,1204] Edit instruction 14-Jan-82 Fiche 3 Frame H6 Seguence 484
MICROZ2 1L(03) 14-Jan-82 15:30:16 VAX11/780 Microcode : »CS 01, FPLA OE, WCS124 Page 483

; PTW1246.MCR 600 1204)

: EDIT .MIC C£600.1204] Edit instruction : TERMINATION
;18378 . :
118379 EDREPEAT TOOMANYABORT : *MOVE OR FLOAT EXHAUSTED

lu 0806. 0000.003C.0180.FA28,0000,0808 :}gﬁg LAB_RLRS] *SRC LENGTH BEFORE ALL DONE
118382 : :

: $18383 RCRS] LA+KC.13. “ADDR OF NE). DEST BYTE

ju 0808, 0018,0014,0580.FAAS,2400,0106 :15315. SET.FPBD,J/RSVOPR *GUARANTEE FPD IS SET
+18386 : :
118387

;18388 EOEND ENCOUNTERED WHEN SRC LENGTH NOT = 0
;18389 .OR AN UNDEFINED OPERATOR ENCOUNTERED
;18390 NEED TO STRAIGHTEN OUT RO + CHECK ON PRE-DEC

- 18391
;18392 EDREPEATTOOFEWABORT : 2
;18393 D_RCROJ.AND.KC.FFFF], JCURRENTLY <15:8>=AD.) INP NEG COUNTER
U 0OBOA, 0818,0034,C1C0,FA00,0000,080C ;18394 Q_RCROJ.AND.K[.FFFF] :<7:0> = SRC LEN
.}gggg ;NEED BYTE 1 IN BYTE 2 POSITION
;18397 D_D.SWAP, :D<31:24>=SRC LEN,<23:16>=ADJ INP (NIR
;18398 :D<15:0>=0
:18399 ALU_Q.SXTLWORD].ANDNOT.KL.FF], ;0<31:16>=SIGN EXT,
U 0BOC, OB1A,6024,49C0,F800,0000,0800 ;18400 Q_ALU :Q<15:7>=ADJ IN> CNTR
.13448% :0<7:0> = 0
218403 D_DAL.SC, :D<31:26>=SXT, <23:16>=ADJ INP CNTR,
;18404 :D<15:7>= 0, D<7:0>=SC LEN
;18405 LAB R[R1], JMAY NEED + 1
U 080D, 0D00,003C,5980,FA08, 1404 ,4B0E .}gzgg STATE_STATE.AN.6TO4 ;CLEAR OQUT ALL BUT <7>

18408 . At ArAAARAARAAAARANRARARAARANRARNANRKARANAAARRANRR

; * Patch no. 097, PCS 080D trapped to WCS 11A5 =

&H
n
-

1
. 13210 " L2 32333 32333 23328233322 323232333 82332323332 33233¢d232234
118411
118412 : ;
118413 BEN/STATE7=4, *SEE IF R1 NEEDS UN-PRE-DECREMENT
U OBOE. 0001,163C.0180.FA80,0000,0491 }gﬁg RCROJ_D :
218416 =0xxx :STATE<7>
18417 EDUNPREDICTABLE: PALL BETS OFF
U 0491, 0000,003C,0180.F800.2400.0106 .}gﬂg SET.FPD,J/RSVOPR :
Z;gazo s1aws :R1 NEEDS INCREMENT
3

RCR1]_LA+K[.1], :

U 0499, 0018,0014,0580,FA88,2400,0106 ;18422 SET.FPD,J/RSVOPR :




s EDIT

22-ESQOAA=-124.0
: PIW124 . M(R 6

ju 0810,
v o811,

ju 0B14,

u 0815,

EDIT .MIC [600 1204] Edit instruction 14-Jan-82 he 3 Frame [6 Se
600, 1204] ICRO2 1L(03)  14-Jan-82 15:30:16 "VAX11/780 mcrocode PCS 01, FPLA OE, WCS124

“MIC C600.12043] Ed\t instruction : TERMINATION

;18423 EDMATGT31: :RO = LENGTH OF STRING

118624 *R1 = START OF SRC

:18425 “RS = START OF DEST
0010.0038.01C0.F910,0000.0811 ;}gzgg Q_RCCT2] *LOAD PATTERN ADDR

$18428 H :
0001,203C.,0180,FA98,0000,0814 ;}&gg RCR31_Q SLEAVE START OF SRC IN R3

218431 : :
0003.003C.0180,FAA0,0000,0815 ;18432 RCR4]_C :

$18433

.18434 [ ‘:

$18435 RCR2] 0. :
0003.,003C.0180,FAS0,2400.,0106 .}gtgg SET.FPD.J/RSVOPR *REQ LEN > 31

;18438

.
[ 4

.
»

85
Page 484




J 6
DIT .MIC [600,1204] Edit instruction  14-Jan-82 iche 3 Frame

Z2-ESOAA=124.0 : E J6 ce 486
: P1W124 .MCR 600,1204] MICROZ 1L €03) 14-Jan:82 15:30:16 VAX11/780 chrocode PCS 01, FPLA CE, UCSIS Page 48%
: EDIT .MIC £600.12043 Edit instruction : FPD + RESTART

:Igzzg .T0C ' Edit instruction : FPD + RESTART''

218441 ALGORITHM:

;18442 AFTER HANDLING AN INTERRUPT OR EXCEPTION, EDITPC

;18443 : IS TO RESUME. ALL INFO ABOUT WHERE TO DO SO IS MAINTAINED

218644 IN THE STATE REGISTER. IT IS ALLOCATED AS FOLLOWS:

218445 ;IF STATE <6:4> = 0, THEN STATE <2:0> ALLOCATED AS:

;18446 0000 FIRST REREAD LENGTH OF STRING

;18447 0001 PATTERN 1 READING 1ST BYTE OF PATTERN. REREAD R3

;186448 0010 PATTERN 2 READING 2ND BYTE OF PATTERN. DECR RA 3 BY

: 18449 1 AND REGET PATTERN

;18450 0011 ADJUST INPUT

;186451 0100 (UNUSED. GENL DEST MODE)

;18452 '0101 END FLOAT OR STORE SIGN

;18453 :0110 INSERT (EQUIV. TO PATTZ2 + WRITE)

;18454 0111 FILL OR BLANKO

;18455 :BIT 3 UNUSED

;18656 IF STATE<6:4> NOT O, THEN STATE<2:1> ALLOCATED AS:

;18457 :00 MOVE/FLOAT READ

218458 01 FLOAT SNGL

;18459 ;10 MOVE/FLOAT WRITE

18460 :11 FLOAT DBL

: 18461 STATE <6:4> ALLOCATED AS:

: 18462 .000 NOT MOVE OR FLOAT OF ANY FLAVOR

;18463 ;001 MOVE

;18464 :010 FLOAT

;18465 ;011 UNDEF INED

;18466 ;100 UNDET INED

;186467 ;101 PRE-ZEROING PART OF MOVE

;18468 ;110 PRE-ZEROING PART OF FLOAT

;18469 1M UNDEF INED

;18470 :STATE <7> = PREDEC CASE: ORIGINAL COUNT WAS ODD, SO R1 DECREMENTED

;18471 ; SO INCREMENTATION IN iOOPS WORKS, BUT THIS INCREMENTATION

218472 HASN'T OCCURRED YET

:}gzgz FOR UNDEF INED STATE COMBINATIONS, J/RSVOPR.

;18475 EDITFPD: JCALLED WITH Q = COUNT(OR O IF IRRELEVANT)
U 0816, 0F00,003C,7180,F800,0084,6818 :}gﬁ;% SC_KC.FFF81,0_0 : -8

;18478 :

;18479 D_DAL ROTATE SO COUNT FROM Q<7:0> TO D <31:24>
U 0818, 0018,0034.C1C0.FA10,0000,0819 :}gzg? Q R(R?J AND KC.FFFF] SIGN<15 8> + FILL<7:0> IN R2

;18482 :

;18483 R[RZJ Q.0R.D,SC_STATE, OR COUNT INTO HI BYTE OF RZ2
Y 0819, 001D,2030,0180,FA90,1480,06D8 7}3232 J/FPDPACK ;G0 PUT PC DELTA + STATE INTO RO HIGH

;18486 H :




s EDIT

ZZ-ES0AA-124.0
s PIW124.MCR %

U 0041,
|

U 0141,

IU 06an

U O6EA,

U 0274,

U 0275,

K
Edit instruction 14-Jan=

: EDIT .MIC [600,1204]
00;1204] MICRG2 1L (03)
-MIC [£600,1204]

0800,003D,6DC0,FAQ0,0084,69F2

0018,0010,0580,F800,0010,081C

0001,183C.6080,F800,0186,66E8

0800,003C, 1DC0,FA10,1404,681D

0800,093C, 1DCO,FA10,1404,6274

0019,201C,C180.FA90,0081,0A91

0800,003C,0180,FA00,0000,1010

Edit instruction

.: 18507

3
&

D P A P TR TAE YU T JAr SR N
b ch b med smd D emd b d e med ek
©0 00 00 00 00 0o 00 O 00 O 00 0D 00
vivloaoawnioa i

N = wd e cod ek oo cmnd b wued  wad
OV NN WN=O

82 3 Frame esuen
146-Jan=-82 15:30:16 VAX11/780 chrocode PCS 01 FPLA 0E, wCS1
: FPD + RESTART
41:
sTHIS ADDR SHARED BY CRC(OP-CODE = 0B), MATCHC(39), + EDITPC(38)
CRCRESTART: 2
MATCHCRESTART : M
EDITRESTART: 2
CALL ,J/FPDUNPACK, JRESET PC + UNPACK RO
D_RCRO1,Q RCROJ, :
t KC. FFFUJ :=16(10)
141: ALU O+k[.1]+1, :GUARANTEE ALU Z,N.C CLEAR
CLKUBCC

L X

sc_p
FETKE.FFFOI,
BER/ALU

=xx(x

“START STATE TOWARDS HOME
:IggoglLL BE USED BY EDIT RESTART

J/EDITRS1,
STATE_SC.VIA.KMX,
D_RCR2]1.Q_R[R2]

s IR<0>. KNOW ALU CC ZN.C =0
sEDITPC

cRESTORE STATE

sNEXT UNPACK R2

Jan]x
BEN/IR2-1,STATE_SC.VIA.KMX,
D_R[R2].Q R[RZJ

SIT'S MATCHC OR CRC

.
”

=1%0 :
J/MATCHCUNSCRAMBLE,

SC FE,
RCR2]_Q.ORNOT.KL.FFFFJ
;1%

J/CRCUNSCRAMBLE ,D_RCRO]

:IR<CTI>. JR<2> = 0 FOR BOTH
gArggccs9> IT WAS
SREMAKE IT A NEGATIVE LWD

SCRC(B) IT WAS

Page 486




2Z-ESOAA-124.0 ; EDIT
: PTW124.MCR 60012043
: EDIT .MIC [600.12041]

U 0B1E, 0D19,0034,49C0,FA10,0000,0822

U 0822, 0C19,0034,4980,F990,0000,0840

.MIC [600,1204]
MICROZ2 1L(03)
Edit instruction

U 081D, 0B19,2034,4980,F988,0081,081E

Edit

164=J
14-Jan-82 15:30:16

instruction
: FPD + RESTART

EDITRS?:

RCLCT1]_Q.AND.KL.FFJ,
SC_FE,

SWAPD

an-82 Fiche 3 Frame L6 guen
VAX11/780 Microcode : PCS 01, FPLA OE, WCS124

SAVE FILL CHAR

GET THE =16 FOR SHIFTING

sNOW D<7:0>= COUNTER
:<23:16> = SIGN

:<31:24> = FILL

Ve Ve Ve 00,

S AARAAAARRAARNRARARAARARARAARARAAAARAARA AR AR RN R

; * Patch no. 098, PCS 0BT1D trapped to WCS 11A6 =

s ARRARARAARKAAALS - CARAARNAAAAARAANAAARAAARARRARAR

ED.PA.98.A:

g'gAkhgci[ FF)
LA8_RIR2]

ED.PA.98:

$D<7:0>=SIGN BYTE
*RESTORE COUNTER
SNEED TO CLEAR RS <31:16>

RCLT23_D.AND.KL.FFJ,
D_Q

*SIGN RESET
*MOVE COUNTER SO PRESERVED
*ACROSS SETFPD

o

Page 487




: EDIT

U 0840,

U 0841,

i) 0842,

U 0843,

U 0868,

U 0869,

U 086A,
U 0868.

U OREC,

uU 086D,

U 086k,

U 086F,

ZZ-ESOAA-124.0
: P1U124.HC2 %00

; E
1204 MICRO2
600.1

Ml

0018,0035, C180,FA90,0000,0E16
0000,003C,0180,F800,5000,0816
0000,003C, 0180, F800,0000,0816

0800,163C,01E0,FA28,1604,4868

0000,173C,0180,FA18,0000,0460
0819,1700,0580,FA00,0000,0879

0819,1700,0580,FA00,0000,0879
0000,003C,0180,F800,0000,0106

0000,003C,0180,F800,0000.0106
0€00,023C,0180,F800,0000,0945

0€00,023C,0180,F800,0000,0945

0000,003¢,0180,F800,0000,0106

DIT .MIC [600,1204]
] 1L(03)
204] Edit instruction

Edit instruction 14-Jan-
14-Jan-82 15:30:16
: FPD + RESTART

=00

=1000

CALL . J/SETFPD,

RCR2S_LA.AND.KL.FFFF]

-82 iche 3 Frame
VAX11/780 chrocode :

M6 S ce 489
PCS 01, FPLA OE, UCS1S4 Page

sRETURN3
cRESET FPD ADDR
cRESET TO FILL + SIGN

J/EDITFPD

J/EDITFPD

BEN/STATE7-4,

STATE STATE.ANL.0T.K[.83,

o RtRSJ
A_RCRS]

{AB_RCR3]
EN?STATES-O
J/EDNOTMOVEORFLOAT

21001

;CONSIDER <6:4>

;GUARANTEE STATE<3> CLEAR
sRESTORE COUNTER TO Q
;DEST ADDR

;STATE <6:4>. NOT MOVE OR FLOAT
;PATTERN ADDR
;CONSIDER STATE<Z2:0>

.
4

LAB_RLRO],
D_D=KL[.1],

BEN/STATE3-0,
J/EDMVFLRDORWRITE

;1010
LAB_RLRO],
D_D-KkC.11,

BEN/STATE3-0,
J/EDMVFLRDORWRITE

;1011

J/RSVOPR

21100
J/RSVOPR

1101

gEg/ROR,
J7EDINITCHARS
;1110

geg/aon.
J7EDINITCHARS

11N
J/RSVOPR

sMOVE NOT PRE-ZEROING

*IF THIS IS A WRITE, NEED TO
*DECREMENT ADDR
*DETERMINE IF A READ OR WRITE

¢FLOAT NOT PRE-ZEROING

*IF THIS IS A WRITE, NEED TO
*DECREMENT ADCR

.
L4

- UNDEF INED
< UNDEF INED

sMOVE PRE-ZEROING
sBRANCH ON FILL OR ZERO
cKEEP COUNT IN D+Q

.
4

sFLOAT PRE-ZEROING
sBRANCH ON FILL OR ZERO
;KEEP COUNT IN D+Q

.
(4

sUNDEF INED

488

et e




; EDIT

U 0A60,

U 0A61,

U 0A62,

U 0A63,

U OAG4L,

U 0A65,

U 0A66,

U 0A67,

ZL-ESOAA-124
: P1W124.MCk 600

S0 313
-mIC [606 12043

0818,0038,7580,F800,0000,04A9

0000,003C.01F8,FA18,4200,0AB6

0018.,0000,05F8,F298,4200,0AB6

0F00,003C,0180,F800,0000,0848

0019,0000,0580,FAA8,0000,0A61

0810.0038,01F8,F910,0000,0ACC

0019,0000,0580,FAA8,0000, 0A62

0019,2014,05C0,F800,0000, 0AE9

.MIC [€00,1204]
MICRGZ 1L(03)
Edit instruction

Edit instruction
14-Jan-82 15:30: 16

;18599
. 18600
> 18601
> 18602
:18603

e

33

Q
W~ OO0 NN NS W= OV N

RS REEaRREE

£

BRI R IR A A T E TR P PR PR IR YR PR YR TR NN ¥ )
b wnd cmd wud b cwnd wd wd cved wnd d wnd wnd nd wd w=b b b

;18624

: FPD + RESTART

=+000
EDNOTMOVEORFLOAT :

n-82 he 3 Frame
VAX11/780 chrocode

J/EDITFIRST,
D_BLANK

EDSTATE1

*001
J/EDPATT1RST

Qo0,
INTRPT.STRUBE,
VA_RLR3]

EDSTATE?

VA LA=K[.13,
R[R3] _LA=k[.1],

INTRPT STROBE,
J/EDPATTIRST

NG Se
PCS 01 FPLA CE, WCS124

:STATE2-0
*BLANK EXPECTED IN D

SSTATE = 1
:GENERAL CLEANUP

-
L4

“STATE = 2
*GENERAL CLEANUP

-
4

o RAAARAAKRAARERIAARRAAAARARAARAAAAAARAAR AR A AN R AR L

; * Patch no. 086. PCS 0A62 trapped to WCS 119F =

s WERRAXARARAAAR R RN N RAARANANERAARANARRRRARNANSRAARE AL

:*011
D_0,

J7EDADJ IN2
:*100

RCR5]_D-K[.11,
J/EDSTATET

:*101

) SC[TZJ
J7EDINSERTST1

*110
R[RSJ D-=kL.1],
J/EDSTATE?2

;111
Q_Q+K[.13,J/EDFILLRST

STATE = 3 = ADJINP.

FORCE RIGHT AT LEFT/RIGHT TEST
I E. DON'T RE-INCREMENT SRC ADDR
:STATE =

STATE S = STORE SIGN + ENDFLOAT
s CLEAN-UP

RETRY SIGN CHAR

SSTATE = 6 =

.
[ 4

INSERT

*RESET COUNTER

490 :
Page 489




8 7
22-ESOAA-124.0 . EDIT .MIC [600,1204] Edit instruction 14-Jan-82 iche 3 Frame Seguence 49
: PIW124.MCR 600,1204] HICROZ 1L(03) 14-Jan=-82 15:30:16 VAX11/780 mcrocode PCS 01 FPLA OE, WCS Page 490
: EDIT .MIC C600.1204] Edit instruction : FPD + RESTART
: 18643 =1001 +JF MOVE OR FLOAT THEN ONLY
18644 EDHVFLRDWITE STATE <2:1> OF <3:0> CAN BE SET
$18645 *MOVE OR FLOAT READ
> 18646 SC K[.FFFC], °PREPARE FOR LEFT NIB CASE
ju 0879, 0000,023C,F180,F800,0084,6A76 ;18647 BER/ROR, J/EDRSTFL1 :BRANCH ACC TO LEFT/RT NIB
> 18648 :KEEP LA UNALTERED(RO) THRU THIS INSTRUCTION
> 18649 21011 'FLOATSNGL CASE
;18650 EDMVF LDADDRREST
U 0878, 0001,003C,0180,FAA8,0000,0879 .}%g} RCR5]1_D, J/EDHVFLRDOR&RITE ,SAVE DECREMENTED DEST ADDR
;18653 21101 :MOVE OR FLOAT WRITE
;18654 EDMVFLCNTRRESET: :
;18655 Q a+k[.1]., SRESET COUNTER
lu 087D, 0019,2014,05C0,F800,0000,0878 .}%gg J7EDMVF LDADDRRE STORE :
> 18658 211N sFLOATDBL CASE
> 18659 Q_Q+k(C.1], JRESET COUNTER
218660 sPSL <C> NOW SET, SO SIGN WON'T
U 087F, 0019,2014,05C0,F800,0000,087B ,%ggg} J/EDMVF LDADDRRE STORE ;GET RE-WRITTEN AFTER RE~READ OF CHAR
;18663 =110 :LA<CO>
: 18664 EDRSTFU :
;18665 J/EDFLOATRIGHTINIB, M
|u GA76, 0000,003C,0180,FA08,0200,072C .-}86668667 VA_RIR1] :
;18668 s LA <O> = 1
> 18669 J/ EDFLOATRSTLEFT, :
218670 VA_R[R1], :
U CA77, 0000,003C,0180,FA08,4200,06F4 }gg;} INTRPT . STROBE H
;18673 .LIST ;Re-enable full Llisting




c 7
IZ-ESOAA--124.0 ; DECMAL.MIC [600,1204] DECMAL .MIC 14~Jan-82 he 3 Frame

c7 Sequence 492
: PIW124 .MCR 600,1204] MICRO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 mcrocode : PCS 01 FPLA CE, UCS134 Page 491
: DECMAL.MIC [600.1204] DECML mIC

;18674 .T0C "DECMAL .MIC"

18675 .T0C  ‘Revision 2.9" .

18676 H R. J. Avarbock, P. R. Guilbault

218677
;18678 .NOBIN - . .
;18679 .TOC ' Revision History''
;18680
;18681 : 02 Remove absolute jumes.
;18682 Add Patch no. 093 to fix (ADD,SUB)P(4,6) V bit problem.
;18683 Add Patch no. 092 to fix CVIPT vV bit problan.
;18684 Add Patch no. 090 to fix CVITP int. problem.
;18685 Add Patch no. 089 to fix (ADD,SUB)P(4,6) V bit bug.
;18686 Change macro names that deal with conditions codes.
;18687 : 01 Add Patch no. 074 to fix MULP bug.
;18688 : 00 (reate this file by merging MOVP.MIC, CONV.MIC, ADDP.MIC, MULP.MIC, DIVP.MIC, ASHP.MIC, and SUB.MIC
:}gggg : Start of history

;18691 .BIN
;18692 .NOLIST ;Disable Listing of PCS code for quickie assemblies




o 7
14~Jan-82 e 3 Frame

2Z-ES0AA=126.0 : DECMAL.MIC [600,1204] Degjmal string D7 Seguence 493 ?
; P1W126.MCR 600 1204] MICRG2 1L(03)  14=Jan-82 715:30:16  VAX11/780 mcrocode : PCS C1, FPLA OF, WCS124 Face 492
: DECMAL.MIC (600,1204] Decimal string : MOVP
;18693 .T0C * Decimal string : MOVP''
:186%4
118695 :ALGORITHM:
1186% - 1. STARTING AT 'MOVP.INIT'', THE LAST SPECIFIER IS EVALUATED,
118697 AND THE REGISTERS ARE INITIALIZED. FIRST PART DONE-FLAG
;}ﬁg : IS SET (‘BCD.FPD'".
118700 2. USING THE 'READ-BCD''~SUBROUTINE, DATA IS READ FROM
:}3;8} : SOURCE=-STRING, A LONGWORD AT THE TIME ('MVP.0').
118703 ; 3. USING THE 'WRITE-B(D'- smaounne THE DATA IS WRITTEN
:}ggglso : INTO THE DST-STRING ("MVP.1'), AND THE REGISTERS ARE UPDATED.
118706 4. WHEN THE LENGTH REACHES ZERO, (REMEMBER THA
118707 : THE TWO STRINGS HAVE SAME LENGTH), THE cowmon CODES ARE SET,
118708 - AND THE GENERAL REGISTERS ARE LOADED (‘FINIO'9).
118709 - THIS ROUTINE IS MORE EXTENSIVE THAN MIGHT BE EXPECTED,
118710 : SINCE IT IS USED BY ALMOST ALL THE PACKED DECIMAL INSTRUCTIONS
:}g;}g : 7O SET CONDITION CODES.
*18713 ;STORAGE:
118714 - RO CONTAINS MEGATIVE SRC-LENGTH
118715 ¢ R1 CONTAINS SRC-ADDRESS
:}gg}g : R3 CONTAINS DST-ADDRESS
118718 SAVE LENGTH IN RC1
118719 SAVE SRC-ADDRESS IN IDLTO3
:}g;g? : SAVE DST-ALDOESS IN IDET13
118722 INSTRUCTION DEPCNDENT ALU-FUNCTION ;S '‘A-1"'
118723 INSTRUCTION DEPENDENT CLOCKING OF PSL CONDITION ZJDES IS:
:}gggg : 2 ALU=OLU)T.. N_ALU SIGNLUDT], V_0, C_C
118726 :STATE-REGISTER:
;18727 : -
118728 LINTRPT ; . : ; ;% TIME ;SIGN
18729 : : - : CRITE -

-
.

e %o Ve ®
e %e % S
Ve Ve N
Yo %e %
We %o 0,y 0,

- .
(4 L4
® v

L IR TETA A TR

.
——
2
W
o
We ®a e ™




E 7
14=-Jan-82 iche 3 Frame

ZZ-ESOM-124 DECMAL MIC [600 1204] Decimal strin? E7 Seguence 494
: PIW124 .MCR 600,1204) 1CRO2 1L€03) 14-Jan-82 715:30:16 VAX11/780 mcrocode : PCS 01, FPLA OE, W(CS124 Page 493
: DECMAL.MIC C600, 1204] Decmal string : MOVP
;18733 ENTER HERE FROM D-FORK WITH LENGTH IN Q, SRC-ADDRESS IN D
;18734 484: H
;18735 M™MOVP. INIT'
;18736 ALY Q.OXTCWORD], c ISOLATE SRC-LENGTH
;18737 RCIT1I_ALU, : SAVE LENGTH
U 0484, 0803,603C,C180,3088,0000,0290 .}gg’g IDLTOJ D.D ALU . SAVE SRC-ADDRESS
;18740 :OOttttt
;18741 SC k[.301, ; ID-ADDRESS FOR LATER USE
;18742 ALU NOT .D.RIR15I_ALU, SAVE NEGATIVE LENGTH
;18743 DK/RIGHT, DIVIDE LENGTH BY 2
U 0290, 06G1,0029,7980,FAF8,0084,647E .]'g;zg CALL J/ASPC EVALUATE DST~ADDRESS

118746 =11xwans’
;18747 MVP.10: STATE_FE,
;18748 ALU_D¥Q+1,RCR3]_ALU,
U 02FO, 001D.0010,C580,3E98,1400,6495 ;18749 ID[T1J 0,J/MvP. T

' ;18750 =;END ;
;18751 =Canx
;18752 MVP.I1: STATE_STATE-FE,

REENTER HERE AFTER A FAULT
USE FE TO CLEAR STATE
GENERATE DST ADDRESS
SAVE INITIAL ADDRESS IN T1

e 0o 8980000, 8,0, 0

CLEAR STATE-REGISTER

;18753 ALU_QTAND.K[.FFFO0J, ; TEST ILLEGAL BITS OF LENGTH
;18754 SET-CC(LONG), ; CLOCK Z-BIT
;18755 LAB_RLR15], : GET LENGTH
_ ;18756 e_I1b¢sc),p_a, ; GET SRC-ADDRESS

{U 0495, 0C19,2035,6DF0,2678,1470,AB24 .}g;gg CII.L J/BCDTFPD.00 : SET 1. PART DONE
;18759 =1xax ID[FPDAJ D. : LOAD RETURN-ADDRESS FOR FPD
;18760 ALU_LA,Q ALU RIGHT, ; GET LENGTH

U 049D, 0040,803C,B5CN,3C00,0010,0850 ;18761 Cik. TUBCCIBYTE :

;18762 =;END

Qe




F 7
ZZ-ESOAA-‘!Z‘. 0 : DECMAL.MIC [600,1204] Decimal strin? 14-Jan=-82 Fiche 3 Frame F7
: P1W124 . MCR 600,1204] MICPO2 1L(03) 14-Jan-82 15:30:16 VAX11/780 icrocode PCS 01, FPLA OE, UCS1S Page 494
; DECMAL.MIC [400,12043 Decimal string : MOVP
;18763 =00
218764 :00- :
218765 MVP.0: (A RALR1] s GET SRC~-ADDRESS
118766 ALD_0+K(.5$3,0_ALU. *  UPDATE LENGTH
218767 CLK>UBCC,BYTES
U 0850, 0819,8815,0D80,F888,0010,0AF7 :}g;gg ALU?,CALL , J/READO ; CALL BCD-READ-SUBROUTINE
E}g;;? FINIO: g{mr OF ROUTINE TO RESET Resxsreas AND SET PSL~CC
118772 *  CLEAR N-BIT
;18773 Atu om REROJ ALU, ; CLEAR RO
218774 Q 16[70] CSTATE3~0?. : GET SRC~ADDRESS
lu 0851, 0003,173C.C1F0.2E80.0030,088D .}ggg J7FI
118777 =11 R[R1J LA-KL.4]. * UPDATE SRC-ADDRESS
U 0853, 0018,1700.1180,FA88,0000,00DA .}g%g < END STATE3-0? ; TEST FOR 1. TIME THROUGH
118780 =101*  :BRANCH ON 1. WRITE BIT ’
:18781 2101 :
218782 D_D.ANDNOT.K[.FJ, : STRIP OFF SIGN-NIBBLE
|{U OODA, 0819,0F24,6180.F800,0000,085A :1!83;52 ago.;,m".ump -FIRST : TEST DECIMAL SIGN
*18785 LA_RACR3], *  GET DST-ADDRESS
l{u OODE, 000C,0038.01C0,F898.0010,0058 .-13;39 - a_[B,CLK.U8BCC : CLOCK LENGTH
:-18788 ;iOttttt' ‘
:18789 MVP.1: INTRPT.STROBE, : STROBE FOR LATER TESTING
U 0058, 0019,2015.0180,FA80,4000,0C68 :13773? RCR0J_Q+KL.8],CALL,J/WRITE : UPDATE LENGTH, WRITE DATA
218792 =11txnns’ :
:18793 RIR3I_LA-K[.4], : UPDATE DST-ADDRESS
21879 STATE_STATE.OR.K[.4], : SET 1. TIME BIT OF STATE
U 0078, 0018.0E00.1180,FA98,1404,2A86 :}g% N BEN/ IRTERRUPT : TEST FOR PENPING INTERRUPTS
218797 =110  :BRANCH ON INTERRUPT REQUEST
;18798 2110 H
:18799 ALU R[ROJ :  GET LENGTH
:18800 a_ACU.RIGH : DIVIDE IT BY 2
U 0A86, 0040,803C.01C0,FA00,0010,0850 ;}gggé ctx1wcc sns J/MVP.0 : LOOP BACK TO READ NEXT LONGWORD
118803 STATE_K[.803. * SET INTERRUPT-BIT OF STATE
U 0A87, 0000,003C.4180,F800,1404,6033 ;gggtg oEND J/SAVE.BCD :  SAVE CONTEXT AND TAKE INTERRRUPT




G 7

ZZ-ESOM-‘IZA 0 : DECMAL.MIC [600,12064] Decimal strin 14-Jan-82 iche 3 Frame G7 S ce 496
: PTW124.MCR 600,1204) MICRO2 103 14=~Jan-82 715:30:16 VAX11/780 mcrocode : PCS 01, FPLA OE, WCSi24 Page 495
: DECMAL .MIC [606 12041 Decimal string : MOVP
.]'gggg sENTER HERE AFTER READING FIRST LONGWORD OF SRC-STRING
218808 =10 sBRANCH ON BCOYSGN
> 18809 210 2
;18810 MVP.FIRST:
> 18811 LA_RALCR3],Q_LB,CIK.UBCC, . GET DST~-ADDRESS, CLOCK LENGTH
lU 085A, 000C,0038,01C0,F898,0010,0058 .}g}% J{?VPJ
;18814 STATE_STATE.OR.K[.2]. s SET SIGN-BIT
k ;18815 LA RAIR3],0_LB.CLK.LBCC. : GET DST-ADDRESS., CLOCK LENGTH
U 0858, 000C,0038,09C0,F898,1414,2058 ;18816 J/MVP.
;18817 =:END ; H
: 18818
;18819
> 18820 ;ROUTINE TO SET FIRST PART DONE FLAG'' AND GENERATE THE
218821 ;ADDRESS 33 FOR IDCFPDA], AS WELL AS TEST THE
> 18822 sPSL Z-BIT TO CHECK FOR ILLEGAL LENGTHS.
:'18823 :THIS ROUTINE IS USED BY MOST DECIMAL STRING INSTRUCTIONS.
-18824 BCD.FPD.00:
518825 ALU_D+Q+1,R[R1] ALU, s LOAD HIGH SRC-ADDRESS
U 0B24, 001D,1A10,0180,FA88,0000,00F9 .}%g PSL CC’.J/BCD FPD . TEST LENGTHS
218898 BCD.FPD.0:
. 18829 ALU D+Q+1,R[R1] ALU. s LOAD HIGH SRC-ADDRESS
U 0825, 001D,1A10,C180,3E88,0000,00F9 .}gg? IDUOJ D. PSL cc? s SAVE LOW ADDRESS, TEST LENGTHS
;18832 =10+1 .BRANCH ON PSL Z-BIT, (v=-BIT=0)
218833 ;101 :
;18834 BCD.FPD:
|U 00F9, 0000,003C,0180,F800,0000,0106 .%gggg J{?S%IOPR s ILLEGAL LENGTH
218837 ALU _KL.19],D0 ALU.LEFT,SI/MUL-, ; GENERATE ADDRESS '733'’
U 00FD, 0838,003A,8880,F800,2400,0008 ;18838 ScT “FPD, RETUQNB ; SET FPD-BIT OF PSL

18839 =;END ;




H 7

ZZ-ESOAA-124.0 : DECMAL.MIC [600,1204] Decimal strin? 16~-Jan-82 iche 3 Frame H7 S e 497
: PIW124.MCR 60012043 MICRO2 1L(03)  14-Jan=B2 15:30:16  VAX11/780 mcrocode : PCS 01, FPLA OF, WCS124 Page 496
: DECMAL.MIC [600,1204] Decimal string : MOVP
;18840 ;ROUTINE TO SET PSL CONDITION CODES. AND RESET GENERAL REGISTERS
18841 *EXPECTS RO TO HAVE BEEN RESET, Q=SRC~ADDRESS
}g&% *THIS ROUTINE IS USED BY MOST DECIMAL STRING INSTRUCTIONS.
118844 =1101 :BRANCH ON SIGN-BIT OF STATE
18845 1101 :
118846 FINI1: RIR1 : R1 GETS SRC-ADDRESS
$18847 Q mmj STATE7=42, : TEST FOR OVERFLOW
lu 088D. 0001.363C.C5F0,2E88,0000,0A93 ;}%g .u7r11
118850 FINI2: RIR1] Q * R1 GETS SRC-ADDRESS
18851 Q_IpCT1], *  GET DST-ADDRESS
{u 088F. 0001.3A3C.CSFO,2E83,0000,0898 ;}gggg o PSL.CC2,J/FINIT6 * TEST PSL Z-BIT
E}%?s’ =011 Zgw«cu ON OVERFLOW-BIT OF STATE
[U 0A93. 0001.203C.0180.FA98.0000,0829 E}gggg FINI3: ﬁtnsJ Q.J/FINIS8 > RESET R3
118858 FINI4: 'cns * R3 GETS DST-ADDRESS
[u 0497, 0001,203C.31F0,2E98.0020,0826 :;gggg - a_w[tESJ.ssr.v * OVERFLOW, SET V-BIT OF PSL
118861 FINIS: SET.V, * SET V-BIT ON OVERFLOW
U 0826. 0819.2030.A580,F800,0020,0828 :}8862 ALU_Q.0R.K(.601.D_ALU :  GENERATE TRAP-VALUE
3188645 FINI6: IDCCESI D, S LOAD TRAP-CUDE
4 ;18865 ALU_| O(AT RCR2]_ALU. : CLEAR R2
lu 0828, 0003.003C.3180,3E90,2000,082C :}&g CLRFPD, J/FINITS * RESET FPD-BIT IN PSL
$18868 FINIS: ALU G(A) .RIR2]_ALU, * CLEAR R2
|u 0829, 0003.007¢.0180.FA90,2000,082C ;18869 CLRFPD, J/FINITS * RESET FPD-BIT OF PSL

;18871 FINI1S: FLUSH 18,PCRVA_PC,
U 082C, 2014,0038,0180,F801,4200,00A8 .}gg;% J/1B. FILL

GET READY FOR NEXT INSTRUCTION




.
L[4

27-£50AA-124. o : DECMAL.MIC [600.12043 Decimal strm? 14-Jan-82 iche 3 Frame 17
: P1W124 .MCR 600,1204] MICRO2 11.403) 14=-Jan=-82 75:30:16 VAX11/780 I'hcrocode : PCS 01 FPLA OE, wcs1
: DECMAL .MIC c606 12041 Decimal string : MOVP
:18P74 ;ENTER HERE IF SIGN-BIT OF STATE IS SET
1'%;2 =1011  :BRANCH ON PSL Z-8IT
18877 FINI16: ALU_K{.801.N8Z ALU.BYTE, * SET N-BIT
U 0898, 0018,9638.4180.F800.0060,0A93 %gg;g sﬁ?g?-m..nmm *  TEST FOR OVERFLOW
$18880 FINI17: ALU RC[T1J D_ALU.RIGHT, : RESULT IS -0, SO GET DST~LENGTH
U 089F, 0850,1638.0180.F908,0000,0AA3 }gggg v STATE? * AND TEST FOR OVERFLOW
.18883 =011 -ch ON OVERFLOW-BIT )
1-18885 FINI18: ALU_D+Q.VAK/LOAD, * NO OVERFLOW, LOAD DST-ADDRESS
U 0AA3, 001D.1614,2180.F800.0200,0872 }ggg? xc TI.J STATE7=4?.J/F INI20 :  TEST FOR PACKED-TO-NEMERIC CONV.
‘18888 FININ9: éms * R3 GETS DST-ADDRESS
18889 Q mrtesn.ser.v. * SET v-BIT
[U 0AA7, 0001,203C,31F0,2E98,0020,0826 :}gasgg - END JZFINIS
E}gggg = E%mcu ON BIT 4 OF STATE ’
lu 0872. 0818.0038.8580.F800,0000,082D }gggls. FINI20: 6Ta1<c .C1.J/FINI21 : D GETS +0
$18896 ALU 0+KL. 14J+1 D_ALU.LEFT, *  PACKED-TO-NUMERIC CONVERSION
U 0873, 0838.0910.2380.F800,0000,06EC ;ggggg N SI/MuL-,IR2-1 *  GENERATE CONSTANT .28
1138983 =0 gamcn ON BIT 2 OF OP-CODE ’
U 06EC, 0001,203C.0180.F800.,0200,082C E}ggg} v? Q.J/FINI21 *  PACKFD-TO-SEPARATE
U 06EE, 0001.203C.0180,FA98,0000,0829 E}g%z N chsj Q,J/FINIS8 * PACKED TO TRAILING, DON'T CHANGE
U 082D, 0000,803C,0180,3G00,0000,CA93 18905 FINI21: CACHE-D[BYTEJ.J/FINB : WRITE +0

Page 497




J 7
ZZ-ESOM-124 0 : DECMAL.MIC [600,1204] Decimal string 14-Jan-82 Fiche 3 Frame J7 Seguence 499
: P1W124 .MCR 600,1204] MICRO2 1L€03) 14-Jan-82 15:30:16 VAX11/780 mcrocode : PCS 01, FPLA OE, W(CS124 age 498
: DECMAL.MIC teoé 12043 Decmal string : CMPP3, CMPP4
%g&g .TOC ' Decimal string : CMPP3, CMPP4'’
;18909 :CWARE PACKED BCD=-S/RINGS
218910 ;ALGORITHM
218911 : 1. FIRST THE LAST SPECIFIERS ARE EVALUATED, THE LENGTHS ARE CHECKED,
;18912 : mo FIRST PART DONE FLAG IS SET.
;18913 THE TWO INSTRUCTIGNS C."PP3 AND CMPP4, HAVE INSTRUCTION-FLOWS
.}gg}‘so : THAT MERGE AT '‘CMP.]
;18916 2. THE LENGTHS OF THE TWO DECIMAL STRINGS ARE COMPARED ('‘CMP40'").
218917 IF THEY ARE NOT EOUAL THE RWTII\E READS LEADING BYTES OF
;18918 ; THE LONGEST STRING (' ‘CPP“" OR °'CMP42'"), UNTIL THEY BZCOME
’}3358 . EQUAL, OR A NON-ZERO BYTE IS FOUND.
;18921 ; 3. IF THE LENGTHS ARE EQUAL, WE ENTER THE MAIN LOOP (''CMP3LP'".
218922 THE LEADING BYTE OF EACH STRING IS READ AND COMPARED.
;18923 IF THEY ARE EQUAL, THE NEXT PAIR OF BYTES ARE READ,
.]igg%g ; AND SO ON.
;18926 4.1F ONE STRING CONTAINS A LARGER DIGIT, THE SIGN-NIBBLE OF THAT
;18927 STRING IS THEN READ AND USED TO DETERMINE THE RESULT OF
218928 THE COMPARISON.
;18929
;18930 STORAGE:
18931 SC=# Or BYTES IN STRING 1_.FE=# BYTES IN STRING 2.
118932 R15=SRC1~ADDRESS=1,R3=SRC2-ADDRESS-1
218933 RCO=1.LENGTH/2
;18934 R0=2.LENG /2
.}gggg . ID[TOJ=SRC1-ADDRESS IDLT1]=SRC2-ADDRESS
;18937 INSTRUCTION DEPENDENT ALU=FUNCTION IS '‘A-1‘‘.
;18938 MNEMONICS ARE CMPP3 AND CMPP4.
}gg{»g : OP-CODES ARE 35 AND 37
;18941 ;STATE-REGISTER:
;18942 :
218943 JINTRPT ; ; : JNON-0 ;0 : :
18944 ; ; ; : ;STRING ; : ; :
;18945 H : : H : H : H

L]

—

o0

0

&~

o
®e Ve N




12-ESOAA=124.0
; P1W124 MCR 600’
: DECMAL .MIC C600,12043

U 0489,

U 0BZE,

lu 0485,

{U 00A3,

{u 06083,

U 00F3,

U 0834,

U 05C1,

U 05C9,

U 0835,

0C03.,003C,C1B0,3C00,0050,082€E

0003,A03C,C1F0,2D80,0082,0083

0019,602¢,8DB0,F800,0050,00A3

0003,A03D,C180,3D80,0082,037¢

0019,2001,0580,FAF8,0180,C47E

0019,602¢4 ,8030,F800,0030,0834

007D, 000C, C580,3€E98,0000,05C1

0018.BA15,0580,F988,0082,00F9

0000.003C,B580,3C00,0090,EB35

0F00,123C,1980,FA78,1404 ,68A3

; DECMAL.MIC [600 1204]
1204] 1CRG2 1L03
Decxmal string

18992

Decimal strvn?
16-Jan-82 S

489:

485:

7

an=-82 Fiche 3
VAX11/780 Microcode

’ENTER HERE FROM D-FORK WITH L IN

ALU 0CA) ,N8Z ALU.VEC_O,
ox/RIGHT IDCT01_D,D_T

ALUBg 8§T[BYTE] .SC_ALU,
RtCTOJ ALULJ/CMP. ]

'ENTER HERE FROM D-FORK WITH L1

ALU_Q.ANDNOT KL . 1F
N&Z JALU.VRC O.UORD QK/RIGHT

=G10%x12"

ALU_Q.OXTCBYTE],
SC_ALU,RCLTOJ_ALU,
10LT03_D,

CALL J7SPEC

=01 1xxle

MP.1:

ALU_Q-K[.1].RCR15]_ALU,LONG,
sC _3C+1,FEK/LOAD, CALL , J/ASPC

-

Ve %o O Vo by I IPA TR TAYE TR TR XN ]

(A TR TIRIRL)

LYE TR X

=11 xnle

=; END
CMP4]11:

=0xnn

.
m
8

ALU_Q.ANDNOT.KL.1F],
N_ARX.Z TST,WORD,QK/RIGHT,
J7cnP411

ALU_DCINST.DEPJQ,
RCR3J_ALU. IDCT11 D

20%nn=

ALU_Q.OXTCBYTEJ+K[.11,SC_ALU,
RC[T1J ALY,

PSL.CCY,

CALL,J/8CD.FPD

1*tt

IDCFPDA] D
SC NABS(§C°FE) CLK.uBCC

$TATE_KLZERO]
D0, R15],
EALU?, J7CMP4LD

I T T YA T TR X

([ FE TR R NN PR PR TR ¥

Frame K7 Se ce 500
: PCS 01, FPLA OE, HCS134 Page 499

Q,A1 IN D, IN CMPP3-INSTRUCTION

SET PSL Z2-BIT
DIVIDE LENGTH BY 2, STORE ADDRESS

STORE LENGTH IN SC, DUPLICATE IT IND
RETRIEVE ADDRESS
SAVELENGTH IN RC 0, JOIN CMPP4

Q,A1 IN D, IN CMPP4-INSTRUCTION

MASK OUT 5 LOW BITS
CLOCK PSL Z-BIT, DIVIDE LENGTH BY 2

ISOLATE 1. LENGTH

STORE FIRST LENGTH IN SC
SAVE ADDRESS IN TO
EVALUATE L2

STORE HIGH SRC-ADDRES3S
INCREMENT SRC1-LENGTH

STRIP OFF LOW 5 BITS
DIVIDE LENTGTH BY 2

SUBTRACT 1 FROM D
INIiTIALIZc SRC2-ADDRESS

INITIALIZE SRC2-LENGTH
SAVE SRC2-LENGTH
TEST FOR LEGAL LENGTHS

LOAD 33
GET DIFFERENCE IN LENGTHS

INITIALIZE STATE-REG.
GET 1. ADDRESS
COMPARE LENGTHS




22-ESOAA-124.0
: PIW124.MCR 60012041
: DECMAL.MIC [600.1204]

U 08A3, 0F00,003C,0580,FA18,0084,A8D8

U 08A7, OF18,0014,05F8, FAF8,4385,A8EE

{U 08AB, 0F18,0014,0580,FAF8,0300,88AE

U 08AE, 0000,923C.0180,4278,0090,C888

{u OBAF, 0000,003C,C1F0,2D00,0000,083A
U 0888, 0018,1814,0580,FAF8,0200,08AE

{u 088F, 001B,0000,1980,FA18,0091,0836

; DECMAL .MIC [600 12041]
CRG2 1L(03)
Dectmal string

518993
'18994

3

e

[+ ]

(s NG F AV NP e

(IR A YR I R IR R IR A TR R R IR R IR TR TR YA PR PR A PR A PR PR A PR TR PR YN I 1)

—l—d-—id—l-ﬂ-ﬁ-—l—dd—l—l—l-‘—l—l-—l—h-—l—b-ﬂ—d-—b-—ld-—‘—ddd—‘-—bd-ﬂ

ggggesgsganesnanes
NOWVNES WA =2 O V00N

=001
CMP40:

-m
o6

"
—d® o

L 7

Decimal strin? 14=-Jan~
14=-Jan=-82 715:30
CMPP

[ 4

BRﬁICH ON EALU Z AND N-BITS

A\ IR X]

00
SC_SC-k[. 1J
LAB_RIR3], L
D0 J/cm'.

;0111

VA uw([ 13, nm .‘i _ALU,LONG,
p 0.0 0
IR"RPT. STROBE,
J/CMP3L10
=1011

VA_LA+KL.1]1,RIR15J_ALU,LONG,
FE_SC+FE,D_0.J/CMP%1

“BRANCH ON LOW BYTE OF D .NE. 0

£1110
DIBYTEDCACHE. .
LAB_RLR15].

E?%D".J/CH’I.‘IO

Q_IpCT03,LC_RCCTOD,
J7CMPS GNi

BgﬁCH ON EALU Z-BIT

: VA_LA+KC.1], R(R‘ISJ -ALU,LONG,

D.B0?,J/CMP41
ISEER)

ALU_D.OXTTLONGI—KLZERO],
CLK.UBCC,

SC_FE
LAB_RER31.,LONG, J/CMP3L2

82 iche 3 F rame
:26 VAX11/780 Mi crocode

Ve LA TR TR TH X

LA TEA YR YR TN X1

A A TR TR TR TEATIRATIRX]

e Vs NNV,

L7 Se ce 501
PCS 01, FPLA OE, UCS134

ADJUST 2. LENGTH
ADDRESS OF 2. STRING
2. STRING IS LONGER

LOAD 1. SRC-ADDRESS

STROBE INTERRUPTS
SAME LENGTH, ENTER MAIN LOOP

LOAD 1. SRC-ADDRESS
1. STRING IS LONGER

READ LEADING BYTE OF STRING 1
INCREMENT DIFFERENCE IN LENGTHS
GET 1. ADDRESS

TEST DIFFERNCE

GET SRC-ADDRESS AND LENGTH
NON-ZERO BYTE

LCAD AND UPDATE 1.
TEST BYTE

CLOCK BYTE JUST READ

ADDRESS

STRINGS ARE OF EQUAL LENGTH

Page 500




ZZ-ESOM-IZ‘. 0 : _DECMAL.MIC [600,1204]

Decimal strin

: PIW126.MCR 600,1204] HICROZ 1L(03)

: DECMAL.MIC £600.12041] Decima. string
¢~9028
: 19029
:197°Y)
19031
19032~

U OBCE, 0000,923C.01F8,4218,0181,98D8 gggz

U O8CF, 0000,003C,0189.F800,0080,A838 ;138%2
;19037

U 0838, 0018,0014,1080,F800,020C.036A ;19038
> 19039
219040
;19041
: 19042
;19043

|U 08DB, 0018,1814,0580,FA58,0391,C8CE ;19044
;19045
: 19046

{U 08DF, 0018,0000,0580,FA98,0081,08<F ;19047
: 19048
: 19049
;19050
;19051
: 19052
;19053

? 4 -Jan-82 Fiche
5 VAX11/780 H1crocode

14-Jan-82

=1110  ;BRANCH ON LOW BYTE OF D

CMP42: DE&% CACHE, :
%@Brgf?§]§3:°' :
: u'i'..;/tnw.zo K

=;END fc,sc-re
o

=1017 '%ﬂcu ON EALU Z-BIT :

CMP420: VA_LA+KL.13,RCR3J_ALU,LONG,

FE_SC+1,CLK.UBCC,SC_ FE,
50..J/CFP 42

R[R33 JLAKC.11,SC_FE.
J/CMP3LS

Ve Vs 0 Ny g 0y,

3 Frame M7 Se ce 502
PCS 01, FPLA OE. UCS‘IS&

READ BYTE FROM STRING 2
GET ADDRESS READY

TEST DIFFERENCE IN LENGTHS
NON-ZERO BYTE

LOAD ADDRESS OF SIGN-BYTE
CHECK SIGN-BYTE

LOAD AND UPDATE 2. ADDRESS
INCREMENT COUUNT
TEST BYTE FOR O

UPDATE 2. ADDRESS
STRINGS ARE OF EQUAL LENGTH

s ARARARKARRRAARAARAARENRRARAARAAARARRARAARAARARRAANRACRARAS

: = Patch no. 063, PCS 08DF trapped to WCS 1189 «»

s RARRAARRAARARANEN IRRRAAAAARAARAN AR ARAAARARRAAARY

SEND

Page 501




e e e

2Z2-ESOAA-124 . 0 : DECMAL.MIC [600,1204] Decimal strm? 14=-Jan=-82 e 3 Frame N7 Sequence 503
: PIW124.MCR 600,1204] MICRO2 1L(03) 14~Jan-82 15:30:16 VAX11/780 mcrocod : PCS 01, FPLA OE, WCS124 Page 502
: DECMAL.MIC t606 12041 Decmal string : CMPP3, CMPP4

: 19054 ;COMPARE TWO DECIMAL STRINGS WITH SAME LENGTH

$19055 *R15 HAS ADDRESS FOR STRING 1

19056 *R2 HAS ADDRESS FOR STRING 2

£19057 :SC HAS LENGTH

19058

.19059 3 H

}%’? =101 sBRANCH ON SC .GT. 0

: %9062 CMP3LP: rita%u LODP FOR COMPARING TWO fmmcs OF EQUAL LENGTH

19064 ALU.D.OXTCBYTE].ANDNOT.KL.F1. - STRIP OFF SIGN-NIBBLE

: 19065 SC_ALU.D_Q,Q_D,
U OAES. 0C1B.8024.61E0,F800.0082.0845 :}90669067 Jﬁl;SSB ; THIS IS SIGN-BYTE

$19068 CMP3L1: VA LA+K[.1]1.RIR15] AL, * UPDATC AND LOAD ADDRESS
U UAE7, 0018,1814,0580,FAF8,4200,08EE ;}%8 . END INTRPT STROBE ,D.B0% : TEST FOR 0 STRING

119071 =1110 -BRANCH ON LOW BYTE OF D NE O -

219072 :1110- :

:19073 CMP3L10:

: ALU_D.OXTCBYTEJ-Q, cu< UBCC, :  COMPARE THE TWO BYTES

: DCBYTE] CACHE.LAB RLR3]. READ NEXT BYTE

U OBEE, 001F,8£00,0180,4218,0010,0836 TEST FOR INTERRUPT
COMPARE THE TWO BYTES
READ NEXT BYTE

SET NON-ZERO BIT OF STATE
TeST FOR INTERRUPT

mprtmr J/crpsl.z
ALU_D.OXTCBYTEJ-Q, CLK.UBCC,
DLBYTE] CACHE ,LAB_RCR3],
STATE _STATE.OR.K[-8],
BEN/INTERRLPT.J/CFPSLZ
ﬁncgcu ON INTERRUPT REQUEST

CMP3L2: VA LA+K[C.1],RCR3]_ALU.LONG,

[ X]

LSRR

®e e

U 08eF, 001F,8£00,0180,4218,1414,2836

Ve Ve Ve Ve VetV N

nn
—-h® o
->m
Os

8
2

2

LOAD AND UPDATE ADDRESS 2

9086 SCSC-KL.13.FEK/LOAD, *  UPDATE COUNT
U 0836, 0018,1814,0580,FA98,0384 ,ASFA gggg Ali?‘i’.d, P33 *  COMPARE THE BYTES
9089 STATE_KL[.80]. *  SET INTERRUPT-BIT OF STATE
U 0837. 0000.003C.4180,F800,1404,6033 J/3AVE.BCD *  SAVE CONTEXT AND TAKE INTERRRUPT

EAES

1010 E?g?ncu ON ALU Z AND C-BITS

R A R R R R R A R A A AT A A YR TR PR TR PRI R Y Y X

b v voed wud wnd wud mud wnd cud cved mmed wd cmd cmh wad ol cd wnd wub wwd c=d b

909 21010 :

909 (MP3i3: Q_IDLTO1,LC_RCLTO], : GET SRC1-LENGTH AND ADDRESS
U 08FA, 0000.003C.C1F0,2D00,0000,083A 3832 ¥011 N1 : STRINGT > STRINGZ2, CHECK SIGN

9097 VA_LA+KLSCI+1, * LOAD SRC2 SIGN-ADDRESS
U 08FB, 0018.,0010,1D080,F800,0200,036A %g 1 J{%‘;SGN? ; STRING2 > STRING 1, CHECK SIGN

9100 CMP3L4: Q_D.OXTCBYTE]. * SAVE 1. BYTE IN Q

9101 DIBYTE) _CACHE, ; READ 2. BYTE

9102 _RCRTS], * GET 1. ADDRESS ;
U 08FF, 0003,943C.01C0,4278,0000,0AES 3%82 END SC27J/CMP3LP * TEST LENGTH. LOOP BACK




22-ESOAA-1264.0 : DECMAL.MIC (600,1204]
: PW‘I?‘..HUE 600,1204] MICROZ2 1L(03)

: DECMAL.MIC [600.1204] Decimal string
:19105
:19106
219107
;19108
U 0B3A, 0011,2014.0180,F898,0200,083C :]g}gg
M ]
19111
lu 0B3C. 0018.8038.0580,4000.0050,083E :}3}}%
119114
$19115
fu 0B3E. 0001,2F3C.C5F0,2E88,0000,0882 :}g}}g
119118
$19119
119120
119121
lu 0882. 0003.003C.0180,FA80,0000.,0A93 :}g}gg
£1912%
lu 0853, 0018.8038,4180.F800,0050,0882 :;g}%g
119127
219128
:19129
219130
$19131
U 0844, 0003,0F3C,C1F0,2E80,0000,0884 :19132
219133
$1913%
;19735
;19136
$19137
U 088A, 0001,203C.CSFO,2E88.0000,0A93 :}g}gg
119140
U 0888, 0018,0038.0580,F800.,0050,088A :}g}g%

Dacimal strin

14=-Jan-82
: CMPP3

CMPSGN1:

? 14-Jan-82 . Fi
5:30:16 VAX11/780 Microc
. CMPP4

ALU_Q+LC,VAK/LOAD,
LA_RACR33,LONG

ALU_KC.13,N8Z_ALU.VEC_O,
DEBYTE]_CACHE

CMPSGN1.1:
RCR1]_Q.Q_IDCT1],
BCDSGR?

=10 *BRANCH ON SIGN-NIBBLE

10

CMPSGN1.2:
ALU_0(A) ,RCROJ_ALU,
J/FINI3

N
ALU K[.80],N&Z_ALU.VRC_O,
S BYTE,J/CMPSGN1.2

SENTER HERE IF SRC2>SRC1

CMPSGN2.2:
ALU_0(A) .RCRO]_ALU,
a_IBCT0].BCDSGR?

=10 *BRANCH ON SIGN-NIBBLE

10
CMPSGN2.5:
RCR11_@,a_IDCT13,
J/FINI3

;1
ALU K[.1],N8Z_ALU.VEC_O,
- END J/CPPSGN2.3

che 3
ode

(TR TR TS YN ¥

LR X

Frame 88 Seguence 504
: PCS 01, FPLA OFE, w(CS124 Page 503

;COME HERE WHEN STRING 1 IS GT. STRING 2
;LC HAS SRC1-LENGTH, Q HAS SRC1-ADDRESS

LOAD SIGN-BYTE ADDRESS
CLEAR CONDITION-CODES
READ SIGN

RESET R1
TEST SIGN OF STRING 1

RESET RO WITH O
JOIN FINISH=ROUT INE

STRING 2 IS GREATER
SET N, CLEAR Z,C.V

RESET RO
GET SRC1~ADDRESS, TEST SIGN

RESET R1, GET SRC2-ADDRESS
STRING2 IS GREATER, FINISHED

STRING1 IS GREATER




U 0845,

[U 0B46,

{u 07F0,

lu O7F1,

U 0362,
U 0366,

U 036A,

U 0025,

U 002D,

72-ESOAA-124.0
; P1W126.MCR 600,1204]
. DECMAL.MIC [600,1204)

: DECMAL.MIC [600,1204]
MICRO2 1L(03)
Decimal string

;1

»H

3

b cnd cd vl v ol wad wud cmd wnd cmd wad wd b b b b b D b b o = b b wd b b b b b w—d b b b b wwd b o cnd w—d

0€19,0034,CDEO,F800,0192,0846

0000.013C.0187,F800,0010,A7F0

0018,1238,0180,F800,1454,2362

0018,1238,0580,F800,0050,0362

AFETA A TEAFEARE TR NS YA R FE R YR YR NE FE YR XE Y X E X1
Qo NNNNNNOONOROROONOON NN SN S
O\‘ :‘l U\l\uNdO\Om\lg\:\gWNdOOQ\JOMJ\UN-‘OOQVO‘U’J\

B B e B e B e e B e S e o i i o

0€00,003C. C1F0,2C00,0000,083E -
0000,173C.0180,F800,0000,0025 -
0018,8038.4180,4000,0050,0846 -
119176
219178
0003,003C. C1F0,2E80,0050,0880  +19179
19181
0C03,0F3C.C1F0, 2680,0050,0892 - g;
. ?

Decimal strin

cC 8
? 14-Jan-82

14-Jan-82 15:30:16 v

: CMPP3, CMPP4

Fiche 3 Frame
AX11/780 Microcode :

c8 Sequence 505
PCS 01, FPLA QOE, WCS124

CP3SB: :ENTER HERE AFTER REACHING SIGN-BYTES
:D HAS 2. STRING SIGN-BYTE, Q HAS 1. STRING SIGN-BYTE
FE_SC. :
ALO_D.AND.KC.FOJ,CLK.UBCC, : STRIP OFF SIGN-NIBBLE
SC_ALU,D_Q.Q_D S D GETS 2. STRING SIGN-BYTE
EALU_SC-FE,CLK.UBCC, * COMPARE THE HIGH NIBBLES
SGN/TLK .SD+SS,2? * TEST FOR ZERO-STRING
=0 Egnmcu ON ALU Z-BIT :
ALU_K[.81,N8Z_ALU.VEC_O, : CLEAR CONDITION CODES
STATE_STATE.OR.K[.8], :  SET NOT-ALL-0-BIT OF STATE
e?w?.ucnp.ssn.oo : TEST THE DIFFERENCE
ALU_KC.1],N8Z_ALU.VEC_O, * CLEAR CONDITION CODES
e EALD?.J/CMP. SON. 0D : TEST THE DIFFERENCE
=007 Ea&wgcn ON EALU Z AND N-BITS
cMP. SGN. 00: : SRC1-STRING IS GREATER
Q_IDLTO], *  GET SRC1-ADDRESS
obgiycmsemn :
é{é{gs-o:».ucm.sm.o * TEST FOR NON-ZERO STRINGS
CMPSGN21: :
ALU_K[.803,N&Z_ALU.VEC_O,BYTE, : SRC2-STRING IS GREATER
—END (?[BYTEJ_CACHE.J/CFPSMZ. :  READ SRC2-SIGN-BY1E
=01*1

:g?A?CH ON NOT-ALL-0-BIT OF STA~
. * .

CMP.SGN.0:
ALL‘ O(A)"“BZ ALJJ:V&C-OI
RCROJ_ALU,Q_TDCTO],
J/FINI1
;111

RERD] AL,5. 8.0 iDET03
BCDSGN?,J/CMP.STN

LFA TR TR FY PN TR PN P

=;END

BOTH _STRINGS ARE 0

SET Z-BIT FOR EQUAL STRINGS
RESET RO, GET SRC1-ADDRESS
SIGNS DON'T MATTER

GUESS THAT THEY ARE EQUAL
RESET RO, GET SRC1-ADDRESS
TEST SIGN OF SRC2

Page 504




227-ES0M=126.0
: PIW124.MCR 6001
: DECMAL.MIC [600,1204]

U 0892,

[u 0895,

ju 08B2,

ju 0883,

U 08C2.

0001 ,2F3C,C5F0, 2E88,0000,0882

0001 ,2F3C, C5F0, 2E88,0000,08C2

0001,203C,0180,FA98,0000,0829

0018,3038,4180,F800,0050,0882

0018,0038,0580,F800,0050,0882

0001.,203C,0180,FA98,0000,0829

; DECMAL .MIC [600 1204]
204] RO2 1L(03)
Decmal string

Dec imal str1n? 14=Jan=-82 . Fi Frame D8 Seguence 506
14-Janzggp 5:30 16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 505

;19185
86
87
88
89

.

P/ /A A A A
000 \O O VIO O OO0 0OOO

[ T e i Phncr G Phur Giar Phar e Pier Phur P Fhr Pl §
SYRYRYREN8 28

<
-ad

A R R R IR A TR A R FE PR PR TR YA PR R PR TR TR PR TR

che 3

:ENTER HERE IF ALL BYTES ARE EQUAL EXCEPT SIGN-BYTES.
=10 :BRANCH ON SIGN-NIBBLE OF 2. STRING
"RCR11 Q. IDCT1], ; RESET R1, GET SRC2-BYTE
acgsm’.ﬂcm .SGN.1 : 2. STRING IS POSITIVE
RCR1]_Q,a_IDCT1], * RESET R1, GET SRC2-BYTE
D BCDSGN?, - J7CMP.SGN. 2 : 2. STRING IS NEGATIVE
=10 .anmw CH ON SIGN-NIBBLE OF 1.smu‘vc
CMP.SGN.1:
ALU_Q,RCR3J_ALU, : RESET R3
Jﬁmls : FINISHED
ALU_KL[.80],N8Z_ALU.VEC_0.BYTE, - 1. STRING IS NEGATIVE
END J/CMP.SGN. 1
=10 *BRANCH ON SIGN-NIBBLE OF 1.STRING
CMP.SGN.2: ‘
ALU KC.1] nzz _ALU.VBC_O, : 1.STRING IS GREATER THAN 2. STRING
J{gﬂP .SGN.1
CMPFIN: ALU_Q,RCR3I_ALU, * RESET R3
. END J/FINIS




ZZ-ESOAA-124.0 . DECMAL.MIC [600,12064] Dec imal strm? 14-Jan=-82 he 3 Frame E8 Se e 507 :
: P1W124.MCR 600;1204] MICRO2 1L<03) 14-Jan-82 5:30:16 VAX11/780 mcrocode : PCS 01- FPLA OE, W(CS124 Page 506
: DECMAL.MIC [600. 1204] Decimal string : CVTL

}3%}2 .TOC ' Decimal string : CVTLP

:‘19§15 ;CONVERT LONGWORD TO PACKED STRING

219216 . ROUTINE FOR CONVERTING A LONGWORD INTO A PACKED,BCD,

219217 NUMERIC STRING.

219218 'ALGORITH!

:19219 . 1. STARTING AT "L2P.INIT’', THE LAST SPECIFIER IS EVALUATED,

219220 . AND THE LENGTH IS CHECKED,AND FIRST PART DONE FLAG

}355} : 15 SET (*12P00'").

319223 : 2. BEFORE ENTERING THE LOOP, THE LONGWORD IS

.}gggg M ADJUSTED ("L2P1'") AND NEGATED IF NEGATIVE (’ ‘LZP‘IO")

119226 3. THE ACTUAL LOOP STARTS AT ‘L2PL'*, BUT WE ENTER AT ‘1L2P8'".

219227 THE ALGORITHM USED, IS A STEP-WISE, LEFT-TO-RIGHT,

.}3558 H EVALUATION OF THE EXPRESSION:

.}ggg : S= (... (ACNI*2+AIN=1]) *2+A[N=2]) x2+.. . +A[1]) x2+A[0]

119232 WHERE ACN],ACN-11,....AL0] ARE THE BITS IN

19233 SOURCE-LONGWORD .

;19234 ; DURING EACH PASS THROUGH THE LOOP,

219235 THE NEXT BIT IS READ FROM THE SRC-LmD ("1L2PB'"),

;19236 THE STRING IS MULTIPLIED BY 2 (DECIMAL) ("L2PLS'D),

219237 AND THE BIT IS ADDED IN (‘L2PL30’").

;19238 ; IF THE STRING DOES NOT FIT IN A SINGLE LONGWORD (8 DIGITS),

;19239 . ANOTHER REGISTER IS USED TO STORE THE UPPER DIGITS.

.;ggzg . AND HAS TO BE DOUBLED DURING EACH PASS (‘1L2PLS'").

:19242 ; 4. WHEN THE STRING IS COMPLCTE (*1L27.2")., THE STRING IS WRITTEN INTO

.}gszz K MEMORY (‘L2P.WRITE'"), USING 'BCD-WRITE'~ ROUTINE.

:19265 : 5. FINALLY THE CONDITION CODES ARE SET,AND T

.}ggﬁg : REGISTERS ARE LOADED WITH O OR ADDRESSES (’ 'L2P Fe'").

:19248 6. IF A MEMORY-FAULT OR INTERRUPT OCCURS AFTER 1. PART DONE HAS

BEEN SET, THE 'BCD.SAVE'-ROUTINE IS USED TO SAVE CONTEXT.
ON RESTART, THE 'BCD.RESTORE''-ROUTINE IS USED TO RESTORE
THE INITIAL CONTEXT, AND THE INSTRUCTION IS RESTARTED AT ‘12P00°".

.
-
O
N
4
o
e %e e ™




22-ESOAA=-124.0 ; DECMAL.MIC [600,1204] Decimal strin

: PTW124 MCR 600.1204] MICRO2 1L(03)
: DECMAL.MIC [600,12043 Decimal string

14-Jan=82
Téman-B2 95:30: 16~ "VA%11/780 Microsone o Proon. EPLA OF, WCo 3

s STORAGE::

UP TO TWO LONGWORDS MAY BE NEEDED FOR DESTINATION,AND
2&2’%‘% RCR3] ARE USED FOR STORAGE WHILE IT IS BEING
IDCT4] IS USED FGR STORING THE BINARY SRC-DATA,
RCR1]_CONTAINS DST-ADGRESS+1 (HIGH END OF STRING)
RCR15] CONTAINS DST-LENGTH (NEGATIVE LENGTH-1)

RCLT1] HAS INITIAL DST-LENGTH

RCLT5] HAS ORIGINAL LONGWORD.

RCLT7] WILL CONTAIN ANY OVERFLOW DATA.

SC CONTAINS SHIFT-COUNT.

OP-CODE IS 'F9"*

MNEMONIC IS ‘CVvTLP'’
INSTRUCTION=-FORMAT IS:

opcode src.rl, dstlen.rw., dstaddr.ab

INST. DEPENDENT ALU FUNCTION IS ''A-B-PSL.BORROW'’

LA A TR YR TR YR PN PN N 1]

Qe %o O Ve

Ve %o e N,

: INST. DEPENDENT CLOCKING OF CC IS: Z_Z,N_N,V_0,C_ALU CARRY[UDT]
:STATE-REGISTER
*INTR: ;OVFL. : : : :1.TIM: ;SGN:
: H H H : ;0=1. :1=NEG
H : H H ; J1=>1. ;0=POS

e3 Frame F8 Seguence 508

Page 507

9

1}

!




Fiche 3 Frame G8 S
ocode : PCS 01, FPLA OFE, W(CS124

09
Page 508

sENTER HERE FROM C~FORK WITH LONGWORD IN Q,LENGTH IN D

ZZ~ESOAA-124.0 : DECMAL.MIC [600,12041] Dec imal strin? 14-Jan-82 .
: PIW124.MCR 600,1204] MICRO2 1L(03) 14~Jan-82 715:30:16  VAX11/780 Micr
: DECMAL.MIC [600.1204] Decimal string : CVILP
:19279
+19280 :
:19281 342:
219282 L2P.INIT:
£19283 STATE_KCZERO],
J 219284 ALU_D>OXTCWORD],D_ALU,
U 0342, 0803,403C.1980.F988,1404,6052 ;}8532 RCLT1I_ALU
219287 =1020xx=
:19288 ALU_Q,RCLTS] ALV,
{u 0052, 0601,203D,0180,F9A8,0000,047E :}3533 DK/RIGHT ,CALL,J/ASPC
219291 =1120%xx
:19292 L2POC: ALU_Q.AND.K[.FFFQJ
$19293 NEZALU.VEC_0,RCR3I_ALU.
|u 0072, 0019.2035.6D80,FA98,0050,0825 ‘}3223'5 CALL.J/BCD.FPD.O
:19296
$19297 :
219298 =11x1xxx
219299 IDCFPDAJD,
U 007A, 0810,0038.8580,3D28,0000,084C 19300 D_RCLT517J/L2P0
219307 =:END :
519302 L2P0:  SC_KLC.203
219303 ALO k[.20].
:19304 RCR2]_ALU.RIGHT,
U 0B4C, 0058.,0D38.,7580.FA90,0084,6854 .}gggg END BEN/SIGNS
:19307 =100  :BRANCH ON D<31> AND D NE 0
219308 ;100
219309 ALU_O(A) ,R[R2]_ALU,
$19310 NEZ ALU.VEC_O,
U 0854, 0003,003C,0180,FA90,0050,08¢9 ;19311 J/L2PL2
:19312 =10 :110
:19313 L2P1 SC_SC-SHF.VAL,
;19314 ALO_O(A) ,N&Z_ALU.VRC_O,
;19315 D_DAL .NORM,
U 0856, 0E03,003C.0180.F800,00DC.,AB4D ;}gg}g lei%!PZ
:19318 L2P10: D _0-D,
;19319 STATE_STATE.OR.K[.2],
U 0857, 081F,2000,0980,F800,1404,28B56 :}3%5? END J/L2PT
219322 L2P2: ALU D,Q ALU.LEFT,
$19323 INTRPT. STROBE,
U 084D, 0021.003C.01C0.F800,4000,019C }3%5? J/L2PB
\

[T TE TR XY

(R TA TR FE TR YR TS PR TN XY

Ce Ve NN Ne Ve N,

LA A A T TR TR TR TR PR TR TR A TR A TN P YN XY

:EVALUATE SPECIFIERS AND INITIALIZE REGISTERS. SET FPD.

INITIALIZE STATE-REGISTER
ISOLATE DST-LENGTH
SAVE IT IN RCLT1]

SAVE LONGWORD IN RC5
DIVIDE LENGTH BY 2, EVALUATE DST~ADDR

REENTER HERE AFTER A FAULT
CLOCK EXCESS LENGTH-BITS

CLEAR R3 (LOW WORD ONLY)

CALL SUBROUTINE TO SET
FPD-FLAG AND GENERATE FPD-ADDR.
ALSO TEST FOR ILLEGAL LENGTH

WRITE FAULT-ADDRESS(33) IN ID-REG.
GET ORIGINAL LONGWORD

LOAD INITIAL BIT-COUNT (32.)
USE 10 TO INITIALIZE DST-STRING
LEAVING LOW NIBBLE FOR SIGN
TEST SIGN-BIT AND D-REGISTER

LONGWORD IS ZERO
SET Z-BIT
FINISHED , NO CALCULATIONS NECESSARY

UPDATE BIT-COUNT (LEFT ADJUSTED)
SET Z-BIT

NORMALIZE D
ENTER MAIN LOOP

NEGATE LONGWORD
SET MINUS BIT OF STATE
JOIN POSITIVE PATH

GET 2. BIT OF LONGWORD
STROBE FOR INTERRUPTS
START LOOPING




U 0198,

U 0199,

U 019cC,
U 0790,

U OB4E,

U 0866,
U 0867,

22-ESOAA-124.0
: P1W126 .MCR 60012043
: DECMAL.MIC [600.1204]

MICRO2

0810,0014,0180,F800,0000,0855

0810,0014,0180,F800,0000,0855

083F,0E14,05D0,FA10,0094 ,AB66
0C1B,0014,05D0,FA98,0050, 0B4E

0001,203C,01€0,F988,0000,019C

001C,1414,D1€0,3D38,0000,08C9
0000.003C,4180,F800,1404,6033

: DECMAL .MI. [600,1204]

1L(03)
Decimal string

219326
7

Decimal strln? -Jan=-82 iche 3 Frame Sesuence 510
14~JanE32 5:30 16 VAX11/780 chrocode PCS 01 FPLA OE, WCS124
:LOOP WHICH ADDS DECIMAL STRING IN R2(AND R3 IF
sNECESSARY) TO ITSELF, AND ADDS IN HIGH ORDER BIT OF LONGWORD IN Té.
:ENTER LOOP AT L2P8, WITH LONGWORD IN Q.
SAND BIT-COUNT OF LONGWORD IN SC.
=10%0 mcw ON PSL Z AND C (V=0)
L2PL:  ALU_LA$LC,D_ALU, : ADD 6°'S TO DATA
%gt‘ns > DOUBLE PRECISION, NO CARRY
ALU_LA+LC,D_ALU, > ADD 6'S TO DATA
Jﬁggl.s ; DOUBLE PREC. ,CARRY
L2PB:  ALU_0+Q,LAB_RCR2],LONG. > SHIFT DATA LEFT AND STORE IT
D_ALU. LEFT, : IN D-REGISTER
Q"DEC. CON. : LOAD ALL 6'S IN Q
cCk.uBcCC, ; CLOCK HIGH ORDER BIT
SC_SC-KC.11, > DECREMENT COUNT
GER/ INTERRUPT . : TEST FOR INTERRUPT
J{%ZPU
ALU_0+K[.13,RCR3]_ALU, * START 2. HALF OF STRING
BN D_07Q_DEC. CON,NBZ_ALU-VEC_0 * CLEAR Z-BIT TO SIGNAL DOUBLE PREC.
’ ALU_Q,RCCT7I_ALU, > STORE ALL 6'S IN RCLT7]
a_b; TJ/L2PB * RESTORE DATA TO Q, REJOIN LOOP
=110 -?s;encu ON INTERRUPT-PENDING
L2PL1: mmJ D, : %gsbggnmo
Lt Rccm * GET DECIMAL CONSTANT READY
* TEST COUNT
J{%ZPLZ

119362

STATE_KC.801,J/SAVE .BCD

LR KN Y

SET INTERRUPT-BIT, SAVE CONTEXT

Page 509




27-ESOAA=124. 0
; PTW124.MCR 600
: DECMAL.MIC [606 12043

juU 08C9,

|u o8cs.

[U 0¢£36,

U 043E,

U 0855,

U 085C,

0003,003C.0180,F908,0050, 085D

080D ,3B14,65D0,F898,0070,0436

001D, 1A00,D1F0,2E90,4000,0198

0019,2000,65C0,F800,0000, 0436

081C,202¢,01D00,F800,0000,085C

001D,0000,D1F0,2E98,0000,019C

: DECMAL.MIC [600,1204]
12041 MICRO2 1L(03)
Decimal string

Decimal strin
14-Jan232

95:30:16

Jan=82 iche
VAX11/780 chrocode

3 18 guenc
PCS 01 FPLA OE, WCS124

sCONTINUATION OF EASIC LOOP, CONVERTING A LONGWORD

“TO A PACKED DECIMAL STRING.
=01 :mm CH ON SC GT 0 (SC<9:8>=0)
L2PL2: ALU_GCA) ,LC_RCCT1], *  GET DST-LENGTH
NEZ_ALU.VEC-O, * CLEAR N-BIT, SET Z-BIT
Jf"lia’ .WRITE *  FINISHED, WRITE DST-STRING
D _Q+LB,LA_RALR3], * ADD DATA TO ITSELF
DEC. CON? * DECIMAL CONSTANT FOR ADJUSTMENT
.,Er CCCLONG) , *  CLOCK PSL-CARRY-BIT
KC.10]. *  CONSTANT FOR NEXT INSTRUCTION
ALU.N? * TEST HIGH BIT OF BINARY SRC
- J/L2PL3
=011+  :BRANCH ON ALU N-BIT (C31 IS (LEAR)
L2PL3: RLR2]_D-Q,LONG, : DECIMAL ADJUST AND STORE SUM
Q_IDLT4], * RETRIEVE LONGWORD
PSL.CC2, * TEST PSL Z AND C-BITS
INTRPT . STROBE, * STROBE FOR INTERRUPTS
T
L2PL30: G_a-k[.103, > ADD IN NEW BIT
- END J7L 3 : AFTER SIGN-NIBBLE
L2PLS5: :ROUTINE TO DOUBLE SECOND HALF GF STRING

b _LA+D+PSL.C,Q_DEC.CON

RIR3] D=~Q,LONG,
Q_IDLT4],
J7L2P8

ADD STRING TO ITSELF WITH CARRY

DECIMAL ADJUST, STORE RESULT
GET SOURCE LONGWORD READY
LOOP BACK

Page 510




U 0186,

0000,003C.3180,F800,1404,2184

J 8
14-Jan-82 iche 3 Frame

s NRAARKARAAARAR AN AN N AR R ANRAN AN AN AARRCNARARAAN

s * Patch no. 002, PCS 0184 trapped to WCS 1141 «

s NERNRANRRANARARARARAAARANRNAANARNANANRAARRACA RN RN A

=;END

1w :
STATE _STATE.OR.K[.40], :
J/L2 F3

SET OVERFLOW BIT

ZZ~ESOAA-124 0 . DECMAL.MIC [600 12043 Decimal strm? J8 Se ce 512
; PTW124 . MCR 600,1204) 1CRO2 1L<03) 14-Jan-8 5:30:16 VAX11/780 icrocode : PCS 01 FPLA OE, WCS124 Page 511
: DECMAL .MIC [600.1204] Decmat string : CVT
;19398 L2P.WRITE:
:}3{% sROUTINE WHICH WRITES DATA IN R[R2] AND RLR3] INTO DST-STRING.
$19401 STATE STATE.ANDNOT.K[.FO3J, * CLEAR UPPER BITS OF STATE
$19402 ALU_0=LC-1,RIR15]_ALU, : GET DST-LENGTH
U 085D, 0013,0008.CDCO,FAF8,1414,4B64 :}%82 CLK SUBCC.Q ALY
U 0864, 0800,003C.0180,.FA10,0000,0865 }%82 L2P.WO: o _RIR2] : GET FIRST LONGWORD
U 0B65, 0000,003C.01C0,FA78,0010,029C E}%gg L2P.W1: u _RLP" ", (LK.UBCC.,LONG * GET LENGTH
219409 =00*xas- " ‘
219410 L2P'~ ..A RA[RU : GET DST-ADDRESS
219411 0_a+k[.83, *  INCREMENT DST-LENGTH
$19412 SHF7ALU DT.LONG,
$19¢° SC_ALU,QK/SHF, : STORE IN SC TO MAKE MASK
2194, . CLR.WBCC,
119415 SIGNS?, : TEST FOR END OF STRING AND ZERO
lu 029C. 0079.2D15.01C0.F888.0092,0E59 ‘}32}‘7’ CG%L J/WRITE : GET ADDRESS. WRITE DATA
. L 2 8 2 &4 s
219418 L2P.F2: ALU O(A) R[ROJ _ALU, > END OF DST-STRING. CLEAR RO
$19419 N_ ¢ CLEAR N-BIT
$19420 D-0.0Q wtro.’l *  GET DST-LENGTH
[u 02BC., OF03.,0D3C,C1FO0,2E80,0030.0184 }325} SIGNS”.J/LZP F3 : TEST FOR OVERFLOW
319423 :11:**:3 ‘
lu 02FC. 0018.0000.1180.FA88.0000,0868 }325% . R[R1J _LA=K[.4]1,LONG : UPDATE ADDRESS
119626 * GET LENGTH
319427 Ll RALR3], : GET NEXT DATA
U 0868, 000C.0038,11C0.F898,1404,286C :}9458 STATE STATE.OR.K[.4] : CLEAR 1. TIME FLAG
U 086C. 0019,2014,01C0,FAF8,0000.086E E}gzgg Rtms: _Q+K[.83,LONG,Q_ALU ' UPDATE LENGTH
119432 D LAAND.KC.FFFFI. :
U OB6E, 0818,0034,C180,FA90,0000,0873 ‘}32%2 RtRZJ _ALU,LONG : GET NEW DATA
119435 R[R33_0 LONG, ’
U 0873, 0003.003C.0180,FA98.,0000,0865 :}ggg /L2Pwi ; NO MORE DATA AFTER THIS WRITE
E}ggg =10+ %mcu ON D NE 0 (D<31>=0) ’
219440 L2P.F3: mcm D,STATE3-0?, * CLEAR T1, TEST SIGN-BIT,
U 0184, 0000,173C,C580,3C00,0000,0880  :19441 J/FINIT ¢ JOIN FINISH-ROUTINE




Z2Z-ESQAA-124.0 ; DECMAL.MIC [600,1204] Decimal stnn? 14-Jan-82 he 3 Frame
: P1W124 .MCR 6001204 MICRO2 1L(03) 14-Jan-82 5:30:16 VAX11/780 mcrocode : PCS 01 FPLA OE, WCS1 3 Page 512
: DECMAL.MIC [600.1204 Decmal string : CVT
}%gé .TOC ' Decimal string : CVIPL"'
219453 :CONVERT PACKED STRING TO LONGWORD
.}32;2 'RCUTINE WHICH CONVERTS A PACKED STRING INTO A LONGWORD.
: 19456 ALGORITM
;19457 1. FIRST THE LAST SPECIFIER IS EVALUATED, AND
219458 THE LENGTH IS TESTED, AND FIRST PART ooue FLAG IS SET.
;19459 THE SS~FLIP-FLOP IS USED TO REMEMBER WHETHER THE
.}%g? : DESTINATION IS TO BE STORED IN MEMORY OR A REGISTER.
;19462 ; 2. WE PROCEED TO LOOK FOR A LEADING NON-ZERO DIGIT ) .
.}gzgz : IN THE SRC~-STRING, LOOPING ON LENGTH AND NON-ZERO DATA (‘'P2L'".
;19465 ; 3. ONCE WE FIND A NON-=ZERO BYTE, WE ENTER THE MAIN LOOP.
;19466 THE PROCESS WE USE, IS A STEP BY STEP EVALUATION OF THE
.}gzgg : EXPRESSION:
;19469 S= (...(AINI*10+ALN=-1]) *100+A[N=-2]*10+AIN-3]) x100+.. .+
: }32;? : +AL4]+10+AC31) x100+AL2I*10+AC1]) *10+AL0]
;19472 WHERE A[CN],.....,A[0] ARE THE DIGITS IN THE DECIMAL STRING.
;19473 ON EACH PASS THROUGH THE LOOP, WE READ TWO MORE DIGITS FROM
219674 THE SRC-STRING, MULTIPLY ONE OF THEM BY 10. (BINARY),
219475 ; ADD THE OTHER DIGIT IN, AND ADD THE RESULT TO THE Rl.MING SUM.
219476 THE SUM IS THEN MTIPLIED BY ONE HUNDRED, AS THE
.}gﬁ;g ; NEXT TWO DIGITS ARE READ IN (‘P2LLT'Y).
219479 4. FINALLY WE REACH .THE SIGN-BYTE ("P2LS'"), THE LAST DIGIT
;19480 IS ADDED IN (‘P2LS1'"), WE SET THE CCNDITICN CODES.
H ]lgzg:l? ; AND LOAD THE GENERAL REGISTERS.
;19483 :SC CONTAINS SRC-LENGTH,
;19484 ;R1 GETS SRC-ADDRESS
> 19485 ;ORIGINAL SRC-LENGTH IS SAVED IN RCO
;19436 ;SRC~ADDRESS IS SAVED IN TO
;19487 ;DST~ADDSRESS IS SAVED IN T1
;19488 ;SS=FLIP-FLOP DETERMINES WHETHER DST IS IN MEMORY OR GEN. REG.
;19489 sSTATE-REGISTER:
219490 : -
219491 ;INTRPT ;OVFLOW ; H H ; ;PACKED ; H
219492 H : H : : : :DECIML :
219493 H : H : : ; :SIGN :
;19494 : : : : H : : : :
;19495 ; -




U 0340,

{u 0080,

U 00FO,

U 00F1,

U 00F8;

U 0874,

27-ES0AA=124.0
: PTW124.MCR 60012043
* DECMAL.MIC [600,12043

MICRO2

001B,602¢, 8087 ,F988,1450,6080

0003,A03D,(183,3D80,1482,A47E

0001,1A3D,(580,3E98,0000,00F9

0800,0038,0180,F800.1C00,0874

0001,203C.B580, 3E88,0300, 090E

0018,0038,4982,F988,0000,00F0

; DECMAL.MIC [600,1204]

De

1L(03)
Decimal string

0
Al
o
(]

OO OO0 00
Vi i
~N _a-a_a..s-.n_n-n—n.n_ng
-gooo\w«maum—-o

0
)
N
N

9523

R PR R IR R IR R A A R R R R R PR FE PR F N P PR TR TR SR A YA TR IR PR YA LR YA YR TR TR TR X

cimal strm? 14~Jan=-82 iche 3 Frame L8 Se 14
1-.-JanE32 5:30:16 VAX11/780 mcrocode : PCS 01 FPLA OE, WCS124 Page 513
;THE FIRST ROUTINE READS LEADING ZERO'S IN THE SRC-STRING,
:AND TESTS FOR OVERFLOW av COMPARING NUMBER OF
*NON-ZERO BYTES WITH 6, AND IF THEY ARE EQUAL, COMPARING
:THE LEADING BYTE WITH 02.
;ENTER HERE FROM C-FORK WITH SRC-LENGTH IN Q,SRC-ADDRESS IN D
340: ALU Q.OXTCWORD].ANDNOT.KL.1F], : ISOLATE HIGH BITS OF LENGTH
RCCT13_ALU, : CLEAR RC1
NeZ _ALD.vEC O, ; CLOCK IT
QK/RIGHT, SGN/CLR SD+SS, : DIVIDE LENGTH BY 2
STATE_FE
=01%0**0 :
ALU_Q.OXT[BYTE], : ISOLATE SRC-LENGTH
SC_ALU, ; LOAD SRC-LENGTH/2 IN SC
RCETO] ALU. : SAVE IT IN RCO AS WELL
SGN/NOT. SD, : SET SD
STATE_STATE-FE, : CLEAR STATE-REGISTER
IDUOJ D,CALL ,J/ASPC : SAVE SRC-ADDRESS IN IDLTO]
:11:0**0 y
P2L00: RCR31_D,IDCT1I.D, : SAVE ADDRESS IN R3 AND T1
PSL. CT2.CALL.J78CD.FPD s SET FPD, TEST FOR LEGAL LENGTH
D_RLOG.J/PZLOZ : GET REGISTER NUMBER OFF RLOG
: (BUT IT IS IN UPPER BITS, DUMMY')
=11%71220’ ’
P2L0:  IDCFPDA] : SAVE MEMORY-FAU.T ADDRESS (33)
ALU_Q, VAR/LOAD RCR11_ALU. : LOAD SRC-ADDRESS
END FE _8c.J/P2L1
P5L02: ALU K[.FFI. *  REMEMBER ACROSS FAULTS
gsglJUALU .SGN/SS.FROM.SD, : SET REGISTER FLAG




—— ——

22~ESOAA=124.0 ; DELMAL.MIC [600,1204] Decimal strin? 4-Jan-82 . Fiche 3 Fframe M8 Seguence 515
: PIW124 . MCR 600,1204] MICRO2 1L(0Q3) 14=-Jan-82 715:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 514
: DECMAL.MIC £600,1204] Decimal string : CVIPL
;19534 =101 :BRANCH ON SC GT O
;19535 2101 -
;19536 P2L: SC_FE, s GET ORIGINAL LENGTH
;19537 ALOD_D.OXTCBYTE2.AND.KC.FFFO], ; STRIP OFF SIGN-NIBBLE
-19538 D_ALU.RIGHT?, : DIVIDE BY 4
219539 LT _RCLT2]1.BCDSGN?, s GET SUM,TEST SIGN
U 0B85, 0898,8F34,6D80,F910,0081,08D2 ;19540 J/P2LS ; SIGN-BYTE, SKIP TO SIGN-ROUTINE.
219541 1N ; SRC-LENGTH IS >=0
219542 ALU_LA+K(.1],VAK/LOAD, : LOAD SRC-ADDRESS
219543 RCRT]_ALU,.LONG.D.BO?, ;s TEST SOURCE-DATA
{U 0B87., 0018,1814,0580,FA88,0200,090E .}ggzg END J/P2LT s LOAD SRC-ADDRESS,TEST FOR NON-ZERO D
219546 =1110 ;BRANCH ON LOW BYTE OF D
319547 21110 s LOOK FOR LEADING NON-ZERO BYTE
;19548 P2L1: DIBYTE] CACHE, > READ NEXT BYTE
;19549 SC_SC-xT[.1], ; UPDATE SRC-LENGTH
;19550 ALO_K[.1]
:19551 LAB_R1&RCtTZJ_ALU.RIGHT2, s LOAD ADDRESS IN LA AND CLEAR SUM
U 090E, 0098,9438,05F8,4310,0084 ,AR85 519552 Q_0,SC?,J/7P2L ;s TEST SRC-LENGTH
;19553 T : D HAS NON-ZERO BYTE
219554 EALU_SC-K[.4].CLK.UBCC ; CLOCK OVERFLOW LIMIT
U 090F. 0000,003C,180,FA88,0014,AB75 :}3225 N ALU_CA,RIRTI_ALU,J/P2L2 : ADJUST SRC-ADDRESS
: 6 =:£ : - :
;19557 P2L2: ALU_D-x[.3],CLK.UBCC,BYTE.
U 0875, 0019,9200,0080,F800,0010,0913 .%gggg EALD? : TEST LENGTH OF NONZERO STRING
.}ggg? =0011 :%Rbﬂltﬂ ON EALU N- AND Z-BIT
U 0913, 0000,003C,3180,F800,1404,2918B 219562 STATE_STATE.OR.K[.40],J/P2LL s SET OVERFLOW-BIT
219563 201N . ON THE BOUNDARY MAYBE OVERFLOW
> 19564 A LU D.OXTLCBYTEJ.AND .KL.FFFO], s ISOLATE HIGH NIBBLE
;19565 @ ACU.RIGHT2 ; SHIFTED RIGHT TWICE
U 0917, 0098,9834,6DC0,F800,0000,0175 .}gggg ALU.N?.J/P2L3 ;s TEST HIGH DIGIT
210568 ; AR AARARRRAARAAARRARRAARRARRAANNRRRRRRAAARRARR

;19569 . ~ Patch no. 013, PCS 0917 trapped to WCS 114D =

219570 ; AR AR AA R AR AR AR AR RARRANRAANNRANANNRANNANRSL
;19571
;19572 2101 . NO OVERFLOW,START MAIN LOOP !
;19573 P2LL:  ALU_D.OXTLCBYTEJ.AND.KL.FFFO], ;> ISOLATE HIGH NIBBLE f
;19574 Q_ALU.RIGHT2, ;> SHIFTED RIGHT TWICE i
U 0518, 0098,8034,6DC0,F800,0000,017D .}3?;2 END J7P2LLO
219577 =07+«1  :BRANCH ON ALU N-BIT (IR<0>=0)
219578 ;011 -
19579 P2L3: STATE_STATE.OR.K[.40], ;s SET OVERFLOW-BIT OF STATE
;19580 ALU_D.OXTLBYTEI-Q, ;s SUBTRACT 4+HIGH NIBBLE
. 219581 D_ACU,QK/RIGHT,LC_RCLT2], ; STORE RESULT IN D, GET SUM IN LC
U 0175, 081F,8000,31B80,F910,1404,2B7C ;;ggg% J{?Z%Lz
H clix H i
;19584 P2LLC: ALU_D.OXTLCBYTE]-Q, ;. SUBTRACT 4+*HIGH N]IBBLE ’
219585 D_ACU,QK/RIGHT LC_RCLT2], ; STORE RESULT IN D, GET SUM IN LC
U 017D, 081F,8000,0180,F919,0000,087C }gggg END J7P2LL2




ju 087C,

lu 087D,

{u 0883,

U 0927,

J 092F,

U 0896,

U 0897,

U 0802,

U 08D3,

1Z-ESQAA-124.0

081D, 0000,0580,F888,0094,AB7D

0871,0014,01C0,F990,0000,0883

0518,1214,0580,FA88,4200,0927

088D,0E14.,0180,F910,0000,0896

0021,A03C,0180,419C,0000, 0385

0011,8014,01C0,4190,0000,0918

0000,003C,4180,F800,7404,2033

0211,2014,061C0,F800,0000, 0884

0211,2014,09C0,F8C0, 1404, 2884

; DECMAL.MIC [600,1204]
: P1W124 .MCR 600,1204] MICRO2

1L(03)
: DECMAL.MIC [600,12041

Decimal string

:

A

RIERZR
VRN SO0V NO NS W —=O

K
3

d ed end mad b md e e b b b b ed b b wh b e e ned e e o b
82
o
N
~

19640

N 8
Dec*aal str1n?5 14-Jan-82 iche 3 Frame

N8 Se ce 516
14-Jan-82 N:16 VAX11/780 mcrocode : PCS 01 FPLA OE, WCS124 Page 515

sTONTINUATION OF

:MIN_LOOP FOR CONVERTING PACKED STRING TO LONGWORD.
:RCCT2] HAS CURRENT SUM

:SC HAS SRC-LENGTH

P2LL2: ALU D-Q.D ALU.LA RACR1J,
SC _8c-x£.73,cix.0BCC

ALU D+LC,SHF/ALU.DT,
QK/SHF ,DK/SHF , STORE RESU_T IN 0,D,AND RCLT2]
RCCT2] ALU LEFT2 SHIFT LEFT TWICE

e AAAAARXLAXNRAARANAAAAARAARAAARANANAAAANR IAARAARAAARY

: * Patch no. 056, PCS 087D trapped to WCS 1182 =

s RRKRARAARARANKARRARAXARANARARARAARANAANAAAAARAARAARY

SUBTRACT 2*HIGH NIBBLE, GET ADDRESS
UPDATE SRC-LENGTH

ADD INTO SuM

LR TR FE PN PN TN X

INTRFT.STROBE,

* STROBE INTERRUPTS
ALU_LA+K[.1], :  INCREMENT SRC-ADDRESS
RCRT]_ALU,LONG, : UPDATE IT
VAK/LOAD, : LOAD SRC~-ADDRESS
DK/LEFT.BEN/::ALU : TEST SRC-LENGTH FOR SIGN-BYTE

=011 -aamomcu ON EALU N-BIT ’

ALU_D+Q, SHIFT LEFT 3 TIMES
D_ALU. LEFT3 ADD AND MULTIPLY RESULT BY 8
LT _RCLT2] GET PARTIAL SUM

BEN/ %NTERRUPT ~J/P2LLT

M
D[BYTEJ CACHE ,ALU_Q,
RCLT2] ALU.LEFT,
OK/RIGFIT J/P2L

‘%!(A}NCH ON INTERRUPT REQUEST

P2LL1: Q_p+LC,RCCT2I_ALU
otanei _CACHEJ/P2LL

STATE STATE.OR.K[.80],
J/SAVE.B(D

:ENTER HERE AFTER READING SIGN-BYTE
?#CMNCH ON DECIMAL SIGN

P2LS:  ALU_Q+LC,Q_ALU,
ox/msmé J/P2L s

ALU Q+LC,Q ALU,
STATE_STATE.OR.K[.2],
DK/RIGHTZ J7P2LS1

TEST FOR PENDING INTERRUPTS

READ SIGN-BYIE
STORE SUM IN RC(T2]
SHIFT THE DATA

LA TR YR FE RN PR TR PR PN N

—m
°§

hn
-—d® o

SAVE SUM*100 IN RCLT2]
GET NEXT DATA

SET INTERRUPT-BIT OF STATE
SAVE CONTEXT OF INSTRUCTION

e Qe Ve %o 0,

*%e

€

]
- %e
o

SET PLUS-BIT.5ET SUM=10

Se

GENERATE SUM=10
SET MINUS-BIT
SHIFT LAST NIBBLE RIGHT

€

®eNe Ve %o vy




22-ESOAA-124.0
; PIW124_MCR
: DECMAL.MIC teoé 12041

L 0884, 081D,0014,C5F0,2C00,0000,0886

TJ 0886, 0001.. ?3C,05F8,F800,0296,66F8

|u 06F8. 001D.0020,01C0,F800,0000,0888

U O6FA, 081F,2000,0380,F800,0000,06F8

ju 0B88, 0003,0D3C,C1F0,2£80,0000,08C3

U 08C3. 0003,003C,0180,FAS0,0000,088C

U GBC7, 0003,003C,3180,FA90,1404,288C
U 088C, 0001,203C,31F0,2E88.0000,088E

U 0B8E, 0003,123C,0180,FA98,0000,08E2

: DECMAL.MIC [600 1204]
1204] ROZ2 1L(03)
Dec1mal string

;19641
19642

219643
£ 19644
19645
: 19646
19647
: 19648
: 19649
: 19650

;19651
219652
219653
: 19654
219655
19656
19657
;19658
: 19659
: 19660

: 19661

$19662

$19663

219664
219665

A XA FA R FE YN PN ¥}

b wed e wnd wmd

1 9678

B
Dec imal strm?
14-Jan~82 S: 016

n-82 Fiche 3 Frame B9 Se ce 517
VAX11/780 mcrocode PCS 01, FPLA OF, W(CS124
P2LS1: ALY D+Q,D_ALU,
_IBCT15

EALU_KL.11, (LK. UBCC, * CLEAR EALU CC

ALU G.VAK/LOAD SC ALU. : LOAD DST-ADDRESS

0, ,STATE3=0? s TEST SIGN-BIT
: 2 23233 83 32343 2322330323233 2334233283 2322322233223323223232]
: * Patch no. 014, PCS 0886 trapped to WCS 114E »
: 1 2 2282223233338 3320232323238 23233232328 2322382232282334¢2323223¢84

=0* giANCH ON SISN-BIT

P2LF2: ALU_D.XOR.Q,Q_ALU,
J{PZLFB

ALU_0-D,D_ALU,
aK/RIGHT,S1/MiL-,
J/PZLFZ

=:END
P5LF3: ALU O(A),RLROJ _ALU,
Q _16CT0],031?

=011 :BR?NCH ON a<31>

201
ALU_0(A) ,RCR2]_ALU,
J/P2LFS

m
STATE_STATE.OR.K[.403,
ALU_OTA) ,R[R2]_ALU,
J/P?LFS

ALU_0,RIR1] ALU,
a_IBCCES]

ALU 0(A) ,RCR3]_ALU,
EALU" J/P2LF7

[P ETETRIA A TEA YA TR TR PR Y

XOR THE HIGH BITS
TO TEST FOR OVERFLOW

NEGATE LONGWORD
SET HIGH BIT OF Q
WOOPS~FORGOT -0 CASE!!!

CLEAR RO
GET SRC-ADDRESS, TEST Q

CLEAR R2

SET OVERFLOW-BIT OF STATE
CLEAR R2

LOAD SRC~ADDRESS

CLEAR RO
TEST FOR REGISTER OR MEMORY

Page 516 |




c 9
14-Jan-82 Fich

2Z-ESCAA-124.0 ; DECMAL.MIC [600,1204] Dec imal st;in? . che 3 Frame (9 Sequence 518 '
: PIW324 .MCR 600,1204] MICRO2 1L(0Q3) 14-Jan-8¢ 15:30:16  VAX11/780 Microcode : PCS 01, FPLA OE, W(CS124 Page 517
: DECMAL.MIC [600,1204) Decimal string : CVIPL L
:19679 =10 sBRANCH ON SIGN SRC
:19680 ;10 :

*19681 P2LF7: CACHE_DLLONG], WRITE DST~LONGWORD

SET.v.
IDLCESI_D,J/P2LF8

[ 4

U 0B94, 0000,003C,3180,3C00,0020,0130 WRITE CONTROL-REGISTER

=S
82
[« N}

U 08t2, 0001,003C,6180,3000,0004,68E3 ;19683 SC_RC.F] : MAKE NEXT STATE HARMLESS
:}gggg » * NEEu NEXT STATE TO CLEAR FPD
$19686 ALU_D,R(SC) _ALU,N8Z_ALU.VEC_C, - LOAD IN GEN. REGISTER, CLOCK PSL~-C(
U OBE3. 0001,163C,0180,F8ES,2050.0130 ;}gggg CLRTFPD,STATE7~42,J7P2LF 8 * RESET FPD-BIT OF PSL, TEST OVERFLOW
E}gggg =0 EgnAncn ON OVERFLOW-BIT ’
. Oxxn .
119691 P2LF8: FLUSH.IB,PCEVA_PC, * GET READY FOR NEXT INSTRUCTION
lu 0130, 2014.0038,0180,F801,4200.00A8 :}ggg% J{IB.FILL
: sis% .
U 0124, 0819,2030.6580,F800,0000,0894 :}gggg N ALU_Q.OR.KL.101,D_ALU * INTEGER OVERFLOW., LOAD TRAP-VALUE
119696 : SET_V-BIT

~ N




oD 9
17-ESOAA-124.0 : DECMAL.MIC [600,1204] Decimal strln? 14=-Jan-82 he 3 Frame D9 Suen
; PIW124 .MCR 600, 1204 J MICROZ2 1L(O3) 14- an-82 5:30:16 VAX11/780 M‘lcrocode : PCS 01, FPLA OE, WCS124
: DECMAL.MIC [606. Decimal string

219699 .T0C ' Decimal string : CVIPS"'

9700
219701 ;CONVERT A PACKED STRING TO LEADING SFPARATE MRIC STRING
119702  :ALGORITHM:

Page 518

219703 1, FIRST THE SPECiFIERS ARE EVALUATED AND REGISTERS INITIALIZED.
219706 SOME NF THIS CODE IS SHARED WITH THAT, OF CVTPT-INSTRUCTION.
219705 ROUTINE STARTS AT "CVIPS.INIT".

2. THE BASIC LOOP OF THE INSTRUCTION ('P2NL'",

READS A PACKED BCD-BYTE FROM THE SOURCE STRING (STARTING AT THE
TRAILING END), SPLITS IT INTO TWO ZONED BYTES, AND WRITES THE
RESULTING WORD ~INTO THE DST-STRING.

TWO SLIGHTLY DIFFEREN, PATHS ARE TAKEN THROUGH THE LOOP,
DEPCNDING ON WHETHER THE WORD RESULTING

FROM A PACKED BCD-BYTE IS WORD ALIGNED (‘P2NL1°") OR NOT ('P2NL3'".

3.AFTER REACHING THE END OF BOTH SRC AND DST=STRINGS, THE
P2N.FIN'-ROUTINE IS EXECUTED TO SET CONDITION-CODES AND
CLEAN UP THE GENERAL REGISTERS.

4.IN CASE OF IMNTERRUPTS OR MEMORY-FAULTS, THE INITIAL STATE
OF THE OPERANDS ARE SAVED IN GENERAL REGISTERS,
.STORAGEM THE INCTRUCTION IS RESTARTED AT *P2T.100°".

Y

—

O
NNN
b —b
N=O

SeNetetsnete N

A IA R IAIE A A TE A FE PR PR PR PR X ¥
b oD camh wed cnd wn ) cd b awd wd b —
0O\ OO VOO OO
NNNNNNNN
OOV ~NOWN SN
LN PN XY

4

20
219727 RCLTOJ HAS SRC-LENGTH
219726 RCLT1] HAS DST-LENGT-1
;19725 RCLT2] HAS LEFT-OVER DIGIT
;19726 RCCT3] HAS OVERFLOW DATA
19727 R1 HAS HIGH SRC-~NDRESS
219728 3 HAS HIGH DST-AJDRESS
:19729 ; IDCTOJ HAS SRC-ADDRESS
;19730 IDLT1] HAS DST-ADDRESS _
.}gg} : SRC~LENGTH AND DST-LENGTH ARE KEPT IN SC AND Fc
219733 ;INST.DEP. ALU FUNCTION IS ''a-1"’
;19734 :OPCODE IS ‘08’ \
;19735 *MNEMONIC IS '‘CVTPS'*
119736 *THE SEQUENCE OF OPERANDS IS:
:}g;%g ;opccde srclen.rw, srcaddr.ab, dstlen.rw, dstaddr.ab
219739 ;STATE-REGISTER:
;19740 :
219741 JINTRPT ;OVFLOW ; JALIGN : ;SIGN  ;?2?7? :
219742 : : ; ; H : : : :
:19743 H H H : : . H :

.
[ 4 .

—l
g
~
o~

Ve Vs Ne




ZZ-ESOAA-124.0 ; DECMAL.MIC [600,1204] Decimal strln? 14=-Jan-82 he 3 Frame ce
: P1W124 MR 600, 1204] MICRG2 1L(03) 14-Jan-s 5:30:16  VAX11/780 mcrocode : PCS 01 FPLA OE, ucs13 Page 519
: DECMAL.MIC [600,1204] Decimal string
;}3;29 ;ENTER HERE FROM D~FORK WITH SRC-LENGTH IN Q,SRC-ADDRESS IN D
219748  4C5: ’ ’
119749 CVIPS.INIT:
119750 ALU_Q.OXTCWORD], ; ISOLA(E SRC-LENGTH
119751 RCCT03 ALU.RIGHT * SAVE IT INRC 0
119752 Q_ALU.RIGHT,IDCTO D, : SAVE SRC~ADDRESS
U 04CS. 0043,603C.C1C7.3080,0000,0895 ;}3;;2 sm/cuz SD+$S * CLEAR SS FOR LATER BRANCHING
119755 §TATE _KCZERO] * INITIALIZE STATE-REGISTER
119756 ALU_DQ RCR155_ALU. *  GENERATE HIGH SRC-ADDRESS
lu 0B95. 0C1D.0014.1980.FAF8,1404,60A7 ;}g;gg D_0; TJ/P3T.10 : JOIN PACKED TO TRAILING ROUTINE
119759 ‘ENTER HERE FROM CVTPT-INITIAL IZATION-ROUTINE.
119760 ‘UPPER NIBBLE OF SIGN-BYTE IN D AND Q.
:}3;25 ‘LA HAS DST-ADDRESS
E}g;gz =10 '-anmm CH ON SIGN~NIBBLE ’
119765 P2s2: sme _KCZERO], :  CLEAR STATE-REGISTER
119766 * LOAD DST-ADDRESS
119767 axhenz DK/RIGHT2, > SHIFT DATA RIGHT AND LEFT
U O8EA. 0200.033C,1988,F800.1604,66FC ;}3;23 c%" ,J/P3s3 *  TEST DST-LENGTH
119770 STATE_STATE.OR.X[.2]. *  SET MINUS-BIT
119771 QK/LEFT2 ,DK/RIGHT2, * SHIFT NIBBLE RIGHT AND LEFT
U 08EB. 0200.033C.0988.F800.7%604,26FC ;}3;;% N VA_LA, c3i? : LOAD DST-ADDRESS, TEST DST-LENGTH
119774 =0« *BRANCH ON ALU C31 ’
119775 rs3: 0 :
119776 ALU_D,LAB_R1ERCLT3I_ALU, : SAVE OVERFLOW IN RC3
119777 EALD_FE. CLK.UBCC. * CLOCK SRC-LENGTH
U 06FC. 0001.003C,0180,FB18,0010,6B8F6 ;}g;;g J{ P2RL
. od .
19780 EALU_FE, CLK .UBCC * CLOCK SRC-LENGTH
119781 ALU B.OR.KC.COJ.D ALU.RIGHT2, : MAKE DATA ZONED WHILE SHIFTING
U O6FE, 0899.0230.D188,F800,0010.68E6 19782 oK/CEFT2.ROR?,J7P2NI1

19783 =;END ; :




F 9
ZZ—ESOAA-124 0 : DECMAL .MIC [600,1204] Decimal strm?S 14~Jan-82 he 3 Frame FO ucggguence 521

: PIW124 . MCR 600,1204] MICRO2 1L03) 14-Jan-82 0:16 VAXi11/780 mcrocode : PCS 01, FPLA OE, Page 520
: DECMAL .MIC [606 12041] Decimal string :
}g;glso .TOC ' Decimal string : CVIPT"
;19786 .CONVERT A PACKED STRING TO A TRAILING NUMERIC STRING
119787 :ALGORITHM:
;19788 . 1. FIRST THE SPECIFIERS ARE EVALUATED AND REGISTERS INITIALIZED.
;19789 SOME OF THIS CODE 1S SHARED WITH THAT GF CVTPS=INSTRUCTION.
219790 ROUTINE STARTS AT ‘‘CVIPT.INiIT'.
219791 ONE OF THE OPERANDS IS A TABLE-ADDRESS. THIS IS ADDED TO
219792 THE SIGN-BYTE OF THE SRC-STRING TO FORM A POINTER
219793 INTO A TABLE OF SIGN-BYTES, TO GET THE SIGN-BYTE FOR THE
}g%g H DST=STRING('P2NI'") .
19796 ; 2. THE BASIC LOOP OF THE INSTRUCTION ("P2NL'",
19797 READS A PACKED BCD-BYTE FROM THE SOURCE STRING (STARTING AT THE
;19798 ; TRAILING END), SPLITS IT INTO TWO ZONED BYTES, AND WRITES THE
19799 ; RESULTING WORD INTO THE DST-STRING.
;19800 TWO SLIGHTLY DIFFERENT PATHS ARE TAKEN THROUGH THE LOOP,
;19801 DEPENDING ON WHETHER THE WORD RESULTING
.}ggg% . FROM A PACKED BCD-BYTE IS WORD ALIGNED ('P2NL1'") OR NOT ("P2NL3'").
;19804 3.AFTER REACHING THE END OF BOTH SRC AND DST=STRIN'S, THE
;19805 ‘PON.FIN'-ROUTINE IS EXECUTED TU SET CONDITION-CODES AND
}338? : CLEAN UP THE GENERAL REGISTERS.
219808 4.IN CASE OF INTERRUPTS OR M:EMORY-FAULTS, THE INITIAL STATE
;19809 OF THE OPERANDS ARE SAVED IN GENERAL REGISTERS,
.}gg}? : AND THE INSTRUCTION IS RESTARTED AT ‘P2T7.100°'".
;19812 STORAGE:
;19813 R1=SRC-ADDRESS (HIGH END OF STRING)
;19814 ; R3=DST-ADDRESS (HIGH)
;19815 FE AND SC CONTAIN THE TWO LENGTHS, INITIALLY
;19816 FE=SRC=-LENGTH,SC=DST=LENGTH+1
;19817 ; RCLT2) STORES LEFTOVER BYTES BETWEEN PASSES THROUGH LOOP.
;19818 RCLT3] IS USED TO STORE OVERFLOW DATA.
}gg;g : RCCT5] IS USED TO STORE TABLE-ADDRESS
219821 ;0P-CODE IS '724"
219822 ;INSTRUCTION DEPENDENT ALU-FUNCTION IS '‘A-1°'
219823 ;INSTRUCTION FORMAT:
}33% ;opcode srclen.rw, srcaddr.ab, tbladdr.ab, dstlen.rw, dstaddr.ab
;19826 :STATE-REGISTER IS USED FOR STATUS.
: }gggg s STATE-REGISTER:
;19829 JINTRPT ;OVFLOW ; SALIGN ; ;SIGN ;. 77? :
;19830 : : ; : : ; ; : :
;19831 : : ; : : : ; : :
;19832 : ; ; H : ; ; : :




7Z-ESOAA=124.0
; PIW124 MCR 60012041
: DECMAL.MIC [600,1204] Decmal.

U 0442,

U 048C,

U O04EC,

lU 0DA7,

U 6087,

u 00F7,

0043,603C,C1C7,3080,0000,048C

0C3D,0015,0580,FAF8,1404,647E

0€01,003C,0180,F9A8,0000,00A7

0€19,0035,6D80,F998,0050,037E

0019.2001,0580,F800,0082,C47E

0019,6024 ,8D87 ,FA78,0030,0622

: DECMAL .MIC [600 %204] De

1L€03)
string

:19834
19835

cimal strin

ENTER HERE FROM D-FORK WITH SRC-LENGIH IN Q, SRC-ADDRESS IN D

? 14~-Jan-82 he 3 Fframe G9 guen
14-Jan232 5:30:16 VAX11/780 Mlcrocode : PCS 01, FPLA OE, wWCS124

442: ALU Q.0XTCWORD] RC[TOJ <ALU. RIGHT

Q_ALU.RIGHT,IDLT T0J_D
SGN/CLR SD+§S

:OOttttt
STATE_KL.1],
ALU_D¥Q, RCR15]_ALU,
D Q- CALL,J/ASPT

:11*tttt

ALU_D,RCCTSI_ALU.D_Q,
J7P2T.10

=;END
=010%x1*
P2T.10: ALU D.AND.KL.FFFOJ,
RCCT3]_ALU,
NEZ_ALD.VEC_0,
D Q,CALL, J/SPEC

=011x%12
ALU_Q-K[.1],SC_ALU,
CALE J/ASPC

=111#x14"

P2T.100: sREENTER HERE AFTER A FAULT

ALU_Q.ANDNOT.KL.1F],
AHX.Z TST WORD,
Lle RCRTS
END SGN7CLR so+ss J/P2N1.01

Se%e Ve % %o

SAVE SRC-ADDRESS

CLEAR STATE-REGISTER
GENERATE HIG SRC-ADDRESS
EVALUATE TABLE-ADDRESS

SAVE TABLE-ADDRESS

CLEAR OVERFLOW-REGISTER
CLOCK LENGTH
EVALUATE DST-LENGTH

SAVE SRC-LENGTH-1 IN SC
EVALUATE DST-ADDRESS

STRIP OFF LENGTH
CLOCK EXTRA BITS
GET HIGH ADDRESS
CLEAR SS FOR BRANCHING

Page 521




H 9
14-Ja

12-ESOAA-1264.0 : DECMAL.MIC [600,1204] Decimal strin? n-82 . Fiche 3 Frame H9 Se ce 523
: P1W124 .MCR 600,1204] MICRO2 1L(03) 14=-Jan-B2 15:30:16  VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 522
: DECMAL.MIC [600,1204] Decimal string : CVIPT
;19867 =Qwxe
19868 P2NI.01:
:19869 FE_SC,ALY_Q.OXT[BYTEJ-K[.1],  ; SAVE DST-LENGTH IN RC?
;19870 CLR.UBCC. ; CLOCK IT INTO ALU CC
:19871 Q_ALU,SC_ALU,RCCT1] ALU
U 0622, 0018,A901,05C0,F988.0192,0748 ;183;5 I?E:l?.CILL.J/SET.FPD.PéN : SET FIRST PART DONE
19874 ALU_LA,VAK/LOAD, : LOAD SRC-ADDRESS
19875 LC_RCCTSICRT_ALU, : GEY TABLE-ADDRESS
:19876 IDCFPDAI_D, : LOAD .33 IN FPDA (RESTART ADDRESS)
U 062A, 0000,003C,B580,3FA8,0280, CB8 ;}33% - SC_SC+1,J/P2NI : INCREMENT DST-LENGTH
119879 =D+ *BRANCH ON BIT 2 OF OPCODE (IR<1>=0)
:19880 ;0* :
;19881 SET.FPD.P2N:
;19882 ALU_D+Q+1,RCR3]_ALU,IDCT1I_D, : LOAD DST-ADDRESS, SAVE IT
|u 0748, 001D,1A10,C580,3E98,0080, COF9 :}3%:8543 S$:§C+1.PSL.CC?,J/BCD.FPD : TEST FOR ILLEGAL LENGTHS
:19885 ALU_D+Q,RIR3]_ALU.IDCT1] D, ¢ INITIALIZE DST-ADDRESS
[u 074A, 001D.1A14,C580,3598,0080,C0F9 }3% - END SC_SC+1,PSL.CT?,4/8CD.FPD : SET FIRST PART DONE
119888 P2NI:  DCBYTEJ_CACHE.LAB_RLR3], : READ SIGN-BYTE
|u 0898, 0000,893C,0180,4218,0000,074C :}g&? IR2-1? : TEST FOR SEPARATE OR TRAILING
E}ggg% =0» Eggmcu ON BIT 2 OF OP-CODE (IR<i>=0)
:19893 ALU_D.AND.KLC.FOJ,N_AMX.Z_TST, : CLOCK HIGH NIBBLE
;19894 LC_RCLT1], : GET DST-LENGTH
:19895 D_ALU,Q_ALU,BCDSGN?, : TEST SIGN OF SOURCE
U 074C, 0819,0F34,CDCO,F908,0030, 08EA :}gggg J?:ZS? ; LEADING SEPARATE STRING
+19898 §C_KC.83, : FOR LATER SHIFTING
19899 ALO D.OXTCBYTEJ+LC,VAK/LOAD,  ; LOAD INDEXED TABLE-ADDRESS
U 074E, 0013,8F14,0180,F800,0284,68F2 9900 BCDSGN? ; TEST SRC-SIGN

9901 =;END ;
9902

; * Patch no. 092, PCS 074E trapped to WCS 119C =

1

1

19903 ; AR AR AR AR AR AR A RN AR RRINRRNARARR RN
19904

TO90S ; EX AR AR RN AN AARAA NN RARNRAAARRRARARRRAANRNRAARRNNRRR




U J8F2,

U O8F3,

ju 0899,

[U OB9A,

U 07FC,

U 07FD,

U 0BEG,

U OBE7,

U 07c0,

U 07ce.

19
22-ESOAA-126.0 ; DECMAL.MIC [600,1204] Decimal stnn?s 14-Jan-82 Fiche 3 ng il IFPLA 0F ucs1§”°" p 523
. age

; PTW124.MCR 600;1204] MICRG2 1L(03) 14-Jan—82 0:16 VAX11/780 lhcrocode
; DECMAL.MIC [600.12041 Decimal string
: 19906 : :
:19907 =10 ;BRANCH ON SIGN-NIBBLE
:19908 :10

19941 P2NIT: CACHE DfBYTE]

£19909 ALU D.OXT[(BYTE]J.AND.KL.FFFOJ,

;19910 AHX ST . :

219911 Lt :

;19912 DCBYTEJ CACHE a_o, :
0018,8034 ,6DF8,4108,0030,0899 :}33}2 J{? 10 -

:19915 STATE_STATE+i, :

:}gg}g ALU D oxrceerJ AND.KC.FFFO3,

;19918 Ll' RCLTTI, :
0018,8034 ,6DF8,4108,1430,CB99 19919 DEBYTEJ CACHE a_o0 :

;19920 =:END :

:19921 P2T0: D_PAL.SC.Q_D, :

219922 A[U 0+LC+17SC_ALU, :
0D13,0010,01E0,F800, 0092, 089A ‘}3352 CLKUBCC

219925 b Q. o o :

219926 st § :

$19927 ALD R[R3] VAK/LOAD, :
0C00,013C.0%E0,FA18.0280,C7FC :}gg%g 22,J/PN 10 :

219930 =0 sBRANCH ON ALU Z-BIT

$19931 :0

i :19932 P2NIO: EALU_FE,CLK.UBCC.

0000,023C,0180,F800,0010, 68E6 :}gggz ROR’.J/P2N11

219935 P2TIS: ALU_O(A),LAB RI1GRCLT2]_ALU,

219936 EALU FE,CLK.0BCC,
0003,003C,0180,.FB10,0010,68F6  :19937 /P2RL

;19938 =.END

219939 =110 ?ﬁ@"‘" ON LOW BIT OF DST-ADDRESS

L PR R YT PR IR IE TR N7, I YA TR PR YR PR T PN X

19942 LAB_R
0000,803C,0580,3208, 0084, ABF6 :}3322 ngSC-xt ﬁ LJ/P2NL
$19945 ALU_0+LB+1,RCR3]_ALU,LONG,
119946 sme STATE.OR.KL.10],
000F ,0910,6580,FA98,1404,27C0  +19947 1R2-1
219948 =:END
:}%gg =0x 8wwcn ON BIT 2 OF OP-CODE
$19951 ALU_Q.OXTCWORD].OR.K[.30301,
119952 LAB RIERCLT2I_ALU,
0018,6030,(980,F810,0000,08F6 :}33;2 J/P2NL
$19955 ALU_Q. OXTCWORD]. OR. KL . 303, :
219956 LAB R1SRCLT2]_ALU, H
0018.6030.7980,FB10,0000,08F6  -19957 o /P2NL :

.
-
0
O
W
(o ]
U}
.

g

STRIP OFF SIGN-NIBBLE
CLOCK Z-BIT OF PSL
GET DST-LENGTH

READ TABLE-ENTRY

SET MINUS-BIT OF STATE
STRIP OFF SIGN-NIBBLE
CLOCK Z-BIT OF PSL
GET DST-LENGTH

READ TABLE-ENTRY

STORE RESULT IN D AND Q
STORE DST-LENGTH IN SC

D GETS DATA IN BYTE O
INCREMENT DST-COUNT
LOAD DST-ADDRESS

TEST DST-LENGTH

CLOCK SRC-COUNT
TEST DST-ADDRESS FOR WORD ALIGNMENT

NO LEFT-OVER DIGIT
CLOCK SRC-LENGTH
JUMP TO MAIN-LOOP

(+1)

WRITE FIRST BYTE
GET SRC-ADDRESS
NO LEFT-OVER NIBBLE

ADJUST DST-ADDRESS
SET UNALIGNMENT-BIT
TEST BIT 2 OF OP-CODE

LEADING SEPARATE NUMERIC

MAKE IT ZONED
SAVE SIGN-BYTE IN RCL(T2]
JOIN MAIN LOOP




2Z2-ESOAA-124.0 GECHAL MIC [600,1204] Decimal stnn? an-82 3 Frame J9 guen
; PIW124.MCR 600,1204] MICRO2 1L(03) 14-Jan-82 5:30: 16 VAx11/780 mcrocode PCS 01, FPLA OE, W(CS124 Page 524
: DECMAL.MIC [600,1204] Decimal string : CVIP

219959 :MAIN LOOP FOR CONVERTING PACKED TO NUMERIC.

219960 IT READS A BYTE AND WRITES A WORD IN EACH PASS,

119961 :EXCEPT POSSIBLE IN PASSES AFTER DST-LENGTH HAS REACHED 0.
119962 :RCLT2) 1S USED_TO STORE LEFT-OVER BYTE IF DST-ADDRESS IS NOT
119963 :ALIGNED. RCLT3] HAS OVERFLOW DATA.

;19964 STATE DETERMINES WHETHER DST-ADDRESS WAS WORD-ALIGNED,

119965 AND HAS A SIGN-BIT

;19966 EALU CC REFLECTS SRC-LENGTH=2, WHICH IS STORED IN FE.

119967 :SC HAS DST~LENGTH+1(IN BYTES).
119968
119969 : ,
119970 =110  :BRANCH ON INTERRUPT PENDING
119971 *110- ;
219972 P2NL:  ALU_LA=KL.13,RCR1I_ALU,
119973 VAK7LOAD, ; LOAD SRC-ADDRESS
119974 STATE _STATE.OR.K[.13, P CLR 1.TIME FLAG
119975 EALU? *  TEST SRC-LENGTH
U 0BF6. 0018.1200,0580.FA88,1604,2496 }%;g Jﬁmoo
U 0BF7. 0000.003C.4180,F800,1404,6033 Z-%ggg o sme _K[.801,J/SAVE .BCD *  SET INTERRUPT-BIT, SAVE CONTEXT
E}gggg =011= anmo" CH ON EALU N-BIT (SS IS 0) ~
119982 P2NLOO: DLBYTEJ CACHE,  READ NEXT SRC-BYTE
;19983 FE_SC-K[.2],CLK.UBCC, : UPDATE DST-LENGTH, CLOCK IT
U 0496, 0000.963C.0980.4000.0195,A2AC ;}ggls. s%e.eemsmer-:. LJ/P2NLO * TEST ALIGNMENT
119986 D_0.FE_SC-K[.2], *  UPDATE DST~LENGTH
119987 A!:u LARCR1J_ALU.LONG, : RESTORE SRC-ADDRESS
119988 C_FE. :  NO MORE INPUT
U 049E, OF00,163C,0980,FA88,0195,A2AC ;%9989 D CLR USCC.BEN/STATE7-4 : UPDATE DST-LENGTH, TEST ALIGNMENT
}%} =1%0 namw1 ANCH ON ALIGNMENT-B1T OF STATE (BIT 4)
$19993 P2NLO: ALU_D.AND.KC.FI,N_AMX.Z_TST, E CLOCK Z-BIT
: 19994 Q_ACU.LEFT2, : SHIFT LOW NIBBLE LEFT
U 02AC. 0679.0034.61C0,F800.,0030,089C ;}gggg DR/?IGHT LJ/PNLY * SHIFT HIGH NIBBLE RIGHT
119997 ALU_D.OXTCBYTEJ.AND.KL.FFFOJ,

:19998 Q_ACU,LA_RACR3] SAVE HIGH NIBBLE
U 024D, 001B.8034.6DC0.F898.0030,0845 19999 = NAMX.Z TST, J/PoNL3 : CLOCK Z-BIT

LX)




Z2Z~ESQAA=127% .\
; PIW124.MCR

. CTCMAL.MIC [£600,1204]
1204 MICRO2
: DECMAL.MIC [600,12041]

1L(03)

Decimal strin? 14-Jan-82 Fiche 3 Frame K9 Seguence 526 ;
"”“"E%ar 5:30:16 VAX11/780 Microcode : PCS 01, FPLA 0E, W(CS124 Page 525

§CI

Decimal string

’

:2000; P2tiL1: :COME HERE IF DST-ADDRESS IS WORD-ALIGNED
Ezaooo::z. OK/LEFT2, :
;20004 ALU D.OXT[BYTEJ.AND.K[.7E],
;20005 DK/SHF , ; SHIFT LOW NIBBLE LEFT
;20006 SHF/RIGHT2 ,N_AMX.Z_TST,
;20007 LA_RA[R3], : GET DST-ADDRESS
U 0B9C. 0898,9234,F988,F898,0030,05D2 :zooog BYTE . BEN/EALU : TEST DST-LENGTH
Z—zoo:: 1:0 =001 :BRANCH ON EALU Z AND N-BITS '
;20011 ;001> H
:20012 ALU_LA-K[.2],LONG, : UPDATE ADDRESS
20013 VAK7LOAD .RCRS]_ALU, * LOAD DST-ADDRESS
;20014 QK/LEFT2,DK/RIGHT, : KEEP SHIFTING LOW NIBBLE
U 05D2. 0618,0000,0988,FA%8,0200,089D ggg}g Jél;grfLZ
| 220017 FE_SC-KC.11,SC_FE,CLK.UBCC, UPDATE SRC-LENGTH
120018 ALD_LA-KC.1]3
:20019 VAK7LOAD ,RCRS]_ALU, : LOAD DST-ADDRESS
U 05D6. 0018.0000,0590,FA98,0395.ABAA ’3885? QK/RIGHT2,J/P2RL10
:-20022 I RRRARRARAAARNAARANARRARAANAARARANRARARRAARRARRARRA
;20023 ; * Patch no. 057, PCS 05D6 trapped to WCS 1183 =
;20024 ;O KARERRAARANAAAARARRARAAANRNRARARARAAANANAAARNRSP A RNARRRAR
: 20025
;20026 :101= :
120027 FE_SC-KC.11,SC_FE,CLK.UBCC, : UPDATE SRC~LENGTH
;20028 LCTRCLT3], : GET PREVIOUS OVERFLOW
U 0SDA, 081D.0030.,0580.F918.0195.A8A6 20029 ALO_D.OR.Q,D_ALU,J/P2NL33 : ALL GOES TO OVERFLOW
;20030 =.END : :
220031 P2NL2: ALU_D.OR.K[.30303,
U 089D, 0819,0030,C988,F800,0000,089¢ %%% D_ALU,QK/LEFT? : MAKE ZONED DIGITS
20034 INTRPT. STROBE, ’
l{u 0B9E, 081D,0030,0180,F888,4000,08A% %%%g ALU_D.OR.Q,D_ALU,LA_RALR1] : ASSEMBLE THE WORD
120037 CACHE_DLWORD],FE_SC-KC.13, * WRITE WORD
:20038 SC_FE,CLK.UBCC, : UPDATE SRC-LENGTH
:20039 BER/ INTERRUPT,
U 0BA4, 0000,4E3C,0580,3000,0195,ABF6 ;20040 J/P2NL : LOOP BACK




L 9
14~Jan-82 he 3 Frame (9 Sequence 527

ZZ-ESOAA-124 0 . DECMAL.MIC [600,1204] Decimal strin? )
. P1W124.M(R 600,1204] MICRO2 1L(03) 14-Jan—82 5:30:16  VAX11/780 Mlcro»ode : PCS 01 FPLA OE, WCS124 Page 526
: DECMAL.MIC [600,12041 Decimal string : CVIP
5%5 P2NL3: ;COME HERE IF DST-ADDRESS IS NOT ALIGNED WITH SRC
+ 20044 ALUD. oxrumsJ LAND.KC.F1,
+ 20045 N_ARX.Z TST.D ALU, : GET LOW NIBBLE IN D
20046 evrs LCTRCCT2T, : GET PREVIOUS NIBBLE
lu 0BAS, 081B.9234,6180,F910,0030,05E2 :2004!7; BEN/EALD * TEST DST-LENGTH
50049 =001% -BRANCH ON EALU Z AND N-BITS <ss'zs CLEAR)
220050 :001~
220051 ALU_LA=KL.2],VAK/LOAD,
;20052 RCR3]_ALU,LONG, ; LOAD AND UPDATE DST-ADDRESS
[u 0SE2. 0018.0000,0988,FA98,0200,08A8 :%gg méﬁerrz LI7PNL4 * SHIFT HIGH NIBBLE
20055 FE_SC~K[.11,SC_FE.CLK.UBCC. * UPLATE SRC-LENGTH
U 0SE6. 001D,0030,05C0,F800,0195,ABAC .-58859 Alig,'o .OR.Q,Q_ALU,J/P2NL30 *  CURRENT DATA IS OVERFLOW
120058 FE SC-KL.11,SC_FE, CLK.UBCC. * UPDATE SRC-LENGTH
220059 ALU D.OR.Q, ‘
U O5EA, 081D,0030,0580,F918.0195,ABA6 ;20060 D Atu LC RC[T3J : GET OVERFLOW
220061 =;END :
220062 P2NL33: ALU D.OR.LC,CLK.UBCC,
: 20063 LA “RIGRCCTSI_ALU.EALL?, : SAVE OVERFLOW IN RCCT1]
U 0BA6, 0011,1230,0180,FB18,0010,0526 '.5882‘5' /PNL34 . TEST SRC-LENGTH
250065 P2NLG: ALU D.OR.LC.D _ALU,QK/LEFT2, : ASSEMBLE WORD
;20067 LA_ RACR13, : GET SRC~-ADDRESS READY
:300600689 re sg-xc .13, cLk.uecc, : DECREMENT SRC-LENGTH
lu 0BA8, 0811,0030,0588,F888,4195,A8A9 I-ggg;g mmpr STROBE
220072 CACHE _DCWORD] > WRITE WORD
20073 ALU_Q-OR.KC.30301,RCCT2I_ALU. - SAVE LEFT-OVER NIBBLE
20074 BEN7 INTERRUPT, : TEST FOR PENDING INTERRUPTS
U 0BA9, 0019,6E30,C980,3190,0000,08F6  +20075 J/P2NL

;20076 : :




: PTW124 MCR 60012043 MICRO2 1L(03)
: DECMAL.MIC [600,1204] Decimal string

:200;7
79

U OBAA, 0899,2030,D1E0,F800,4000,08A8

20087

Ve VeV W e VeV Ve N Ne N,

U OBAB, 0001,AE3C,1980,3318,0084,68F6

3

U 0BAC, 0810,0038,7180,F910,0084,68AD  :20093
[ 0BAD. 0D18,0000,0580,FA98,0200,08AE - 20097

U 0BAE, 0003,003C.0180,F990,4000,08A8 ;'20101

u 0526, 0018,0000,0580,FA88,1604,2496 .58183

0
20111
U 052e, 0010,1638,01C0,F910,0000,02F4 .%8‘”%

14

ZZ-ESOAA-124.0 DECMAL MIC [600,1204] Decimal stri

-Jan-82
: CVIP

an-82
n?S :30: 16 VAX11/780 mcracode PCS 01, FPLA OE, W(CS124

: THIS PAGE HAS CLEANUP ROUTINES FUR PZ2N-INSTRUCTION.
P2NL10: ;DST-LENGTH IS 0,DST-ADDRESS IS ALIGNED ,WRITE ONE MORE BYTE

P

P

P

NL11:

Z2NL30:

=011=

2NL34 :

SEND

ALU_Q.0R.K[.COJ, ’

g.etu.mmrz. ; MAKE DATA ZONED AS WF SHIFT

xmﬁpr STROBE

CACHE _DIBYTE], > WRITE BYTE, LOOP BACK

ALU 07SC_KLZERO], :  CLEAR DST=LENGTH
RIERTLT3]_ALU : GET SRC-ADDRESS AND OVERFLOW

BEN71NTERR!.PT J/PNL

iDST-LENGTH IS 0.DST-ADDRESS IS NOT ALIGNED,WRITE ONE MORE BYTC

iu.u RCCT2),D_ALU,SC_KC.FFF8]  : GET PREVIOUS NIBBLE

ALU_LA-K[.1]

L X

VAK7LOAD ,RCRSI_ALU, : UPDATE AND LOAD DST-ADDRESS
D_DAL.SC * SHIFT Q INTO PLACE

ALU_0(A) ,RCCT2I_ALU, * CLEAR LEFT-OVER NIBBLE
INTRPT smoas

J:’PZM.

?mﬂcn ON EALU N-BIT (55 IS CLEAR)
ALU_LA-K[.13,RIR1I_ALU, ’
VAK7LOAD.,

STATE_STATE.OR.K[.13,
2NC00

: LOAD SRC-ADDRESS
CLR 1.TIME FLAG

.
»

e

ALU_RCLT2], . GET LEFT-OVER WORD
Q_ALU, STATE7-42, ;  TEST ALIGNMENT
J7PONCFIN 1 FINISH UP

iche 3 Frame M9 Se ce 528

Page 527




N 9
14-Jan-82 Fiche 3 Frame N9

ZZ-ESOAA-126.0 . DECMAL.MIC [600,1204] Decimal stnn? .
: P1u124 MCR 600,1204] MICRO2 1L(03) 14~Jon-82 5:30:16 = VAX11/780 Microcode : PCS 01, FPLA OE, UCS1 Page 528
DECMAL .MIC [600.1204) Decimal string . CVIP
:20114 : H
:20115 =10 ;BRANCH ON ALIGNMENT-BIT OF STATE (BIT 4).
;20116 :1%0~- :
:20117 P2N.FIN:
, :20118 ALU_RCLT31,Q_IDLT1],

U 02F4, 0019,0028,C5F0,2018,0010,0881 :%8}53 cnix1wcc LJIPNL3S : CLOCK OVERFLOW
;20121 ALU_Q.ANDNOT. xt. 20301, +  ISOLATE DIGIT FROM ZONE

U 02FS. 0019,2024.C9C0,F800,0000,0880 ggzg% END A[U
:20124 LC RCLT3], GET PREVIOUS OVERFLOW-DATA
:20125 ALD Q.0R.LC.CLK.UBCC,WORD, CLOCK OVERFLOW

{u 08B0, 0011,6030,C5F0,2D18,0010,0881 :58}% Q 1BCT1] GET DST-SIGN-ADDRESS

LOAD IT IN VA, GET SRC-ADDRESS

50138 P2NL3S: VA_Q.a_IDCTOJ,
2 TEST FOR OVERFLOW

U 0881, 0001.213C.C1F0,2C€00,0200,0804 ;20129

I ITATETE PR PR PR TR X

:%8%3 =0 EaRANc CH ON ALU Z-BIT
U 0804, 0000.003C.3180,F800,1404,2805 25832 §¥ATE STATE.OR.K[.403 * SET OVERFLOW-BIT OF STATE
~ 120135 ALU_0(A) (RCRO]_ALU,N_WX.Z_TST, * CLEAR RO, CLEAR PSL-N-BIT
U 0805, 0003.093C.2180.,FA80,0030,07D0 .-gggg - KC.T4],IR2-1? : SEFARATE OR TRAILING NUMERIC?
120138 =0» *BRANCH ON BIT 2 OF OP-CODE ’
120139 10w ;
120140 ALU_0+KL.141+1,
_ 120141 D_ACU.LEFT,SI/MUL-, : GENERATE CONSTANT .28
U 0700, 0838.1710.2380,F800,0000,091D ;gg}g STATES-O".J/PZNL38 * TEST SIGN-BIT
120144 smre STATE.OR.K[.103, * USE THIS BIT IN FINISH-ROUTINE
U 07D2. 0000.173C.6580,F800.1404,288D ;gg}zg o smre3-ov.un~11 1 TEST SIGN-BIT
120147 =1101 :BRANCH ON SIGN-BIT ’
120148 11101 ;
20149 P2NL38: STATE_STATE.OR.K[.10] > USE THIS BIT IN FINISH-ROUTINE
U 091D, 0000,973C.6580.3000,1404,288D :ggggg c?g:# ~DCBYTE], smss-éo J/FINI1 * WRITE SIGN-BYTE, TEST SIGN-BIT
U 091F. 0819.0014,0980.F800.0000,091D gg}gg N ALU_D+K[.21,D_ALU,J/P2NL38 *  GENERATE .2D




Z7-ESOAA=124.0 : DECMAL.MIC [600,1204]
: P1W124.MCR 6001204 ]
: DECMAL.MIC [600.12041

MICRO2 1L(03)
Decimal string

8 10

Decimal strin? 14-Jan-82 . Fiche 3 ~‘rame B10 Seguenc 530
“’sze%w 5:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 529
%8};’50 .TOC ' Decimal string : CVITP”
:20156 :CONVERT TRAILING NUMERIC STRING TO PACKED
;20157 ;ALGORITHM:
;20158 1. STARTING AT ‘CVTTP.INIT'® THE SPECIFIERS ARE EVALUATED
;20159 AND THE REGISTERS INITIALIZED. FIRST PART DONE IS SET.
;20160 THE SIGN-BYTE IS ADDED TO A TABLE-ADDRESS, TO GET ADDRESS OF
gg}g} : DEST=-SIGN=BYTE ("'T2P.11°".
;20163 2. THE MAIN LOOP CONSISTS OF TWO PARTS.
;20164 FIRST BYTES 'ARE REAP FROM THE SRC-STRING, AND PACKED INTO A
:20165 A LONGWORD (‘‘T2P.LO'"), UNTIL THE LONGWORD IS COMPLETE OR THE SRC-STRING
;20166 TS EXHAUSTED. THEN THE LONGWORD IS WRITTEN INTO THE
220167 vST=-STRING ("T2P.LONGO’), AND THE FIRST STEP IS REPEATED.
;20168 WHILE EADING 70NED BYTES FROM THE SRC-STRING, THEY ARE
;20169 CHECKED FOR CORRECT FORMAT, AND A RESERVED OPERAND FAULT IS TAKEN IF
.gg};? : THEY ARE NOT JN THE RANGE $0-39.
;20172 3. FINALLY, AFTER KEACHING THE END OF BOTH STRINGS, ('‘T2P.FIN1'",
20172 THE CONDITION CODES ARE SET AND THE GENERAL REGISTERS ARE 'OADED.
;20176 NOTE THAT EVEN THOUGH THE SIGN-BYTE COMES OUT OF THE TABLE,
.20175 H WE MAY CHANGE A -0 TO A +0, AND THE PREFERRED SIGNS (C OR D)
.Sg} ;(; : ARE ALWAYS GENERATED.
;20178 IF AN INTERRUPT OR MEMORY FAULT OCCUR, THE ORIGINAL
;20179 OPERANDS ARE SAVED IN GENERAL REGISTERS (‘BCD.SAVE'"),
,%g}g? H AND THE INSTRUCTION IS RESTARTED AT ‘'T2P.I1°".
;220182 THE OP-CODE IS 26
;20183 THE SEQUENCE OF OPERANDS IS:
.%8}315» : opcode srclen.rw, srcaddr.ab, tbladdr.ab, dstlen.rw, dstaddr.ab
;20186 ;STORAGE:
;20187 SRC-LENGTH IS STORED IN RC6, AND SAVED IN RCO
;20188 SRC-ADDRESS IS SAVED IN TO, STORED IN R1
;20189 ; DST-LENGTH IS SAVED IN RC1,STORED IN RZ2
;20190 DST-ADDRESS IS SAVED IN T1,STORED IN R3
Sg%gg : TABLE-ADDRESS IS SAVED IN RCS
;20193 ;STATE-REGISTER: .
;20194 :
;20195 ;INTRPT ;OVFLOW ; ;END OF ; ;1.WRIT ;SIGN ; M
;20196 H : s SRC H : : H :
;20197 H : : ; : : : :
;20198 H : : ; : : : :
;20199 :




C 10

22-ESOAA-124.0 : DECMAL.MIC [609,1204] Decimal str1n? -Jan-82 he 3 Frame C10 Se ce 531
: PTW124.MCR 600,1204] MICRG2 1L(03) 14-Jan-8 5:30 16 VAX11/780 H1crocode : PCS 01, FPLA OE, WCS124 Page 530
* DECMAL.MIC [606.1204] Decamat string : CVTT
: 20201  443:
:ggggg :ENTER HERE FROM D-FORK WITH SRC-LENGTH IN Q, DST-ADDRESS IN D
120204 CVTPT.INIT: ’
: 20205 ALU_Q.AND.K[.FFEO], :  TEST SRC-LENGTH
U 0443, 0019,2034,A180.F800,0050,0588 :58589 NBZZALU.VEC_O : DIVIDE IT BY 2
;20208 =00xxxxx’ !
:20209 ALU_ Q. OXT[BYTEJ CLK.UBCC. : CLOCK LENGTH FOR LATER USE
220210 RCCTO3 ALU ALu, :  SAVE SRC-LENGTH
220211 D_ALU,IDCT0I_D :  SAVE SRC-ADDRESS
lu 0588, 0803.,A03D.C180,3D80,0092.047E ;sgggg CALL,J/ASPC ~ . EVALUATE TABLE-ADDRESS
220214  =11xxsan’ :
120215 SC_SC-k[.1]
120216 ALO_D.RCETS3_ALU. : STORE ADDRESS IN RCS
lU 0SE8, 0001.003C.0580,F9A8,0084,A282 ;ggg}g J/T2P_10
220219 =C00x*1% ’
:20220 T2P.10: ALU_0-Q,RCLT6I_ALU, : INITIALIZE RC6 WITH NEGATIVE LENGTH
lu 0282, 001F,0001,0130,F980,0000,037E ;58555 CALE.J/SP ; EVALUATE DST-LENGTH
220223 =001x*1x" ’
220224 ALU_D.AND.KL.FFEOQJ, : STRIP OFF LENGTH-BITS
U 0292, 0019,0035.A180.F800.,0030,047E :ggggg N_ ARX.Z_TST,CALL,J/ASPC : CLOCK EXTRA BITS INTO PSL-Z-BIT
220227 =111x#12" ’
:20228 ALU_Q.0XTCWORD],Q_ AL : SAVE DST-LENGTH IN RC1
U 02F2, 0003,603C.C5C0,3D88,0000,0882 -20229 RCCT13_ALU, IDLTIICD.J T2P g :  SAVE DST-LENGTH AND ADDRESS

;20230 =:END ; H

R




D 10 |
ZZ-ES0AA-124.0 DECHAL MIC [600,1204] Decimal strin 14-Jan~82 . Fiche _ Frame D10 Se ce 532 ’
; P1W124.MCR 600,1204] MICRO2 1L(03) 14~-Jan~-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 531
: DECMAL.MIC [600,1204] Decimal string : CVITP
:%8%%} ;REENTER HERE AFTER A FAULT OR INTERRUPT
120233 T2P.I1: FE K[.143, +  SC GETS SRC-LENGTH-1,FE GETS 20.
120234 ALO_0-@-1,RCR2]_ALU, : INITIALIZE DST-LENGTH
{U 0BB2. 001F.0008.21B0.FA90,0104,6631 ;ggggg QK/RIGHT : DIVIDE LENGTH BY 2
:-20237 ; KRR ENENRRANEA R A EAARAAAEAARAANAAAAC AN AARRR AN
;20238 ; = Patch no. 090, PCS 0882 trapped to WCS 119A *
.38528 ;O NRNRRRAARARARAERRARRAARRARARRARRARANAR AR ARRRARL
120241 =Owsx ;
120242 T2P.X1: ALU_D+Q+1,RCR3]_ALU, : INITIALIZE R3 TO HIGH DST-ADDRESS
: 20243 Q_IBCTO], :  GET SRC-ADDRESS
U 0631, 001D,1A11,C1F0,2E98,0000.,00F9 :%8%2§ PSL €C?,CALL,J/BCD.FPD
U 0639, 0000,003C.8580,3C00,0000,0883 Zggszg ID[FPDAJ_D STORE MEMORY-FAULT ADDRESS (33)
:20248 ALU_Q+K[SCJ,RCR1I_ALU, *  GENEARATE HIGH SRC-ADDRESS
U 0883, 0019,2114,1D80.FA88.0200,080C ;ggggg VAK7LOAD,Z? : LOAD ADDRESS IN VA, TEST LENGTH
Zggggg =0 :BRANCH ON ALU 7-BIT ’
20253 o RCCT)J *  GET TABLE-ADDRESS
220254 T KC.A03, * BUILD CONSTANT AA
., 0010,8038,25C0,4128,0084, 680D .ggggg DEBYTEJ CACHE : READ TRAILING BYTE
120257 ALU_D. OXT[BYTEJ*Q.VAK/LOAD. * LOAD "-0EXED ADDRESS
;20258 SC_SC.OR.K[.AJ,
: 20259 LCCRCCT61.0_0, : GET SRC~LENGTH
001F ,8114,F5F8,F930,0284,2814 5852(1) z : TEST SRC~LENGTH AGAIN
120262 =0 'BRANCH ON ALU 2-BIT ’
: 20263 : :
;202 ALU Q+LC+1,
: 20265 RC[T6J ALU SGN/LOAD.SS,
;20266 STATE _K(.1 ; INITIALIZE STATE-REGISTER
. 0011,A010,0581, 4180, 1404, 5884 ,ggggg o[aerJ CACHE, J/T2P.2
120269 $TATE KL.103, ’
;20270 Q_R[R2],CLK.UBCC,
, OF00,003C.65C0,FA10,1414,6197 ggg;; D 0.J/ToP.LONG1 : WRITE O IN DST-STRING




ZZ*ESOM-‘I 24. 0
: PIW124 .MCR 600

MICRO2
* DECMAL .MIC teob 1204)

U 0B8B4, 0018,8000,1DD0,F800,0081,08R5

U 0885, 0019,AF20,A580,F930,0010,0902

U 0902, 0819,0134,CD80,F800,0000,081C

U 0503, 0819,0134,CD80,F800,1400,C81C

ju 081C. 0000,003C,G180,F800,0000,0106

U 081D, 0813,1210,8581,FB30,0104,293E

U 093, 0000,003C.65C0,FA10,1414,2197

U 093F, 0018.0000,C5F8,FB80,0200,0908

: DECMAL .MIC [600,1204]
1204] 1L(03)
Decmal string

De

20273

2031 1

E 10

cimal strin 14-Jan=-82 Fich
14-Jan;82 5:30:16 VAX11/780 Microcode
T2P.2: ALU_D.OXTLBYTEJ-KLSCJ.
SC_FE.Q_DEC. CON :
ALU Q.XO0R.K[.603, :
CLK-UBCC ,BYTE,
LC _RCLT63,BCDSGN? :
=10 -enwcu ON BCD-SIGN-NIBBLE
12P.3: ALU_D.AND.KL.F0I.D _ALU, :
Z’ J/T2P.4
STATE _STATE+1, ‘
ALU_D-AND.KL.F01,D_ALU, ;
22, J/T2P.4
=0 ;eamcn ON ALU Z-BIT ’
T2P.4: J/Rsvopa :
T2P.5: FE _SC.O0R.KL.CJ, :
ALD_0+LC+1,SGN/LOAD.SS,
LAB chnéj ALU,
EII.U".J/TZP 6 :
=1110 amcu ON SGN SRC ’
T2P.6: STATE STATE.OR.KL.10].

Q_RCR2],CLK.UBCC,J/T2P.LONG1

S

®e %o

T2P.7: VA_LA-KL.13,
LCRCLT6IERT ALU, N
o _0,J/12P.L10

.
' [

e 3 Frame E10

Sequence 533
+ PCS 01, FPLA OE, W(CS124 Page

SC GETS 20.
TEST DECIMAL CONSTANT
TEST DECIMAL SIGN

STRIP OFF SIGN-NIBBLE

STRIP OFF SIGN-NIBBLE

INVALID SIGN-BYTE
FE GETS 28., SC KEEPS 20.

SWAP SIGN-BYTE INTO HIGH BYTE
BRANCH ON SIGN OF SRC-LENGTH

SET END-OF-SRC-BIT OF STATE
GET DST-LENGTH

i 222t st d g2 s ettt sstits st isisssstssdsds sy

* Patch no. 040, PCS 093E trapped to WCS 1174 =

AERAARARRRARAN AR A RRRAARNARRAAAAAAARNRANARANRE NN

UPDATE AND LOAD SRC-ADDRESS
GET SRC-LENGTH

532




22-ES0AA-1264.0
: P1W124 MCR 600. 1
: DECMAL.MIC £600. 12042

U 094C.

U 094D,

U 094E,

U 094F,

U 0909,

U 0908,

0D00,0F3C,65C0,FA10,1414,2195

0000,0F3C,01C0,FA10,0010,0195

0D0O0,0F 3C,F1F8,F800,0084 ,6921

0D18.0F00,05F8,FBB0,0381,0909

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

0011,8210,11€1,4330,0195,A94C

; DECMAL.MIC [600,1204]
204 MICRO2 1L(03)
Dec1mal string

20349

=1100
T2P.LO:

T2P.L00:"

=01
T2P.L1:
T2P.L10:°

F 10

Decimal strtn? 14-Jan-
14-Jan-82 5:3

an-82
0:16 VAX11/780 Hacrocode :

e 3 Frame

F
PCS 01, FPLA OE, UCS134

sMAIN LOOP FOR READING 8 BYTES FROM SRC~STRING

sEXPECTS RC6==SRC~LENGTH
:EXPECTS LA‘R1°SRC-ADDRESS+1
EXPECTS FE=28,5C=28-4* (#OF BYTES

BRANCH ON SC NE 0 AND SS-BIT

o _DAL. sc

RCR2],
STATE STATE oa.xt 103,
Z0NED? LJ/T2P .LONGO

.o

AXE XY E TR X1

D_DAL
Q R[RZJ CLK.UBCC,
ZUNED’.J/TZP LONGO

LX)

SC,
st K[ FFFCJ
zoﬂeov,J/TZP END OF .SRC :

LA-KC.1],
LC Rccm:lm _ALU,
FE sc SC_FE
AL.SCoa 0,
ZMD".J/TZP L1
“BRANCH ON LEGAL ZONED BYTE

J/Rsvopn :

e

ALU_Q+LC+1,SGN/LOAD.SS,
LAB_ ~“R1ERCLT6] ALU,
Q_D.DLBYTE]_CACHE.
FE_SC-K[.437CLK.UBCC,

SC_FE,
EA[U’ J/T2P.LO

Ve Ve So Ve N,

READ)

SHIFT DATA INTO PLACE

SET END-QOF-STRING-BIT
TEST LAST BYTE

SHIFT DATA INTO PLACE
TEST LAST BYTE

END OF STRING, NOT LONG
UPDATE AUDRESS

SWAP SC(28.) WITH FF(BYTE-COUNT)
SHIFT DATA INTC PLACE
TEST FOR LEGAL ZONED BYTE

ILLEGAL ZONED BYTE

LOAD ALUK15> INTO SS

GET SRC-ADDRESS, UPDATE COUNT
READ NEXT SRC-BYTE

UPDATE AND CLOCK BYTE-COUNT
MOVE SHIFT-COUNT(=28) INTO SC

Page 533




U 0195,

ju 0197,

{u 0187,

U 01F7,

U 033cC,

U 033D,

27-ESOM=124.0 : DECMAL.MIC teoo 1204
: PTW124.MCR 60012041
: DECMAL.MIC [600.120%1

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

0079,2015,01C0,F898,4092,0E59

0003,163C.,C1F0,2E80,0030,035C

0018,0€00,1180,FA98,1404,2C06

0F19,2014,01F8,FA90,0180,C93F

0F19,2014,01F8,FA90,0000,093E

Decimal strin
RO2 1L(03)
Decmal string

G610

14-
TémJan-B2 ?5 30:16

-Jan=82 he 3 Frame G10 Se
VAX11/780 H1crocode

: PCS 01, FPLA OE, WCS124

T2P.LONGD: SENTER HERE AFTER ASSEMBLING A COMPLETE LONGWORD
sTHIS ROUTINE WRITES LONGWORD IN D INTO DST-STRING
J/Rsvom : ILLEGAL BYTE

=00*»*11]

T2P.LONG1:

LA_RACR3) ; GET DST-ADDRESS
ALD_a+kT.83. :  INCREMENT LENGTH
SHF7ALU.DT, LONG, : DIVIDE BY &4 TO MAKE MASK
QK/SHF ,SC_ALU, > LOAD MASK IN SC
CLK.UBCC,SIGNS?, . TEST LENGTH AND DATA
INTRPT. STROBE, . STROBE FOR INTERRUPTS
CALL,J/WRITET : CALL WRITE-BCD ROUTINE
=O1ttt11. ’

Q_IDpCTO03, : GET SRC~ADDRESS
Atu ow R[ROJ _ALU, : CLEAR RO

T. : CLEAR PSL N-8IT
s'rArer-zv : TEST FOR END OF SRC~STRING
J/T2P.FINT

=11%ax11’ :

STATE sure OR.KC.41, ; SET 1.WRITE BiT

RIR3]_LA—K[.43, : UPDATE DST-ADDRESS

asu/mrenkum J/TP.FIN2 : TEST FOR INTERRUPT REQUESTS
=10  :BRANCH ON END-OF-SCR-BIT OF STATE

T2P.LONGS: ’

RER21_Q+K[.8], : UPDATE DST-LENGTH

SC_SC¥1. FEK/LOAD . LOAD SC AND FE WITH 28
_0.p_ 0.J/T2P.7

ACR23 _Q+K[, 8], * UPDATE DST-LENGTH

Q_0.020. JITPL6 : NO MORE INPUT-DATA

535
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ZZ-ESOAA=126.0 ; DECMAL.MIT L[6CO
: PIW124 .MCR 600,1204]

MICRG2
* DECMAL.MIC £600,1204)

U 0921, 0000,003C,0180,F800,0000,0106
U 0923, 0000.003C.0180,F800,0080,E886

U 0886, 0D00,003C,65C0,FA10,1414,2197

{u 035C, 000C,1638,eDC0,F888,0084,633C

[u 035D, 0000,173C,7980,F800,14064,488D
U 0C06, 000C,1638,EDCO,F888,0084,633C

U 0C07, 0000,003C,418C,F800,1404,6033

1204]
1L(03)
Decimal string

Decimal strin?
14-Jan-82 15:30:16
: CVTTP

;20389
;20390
: 20391
;20392
;20393
; 20394

+20395
- 20396

=01

T2P.END.OF . SRC:

H 10
14=Jan

-82 Fiche 3 Frame H10
VAX11/780 Microcode :

S
PCS 01, FPLA OE, WCS124

sENTER HERE IF LESS THAN A LONGWORD REMAINS OF SRC-STRING.

-BRANCH ON LEGAL ZONED BYTE

J/RSVOPR
SC_NABS (SC-FE)

STATE_STATE.OR.KL.101,
Q_R[R2],CLK.UBCC,
DDAL.SC,J/T2P.LONG1

-
[ 4 [ 4

A RE TR YN YR Y X

sENTER HERE IF DST=STRING IS FULL

=1%0  :BRANCH ON END-OF-SRC-BIT OF STATE
T?P'F1~1é LB.SC_K[.18],LA_RACR1], ;
§TATE7-z?,J172P.LU~G3 ;
ETATE_STATE.ANDNOT.K[.303, :
§1A153-0?,J/rm11 ;
=110 :BRANCH ON INTERRUPT REQUEST '
T2P.FIN2: g

Q LB,SC k[.1B8].LA RA[R1],
STATE7-%?,J/T2P.LONG3

STATE_K[.80].
J/SAVE.BCD

Ve e Be %e Ve v

GET READY TO RIGHT-ADJUST DATA

SET END-OF-SRC-BIT OF STATE
GET DST-LENGTH
RIGHT-ADJUST DATA

GET SRC-ADDRESS
TEST END-OF-SRC-BIT OF STATE

CLEAR BITS 4 AND 5
TEST SIGN-BIT OF STATE

GET_SRC~-ADDRESS
TEST END~OF~SRC-BIT

SET INTERRUPT-BIT OF STATE
SAVE CONTEXT

36
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CVTTP=-INSTRUCTION.

ZZ-ESOAA-124 0 . DECMAL.MIC [600,1204] Decimal strIn? 14-Jan-~-82 he 3 Frame [10 guence 537
: PIW124 MCR 600,1204] MICRO2 1L€03) 14-Jan-82 5:30:16 VAX11/780 Mlcrocode : PCS 01, FPLA OE, W(S124
: DECMAL.MIC [600.1204] Decimal string : CVT

:%82%} .TOC ' Decimal string s CVTSP''

:20623 couvenr LEADING SEPARATE NUMERIC TO PACKED

220424 :ALGORITHM

;20425 1. STARTING AT "°CVTSP.INIT'' THE SPECIFIERS ARE EVALUATED
220426 AND THE REGISTERS INITIALIZED. FIRST PART DONE IS SET.
;20627 THE SIGN-BYTE IS READ AND DECODED ( I.E 28 OR 20 FOR +
;20428 AND 2D FOR =) ('S2P.2'").

220629 THE REST OF THE xmmucnou USES CODE SHARED WITH THE
204

. .
L4 [ L4

-
Ve NeNe N,

Ve Ve e ™
Qe %o Ve N,

. .
[ 4 [ .

20431
32 2. THE MAIN LOOP CONSISTS OF TWO PARTS.
120433 FIRST BYTES ARE READ FROM THE SRC-STRING, AND PACKED INTO A
220434 A LONGWORD ('‘T2P.L0'"), UNTIL THE LONCWORD IS COMPLETE OR THE SRC-STRING
120435 IS EXHAUSTED. THEN THE Louwo IS WRITTEN INTO THE
120436 > DST-STRING (' 'T2P.LONGO'"), AND THE FIRST STEP IS REPFATED.
120437 WHILE READING ZONED BYTES FROM THE SRC-STRING, THEY ARE
120438 CHECKED FOR CORRECT FORMAT mo A RESERVED OPERAND FAULT IS TAKEN IF
'58228 ; THEY ARE NOT IN THE RANGE 3$0-3
120441 3. FINALLY, AFTER REACHING THE END OF BOTH STRINGS. (''T2P.FIN1'®,
;ggzzg : THE CONDITION CODES ARE SET AND THE GENERAL REGISTERS ARE LOADED.
. »)
120444 IF AN INTERRUPT OR MEMORY FAULT OCCUR, THE ORIGINAL
120645 OPERANDS ARE SAVED IN GENERAL REGISTERS (*BCD.SAVE™,
:58229 : AND THE INSTRUCTION IS RESTARTED AT 'T2P.I1'".
220448
120449 :STORAGE:
120450 TO HAS LOW SRC-ADDRESS.
120451 T1 HAS LOW DST-ADDRESS.
120452 RCO HAS LOW SRC-LENGTH
120453 - RC1 HAS DST-LENGTH
120454 R1 GETS HIGH SRC-ADDRESS
120455 R2 GETS NEGATIVE DST-LENGTH
120456 - R3 GETS HIGH DST-ADDRESS
:ggzgg : RC6 GETS NEGATIVE SRC-LENGTH
120459 0P-CODE IS 09
120460 - MNEMONIC IS CVTSP
120461 THERE ARE NO INSTRUCTION DEPENDENT OPERATIONS.
:58225 : STATE-REGISTER:
120464 - INTRPT :OVFLOW :END OF ; ;1. ;SIGN
;20465 :SRC JWRITE

We®e %e Ve Ve N

120469




U 04C1,

U 0283,

U 0293,

U 02F3,

U 0888,

J 0889,

U 0632,

U 063A,

72-ESOAA=124.0
: PTW124.MCR 60012041
: DECMAL.MIC [600.12041]

0019.6024,8080,F800,0050,0283

0003,A03D,C180.,3080,0082,037E

0019,0035,A180.,F800,0030,047€

0003.A03C,C5C0,3D88,0000,0A28

001D.0010.C1F0.2E98,0000,0889

0€01,203C,7D80,F800,0304,6632

0019.1A11,1080,FB88,0000,00F9

0F13,0008,8580.%*<70,0000,088A

; DECMAL.MIC [600,1204]
MICRO2 1L€03)
Decvmal string

Dec1mal strin

4-Jan-82
: CvT

4C1:

CVTSP.INIT:

=000%*11"

:OO]tt]t
ALU D.£D.KL.FFEO],

[ ] T o
CALL ,J/ASPC
:111**1*

ALU_Q.ANDNOT.KLC.1F],
N&Z -ALU.VEC_0,WORD

ALU_Q.OXTCBYTE],
RCLTO] _ALU,SC_ALU,
IDCT0IZD

CALL. J7SPEC

ALU 0 OXTCBYTEJ,RCLT1] JALU,
Ibtr1j _D,J/S2P.1

iR T
:S2P.1:

S2P.10:

=0xxx

S2P.2:

S NOW PART OF RESTART-ROUTINE
EEQTE.K[ZEROJ.QK/RIGHT.

ALU_D+a+1,RIR3]_ALU,
a_IBCTO)

VA_Q
FEUKf.18].

ALU D+K[SCI+1,
LC_RCLT1I8RY ALU
CAtL PSL.CC?5J/8CD.FPD

ALU_0-LC-1,RCR2]_ALU,
IDCFPDAI_D,D_O

'

? -Jan-82 . Fiche
5:30 16 VAX11/780 Microcode :

LR XA TR X LI TR TR XN X)

Ve %o Ny

Ve Ve V. 80y 8,

L X}

(X PR N P ¥

3

J10 guen
PCS 01 FPLA OE, WCS124 Page 537

TEST SRC-LENGTH

ISOLATE LENGTH

SAVE LENGTH IN SC AND RCO
SAVE SRC-ADDRESS

EVALUATE DST-LENGTH

TEST DST-LENGTH
“AND’* RESULT INTO Z-BIT
EVALUATE DST-ADDRESS

SAVE DST-LENGTH
NEED Q@ O-EXTENDED
SAVE DST-ADDRESS

INITIALIZE STATE, DIVIDE LENGTH 8Y 2
GENERATE HIGH DST-ADDRESS

GET SRC-ADDRESS

LOAD LOW SRC~ADDRESS

FE GETS 2¢4.

GENERATE HIGH SRC~ADDRESS

SET FPD, TEST FOR LEGAL LENGTHS

INITIALIZE DST~LENGTH
LOAD FPD-ADDRESS




U 0BBA,
U 0888,
lu ossc.

{u 0820,

U 0821,

U 0824,

U 0825,

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

0019,8000,1D81,4180,0081,0888

0819,8020.,7580,F930,0010,088C

0819,8120,8980,F800,0010,0820

0019.8120,D580,F800.0010,0824

0F13,1210,1181,FB30,0104,893E

0F00,013C.0180,F800,0000,081C

0000,003C,0980,F800,1404,6821

: DECMAL.MIC [600,1204]
MICRO2 1L03)
Decimal string

Decimal strin
14-Jan-82

.
.

S2eP.7:

S2P.5:

? 4~Jan-82
5:30: 16

ocaer:l CACHE,
ALU_D-KTSC],RCLT6] _ALU,
g(csngle.w.ss.

ALU_D.XOR.X[.201,
p_ALU.,CLK.UBCC.
BYTE,LC_RCLT6]

ALU D.XOR.KC.D],D_ALU,
CLK <UBCC,BYTE,2?

BRANCH ON ALU Z-BIT

ALU D.XOR.KC.6],
CLK UBCC,BYTE,2?,4/52P.5

FE SC+K[.4],
ALO_0+LC+1,SGN/LOAD.SS,
LAB_R1ERCLT6]_ALU,

D_ 0JEALU?,J/T2P.6

'amwcu ON ALU Z-BIT

D_0.22,J/T2P.4

STATE KC.23.
J/SZP 7

Fiche
VAX11/780 Microcode :

Se®p 8y g 0, (YA PE TR TR I TN

TR

Se

e venve Ny

3 Frame K10

S
PCS 01, FPLA OE, WCS124

READ SIGN-BYTE
D HAD O

LOAD SS WITH SIGN

SC GETS 2.

COMPARE IT WITH SPACE
GET NEGATIVE SRC-LENGTH

COMPARE SIGN-BYTE WITH “X 2D
TEST PREVIOUS COMPARISON

COMPARE WITH “X 28
TEST PREVIOUS COMPARISON

FE GETS 2B., SC HAS 24.

UPDATE NEGATIVE SRC-LENGTH
GET SRC-ADDRESS

TEST LAST COMPARISON
NEGATIVE STRING

539
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L10

2Z-ESO0AA-124.0 DECHAL MIC [600,1204] Decimal stm ? 4-Jan-82 Fiche 3 Frame L10 Se ce 540
; PIW124.MCR 600,1204] MICRO2 1L(03) 14~Jan-82 15:30: 16 VAX11/780 mcrocode : PCS 01, FPLA OE, W(CS124 Page 539
: DECMAL.MIC C600. 1204 Decimal string : ADDP4,” ADDP6, SUBP4, SUBP6

.%822? .T0C " Decimal string : ADDP4, ADDP6, SUBP4, SUBP6''

.228?[:% SROUTINE TO ADD OR SUBTRACT TWO PACKED STRINGS, WITH 4 OR 6 OPERANDS.

;20544 :ALGORITHM:

;20545 : 1. THE SPECIFIERS ARE EVALUATED, AND THE REGISTERS ARE INITIALIZED

;20546 STARTING AT ‘ADS.IN’‘. FIRST PART DONE-FLAG IS SET (°'ASI6’").

20547 NOTE THAT THE CODE IS SHARED BETWEEN THE FOUR INSTRUCTI(NS.

: 20548 AND ONLY WHEN NECESSARY ARE DIFFERENT PATHS TAKEN BY

%8?‘508 : BRANCHING ON IR<0> (4 OR 6 OPERANDS) AND STATE<3> (ADD/SUBTRACT).

;20551 2. THE MAIN LOOP STARTS AT 'ADS.EN’'‘, AND CONSISTS OF

;20552 . SEVERAL STEPS:

: 20553 A. READ LONGWORD OF 1. STRING (''ASO'"),

;20556 USING ‘' READ-BC "-SlBRw TINE.

220555 B. READ Lmb OF 2. STRING (''AS1'),

;20556 USING °*READ-BCD' -ROUTINE OR ’READ-BCD-UITH

;20557 WRITE-CHECK' -SUBROUTINE, DEPENDING ON

;20558 NUMBER OF OPERANDS.

;20559 C. IF THIS IS FIRST PASS THRU THE LOOP, THE SIGN-NIBBLES

;20560 ARE TESTED, AND USED TO DETERMINE UETHER AN ADD OR

20561 SUBTRACT SHOULD BE DONE (' FIRST.ADDSUB'").

;20562 D. THEN THE ACTUAL ADD (“'ADD1'") OR SUBTRACT (‘‘suB1’'")

: 20563 TAKES PLACE.

564 E. THE RESULTING LONGWORD IS WRITTEN INTO THE

;20565 DEST-STRING USING ‘WRITE-BCD'-SUBROUTINE (*'AS3'").

;20566 ALL THE REGISTERS ARE UPDATED, I.E. ADDRESSES

:20567 ARE DECREMENTED, AND LENGTHS ARE INCREASED (''AS4’")

20568 G. A TEST IS MDE FOR OVERFLOW ('‘AS8'".

;20569 THIS TEST IS QUITE COMPLEX BECAUSE WE MAY BE DOING

;20570 ; THE SUBTRACTION THE WRONG WAY, (I.E. SUBTRACTING

;20571 A LARGER NUMBER FROM A S'MLLER mE) IN WHICH CASE THERE

ggg;% : WOULD BE NO OVERFLOW IF LEFT~OVER DIGITS ARE ALL 9°'S.

;20576 3. AFTER REACHING THE END OF ALL STRINGS.

;20575 WE LOAD THE GEMNERAL REGISTERS AND SET THE CONDITION

;20576 CODES (''ASF1'%).

20577 : A CHECK IS MADE TO SEE IF THERE IS A BORROW

;20578 OUT OF THE LAST DIGIT, IN WICH CASE THE DEST-STRING

58;5;3 ; NEEDS TO BE NEGATED ("NEGATE'"

4. IF A FAULT OR INTERRUPT HAPPENS DURING THIS INSTRUCTION,
THE CURRENT STATE OF THE OPERANDS ARE BACKED UP IN THE
GENERAL REGISTERS f''ADS.MEMORY.FAULT'").

THE INSTRUCTION IS RESTARTED AT °‘‘ADS.EN'".

N
(=4
W
Co
N
TR YR

20584




2Z-ESOAA-124.0 . DECMAL.MIC [600,1204]
: P1W124 .MCR 600,1204] MICRO2 1L€03)
: DECMAL.MIC [£600,1204] Decimal string

U 03CA, 0803,603D,C180,3080,0000,037E

U 03DA, 0019,2035,A180,F800,0050,047E

U 03FA, 0803,78B3(,C580,3D88,0000,01ED

Decimal strm? -82 iche 3 Frame M10
14-Jan-82 15:3 VAx11/780 Mi crocode
: ADDP4, ADDP6 SUBP4, SUBP6

Sequence 541

PCS 01, FPLA OE, W(CS124 Page

;20585

;20586 ST(RAGE :

: 20587 RO=R5 ARE USE) TO HOLD LENGTHS AND ADDRESS.

20588 RC7 IS USED FOR OVERFLOM.

:20589 RC6 IS USED TO HOLD FIRST OPERAND,WHILE READING SECOND
;20590 DST-LENGTH IS SAVED IN R15 IN CASE STRING HAS TO BE NEGATED
228;3} H OR SIGN CHANGED

;20593 MNEMONICS AND OPCODES FOR THE & INSTRUCTIONS ARE:

;205946 ADDP4 ., 20

;20595 ADDP6. 21

;20596 SUBP4 , 22

;20597 SUBPG,23

;20598 CCK/INST DEP CLOCKS THE C-BIT IN THE PSL FROM ALU-CARRY,
;20599 CLEARS V, LEAVES Z AND ( UNCHANGED

:2 06006001 H ALU/INST.DEP IS '‘A-B-BORROW'’

M g&g% STATE-REGISTER:

;20606 INTR: ;OVFL: ;ALL-9 :NEGATE ;ADD/ ;1.TIM ;SON: ;CARRY: ;
;20605 : :0=9'Ss . : : : : :
;20606 ; ;1= ; ; : : : :
;20607 : : H . H : : :
;20608

: 20609

:20610 3CA:

582}}_ ADS.IN: 'ENTER HERE FROM C-FORK, WITH LENGTH IN Q,_ADDRESS IN D
;20613 ALU Q. OXT[UCRDJ RCCTOJ_ALU, ; SAVE LENGTH INRC O
;20614 IDCT03 D.D_ALU, ; SAVE ADDRESS IN IDLTO]
;20615 CALL, J7SP£t : EVALUATE 2. LENGTH
;20616 : :

:20617 3DA:

: 20618 ALU_Q.AND.K[.FFEOQ], ; STRIP OFF HIGH BITS
.g%;g N&Z _ALU.VEC_0,CALL,J/ASPC ;. EVALUATE 2. ADDRESS

: 20621 3FA:

;20622 ALU_0Q.0XTCWORD],RCLT1]J_ALU, : SAVE 2. LENGTH

: 20623 IDL'T‘IJ ;s SAVE 2. ADDRESS
;20624 D_ALU, IRO’ JZADS. I1 : 2 OR 3 OPERANDS?

;20625 :

540




22-ES0AA-124.0
: PIW124.MCR 600
- DECMAL.MIC [600.

U 018D, 001F,2008,1980,FAF8,1404 ,6BBE

U 018F. 0019,0035,A180,F800,0030,037E

U 019F, 0803.403C,1980,F998,1404,6590

U 0590, 061F,2009,D180,3EF8,0000,047E

[u 05F0. 001D.0010,D1F0,2EA8,0000, 088D

U 088D, OC1F,0008,0180,FAAQ,0000,0BBE

; DECMAL.MIC (600,12041]
1204] MICRO2 1L(03)
12041] Decimal string

: 20626
;20627
520628

Decimal strwn?
14=Jan-82 15:3

: ADDP4, ADDP6 SuBPé,
'BRANCH ON LOW BIT OF OP-CODE

=01101
ADS.I1:

=011

=11

iéggettt'

X

3 Fra.2 N10 Sequence 542

82
VAX11/780 H1crocode PCS 01, FPLA OE, WCS124
suBP6

§TATE _KCZERO]
ALU_0=D-1,R[R151_ALU.LONG,
J/ASIB

CLEAR STATE-REGISTER
STORE NEGATIVE LENGTH

ﬁw.ﬁé[.rrem,
CALL, J/3PEC”

TEST 2. LENGTH
AND IT INTO 7-BIT
EVALUATE 3. LENGTH

ALU_D.OXTCWORD],
RCLT33_ALU,D_ALU.
STATE_RLZERO] “

O-EXTEND 3. LENGTH
STORE IT IN RC3 AND D
CLEAR STATE-REGISTER

Ve Ve N By NNy N, Ny 0,

ALU_0-D-1,R[R15]_ALU,
DK/RIGHT,

IDLT4] D,

CALL J7ASPC

SAVE DST-LENGTH IN R15
DIVIDE DST-LENGTH BY 2
SAVE LENGTH

EVALUATE DST-ADDRESS

LA N T TN XY

:11ttttt

ALU_D+Q+1,R[RS] ALU,
Q_ IBCT4],3/7ADS.12

GENERATE HIGH DST-ADDRESS
RETRIEVE DST-LENGTH

=;END
ADS. 12: ALU 0-Q-1.D_Q,R[R4] ALU,
ASI5

J/

Ve B, 8y 8y

INITIALIZE R4 WITH DST-LENGTH
RETRIEVE LENGTH

.
4

Page 541




811

ZZ2-ESOAA=-124.0 ; DECMAL.MIC [600,1204] Decimal str)n? n=-82 Fiche 3 Frame B11 Sequence 543 :
: P1W124.MCR 600, 1204] MICRO2 1L(03)  14-Jan-82 15:3 ANVAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 542
: DECMAL.MIC (600,1204] Decimal string : ADDP4, ADDP6 SUBP4, SUBPG

;20653 ASIS:
:20654

ALU_D.AND.K[.FFEO], CLOCK DST-LENGTH

LYE N TR X

:20655 N ARX.Z TST, AND IT INTO Z-BIT
U 0BBE, 0019.,0034.,A180,F%900,0030,08C0 58?36 LC_RCLTO] GET 1. SRC-LENGTH
Ezoess ;
20659 ALU LC,D_ALU, : D GETS 1. SRC-LENGTH
U 08C0. 0810.0038.C1F0.2C00.0000,08¢1 .2066020661 (13 * Q GETS 1. ADDRESS
20662 :
20663 ALU 0-0-1 RCROJ_ALU, LONG, : STORE LENGTH IN R2
U 0BC1, 061F,2008,0180,FA80,0000,08C2 ;506606645 DK/RIGH : DIVIDE BY 2 TO GET BYTE-COUNT
E 0666 H
:20667 ALU_D+0+1 :  GENERATE HIGH SRC-ADDRESS
120668 LC Rccmim _ALU, : GET 2. LENGTH, STORE 1. ADDRESS
U 08C2, 001D,0010,C5F0,2F88,0000,08C4 ;ggggg a_InC > GET 2. ADDRESS
120671 ;
120672 ALU KL.93.D _ALU.LEFT,
U 0BC4, 0838.1A38.0880,F800,0000,02E8 g%;:z SI/PUL~.PSLTCC? : GENERATE ID-BUS- AUDRESS .13

220675 =10%+  ;10*~ ; BRANCH ON PSL<Z> C AND V ARE CLEAR

U G2E8, 0007,003C,0180.F800,0000,0106 ;g%;g J/RSVOPR * ILLEGAL STRING-LENGTHS
120678 211 :
120679 ASI6:  ALU_0-LC-1,RLR2]_ALU,
;20680 IDCFPDA] _D. : LOAD FPDA WITH ADDRESS 13
U 02EC, 0013,0008.8580,3E90,2400,08C5 .g%; SET.FPD s SET FPD-BIT OF PSL
:20683 =;END ; :
J 0BC5, 0050,0038,01C0,F800,0000.,08C6 %82315’ D_Q,ALU_LC,Q_ALU.RIGHT : GET 2. LENGTH
120686 :
;20687 ALU D+Q+1,R[R3]_ALU, ; GENERATE HIGH 2. ADDRESS

L 08C6, 7. N,0010,0180,FA98,0000,02AB ;20688 J/ADS.EN ; ENTER MAIN LOOP




U 02AA9

U 02AB,

U 02BA,

lu 092A,

U 0928,

U 093A,

7Z-ESO0AA=-124.0
;. PIW124.MCR 600
. DECMAL .MIC [606 1204]

U 0938.

0040,003D,18C0,FA00,0084,6BCE

0840,803C,0180,FA00,0010,0924

0040,003C,0CC0,FA10,0084,64CD

0819,9815,0080,F888,0010,0AF7

0040.803(,C1C0.3€10,0010,093A

0819,R815,0080,F898,0010,0AF5

001F,17146,01D0,F800,0104,6953

: DECMAL.MIC [600,1204]
1204] MICRO? L3
Dec1mal string

Decimal strtn? 14- Jan=-82
14-Jan-82 15:3
: ADDP4, ADDP6 SUBPS4,

=0=x=10
ADDSUB:

ADS.EN

ASZ:

cn

;0*%10

ALU_RCROJ,
Q_ALU.RIGHT,SI/ASHR,
sl' KCZEROJ,CALL ,J/REG.ADJ

s 011
ALU_RCRO],
D7A[U -RIGHT ,BYTE,CLK.UBCC,

s 1x%10

ALU_RCR2].Q ALU.RIGHT,
SI/ASHR,SC _RC. 3], 1/ASF1

;10
LA_RACR1]
ALD_p+KL.%53.

D_ALU, CLK.UBCC.BYTE,
ALU?,CALL . J/READO

211

IpCT03 D
ALU_| RERZj Q_ALU.RIGHT,
CLK-UBCC.BYTE

:10
LA_RACR3],ALU_Q+K[ .33,
D_ALU,CLK.UBCC,BYTE,
ALU?, CALL ., J/READOO

: 1N

FE_KL.8].

ALD o+o QK/DEC. CON,
STATEZ-0?,

J/AS2D

Fiche
VAX11/780 M1crocode
SUBP6

Qe VeV, 0,

LN TR N Y Ve Ve Ve Ve, LX)

LI PN N X

SeVaNe e,

3 Frame

1
PCS 01 FPLA OE, WCS124

BRANCH ON SS FLIP FLOP

FINISHED, SET CONDITION-CODES

GET LENGTH

CLEAR RO, LOAD R1 WITH ADDRESS

ENTER LOOP HERE
GET SRC-LENGTH

PART OF FINISH-ROUTINE

GET READY TO RESET REGISTERS

GET 1. ADDRESS
INCREMENT LENGTH
CLOCK IT

READ A LONG-WORD

SAVE DATA IN IDLTO]
GET 2. SRC-LENGTH

GET ADDRESS, TEST LENGTH

READ A LONGWORD OF 2.OPERAND

FOR USE IF 1. TIME
BRANCH ON 1.TIME ADD/SUB

guence 544

Page




D 11 ;
1Z-ESOAA-124.0 ; DECMAL.MIC [600,1204] Decimal strin 14-Jan-82 Fiche 3 Frame D11 Sequence 545 |
;. P1W124 .MCR 6001 204] Ml CROZ 1L(03) 14-Jan-82 5:30:i6 VA‘(11/780 M1crocode PCS 01, FPLA OE, WCS124 Page 544

; DECMAL.MIC [606 12041 Decimal string : ADDP4, ADDP6, SUBP4, SUBP6
;20726 <0011  :0011 ; BR ON 1TIME & A/S BITS/STATE
220727 AS20: Q@ IDLTO1.STATE FE. ; GET FIRST OPERAND, INITIALIZE STATE
;20728 ACU_ O(A) .N&Z_ACU.VEC_0, : SET Z-BIT, CLEAR (-BIT
;20729 IR2=1 ; TEST FOR ADD/SUB
U 0953, 0003,093C,C1F0,2C00,1450,6942 ;gg;gg J/FIRST ADDSUB
120732 ;0111 ;
220733 AS21:  ALU_D+Q,D ALU,LONG, : ADD THE 6'S TO OPERAND
U 0957, 081D,0014,C1FC,2C00,0000,08C8 ;gg;%lg Q_IBET03,J/ADD1 : GET FIRST OPERAND
120726 ;1011 :
;20737 ¢_IDLTO],.STATE FE, ; GET FIRST OPERAND, INITIALIZE STATE
;20738 ACU_ ow 'N&2Z _ALU. Ve _0. ; SET Z-BIT, CLEAR C-BIT
;20739 IR2=1 : TEST FOR ADD/SUB
U 0958, 0003,093C,C1F0,2C00,1450,6942 .-58;2(1) J/FIRST ADDSUB :
120742 SN ————;
;20743 Q_IpLT0], : GET 1. OPERAND
{u 095F, 000,003C.C1F0,2C00,0000,08C9 58;215' END J7SuB1 :




20783

E L

Page 545

22-ES0AA-124.0 ; DECMAL.MIC [600,1204] Decimal stran? n-82 3 Frame E11 Sequence 546
: PTW1264.MCR 600,1204] MiCRO2 1L(03) 14-Jan— 5:3 VAX11/780 M1crocode PCS 01, FPLA OE, W(CS124
: DECMAL.MIC [600.1204] Decimal string ADDP4, ADDP6 SUBP4, SUBP6
;20746 ADD1:  ALU_D+Q+PSL.C, ;s ADD THE TWO OPERANDS
;20747 D_ALU,QK/DEC. CON. : GENERATE DECIMAL CONSTANT
520748 SET. CC(LONG) : LOAD PSL CARRY BIT FROM ALU RESULT
U 0BC8. 081D,1B2C,01D00,F800,0070,096D .58;?8 IRO’.J/ADDZ ; TEST FOR 4 OR 6 OPERANDS
320751 SuB1: ALU DCINST.DEP]Q, E INST-DEPENDENT SUBTRACT WITH BORROW
220752 D_ALU,QK/DEC.CON, : D GETS RESULT, @ GETS 6°S
220753 SET.CC(LONG), : CLOCK CARRY-BIT
U 08C9, 081D,1B0C,01D0,F800,0070,096D .gg;gg 1IR0?,J/ADD2 : TEST FOR & OR 6 OPERANDS
I%g;gg =1101 E%m ON LOW BIT OF OP-CODE
U 096D, 081D,0000,0180.F800,9000,0140 Ezo;gg ADD2:  ALU_P-Q,D_ALU,J/AS3 ; DECIMAL ADJUST RESULT
:20760 D RERARARAAR AR ERE AN AR ARAARRARARRARARAARANEARAAA AN
;20761 ; =~ Patch no. 025, PCS 096D trapped to WCS 115C «
320762 ; AEARAREANRAXRAAAAEERRRARAARRAARNRAANNNNRRAARARARN
;20763 ‘
;20764 111 H
220765 ALU_D-Q,D_ALU, ; DECIMAL ADJUST RESULT
[U 096F, 081D,0000,0180,FA20,0000,08CA ;20766 LAB_R[R4] ; 6 OPERANDS
;20767 =;END
20768
220769 ; AR AERAAAAAAA AN REAARAANRARARAANRAARNAARRAARRAR
220770 ; ~ Patch no. 069, PCS 096F trapped to WCS 118F =»
.207;.1? ;I AR AANARAANAN RN RN AR AR RARNARNANENRRRARRRAAXARAS
;207
.%8;;2 DC.PA.69:
rU 0BCA, 0000,003C,0180,F8A8,0000,0140 %8;;2 I:A-RAERSJ.J/AS3 : SAVE A CYCLE BY MERGING THIS
220777 =100%%xx" ’
;20778 : H
;20779 AS3: STATE_STATE.ANDNOT.K[.10], ;s CLEAR NEGATE-BIT OF STATE
520780 INTRPT.STROBE, ; STOBE INTERRUPTS FOR LATER TEST
. 520781 ALU_LB,Q_ALU, BYTE ; GET DST-LENGTH
U 0140, 000C,8039,65C0,F800,5414,4C6B ;20782 CLK UBCC CALL J/WRITE ;  WRITE DST-LONGWORD




22-ES0AA=124.0
; P1W124 . MCR 60012041
: DECMAL.MIC [600.1204]

lu 0160,

U 0170,

[U 0446,

U 0456,

lu 01AD,
U O1AF,

U 018BF,

MICRO2

OFOC,0E39,1920,FA00,0084,6C26

0018,0000,1180,F8E8,0080,C446

000C,0€39,01C0,FA10,0000,0C26

0018,1800,1180,FA98,1404,21AD

0000,173C.0180,F800,0000,0977
000C,0039,01C0,FA20,0080,CC26

0018,1700,1180,FAA8,0000,0977

DECHAL MIC £600,1204]

1L€03)
Decimal string

F 11

Decimal str1n? -82 iche 3 Frame F11
14-Jan-8 5:3 VAX11/780 Mvcrocode PCS 01, FPLA OE, WCS124
: ADDP4, ADDP6 SUBP4, SUBP6
.%8;%; sRETURN HERE AFTER WRITING D IN DST-STRING
220786 =110%xxx’ ]
;20787 AS4: SC_K[ZERO],LAB_RLRO],Q_LB, s GET FIRST LENC: A
;20788 D 0. : CLEAR LENGTH-SUM
;20789 BEN/INTERRUPT : TEST FOR INTERRUPT REQUESTS
'%8;3? CALL ,J/UPDATE : UPDATE RO AND R1
220792 =111xxxx’
:20293 ALU_LA-K[C.4],SC_SC+1, ;. UPDATE SRC.1-ADDRESS
;20794 R(ST)_ALU, LONG
;20795 =.END
;20796 =0rxxx
;20797 DC.PA.25~
;20798 H
;20799 LAB RCR2]1,Q LB, ;. UPDATE RZ2 AND R3
:20800 CALL, J/UPDATE
. 20801 JaaAn H
;20802 RLR3] _LA-K[.4], :  SRC.2-ADDRESS
;20803 STATE" _STATE.OR. K[ 4], ; SET 1.TIME BIT
;20804 IRO’ : TEST 2/3-0OPERANDS
;20805 =.END :
:%8389 =01101 8?ANCH ON LOW BIT OF OP-CODE
;20808 STATES-O’.J/ASB ; TEST FOR ADD/SUB
;20809 ;011N :
;20810 LAB RCR4].Q_LB,SC_SC+1, ;s UPDATE DST LENGTH
;20811 CAL[ J/UPDATE
;20812 =111 :
;20813 R[RSJ LA-K[.4],LONG, : UPDATE DST ADDRESS
.sgg}§ END STATE3-O’ J/ASB : TEST FOR ADD/SUB

Sequence 547

Page 546




G 11
1Z-ESOAA=126.0 ; DECMAL.MIC [600,1204] Decimal strm? 82 iche 3 Frame G11 Se ce 548
: PIW124 . MCR 6001204 ICROZ 1L03) 14~Jan-82 715:3 VAX11/780 l‘hcrocode PCS 01, FPLA OE, WCS124 Page 547
; DECMAL.MIC [600,1204] Decimal string : ADDP4, ADDP6 SUBP4, SUBP6
;20816 =0111 ;0111 . BRANCH ON ADD/SUB-BIT OF STATE
U 0977, 0000,123C,0180,F800,0000,02AA :Zog}g AS8: EALU?,J/ADDSUB ; TEST FOR END OF ALL OPERANDS
+20819 ;1111 ;
+20820 LC RCLT7], ;s GET OVERFLOW DATA
+20821 ALD_0+Q,Q DEC CON, ; GET READY FOR OVERFLOW TEST
U 097F, 001F,1814,01D0,F938,0081,0983 ;20822 SC_FE, ALU s TEST FOR END OF DST
.ggg%z =;END
120825 =0011 ;0011 ; BR ON ALUCNEZ>, ON DST LEN AFT UPDATE
;20826 Q _Q+LC, s CHECKING FOR ALL 9°S INRC 7
U 0983, 0011,2214,01C0,F800,0000,0C15 .Sgg%g RUR".J/AS9 ; TEST FOR BORROW
+20829 ;0111 ;
U 0987, 0000,123C,0180,F800,0000,02AA gggg? EALU?,J/ADDSUB > NO OVERFOLW YET
:20832 ;1011 ;
U 0988, 0000,123C,0180,F800,0000,02AA ;38333 - END EALU?,J/ADDSUB : GO TO BEGINNING OF LOGP
120835
;20835 =101 2101 ; BRANCH ON PSL C-BIT
;20837 AS9: ALU Q-MASK-1,Q_DEC.CON, . GET MASK BIT FOR ADDING TO OVERFLOW
;20838 EALU k(.1 ; CLEAR EALU CC
jU 6C15, 0001,2008,05D0,F800,0014,6BCC :20328 CLK. uacc J/CHECK 9
20841 ;111 :
;20842 STATE STATE.OR.K[.20], : SET NOT-ALL-9-BIT
[U 0C17, 0000,123C,7580,F800,1404,22AA ;20843 EALU? ,J/ADDSUB
;20844 =;END
;20845 CHECK.9:: :
U 0BCC, 081D,0300,0180,F800,0000,07F8 %8329 ALU_D=-Q,D_ALU,(31? : DECIMAL ADJUST(NO NEED), TEST CARRY
120848 =0 ;0% BRANCH ON ALU €31
;20849 STATE STATE.OR.K[.201, NO LONGER ALL 9'S
U 07F8, 0000,123C,7580,F800,1404,22AA gggg? EALU?, J/ADDSUB
20852 J1x :
U 07FA, 0000,123C,0180,F800,0000,02AA ;20853 EALU?,J/ADDSUB ; RESTART LOOP
;20854 =:END
;2085
;20856 ; EAAAAARANAAN AR AAR AR RARAAANRAANRAAANNARRAANNNRAS
;20857 ; = Patch no. 089, PCS 07FA trapped to WCS 1199 =
20858 J RRERARARK AR AR AR RARAARAAARARRAAAAA AN ARANRR




12-ESOAA=124. o
: P1W124.MCR 600
- DECMAL.MIC [606 1204]

0963,

0556.

055E,

U 096A,

0C19,0F24,61C0,F800,1400,494A

. 0C19,0F24,61C0,FB800,0000,094A

0819,0F 24 ,6180,F800,0000,096A

0000,0F3C,0980,F800,1404,2962

0819,0024,6180,F800,1400,896A

0819,2026,6180,F800,0000,096A
081D0,0074,C1F0,2C00.0000,08(8

0001,2014,C1F0,2C00,0070,08C9

0C1F,1714,€100,3C00,0081,0556
0000,003C,0180,F800,1400,896A

: DECMAL .MIC [600 1204]
1204] CRO2 1LC03)
Decwmal string

;20859
- 20860
;20861
20862

2091 2

Decimal strm?
14-Jan-8 5:3

=10

FIRST.ADDSUB:
AL

=;END
=10

FIRST.O:

=;END

H‘I‘l

DP4, ADDP6 SUBP4, SUBP6

-82 he 3 Frame H11 Se
VAx‘H/?BO Mi crocode

nce 549
PCS 01, FPLA QOE, W(CS124

sENTER HERE AFTER READING FIRST TWO OPERANDS
cADD/SUB-BIT IS SET TO REFLECT OP-CODE

E?licgncn ON ADD/SUB BIT OF OP-CODE

U_D.ANDNOT .KL.FJ, H
Q_AL

D_Q7 U,
STATE STATE.ANDNOT.FE, H
B%?SGN".J/F IRST.O

ALU o ANDNOT .KC.FJ, :
D_N7Q _ALU,
Bl'osm".J/nRsr 0
.BRANw CH ON BCD-SIGN

ALU_D.ANDNOT .KC.FJ,D_ALU.
a%)SGN".J/ 2

STATE_STATE.OR.K[.23,
BCDSGN?

*BRANCH ON BCD-SIGN
$10-

ALU_D.ANDNOT .KL.F],D_ALU,
S'{?TE STATE+FE,J/P2

ALU_D.ANDNOT .KL.FJ,D_ALU,
J/ P2

aﬁucu ON ADD/SUB-BIT OF STATE
ALU_D+Q,D_ALU,Q_IDLTO03,
J/ABD1

AL
ALU_Q+MASK,
SET-CC(LONG) ,
Q_IDLTO3,

J75UB1

'-emw1 CH ON BCD=-SIGN

ID[TOJ D.D Q, :
ALUrom ,a EEC CON, :

SIMES-O" J/FIR1 ;
smre _STATE+FE,J/P2 :

Ve Ve %o % % v,

Ve Do ¢ Ve Ve

Se %o

Ve %e % v,

STRIP OFF SIGN-NIBBLE
CLEAR ADD/SUB-BIT OF STATE

STRIP OFF SIGN-NIBBLE
SWAP THE OPERANDS

STRIP SIGN-NIBBLE
POSITIVE

NEGATIVE
TEST THE OTHER SIGN

STRIP SIGN-NIBBLE
COMPLEMENT ADD/SUB

STRIP SIGN-NIBBLE

START ADD-OPERAT ION

FORCES_A_CARRY
SET C-BIT
GET 1. OPERAND

SAVE STRIPPED OPERAND IN TO
GET READY FOR ADD

TEST ADD/SUB BIT
COMPLEMENT ADD/SUB

Page 548




IZ-ESO0AA-124.0
: PTW124 . MCR 600,1204]

MICRO2
: DECMAL.MIC [600,1204)

U 0C26, 0019,2214,01C1,F8E8,0090,CC35

[u 0C27, 0000,003C,4180,F800,1404,2013

{u 0C35, 081D,0032,0581,F868,1404,4010

{U 0C37, 081D,0032,0581,F868,1404,2010

; DECMAL.MIC [600,1204]
1L(03)
Decimal string

20941

111
Decimal strln? -82 Fiche 3 Frame I11
14-Jan=-82 15:3

Se
VAX11/780 I'hcrocode : FPLA OE, WCS124

: ADDP4, ADDP6 SUBP4, SUBP6

PCS 01,

sROUTINE TO UPDATE POINTERS IN REGISTERS ADDRESSED BY SC
LPDATES CARRY-BIT OF STATE FR. o‘l THAT OF THE PSL-CARRY

=110 BRAN""LCH ON INTERRUPT REQUEST en (ADD/SUBTRACT ONLY)

UPDATE: ALU_Q+K[.8),R(SC)_ALU,LONG, UPDATE LENGTH
Q_ALU.SC sC+1.CLK-UBCC. POINT TO ADDRESS
SBN/LOADTSS ,ROR?, TEST CARRY-BIT
J/UPDATE . 1

;1
STATE STATE.OR.K[.801,
. END J/ADS.HEMY FAULT

=101 :BRANCH ON C-BIT OF PSL

2101
UPDATE.1:
STATE_STATE.ANDNOT.K[C.1],

LY TR N Y

SET INTERRUPT-BIT OF STATE
JOIN FAULT-ROUTINE

LI TR TR X

.y

CLEAR CARRY-BIT OF STATE

LAB_RTS(C), ;  GET ADDRESS

D_DTOR.Q, ; TEST FOR NEGATIVE
SGN/LOAD. SS. : LOAD SS WITH ALU<15>
Rﬂ%ﬁmo

STATE_STATE.OR.K[.1], : SET CARRY-BIT OF STATE
LAB_RTSC), : GET ADDRESS

D_D-.OR.Q, : TEST FOR NEGATIVE
SGN/LOAD.SS, ; LOAD SS WITH ALU<15>
RETURN10

=;END ; .

50
Page 549




Jn

[ 4

ZZ-ESOAA=124.0 . DECMAL.MIC [600,1204] Decimal stn’n? 14-Jan-82 . Fiche 3 Frame J11 Seguence 551
: P1W124 .MCR 600,1204] MICROZ 1L(03) 14-Jan-82 15:30:16  VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 550
: DECMAL.MIC C600,1204] Decimal string : ADDP4, ADDP6, SUBP4, SUBP
;20942 REG.ADJUST:
:20943 sROUTINE WHICH USES LENGTH IN REGISTER(SC) TO
%Ig *RESET ADDRESS IN REGISTER(SC+1).
120946 LAB_R(SC) ,ALU/A, AMX/LA, : GET LENGTH
fu 0BCD. 0040,003C,00C0,F868,0000,0BCE  :20947 Q_ALU.RIGHT,SI/ASHR : SIGN-EXTEND. DIVIDE BY 2
120949 REG.ADJ:" ALU_O(A) ,R(SC)_ALU, ’
U OBCE. 0003.,003C.0180,F8E8.0080.CBDO ;2026329 LONG,SC_SC+T : CLEAR LENGTH. GET ADDRESS
120952 REG.AD: LAB_R(SC) ’
U 0800, 0002.A03C,01C0.F868.0000,08D1 %g{ ALU_0.SxTEBYTE].Q_ALU :  SIGN-EXTEND LENGTH
Eggggg éLU bAm.R(so_ALu.LONG. *  SAVE STRING-ADDRESS
U 0BD1, 001C,0016,01C0.F8ES,0000,0010 3%25 RETURN10
20959 : ’
120961 SGN.CHANGE: ;ROUTINE TO CONVERT A -0 STRING TO A +0 STRING.
20962 ;EXPECTS LENGTH TO BE IN R15. ADDRESS IN R3 OR R5,
;20963 :DEPENDING ON LOW BIT OF OPCODE.
:'209655 ALU_RC™*5].0RNOT.KC.FFJ. ’
+20966 Q_ALU.RIGHT.SI/ASHR, : GET LENGTH, DIVIDE BY 2
U 08D2. 0058,181C,48C0,FA78.0000.098D  -20967 1R0? > TEST 2/3-OPERANDS
358398 =1101  :BRANCH ON LOW BIT OF OPERAND
220971 SGN.C1: LA RALR3]. : GET ADDRESS
;20972 D_KC.C], : GET DATA
U 098D, 0818,0038,8580,F898,0000,08D3 :583;2 J7SGN.C2
120975 SGN.C10:" ’
20976 LA_RALRS], : GET 3-OPERAND DST-ADDRESS
U 098F, 0818,0038,8580,F8A8,0000.08D3 g%g p_RC.C] * GET DATA
U 08D3, 001C.0008.0180,F800.0200,08D4 Eggggg SGN.C2: ALU_LA-Q-1,VAK/LCAD * GET ADDRESS OF SIGN-BYTE
120981 DC.PA.79:
120982 : ;
:20983 ALU_K[ZERO1,N&Z_ALU.VEC_O, . SET Z-BIT, CLEAR N-BIT,C.V
U 08D4, 0018,8038,1980,3000,0050.0829 0984 CACRE_DLBYTE],J7F INI8 : WRITE +0




x 1

ZZ-ESOM-124.0 : DECMAL.MIC [600,1204] Decimal strin? 14-Jan-82 iche 3 Frame K11 nce 552
- PTW124 .MCR 600..1204) MICRG2S 1LCO3) imdanch 15:30:16 ~ "VAX11/780 Microcods : P01, FPLA OF. WCSII4" age 551
: DECMAL.MIC £600.1204] Decimal string : ADDP4, ADDP6, SUBP4, SUBPS

520986 ;ROUTINE WHICH NEGATES STRING. POINTED TO BY R2 OR R4, WITH LENGTH IN R15.
520987 USED WHEN A SUBTRACT RESULTS IN A BORROW OUT OF THE MOST SIGNIFICANT DIGIT.

;20988 s :

:20989 =101 ;JBRANCH ON ALL 9°S BIT OF STATE

:20990 2107 :

;20991 NEGATEO:

220992 STATE_STATE.ANDNOT.K[.40], : SET NEGATE-BIT OF STATE

;20993 ALU_RTR151,D_ALU.RIGHT,SI/ASHR, : DIVIDE LENGTH BY 2

;20994 CLK-UBCC.LONG, IR0?, : TEST FOR 4 OR 6 OPERANDS
U 0C4S, 0840,183C.3080,FA78,1414,499D ;20995 J{ﬁao

220997 NEGATE: STATE_STATE.OR.KC.101, : SET NEGATE-BIT OF STATE

;20998 ALU_RTR15],D_ALU. RIGHT.SI/ASHR, : DIVIDE LENGTH BY 2

;20999 CLK-UBCC,LONG, IR0?, ; TEST FOR 4 OR 6 OPERANDS
U 0C47, 0840,1B3C,5480,FA78,1414,299D g}% J/NEGAO

321002 ; AARAARAAARRA A AR TR R AR RAANRARARRRNANRA AR RARRRY

;21003 ; = Patch no. 093, PCS 0C47 trapped to WCS 119D =

321006 ; At m e A A AN NIRRT RRARANAANARRANARAREARRRRRR

;2 =;END H
;21007 =1101 ;BRANCH ON 2/3-OPERAND BIT OF OP-CODE

21008 21101 :
U 099D, 0000,003C.0180.F898,0000,0970 :g;ggg NEGAO: L?T%[R.'S],J/AEGM * & OPERANDS
. [} . .
U 099F, 0000,003C.0180,F8A8,0000,0970 :21011 LA_RALRS] * 6 OPERANDS
;21012 =:END : :
121013 =00
:2101% NEGA1: ALU_D+K[.33, :  INCREMENT LENGTH
;21015 p_ALU. CLK.UBCC,BYTE,
;21016 ALU?, : TESF LENGTH
U 0970, 0819.9815,0D80.F800,0010,0817 :5}8% ce:iL - J/READOW : READ_WITH WRITE=CHECK
121019 STATE_STATE.ANDNOT.KC.43, * CLEAR 1.TIME BIT OF STATE
;21020 ALU LB.Q ALU.RIGHT,SI/ASHR, :
U 0971, 004C.1838,10C0,F800,1404,4979 :g%gg} IR0?,J/NEGAS * TEST OPC-CODE FOR 4/6 OPERANDS
121023 ;1 :
121026 =11 ALU_D.ANDNOT .K[.F1,Q_ALU, * STRIP OFF SIGN-NIBBLE
U 0973, 0019.1724.61C0,F800,0000,09A8 :sgggg END srATES-o : TEST 1.TIME BIT
151097 =1011 :BRANCH ON 1. TIME BIT OF STATE
121028 2101 :
121029 ALU_0-0.D_ALU. *  NEGATE DATA (BINARY)
21030 a_DEC. cou SET.CC(LONG) , * CLOCK C-BIT (OR BORROW. RATHER)
U 09AB, 081F,0000.01D0,F800.,0070,08D5 :g;gg} J{NEG. ADJ * TEST ALL 9°S BIT OF STATE
121033 ALU_OCINST.DEPID,D_ALU, * NEGATE BINARY WITH BORROW
121034 SET=CC(LONG) . : GET BORROW IF ANY
U 09AF, 081F,200C.01D0,F800,0070,08DS :g;ggg Q_DEC. CON * GENERATE DECIMAL CONSTANT
221037 NEG.ADJ:: :
21038 ALU_D-Q,D_ALU, * DECIMAL ADJUST
U 08DS, 081D.0000,0180,F800.0000,0148 :21039 J/NEGA1D :




1

Ve Be By N,

Ve Ve %o e 0y, v,

LERE P TR T EIE N N YN XY

ZZ~ESOAA-124 0 ; DECMAL.MIC [600,1204] Decimal strin 14~-Jan=-82 Fiche
: PIW124.MCR 60012041 MICRO2 1L(03)  14-Jan-82 15:30:16  VAX11/780 Microcode :
: DECMAL.MIC [606 12041 Decimal string : ADDP4, ADDP6, SUBP4, SUBP6

2210640 =10%nnax
121041 NEGA10: Q_LB,CLK.UBCC,
U 0148, 000¢.0039,01C0,F800,0010,0C68 %}%g CALL.J/WRITE
;21041. :11:**&*’
221045 Q LB,
121046 STATE_STATE.ANDNOT.KL.13,
U 0168, 000C.0238.05C0,F800,1404.4C75 :g}%g e ROR?
51049 =101  -BRANCH ON PSL—CARRY-BIT
121050 101
121051 NEGA2: ALU a+KC.8],RIR15I_ALU,

lu 0c75. 0019.3814,0180,FAF8,0000,098D %}8% Il;?i .J/NEGAS
121054 ALU_a+K[.81,RIR1SI_ALU,
;21055 STATE_STATE+1,

[u 0C77. 0019.3814.0180,FAF8,1400,C98D .g%ggg N IR0?.J/NEGA3
121058 =1101 :BRANCH ON LOW BIT OF OPCODE
121059 21101
121060 NEGA3: ALU_LA-K[.4].RCR3J_ALU,LONG,
121061 STATE STATE.OR.K[.%].

lu 098D, 0018.1600.1180,FA98,1404,2C45 g}%% s%\ﬁ?-u..unemreo
+21064 ALU_LA=KC.4],RCRS]_ALU.LONG,
121065 STATE STATE.OR.K[.%].

U 098F. 0018.1600,1180,FAA8.1404,2C45 gggg N sure?-m,.:/nisneo
131068 =01 *BRANCH ON LOW BIT OF OP-CODE
121069 01
221070 NEGAS: ALU_LA+Q,RLR3J_ALU.

U 0979, 001C.1714.0180,FA98,0000,0261 :5}8;5 S'{?TES-O’.J/ASFA
121073 ALU_LA+Q,RCRS] ALU,

U 097B. 001C.1714,0180,FAA8,0000,0261 :5}8% N sm‘l’ss—m J/ASF4

AR R N N TN N K

3 Frame L
PCS 01, FPLA CE, wcs1 4

CLOCK LENGTH
WRITE OUT RESULT

GET LENGTH
CLEAR CARRY-BIT OF STATE
TEST PSL-CARRY-8BIT

UPDATE DST~LENGTH
TEST FOR 4/6 OPERANDS

UPDATE DST-LENGTH
SET CARRY-BIT OF STATE
TEST FOR 4/6 OPERANDS

UPDATE ADDRESS
SET 1.TIM FLAG
TEST ALL 9°S BIT

UPDATE ADDRESS (3-OPERANDS)
SET 1.TIM FLAG
TEST ALL 9°'S BIT

LOAD R3 WITH LOW DEST-ADDRESS
TEST ADD/SUB AND SIGN-BIT

LOAD R5 WITH LOW DEST-ADDRESS
TEST ADD/SUB AND SIGN-BIT
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U 04CD,

U 04DD,

U O3ED,

U O3EF,

U O3FF,

U 0260,

u 0261,
v 0262,

lu 0263,

U 0268,

U 0269,

U 026A,
U 0268,

12-ESOAA-124.0
; P1W124.MCR 600,12
: DECMAL.MIC [600,1204]

0003,003D,1180,FA90,1404,48D0

0000,183C,0180,F800,0000,03ED

0840,173C,0080,FA78,0070,0260

0040,003D,10C0,FA20,0084 ,6BCE

0840,173C,0080,FA78.0070,0260

0003,163C,0180,F800,0030,0CA3

0003,003C,3180,F800,1434,2CA7
0000,1A3C,0180,F800,0000,09C8

0000,1A3C,3180,F800,1404,29CB

001D,2000,0980,F8E8,1474,2C47

0003.163C,0180,F800,0030,0CA3

001D,2000,0980,F8E8,1474,4C47
0000,1A3(,0180,F800,0000,09(CB

: DECMAL.MIC [600,1204]
04] MICRO2 1L(03)
Decimal string

Dec imal strin? 14~-Ja
14=-Jan=-82 715:30:16 VAX11/780 Microcode

;21076
;21077
:21078
221079
;21080
;21081
: 21082
221083
:21084
221085
221086
;21087
221088
;21089

L 4
.

%e S

L]

5223833322922

&IR&
W)= OV NN W =OOVONO N WN =

I IR E AR E R AR AR N E AR A N R R TR IR R A TR TR A A PR FE R PR R R N N Y XN
AURLRLAINLNL RNV NN NN NI NLNINI NI NINLAL NN N NI NN NN NN NN NN

o b b cnd cnd wmd b el wnd wnd wd cnd wnd b b wd wn b wnd wad cwd amd cud cnd b wmd wwbd wb

PORNINNNN S D D D 2D w DN OOC

[« 3 Y, P

=0xnnn

M1
Jan-82

: ADDP4, ADDP6, SUBP4, SUBP6

ASF1:

=11

=0

.X: ;01101

END

ASF3:

ASF4:

*00

ALU_0(A) ,RCR2]_ALU,LONG
STATE_STATE.ANDNOT.KL.4J,
CALL ,J/REG.AD

Ve e

RO?

:BRANCH ON LOW BIT OF OPCODE

.

(AB_RLR153,ALU_LA,D ALU.RIGHT,
SET-CC (LONG) ,ST/ASHR,
STATES=0?,J/ASF 3

ALU_RCR4],Q_ALU.RIGHT,SI/ASHR,
SC_RC.4],
CACL,J/REG.ADJ

LAB_RCR15],ALU_LA,D_ALU.RIGHT,
S1/ASHR,SET.CCTLONGY,
STATE3-0?,J/ASF3

Fiche 3 Frame M1

Ve W e 00,0,

Se e &

LR TR FRE TR N X

: PCS 01, FPLA OE, WCS124

CLEAR R2
CLEAR 1.
RESET R3

TEST FOR 4 OR 6 OPERANDS

TIME BIT

GET DST-LENGTH
TEST ADD/SUB-BIT
GET DST-LENGTH
RESET R5

GET DST-REGISTER

CLEAR CARRY
TEST ADD/SUB-BIT

:'82‘5'3" BRANCH ON ADD/SUB-,SIGN~,AND CARRY-BITS OF STATE

ALU_0CA) ,N_AMX.Z_TST,

0
STAYE7=4? ,J/ASF7~
:0=01

STATE_STATE.OR.K[.403,
ALU_OTA) ,N_AMX.Z_TST,
J/ASF8

s0*10-
PSL.CC?,J/ASF6
:0%11

STATE_STATE.OR.K[.40J,
PSL.CT?,J/ASF6
- 1%00

STATE_STATE.OR.K(.2],
ALU_G=D,R(SC)_ALU,
SET-CC(LONG) .

ALU_0CA) ,N_AMX.

VRV Z_TST,
STATE7-4?,J/ASF7~
:1%10

ALU_Q-D R(SC) _ALU,
SET.CC(LONG),
J/NEGATE

:1+11

PSL.CC?.J/ASF6

[T TN T PN PN PN PR TN Y

e e

Qe %e e N,

.e

ADD .POSITIVE,NO CARRY
TEST OVERFLOW

ADD ,POSITIVE,CARRY

ADD ,NEGATIVE ,NO CARRY

ADD ,NEGATIVE , CARRY
TEST Z-8BIT

SUBTRACT ,POSITIVE ,BORROW
GET STARTING ADDRESS
SET CARRY

SUBTRACT ,POSITIVE ,NO BORROW

SUBTRACT ,NEGAT ] Vc ,BORROW
GET STARTING ADDRESS
SET CARRY

SUBTRACT ,NEGATIVE ,NO BORROW

Sequence 554

Page 553




N1

22-ESOAA-124.0 ; DECMAL.MIC [600,1204] Decimal strin 14~-Jan=-82 Fiche 3 trame N11 Seguence 55§
: P1W124 . MCR 600,1204] MICRO2 1L(03) 14~Jan-82 15:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, W(CS124 Page 554
: DECMAL.MIC [600,12043 Decimal string : ADDP4, ADDP6, SUBP4, SUBP6
;21127 2 :
121128 =1011  :BRANCH ON PSL-Z-BIT
121129 <1011 ;
:21130 ASF6:  ALU_KL.803,N8Z ALU.VEC_O,BYTE, : SET PSL-N-BIT
U 09CB. 0018.9638,4180,F800,0050,0CA3 gﬂ%} srAﬁ?-l.?,J/Asr?
U 09CF. 0000.163. 0180,F800,0000.0C83 5”33:13. - STATE?=4? ‘
g”:gg =011 E%g'z?ncn ON OVERFLOW-BIT OF STATE
121137 ALU_O(A) ,N8Z_ALU.VEC_O, * CLEAR N,C,V-BITS 9F PSL
U 0C83, 0003.,003D,0180,F800,0050,08D2 :g}gg c?li!i',.n/scu.cnmce ; MAKE STRING +0 RATHER THAN -0
121140 ALU_0(A) ,N_AMX.Z_TST, * CLEAR N-RIT OF PSL
U 0C87. 0003,003C.0180,F800,2030,0CA7 g;}g N CLRTFPD,J/ASF8
gm’z =011 Egﬁwcu ON OVERFLOW-BIT OF STATE
;21145 ASF7:  ALU_0+Q,SET.CC(LONG), * CLEAR PSL CARRY-BIT
U 0CA3. 001F.,0014.0180,F800,2070,082C 5”29 CLRTFPD,J/FINI1S * JOIN COMMON FINISH-ROUTINE ;
. |
121148 2111 :
221149 ASF8: Q IDLCES].ALU_0+Q, : CLEAR CARRY-BIT
U GCA7. 001F.0014,31F0,2C00.,0070.0826 Sugg ENp SET.CCCLONG) ,J/FINIS * LOAD TRAP-VALUE




8 12

8. IF AN INTERRUPT OR MEMORY-FAULT OCCURS, THE CURRENT STATE
OF THE INSTRUCTION IS SAVED IN GENERAL REGISTERS,
("MULT.MEMORY.FAULT''), AND THE INSTRUCTION RESUMES WHERE

IT LEFT OFF BY RESTORING THE REGISTERS (‘MULP.DIVP.RESTORE'")

OP-CODE IS '25'°
MNEMONIC IS "MULP'’
INSTRUCTION FORMAT IS:
opcode mulrlen.rw, mulraddr.ab, muldlen.rw,
muldaddr.ab, prodlen.rw, prodaddr.ab
INSTRUCTION DEPENDENT ALU FUNCTION IS ‘‘A-B-PSL.BORROW'’
INSTRUCTION DEPENDENT CC-CLOCKING IS Z_Z.N_N,V_0,C_ALU CARRY[UDT]

LT TN TR XY

ZZ-ESOAA-124.0 ; DECMAL.MIC [600,1204] Decimal strin? 14-Jan-82 . Fiche 3 Frame B12 Sequence 556
; PIW124 . MCR 600,1204] MICRO2 1L(03) 14-Jan-82 715:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 555
: DECMAL.MIC C[600.1204] Decimal string : MULP

:%}}§§ .T70C ' Decimal string : MULP''

121154 ;MULTIPLY BCD-STRINGS

;21155 ROUTINE TO MULTIPLY MULTIPLIER=-STRING WITH MULTIPLICAND-STRING,

:g}}gg H STORING THE RESULT IN PRODUCT-STRING.

121158 ; ALGORITHM:

;21159 1. FIRST THE SPECIFIERS ARE EVALUATED AND STORED, VARIOUS REGISTERS

.sng? ; ARE INITIALIZED,(ROUTINE ‘MULP.INIT'D

;21162 : 2.THEN THE MULTIPLIER IS READ IN ITS ENTIRETY, AND STGRED IN

21163 TEMPORARY REGISTERS RC<0=5>, 3 BYTES PR REGISTER (USING

:g}}gg : 'LOAD.MULTIPLIER “ROUTINE) .

:’211 : 3. THE PRODUCT IS INITIALIZED TO O ("MULSGN' -ROUTINE).

:g}} . ACTUALLY, THE FIRST LONGWORD IS NOT CLEARED.

21 : 4. STARTING AT THE LEAST SIGNIFICANT DIGIT, A BYTE 15 READ FROM

:g}} H THE MULTIPLICAND STRING ("MULR.1'9.

21172 S. EACH RC-REGISTER IS MULTIPLIED BY

:g}} H THE PAIR OF DIGITS FROM MULTIPLICAND ("MULM ).

3211 : 6. THE RESULT IS ADDED TO THE PARTIAL PRODUCT-STRING,

.SH H (USING 'WURAW' -ROUTINE) .

;211 ; 7. STEPS 4, 5 AND 6 ARE REPEATED UNTIL THE MULTIPL]CAND-STRING

2211 ; IS EXHAUSTED, AT WHICH POINT THE GENERAL REGISTERS

.SH M ARE RESET, AND THE CONDITION CODES ARE DETERMINED ("MUL.FIN'D.

2N

2211

221

;21

;211

;21

;21

;21

;21

;21

;211

;211

NO OO D 00000000 00 G0 00000000 N NN NNNNNNNONONON
WN-—'O‘OQNOV\#U‘N-‘OO@\IO‘V\J‘WN—'Q\ON\‘g
-

Ve Ne Wy e Ve Ve N,




ZZ-ESOAA-124 0 . DECMAL.MIC [600,1204] Decimal strin? 14-Jan-82 Fiche 3 Frame C12 Sequence 557 ‘
: PIW124 MCR 600 1204] MICROZ 1L(03) 14-Jan-82 15:30:16 VAX11/780 l'hcrocode : PCS 01, FPLA QOE, Ww(CS1Z24 Page 556
: DECMAL .MIC [606.1204] Decimal string : MULP

;21194

:21195 ; STORAGE ALLOCATION FOR MULTIPLY=-INSTRUCTION.

221196 RCO=RCS5 ARE USED TO STORE MULTIPLICAND, 3 BYTES EACH.

;21197 RC6=RC-COUNTER

;21198 RC7=LAST WRITTEN LONGWORD DURING FINISH, NEW PRODUCT DURING READS
;21199 RO=HIGH NIBBLE OF MULTIPLIER-BYTE

;21200 R1=ABSOLUTE PRODUCT-LENGTH, INIT. TO =-LENGTH-1

;21201 R2=MULTIPLICAND-LENGTH, INIT TO LENGTH/?2

;21202 R3=I‘I.I.TIPLICNO°ADDR£SS INIT. TO HIGH ADDRESS

;21203 R4=PRODUCT-LENGTH DlRING EACH PASS, INIT. TO -LENGTH-1

221204 RS=PRODUCT-ADDRESS DURING EACH PASS INIT. TO HIGH ADDRESS + 1
221205 ID[TOJ=P€XT DIGIT OF MULTIPLICAND

;21206 T21=66666666 (DECIMAL CONSTANT) DURING MULTIPLICATION

;21207 ID[T3]°ABSG.UTE PRODUCT-ADDRESS, INIT. TO HIGH ADDRESS+2

;21208 IDLT4]=ABSOLUTE PRODUCT-LENGTH, INITIALIZED TO -LENGTH-1

;21209 IDLT6]=MULTIPLIER-ADDRESS, INIT TO LOW ADDRESS

;21210 IDLT7I=MULTIPLIER-LENGTH, INIT. TO LENGTH

;21211 IDLT8]1=HIGH LIMIT FOR RC-COW

;21212 STATE-REGISTER IS USED FOR STATUS

;21213 FE=CURRENT DIGIT

;21214 ; SC.FE,R15,D,@ ARE SCRATCH-REGISTERS

g; 5}5 M STATE-REGISTER BIT-ALLOCATION:

: 6 :

;21217 ;s INTRPT ;OVFLOW ; ; s1.READ ;1. WR ;SIGN :HI/LO
;21218 H ; : : : H : :DIGIT
:2121¢ : ; : ; : H ; H M
;21220 : : : : : : ; H
;21221 :

;21222




ZZ-ESOAA-124 0 gECHAL MIC [600,12041] Decimal strin

Jan=82 he 3 Frame D12 Seguence 558
VAX11/780 mcrocode : PCS 01, FPLA OE, WCS124

14=4
S PIW124 . MCR 600" 12043 MICROZ. 1L(03)  T4~Jan-82 15:30:16 Page 557
: DECMAL.MIC C600.712041 Decimal string : MULP

;21223 3(B:
;21226 MULP.INIT:
;21225 ;ENTER HERE FROM P2 WITH M'PLIER-LENGTH IN Q,
: 2}%59 ;M'PLIER ADDRESS IN D.
;21228 ALU_Q.O0XT[WORD],D_ALU, ; CLEAR HIGH WORD
;21229 IDCT6] D, :  SAVE MULTIPLIER-ADDRESS

U 03c8, 0803.603D,D980,3C00,0000,037E 5}%%? CALL,J7SPEC :  EVALUATE M°'PLICAND-LENGTH
;21232 3pB: ALU_Q.AND.K[.FFFO], ; GET HIGH BITS OF LENGTH
g} gi{ gchgJ ALU, ; CLEAR OUT RC6

U 0308, 0C19.2034.A1E0,F980,0050,0131 ggg NBZ_ACU.VEC_0,LONG : SET Z-BIT(UNLESS ERROR)
;21237 =01 xnwaxn
;21238 IDLT7I_D.D_ALU.RIGHT, : STORE MULTIPLIER-LENGTH
521239 ALU_Q,OXT[QORD], ; CLEAR HIGH WORD OF LENGTH
221240 RCLTOI_ALU.RIGHT, ; SAVE BYTE~COUNT

[u 0131, 0843,603D,DD80,3D80,0000,047E 2}%25 CALL, J7ASPC ; EVALUATE M'PLICAND ADDRESS
221243 =11wxens’

, 221244 ALU_Q.AND.KL.FFFO], : HIGH BITS OF MULTIPLICAND-LENGTH

{u 0171, 0019,2034,6D80,F800.0030,00AA ;21245 N_ARX.Z_TST : OR IT INTO Z-BIT
5212646 =;END :
321247 =010%%1%"
;21248 MUL.I1: STATE_KLZEROJ, ; INITIALIZE STATE-REGISTER
;21249 ALU_QTOXTCBYTEJ+D. : GENERATE HIGH ADDRESS
221250 RCCT13_ALU, :  SAVE HIGH ADDRESS

001F ,A015.,1980.F988, 1404 ,637E z}ggg CALL J7SPEC ; EVALUATE PRODUCT-LENGTH
221253 =011aw1x
221254 ALU D.AND.K[.FFEO], : HIGH BITS OF PRODUCT-LENGTH
;21255 LZ_TST, ; OR INTO PSL Z-BIT
0019,0035,A180,F800,0030,047E g}%gg cAu. J/Rspc’ ; EVALUATE PRODUCT-ADDRESS
221258 =111xx1s"
;21259 ALU_Q,SC_ALU, ;  SAVE PRODUCT-LENGTH IN SC
321260 Qk/RIGHT? : DIVIDE IT BY 2
. 0001,3A3C,0180,F800,0082,0328 :g}gg; END PSL.CC?, J/MuL. 12 ; TEST FOR LEGAL LENGTHS




U 0328,

lu o32c.
lu 08D6,
lu 080D,
U OBDE,

U (BEO.

22-€S0AA=124.0
: PIW124 .MCR 600" 1204]
: DECMAL.MIC C600,12041

0000,003C,0180.7800.,0000,0106

081F ,A010,2980,F908,0104,68D6
0010,0038,CD80, 3E98,0000,08DD
0018.,0008,1DC0,FB80,0000, 0BDE
0C19.0000.1150,FAAB,0081,0BEO

0019.2014,0180, 36A0,0000,0585

; DECMAL.MIC [600,1204]
MICROZ2 1L(03)
vecimal string

Decimal strin
14-Jan-82
: MUL

=10%x
MUL.I2:

.

e ®

;BRANCH ON PSL Z-BIT

e

/RSVOPR

FE_!([.S‘J'

LCTRCET1]
ALD_Q.0XTEBYTEJ+D+1,
p_Alu

ALU_LC.RLR3]_ALU,
IDCT31 D

ALU_0-K[SCI-1,
LC_RCCTOJER1_ALU,Q_ALU

SC_FE.D_Q,
ALO_D-KT.4]1 ,RFR5]_ALU,LONG

ALU_Q+K[.8].RCR4] ALU.LONG,
ID(3C)_D,y/muL .MU

? 14-Jan=-82 Fiche
5:30:16 vAX11/780 Microcode

I E TR IRIEIRTIEY) Ve %00y 0%, 08,

Ve %o Ny ve N,

3 Frame E12 Sequence 559
s PCS 01, FPLA OE, WCS124 Page 558

LENGTHS OUT OF RANGE
USE IT FOR ADDRESS LATER

RETRIEVE HIGH MULTIPLICAND-ADDRESS
GENERATE HIGH PRODUCT-ADDRESS

STORE MULTIPLICAND-ADDRESS
STORE PRODUCT-ADDRESS
NEGATIVE PRODUCT-LENGTH

R1 GET PRODUCT-LENGTH
INITIALIZE R5 WITH DST-ADDR-4

INITIALIZE R4 WITH DST~LENGTH+8
STORE LENGTH IN T4




ZZ-ESOAA~124 0
: PTW124.MCR 600, 1

- DECMAL.MIC [600,1204]
204)
: DECMAL.MIC [600.12041

MICRO2

U 0990, 0843,A03D,D9F0,2D88,0010,08E2

U 0991, 00C0,003C,D9F0,2E08,0082,0CA9

u 0992,
U 0993,
U OBE1,

0000,003C,D9F0,2E08,0082,0CA9
0€00,003C.01E0,F800.0180,ABE1
0C00,003C,B580,3C00,0000,08E3

u 0BEZ2, 001D,0012,81F0,2EF8,2500,0003

U 0BE3, 0019,9800,09C0.F800,0091,0907

v 0907, 0019,1800,05C0,FA78,0000,09€7

U 090F, 0810,1738,0180.,F900,0000,09F3

U 09€7,
U O9EF,

0F00,003C,0180,F800,0000,099A
0819,2020,0580,F800,0000,099A

Decimal strin
1L03)
Decimal string

;21285

83888

W NN N NN N N N N N NN NN
) b b b coed ed emcd e v med s
OV NOWNSHWN—=O

N
-

b e d med e e d e e d D D e v emd amd cd e ond cmd waeh e b wcd e d ed b weeh b
W W
N
n

AIALAININ)NININININININI NN NN

F 12
? 14=J he 3 Frame F12 Se
5:30:16

n-82 equence 560
VAX11/780 M1crocode :

14-Jan-82 PCS 01 FPLA OE, WCS124 Page 559
: MULP

=00
LOAD .MULTIPLIER: :ROUTINE WHICH READS MULTIPLIER AND LOADS IT IN
:CONSECUTIVE REGISTERS OF RC.
*EXPECTS IDCT7]=M' PLIER-LENGTH—Q
+ ID[T6]=M'PLIER-ADDRESS
*RETURNS RC-LIMIT IN IDET8] (1 THRU 6)
*USES RC7.R15S AS SCRATCH TO HOLD LENGTH AND ADDRESS.
:sépecrs Q TO HAVE SRC-LENGTH

ALU_Q.OXTCBYTE],
DK/SHF , CLK.UBCC.
RCCT7I_ALU.RIGHT ,0_IDLT6],
‘3%‘ LJ7MOLT .SETFPD™
MULT .MEMORY . FAULT
Q_IDLT6
Atu Rtmj SC_ALU,

GET M'PLIER-LENGTH

GET SRC-ADDRESS
SET FIRST PART DONE-FLAG

FAULT-ROUTINE STARTS HERE
GET MULTIPLIER-ADDRESS
SAVE PRODUCT-LENGTH IN SC

(A TR TR YR TE ¥

J%n_r . SAVE

Q_IDLT6) GET MULTIPLIER-ADDRESS
Atu RCR13,SC_ALU. SAVE PRODUCT-LENGTH IN SC
J/MOLT.SAVE ~ ROUTINE TO SAVE CONTEXT OF MULP-INST

CLEAR SC AND FE
LOAD FPD-ADDRESS

;N

0_Q,Q_D,SC_SC~FE ,FEK/LOAD
IDCFPDAI_D.D_Q.J/PL.LL
MULT.SETFPD:

RCR15]_D+Q+1,FE_SC.
SET.FPD,Q _IDEUSTACKI, RETURN3

=;END

I AR AT PR TR TN PR T

GET HIGH ADDRESS
GET FPD~ADDRESS FROM U-STACK

®e Ve

PL.LL:
a B-xt.zl,cu.x.uecc. : COMPARE LENGTH WITH 2
BYTE,ALU? : TEST LENGTH
=0111 '-e%ucu ON ALU N-BIT )
a_D-k[.1] :  ADJUST LENGTH
LAB_RCR15], : GET ADDRESS
BENW.U JJ/PL.LLY ; LOAD STANDARD COUNT
b _RCLTO]. : GET SIGN-BYTE
D STATE3—0".J/PL LL3 * SHOULD WE CHECK SIGNS?
=0111 WCH ON ALU N=8IT :
PL.LL1: DTQ#/PL LL2 READ 3 BYTES

ALU_G.XOR.K[.1J,D_ALU

READ LESS THAN 3 BYTES
=;END ;

e Ve %9 % 0,




U 099A,

0998,
oBes,
U OBES,

|[u OBES.

U 09F3,
U 09F7,
U 09FB,
U O%FF,

U 0BE9,

U 09A2,

U C9A3,

22-ESOAA=124.0
: PIW124 MCR 6001
: DECMAL.MIC C[600,12043

0018,0€01,0580.F800,0200,9€E24

0018,0000,0080,FAF8,0081,08E4
0001,003C,0180,F838,0000,08E5
0810,0038,0180,F938,0100,(BE8

0819,8000,0080,F988,0010,08E3

0019,0F24,6180,F980,0000,09A2
0079.,0024,6180,F980,0000,09A2
0019,002¢4,6180,F980,0000,09A2
0019,0024,6180,F980,0000,09A2

OFOv,803E,E1C0,3E10,0010,0010

0818.0038,1D80,F800,0000,0BE9

0000,003¢,0980,F800, 1404 , 2942

DECHAL MIC [600 1204]
204] MICRO2 1L€03)
Decimal string

G 12

Decimal strin? 14~Jan-82 . Fiche
14-Jan=-82 715:30:16 VAX11/780 Microcode :
: MULP

;21335 =10 ;10 H
221336 PL.LLZ: VA LA=K[.1], K
;21337 L.,
;21338 M?.J/READZ M
:21339 1 :
:21340 SC_FE M
$21341 RCR153_LA=KC.33] :
;21342 =:END H
;21343 ALU_D,RC(SC)_ALU :
;21344 : :
221345 D _RCLT7],FE_SC+1 :
:21346 :
;21347 ALU D=K[.3].
;21348 #CCT7I_ALU,D ALU. :
gglgg CLK. uBltC.BYTE.J/PL.LL :
;21351 =0011 BRANCH ON 1.READ AND 1. WRITE BIT
221352 10011 :
221353 PL.LL3: ALU D.ANDNOT.KL.FJ,RCLTCI_ALU,
;21354 BCDS(W".J/PL LLS :
221355 ;01N :
;21356 ALU_D.ANDNOT.KL.FJ,RCCTOJ _ALU,
;21357 J/PC.LLG H
;21358 21011 H
221359 ALU D.ANDNOT.KL.F]1,RCCTOJ_ALU,
;21360 J/PC.LLG
;21361 J1INM :
;21362 ALU D.ANDNOT.KL.F],RCCTOJ_ALU,
;21363 J/P[ LLS
:21364 =:END H
;21365 PL EX: o RCR2],CLK.UBCC,BYTE, :
Sggg ID[TBJ D.D_O, RETU'\'MO .
;21368 =10 .BRANCH ON DECIMAL SIGN-NIBBLE
;21369 :10 :
;21370 PL.LLG: D K[SC].t/PL.EX M
;21371 ;M :
;21372 STATE_STATE.OR.K[L.2], .
;21373 J/7PL.CLG
21374 SJEND : :

3 Frame G12
PCS 01 FPLA OE,

wcSTaLee
GET ADDRESS READY
CALL READ-BCD-ROUTINE

GET RC-POINTER
UPDATE ADDRESS

STORE DATA IN RC

GET LENGTH, INCREMENT RC-PCINTER
UPDATE LENGTH

LOOP BACK TO READ ANOTHER 3 BYTES
OF STATE

CLEAR SIGN-NIBBLE
TEST SIGN OF MULTIPLIER

THIS IS RESTART,
SIGNS HAVE BEEN CALCULATED

WHAT A WASTE!

GET MULTIPLICAND-LENGTH
SAVE RC-LIMIT (1 TO &)

GET NO. OF RC-REGISTERS USED
SET SIGN-BIT

Page 560




H 12
ZZ-ESOAA—124 ; DECMAL .MIC [600 1204] Dec imal strin? 14~-Jan=-82 che 3 Frame H12 Se ce 562 _
; PTW124.MCR 600,1204] RO2 1L(93) 14~Jan-82 15:30:16 VAX11/780 chrocode : PCS 01, FPLA OE, W(CS124 Page 56i
: DECMAL.MIC [606 12043 Decmal string : MULP

;21375 =0xrxx

%g;g MUL.MUL: ;START MULTIPLICATION-ROUTINE HERE

121378 ALU LC.RCR2]_ALU,Q_IDCT7]. *  STORE MULTIPLICAND-LENGTH
ju 0585, 201G.0039.DDF0,2E90,0000.0990 %}33“7? CALt J7LOAD.MULTIPCIER ; LOAD MULTIPLIER INTO RC

121381 ALU_0++1 ,Q_ALU, *  ADJUST MULTIPLICAND LENGTH
lu 0595. 001F.0G10.01C0.F800,0000,0828 ;§1§§ e J/MOLR.1

12138, *ROUTINE TO READ BYTE FROM MULTIPL’CAND.

:21385 SEXPECTS R2=MULTIPLICAND LENGTH

:21386 *R3=MULTIPLICAND ADDRESS

:gggg SUSES 1. TIME BIT TO TEST FOR SIGN-BYTE

Eg}%gg =0 Egkmcn ON ALU Z-BIT d

221391 MULR.1: VA _RLR31.DK/RIGHT2, * LOAD MULTIPLICAND ADDRESS

21392 STATE _STATE .ANDNOT.K[.1]. CLEAR HIGH DIGIT BIT
(U 0828, 0200.003C.0580.FA18,1604,4BEA :gggz J{Mm

:21395 RCROJ_0,DK/RIGHT2, NO MORE DIGITS

21396 STATE STATE .ANDNOT .K[. 13, CLEAR HIGH DIGIT BIT
lu 0829, 0203.013C.0580.FA80,1404,482C :gggia' N 22,4/MULRE TEST LAST NIBBLE

:51399 MULR1: DLBYTE]_CACHE, READ NEXT BYTE

U OBEA, 0019,A000,05€0,4290,0000,0BEB ;21400 RER?J _0=k[.11,0_p UPDATE LENGTH

IR TEA A FE FE PR A YR P PR YR YR YR ¥

;21401
lu 0BEB, 0C18,0000,05E0,FA98,0000, 0BEC ;nggg R[R3] _LA=KC.13.0_p.D_Q DECREMENT MUL f IPLICAND~ADDRESS
121404 ALU_Q. oxrcavm‘ ISOLATE NEW DIGITS
;21405 RCRDJ_ALU,IDLTO2 STORE BYTE IN RO
U OBEC., 0C03.873C.C1E0,3E80.0000,0566 ;5}289 @_D.D_0, sures-o TEST FOR 1. TIME READ
151408 =011% :BRANCH ON 1. TIME BIT OF STATE
;21409 2011 % :

221410 MULSGNO:

121411 Q RCR4J,CLK.UBCC,BYTE, :  GET PRODUCT-LENGTH
U 0566, 0000,8F3C.01C0,FA20,0010,0312 gmg egﬁm?.umsm * CHECK SIGN-NIBBLE OF MULTIPLICAND
121414 SC_ALU, * GET PREVIOUS NIBBLE
U 056E., 0001,203C,0180,FA08,0082,0BEE gmg LAB Rtm:l J/MULPUP *  GET PRODUCT LENGTH
gmg -%mwcn ON ALU Z-BIT ’
121419 ALU_D,SC_ALU,IDCTOI D, *  SAVE PREVIOUS NIBBLE iN SC AND TO
U 082C. 0001.003C,C180,3€08,0082, 0BEE 5}25(1) u?a ~RER1T, J/MULPUP :  GET PRODUCT-LENGTH
121422 ALU_D,SC_ALU,IDCTO] D, *  SAVE PREVIOUS NIBBLE IN SC AND TO
U 082D, 0001,173C.C180,3E18.0082.01EA g}gz END LAB “RER3T,STATE3-027J/MUL.FIN > GET MULTIPLICAND-ADDR., TEST 1. TIME




22-£S0AA-124.0
; PTW124.MCR 6001204]
> DECMAL .MIC C600,12041

itj mEE‘
[u 0BFO,

U 0BF1,
ju 0BF2,

{U OBF3,

U 0BF4,

0000,003C,CDFO,2EAQ,0000,08F0
0819,2000,0580,F800,0000,08F1

0001,203C,CD80,3EA8,0000,08F2
0018,0014,0980,FA88,0000,08F 2

0018,0038,0580,F980,4000,08F 4

0870,0€38,65F8,F900,1404,4CES

DECML MIC (600,1204]
MICRO2 1L(03)
Dec mal string

Decimal strinc 14~
14-Jan-82 15:30:1€

:21 422 MULPUP:

21451

-Jan-82 iche 3 Frame 112 guenc
VAX11/780 mcrocode : PCS 01, FPLA OE, WCS124

;ENTER HERE AFTER READING A PAIR OF DIGITS FROM MULTIPLICAND.
$UPDATE ABSOLUTE PRODUCT PARAMETERS.
;DURING EACH PASS THROUGH THE PRODUCT STRING,

;USE R4 AND RS AS POINTERS,
:R1 AND IDLT3].

AND

a_1pCT31
Atu LA,RERGI_ALU,LONG

ALU_Q-KC.13.
D _ALU

10[733 D,
R[RSJ _U,LONG

ALU.LA+K( .2],RIR1]_ALU

INTRPT . STROBE,
ALU_KL.13,RCLT6I_ALU

STATE_STATE .ANDNOT.KC.103,
ALU_RTLTO3

D_ALU. Lsné

0 o.eeu/mreaawr J/MULMO3

INITIALIZE THEM BY

GET PRODUCT ADDRESS
GET PRODUCT-LENGTH

UPDATE ADDRESS

LR FE FE PR ¥

SAVE ADDRESS
SAVE LENGTH

UPDATE LENGTH

STROBE FOR INTERRUPTS
INITIALIZE DIVISOR-COUNT

CLEAR CARRY-BIT OF STATE
GET 1. DIGIT

TEST FOR INTERRUPTS

Te W Ve Ve Ne N, 0% %9 %y % v,

Ve

Page 562




J 12
ZZ-ESOAA-124 0 DECHAL MIC [600 12041 Decimal strin? 14=-Jan=-82 Fiche 3 Frame J12 Se ce 564
: P1W124.MCR 60012041 RO2 1L(03) 14=Jan-82 715:30:16 VAX11/780 mcrocode s PCS 01, FPLA OE, WCS124 Page 563
: DECMAL.MIC [600,12042 Decmal. string : MULP
221452 sROUTINE TO SET CONDITION-CODES FOR MULP-INSTRUCTION
:21453 =0101+ :BRANCH ON 1. TIME BIT OF STATE
:21454 MUL.FIN:
121455 ;0101 ;
U O1EA. 0000,003C.0180.FA08,0000, 0BEE %}gg LG?T{'?(RU .J/MULPUP * SAVE PREVIOUS NIBBLE IN SC
121458 =0111* ALU 0+LB+1,R[R3] *  UPDATE R3
U O1EE. 0O0OF,0011,1180,FA98,0084,68CD :5}223 SC_RC.4],CALL, J/REG ADJUST : ADJUST REGISTERS 4 AND 5
;211.61 P RRRRRERRRRARARR RN AAAANRRAAARRRAARARAARAAARRARAN
;21462 ; » Patch no. 066, PCS O1EE trapped to WCS 118C «
;21463 ; BRRERARERRAAARRREA AL RNAA AR RRRRAAKRARARARRARARL
: 21464
121465 1111 :
U O1FE. 0010,0038,0180,F938,0030,08F5 5}229 51115'1“1)* ALU_RCLT7).N_AMX.Z_TST : TEST LAST LONGWORD FOR 0
121468 ALU_O(A) ,RCRO]_ALU,LONG, *  CLEAR RO
121469 N_ARX.Z TST, :  CLEAR N-BIT
121470 Q_IDLT6], :  GET MULTIPLICAND-ADDRESS
lu 0BF5, 0003,173C.,D9F0,2E80,0030,012¢C 5}2;5 STATE3~0" : TEST SIGN-BIT
121473 =110« :
121474 MULP.ECO.4:
221475 110--- :BRANCH ON SIGN-BIT OF STATE
221476 RCR1J a,L > LOAD IT IN R1
lu 012C. 0001.,363C.0180.FA88,0000,035A %}2‘;‘6’ sgys?-m.mu .F.PLUS : POSITIVE., TEST OVERFLOW-BIT
, 121479 RCR1]_Q.LONG, : LOAD IT INR1
U O12E. 0001,3A3C.0180.FA88.0000,0A08 :g}zg? BN PSL.CT? > TEST Z-BIT
121482 =1011  :BRANCH ON PSL Z-BIT ’
121483 1011 :
121484 ALU KC.803.N8Z_ALU. vzc 0.BYTE, : SET N-BIT
U 0AOB, 0018,9638,4180,F800,0050,035A ggzgg sHTg?-l.".J/n[ .F.PLUS : TEST FOR OV:RFLOW
121487 ALU_O(A) .RCR2]_ALU, *  CLEAR R2
U OAOF. 0003.163C.D1F0,2E90.0000,033A :5}23{3 D Q_IBLT4),STATE?=4? * GET DST-LENGTH, TEST OVERFLOW
Eggzg? =01» emwrn ON OVERFLOW-BIT OF STATE'
121492 MUL.F2: STATE KC.13, * FOR RESTART
121493 ALU_Q-SXTLBYTE],Q_ALU.RIGHT,
U 033A, 0042,A03C,04C0,F800,1404,698F :gzgg S.HJSHR ,J/SGN.C10™ :  CHANGE SIGN
U 033E, 0000,003C,31F0,2C00,0020,0826 %}23{; D ser Vv.Q_IDCCES],J/FINIS *  GET IDCCES]
;21498 =0T+  :BRANCH ON OVERFLOW-BIT OF srArE'
;21499 :01x :
:21500 MmuL.F.PLUS:
221501 ALU_O(A) ,RCR2]_ALU, : CLEAR R2
U 035A. 0003,003C.0180,FA90,2000,082C :g}ggg C'i? TFPD,J/FINITS ¢ CLEAR FIRST PART DONE-FLAG
21504 ALU_O(A) ,RCR2]_ALU, *  CLEAR R2
U N3SE. 0003,003C.31F0,2690,0020,0826 :g}ggg CEND SET-V.Q_IDCCEST,J/FINI5 : GET IDLCES]




27-ES0AA=124.0
;. P1W124.MCR 600°1204)
: DECMAL.MIC [600.1204]

u C312.

U 0313,

[u 0332,

U 0372,

U OBF8,

O0F03,003D.1180,F8A8,1454,2(C68

0000,003C.09C0,FA20,1414,8312

0800,803C,1180,FA10,1414,88FD

0019,2014,0180,FAA0,0000,08F8

0F18,0000,1180,FAA8B,0000,0566

; DECMAL.MIC [600,12042
MICRO2 1L(03)
Decimal string

Decimal strin? an-82
14~Jan=-82 715:30:16 VAX11/780 chrocode :

21507
:21508
509

N
-

.

L ) A XA TR TR TN X1
wvy
-
o

*%e %y
b nd ok cd wud wed
[« SV P XV ST )

e

e

b cd wsnd wmd cwd wud cad wad cod wmd wd
wvivinuniuaiuiaiunauiiwniiuwg
NIN) b wad ed

=000~

-
v
N
W

=00***10’

MULSGN:

=01*#*10

=11%xx10’

K 12
14-Jan-

he 3 Frame K12

WC
PCS 01, FPLA OE, UCS1 4

cROUTINE WHICH SETS THE SIGN-BIT,DEPENDING ON

cLOW NIBBLE OF D

AND SIGN-NIBBLE IN RCO.

:IT_CLEARS OUT SIGN-NIBBLE IN RCO, AND CLEARS OUT PRODUCT-STRING.
:THE _SIGN-NIBBLE IN THE PRODUCT WiLL BE GENFRATED BY THE
:WRITE-ROUTINE., WHEN IT SEES THE 1.TIME BIT SET.

sBRANCH ON BCD-SIGN

sme sme OR.K[.4],
N2 ALU.VRC 0,
LA RAmsi D_0,CALL, JZWRITE

STATE STATE+K[.2],
Q_RCRZ],CLK.UBCC,
J7m|.sen

[ X TR A TE TR

STATE_STATE+K[.4],
D_RCR2],CLK.UBCC,BYTE,
J7MULMOO

e

Ve N 0N,

RCR4]_Q+KC. 8]

RCRS]_LA=-KC.41,D_0,
J/MULSGNO

Se 0y

SET 1. WRITE-BIT
SET Z-BIT
WRITE O

COMPLEMENT SIGN-BIT
START OF LOOP TO CLEAR OUT

CLEAR 1.WRITE, SET 1. READ
GET MULTIPLICAND-LENGTH
FINISHED, READ ANOTHER BYTE

UPDATE LENGTH

UPDATE ADDRESS

e 565

Page 564




L 12
ZZ-ESOAA-124.0 . DECMAL .MIC [600,1204] Decimal strin 14=Jan=-82 he 3 Frame L12 Sequence 566
; PIW124.MCR 600,1204] MICRO2 1L(03) 14~Jan-82 15:30:16 VAX11/780 mcrocode PCS 01, FPLA OE, WCS124 Page 565
. DECMAL.MIC £600,1204] Decimal string : MULP
;21536 MULM:  :ROUTINE WHICH MULTIPLIES NEXT RC-REGISTER BY D.5ITS IN
121535 :IDCTO] AND RO (LOW NIBBLE). LEAVES RESULT IN RC7.
<21536 *CHECKS FOR LAST RC-REGISTER.
121537 *R15 IS USED FOR SCRATCH.
:%}gg w[raJ HAS UPPER LIMIT FOR RC-POINTER
121540 ALU_RCLT6, SC AL, * GET RC-POINTER
U OBF9, 0810,0038,E1F0,2030,0082,08FA g;gz]‘) D _RCLT61,.0 IDCT8]” :  GET RC-LIMIT
121543 ALU_D-Q, CLK.UBCC, *  COMPARE WITH UPPER LIMIT
{u OBFA, 001D,8000,0180,F800,0010,08FC 5}2% thE J/MULM0
221546 MULMO: ic RC(SC),SC_SC+1 * GET DATA, INCREMENT POINTER
121547 ALD_LC,D_ALUTLEFT2, : START MULTIPLYING BY 10.
[ 121548 Q mcrb:l. * GET FIRST DIGIT IN M*CAND
U OBFC, 0870,0138.C1F0.2C30.0080,C830 :%}?5'8 27.J/M0LM01 : TEST FOR END OF M'PLIER
%}gg; =0 Egmncu ON ALU 2-BIT ’
:21553 MULMO1: ALU KLSCI,RCLT6] ALU, *  UPDATE RC-POINTER
Iu 0830, 0018.0038.1D80,F980,4000,0BFE 5}%‘5. mmpr STROBE , J7MULMO2 : STROBE INTERRUPTS
U 0831, 0800,803C.0180,FA10,0010,08FD s}ggg BN o chzJ CLK.UBCC.BYTE :  GET M'CAND-LENGTH
:51558 MULMOO: ALU_RCROJ.AND.KL.FOJ, * GET HIGH DIGIT OF M’CAND
:21559 Q_D.D_ALU.RIGHT2, : SHIFT IT RIGHT TWICE
U OBFD, 0898,0134,CDEO,FA00,0010,0828 51.22(1) D( TUBCC.22.J/MUR.1 : READ ANOTHER BYTE OF M'CAND
51562 MULMO2: STATE STATE.ANDNOT.KL. 11, : CLEAR HIGH-DIGIT BIT
U OBFE, 0001,2E3C.05F8.F800,1486.4CE6 g}gg‘s 5C_a,3_0,BEN/ INTERRUPT : TEST FOR PENDING INTERRUPTS
gggg =110 ?wncn ON INTERRUPT REQUEST
121567 MULMO3: EALU_SC-K[.4],DK/LEFT2, * COMPARE FOR ADD OR SUBTRACT
+21568 ALU_D+Q,RCR153_ALU.LONG, : CLEAR R1S (Q=0)
221569 CLKTUBCC.Q DECTCON. : D GETS 10.*OPERAND
U OCE6., 011F,0C14.11D0.FAF8,0014,AD13 SE;? s%‘e .07, J7MuLM1 . TEST DIGIT FOR 0
221572 MUL. INTERRUPT: ’
221573 STATE_STATE .OR.K[.801. ; SET INTERRUPT-BIT OF STATE
U OCE7, 0000.00%C,4180.F800,1404,2991 21574 J/MULT.MEMORY . FAULT
gz oo
:-21577 D R AN ANA AT AR AN AARRA RN AN ARRRRNARRRAAANAR
;21578 ; = Patch no. 026, PCS OCE7 trapped to W(CS 115D =
221579 i AR AR A AR AT A N AR ANAN AR NRANAAANNNANARRNRRAS
F




M 12
22-€SO0AA-124.0 ; DECMAL.MIC [600,1204] Decimal strin? 14-Jan-82 . Fiche 3 Fframe M12 Sequence 567
; PIW124 . MCR 600,1204] MICRO2 1L(03) 14~jan=-82 15:30:16  VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 566
: DECMAL.MIC £600,12041 Decimal string : MULP

;21580 ;CONTINUATION OF LOOP TO MULTIPLY LONGWORD FROM DIVISOR WITH
:%}gg% *PAIR OF DIGITS FROM MULTIPLICAND.
;21583 =G11  ;BRANCH ON SC NE 0
121584 <011 ;
+21585 MULM1: ALU_O+LC,D_ALU, - :  GET RC-REGISTER TO BE MULTIPLIED
21586 LAB"RLR1517a_DEC. CON, * PRODUCT GETS 0, Q GETS 6°S
U OD13, 0813,0014,01D0,FA78,0000,0D033 %}ggg J{lﬁlm
+21589 @_p,D_Q,LAB_RCR1S], * R15 HAS PARTIAL PRODUCT
:21590 st sc=x€.137cLk.uBCC, : ADJUST DIGIT, CLOCK IT
lu 0D17. 0C00,123C.05E0,FA78,0094,AA13 ;%}ggg o BER/EALU, J7MULM2 * TEST LOW DIGIT FOR >=4
121593 =011  :BRANCH ON SC NE 0 ’
2159 2011

GET PARTIAL PRODEUCT

221595 MULTWO: ALU_LA,.RCR15]_ALU.D_ALU,

0C61,123C,05C0,FA78,0094,AA13

STATE_STATE.OR.KC.1],

EALU?,J/MULM2

SET HIGH DIGIT-BIT

TEST FOR DIGIT >= &4

21597 Q0, ; FOR NEXT INSTRUCTION

:21598 STATE3-0?, ; TEST 1. TIME BIT
0800,173C.05F8,FAF8,1404,2A38 %}gg Ja'mn (¥ ; R15 HAS PRODUCT

21601 SC_SC-x[.1],CLK.UBCC, : ADJUST SC IN CASE IT IS 1

21602 ALO_D,SHF/ALU.DT ,LONG, ; MULTIPLY BY 4

;21603 D_Q.QK/SHF ,LAB_R[R15], : D GETS 6°'S, Q HAS MULTIPLIER*10.

;2
;21605




N 12

ZZ-ESOM-124 0 : DECMAL.MIC [600,1204] Decimal strin? 14=-Jan=-82 he 3 Frame N12 Sequence 568
: PIW124.MCR 600.1204] MICRO2 1L(03)  14-Jan-82 15:30:16  VAX11/780 mcrocode PCS 01, FPLA OE, WCS124 Page 567
. DECMAL.MIC [600.1204] Decimal string : MULP ,
! ;21606 :STILL PART OF LOOP TO MULTIPLY MULTIPLIER LONGWORD BY PAIR
:5}%; “OF DIGITS FROM MULTIPLICAND.
121609 =0011  :BRANCH ON EALU N-BIT AND Z-8IT
221610 .0011 ;
121611 MULM2: Q_LC.
121612 Rmis:l ALU.LONG, : INITIALIZE R15 WITH LONGWORD
U 0A13. 0C10.0038,C9C0,3EF8,0000, 0A2F ;5]'2}2 13({2] D,J/7MuLSU1 * DO A SUBTRACT (DIGIT > &)
:21615 IDCT23_D, : SAVE ALL 6.5 IN T2
;21616 RCR153-ALU.ALU_0+LC.D ALU,
U OA17, 0813,0C14,C900,3EF8,0000,0033 :g}g% ngec.tou.sc .NE.0?,J/PULA1 : ADD IF DIGIT IS &
121619 ipCT21_p * SAVE ALL 6.5 IN T2
21620 RCR153" ALU ALU_0+LC.D ALU,
U OA1B. 0813,0C14.C9D0 *<¢,,,3000,0033 :%}g% BN Q_DEC. TON, SC.NE.0?,J/PULAT ; ADD IF DIGIT IS 1.2.0R 3
121623 =011 -BRANCH ON SC NE 0 ’
:2162% 2011 ;
221625 MULAT: LA_RATROJ,ALU_LA.AND.KL.FJ,
:21626 SC ALU STATE_STATE+1, ; GET NEXT DIGIT, SET HIGH DIGIT-BIT
;21627 DK7LEFT2, ; SHIFT LEFT, IN CASE OF HIGH DIGIT
U 0033, 0118,1734,6180,F880,1482,CAIE :5}2%3 sgﬂes-ov ,J/MULSU0 * FINISHED, D HAS PRODUCT
U 0037, 081D,0014,0580,F 800,0084,ACO0 %}g.;»g e b_p+a,SC_SC~KC.1] . ADD IN THE 6°'S,DECREMENT DIGIT
U 000, 0811,0014,01D0,F800,0000,0C01 %}2%% o 6 _D+LC,Q_DEC.CON *  ADD OPERANDS
121634 b p-a.a_IDCT2], : DECIMAL ADJUST, GET 6'S
+ 21635 RTR153_ALU.LONG, . SAVE IT IN R15
U 0C01, 081D,0C00,C9FC,2€EF8,0000,0D033 ;g}ggg SC.NE. 02.J/MUILAT ; TEST DIGIT
221638 =0111  :BRANCH ON EALU N-BIT ’
221639 $0111— :
;21640 MULSUB: [A_RALROJ,ALU_LA.AND.KL.FJ, :  GET NEXT DIGIT
121641 SCALU.STATE STATE+1. * SET HIGH DIZIT-BIT
;21642 DK7LEF T2, STATE3~0?, :  SHIFT PREVIOUS PRODUCT
U 0A27, 0118,1734,6180,F88C, 1482, CA1E ;S}zz J{%SUO
121645 MULSUT: EALU_SC~K[.81,CLK.UBCC, * COMPARE COUNT WITH 8
U OA2F, 0811,000¢.01D0,F800.0014,AC02 ‘%}2‘59 e b_b-[C.a_DEC. CON * SUBTRACT OPERANDS
51648 - &C sce1. SUBTRACT OPERANDS
121649 ALU o-a “RCR15]_ALU.D _ALU, : DECIMAL ADJUST
:21650 1BCT2], i GET ALL 6°S
U 0C02. 081D, 1200, C9F0,2EF8,0080, CA27 ‘3]2?} EKLU" J7MULSUB * TEST FOR DIGIT=0




B 13

22-£S0AA=124.0 : DECMAL .MIC [600,1204] Decimal strin? 14-Jan-82 Fiche 3 Frame B13 Se ce 569 ,
: PIW124.MCR 600,1204] MICRG2  1L(03) 14-Jan~-82 715:30:16 VAX1‘I/780 Microcode : PCS 01, “PLA OE, WCS124 Page 568
: DECMAL .MIC [606.1204] Decimal string : MULP
;21653 =1110  ;BRANCH ON HIGH/LOW-BIT OF STATE
;21654 :1110- :
;21655 MULSUO: EALU_SC-k[.4],CLK.UBCC, : comme DIGIT WITH &
;21656 ALU_D+LC, : LC HAS LONGWORD OF MULTIPLIER
;21657 D_ACU.LEFT2, : o GETS MULTIPLIER*4
;21658 Q_DEC.CON,LAB_R[R15], : GET PREVIOUS PRODUCT
U OA1E, 0873.0C14.11D0,FA78.0014,AD23 :5}223 st 'ﬁ .02,3/MUCTWO ; DO THE HIGH DIGIT AS WELL
;21661 ALU o+|.e Q_ALU, : ADD THIS PRODUCT TO PREVIOUS ONE
;21662 DK/CEFT2, : D HAS NOW BEEN MULTIPLD. BY 10
U OATF, 010D.2014.05C0,F800,1404,AC03 51&3 END STATE_ STATE-K[.1] : COMPENSATE FOR PREVIOUS ADD
121665 STATE STATE.OR.K[.1], ; SET HIGH NIBBLE 8IT
{Uu 0c03, 081D.0014.05D0,F800,1404,2C04 g}% o _D+Q,Q_DEC.CON : ACTUAL AD
;21668 ALU_D : DECIMAL ADJUST
;21669 R[RTSJ _ALU,D_ALU,Q_O, : STORE IN P15
lu 0C04, 081D,1700,01F8,FAF8,0000,0A38 ;21670 STATE3=0?, J/MURAW : ADD IT INTO PRODUCT-STRING

;21671 H




c 13

ZZ-ESOAA-124 0 DECMAL.MIC [600,12C4] Decimal strin? 14~Jzn=82 Fiche 3 Frame C13 Seguence 570
; PIW124.MCR 600 1204] MICRO2 1L€03) 14-Jan-82 15:30:16 VAX11/780 nhcrococ'.le : PCS 01, FPLA QOFE, wCS124 Page 569
* DECMAL .MIC [600.1204] Decimal string : MULP :

;21672 ;ROUTINE TO READ A LONGWORD FROM PRODUCT, ADD IT TO D (DECIMAL ADD),
:2167% AND WRITE OUT THE RESULT IN THE SAME LONGWORD-LOCATION. IT USES ADDRESS

:g;g;g SAND LENGTH IN RS AND R4, AND UPDATES EACH OF THEM BY 3 AFTER THE WRITE.
221676 =101
221677 MURAW: :1011 : BRANCH ON 1. TIME BIT OF STATE
U 0A38. 081D.0000.0180.FA20.0000,0152 :%}2;3 {AB_RLR4],D_D~Q,J/MURW3 *  GET PRODUCT-LENGTH
:21680 :1111- :
121681 ALU_RL. 43,D_ALU.RIGHT, *  GET PRODUCI-!ENGTH
121682 SI/ASHR, CLKTUBCC,BYTE. *  GET LENGTH
U OA3F., 0840.803C.0080,FA20.0010,098A :5‘1:2313. J/MURWO :
121685 =10
121686 MURWC: ;10 :
121687 (A RACRS] *  PRODUC T-ADDRESS
121688 ALO_D+KL.S$1,0_ALU, *  CLOCK LENGTH
;21689 CLK-UBCC, BYTE H
U 09BA, 0819,9815,0D80.F8A8,0010,0817 ;5}23? ALU?. CALL ,J/READOW *  READ-SUBROUTINE (W/WRITE-CHECK)
121692 ;1 :
121693 o D+Q LAB ch153 1 GET CURRENT PRODUCT IN R15
U 0988, 081D.0214.4980,FA78.0000.0D45 ;%}ggg T.FFI.R : ADD IN o'S. TEST FOR CARRY
121696 =101 :101 : BRANCH ON PSL CARRY-BIT
121697 D D+LB.Q_DEC.CON. * ADD INTO PARTIAL PRODUCT
U 0D45. 080D,0014.01D0,F800,0070,0A38 ;g;ggg SET. CC(LONG) .J/MURAW *  CLOCK PSL-CARRY
121700 2111 ;
U 0D47. 0018.0010.49C0.F800,0000,0C05 :51;8} ALU_LA+KC.FFJ+1,Q_ALU * ADD CARRY INTO PARIAL PRODUCT
:‘2%?03 ; 1 222382332323 383323232342 238323313 4232323422323 233232323232 22224

;21706 ; = Patch no. 074, PCS 0D47 trapped to WCS 1192 =

;21705 AR A A AR AR AR AAARAARRAAANARARRANNRRAANRNAY

121706
;21707 s
+21708 5 p+Q,Q DEC.CON, : DECIMAL ADD, GET 6'S FOR ADJUSTMENT
U 0C05. 081D.0014.01D0,F800.0070,0A38 ;5};93 SET. CC (CONG) . J/MURAW * CLOCK C=3IT
221711 =10%wnxx
221712 MURWIE: 10%xx=xx :
221713 Q_LB,LA RACRS], :  GET PRODUCT-LENGTH AND PRODUCT-ADDR
;21714 cCk.uBCT,BYTE, : CLOCK LENGTH
U 0152. 000C.8039.01C0.F8A8.0010,0C79 .5};}2 CALL ,J."WRITE .MUL ¢ WRITE SUBROUTINE
221717 1nannn :
U 0172. 0018,0000.0D80,FAAS,0000,0C08 :g};}g RCRSI_LA-KL.3] ¢ UPDATE ADDRESS
121720 : ;
U 0C08, 0018.0038.D5C0,FA20,0000,0C09 .s};g} (AB_RCR4],a_K[.6] :  GET PRODUCT-LENGTH
121723 ;
121724 STATE STATE.OR.KL.4], T SET 1. WRITE-BIT
121725 ALU_LA+Q,RCR4]_ALU,LONG, :  UPDATE PRODUCT~LENGTH
U 0C09, 001C,0014,1180,FAAQ,1404,28F9 21726 J/MOLM :




D13

ZZ-ESOAA-124 0 : DECHAL MIC [£600,1204] Decimal str1n? 14~-Jan-82 iche 3 Frame D13 Sequence 571
: P1W124 .MCR 600,1204) HICROZ 1L03) 14-Jan-82 5:30:16 VAX11/780 Mlcrocode PCS 01, FPLA QE, W(S124 Page
* DECMAL.MIC [600,1204) Decimal string

;21727 .10C ' Decimal string : DIVP''

:21728

;21729 :DECIMAL DIVIDE

221730 :ALGORITHM:

221731 1. FIRST THE SPECIFIERS ARE EVALUATED (‘DIVP.INIT'"),

.g}gg N AND STORED IN VARIOUS REGISTERS.

21736 2. USING, THE SUBROUTINE ‘DIVDR'' FIRST-PART-DONE=FLAG

:21735 IS SET ("DIVFPD'"), AND THE DIVISOR IS READ IN ITS

221736 ENTIRETY AND STORED IN RC-REGISTERS 0-3. THE DIVISOR

;21737 IS LEFT-ADJUSTED, SO THAT THE HIGH NIBBLE OF RCO

:21738 CONTAINS THE FIRST NON-ZERO DIGIT.

.%};{8 : IN THE PROCESS, THE DIVISOR IS CHECKED FOR ZERO-NESS ('DIVERR'".
221741 ; 3. USING THE SUBROUTINE 'DIVND'', WE READ T E

221742 DIVIDEND IN ITS ENTIRETY, AND STORE IT IN ID-REGISTERS T0-T3.
;21743 IT IS STORED ON THE STACK AS WELL, USING THE FOUR FIRST LONGWORDS.
'5‘1!;215‘ ; IN CASE OF A MEMORY FAULT, STEP 2 AND SOMETIMES STEP 3 IS REPEATED.
221746 ; 4. THE ROUTINE 'DIVC1'" CONTROLS THE EXECUTION OF THE MAIN LOOP.
21747 : FIRST THE LENGTHS OF THE 3 OPERANDS ARE COMPARED, ('DIVC10°Y,
:21748 : AM) A DE.CISIUU IS MADE AS TO H-IETHER .BE GENERATE A LEADING 0
.g};’sog : CDIVCIT'"), AN OVERFLOW DIGIT ('DIVC4'"). OR A REAL DIGIT (' 'DIVCZ")
221751 5. iHE DIGIT IS CALCULATED USING A RESTORING ALGORITHM,

;21752 1.E. BY REPEATED S!BTRACTIM OF THE DIVISOR FROM THE UPPER PORTION
;21753 OF THE DIVIDEND, (‘DVSUB’‘), UNTIL A BORROW RESULTS FROM THE MOST
S%;gg : SIGNIFICANT DIGIT, AT WHICH POINT IT IS ADDED BACK IN ONCE ('DVADO'").
;21756 ; 6. AFTER FINDING THE QUOTIENT DIGIT, WE SHIFT THC DIVIDEND ONE
;21757 ; DIGIT LEFT AND STORE IT BOTH IN THE ID-BUS REGISTERS AND

.5%;?3 M ON THE STACK. (‘DIVST').

221760 ; 7. FINALLY, THE ROUTINE 'DIVSAV'® TAKES THE DIGIT JUST GENERATED
21761 N IN RCS AND EITHER SHIFTS IT INTO THE HIGH NI&LE OR WRITES THE
21762 N BYTE CONTAINING IT INTO THE QUOTIENT-STRING (' 'DIVSO‘I")

21763 H IF THIS IS THE SXGN—BVTE THE REGISTERS ARE RESET, AND WE CLOCK THE
g};g; N CONDITION CODES (' DIIFIN’

221766 8. IN CASE OF A MEMORY FAULT OR INTERRUPT, THE CURRENT STATE
;21767 OF THE INSTRUCTION IS SAVED IN GENERAL REGISTER RO-R6.

;21768 ; AND THE INSTRUCTION RESUMES WHERE IT LEFT OFF.

;21769 ; THE DIVISOR IS READ BAC IN, AND THE DIVIDEND IS RECOVERED FROM

THE STACK (‘DIV.R&').




Z2-ESOAA-124.0

; PTW124.MCR 6001204
: DECMAL.MIC [600.1204] Decimal string

E 13
14-Jan=-82 Fiche 3 Fframe E13 Se ce 572
S1 34 Page

; _DECMAL.MIC [600,1204] Decimal strin? - .
MICRO2 1L(03) 14-Jan5?5p 5:30:16 VAX11/780 Microcode : PCS 01, FPLA Of, WC

;21771 ;STORAGE ALLOCATION:

:21772 RCO,RC1,RC2,RC3 ARE USED TO STORE DIVISOR

:21773 ; 10(70),i0(T1),ID(T2),ID(T3) ARE USED TO STORE DIVIDEND
21774 STACK IS USED TO SAVE DIVIDEND IN CASE OF INTERRUPTS
21775 ; IDCT5] HAS # OF NON-ZERO BYTES IN DIVISOR

:21776 : IDLT6] HAS LOW DIVISOR-ADDRESS

21777 ¢ IDCT7] HAS DIVISOR-LENGTH/2

;21778 - IDCT8] HAS DIVIDEND~ADDRESS
; : IDCT9] HAS ORIGINAL QUOTIENT LENGTH

;21780 RO,.R1 ARE USED FOR SCRATCH DURING PROCESSING

;21781 RZ2 HAS DIVIDEND LENGTH.OR.K[.1]

;21782 R3 HAS DIVIDEND ADDRESS.LOW

;21783 R4 HAS CURRENT QUOTIENT LENGTH ,INITIALLY LENGTH

: 21784 R5 HAS QUOTIENT ADDRESS, INITIALLY LOW ADDRESS

:21785 R15 HAS LEADING DIGIT OF DIVIDEND

;21786 RC4 HAS # OF RC-REGISTERS USED TO STORE DIVISOR

s%;gg : RCS HAS CURRENT DIGIT OF QUOTIENT

: g} ;38 : STATE-REGISTER:

: 21791 ;INTRPT ;OVFLOW END ;1.PART ;DIv. ;QUOT. ;DIVR. ;0-NIB ;
;21792 : : ;OF ;OPER.S ;INTRPT ;SIGN :;SIGN :IN :
;21793 : : ;INSTRU ;READ H : JOIVISR ;
;21794 : H : : H : : : H
221795 :

;21796

21797 OPCODE IS '27'°

;21798 MNEMONIC IS ‘DIVP'' ;

;21799 INSTRUCTTON DEPENDENT ALU FUNCTION IS '‘A-B-PSL.BORROW'’

;21800 INSTRUCTION DEPENDENT CC-CLOCKING IS: Z_Z.N_N,V_0,C_ALU CARRYLUDT]

571




F 13

ZZ-ESOAA—124 0 : DECMAL.MIC [600,1204] Decimal strin? 14-Jan-82 Fiche 3 Fframe F13 equence 573
: PIW124 .MCR 600,1204] MICRO2 1L€03) 146-Jan-82 15:30:16 VAX11/780 Mlcrocode : PCS 01, FPLA OE, wcs1 4 Page 572
: DECMAL.MIC [600,12043 Decimal string : DIVP
;21801 3CD:
: 21802 SENTER HERE FROM C-FORK WITH DIVISOR-LENGTH IN Q,
221803 ;AND DIVISOR-ADDRESS IN D.
:%}ggé THIS ROUTINE EVALUATES SPECIF;ERS AND INITIALIZES REGISTERS.
;21806 DIVP. INIT
:21807 IDLT6] s SAVE DIVISOR-ADDRESS IN T6
221808 ALU Q. UXT[UORDJ ;> ISOLATE LENGTH
;21809 D_ALCU.RIGHT, : DIVIDE LENGTH BY 2
U 03CD, 0843,603C.D980,3C00,1400,6126 :S}g}? SYATE_FE ¢ USE TO CLEAR STATE
221812 =010xx1x
;21813 STATZ STATE-FE, : CLEAR STATE-REGISTER
U 0126, 0000,003D,DD80,3C00,1400,A37E :%}g}é ID(T?? D,CALL, J/SPEC : SAVE LENGTH/2 IN 17
;21816 =01 1%x1%
:21817 ALU_Q.AND .K[.FFFO], : MASK OUT LOW 4 BITS
221818 N2Z ALU.VEC_0,LONG, s CLOCK Z-BIT
U 0136, 0019,2035.6D80,F9A8,0050,047E :%}g}g RC(TSJ ALY, tALL J/ASPC : CLEAR RCS5,.GET DIVIDEND-ADDRESS
221821 =111ex1x
:21822 IDCT81 D, : SAVE DIVIDEND-ADDRESS IN T8
;21823 ALU_Q. UXT[UORDJ s SAVE DIVIDEND LENGTH IN RCO
J 221824 RC[TOJ ALU. RIGHT : SHIFT BACK LATER
U 0176, 0043,603C.E180,3D080,0000,01A2 :S}ggg = END J/DIV n
;21827 =010%x1%"
;21828 DIV.I1: ALU _Q.AND.K[C.FFEO], ; MASK OUT THE ILLEGAL BITS
221829 MX.Z TST,LONG, : ‘OR'* RESULT INTO Z-BIT
U 01A2, 0019,2035,A180,F800,0030,037E :%}gg? CKLL J/SPEC : EVALUATE QUOTIENT-LENGTH
;21832 =011**1*
;21833 U D.AND.KL.FFEOJ,R[R15]_ALU, : CLEAR R15
;21834 N AHX.Z TST,WORD, ; CLOCK QUOTIENT LENGTH
U 0182, 0019,4035,A180,FAF8,0030,047E :%}ggg CKLL.J/ISPC ;. EVALUATE QUOTIENT-ADDRESS
221837 =111xx1x
:21838 ALU_Q.AND.K[.1F],Q_ALU, ; ISOLATE QUOTIENT-LENGTH
;21839 RLRZ]_ALU,LONG, : SAVE IT IN R4
U 01F2, 0019,3A34.80C0,FAAD,0000,039¢ 221840 PSL Cf’.J/DIV IZ ; TEST FOR ILLEGAL LENGTHS

121841 =;END




ZZ-ESOAA~124 0
: PIW124 .MCR 600,

: DECMAL.MIC [600,1204]
1204)
: DECMAL.MIC [600,1204]

MICRO2 1L(03)
Dec1mal string

U 0399, 0000,003C,0180,F800,0000,0106

{U 039D, 0CO1,003C.E1FO,2EA8,0000.0C0A

{U OCOA,
U 0COC,

0F01,203C.E580,3E98,0000,0C0C
001F ,2000,0180,F900,0070,01A0

lu 01A0,

0¢30,0039,03F8,FA%90,0000,09C0

U 0180, 0000,003D,8580.,FA18,1604,4C21

Decimal strin
14-Jan-82
: DIVP

3 =10%r
DIV.I2:

221849 =;END

=00%*0

=10=x0
DIVCO:

G 13
? 14-J
5:30:16

BRANCH ON PSL Z-BIT

J/RSVOPﬂ

P
ALU_ o R[kSJ ALU,LONG,
D_0.Q_IDCT8

ALU_Q atm ALU LONG,
IDLTS. 95 p

LC_RC[TO].ALU_0~D,SET.CC(LONG)

ALU_LC,RCR2]_ALU.LEFT,
S1/MuL-.D
0, CALL,J/DIVDR

STATE_STATE.ANDNOT.K[.CJ,
VA R[R3],
CAEL J7DIVND

Ve We Ve %0 8085 % % 05 8,08, L Y

LX) Se

Qe %o %o b,

Jan=-82 Fiche 3 Frame 613
VAX11/780 M1crocode

: PCS 01,

ILLEGAL LENGTHS

STORE QUOTIENT-ADDRESS
GET DIVIDEND-ADDRESS

STORE DIVIDEND-ADDRESS IN R3
SAVE LENGTH IN T9

SET C-BIT

INITIALIZE DIVIDEND-LENGTH
ROUTINE TO LOAD DIVISOR IN RC
CLEAR SIGN-BIT

LOAD DIVIDEND-ADDRESS
READ DIVIDEND INTO ID AND STACK

Se ce 574
FPLA OE, UCS134

Page 573




27-ES0M=-126.0
- PTW124.MCR 600"
: DECMAL.MIC £600.12043]

U 0188,

{u 01B9S.

{u 0COD,

U OCOE,

{U 0D56,

U 0057,

U 0423,

U 0627,

U 0428,

U 0437,

U 0438,

U 0C10,

MICRO2

0000,003C.3180,F800,1404,2189

0800,003C .D5F0,2E10,0000,GCOD

081D,0000,6580.F8A0, 5404, 2COE

081C.AE00.0180,F800,001C,0D56

0010,1838,(5C0,F920,1486,4423

0000,003C,.580,F800,1404,29C1

0000.003C,01C0,£A20,0000,0437

0019,2031,7980,F800,0192,0097

0019,2031,7980,F800,0192,0097

0€18.8000,0580,FAA0,0010,0C42

0010,8038,0180,F928,0010,0C10

0003,013C,0780,F9A8,0000,0188

CECMAL.MIC [600,1204]
1204] 1L(03)
Decimal string

Decimal strin
14-Jan-82
: DIVP

&3

888
SN = OVoON

Rokalelel ellolle]
— d ed d wd ek ek

=11%x%0

DIVCO1:

DIVC1:

=;END
DIVC10:

=110

=;END
=00011

DIVC11:

=10111
DIVC2:

=11011

=, END
DIVC4:

H13
? 14-Jan-82
5:30:16

a Fiche 3 Frame H13 Se
VAX11/78C Nucrocode

nce 575

PCS.01, FPLA OE, WCS124

cROUTINE WHICH CONTROLS THE EXECUTION OF THE DIVIDE-INSTRUCTION

sCALLS THE NECESSARY SUBROUTINES, TO READ AND LOAD

sCALCULATE NEW DIGITS,
:IDCT5] HAS DIVISOR-LENGTH
STATE _STATE.OR.K[.40]

ALU_RLR21.D_ALU,
a_IBCT5],
J7DIVC10

e e B0,

snre STATE.OR.K[.101,
INTRPT . STROBE,
ALU_D-Q,D_ALU,
LA_RA[RI.J

ALU_LA-D,
p_ALU. CLK.UBCC.BYTE.
BEN/INTERRUPT

Ve ®e Ve Ny b0,

.e

L X

'??@CH ON INTERRUPT REQUEST

LX)

STATE_STATE.ANDNOT.K[C.88],
SC_RCLT4],.Q_RCLT4],

Bg?{ALU LJ7DIVCT

STATE _STATE.OR.K(.88],
J/DIV.MEMORY .FAULT

BRN#IH ON ALU Z AND N-BITS

LT PN N PN TN PR PR X

; 000
Oug[RloJ ~J/DIV(2

FE_SC,ALU Q.0R.K[.30],
CLR.u3CC,SC_ALU,
CALL ,J/DVSUB

Se Se e N

;01011
FE_SC.ALU_Q.OR.K[.30],
CLR.UBCC,SC AL,

CALL J/DVSLB

210N
R[RloJ LA=K[.1],CLK.UBCC,BYTE,

D_Q,J7DIVSAV

:T1611

ALU RC[TSJ
CLKUBCC.BYTE,
J/DIVC4

AR R TN TN P PR P TR P PN TN Y

RCLTS] 0,27
J/DIVCD

SeNewe N,

DATA,

AND UPDATE TEMPORARY STRINGS.
:R2 HAS DIVIDEND LENGTH.OR.K[.1]

SET OVERFLOW-BIT OF STATE

GET DIVIDEND LENGTH
GET DIVISOR-LENGTH

SET 1.PART FLAG

STROBE FOR INTERRUPTS
DIVIDEND .LENGTH-DIVISOR.LENGTH
GET PRODUCT-LENGTH

CLOCK THE DIFFERENCE
TEST FOR INTERRUPT REQUESTS

CLEAR INTERRUPT-BITS OF STATE
GET RC-COUNT
TEST THE DIFFERENCE

SET INTERRUPT-BIT, AND DIV.INTR.
JOIN MEMORY FAULT ROUTINE

RC5 IS O

GET ID-BUS POINTER
STORE IT IN SC
CALCULATE AND WRITE QUOTIENT DATA

GET ID-BUS POINTER
STORE IT IN SC
CALCULATE OVERFLOW DIGITS

UPDATE DST-LENGTH
WRITE QUOTIENT-DIGIT

GET OVERFLOW-DIGIT
CLOCK DIGIT

CLEAR IT,TEST IT
FOR OVERFLOW

Page 574




22-ES0AA=124.0
; PTW124 .MCR 60012041
. DECMAL.MIC [600.12041

U 09(:0.

{u 09C1,

U 09C2,
U 09C3,

ju 0C11,

u o6c12,

U 0D63,

U 0p67,

0000,003D,D9F0,2C00,0000,0C12

0818,003+,6180,FA78,0000,0CBA

0818,0034,6180,FA78,0000,0CBA
0C00,003C,DDF0,2C00,0000,0C11

0F01,203C.B580,3C00,0082,0A44E

0001,203€.81F0, 2E88,2600,0003

0819,0F34,CD80,F800,0010,090A

000F ,1810,0D80.FAB8, 1604 ,4A4E

: DECMAL.MIC [60/:,1204]
MICK32 L3
Decimal string

Decimal strin

:21917
221918
;21919
21920
;21921
;21922

219S¢

14-Jan—8

:

=00
DIVDR:

%5.30:16"

n-82 he 3 Frame 113 Se
VAX11/780 Mlcrocode : PCS 01,

nce 576

FPLA OE, WCE124 Page 575

sROUTINE WHICH READS DIVISOR AND STORES IT IN RC

sLEFT ADJUSTED, SO THAT HIGH riBBLE OF RCO IS NON-~ZERO.

SEXPECTS DIVISOR-LENGTH/2 IN 17, ADDRESS IN T6

sRC4 HAS # OF REGISTERS USED TO STORE THE DIVISOR (0-3)

:R1 IS USED TO STORE DIVISOR-ADDRESS,INITIALIZED TO LOW ADDRESS-1
:RC6 1S USED FOR NON-ZEROD DIVISOR-LE?GTH

SRETURNS # OF NON-ZERO DiGITS-1

00%0[76] .CALL.J/DIVFPD

OIV.MEMORY.FAULT:

SEND

DIVFPD:

=011
DIVR:

=;END

ALU_RCR151.AND.KL.F1,D_ALU,
J/DIV.SAVE

IN

Ve e 0y

3210~
ALU_RCR15].AND.KC.FJ,D_ALU,
J/DIV.SAVE

1N
D Q,a_ioC17]

$C_a.IDLFPDAJ_D.
D _0,J/DIVDO

Se B, 0,8,

ALU Q,RCR1]_ALU,VAK/LOAD,
SET. TFPD,Q_IDLUSTACK] ,RETURN3

e

:BRANCH ON SC NE O
.011

ALU_D.AND.KL.FOJ,
D_ALU,CLK.UBCC,
atg;sw'..l/owi

ALU_0+LB+1,RCR1]_ALU,LONG,
VAK7LOAD,

STATE STATE ANDNOT .KC. 3],
D.B0?7J/DIVDO

Q GETS DIVISOR-LENGTH

ENTER HERE ON FAULTS AND INTERRUPTS
SAVE NIBBLE FROM R15

SAVE NIBBLE FROM R15

GET DIVISOR-LENGTH
STORE RESTART ADDRESS

LOAD DIVISOR-ADDRESS
LOAD FAULT ADDRESS, SET 1.

PART DONE
STRIP OFF SIGN-NIBBLE

SIGN-BYTE, CHECK FOR 0 DIVISOR

LOAD DIVISOR-ADDRESS

CLEAR O-NIBBLE BIT
TEST D FOR O




J 13

17-ESOAA-124.0  ; DECMAL.MIC [600,1204] Decimal str1n? 4-Jan-82 . Fiche 3 Frame guen
. P1W124 .MCR 600,1204) MICRO2 1L€03) 14—Jan-82 5:3 VAx11/780 Microcode : PCS 01, FPLA OE, wWCS124 Page 576
. DECMAL.MIC [600.1204] Decimal string
;21953 =1110 :BRANCH ON LOW BYTE OF D NE. 0
121954 $1110 :
:21955 DIVDO: DCBYTEJ CACHE.ALU_KL.1] :  READ NEXT BYTE FROM DIVISOR
121956 LAB_RTBRCLT4] ALUTRIGHTS, :  GET ADDRESS. CLEAR RC4
221957 sc_Sc-k[.13, :  DECREMENT COUNT
U OA4E. 0098.8(38.0580.4320,0084.AD63 5}323 s$1?§ .02.J7/DIVR > TEST LENGTH
21960 ALU_D.ANDNOT .KC.F], :
U OA4F, 0019,8024.6180.F800.0010,0C13 .51 . CLKZUBCC,.BYTE : CLOCK HIGH NIBBLE
. =.t M
:21 ALU_0+K[SCI+1, : ADJUST LENGTH
21 Q.0 “D_ALU.LEFT, > MAKE IT NIBBLE~COUNT AGAIN
lu 0c13. 0838.0110.1DEO.F800.0000,0834 ;5} 2? > TEST HIGH NIBBLE
g% =0 *BRANCH ON ALU Z-BIT ’

:0
pIVDO1: ifﬁrgzbon ALU.RIGHT,D_Q,
SI/ASHR.J701VD02

SAVE LENGTH IN IDLT5]
KLUDGE TO INITIALIZE LENGTH

|[u 0834, 0C5F,2000,D4C0,3C00,0000,0C14 ; IN RC6

NNNNN;\)

b b md b e ek -
333338§8§8§§83
SN —=OOV NN S B

Ve Ve Vs 0,50, 0,0,

H 31
: ALU_D-K[.13.D ADJUST NIBBLE-COUNT FOR LEADING O
: STATE_STATE. oﬁ xc 13, REMEMBER TO LEFT—-ADJUST LATER

U 0835. 0819,0000.0580.F800.1404,2834 :%}3;2 D 3/p1vB01
51977 DiVD02: SC KC.181.FE KL.18], * SET UP COUNTERS FOR LOOP
121978 ALD_0+Q+1 _RCCTET_ALU. *  NEGATIVE 2YTE-COUNT

U 0C14, 001F,0010.7DF8.F9B0,0194,6C16 ;g}ggg Q_0CLK. uBCC

_ ‘51981 DIVDO3: &C FE.FE SC. ’

121982 LC-RCET6Y.D DAL.SC, : LOAD NEGATIVE COUNT IN LC

U 0C16. 0D00,003C.0180.F930,0181,0A58 :s}ggz J/BIVD1 *  LEFT-ADJUST THE BYTE WE AL.READY READ




l

22-ES0AA=124.0
: PTW124.MCR 600, 1204]
* DECMAL.MIC [600.1204]

U OASB,

[U OASF,

lu 0839,

U 0C18.

U 0C19,

U 0902,

U 0905.

U OC1A,

U ocic,

MI CROZ
Decimal

0011,A110,01€0,4330.0195,A838

0810,0038,0180,F920,0082,0C18

ODOF ,1210,01F8,FBB0,0381,0A58
0819,0F24,6180,F800,0000,0902

0F01,003C,0180,F838,0081.,0C19

0F13,0010,01F8,F9A0,0104,8C16

0000,003C,0980,F800,1404.4C1A

0000,903C,0980,F800,1404,2C1A

0800,003C,01F8,F800,0181,0C1C

0p10,1738,ED80,F920,0082,0A6E

; DECMAL.MIC [600,1204]

1L(03)
string

Decimal str1n?
14-Jan-82 5:3

=101
DIVD1:

=,END .
DIVD31:

sRCLT6] HAS NEGATIVE COUNT

n-82 Fiche 3 Frame K13 Se
VAX11/780 Mlcrocode :

PCS 01, FPLA OE, WCS124

'ENTER HERE AFTER FINDING NON-ZERO BYTE

BRANCH ON EALU Z-BIT
1011

ocavreJ CACHE,
FE_SC-K[.8],
ALO_Q+LC+1,

LAB R1GRC[T6] _ALU,
Sc_FE,

CLK1¥BCt ,22,3/DIVD2

L4

SC_RCLT41,.D_D.SWAP,
J/BI D3

gRANCH ON ALU Z-BIT

b_DAL.SC.

ALU 0+LB+1,

LC RC[T6J&R1 JALU,
Lo S0
EALU?.J/BIVD1

21
D_D.ANDNOT.KL.FJ.
BfDSGN’ J/DIVD4

ALU_D,RC(SO)_ALU,
_07SC_FE

RCLT4]_0+LC+1,
FE_SC+RL.8],
D_ 0.0, J/Divp03

'%ANCH ON BCD-SIGN

STATE STATE.ANDNOT.K[.2],
D_DAL.SC,
J7DTVD31

N
STATE_STATE.OR.KC.2].
D_DAL. *SC

.SUAP,
S'COFE.FE_SC.

D_DAL.SC,SC_RCLT4],
xt 18], STATE3-0?

3
o

(TR YR TE PR ¥

Ce @y 8, %, 0 LA TR TR TR PN X)

Ve 0g e 0, Vg %,

LR R R N XY

READ BYTE FROM DIVISOR
UPDATE COUNT
UPDATE DIVISOR-LENGTH

uence 578

Page 577

GET DIVISOR ADDRESS, STORE LENGTH

TEST DIVISOR-LENGTH
LONGWORD IS COMPLETE, STORE IT

GET RC-POINTER, PUT DATA IN
ARITHMETIC ORDER

SHIFT IN NEW BYTE
INCREMENT ADDRESS

GET LENGTH, STORE ADDRESS
LOAD DIVISOR-ADDRESS

TEST FOR COMPLETE LONGWORD

SIGN-BYTE
STRIP SIGN-NIBBLE, TEST SIGN

STORE LONGWORD IN RC-REGISTER
INCREMENT RC-POINTER

UPDATE SHIFT-CONSTANT
FOR LATER LEFT ADJUSTMENT

CLEAR DIVISOR-SIGN
MERGE WITH OLD DATA

SET DIVISOR-SIGN

SHIFT DATA INTO PLACE

PUT LONGWORD IN ARITHMETIC ORDER
GET READY FOR SHIFT

LEFT ADJUST, GET RC-POINTER
CHECK ODD NIBBLE BOUNDARY




U OAGE,
U OAS6F,

U 0C1D,

[U OA7B,
U OA7F,

U OCIE,

U OSDA,

U 0908,

U 0c20,

U 083C.

U 083D,

22-ES0AA=124.0
- PTW126..MCR 600°1204]
: DECMAL.MIC [600.1204]

0001,003€ .0180C,F838,0000,0010
OF1B,0008,EDEO,F800,0192,0C1D

0D00,123C.0180,F800.0181,0A78

0001,003C,0580,F838,0094 .AC1E
0001 ,003€E,0180,F838,0000,0010

0¢10,0038,01C0,F830,0181,0C1D

0803,003C,0980,F9A0,1404,4C20

0803,003C,0980,F9A0,1404,2C20

0F01,013C,31F0,2080,0000,083C

0000.003€ ,0580.3€00,0000,0010

0819,2030,3180.F800.0000,0828

DECMAL .MIC E600 12041
1CRO2 1L(03)
Dec1mal string

Decimal strin
14-Jan-82
: DIVP

22078

=1110

=1011

=;END
DIVD33:

=,END
DIVD61:

=0

DIVERR:
=;END

=. m .
DIVD32: D

L 13
14~Jan=-

?5:30:16

;BRANCH ON O-NIBBLE-BIT
;1110

ALU D.RC(SC) _ALU,
RETORNIO

;11
FE_SC.ALU o-xt 1BJ-1 SC_ALU,
CLR.uBCC,T.D.,D

St-FE:FE:SC.EALU?

*BRANCH ON EALU Z-BIT
21011

ALU_D,RC(SC)

S$T§$-K[ .11, tLK UBCC,J/DIVD33
ALU D.,RC(SC)_ALU,RETURN10

D Q,ALU_RC(SC),Q ALU,
ST_FE.FE_SC. J/DIWD32

an-82 Fiche
VAX11/780 Microcode

Yo O

L TR TR TR ¥l

AR IATEFA YR TR I

3 Frame L13

Seguence €79
: PCS 01, FPLA QOE, W(CS124

Page 578

STORE LAST LONGWORD IN RC
GENERATE CONSTANT -28. FOR SHIFTING

SHIFT ONE NIBBLE
FINISHED ?

STORE RESULT OF SHIFT IN RC
DECREMENT COUNT TO GET PREVIOUS REG

LOAD LAST REGISTER, RETURN

GET NEXT RC-REGISTER
KEEP LOOPING

"""ENTER HERE IF SIGN-BYTE IS FIRST NON-ZERO BYTE

:?gANCH ON BCD-SGN

STATE_STATE.ANDNOT.K[.2].
RCLT4]_0.D_D.SWAP,
J4?1v051

STATE_STATE.OR.K[.2].
RCLT4]_0,D_D.SWAP,
J/olv061

gg[TOJ-D.D_O.Q_ID[CESJ.

*BRANCH ON ALU Z-BIT

:0
I?[TSJ-D.RETURN10

ALU_Q.0R.K[.401,D_ALU,
J/FINI6

.
L4

Ve Ve 0o 0y

Ve Ve %e %o Ve N,

CLEAR DIVISOR-SIGN-BIT
LEFT-ADJUST BY SWAPPING

SET DIVISOR SIGN-BIT
LEFT-ADJUST BY SWAPPING

STORE SINGIL.E NIBBLE, GET CES-REGISTER
TEST SINGLE NIBBLE

OK=NON-Z :RO DIGIT

DECIMAL DIVIDE BY 0
TRAP CODE IS &




22-ES0AA-124.0
: PIW124.MCR 600
s DECMAL.MIC

U 0C21,
[u 0c22,

U 0C23,

U OA8B,

U OASF,

U 0844,

U 0845,

MICRO2
£600.1204]

0840,003C,7D80,F890,0184,6C22
001F,2000,0180,F980,0094 ,8C23

000C.0038,01F8,FB80,0200,0A88

0011,A110,01E0,4330,0195 ,A844

0818,0030,79C0,FA78,0082,0C24

ODOF ,1210,01F8,FBB0,0381,0A88

0815,0F24,6180,F800,0000,09€2

; DECMAL.MIC [600,1204]
1204] L3
Decimal string

;22079

Ve %o e
N-.n-.a.a—a-a—n—l—n—n-ls
QVOONO NS UIN=O

AIAININFLNININININININD
b e d d ed md b wed med e wd

e e Ve 0o vy,

DIVND:

=1011

DIVN3:

H13

Decimal strln? 14-Jan
14-Jan-82 5:3

82 he 3 Frame M13
0:16 VAX1 17780 mcrocode :

Se
PCS 01, FPLA OE, WCS1 4

sROUTINE WHICH READS DIVIDEND AND LOADS IT INTO

s ID-REGISTERS AND STACK.

:R1 IS USED TO STORE DIVIDEND-ADDRESS ,INITIALLY LOW ADDRESS

:RC6 IS USED FOR DIVIDEND-LENGTH DURING INSTRUCTI
:RC7 IS USED FOR # OF LONGWORDS ON STACK (30-33),

ON
INITIALLY 30

:R2 HAS DIVIDEND-LENGTH (# OF NIBBLES-1)
sRCSP] HAS ORIGINAL STACK-POINTER-16. (R14)
’DATA IS WRITTEN ON STACK IN ARITHMETIC ORDER.

SC _KC.18]1,FE_KL.18],
LA_ _RACR2] ALU LA.D ALU RIGHT

RC[6J 0-D,SC_SC+K[.8],
CLK. uBcc

ALU .VAK/LOAD,Q_0,
LC RC[T6J&R1 ALU

Ve Ve %o %8,

e

:BRANCH ON EALU Z-BIT
21011

DIBYTE]_CACHE, o o

FE _SC—T.81,S

ALO_Q+LC+1 LAB R1zaccr63 _ALU,
CLKTUBCC,

22.J/DIVNG

1111

Vo e %0 Ve

ALU_RCR15].0R.K[.30],
SC_ALU,Q_ALU,D_D. SWAP,

e %e Ny vy 0,0,

J/P 1v~$

gRANCH ON ALU Z-BIT

D _DAL.SC.Q_0,

ALU_0+LB+1;

LC_RC [T6IER1 ZALU,

SC_FE,FE_SC,

VAR/LOAD?

a§~/EALu .J/DIVN3
D.ANDNOT .K{.FJ,

B'CDSGN" J/DIVNS

Se 0y NN,

®e ®e Ve 0e 8o,

DIVIDE LENGTH BY 2

INITIALIZE COUNTER
WITH DIVND.-LENGTH

LOAD DIV. ADDRESS

READ BYTE OF DIVIDEND
UPDATE COUNTER
INCREMENT COUNTER (Q=0)

TEST FOR END OF STRING

LONGWORD COMPLETE
GET DATA IN ARITHMETIC ORDER
STORE DATA IN ID-REGISTER

SHIFT NEW BYTE INTO LONGWORD
INCREMENT ADDRESS
GET LENGTH, STORE ADDRESS

LOAD DIVIDEND-ADDRESS
TEST FOR A COMPLETE LONGWORD

THIS IS SIGN-BYTE
TEST SIGN-NIBBLE

uence 580

Page 579




22-ESOAA=-124. o
; P1W124 MR 600
. DECMAL.MIC t606 12043

U 0C24,

U 0C25.
U 0C28.
U 029,
lu o9e2.
U 09€3,

U JC2A,

u ocec,
U 0cep,
U OCZE,

U 030,

U 0c31,

0079,201C.00C9,3670,0000,0C25

000D,2014,0180,F888,0200,0C28

0018.0010.1DF8,32F8,0081,0C29

0000,003C.0180,F930,0284,8A88

0D00,003C,0980,F800,1404,8C2A

0000,003 ,D580,F8C0,1404,8C2A

0800,003C,01F8,F800,0181,0C2C

0018,0030,79C0,FA78,0082,0C2D

0079,201C,0DC0,3670,0081,0C2E

001C,0014,0180.,F800,0200,0C30

0003,003C,6580,32F8,0084,6C31

0018,0002,1080,FAF0,0000,0009

; DECMAL.MIC [600,1204]
1204] MICRO2 1L€03)
Decimal string

13
Decimal strin 14-Jan~-82
14-Jan-82
: DIVP

22168

DIVNS:

DIVN9

5:30:16

Fiche 3 Frame N13
VAX11/780 Mlcrocode :

PCS 01, FPLA QOE, WCS124

;ENTER HERE TO STORE LONGWORD ON STACK AND IN ID-REGISTER
LAB RCSP],

ALUZQ.ORNOT.KL.31,
SHF7ALU.DT,LONG,
QK/SHF ,

ID(SC) D

.
o

.
(4

VA Q+LB,
LA “RALR1]

LI

CACHE _DLLONG],
ALU_O*KLSCI+1,
RCRTS]_ALU,
SC FE.B_0

LT TR TR

ALU_LA.LC_RCLT6]
VAK7LUAD,3C_SC+k[. 81,
J/DIVN3

?gANCH ON BCD-SIGN

Qe Ve %y % N,

STATE STATE+KL.2],
DT?AL .SC,J/DIVN9

STATE_STATE+KL.6],
D_DAL-SC

AR FE TR Y3 K

D D.SWAP,
sT_FE,FE_SC.Q_0

D_DAL.SC,ALU_RCR151.0R.K[.30],

SsT_ALU,Q_ALU

LAB_RLSP],

ALU_Q. ORNOT KC.31,
SHF7ALU. DT.LONG,
QK/SHF ,

ID(SC) D SC_FE

VA LA+Q

ALU O(A) RCRI5]_ALU,
CAL"L LONG1

ALU_LA-K"SC1,RCSPI_ALU,
Qs )

GET NEGATIVE COUNT
GENERATE STACK ADDRESS

STORE IN ID-REGISTER
LOAD STACK-ADDRESS
WRITE LONGWORD ON STACK

INCREMSNT ID-POINTER
STORE IY IN R15

GET DIVIDEND-LENGTH
RE-INITIALIZE COUNTER
REENTER LOOP

DUPLICATE DIVISOR-SIGN
SHIFT DATA IN

COMPLEMENT DIVISOR SIGN-BIT
GET DATA IN ARITHMETIC ORDER
LEFT ADJUST, GET ID-POINTER
GET STACK-POINTER M

GENERATE STACK-ADDRESS

LOAD STACK~ADDRESS

INITIALIZE R15
WRITE LAST LONGWORD ON STACK

CONSTANT TO UPDATE STACK POINTER

RESERVE 16 BYTES ON STACK

Sequence 581

Page

580




ZZ-ESOAA-124.0
: PTW124.MCR 600,

MICRO2
: DECMAL.MIC [600,1204]

U 0C32, 081D,320C,09D0,F928,00F4 ,AA98

U 0A98, ( *10,0000,01F0,2430,0080,CC33

U 0A9F, 081D,0200,0180,FA78,0080,CD75

U 0075, 0018,8000,0580,FAF8,0070,0D77
U 0D77, 0013,021G,0180,35A8,0080,8D9%5

U 0C33, 0810,0038,AD80,3400,0014,8C32

; DECMAL.MIC [600,1204]
12041 1L(03)
Decimal string

B 14
Decimal strin? 14-Jan-82 he 3 Frame Bl14 guence 582
14-Jan-?$p 5:30:16 VAX11/780 chrocode : PCS 01, FPLA OE, WCS124 581
522169 SROUTINE WHICH GENERATES A DIGIT OF QUOTIENT DEPENDING ON
222170 sRC AND ID AND R15 (HIGH NIBBLE OF DIVIDEND). ;
;22171 sSAVES DIGIT IN RCS !
222172 ~RC[T¢J HAS NUMBER OF LONGWORDS USED IN RC (0-3), i
222173 *FE STORES THIS NUMBER DURING THE ROUTINE.
510t
222176 DVSUBO: ALU OCINST DEPID,D_ALU, ; SUBTRACT WITH BORROW
;22177 DEC.C ;. STORE DECIMAL CONSTANT
122178 st SC=KC. 23 * ADJUST RC ADDRESS POINTER
;22179 LCCRCLTS], ; GET CURRENT DIGIT
'%S}g? SET CC(LONG) .BEN/EALU s TEST POINTER
;22182 =1011 :BRANCH ON EALU Z-BIT
;22183 2101 : :
;22184 DVSUBO1: ;
;22185 D_D-Q, . DECIMAL ADJUST FOR SUBTRACTION
;22186 LT RC(SC) ; GET LONGWORD FROM DIVISOR
;22187 Q_Ipn(sC), ; AND LONGWORD FROM DIVIDEND
;22188 St SC+1 J/DVSUBI . READJUST ADDRESS
;22189 1N : i
222190 SC_SC+1, ; ADJUST ADDRESS ;
;22197 D_D-0,LAB_RLR151,ROR? ; DECIMAL ADJUST, TEST FOR BORROW
222192 =:END
222193
222194  ; AR AR AR AR AR RARRR AR A RANNARR AR NARNRR KRR R
;22195 ; + Patch no. 072, PCS OA9F trapped to WCS 1191 =
'22196 : 12 23838223882 2223232323322223222 282322223222 23322823 2322
;22197
222198 : H
'35533 =101 :BRANCH ON PSL C-BIT
222201 R[R1SJ LA-K[.1], ; BORROW-SO TRY LEFT~OVER DIGIT
:ggggg SE{1CCTBYTE) ; CLOCK PSL C-BIT
222204 ID(SC) D,RCLTS]_0+LC+1, ;s NO BORROW-INCREMENT QUOTIENT
’5%582 END SC_ SC+FE.ROR?,J7DVSUB2” ;  TRY AGAIN
;22207 DVSUB1: ID(SC) D,EALU_SC+KC.DFCF], ; KEEP LOOPING
;22208 D _LC, C[K UBCC,u/DVSUB0

:22209

.




U 0095.

U 0097,

U 0C34,

U oc%'

{u 0C38,

U 0C3A,

U 0AAB,

U OAAF,

22-ES0AA-124.0
; P1W124 MCR 6001
* DECMAL.MIC [600.1204]

U 0C39,

0013,0014,01D0,F9A8,0000,0C36

0810,0038,01F0,2430,0010,6C34

081D, 320C,05D0,F928,00F 4 ,AAS8

0C00,003C,11F0,2430,01C4,6C38

081D,0014,798C,FA70,0014,AC39

0811,002C,05D0,F800,00F4,AC3A

081D,1200,01F0,2430,0080,CAAB

081F,0014,05D0,3400,0084 ,AC 38

000C,0038,01€0,F220,0381.(C38

DECHAL MIC [600 1204]
204] RO2 1L(Q3)
Decwmal string

Decimal strin
14-Jan-82 15:30:16
: DIVP

22247

=101

DVSUB2:

DVSUB:

=;END

DVAD:

DVADO:

=1011

C 14
14-Jan-

;BRANCH ON PSL C-BIT
“101

ALU_0+LC,RCLTS] ALV,

Q_DEC. CON, J/DVAD
:T11

LC_RC(SC) ,ALU_LC.
D_ALU,Q_ID(SCY,
EILU FETCLK.UBCC

ALU QCINST.DEPID,D_ALU,
Q_DEC. CON,SC_ sc-kC>1],
LC_RCLTST,

SET. CC (LONG. ,BEN/EALU,
J/DbvsuB01

LC_RC(SC),Q_ID(SC),
0_0.FE_KC.4]

-re -

ElLu SC-K[.303,
CLK. UBCC,LAB_RLSP]

D D+LC+PSL.C,Q_DEC.CON,
St _SC-K[.11,SET.CC(LONG)

Lt RC(SC) Q_ID(SC),
SC ~SC+1,BENZEALU

BRANCH ON EALU Z-BIT

ALU 0+Q,D_ALU,Q DEC.CON,
ID(SC) .SC sc -RC.13.J/DVADO

ALU LB,VA_ALU,LA_RA[R2],
FE_SC+1,ST_FE.Q_D,
J/Blvsr

82 Fiche 3 Frame C14
VAX11/780 Microcode :

LA TEATIAIE YA X

LA TN FE PN X

(IETETEFE PR TR PR FE FE FE TN PR PR TN ¥

LX)

LX)

Sequence 583

PCS 01, FPLA OE, WCS124 Page 582

STORE NEW DIGIT
GENERATE ALL 6°'S

GET DIVISOR LONGWORD
GET DIVIDEND LONGWORD

SUBTRACT WITH BORROW
STORE DECIMAL CONSTANT
GET DIGITS

TEST ADDRESS POINTER

GET _OPERANDS FOR RESTORING PORTION
D GETS 6°'S

ADD 6°'S TO DIVIDEND LONGWORD
COMPARE SC WITH LOW LIMIT
GET STACK POINTER READY FOR STORING

ADD WITH CARRY
CLOCK CARRY

DECIMAL ADJUST

GET NEXT OPERANDS
TEST POINTER

KEEP ADDING




ZZ-ESOAA-124 0

U 0c38.
U 0c3cC.

U 0C3E,

lu 0c40,

U 0AB”,
U OABF,

U 0AC7,

U OACF,

U 0C41,

0D18,0000,0180,FA88.0191.0C3C
0C19,0034,61F0,26F8,0000,0C3E

0018,0000,0580,FA90,0185 ,AC40

0D00,163(C,0180,F800,0181,0AB7

0000, 1B3C. 0980, 3488,0084 ,8A(7
0819,0024,6180,F800,0000,0A87

0018,0000,0180,3288,0010,0C41

0000,003€E,01€0,3220,0000,0010

0C00,003C,05F0,2488,0185,AC40

; DECMAL.MIC [600,1204]
: PTIW124.MCR 600,1204] MICR02

1L(03)
: DECMAL.MIC [600.1204)]

Decimal strirg

522248
9

22296

Decimal str1n?
14-Jan-8 5:3

DIVST:

DIVSTZ2:

=0111

DIVST3:

=;END
=0111

DIVST4:

=;END

DIVSTS:

D 14

14-Jan-82 he 3 Frame D14
0:16 VAX11/780 Mrcrocode : PCS 01, FPLA OE, W(CS124

Sequence 584

sROUTINE WHICH READS DIVIDEND -STRING OFF
sID-BUS, SHIFTS IT LEFT, AND WRITES THE RESULT ON THE

sSTACK AS WELL AS BACK ON ID-BUS.
;DECREMENTS DIVIDEND-LENGTH BY 1.

sR14 (STACK-POINTER) POINTS TO LOW ADDRESS

sRA2 HAS DIVIDENO LENGTH

sRAT IS USED FOR SCRATCH TO KEEP DIV.LENGTH WHILE USED FOR COUNTER

:RA15 GETS LEFT-OVER DIGIT

ALU LA-KL.8],RIR1I_ALU,
CLK-UBCC,

D_DAL.SC,

St FE.FE_SC

ALU D.AND.KL.F1,RCR15]_ALU,
D _Q,0_ID(SC)

ALU LA-K[.1],
R[RZJ _ALU,FE_SC-K[.1],SC_FE

D_DAL.SC,
SfDFE .FE_SC,

(YA TETE FA YR I FI X

LX]

'BRANCH ON ALU-N-BIT
;0111

ID(SC)_D,LA_RACR1],
SC_SC+RC.217
A%U;iJ/DIVST4

D _D.ANDNOT.KC.FJ,J/DIVST3

LY N TN N TN N XY

:BRANCH ON ALU N-BIT
;0111

CACHE_DLLONG]
RCR1J_LA-KL.83,cLK.UBCC,

J/DI¥S 5

CACHE_DCLONG],
Q _RCR%], RETURN1O

a_ID(SC) D_Q,FE_SC~K[.13],
Ll “RACR1S,”

A_VA+4,
sc “FE.J/DIVST2

’

Ve Ve Vs 9,y 0,

UPDATE DIVIDEND LENGTH
SHIFT IN NIBBLE

STORE HIGH NIBBLE IN R15
GET NEXT LONGWORD

UPDATE REAL DIVIDEND LENGTH BY 1
FE GETS .30, SC GETS 4

SHIFT DATA INTO D
TEST LENGTH

STORE SHIFTED RESULT
SC NOW POINTS TO
ID-REGISTER WITH NEXT HIGH NIBBLE

LOW NIBBLE WAS NO GOOD

STORE IT ON THE STACK
UPDATE LENGTH

WRITE LAST LONGWORD
GET DST-LENGTH

GET NEXT REGISTER
UPDATE STACK ADDRESS

Page 583




22-ESOAA=124.0 ; DECMAL.MIC [600,1204]
; P1W124.MCR 600.1204] MICRO2 1L(03)
: DECMAL.MIC [600,12043 Decimal string

:22295 DIVSAV:

U 0C42, 0030,9838,D9C0,F928,1434 ,4AD3

=0011

U OAD3, 0C00,0C3C.0180,FA28,0200,0DD6

{u 0AD7, 083F,0014,7580,F800,1474,2C46

{U OADB, OF03,003C,7580,F9A8,1454,2C46

U 0DD6, 0618,0014,0580,FAA8,0000,0C43
U 0DD7, COA1,203C,0180,F9A8,0000,0189

=;END
DIVSO1:
U 0c43, 0000,803C,01€0,3210,0000,0C44

U 0C44, 0C03,003C.D5F0,2DA8,0000,0C0D

Decimal str1n? 14=Jan
16-Jan-82 5:3

E 14

Sequence 585
FPLA OE, WCS124

he 3 Frame E14

92 Fic
0:16 VAX11/780 H1crocode : PCS 01, Page

sTHIS ROUTINE TAKES THE DIGIT JUST GENERATED IN RC5
:AND EITHER SHIFTS IT INTO THE HIGH NIBSLE,

:OR WRITES THE BYTE CONTAINING IT IN THE QUOTIENT-BYTE
:POINTED TO BY RS.

:THIS CHOICE DEPENDS ON WHETHER R4 (THE QUOTIENT-LENGTH)
;1S ODD OR_EVEN.

;IF R4=0, THE SIGN-NIBBLE IS ADDED TO RCS,

:THE SIGN-BYTE IS WRITTEN, AND THE ROUTINE EXITS VIA
:DIVFIN, TO SET PSL CONDITION CODES.

:D AND Q ARE CLOBBERED, BUT SC AND FE ARE NOT USED.

STATE STATE .ANDNOT.KL.93, H
ALU RTLTS],Q ALU.LEFT, :
N_ARX.Z_ 15T,BYTE,ALL?

gﬂbl;NCH ON ALU Z AND N-BITS
VA_RIRS1.D_Q.MUL?, :
J/?{¥SO :
STATE_STATE.OR.K[.207, :
ALU_0%Q, SHF /LEFT,

CLEAR BITS JUST IN CASE
ENTER HERE AFTER A FAULT

LOAD QUOTIENT-ADDRESS
TEST ODD/EVEN LENGTH

SET END-OF-INSTRUCTION BIT IN STATE

SET-CC(LONG), : CLEAR C-BIT

m%%# ,J/DIVS2

STATE_STATE. OR K[.20]. * SET END-OF-INSTRUCTION SIT IN STATE
NgZ_ALU.VEL : SET Z-BIT

ALUZO(A) , RCITSJ _ALU,

D_07 7J/DIVS2 :  NULL=SIRING

??GNCH ON LOW BIT OF D ’

ALU_LA+KC.13,RIRSI_ALU, :  INCREMENT QUOTIENT ADDRESS
D?{?IGHT .J/Divs01

ALU NOT A WHOLE BYTE YET

Rcc‘rsj _ALU.LFFT3,4/DIVC1

CACHE_DIBYTE],
ALU RCR2].Q ALU

Q _IDLTS],
Atu OTA) RCLTS) _ALU,
J/DIVC10°

STORE DIGIT, SHIFTED LEFT

STORE BYTE IN QUOTIENT STRING
GET DIVIDEND-LENGTH

GET DIVISOR-LENGTH
CLEAR QUOTIENT-BYTE

Ve %o Be Ve Ny VN, Ny N,

584




Cc C

c C

2Z-ES0AA=124.0
; PTW124.MCR" 600
: DECMAL.MIC tsoé 12043

0C46.

03AA,

03AE.,

OAEB.

OAEF,

ODE3,

ODE7,

0c48,
0C49,
0C4A,

ocac,
0c4D,

0DF3,

0DF7,

2047

0100,173C,E5F0,2E28,0200,03AA

0819,0030,8580,F800,0000,0DE7

0819,1A30,8980,F800,0000, 0AEB

0018,8038,4180,3000,0050,0C48
0000,163C,0180,F800,0000,0DE3
0818,0038,8580,F800,0000,0DE7

0000,803C,0180,3000,0000,0C48

001C,0000,D9F 0, 2EA8,0000,0C49
0003,003C,0180,F# 30,0000,0C4A
0001 ,203C,0180,FA88,0000,0C4C

0000,003C,6580,FA70,0000,0C4D
0018,1614,6580,FAF0,0000,00F3

0003,003C,0180,FAA0,0000, 0829

0003,003C, 3170, 2EA0, 0000, 0826

DECMAL MIC [600,1204]
MICRO2 1L(03)
Decimal string

Decimal str1n?
14-Jan-82 5:3

DIVS2:

=01*

‘011
DIVS30:
DIVS4:

=;END
DIVF IN:

F 14

14~Jan-82
0:16 VAX11/780 Microcode

LX)

VA RCR5]1.Q_IDLT9],

Se

Fiche 3 Frame F14

: PCS 01, FPLA

GET QUOTIENT ADDRESS

DK7LEF T2, STATE3-0% : TEST SIGN-BIT
3¥ANCH ON SIGN-BIT OF STATE-REGISTER

DT? .OR.K[.C1,J/DIVS4 § POSITIVE

PSL ?gvfgio}vss ; NEGATIVE

?8??CH ON PSL Z-BIT
CACHE_DLBYTE],QK/RIGHT,

ALU_KT.80] N@Z _ALU.VEC_0,
J/DIVFIN

211N :
STATE7=4? :

WRITE NEGATIVE SIGN-BYTE
SET PSL N-BIT

TEST FOR OVERFLOW

:gq?NCH ON OVERFLOW-BIT OF STATE REGISTER

p_KC.C]
T

;Acne pIBYTE],
OK/RIGHT J/DIVFIN

Ve Ve V% Ny

* %y

WRITE PLUS ZERO

WRITE LAST BYTE
DIVIDE LENGTH BY 2

:ROUTINE WHICH FINISHES UP THE DIVIDE-INSTRUCTION

:RESETS THE STACK-POINTER, SETS

ALU_LA-Q,RCRS]_ALU,LONG,
a_IBLT6]

ALU_0(A) ,RCROJ_ALU
RCR11_Q

AR PR Y FE VI FE ¥

DIVP.JUNK.EXIT:

=011

=;END

;Ae_ncspJ.xt.103
RLSPI_LA+KL.10],STATE7-4?
3§¢~cn ON OVERFLOW-BIT OF STATE
Aw,’om .RCRGI_ALU.J/F INI8

ALU_0(A) ,RCRG] ALU,
a_IBLCESS.J/FIRIS

Ve e Ve e v,

Ve Ve % 0% %y N,

THE CONDITION-CODES

RESET R5 WITH QUOTIENT ADDRESS
GET DIVISOR ADDRESS

CLEAR RO
R1 GETS DIVISOR ADDRESS

GET READY TO POP STACK
RESTORE STACK POINTER

CLEAR R4

CLEAR R4
LOAD TRAP-VALUE

Sequence 586
OE. wcs134
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G 14

2Z-ES0AA-124.0 DECMAL .MIC [600,1204] Decimal strin? 14~Jan-82 Fiche 3 Frame G14 gue ce 587
: PIW124.MCR 60012043 MICRO2 1L(03)  14-Jan-82 15:30:16  VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 586
: DECMAL.MIC [600,1204] Decimal string : ASHP
:%%gg% .T0C ' Decimal string : ASHP''
£22393 :ARITMETIC SHIFT OF PACKED BCD
222394 :ALGORITHM:
222395 : 1 THE MICRO-CODE STARTS BY EVALUATING, me SPECIF IERS
222396 AND INITIALIZING REGISTERS (“ASHP.INIT'
:gggg : FIRST PART DONE FLAG IS SET (“‘ASH.I3'".
122399 2. THE MAIN LOOP STARTS AT "ASHP.E'’, AND aesms BY READING
:%%zgg : A LONGWORD FROM THE SOURCE-STRING (“ASHP.E1'9
222402 3. THE PROGRAM USES TWO DIFFERENT PATHS THROUGH THE LOOP,
122403 DEPENDING ON WHETHER IT IS DDING A RIGHT SHIFT (' NEG CNT™,
"552815' : OR A LEFT SHIFT ('POS.CNT')
1226406 4. ON RIGHT SHIFTS, THE ROUNDING OPERAND IS ADDED TO THE MOST
222407 SIGNIFICANT DISCARDED DIGIT ('NEG.4'", AND RESULTING CARRIES
:5%283 : MAY PROPAGATE THROUGH THE STRING ('NEG.3'9.
222410 ; 5. ON LEFT SHIFTS, 0°'S ARE SHIFTED INTO THE LEAST SIGNIFICANT
552}% : END OF THE STRING ('P0S.2'".
222413 6. IN ANY CASE, THE NEWLY READ DATA IS SHIFTED TOGETHER WITH
222414 PREVIOUS DATA (STORED IN RC2), AND THE RESULT IS
ggﬁg : WRITTEN INTO THE DEST-STRING (‘ASHP.WRITE'").
122417 7. STEPS 2,3.4.5.6 ARE REPEATED UNTIL WE REACH THE
222418 END OF BOTH STRINGS, AT WHICH TIME WE LOAD THE GENERAL REGISTERS
:gggg : AND SET THE CONDIITON-CODES ("‘ASHP.FIN'").
222621 8. IN CASE OF INTERRUPTS OR MEMORY-FAULTS, THE INITIAL STATE
122622 OF THE_INSTRUCTION IS SAVED (*BCD.SAVE™, AND THE INSTRUCTION
122623 : IS RESTARTED (' RESTART.ASHP'").
;22424
;22425
122606 OP-CODE IS 'F8"'
122427 : CCK/INST.DEP IS DEFINED AS: 0.C_ALU CARRYLUDT]
:ggzgg : INST.DEP ALU-FUNCTION IS A-B-PSL BORRD\J
122430 THIS ROUTINE CALLS THE SUBROUTINES:

;22431 READ-BCD,WRITE-BCD, SPEC ,ASPC




ZZ-ESOAA=-124.0 ; DECMAL.MIC [600,1204]
1204]

; PTW124 MCR €00
: DECMAL.MIC [606 12041

MICRO2 1L(03)
Decimal string

22452

Decimal strin? 14-Jan-82 Fic
14-Jan;gsp 5:3C:16 VAX11/780 mcrocode : PCS 01, FPLA OE, HCSISI.

A XA TR IEYE IR FEIENE FRE RN YR N

H 14
he 3 Frame H14

STORAGE-ALLOCATIW
RO HAS SRC-LENGTH ,INITIALLY -LENGTH-1
R1 HAS SRC-ADDRESS. INITIALLY HIGH ADDRESS+1
RZ HAS DST-LENGTH, INITIALLY -LENGTH-1
R3 HAS DST-ADDRESS, INITIALLY HIGH ADDRESS+1
RCO HAS SRC~LENGTH
RC1 HAS DST-LENGTH
RC2 HAS LEFT-OVER DATA DURING RIGHT SHIFTS
RC4 HAS ORIGINAL SHIFT-COUNT*4
RC5_HAS SHIFT-COUNT*4 IN LOW BYTE, ROUNDING-OPERAND IN HIGH BYTE
IDCTO] HAS SRC-ADDRESS
IDCT1] HAS LOW DST-ADDRESS
IDCT2] HAS ROUNDING OPERAND

: STATE-REGISTER :

Ne e v,y 0,

INTRP: .OVFLOU :1.TIME ;COUNT ;CARRY ;1.TIME ;SIGN
:READ  :DIRECT : ;WRITE

- - . . .
L4 . L d L4 L d

L N
L TN T N

- . . . -
. [ 4 4 4 [ 4
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2Z-ES0AA=126.0
: P1W124 MCR 600’
: DECMAL .MIC [600.1204]

U 03CC,

U 0602,

U 0662,

U 06724

U OC4E,

U 00F6,

U 01C6,

U 01D6,

U G1F6,

; DECMAL.MIC [600,1204]
1204] MICRO2 1L(03)
Decimal string

0803,403C,018F ,F980,0000,0602
0€19,0035,A180,F990,0050,047E
0803,603D,C180,3DA0,0082,037E

0819,0034,6180,F800,0000,0C4E

0800,003C,C980,3C00,0010,01C6

0003,603p,C980,3DA0,0010,0C99
001D,0031,0180,F9A8,0000,037€

0803,403D,0180,F988,0000,04 7€

001F 1208, (580, 3690,0000,05F6

I 14

s AMAAARRRRAANAAAAARNAARRARARRAA AN AARARAARAANANY

; * Patch no. 059, PCS 0672 trapped to WCS 1185 =

e REAKAAXXANAAAAARAARARAAANRARAAARAANARARAAAANAARAY

D.SWAP,IDLT2] D, SAVE ROUNDING OPERAND IN T2
EALU SC,CLK.UBCT,J/ASHP. 12 CLOCK DIRECTION OF SHIFT
=0%x100*%x1»
=0*x171xx]x
ASHP .REEN.O:
Ho O aRREAd Ry :
ALU Q.OXTCWORD] ,RCLT4]_ALU, . INITIALIZE RC4 WITH SHIFT-COUNT
EALD_SC,CLK. UBCC s CLOCK DIRECTION OF SHIFT
IDCT2]_D,CALL, J/RESTORE BCD :  SAVE ROUNDING OPERAND
=12100#**1 %
ASHP.12:
;1%100%%1+ :
ALU D.OR.Q,RCLT5]_ALU, ; SAVE BOTH COUNT AND ROUNDING IN RCS
CALL, J/SPEC ; EVALUATE DST-LENGTH
=1x101*»1x
DC.PA.59:
J1x101%x]x N
ALU_D. OXTCWORD] ,RCLCT1]_ALU, ; STORE DST-LENGTH IN RC1
0 A[U CALL, J/ASPC ;s EVALUATE DST-ADDRZSS
=141 11 %1%
ASHP .REEN:
1% 1 1an]n
ALU 0-Q-1,R LU, STORE NEGATIVE DST~LENGTH IN R?

CR2]_A
QK/RIGHT, IDLT117 D. SAVE DST-ADDRESS IN T1
EALU?,J/ASH. 110

TEST DIRECTION OF SHIFT

Se %o %o N,

Decimal strin? 14=-Jan-82 he 3 Frame [14 3uen
14-Jan-82 75:30:16 VAX11/780 M1crocode : PCS 01, FPLA OE, WCS124 Page 588
3CC: ENTER HERE FROM C-FORK WITH Q=COUNT ,D=SOURCE-LENGTH
ASHP.1 I
ALU D.OXTCWORD],RCLTOJ_ALU, ; SAVE SRC-LENGTH IN RCO
D_ACU,QK/LEFT2, ; MULTIPLY COUNT BY &
SGN/CLR SD+SS : CLEAR SS FOR LATER BRANCHING
=000%xx]
:000%x1* :
ALU D. AND K[ FFEO], ; ISLOATE SRC-LENGTH
RCLT2] : CLEAR FOR STORAGE-REGISTER
110%#1 NRZ ALU V&C _0.Db_Q,CALL,J/ASPC s CLOCK LENGTH, EVALUATE SRC-ADDRESS
= L2 AR ¢
ASH.I1: ;110%x1x K
IpCT01 D : SAVE SRC-ADDRESS IN TO
ALU Q. UXT[UORDJ RCLT4]_ALU, ; INITIALIZE RC4& WITH 4=xSHIFT-COUNT
0_ACU.SC_ALU. ; LOAD IT IN SC AS WELL
CILL J/SPEC . EVALUATE ROUNDING OPERAND
=111%xx]~
A RRELAR :
END ALU_D.AND.K[.FJ,D_ALU ; ISOLATE LOW nNiBBLE

[Pp—




J 14

ZZ-ESOAA-124.0 ; DECMAL.MIC [600,1204] Decimal strin? 14=Jan-82 . Fiche 3 Frame J14 Se ce 590
; PIW124.MCR 600,12043 MICRO2 1L(03) 14-Jan-82 715:30:16  VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 589
: DECMAL.MIC [600,1204] Decimal string : ASHP
;22507 =011+  ;BRANCH ON EALU N-BIT (SS=0)
$22508 :011» H
:22509 ASH.110: B
:22510 STATE_K[ZERO] : CLEAR STATE-REGISTER -
;22511 ALU_D+Q 1.R[R3].ALU. ; GENERATE HIGH DST-ADDRESS
U 05F6, 001D,0010,1980,FA98,1404,66A2 SS?}% J{ﬁ&j.ﬂ
;22514 STATE_KL.101, s SET LEFT-SHIFT-BIT IN STATE
;22515 ALU_D+Q+1,R[R3]_ALU, ; INITIALIZE R3 WITH HIGH DST-ADDRESS
U OSFE, 001D,0010,6580,FA98,1404,66A2 ggg}g END J/ASH.13

220518 =Owws_  ;Qwws
222519 ASH. 13: ALU_RCLT0J,D_ALU.RIGHT,

GET SRC-LENGTH, DIVIDE BY 2

U 06A2. 0850,0039.C1F0.2D00,0000.0824 ggggg OTIBETOJ.CALC,J/BCD.FPD.OO * GET SRC-ADDRESS, SET FPD
. . IR .
222522 ALU_0-LC-1,RCROJ_ALU, : INITIALIZE RO WITH NEG. SRC-LENGTH
U 06AA, 0013,0008,8580,3E80,0000,0036 ggg%z o END IDCFPDA]_D,J/ASHP.E ; LOAD 1.PART DONE RETURN ADDRESS (33)
129505 *ENTER HERE IN ORDER TO READ NEXT LONGWORD FROM SRC-STRING
22526 :EXPECTS D TO HAVE NEGATIVE SRC-LENGTH, REFLECTED IN ALU CC
;22527 =10 210 ;
122528 ASHP.E1:
222529 LA_RALR1] : GET SRC-ADDRESS
222530 ALD_D+KL. 5. ¢ INCREMENT LENGTH
:22531 D_ALU,CLK.UBCC,BYTE,
222532 INTRPT.STROBE, : STROBE TMTERRUPTS
U 09EA. 0819,9815,0D80.F888,4010,0AF7 gggg{ y Alig.N?.CALL.J/READO ¢ TEST LENGTH,READ SRC-STRING
. = ML .
122535 ALU_LA=K[.4]. ¢ UPDATE SRC-ADDRESS
;22536 LC_RCLT4IRRT ALV, ;  GET SHIFT-COUNT
U 09EB, 0018,0E00,1180,FBAQ,0000,0DFE ggggg D BER/ INTERRUPT : TEST FOR PENDING INTERRUPTS
122539 =710  -BRANCH ON INTERRUPT-REQUEST
122540 :110 :
55?’2.5 fﬁe‘ﬁtgghw LC.SC_ALU : lé%ngs%m'ﬁ?olglgcmmlu IN FE
U ODFE. 0010,0038.7580,FA00,0186,6C50 Egggzg J{?%HP.EZ' e ’
122545 STATE K[.80]. * SET INTERRUPT-BIT OF STATE
U ODFF, 0000,003C,4180,F800,1404.6033 gggzg D J/SAVE.BCD ¢ ROUTINE TO SAVE CONTEXT




U 0cs1,

0810,1438,01F8,F910,0000,0026 .:22588

K 14

sT?,J7P0S.1

Sequence 591
PCS 01, FPLA OE, WwCS124

UPDATE SRC-LENGTH
CLOCK SHIFT=COUNT
TEST 1.TIME AND COUNT-SIGN

SET 1. READ BIT
STRIP OFF SIGN-NIBBLE
SAVE DATA IN RCLT2]
TEST DECIMAL SIGN

SET 1. READ BIT
STRIP OFF SIGN-NIBBLE

TEST DECIMAL SIGN

SET 1. READ BIT (RECALL THAT FE=20)
GET LEFT-OVER DATA, TEST COUNT

SET 1. READ BIT

GET LEFT-OVER DATA(INITIALLY 0)
SHIFT-COUNT IS NEGATIVE, TEST IT

STORE NEWLY READ DATA IN RC2
SHIFT CURRENT DATA INTO PLACE
WRITE RESULT IN DST-STRING

STILL WRITING TRAILING 0'S

READ NEXT LONGWORD

RETRIEVE SKIFT-COUNT

INSERT TRAILING O°S
TEST COUNT

ZZ-ESOAA-124 0 : DECMAL.MIC [600,1204] Decimal strin 14-Jan-82 Fiche 3 Frame K14
. PTW124.MCR 60012041 MICRO2 1L(03) 14=-Jan-82 15:30:16 VAX11/780 M1crocode
. DECMAL.MIC [600.1204] Decimal string : ASHP
222548 ASHP.E2: RCROJ_LA+KL.8]. :
;22549 EALU_SC+FE,CLR.UBCC, :
U 050, 0018,1614,0180,FA80,0010,8E04 %%ggg STATE?-4? :
222552 =100  :BRANCH ON 1. READ AND Posmes-ans OF STATE
222553 2100- H
222554 smre STATE.OR.FE, :
222555 T.KC.FJ. :
22556 Rt[er ALU.Q 0, :
U OEO4, 0819,0F24.61F8.7990,1400,2A22 %%gg ng§m’.mmsr .POS :
22559 STATE_STATE.OR.FE ‘.
222560 ALU_DTANC, 3T .KL.FJ, :
- 22561 RCCT2] ALU, : SAVE DATA
U OEOS. 0019,0F24.6180.F990,1400,2A02 ;zgggg agg&m”.mmsr .NEG :
:22564 POS.CNT:' STATE_STATE.OR.FE, :
U OE06, 0010,1438.01C0,F910,1400,2026 ggggg uﬁag[rz: .5C?.,J/P0S.1 :
: 20567 STATE_STATE.OR.FE, :
222568 Q_D.D_RCLT2], :
[u 0EO7. 0810,1238.01E0.F910.1400.,22A6 ;ggggg _.END EKLU".J/NEG CNT :
: %%g;% - ENTER HERE IF COUNT IS ~o-~ecAnve NOT SIGN-BYTE
155573 =0+110 -BRANCH ON SC<9-5> NE 0 :
222574 20%110 :
222575 POS.1: RCLT21.D, :
222576 D_DAL.3C. :
U 0026. 0D01,003D,0180.F990.0000,0C52 %‘g;’g CILLIJ/ASHP WRITE ;
222579 $C_SC-K[.201.D_0 :
U 0027, OF01.,003D.7580.F990.0084.ACS2 ;zggg? quzg D.CALL ,J/ASHP.WRITE
:2582 ASHP.E: ALU_RCR0],D ALU.RIGHT, * GET SRC-LENGTH
U 0036. 0840,803C.0180.FA00.0010,09EA ggggz c11.x1t1.?cc LBYTE,J/ASHP.E1 :
. * ——
U 0037. 0010,0038,0180.F920.0082.0C51 :22585 SC_RCLT4] :
;22586 =:END :
$22587 POS.2: Q 0.D RCLT2). :

Page 590




) 0052,

U 015A,
U 015E.

U 059,

U 0584,

U O5F4,

U Oe0D,

U OEDF,

72-ESOAA-124.0
: PIW124.MCR 6001204
: DECMAL.MIC [600.12041

MICRO2

0018,1738,1080,F9A0,0000,015A

0819,0024,6180,F800,0000,015E
0000,803C,01C0,FA10,0010,0594

0079,2D015,01C0,F898,0092,0€E59

0840,823C,C1F0,2E00,0010,0€E15

0018,0200,1180,FA98,1404 ,2E0D

0019,2016.0180,FA90,1404,4010

0019,2016.0180,FA90,1404,2010

: DECMAL.MIC C600,1204]

Decimal strin

R 1L(03)
Decimal string

;22627

ASHP . WRITE:

RCLT4J_KCSCI,STATE3~0?

=101»

E?wcu ON 1.TIME-BIT OF STATE

ASH.WO: D_D.ANDNOT.K[.FJ
T

a_RCR23.CLK.UBCC,BYTE

:65&***'
ASH.W1: LA RALR3]
ALO_a+KkC.83,
SC_ALU,
SHF/ALL .DT,LONG,
QK/SHF ,

SIGNS?,
CALL ,J/WRITE1

;0T xnnnn

ALU_RCROJ,D_ALU.RIGHT,
CLK.UBCC,BYTE,
Q_IDLT0],
ROR?,J/ASHP.FIN

=11t*ttt'

STATE_STATE.OR.K[.4],
ROR?

-—d® o
om
—

*BRANCH ON PSL C-BIT
*101

STATE_STATE .ANDNOT.K[ .81,
RCR2]-Q+KL .83,
aﬂtinmo

STATE_STATE.OR.K(.8],

RCR2]J_Q+K[.8] ,RETURN10
=;END  ;

Ve s %,

Ve e Ne vy,

LT TR TR PR XY

Ve Ve % %, Se

Qe Vs a0 N,

Se

Se

LR TR TN

? 14-Jan-82 . Fiche 3 Fframe L14
14-Jan;gﬁp 5:30:16 VAX11/780 Microcode :

Sequence 592
PCS 01, FPLA OE, WCS124

SAVE SHIFT-COUNT, TEST 1.TIME-BIT

CLEAR SIGN-NIBBLE
GET DST-LENGTH

GET DST-ADDRESS
INCREMENT NIBBLE-COUNT
STORE IN SC

MULTIPLY BY &

LOAD IN SC

TEST OVERFLOW AND END OF STRING
CALL 'WRITE~BCD''~SUBROUT INE

CLOCK SRC-LENGTH
GET _SRC~ADDRESS
TEST FOR CARRY

SET 1. WRITE BIT OF STATE
UPDATE DST-ADDRESS
TEST PSL CARRY BIT

CLEAR CARRY-BIT OF STATE
UPDATE DST-LENGTH

SET CARRY-BIT OF STATE
UPDATE DST-LENGTH
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M1

ZZ-ESQAA~124.0 DECHAL MIC [600,1204] Decimal strin? 14=-Jan-82 he 3 Frame M14 uence 593
: PTW124 .MCR 6001 MICRO2 1L(03)  14=-Jan-82 15:30:16  VAX11/780 mcrocode : PCS 01, FPLA OF, wcs1 4
: DECMAL .MIC [606.1204] Decimal string : ASHP
;22628 ;ENTER HERE IF COUNT WAS ORIGINALLY NEGATIVE
222629 :Q HAS LONG-WORD JUST READ, D HAS PREVIOUS LONGWORD
:22630 *THE NEW DATA GETS SHIFTED TOGETHER WITH THE OLD,
ggg; :AND THE COUNT GETS INCREMENTED.
122633 =0011* :BRANCK ON EALU N-BIT (S$5=0)
;22634 :0011= :
122635 NEG.CNT:
122636 D_DAL.SC,ALU_0+Q,RCLT2J_ALU,  : SAVE NEW DATA IN RC2
220637 Q”DEC.CON, * GET READY FOR DECIMAL ADD
U 02A6, OD1F,1715.01D0,F990,0000,0642 :gggg céu.1surs3-0° +J/NEG.2
122640 RCLT2]_Q,SC_SC+K[.20], *  INCREMENT SHIF T-COUNT
U 02AE. 0001.203C.7580.F990,0084.8C53 55&5 Jw"}
122643 =1011* ALU_RLROJ.D ALU.RIGHT, * GET SRC-LENGTH
U 0286, 0840.803C.0180,FA00,0010,09EA 5522‘5' _END CLKZUBCC, BYTE,J/ASHP.E1
U 0C53. 0018.0038.1D80.F9A0,0000,0036 ggﬁg NEG.S5: Rccm _KLSC,J/ASHP.E Z STORE SHIF T-COUNT
Eggﬁg =001+ eamom CH ON CARRY AND FIRST WRITE BITS OF STATE
122650 NEG.2: ALU D+Q.D ALU, 1 ADD 6'S TO STRING
U 0642, 081D,0014.C9F0,2C00,0000,0C54 gggg% ¢ 11151:723 J/NEG. 4 : GET ROUNDING OPERAND
U 0646, 0000,803C.01C0,FA10.0010.0594 :5‘32?2 NEG. 20: ngsz LCLK.UBCC.BYTE,J/ASH.W1 : GET DST-LENGTH, WRITE-ROUTINE
:02655 NEG.3: D *  DECIMAL ADJUST
U 064A, 081D.17G0.0180,F800,0000,015A .ggggg s'rAFS-ov.J/Asu w0 : TEST FINST TIME BIT
:22658 ALU_D+Q+1,D_ALU, : ADD 6'S AND 1 FOR CARRY
222659 SET-CC(LONGY, * CLOCK PSL C-BIT
U 064E., 081D.0010.01D0,F800,0070,064A Sggg —END Q_DEC.CON,J/NEG. 3 : Q GETS DECIMAL ADJUSTMENT
122662 NEG.4: ALU_Q.OXTLBYTEJ+D,D_ALU, * ADD ROUNDING OPERAND
22653 Q_DEC.CON, * Q GETS DECIMAL ADJUSTMENT
U 0C54, 081F,A014.01D0,F800,0070,064A gg% SET.CC(BYTE) ., J/NEG.3
:22666 L EREAAAAAAARANE AR RN A NAANARARARAARAARNANNARNANAAAANS
;22667 ; * Patch no. 039, PCS 0C54 trapped to WCS 1173 =

e NAERXAXAANAANN AN EARARAANRARAARNNRARANAAN RN AR AL
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ZZ-ESOAA-124.0
: PIW124.MCR 6
; DECMAL.MIC (6

U 0AO2,

U 0AO3,

U 0A22,

U 0A23,

DECHAL mIC £600,1204]
MICRO2 1L03)

00,1
600, 1204] Decimal string

0840,803C,0180,FA00,0010,09EA

0840,803C,0980,FA00,1414,29EA

0000.,143C,0180,F800,0000,0026

0000.143C,0980,F800,1404,2026

Decimal strin

14=J
14-Jan-82 ?5:30:16
: ASHP

n-82 Fiche 5 Frame N14
VAX11/780 M1crocod°

PCS 01, FPLA OE, WCS1

sENTER AFTER READING FIRST LONGWORD, TO TEST FOR SIGN.

=10 E%mcn ON SIGN NIBBLE

FIRST.NEG:
ALU_RCRO1,D_ALU.RIGHT,
CLKZUBCC,BYTE,J/ASHP.E1

1N
STATE_STATE.OR.K[.Z3.
ALU_RTRO],D ALU.RIGHT,
D CLKC TUBCC,BYTE.J/ASHP.E1

E
10 ;BRANCH ON SIGN-NIBBLE

210
FIRST.POS:

SC?,J/7P0S.1
.11

L A TETETRIETETY)

LX)

U OE1S,

U OE17,

U 0185,
U 018D,

0818,1838,8580,F800,0000,0185

001F ,0014,3180,F800,1474,21B5

;2
0003,173C,7980,FA80,1434,488D ;22704
0010,003A,0180,F920,0082,0010

STATE_STATE.OR.K[.2], :
SC?,J7P0S. 1 :
=;END H :
:ENTER HERE AFTER REACHING END OF
=101 :emww1 CH ON PSL CARRY BIT
ASHP.F IN: :
Dﬁ([ .CJ,ALU?,J/ASH.F2 :
ALU_0+Q,SET.CC(LONG), :
N STATE_STATE.OR.KC.40] :
=01%1 '3Rmcn ON ALU N-BIT ’
t
ASH.F2: ALU 0(A) ,RCROI_ALU,

.2_TST,
STATE STATE . ANDNOT.K[.30].
STATE3~-0?,J/F INI1

211
SC _RCLT4] ,RETURN10
=;END :

AR N FR N Y TN FE ¥

GET SRC-LENGTH
READ NEXT LONGWORD

SET MINUS SIGN-BIT OF STATE

GET SRC-LENGTH
READ NEXT LONGWORD

TEST SHIFT-COUNT
SET SIGN-BIT TO NEGATIVE
TEST SHIFT=COUNT

DST=-STRING

TEST SRC-LENGTH

C.EAR C-BIT
SET OVERFLOW-BIT OF STATE

CLEAR RO

CLEAR N-BIT

USE THESE BITS IN FINISH-ROUTINE
TEST SIGN-BIT

GET SHIFT-COUNT

34 nce 594
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815

2Z-ESOAA-124.0 : DECMAL.MIC [600,1204] Decimal strin? 14~Jan-82 he 3 Frame B15 guence 595
; PTW124.MCR 600,1204] MICRO2 1L(03) 14-Jan-82 715:30:16 VAX11/780 mcrocode : PCS 01, FPLA OF, WCS124
: DECMAL.MIC [600,1204) Decimal string : BCD-READ SUBROUT INE
:gg;gg .T0C " Decimal string : BCD-READ SUBROUTINE''
;22710 :SUBROUTINE WHICH READS FROM O TO 4 BYTES OF DATA
;22711 ;FROM MEMORY,STARTING IN ADDRESS DETERMINED BY LA,
;22712 *USING ~COUNT/2 IN D.
;22713 ;CONDITION CODES REFLECT COUNT.
;22714 :RETURNS DATA IN ALGEBRAIC ORDER, FILLED OUT WITH 0°S,
;22715 ;IN D-REGISTER.
;22716 SRETURN IS MADE WITH SC=FE,Q=DECIMAL CONSTANT=66666666
122717 :ENTER AT READO IF YOU WANT A STRAIGHT READ
;22718 ;ENTER AT READOO IF YOU WANT A READ/W WRITE CHECK
:22719 : (DEPENDING ON LOW BIT OF OP~CODE).
;22720 ; :  **xREAD SUBROUTINE*»x«
;22721 =0101  ;BRANCH ON N-BIT OF ALU AND IR<0>
;22722 ;0101 H
22723 REAL00: D_0,SC_FE,ALU_D+KL[ZERO],
U 0AFS, 0F19,0016.,19D0,F800.,0081,0001 Sgglso 0‘1’% .CON.RETORN1 : END OF INPUT-STRING
:22726 READO: D_0,SC_FE,ALU_D+K[ZERO].
U OAF7, 0F19,0016,1900,F800.,0081.0001 gg;gg 0111)5‘1: .CON_RETORN1 : END OF INPUT-STRING
;22729 ALU_LA-K[.4], : GET ADDRESS
U OAFD, 0018,1800,1180.F800,0200.0827 ;22730 VAK7LOAD ,ALU-N?,J/READ1W ; TEST FOR WHOLE iLONG-WORD
;22731 : SWITCH TO READ-W-WRITE~CHK ROUTINE
;22732 :1111 :
;22733 ALU_LA-KL.4], : GET ADDRESS
U OAFF, 0018,1809,1180,F800,0200,0807 gggé END VAK?LOAD ALULN? : TEST FOR WHOLE LONG-WORD
;22736 =0111 .BRANCH ON N-BIT OF ALU
;22737 ;0111 :
;22738 READ1: VA LA-K[.1], : LOAD ADDRESS WITH GUESS
U 0807, 0018,0C00,0580,F200.0200,0E24 :gg;{g Hil% ,J/READ2 ; LESS THAN A LONGWORD LEFT
122741 PCBYTE] _CACHE, : READ BYTE(MAY BE WHOLE LONGWORD)
U 0BOF, 0000,823C,0180,4000.0000,0E1A 55;2% END ROR? ; BRANCH ON ADDRESS
;22744 =010 -amwcu ON LOW 2 BITS OF LA
;22745 1010 :
;22746 Ré&: D_D.SWAP,SC_FE. ; GET DATA IN ARITHMETIC ORDER
;22747 ACU_0+Q,Q_DEC.CON, : LOAD ALL 6'S
U OE1A, 0B1F,0016,01D0,F800,0081.0003 gg;zg RSWRNS : GOT IT ALREADY
;22750 D _D.SWAP ; PUT DATA IN ALGEBRAIC ORDER
122751 ACU LA-kE. 13, :  CHANGE ADDRESS
U OE1B, 0818,0000,0580,F800,0200,0C55 ggggg V%OLOAD L J/RG01 ; ADDRESS NOT ALIGNED
U OE1E, 0800,C03C,0180,F800,0200,0C58 55;?5' DT%)’SUAP .VA_LA,J/R410 : GET READY FOR NEXT READ
122756 : SAVE FIRST BYTE IN Q
;22757 AEU LA-K[.3], : CHANGE ADDRESS
U OE1F, 0018,0000,0DE0,F800,0200,0C58 :22758 VAK7LOAD ., J7R411

222759 =;END ;




77-ES0AA=124.0
: P1W124 .MCR 600,1204] MICROZ2
. DECMAL.MIC [600.1204]

U 0C5S5.

U 0C5B,

0019, 8024 ,49C0,4000,0000,0C56

U 0C56, 081F,8016,01D0,F800,0081,0003

U 0C58, 0019,4024,C1€0,4000,0000,0C59
U 0C59, 0800.003C,0180,F800,0000,0C5A

U OCSA, 081F,4016,01D0,F800,0081,0003

0000, 803C, 7180,4000,0084 ,6E27

; DECMAL.MIC [600,1204]
13
Decimal strirg

c15

Decimal strin

: BCD-READ SUBROUTINE

R401:  ALU D.ANDNOT.KL.FF],Q_ALU,
DIBVTE] -CACHE

? 14-Jan-82
14-Jan-82 15:30:16 VAX11/780 Microcode :

R4010: D D.OXTCBYTE]+Q,SC_FE,
Q “DEC.CON,RETURNS ~

[P I TED

R410:  ALU_D.ANDNOT.KL.FFFF1,Q _ALU.
,D[WRDJ CACHE

R4100: D D.SWAP

D D.OXTCWORD]+Q,
Q _DEC.CON,SC_FE, _RETURN3

(IR TR TR FE PR FRE R Y X

R&417: D[BYTEJ CACHE,
SC _KL.FFF8],J/R21

LX)

Fiche 3 Frame C15
PCS 01, FPLA OE, UCS134

SAVE 3 HIGH BYTES IN Q

READ ANOTHER IN D
ASSEMBLE BYTE

SAVE FIRST WORD IN Q
GET NEXT WORD

IN ALGEBRAIC ORDER

‘OR’* LOW WORD OF D WITH

ASSEMBLE THE DATA

GET REST OF DATA

nce 596

Page 595

HIGH OF Q




Z2-ESOAA=124.0
;. PTW124 .MCR 6001
: DECMAL.MIC [600.1204]

U OE24,

U 0E2S,
U OE26,

U 0C5C,

U OE2A,
I! OEZB.
U OEZ2E,

U OEZ2F,
U 0CSD,
U 0C60,
lu 05A0.

U 0580,
U 0cé1,

1CRO2

0018.0200,0080,F 800,0200, 0E2A

0018,0200,0980,F800,0200,0E36
0000.803C,0180,4000,0000,%C5C

081B.8016,1900,F800,0081,0003

0000,803C,71F8,4000,0084,6E27
0018,0008,1180,F800,0200,05A0
0000.803C,0180,4000,0000,0C5D

0000.,803C,71F8,4000,0084,6E27

001€.,0000,0980,F800,0200,0C50

0003,803C,6DC0,4000,0084,6E27

0000,803D,0180,4000,0000,0C61

0003,403C,69C0,4000,0084,6C52
0800,003€E,0180,F800,0200,0010

DECHAL MIC [600 1204]
204] 1L(03)
Dec1mal string

Decimal strlng
14-Jan-82 15:3

D 15

BCD-READ SUBROU INE

=100  :BRANCH ON 2 LOW BITS OF D
-100-

READ2: ALU ,LA=KL.3,VAK/LOAD,

ROR?,J/R3
2101

A'U LA-KL.2],VAK/LOAD,
ROR?,J/R2

:110
D[BYTEJ -CACHE

=;END
READ20: D D.OXTCBYTEJ+K[ZERO],SC_FE,
0 _DEC.CON,RETURN3

=010 'BRANCH ON LOW TWO BITS OF LA
:010-

R3: DLBYTE] CACHE.Q 0,
58T§[ .FFF8],J/R2i

VA_LA=K[.43-1,J/R300
:110

6§?¥153 CACHE. J/R301

DLBYTE] CACHE.C 0
END sc _KC.FFF8], J/R21°

R501 VA LA-K[.23

DEBYTEJ CACHE,
Q_D.OXTEBYTEJ.SC _KC.FFFO],
J7R21

=0xrxxn

R300: D[BYTEJ _CACHE,CALL ,J/SWAP.D

JIxnsx

Q_D.0XTCWORD],
DTWORD] CACHE .

—:END SC_KL.FFES8], J/R&111
SWAP.D: D _D.SWAP,VA_LA,RETURN10

'

Jan-82 . Fiche 3 Frame D15
VAX11/780 Microcode

LA A IEFE A R FE TN ¥

Ve 0600000590 %009 %% %, % %, 0, Se

Ve

Se %o %s 8y 89 %

uence 597

: PCS 01, FPLA OE, UCS134 Page

READ 3 BYTES
TEST LOW BITS OF LA

READ 2 BYTES
BRANCH ON ADDRESS-BITS

READ 1 BYTE

CLEAR UPPER 3 BYTES., RETURN

READ FIRST BYTE
GET READY TO SHIFT DATA

READ 3 BYTES
READ FIRST OF 3 BYTES

READ FIRST BYTE
GET READY FOR SHIFT

NEW ADDRESS

READ NEXT BYTE
ISOLATE PREVIOUS BYTE

1-INSTRUCTION SUBROUTINE
ISOLATE PREVINUS DATA
READ NEXT WORD

GET READY FOR SHIFT

SUBROUT INE

596




2Z-ESQAA-124.0
: P1W124 .MCR 600

DECMAL MIC [600 1204
2043 RO2
- DECMAL .MIC [606 12041

1L(03)
Dec1mal string

U 0E36, 0000,803C,6DF8,4000,0084,6E27

U OE37, 0000,823C,6DF8,4000,0084,6E23

[u 0E23. 0000.003C.6980.F800,0284,6C63
U 0E27. 0800.003C.0180.F800,0000,0C62

U 0C62, OD1F,0016,01D0,F800,0081,0003

U 0C63, 0003,803C,01C0,4000,0000,0C62

Decimal str1n?
14=-Jan-82 15:3

E 15

: BC D-READ SLBROUTINE

;22818 =110
222820 R2:

22840

'?§3NCH ON LOW BIT OF LA

DLBYTE] CACHE.Q 0
scT§[ .FFF0J,J7R21°

DCBYTE] CACHE.Q O,
sc _KC.FFFOJ ,ROR?,J/R20

:I:II#NCH ON BIT 1 OF LA

.
[

VA_LA,
S$T§[.FFE83,J/R211

6 D.SWAP

D_DAL.SC,SC_FE,
ACU_0+Q,
Q _DEC. CON,RETURN3

DEBYTEJ CACHE,
Q_D.OXTEBYTE],J/R4111

0

82 Fiche 3 Frame E15
VAX11/780 M1crocode

Ve ®e Ve B0y,

Ve %o

Ve Ny %o N,

Seguence 598

PCS 01, FPLA OE, WCS124 Page 597

READ NEXT BYTE
SHIFT IT

READ NEXT BYTE
GET READY TO SHIFT, TEST ADDRESS

CHANGE ADDRESS

ARITHMETIC ORDER
SHIFT DATA INTO PLACE,RIGHT ADJUSTED
RETURN WITH DECIMAL CONSTANT




U 0B17.

U 0B1F,

U 0B27,

U 082F,

U OE3A,

U OE38B.
U OE3E.

U OE3F,

27-ES0AA-126.0
;. PTW124.MCR 6001204
: DECMAL.MIC [£600,1204]

: DECMAL.MIC [600,1204]

0F19,0016,1900,F800,0081,0001

0018,1800,1180,F800,0200, 0827

0018,0€00,0580,F800,0200,0E44

0000,823C,0180,5000,0000, 0E3A

081F.0016,01D0,F800,0081,0003

0818,0000,0580,F800.0200,0C64
0800,003C,0180,F800,0200,0C65

0018.,0000,0DE0, F800,0200,0C66

MICRO2 1L(03)
Decimal string

;22881
;22882

14-Jan-82

.TOC

=;END

Decimal strvn?s

F 15

Decimal string

:USING_=COUNT72 IN D.

82 iche 3 Frame F15
VAX11/780 M1crocode
: BCD-READ-HITH-URITE-CHECK SUBROUT INE

Se
PCS 01, FPLA OE, WCS124

ce 599

Page

: BCD-READ-WITH-WRITE~CHECK SUBROUTINE'®

ROUTINE WHICH READS FROM 0 TO 4 BYTES OF DATA
:FROM MEMORY,STARTING IN ADDRESS DETERMINED BY LA,

;CONDITION CODES REFLECT COUNT.
:RETURNS DATA IN ALGEBRAIC ORDER, FILLED OUT WITH 0'S,

: IN D-REGISTER.

RETURN IS MADE WITH SC=FE,Q=DECIMAL CONSTANT=66666666

g?A?CH ON N-BIT OF ALU

: D_0,SC_FE.ALU D+K[ZERO],
TORN1

Q_DEC.TON.RE
111

ALU LA‘K[-‘J'

VAK7LOAD ,ALU.N?

*BRANCH ON N-BIT OF ALU

;01N

Ne s %o e v,

: VA _LA-K[.1]

HU[’.J/READéU
D[BYTEJ _CACHE .. WCHK,

L

Ve e Be %y N,

'BRANCH ON LOW 2 BITS OF LA
:010-
D_D.SWAP,SC_FE,

ACU_0+Q,Q_DEC. CON,
TORN3®

RET

;011

D D.SWAP,
ATU LA-KE. 11,
v?§7LOAD LJ/R401W

DT?1SUAP VA_LA,J/RG10W

Atu LA-K[.3],
VAK7LOAD J7R411W

L R R R IR A TR IR IR IR IETETEYS

e

***READ SUBROUTINE***

END OF INPUT-STRING

GET ADDRESS
TEST FOR WHOLE LONG-WORD

LESS THAN A LONGWORD LEFT

READ BYTE(MAY BE WHOLE LONGWORD)
BRANCH ON ADDRESS

PUT DATA IN ARITHMETIC ORDER
LOAD ALL 6°'S
GOT IT ALREADY

PUT DATA IN ALGEBRAIC ORDER
CHANGE ADDRESS

ADDRESS NOT ALIGNED

PUT DATA IN ARITHMETIC ORDER

SAVE FIRST BYTE IN Q
CHANGE ADDRESS

598




U OE4A,
U OE4B,
U OE4E,

U OE4F,
U 0C68,

U 0C69,

U 0660,

U 0670,

ZZ-ESOAA=124. o
: P1W124.MCR 600
. DECMAL .MIC [606 1204

U 0C64,
U 0C65,

U Cc%'

U OE44,
U OE4S,

U OE46.,

0019.8024.,49€0,5000,0000,0C56

0019.4024.€1€0,5000,0000,0C59

0000,803C.7180,5000,0084,6E47

0018.0200,0n80,F800,0200,0E4A
0018.0200.0980.F 800,0200,0E56

0000.803C.0180,5000,0000,0C5¢C

0000.,803C.71F8,5000,0084 ,6E47
0018,0008,1180,F800,0200,0660
0000.803C.0180,5000.0000,0c68

0000.803C,71F8,5000,0084 ,6E47
0018.,0000,0980,F800,0200,0C69

0003,803C.6DC0,5000,0084,6E47

0000,803p,0180,5000,0000,0C61

0003,403C.69C0,5000,0084,6C62

: DECMAL.MIC [600,1204]
12041 MICRO2 1L(03)
Decimal string

22883
22884

Decimal strvn?
14=-Jan-82 15:3

G 15

n-82 Fiche 3 Frame G15
VAx11/780 Microcode :

: BCD-READ-HITH-URITE-CHECK SUBROUT INE

R4O1W:

R410W:

R411W:

=:END
R301W:

=0xnnxn

R300w:

=;END

ALU_D.ANDNOT.KL.FFJ,Q_ALU,
SEEVTEg CACHE.WCHK,

D.ANDNOT.KL.FFFF],Q_ALU,
35;0!0] CACHE.WCHK,

DEBYTEJ CACHE.WCHK ,
SC _KC.FFF81,J/R21W

:BRANCH ON 2 LOW BITS OF D
;100

ALU LA-KL.3],VAK/LOAD,

ROR?,J/R3W
01

21
ALU LA-KL.2],VAK/LOAD,
R??C.J/RZU

DLBYTE] CACHE.WCHK,
J/READ20

*BRANCH ON LOW TWO BITS OF LA
<010~

DCBYTE] CACHE.WCHK. Q0.
SCTK[ .FFF83,J/7R21W

;0711
VATEA.K[ .43-1,J/R300W

DEBYTEJ CACHE.WCHK,J/R301W

DCPYTEJ CACHE.WCHK,Q_O,
sr_.[.FFF8],J/R21W

VA LA=KC.2]

DIBYTE] CACHE.WCHK
g7ozgxrtavTEJ .SC_kE.FFFOI,

JOxxnx

DIBYTE]_CACHE.WCHK,
CALL,J/3SWAP.D

1*:*:--r

Q_D.OXTCWORD],
DEWORD]_CACHE . WCHK
SC _KC.FFES8], J/RG111

Ve Ve Ve Ve 00y 0,0,

LA TE TR TE FE TN FE FE YN FEFE FE PR YN ¥

LX)

Ve VeVt N Ne N,

PCS 01, FPLA OE, WCS1Z24

SAVE 3 HIGH BYTES IN Q
READ ANOTHER IN D

SAVE FIRST WORD IN Q
GET NEXT WORD

GET REST OF DATA

READ 3 BYTES
TEST LOW BITS OF LA

READ 2 BYTES
BRANCH ON ADDRESS-BITS

READ 1 BYTE

READ FIRST OF 3 BYTES
GET READY TO SHIFT

READ 3 BYTES
READ FIRST BYTE

READ FIRST BYTE
GET READY TO SHIFT

ADJUST ADDRESS FOR NEXT BYTE

READ NEXT BYTE
ISOLATE THE FIRST BYTE

READ NEXT BYTE
SUBROUITINE: D_D.SWAP,VA_LA

ISOLATE PREVIOUS DATA
READ NEW WORD
GET READY TO SHIFT

Sequence 600

Page 595

— e e 3



1Z-€50AA=124.0

; PTW124 MCR 6001
: DECMAL.MIC C£600.1204)

U 0ES6,

U 0ES7,

U 0E43,
U OE47,

U 0C6A,

0000,803C,6DF8,5000,0084,6E47

0000,823C,6DF8,5000,0084,6E43

0000.003C,6980,F800,0284,6C6A
0800,003C,0180,F800,0000,0C62

0003.803C,01€0,5000,C000,0C62

DECMAL MIC [600 12041
204] CRO2 1L(03)
Dec1mal string

Decimal str1n
14-Jan~82

22949

=110
R2W:

=;END
=011

R20W:

R21W:

RT1W:

H 15
n-82

'??GNCH ON LOW BIT OF LA

DLBYTE] CACHE.WCHK,.Q_0,

SCT§[ .FFF01,J7R21W’

DCBYTE] CACHE.WCHK,Q
SC KL.FFFOJ ROR’.J/RZOU

.BRANCH ON BIT 1 OF LA
()

VA_LA,
S%Tﬁf.F?EBJ.J/R211U

6 _D.SWAP,J/R4111

D[BYTEJ CACHE .WCHK,
a_p. OXTEBYTEJ.J/R4111

Ve Ve Ve B¢ N,y %,y 0,

LI FE A FE TR S PR TR K

? 4=J . Fiche 3 Frame H15
5:3v: 16 VAX11/780 Microcode :
B8CD-READ=WITH-WRITE=CHECK SUBROUTINE

guen ce 601
PCS 01, FPLA Ot, wWCS124 Page 600

READ FIRST OF TWO BYTES
GET READY TO SHIFT

READ FIRST BYTE
TEST ADDRESS AL IGNMENT

ADJUST ADDRESS
GET SHIFT CONSTANT

GET DATA IN ARITHMETIC ORDER

READ NEXT BYTE
ISOLATE PREVIOUS DATA




17-ES0AA=124.C
; PIW124 MCR 600’1
: DECMAL.MIC [600. 1204]

U 0céB,

U OESS,

U OESB,
U OESD,
U OESF,

U OE65,

U OE67.

0079.2014,01C0,F938,0092.0E59

0011,0032,0180,F988,0000,0020

0011,0032,3180,F988,1404,2020
001F,1400,0180,F800,0082.CE65
001F,1400,0180,F800,0082,0E65

0001.173C,19€0,F800,0184,6839

0003.,0010,11C0,F80C,0084 ,8C6¢

DECHAL MIC [600,1204]
041 MICRO2 1L(03)
Decimal string

22998

Decimal strvn?s

14-Jan-82

I 15

: BCD-URITE SUBRUUTINE

-82 Fiche 3 Fframe I15 Sequen
VAX11/78O M1crocode : 34

PCS 01, FPLA OE, WCS1

.JoC Decimal string : BCD-WRITE SUBROUTINE''
:SUBROUTINE WHICH WRITES FROM 0 TO 4 BYTES OF
*DATA IN D, DEPENDING ON COUNT IN LB AND Q,

*STARTING IN ADDRESS GIVEN BY LA.

*CONDITION CODES REFLECT COUNT.

*THE Z-BIT OF THE PSL IS UPDATED.

*RCCT7] WILL HAVE ANY OVERFLOW=DATA.

*STATE-REGISTER IS USED TO SIGNAL FIRST TIME THROUGH.
Q.D.SC,LA,LB,RCCT7].LC. ARE USED.

*STATE-REGISTER:

: sOVFL: : : :1.TIM: ;SGN: ; :

: ;:0=N0 ; H H .0=1. 0=P0$ : :

: ;1=YES ; : : ,1=>1 1=NEG H H

WRITE: ALU_Q+KC.81, *  INCREMENT NIBBLE-COUNT
SHF7ALU.DT,LONG, > SHIFT IT LEFT TWICE
SC_ALU, * SAVE IT FOR MASK
QK7 SHF .

CLK.UBCC ; CLOCK NEW CC
LC_RCLT73,SIGNS? : RC 7 HAS OVERFLOW DATA
=001 fganncu ON Q31 AND D NE O !

WRITE1: ALU_D.OR.LC. : ADD IN NEW OVERFLOW DATA
RCCT7I_ALU, : STORE IT INRC 7
ngmzo *  ALREADY POSITIVE-END OF DST
ALU D. on LC * SAVE OVERFLOW DATA
RCCT7I A
STATE STATE OR.K[.403, ; SET OVERFLOW-BIT
R%%mz *  ALREADY POSITIVE-END OF DST
A%%;’o-a,-. ALU,SC?,J/WRI0 * BRANCH ON NEW Q

. END ALU_0~Q,SC_ALU,SC? * BRANCH ON NEW Q

=101 '-BRA~101 CH ON SC GT 0 ’

WRIO N_AMX. Z * CLOCK Z-BIT
st K[ZEROj rex/Lvo
S{KTB-O" L J/WR101 : WRITE WHOLE WORD
ALU_O+MASK+1,Q_ALU,SC_SC+K[.4], * LOAD MASK IN Q

END J/WR1

02
Page 601




72-ES0AA=124.0
: PTW124 M(R 6001
. DECMAL .MIC [606 1204]

3 Frame

; DECMAL .MIC [600,1204] J15 3
204] PCS 01 FPLA OE, WCS124

MICROZ2 1L(03)
Decimal string

J 15
Decimal strm? 82 Fic
14=-Jan-82 15:3 VAx1‘l/780 Mlcrocode

Page 602
: BCD-\.RITE SLBROUTINE

=,END

;22999 WR1:  ALU_D.ANDNOT.Q,N_AMX.Z_TST, ; GET DATA, CLOCK Z-BIT
;23000 Q_D,D_ALU, : MASK OUT LOW PART

L 0C6C. 081D.0024,11E0,F800,0134,AC6D '53885 FE_ SCKC.4] i SAVE MASK IN FE
53005 WR10: ALU Q-D.RCLT7I ALU CLK.UBCC,  : GET OVERFLOW
:5%88g FE Sc ANDNOT.KT.4 : MAKE SHIFT-COUNT

U 0C6D. 001D.3700,1180.F988,0195,4839 Eggggg srArE3-ov ; TEST DECIMAL SIGN-BIT OF STATE
Eggggg =1001 ?geqcn ON STATE 1.TIME AND SIGNPBITS

U 0839, 0819.0030.8580,F800.0000,083F Eg%g}? WR101: DTgi?R.K[.CJ.J/URZ P 1. TIME , POSITIVE

U 0838, 081v.0030,8980.F800,0000,083F Eggg;g 61?6?R.KC.DJ J/WR2 : 1.TIME, NEGATIVE
123014 $C_FE.FE_SC. *  GET SHIFT-VALUE
;23015 ALD_LB,RTLPTE.PA] _ALU.RIGHT, : SHIFT LENGTH

U 083D, 084C.0C38,01F8.F9D8.0181,0E68 .ggg%g 01911 D. SWAP,MUL 2 J/WR3 * BRANCH ON DST-LENGTH
123018 WR2:  SC_FE.FE S *  GET SHIFT-VALUE

: :23019 ALD LB.RC[PTE PAJ_ALU.RIGHT, : SHIFT LENGTH

U OB3F, 084C,0C38.01F8.F9D8.0181,0E68 :ggggg N Q_0,D_0.SWAP,SC.NE.0? : BRANCH ON DST-LENGTH
53052 =011  :BRANCH ON SC NE 0 ‘
123023 2011 ;
123025 WR3: ALU LA-K[.4],VAK/LOAD, *  LOAD ADDRESS

U OE6B. 0018.0200,1180.F800,0200,0E82 ;ggggg Rg§1,J /w400 : WRITE ALL THE DATA
123027 ALU_RCCPTE.PAJ.Q O, * PASS LENGTH THRU ALU

U OEGF., 0D10.0138.01F8.F958,0000,0848 :ggggg D D_DAL.SC.Z?2.J/WR% *  RIGHT-ADJUST THE DATA
Z%%ggg =0 .gRANCH ON ALU Z-BIT ’
123032 WR4:  STATE_STATE.OR.K[.40], : SET OVERFLOW-BIT
23033 ALU_LA=Q-1,VAK/LOAD. :  GENERATE ADDRESS (Q=0)

U 0848, 001C.1508,3180.F800.1604,2ADC '§§8§§ agnZALu1-o " Ib
223036 WR5:  ALU_LA-Q-1,VAK/LOAD, :  GENERATE ADDRESS (Q=0)

U 0849. 001C,1508,0180.F800,0200,0ADC  :23037 BEN7ALU1- *  LOAD-ADDRESS. TEST LENGTH




U OE76,
U OE77,
U 0C70,

12-ES0AA=124.0
: PTW124 .MCR 60012041
- DECMAL.MIC [606 12041

U OADC,
U OADD,
U OADE,

{U OADF,

U OE7E,

u OE7F,

; DECMAL.MIC [600,1204]

0018,0200.1180,F800,0200,0E82
0018.0200,0080,F800,0200, OE7E
0018,0200,0980,F800,0200,0E76

000C,803A,01€0,3000,0000,0060

000C,403A,01€0,3000,0000.0060
0000.803C.7180,3000,0084,6C70
0D18,0000,0580,F800,0200, OADF

0000,803C,7180,3000,0084,6C78

0000,403C.6D80,3000,0084,6C76

MICRO2 1L(03)
Decimal string

23071

Decimal strln?s

K 15

-82 Fiche
14-Jan-82 VAX11/78n M1crocode
: BCD-URITE SUBROUTINE

sTHE ACTUAL WRITING IS DONE ON THIS PAGE.

=1100
We:

*BRAMCH ON LOW TWO BITS OF ALU
*1100-

ALU LA-K[.4],VAK/LOAD,
R?? .J/W400

of
V?TliA-K[.SJ.ROR?.J/USOO
VA_LA=K[.2].ROR?,J/W200

1N

CACHE_DILBYTE],
ALU_ LB.Q_ALU, RETURNG0

BRANCH ON LOW BIT OF ADDRESS
:110-

CACHE_DLWORD],
ALlii,rLE,Q_ALU.RETlRMO

f.:lcns_ocavrs:l.sc_xc.rrrsJ
?A_LA-K[JJ.D_DAL.SC.J/WOO
;BRANCH ON LOW BIT OF LA
S}/\é%ol)[BYTEJ.SC_K[.FFFBJ. :
c}\yas DCWORD].SC_KC.FFFOI, :

J/W40T1
=;END :

Ww100:

=;END
=110

w200:

Ve %o By %% By Ny e v,

g

Ve Ve Ve ®e VgV %, %

=110
w300:

3 Frame K15 Seguenc
FPLA OE, W(CS124

PCS 01,

WRITE 4 BYTES
WRITE 3 B“TES
WRITE 2 BYTES

WRITE LAST BYTE
GET LENGTH IN Q

WRITES LAST WORD
GET LENGTH IN Q

LOAD -8 FOR SHIFTING
WRITE TWO BYTES

WRITE FIRST OF 3 BYTES

WRITE FIRST OF 3 BYTES

e 604

Page 633




7Z-ESOAA=124.0 ; DECMAL.MIC [600 12041
;. PIW124 .MCR 60012041 RO2
- DECMAL .MIC [600.1204]

L4

U

U

0E82,

OE83,

OE86.

0e87,

0oc71,

ncrz2.

0C73,
0C74,

0cve,

0czs,

000C,003A,01€0,3000,0000,0060
0000,403C,6080,3000,0084,6C73
0000,403C,6D80,3000,0084,6C78
0000,803C,7180,3000,0084,6C71
0p18,0000,0080,F800,0200,0C72
0000.403C.6D80,3000,0084,6C76
0018,0000,0980,F800,0200,0C74
0000,803C,7180,3000,0084,6C76

0D18,0030,0580,F800,0200, 0ADF

0Dp18,0000,0980,F800,0200,0€E76

1.(03)
Dec1mal string

Decimal strln?
14-Jan-82 15:3

: 8CD-URITE SUBROUTINE

=010
w400:

411:

=]

W401:

W4011:

W410:

sBRANCH ON LOW 2 BITS OF LA
:010-

CACHE_DCLONG),

ALUTLB .Q_ALU, RETURNGO

;01
CACHE_DLWCRDJ,SC_KL.FFFOJ,
J/W40T

3110
CACHE_DCWORD],SC_KL.FFFOJ,
J/W410

111
CACHE_DLBYTE],SC_KL.FFF83,
J/w41T

AIU LA=KL.3],
VAK7LOAD D_ DAL.SC

CACHE DLWORD]. SC _KC.FFFOJ,
J/W40T1

ALU_LA-K[ .23],VAK/LOAD,
D_DAL. SC

CACHE_DLBYTE],SC_KL.FFF8]

ALU_LA=KL.13,VAK/LOAD,
D_DAL.SC.
J7U100

ALU LA-K[C.2],VAK/LOAD,
D_DAL.SC.DT/LONG.
J7W200

VeVe e,

LR LR TR YR P PR Y] Se Ve %,

e %% 0%, 8,0,

Ve v, 0,0,

82 Fiche 3 Framec L15 Sequence 605
VAx11/780 Microcode :

PCS 01, FPLA OE, WCS124 Page 604

WRITE IT ALL
GET LENGTH IN Q

WRITE FIRST WORD
WRITE FIRST WORD

WRITE FIRST BYTE

ADJUST ADDRESS
SHIFT DATA INTO D FOR WRITING

WRITE NEXT WORD, GET SHIFT COUNT

LOAD ADDRESS., RIGHT ADJUST
WRITE BYTE

LOAD ADDRESS FOR NEXT BYTE
SHIFT DATA INTO D

LOAD ADDRESS
RIGHT ADJUST DATA




72-ES0AA=124.0
; PTW124 . MCR* 600
: DECMAL.MIC [606 12043

U 0C79,

U OE89,
U OE8s,

U OE8D,
U OE8F,

[U OE9SS,

U 0E97,

U 0C7A,

U 0C7B,

DECMAL MIC [600,1204]
041 MICROZ 1L(03)
Cecimal string

;23105
06

0079,cD14,01C0,F938,0092,0E89 .23

0003,003E.0180,F988,0000,0020
u003,003E,3180,F988,1404,2020

001F,1400,0180,F800,0082,0€95
001F ,1400,0180,F800,0082,0£95

0001.,973C,19€0,F800,01B4, 6839

0003,0010,11€0,F800,0084,8C7A
081D,8024,11€0,F988,0134,AC7B

001D,3700,1180,F800,0195,4B39

Decimal str1n?5

14-Jan-82
: BCD

=001

SEND

-URITE SUBROUTINE

82 Fiche 3 Frame M15
VAX11/780 M1crocode

PCS 01, FPLA 0E, WCS124

;THE MULP-INSTRUCTION ENTERS THE BCD-WRITE ROUTINE HERE
WRITE.MUL :

ALU_Q+K[.8],
SHF7ALU.DT, LONG
SC_ALU,

OK/SHF

cLK
LC_RC[T?.'I.SIGNS?

*BRANCH ON Q31 AND D NE 0

.
(4

4

;001
ALU_O(A) ,RCCT7I_ALU,LONG,
RETORN20

;011

ALU_0(A) ,RCCT7]_ALU,LONG,
STATE_STATE.OR.RL.40],

RE TURRZ0

A%%JTo-a.scaALu.SC?,J/umo.M

ALU_0~Q,SC_ALU,SC?

‘BRANCH ON SC GT 0
-101

AMX.Z TST.BYTE,
st x[lERo.’l FEK/LOAD,
BER/STATE3<0,J/WR101

(1
ALU_0+MASK+1,Q_ALU,
SC_SC+KL.4]

ALU_D.ANDNOT.Q,N mx z TST.BYTE.

Q_D.D_ALU,FE_SC=RT.4
tU?J ALU

ALU_0-D. CLK . UBCC,
FE_SC.ANDNOT.KL.41,SC_FE,
STKTES-O" J/WR101

LIZA A FEARFE IR TR YR YR AN XA X

INCREMENT NIBBLE-COUNT
SHIFT IT LEFT TWICE

CLOCK NEW CC

SAVE LAST WRITTEN DATA
ALREADY POSITIVE-END OF DST

SAVE LAST WRITTEN DATA

SET OVERFLOW-BIT

ALREADY POSITIVE-END OF DST
BRANCH CN NEW Q

BRANCH ON NEW Q

CLeCK Z-8IT
WRITE WHOLE WORD

LOAD MASK IN Q
SAVE OVERFLOW DATA

JOIN COMMON WRITE ROUTINE

Sequence 606

Page 605




N 15
22-ESQAA-124.0 ; DECMAL.MIC [600,1204] Decimal strin 14=Jan-82 Fiche 3 Fframe

N15 Sequence 607 |
; P1W124 . MCR 600,1204] MICRO2 1L(03) 14-Jan-82 715:30:16 VAX11/780 Microcode : PCS 01, FPLA OE, WCS124 Page 606
: DECMAL.MIC [600,1204] Decimal string ¢ FAULT PARAMETER SAVE-ROUTINES
.gg}zg .TOC ' Decimal string : FAULT PARAMETER SAVE~ROUTINES''

;23147 ROUTINE USED TO STORE SC,STATE,FE,AND LOW BYTE OF D IN RO

;23148 THE ORDER IS _ D,STATEx*2,FE,SC

;23149 :HIGH ORDER BIT OF STATE IS LOST, AND 2 HIGH ORDER BITS OF FE AND SC ARE
;23150 ;RESTORED AS SIGN~EXTENSIONS OF BIT 7.

.
4

123152 SAVER0.0:

U 0C7C, 0818,0034,4980,FA00,0000,0C7D :5%};2 D_RCROJ.AND .KL.FF] ; ENTER HERE IF D IS NOT SET UP
123155 ©\WERD: Q_K[SC1.D D.SWAP, % GET SC AND LOW BYTE OF D

U OC7D, 0818,0038,1>C7,F800.0000,0C80 :g%}gg SBN/CLR.SD+SS ; CLEAR SD AND SS

U 0C80, OF1F,A030,01C0,F800,0000,0C81 Eggggg Q_Q.0XTLBYTEJ.OR.D,D_0 * MERGE D AND SC (IN HIGH/LOW BYTES)
123160 EALU_STATE, ’

U 0C81, 0828,0038.0180,F800,1400,0C82 ;5%}25 D_PATK.FP.LEFT : GET STATE-REGISTER
123163 EALU_FE, ’

U 0C82, 0828,0038,0180,F800,0000,6C84 ‘%%}2? D_PATK.FP.LEFT : GET FE AND STATE IN MIDDLE BYTES
;23166 D O REAAEARRARR R AN A AR ARNNRRRAANNARNR AR RARRRANR

;23167 . = Patch no. 024, PCS 0C82 trapped to WCS 1158 =

1237168 ; KERARAAARAXRANALARRNANKRAARRRAANNARANRNRKAARAAR

123169
:gg};g DC.PA.2%:
U 0C84, 001D,0032,0180.FA80,0000,0020 :gg};g é[ROJ_D.OR.Q,RETLRNZO : SAVE RESULT IN RO, FINISHED
223174 ’ :
;23175 RESTRO: ;ROUTINE 1 * RESTORE SC,STATE,FE, AND LO'<- BYTE OF D FROM RO
;gg};g *EXPECTS rih. ORDER D,STATE*2.FE.SC
123178 ALU_RTR01,D_ALU,Q_ALU, *  GET THE DATA
U 0C85, 0800,003C,71C0,FA00,0084,6C86 ;gg}gg SC_KL.FFF83 : -8
123181 D_DAL.SC t SHIFT LEFT
U 0C86. 0D02.803C.0180,F800,0082,0C88 :gg;g% ST_p.SxTfBYTE] * GET SC
_ 123184 FE_SC, *  SAVE SC TEMPORARILY IN FE
U 0c88. 0002,803C,01E0,F800,0182,0C89 ;gg}gg SCZD.SXTIBYTEL, @D * GET FE-VALUE
123187 b_L8, *  GET DATA AGAIN
;23188 OR/RIGHTZ.
U 0c89, 080C,0038.0190,F800,0191,0C8A :gg;gg SC_FE,FE_SC.CLK.UBCC : CLOCK FE-DATA IN EALU
123191 STATE Q(EXP) G K[SCJ], : RESTORE STATE, DUPLICATE SC IN Q
U OC8A, 0819,2038,1DC0.F800,1408,6C88 :gg}gg D_D.SRAP -
12319 STATE_STATE .ANDNOT.K[.80], *  CLEAR INTERRUPT-BIT
123195 D_D.SRTLBYTE], *  SIGN-EXTEND D

125796 RTROJ_ALU
U 0c88, 0802.803E,4180,FA80,1404.411C  :23197 RETURRL1103

~.




ALL DONE

ZZ-ESOAA=-124.0 ; DECMAL.MIC [600,1204] Decimal strin$ 14-Jan-82 Fiche 3 Frame B16 Sequence 608
: PIW124.MCR 600,1204) MICRO2 1L(03) 14-Jan=-82 15:30:16 VAx11/780 M1crocode : PCS 01, FPLA CE, W(S124 Page 607
: DECMAL .MIC [600,1204] Decimal string : FAULT PARAMETER SAVE-ROUTINES
;23199 SGN.EXT.D:
:g%%gg sROUTINE TO SIGN-EXTEND D-BYTE
123202 & b.SXTCBYTED, > SIGN EXTEND D
1) 0C8C. 0002.803E.01C0.F800.0000,0040 ‘5%%82 RETURN4O *  RETURN4O
23205 ’ :
123206
;23207
123208 ;ROUTINE WHICH SAVES PC-DELTA,LOW BYTE OF R2, LOW WORD OF D , ALL IN R?
:ggggg :THE ORDER IS R2.BYTE.D. UORD(REVERSED) PC.DELTA
U 0C8D. 0819,2034,4980,F800.0000,0C90 Eggg}; SAVER2. o D_Q.AND.K[.FFJ ‘
53515 saver2: b _D.SWAP, * FLIP D AROUND
U 0C90. 0B00.003C,71C0.FA10,0084,6C91 :ggg}; Q_RR2J, SC_KL.FFF8] : GET R2-BYTE, AND SHIFT VALUE
123216 SAVER2.1: ‘
123217 D_DAL.SC. : SHIFT D AND Q TOGETHER
|u 0C91. 0D14,0038,01C0.F800,0000,0810 ;ggg;g ocpc : GET PC FOR CHUCK'S ROUTINE
123220 =0% RCR2]_D.LONG, * STORE UPPER 3 BYTES
U 0810, 0001.,003D,G180,FA90.0000,0E88 :g%gg; CALL J/BAKUP.PC * ROUTINE TO BACK UP PC
123223 R[RZJ D.BYTE, > LOAD LAST BYTE
U 0812. 0001.803E.0180,FA90.0000,0110 :23224 RETURNE11OJ : AlL done.
:ggggg =;END :
123227 RESTR2: :ROUTINE TO RESTORE D.R2, AND PC FROM R2
:ggsgg :EXPECTS THE ORDER TO BE R2.BYTE.D.WORD(REVERSED),PC.DELTA
J 0C92. 0800,003C,7180,FA10,0084,609C ;§§§§? D_RLR2]1,SC_KL.FF<8] : GET DATA TO BE RESTORED,
:-23232 :0*****:’ ’
123233 PCEVA_D.OXTIBYTEJ+PC, : RESTORE PC
123234 D_D.SWAP, * GET D IN RIGHT ORDER
U 009C. 0817.8015.0180.F801,0200,0C8¢C :23235 CALL .J/SGN.EXT.D
;23236 1tttt*t :
123237 * GET LOW BYTE
:23238 R[RZJ “ALU,LONG, : STORE IT IN R2
123239 D_DAL-SC.Q_ALU, * SHIFT D INTO PLACE

U 00DC. 0D01,203E,01C0,FA90.0000,0020 23240 RETURN20"
;23261 =:END




7Z-ES0AA=124.0
; PTN24 MCR 600, 1
> DECMAL.MIC C[600. 12043

U 0033,
U 0C%.
U 0C95.

{U 0C96,
U 0C98.

U 0010,
U 0110,

U 0847,
U 0B4F,

0810.0038,C1F0,2D00,0000,0C94
0001.203C,01F8,FBA8,0084 ,6C95
0010,0038,C5F0,2E80,0000,0C96

G001.203C.0180,FA98,0000,0C98
)010.0038,01C0,F%08,0000,0010

081F ,A031,0180.F800,0000,0C90
0000,163C,0180,F800,0000,0847

0000.003€,0180,F800,0000,0002
0000.0('3C,0180,F800,0000,04FA

; DECMAL.MIC [600,1204]
1204 MICROZ2 1L(03)
Decimal string

:23242

C 16

ADDRESS

Decimal str1n? 14- an-82 . Fiche 3 Frame (16 Sequence 609
14-Jan-82 715:3 VAX11/780 Microcode : PCS 01, FPLA Q0E. WCS124
: FAULT PARAHETER SAVE-ROUT INES
33:
;ROUTINE SAVE CONTEXT DURING FAULTS AND INTERRUPS FOR
STHE INSTUCTIONS: MOVP,(MPP, cvrsp CVIPN,ASHP, CVTLP
*EXPECTS ADDRESSES IN T0 AND T1
*EXPECTS LONGWORD IN RCLT5]
*EXPECTS LENGTHS IN RCO AND RC?
:SAVES TO IN R1
*SAVES T1 IN R3
*SAVES RC5 IN RO
*SAVES RCO.RC1. AND PC-DELTA IN R2
SAVE.BCD:
6 IDLTOI,ALU_RCLTO1.D_ALU : D GETS 1. LENGTH, Q GETS 1.
ALU_Q.LC _RCLTSIZR1_ALU, * SAVE 1. ADDRESS IN R1
SC _RC-837Q_0 : NEED TO SHIFT
ALU_LC.RCROI _ALU, * SAVE RCS IN RO
D_DAL. sC. : SHIFT LENGTH
n ~IDCT1] * GET 2. ADDRESS
chsJ.n * SAVE DST-ADDRESS IN R3
Q_RCLT1] * GET DST-LENGTH
=0rax] . :
ALU_Q.OXTCBYTEJ.OR.D.D_ALU, : 'OR'* THE LENGTHS TOGETHER
CALt J/SAVER2
MV.SV2: BEN/STATE7-4 * TEST INTERRUPT-BIT
=0111 ;0111 :
CHUCK.FPD.RTN:
R?{??NZ : CHUCK'S MEMORY-FAULT-ROUTINE
END J7INT.1 * TONY'S INTERRUPT-ROUTINE

Page 608



ZZ-ESOAA-124.0

U 0095,

U 029€,

U 028BE,
U 0C9A,
U 0C%8,

U 0C9C,

U 0C9D,

U 0CSE,

0800,003C,0180,FA08,0000,029¢
0000,003D,C180,3C00,0000,0C92

0D02,803C,01C1,F988,0000,0C9A
0002,803C,0180,F980,0000,0C98
0800.003C,0180,FA18,0000,0C9¢C

001F,0008,C580, 3EF 8,0000,0C9D
0000.003C,1980,FA00, 1404, 6C9E

0000,003E,0180,F9A8,0000,0110

: DECMAL.MIC [600,1204]
: PTW124.MCR"6001204] MICRO2
> DECMAL.MIC [600,1204]

1L(03)

Decimal str1ng

23281
2

23310

Decimal strwn?s

14~Jan-

RESTORE.

n-82 Fiche 3 Frame D16 Sequence 610
VAX11/780 Microcode :
FAULT PARAHETER SAVE~ROUTINES

PCS 01, FPLA OE, w(CS124

BCD: SUBROUTINE1T0 RESTORE CONTEXT FOR MOVP,CMPP.ETC.

;RESTORES TO FROM R
;71 FROM R3

:RCO FROM R2

sRC1 FROM R2

:RC5 FROM RO
;PC_FROM R2

R1S FROM 0-RC1-1

b_RCR1]

=0rxxnx ‘

ID[TOJ D.CALL,J/RESTR2

ALU_D.SXTCBYTE]J.RCLT1]_ALU,
D DAL SC.Q_ALU, SGN/LOAD.SS

ALU_D.SXT[BYTEJ.RC[TOJ_ALU

6RUBJ

Ve %o Ve N NNy

ALU_0-0-1,RCR15]_ALU,
ID[T1J

STATE KCZERO],
LAB RCROJ

Ve Ve 8o g N

ALU_LA,RCLTS]_ALU,
RETURNf11OJ

Ve Ve NN,

RESTORE SRC-LENGTH 1
SC HAS -8

RESTORE 2. LENGTH

NEGATIVE LENGTH
SAVE DST-ADDRESS

CLEAR STATE-REGISTER

RETRIEVE RC 5 FROM RO

Page 609 %




E 16
ZZ-ESOAA-‘IZI. 0 DECMAL.MIC [600,1204] Decimal strm? 4-Jan~-82 iche 3 Frame E16 Sequence 611 ;
: PIW124 MCR 6001 204] MICRO2 1L(03) 14-Jan-82 15:3 VAX11/780 M1crocode : PCS 01, FPLA OE, WCS124 Page 610 |
* DECMAL .MIC [606.12043 Decimal string : FAULT PARAHETER SAVE-ROUTINES
;23311 13:
123312 ADS.MEMORY.FAULT:
:ggg}z ;ROUTINE TO PACK UP ADD/SUB-INSTRUCTION.
Egg%}g éLx 5[R1SJ.AND.KC.FFJ. * GET RIS
L 0013, 0818.0035,4980,FA78,0000,0C90 E%gg}g CALL ,J/SAVER2 : SAVE R15.R2,AND FL-DELTA IN R2
123319 113:  ALU_RCROJ.AND.KC.FFJ, * GET RO
123320 p_ACU.
U 0113, 0818.0035,4980,FA00,0000,0C7D ;gggs; CALL ,J/SAVERO : SAVE STATE AND RO IN RO
223323 133: ’ :
U 0153, 0000.003C.0180.F800.0000,0110 ;%gggg J/MV.SV2 ; TEST FOR INTERRUPT OR MEMORY FAULT
123326 ’ ‘
123327 43:
123328 ADDSUB.RESTART:
:23329 sROUTINE TO RESUME ADD/SUB-INSTRUCTION AFTER A FAULT
:ggggg :ENTER HERE FROM IRD
123332 ALU_0+Q, SET. CC(LONG), :  CHANGE THIS EVENTUALLY (0.K. NOW)
U 0043. 001F.0015.0180,F800,0070,0C85 :Sgggz cALL, J/RESTRO * RESTORE RO AND STATE FROM RO
53335 153:  ACRO1.D.LONG * RESTORE RO SGN-EXTENDED
U 0153, 0001.003D,0180,FA80,0000,0292 :ggggg CALL, J/RESTRS * GET PC.R2 AND R15 FROM R2 @
lu 0173, 0802.973C.01F8.F800,0000,085E Eggggg 173: Q_O.D_D.SXT[BYTEJ,STATES-O? : TEST CARRY-BIT OF STATE j
123340 =1110  :BRANCH ON CARRY-BIT OF STATF 2
;23341 21110 :
123342 ADSU.RE2: RLR151_D,LONG, * RESTORE DEST-LENGTH
U OBSE, 0001,003C,0180,FAF8,0000,0CA0 :Sggzz J{???U .RE3
123345 ALU_Q+KLC.FFJ+1,SET.CC(BYTE),  : SET PSL C-BIT %
U 0BSF. 0019,A010,4980.F800,0070,085€  -23346 J/ABSU. RE2 |
123347 =:END : : ;
123348 ADSU.RE3:
123349 ALU_K[.91,D_ALU.LEFT, :  GENERATE ADDRESS 13
223350 T/MUL=, > FOR RESTART ADDRESS
U 0CAO, 0838.1638,D880,F800,0000,0E9E :ggggg SIATE7-4°.J/ADSH RE& : CHECK ~ SEt IF WE WERE NEGATING
Eggggz =110 :?§SNCH ON NEGATE-BIT OF STATE ‘
U OESE. 0000.003C.8580,3C00,0000.,02A8 Eggggg Aosu.RE/.':111 IDCFPDAI_D,J/ADS.EN * REENTER MAIN LOOF §
U OE9F, 0000,003¢,8580,3000,0000,0¢47 :£3357  IDLFPDAL.D,J/NEGATE : NEGATE STRING |




F 16

2Z2-ESO0AA-124.0 ECML MIC [600,1204] Decimal strm? 14- n-82 Fiche 3 Frame F16 Sequence 612
: PIW124 . MCR 600 04] MICRO2 1L(03) 14-Jan~ 2 15:30 VAX11/780 Microcode : PCS 01, FPLA QOE, W(S124 Page 611
s DECMAL.MIC [606 1204] Decimal string FAULT RARAHETER SAVE-ROUTINES
;23359 4B:
:%%%g? HOV.RES' sROUTINE TO RESTART MOVP,CVTTP, AND CVTSP AFTER A FAULT
123362 ALU O(A) sz _ALU, : CLEAR N, SET Z-BIT
;23363 RCLT7] : CLEAR OVERFLOW-REGISTER
U 004B, 0003,003D,0180,F988,0060,0C99 ;23364 CALL J7RESTORE 8CD

;23366 158: ?ngggTOJ.CLK.UBCC.BYTE. LOAD SRC-LENGTH, CLOCK IT FOR CVTTP

Ve 0 %, %

U 0158. 0010.8938.0180.F900,0092,0A28 5%3325 TEST OPCODE
123369 =00 SBRANCH ON IR<2-1>
123370 100 : THIS IS PART OF CVISP-ROUTINE
123371 S2P.1: STATE K[7ERO]. * CLEAR STATE-REGISTER
U 0A28. 0000.003C,1980.F800,1404,6888 ;gg%;g oﬁénrcnr 1/82P.10 X CVTSP. IR<2-0>=001
U 0A2A. 0000.,003C.7980.F800,0084,62F0 Eggg;g =10 ngx[ -301,0K/RIGHT, J/MVP. 10 * MOVP, IR<2-0>=100
23376 ALU_0-LC,RCCT6]_ALU, : CVTTP, IR<2-0>=110
lu 0A2B. 0013.,0000,0580,F980,0084,AB82  :23377 sc 3C-kCo13,0/72P. 11
oo -'
Eggggg LoP.RES: ;ROUTINE TO RESTART CVTLP.CVIPT,CVIPS AFTER A FAULT
153382 ALU_O(A) Nt.z _ALU.VEC_O, 1 SET 7-BIT. CLEAR N.V.C
;23383 RCLT7] ; CLEAR OVERFLOW-REGISTER
U 004C. 0003.003D,0180.F988,0050,0C99 ‘§§§§§ CALL, J7RESTORE BCD
lu 015C. 0010.1838.0180.F900,0082. 086D E%%%gg 15¢: SC_RC[TOJ.IRO? * LOAD SRC-LEMGTH IN SC
E%%%gg =1101 E??S?C" ON IRO ’
U 086D, 0000.093C.C1F0.2C00.00C0,0A32 Sgggg? Q_IDLT03,IR2-12,J/P2N.RES *  CVTPT.IR<2-0>=100 CVTPS,IR<2-0>=000

123392 ; AR RAA AR A AAA AR AR AR AR RRARRNANRANRAARARNANRNRAR

;23393 ; * Patch no. 027, PCS 0B6D trapped to WCS 115E «

323394  ; AXXAXAAXAARAANNAAANANNRARRKRRAAAARANNAL CANRARERINR

123395
$23396 S :
U OB6F, 0841,203C,C1F0,2C00,0000,0CA1 ;ggggg . ALU_Q,D_ALU.RIGHT.Q_IDLTOJ * CVTLP. IR<2-0>=001
U 0CA1, 0C00,003C,01E0,F800,0000,0072 Eggzgg - Q_p.D_Q.J/L2PO0 ’
123401 =10 *BRANCH ON IR<1> ‘
123402 10 ;
123403 P2N.RES:
U 0A32, 0011.,2014,0180,FAF8,0000,0CA2 ;ggzgg A%? Q+LC,RIR15]_ALU,J/P2N.RES. 1
U 0A33, 0000,003C,0180,F800,0000,00F0 ;53289 J/PZLOO * CVTPL. IR<2-0>=110
123408 Péw RES. 1 ’
U 0CA2. 0010,0038,05C0.F908,0084,ACA% ‘5%2?3 Q RC[T1J SC_SC~k[.1] : GET DST-LENGTH., ADJUST SRC-LENGTH

22341 STATE KC.1],

INITIALIZE STATE-REGISTER
U 0CA4, 001F,0010,05C0,F800,1404,60F7 ;23412 ALU_0%Q+1,Q_ALU,J/P2T.100

Ve Ve Ve




22-ES0AA-126.0
; "PTW126.MCR"600;1204
: DECMAL.MIC [605,7204)

U 00CS,

U OCAS,

U 0045,

U 0155,

U OCAS,

U 0CA8,

0800.,003C.01C0,FA00,0082,0CA5

0803,003C,0187,F990,0050,00F o

0003,003p,0180,F800,0050,0C99

0C€10,0038,C1F0,2D00,0082,0CA6

001D, 200C, C5F0,2EF8,0100, CCA8

0€19.,0000,05C0,F800,0000,0834

DECMAL .MIC [600,1204]
] MICRO2 1L (03)
Decimal string

G 16

Decimal strvn? 14=Jan=82 Fiche 3 Frame G16 Sequence 613
14~Jan-82 715:30:16 VAX11/780 Hicrocode : PCS 01, FPLA OE, W(S124 Page 612
: FAULT PARAMETER SAVE-ROUTINES
;23413 0CS:
:23414 RESTART.ASHP:
;%gz}g JROUTINE TO RESTART ASHP-INSTRUCTION AFTER FAULT.
.%%2}; D R[ROJ.SC_ALU.Q _ALU : GET SHIFT-COUNT AND ROUNDING—-OPERAND
: 23619 D.SWAP ALU O(A) ,N8Z_ALU.VEC_O0,; CLEAR N-BIT, SET Z-BIT
223420 SGN/CL R.SD+SS, ; CLEAR SS
;23421 RCLT2] AL : CLEAR RC2 FOR TEMPORARY STORAGE
: 23422 J/ASHP REEN 0
: 23423 H
;23424  45:
123425 C(MP.RESTART:
: 23426 ;ROUTINE TO RESTART CMPP-=INSTRUCTION
;23427 ;REENTERS MAIN-ROUTINE AT CMP411
: 23428 ;WITH D=DST-ADDRESS ,Q=DST-LENGTH,
.nggg 'FE“SRC-LENGTH+1
: 23431 ALb 0(A) ,N8Z ALU.VEC_O, : SET ZI-BIT, CLEAR V AND
:ggzg% CALL, J/RESTORE BCD ; RESTORE ID[TOJ IDCT1], RCO RC1
;236434 H
;23435 155: SC RCLTO1], ;> LOAD SRC1-LENGTH IN SC
223436 D_ 8.0 ID[TOJ ; RETRIEVE SRC1-ADDRESS
;23437
;23438 :
;23439 FE SC+ ; INCREMENT SRC1-LENGTH
;23440 ALD_QLINST.DEPID, ; SUBTRACT 1 FROM Q
;23441 RCRTS5]_ALU, ; STORE SRC1-ADDRESS IN R15
;23442 Q_ IDCTT] ; GET SRC2-ADDRESS
;23443
;23444 ; :
;23445 D_Q,ALU_D-K[.1],.Q_ALU. ;ADJUST ADDRESS
ggzzg J7CMP4IT ; REJOIN MAIN ROUTINE

:23448

.
L4




ZZ-ESOAA-124. D
: PIW124 .MCR 600,12
: DECMAL.MIC 1

[U OCA9,

U 048D,
[U 04AD,
1J OCAA,

{u 0059,
U 0159,

U 0CAB,

0 :
MICRO2

04
£600,12041 Decimal

0001.203C,D1F0,2E88,0100,048D

0001,203D,0180,F800,0082,0C7C
0810,0038,DDF0,2D30,00C0,0CAA
0800,003C,6980,F800,0084,6059

0000,003D,0180,F800,0000,0C90
0000,003C,CDFO, 2E28,0000,0CAB

080D,2000,C1F0,2CA0,0000,0(B1

ECMAL.MIC [600,1204]

1L(03)
string

;23449
0

Decimal str1

H 16

85 s.30: 16
: FAULT PARAMETER SAVE-ROUTINES

MULT.SAVE:

n-82
VAX11/780 H1crocode

3 Frame H16

PCS 01, FPLA OE, UCS134

sROUTINE TO SAVE CONTEXT DURING FAULTS IN MULTIPLY.

:LEAVES R3 ALONE (HAS
:SAVE MULTIPLIER ADDRESS IN R1
;LEAVE RS ALONE, HAS DST-AD

ADDRESS

MUL TIPL I CAND-ADDRESS)

:ALSO SAVES PC-DELTA,RO(MULTIPLICAND-BYTE),
;R4 (CURRENT DST-LENGTH) ,R2(MULTIPLICAND=-LENGTH)

:TO (CURRENT MULTIPLICAND-DIGIT),

376 (MULTIPLIER ADDRESS)

$RC6 (MULTIPLIER-COUNT)

:R1 (PRODUCT-LENGTH)

;77 (MULTIPLIER-LENGTH) ,STATE,

:T3-R5(OFFSET FROM ABSOLUTE DST-ADDRESS)

;T4 ORIGINAL DST-LENGTH

;THIS ROUTINE SAVES T4,R1,RO,AND STATE IN RO

:RC6,T7.R2,
:R4,T3-R5,T0 ARE SAVED IN Ré

RCR1J
FF _SC 0 IDCT4]

=0xxxxn 4

ALU_Q,SC_ALU,
CALL,J/SAVERO. O

D_RCLT61,_IDLT7]
=;END

SC_KLC.FFE81,D_D.SWAP

:Ottt1tt;*

D_DAL.SC,CALL,J/SAVER2

Q_IDLT3],LAB_RIRS]

=;END
LA RA[R4],
ALD_0-LB.D -ALU,Q_IDCTO],
J/SlVERo

Qe %0 Ng Ve % %y N Ve %o vq N,

AR N T RN KN XY

.

AND PC-DELTA ARE SAVED IN R2

SAVE MULTIPLIER-ADDRESS IN R1
GET DST-LENGTH

SAVE DST-LENGTH IN RO (VIA SC)
SAVE FE,SC,STATE IN RO

GET MULTIPLIER-LENGTH

PACK IT INTO D

SHIFT Q INTO D AS WELL

GET ABSOLUTE AND RELATIVE
PRODUCT~ADDRESSES

SAVE IT ALL IN R4
DON'T RETURN FROM THIS ROUTINE

Page 613




U OCAC.
U 04C0,
U 04EO,
U 0081,
u 0181,

U OCAD,
U 0CBO,

U 072E,
U 073€E.

U 0876,
u 0877,

U 042E,

7Z~ESOAA=124. 0
; PTW124 MCR 600
: DECMAL.MIC [606 1204

U 0B7E,

U 087F,

U 042A,

0803,A03C,CD80,3C00,0000,04C0
0000.003D,C180,3C00,0000,0C92
0019,0034,4980,F980,0000.0731
0000.003p,DD80,3C00,0000,0C85
0818.0038,1D80,F800,0081,0CAD

0018.0038,1DC0,F800,0000,0C80
0002,A03C,D1C0,3C00,0000,072E

0001.203p,DDFO, 2E88,0000,0990
0810.,1738,0180,F930,0000,0876

0F00,173C,0180,F800,0000,042A
0F00,003C,D1F0,2C00,0000,033A

0819,A014,0580,F800,0010,08FD

0018.8000,0580,F98C,0000,08F9

001F,0010,01C0,F800,0000,0828
0000,003C,0180.F800,0000,0566

DECMAL MIC [600,1204]
204] MICRO2 1L(03)
Decimal string

Page 614

Decimal strin? 14-Jan-82 Fiche 3 Frame 116 Sequence 615
14-Jan-82 715:30:16 VAX11/780 chrocode : PCS 01, FPLA OE, WCS124
: FAULT PARAMETER SAVE-ROUTINES

MUL.RES.1:
:ROUTINE TO RESTORE CONTEXT FOR MULP=INSTRUCTION.
IDCT33.D. RESTORE ABSOLUTE PRODUCT~ADDRESS
ALU_Q. OXTCBYTE],D_ALU * GET MULTIPLICAND DIGIT

=0xnxnnn : ¢
IDCTOI_D,CALL ,J/RESTR2 : IDLTO) GETS MULTIPLICAND-DIGIT
ALU_D.AND.KL.FFI,RCCT6J_ALU,  : GET RC-COUNT
D_DAL.SC ; SC HAS -8 FROM RESTR2

=;END ; H

-6**:1:*::
IDCT72D : MULTIPLIER LENGTH
CALL, J7RESTRO *  GET CONTENTS OF RO

) o_x[sc:l.sc_re * PART 0F DATA IS IN SC AND FE
Q_KLSC3 ’

- Z\Lu Q.SXTCBYTE],Q_ALU,IDLT4I_D I T4 GETS PRODUCT LENGTH

—Owexx  RIR1J Q.Q_IDCT7], I GET MULTIPLIER-LENGTH
CALL J/Lolo MULTIPLIER ; SUBROUTINE TO RELOAD M'PLIER IN RC

- D_RCLT6],STATE3-0? Z DETERMINE WHERE TO RESTART

=0110 Bw::gcn ON 1.READ AND HI/LO—BITS'OF STATE
(>uo1§n=\rez»-o7 .J/MULT.RE1 3 (EST READ/WRITE-BIT
DTO g IDCT4],J/MUL.F2 : FAULTED DURING SIGN-CHANGE
ALU_Q+k[.13, :  ADJUST LENGTH
D Atu CLK.UBCC.BYTE, * FAULTED WHILE READING M'PLICAND
J1MMOO" . READ ANOTHER BYTE OF MULTIPLICAND
ALU_D.OXTLBYTEJ-KL.1], * FAULTED WHILE UPDATING PRODUCT
RCLT6]_ALU, : OR TOOK AN INTERRUPT

CEND J/MULM * MULTIPLY RC-REGISTERS

=01 Eglligncn ON 1.WRITE BIT OF STATE ~

MULT.RE1: ’
ALU_0+Q+1,Q_ALU, ;1T WAS NOT SIGN-BYTE THAT FAULTED
JﬂﬂLR .1
J/mLscuo * FAULT IN SIR~BYTE

: 6
;23537




12-ES0AA-124.0
;. PTW124.MCR 600
: DECMAL.MIC [606 12041

U 0CB1,

U 0CB2.
U 0CB3.

U 0CB4,

U 0CBS,
[U 0CBS8,

U GCBY9,

0800,003C,7180,F800,0084.6(82

0D18,0034,49C0,FA20,0000,0(B3
0819,0024,4980,F800,0000,0(B4

001D, 0030,0180,FAA0,0000,0110

0800,003C,01C0,FA20,0000,0(B8
0802,A03C,71C0,FA28,0084,6(B9

0D01,203E,01E0,FAAOD,0000.0001

s DECMAL.MIC [600 1204]
12041 1CRO2 1L(03)
Decwmal string

Decimal str1n

;23538
9

23562

14-Jan-82

J 16

? 4-Jan-82 . Fi
5:30: 16 VAX11/780 Microcode

: FAULT PARAMETER SAVE-ROUTINES

SAVERé:

RESTRé:

ROUTINE TO SAVE LA.D,AND Q@ IN R4

che 3 Frame J16
: PCS 01, FPLA OE, WCS124

Sequence 616

T A SUBROUTINE, JUMPS DIRECTLY TO MEMORY-FAULT OR INTERRUPT

0

st_kt.rr?sl :

D_DAL.SC
ACU_RER4I.AND.KL.FF1,Q_ALU
i\w D.ANDNOT.KL.FFJ,D_ALU

ALU D.OR.Q,RCR4]_ALU,
J/MV.S 2

. L4

AR IEIRIRL

MANIPULATE DATA BY
8Y SHIFTING

AND MASKING

AND MERGING
UNTIL IT ALL FITS IN R4

cROUTINE TO RESTORE D,Q,AND R4 FROM R4

LX)

6 _RCR41,Q_ALU

D_D.SWAP,ALU Q SXTEBYTEJ Q_ALU,
st _KL.FFF8], EAB RCRS)

ALU Q.R[R4]_ALU,Q_D,
D _DAL.SC, RETURNT

(PR PR TR FE TS PR FN X

AND NOW UNRAVEL IT AGAIN

BY SWAPPING
AND SHIFTING

UNTIL IT IS BACK
WHERE IT CAME FROM

Page 615




U 0CBA. 0010,0038,D9F0,2D28,0082,0012

U 0012, 0001,203D,0180,FA88,0000,0C7D

U 0032, 0800,003D,DDFO,2E10,0000,0C8D

U 0132, 0000,003C,E5F0,2CA0,0000,0(8B1

12-ESOAA-124.0 ; DECMAL.MIC (600,1204]
: PIW124 .MCR 600,1204] MICRO2 1L(03)
: DECMAL.MIC [606.12043 Decimal string

K16

Decimal stnn? n-82 Fiche 3 Frame K16 Sequence 617
14-Jan-82 15:3 VAX11/780 mcrocode : PCS 01 FPLA OE, W(CS124 Page 616
: FAULT PARAHETER SAVE-ROUTINES
:23563 DIV.SAVE:
;23564 ROUTINE TO SAVE CONTEXT FOR DIVIDE PACKED BCD-STRINGS
: 23565 SEXPECTS
223566 ;IDCT6] HAS LOW DIVISOR-ADDRESS
;23567 :IDCT7] HAS DIVISOR-LENGTH/2(CONSTANT)
;23568 :IDCT9] HAS ORIGINAL QUOTIENT-LENGTH
;23569 ;R2 HAS DIVIDEND~LENGTH.OR.KC.TJCINITIALLY)
;23570 :R3 HAS DIVIDEND-ADDRESS
;23571 ;R4 HAS QUOTIENT-LENGTH(CURRENT)
223572 :R5 HAS QUOTIENT-ADDRESS
%gg;z ;JRC5 HAS CURRENT DIGIT OF QUOTIENT
;23575 ;SAVE T6 IN R1
;23576 ;SAVE RCS,STATE,D INRO
;23577 :SAVE 17, R2 AND PC-DELTA IN R2
.Sgg;g SAVE R4 AND T9 IN R4
;23530 Q_IDLT6],SC_RCLTS] ; GET ADDRESS AND DATA

123582 =O*xQ71xxxx

.ggggz RCR11_Q,CALL,J/SAVERO : SAVE RCS5, STATE, AND D IN RO
123585 =Oxx]lxnxx
123586 Q_IDCT71.D _RLR2], ; SAVE T7.n2 AND PC-DELTA IN R2
;23587 cALL J/SAVER2.0
: 23588 :
;23589 =1~~11~~**
;23590 LA_RACR4],Q_IDLT9], ; SAVE R4 AND T9 IN R4
3591 J/SAVERS : DO NOT RETURN HERE

;2
123592 =:END

'




12-ES0AA-124.0
: PTW124 .MCR 600
. DECMAL.MIC tsoé 12041

U 0047,
U OB"C:

U 084D,

U 0056,
U 0057,
u 0077,

ju 0177,

U 0742,

u 0752,

: DECMAL.MIC [600,1204]
1204] MICRO2

0800,003C,(180,FA08,0000,084C
0000,003p,D0980,3C00,0000,0CB5

0802,A93C,01E0,F800,0000,0056

080E.A014,01E0,F800,0000,0CAC
0000,003p,E580,3C00,0000,0C92
0000, 003D,DD80,3C00,0000,0C85

0019,0034,6180,FAF8,0000,0742

0818.0039,1D80,F9A8,0000,09C0

0000,163C,0580,FA70,1604,4EA4

Decimal strin
1L(0> 14-Jan-82

Decimal strin;

14- n-82
?5 30:1 VAX11/780 Microco
: FAULT PARAHETER SAVE-RCQUTINES

47:
MULP.DIVP.RESTORE:

Fiche 3 Frame L16
de : PCS 01,

Sequence 618

FPLA OE, WCS124 Page 617

sROUTINE TO RESUME DECIMAL MULTIPLYING AND DIVIDING AFTER A FAULT.

D_RCR1]

IDCT6I_D.CALL,J/RESTRG

ALU_Q.SXTCBYTE],D_ALU,.Q_D,
IR2=1?
= END

(PR TR PR TN ¥

=0xx01%+10
BRANCH ON BIT 1 OF OP-CODE

ALU Q.SXTI(BYTE]+LB,
0 D.D_ALU,J/MUL. RES.1

DIVP.RESTORE:
IDLT9I_D,CALL,J/RESTR2

=Qex]]xn]]
IDCT73_D.CALL,J/RESTRO

=1ax11xx11
END ALU_D .AND.KC.FJ,RIR15]_ALY

=0tnxx
ALU_K[SCJ,RCLTS]_ALU,D_ALU,
CALE J/DIVDR

STATE SIATE.ANDNOT.K[L.1],
VA_RLC3P],STATE7?~4?

LR KN R F XY

RESTORE THE REGISTERS WHICH ARE
COMMON TO THE TWO INSTRUCTIONS

TEST OP-CODE TO TAKE SEPARATE PATHS

MULP-RESTORE

RESTORE QUOTIENT LENGTH
RESTORE DIVISOR LENGTH
RESTORE R15 WITH LEADING DIGIT
RESTORE QUOTIENT BYTE

RESTORE DIVISOR, LOAD FPDA

CLEAR LOW BIT (FOR CONSTRAINTS)
PREPARE TO READ DIVIDEND FROM STACK
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Character string : SKPC, LOCC J 5 Edit instruction : MOVE + FLOAT
Character string : SKPC, LOCC K 5 Edit instruction : MOVE + FLOAT
Character string : SKPC, LOCC L 5 Edit instruction : MOVE + FLOAT
Character string : SKPC/LOCC LONGWORD OPERATIONS M 5 Edit instruction : MOVE + FLOAT
Character string : SKPC/LOCC LONGWORD OPERATIONS N 5 Edit instruction : OTHER PATTERNS
Character string : SKPC/LOCC LONGWORD OPERATIONS B 6 Edit instruction : OTHER PATTERNS
Character string : SKPC/LOCC LONGWORD OPERAT JONS C 6 Edit instruction : ADJUST INPUT
Character string : SKPC/LOCC LONGWORD OPERATIONS D 6 Edit instruction : ADJUST INPUT
Character string : SKPC - DETERMINE WHICH BYTE E 6 Edit instruction : ADJUST INPUT
Character string : SKPC/LOCC FPD + RESTART F 6 Edit instruction : ADJUST INPUT
Character string : SPANC, SCANC G 6 Edit instruction : TERMINATION
Character string : SPANC, SCANC H 6 Edit instruction : TERMINATION
Character string : SPANC, SCANC I 6 Edit instruction : TERMINATION
Character string : SPANC/SCANC RESTART J 6 Edit instruction : FPD + RESTARI
Character string : CMPC3., CMPC5 K 6 Edit instruction : FPD + RESTART
Character string : CMPC3, CMPC5 L 6 Edit instruction : FPD + RESTART
Character string : CMPC3, CMPCS M 6 Edit instruction : FPD + RESTART
Character string : CMPC3, CMPC5 N 6 Edit instruction : FPD + RESTART
Character string : CMPC3, (MPC5 B 7 Edit instruction : FPD + RESTART
Character string : CMPC3, (MPC5 C 7 DECMAL.MIC

Character string : CMPC3, CMPCS D 7 Decimal string : MOVP
Character string : CMPC3, (MPCS E 7 Decimal string : MOVP
Character string : CMPC3, CMPC5 F 7 Decimal string : MOVP
Character string : CMPC3, CMPC5 G 7 Decimal string : MOVP
Character string : CMPC3, CMPCS5 H 7 Decimal string : MOVP
Character string : MATCHC I 7 Decimal string : MOVP
Character string : MATCHC J 7 Decimal string : CMPP3, (MPP4
Character string : MATCHC OUTER LOOP K 7 Decimal string : CMPF3, CMPF4
Character string : MATCHC OUTER LOOP L 7 Decimal string : CMPP3, CMPP4
Character string : MATCHC INNER LOOP M 7 Decimal string : CMOP3, (MPP4
Character string : MATCHC INNER LOOP N 7 Decimal string : CMFF3, CMPFP4
Character string : MATCHC TERMINATION B 8 Decimal string : (MPP3, CMPP4
Character string : MATCHC TERMINATION C 8 Decimal string : (MPP3, CMPPY
Character st-ing : MATCHC FPD + RESTART D 8 Decimal string : CMPP3, CMPP4
Character string : MATCHC FPD + RESTART E 8 Decimal string : CVILP
Character string : MOVTC, MOVTUC F 8 Decimal string : CVILP
Character string : MOVTC, MOVTUC G 8 Decimal string : CVILP
Character string : MOVTC, MOVTUC H 8 Decimal string : CVILP
Character string : MOVTC, MOVTUC I 8 Decimal string : CVILP
Character string : MOVTC/MOVTUC LOOP EXITS ! 8 Decimal string : CVILP
Character string : MOVTC/MOVTUC LOOP EXITS K 8 Decimal string : CVIPL
Character string : MOVTC/MOVTUC LOOP EXITS L 8 Decimal string : CVIPL
Character string : MOVTC/MOVTUC LOOP EXITS M 8 Decimal string : CVIPL
EDIT.MIC N 8 Decimal string : CVIPL

Edit instruction : ALGORITHM B 9 Decimal string : CVIPL

Edit instruction : ALGORITHM C 9 Decimal string : CVIPL

Edit instruction : EDITPC entry D 9 Decimal string : CVIPS

Edit instruction : EDITPC entr E 9 Decimal string : CVIPS

Edit instruction : SIGN EVALUATION F 9 Decimal string :, CVIPT

Edit instruction : SIGN EVALUATION G 9 Decimal string ¢ CVIPT

Edit instruction : PATTERN DECODE H 9 Decimal string : CVIPT

Edit instruction : PATTERN DECODE I 9 Decimal string : CVIPT

Edit instruction : PATTERN DECGDE J 9 Decimal string : CVIPT

Edit instruction : PATTERN DECODE K 9 Decimal string : CVIPT

Edit instruction : PATTEPN DECODE L 9 Decimal string : CVIPT

Edit instruction : PATTERN DECODE M 9 Decimal string : CVIPT

Edit instruction : PATTERN DECODE N 9 Decimal string : CVIPT

Edit instruction : BRIEF PATTERNS B 10 Decimal string : CVITP

Edit instruction : PRIEF PATTERNS C 10 Decimal string : CVITP

Edit instruction : MOVE + FLOAT D 10 Decimal string : CVTTP
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Decimal string : CVTITP M 14 Decimal string : ASHP

Decimal string : CVITP N 14 Decimal string : ASHP

Decimal string : CVTTP B 15 Decimal string : BCD-READ SUBROUTINE

Decimal string : CVTTP C 15 Decimal string : BCD-READ SUBROUTINE

Decimal string : CVISP D 15 Decimal string : BCD-READ SUBROUTINE

Decimal string : CVISP E 15 Decimal string : BCD-READ SUBROUTINE

Decimal string : CVISP . F 15 Decimal string : BCD-READ-WITH-WRITE-CHECK SUBROUTINE

Decimal string : ADDP4, ADDP6, SuBP4, SUBP6 G 15 Decimal string : BCD-READ-WITH-WRITE~CHECK SUBROUTINE

Decimal string : ADDP4, ADDP6, SUBP4, SUBP6 H 15 Decimal string : BCD-READ-WITH-WRITE-CHECK SUBROUTINE

Decimal string : ADDP4, ADDP6, SUBP4, S I 15 Decimal string : BCD-WRITE SUBROUTINE

Decimal string : ADDP4, ADDP6, SUBP4, S J 15 Decimal string : BCD-WRITE SUBROUTINE

Decimal string : ADDP4, ADDP6, SUBP4, SUBPS K 15 Decimal string : BCD-WRITE SUBROUTINE

Decimal string : ADDP4, ADDP6, SUBP4, SUBP6 L 15 Decimal string : BCD-WRITE SUBROUTINE

Decimal string : ADDP4, ADDP6, SUBP4, SUBP6 M 15 Decimal string : BCD-WRITE SUBROUTINE

Decimal string : ADDP4, ADDP6, SUBP4, SUBP6 N 15 Decimal string : FAULT PARAMETER SAVE-ROUTINES

Decimal string : ADDP4, ADDP6, SUBP4, SUBP6 B 16 Decimal string : FAULT PARAMETER SAVE-ROUTINES

Decimal string : ADDP4, ADDP6, SUBP4, SUBP6 C 16 Decimal string : FAULT PARAMETER SAVE-ROUTINES

Decimal string : ADDP4, ADDP6, SUBP4, SUBP6 D 16 Decimal string : FAULT PARAMETER SAVE-ROUTINES

Decimal string : ADDP4, ADDP6, SUBP4, SUBP6 E 16 Decimal string : FAULT PARAMETER SAVE-ROUTINES

Decimal string : ADDP4, ADDP6, SUBP4, SUBP6 F 16 Decimal string : FAULT PARAMETER SAVE-ROUTINES

Decimal string : ADDP4, ADDP6, SUBP4, SUBP6 G 16 Decimal string : FAULT PARAMETER SAYE-ROUTINES

Decimal string : ADDP4, ADDP6, SUBP4, SUBP6 H 16 Decimal string : FAULT PARAMETER SA''E-ROUTINES

Decimal string - ADDP4, ADDP6, SUBP4, SUBP6 I 16 Decimal string : FAULT PARAMETER SAVE-ROUTINES

Decimal string : MULP J 16 Decimal string : FAULT PARAMETER SAVE-ROUTINES
- Decimal string : MULP K 16 Decimal string : FAULT PARAMETER SAVE-ROUTINES

Decimal string : MULP L 16 Decimal string : FAULT PARAMETER SAVE-ROUTINES

Decimal string : MULP

Decimal string : MULP

Decimal string : MULP

Decimal string : MULF

Decimal string : MULP

Decimal string : MULP

Decimai string : MULP

Decimal string : MULP

Decimal string : MULP

Decimal string : MULP

Decimal string : MULP

Decimal string : MULP

Decimal string : DIVP

Decimal string : DIVP

Decimal string : DIVP

Decimal string : DIVP

Decimal string : DIVP

Decimal string : DIvP

Decimal string : DIVP

Decimal string : DIVP

Decimal string : DIVP

Decimal string : DIVP

Decimal string : DIVP

Decimal string : DIVP

Decimal string : DIVP

Decimal string : DIVP

Decimal string : DIVP

Decimal string : DIVP

Decimal string : ASHP

Decimal string : ASHP

Decimal string : ASHP

Decimal string : ASHP

Decimal string : ASHP

Decimal string : ASHP
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